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BIOGRAPHICAL SKETCHES OF THE AUTHORS. 

SAMOEJ, SrmruND ROSE.:NSTETN, son of the rabbi Elkan Rosenstein, was born in 
Berlin on the 20th of February, 1832. He received his preliminary education in the 
}""'ricdrichs-WcrdcrGymnasium, and entered the Univc1bity of Berlin in 1850. Before 
commencing the study of medicine, he devoted a ycur to the study of philology, 
uudc1· the direction of BOckh, Trcudclcnburg, and others. lle pn~d his examina
tion for the degree of doctor of medicine in 18:>4, the title of his thesis Lcing 
"De cyclopia inter animalia ohscrvata." Among his instructors were sul;i, nwu as 
Schoculcin, Traube, tt.nd Langcnbcck. From 1856 to 1858 he acted as a.'-'Sistant 
phyi;ician in the city hospit:ll of !)antzic. He then returned to Berlin, and continued 
his medical studies uutler Virchow and Hoppe-Seyler. Soon afterwards he bcg;m 
his Cflrccr in that city as a private practitioner. Ju 180~ he was appointed au in· 
structor in the University of Berlin; iu 1805 he wns called to Groningcn, in llolland, 
as professor o( the medical clinic; and in 1873 he accepted a cull to the University 
of Leyden. 

In addition to numerous journal articles, which appeared from time to time in 
Virchow's Arch iv, between the years 1855 and 1873, Hoscnstci11 has written a treatise 
on the "Pathology and Therapeutics of Kidney Di~cases," the first edition of >rliich 
was published iu 18G3, the second iu 1869. In 18n a tmu:;latiou of this work was 
published in the French language. 

L EOPOJ,D ScrmOETTER was born in Gratz, in Stciermark, on the 5th of Februnry, 
1837. His fn.ther, Anton Schroetter, the discoverer of amorphous phosphorns, was 
at that time professor of chemistry in theJoanaeum. It was here, too, that the son 
received the greater part of his preliminary education, the balance of it being oli
tniucd iu the then very flourishing Gymnasium of Vienna, under most excellent 
teachers. His enti re course of medical studies was also completed in Vicuna, his 
chief attention being devoted to the instruction of Schuh and Skoda. In 1801 he 
received the degree of doctor of medicine and surgery, and, after a serv ice of only 
firtecn months in tlie General H ospital as n cnndidntc for the position, he hncl tlie 
~(10<1 fortnnc to be appointed a" pupil in operative i::urgery" in Sclmh's surgk:tl 
clinic, with :i yt•urly stipend from the government. At the same time, so for as the 
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duties o( his position allowed him opportunity1 he continued to follow the teachings 
o( Skoda. It was probably owing to the interest thus shown by Schrocttcr in his 
lectures, tbnt Skoda soon aCterwards chose him as his clinical assistant, a posi
tion which he held for a period of six years (from November 1, 1863, to No,•cmLcr, 
186~). Owing to Skoda's frequent illnesses, Schrol!tter was often called upon to 
conduct the clinic alone, and this iucrerum of respon~ibility btimulutcd him to great 
efforts. During this period the following works were published: 

1. 11 A Case of Recovery from Pneumothorax (in a tuberculous patient) without 
Pleuritic Exudation. 11 Wochenblatt der k. k. Gesell$Chaft der Aerztc, No. G, 1805. 

2. "Extirpation of a Polypus of the Larynx." Wiener medicin. Presse, No. 34, 

180J. 
3. 1• Ou Narrowing of the Ao1ta in the Vicinity of the Ductus A.rteriosusllotalli. 11 

Wochcnblntt der k . k. Gesellschaft der Aerztc, No. 431 1806. 
4. "Hcport of a Case of Cyst of the Epiglottis." Med. Jahrh., XU. Band, 18liti. 
5. "Echiuococcus of the Lungs." Med. Jahrb., XIV., 18G7. (This is the first 

oLi;ervation on record of cchinococcus multilocularis of the lungs.) 
6. "Contributions to Laryngoscopical Surgery." Medic. Jahrb., XV., 1808. 
7. "A Second Series of Contributions to Laryngoscop1cal Surgery. 11 Mulic. Jahr

bUcher, XVI. Bd., 1868. 
8. "A Thinl Series of Contributions to Laryngoscopicnl Surgery. 11 Medic. Jahrb., 

X\'ll. Bd., ISOV. 
!). " On the Body Temperature ohservcd in Croupous Pneumon.ia. 11 YUL lld. cl. 

Sitzmigsbcrichtc der k. Acaclemie der Wisscnschaften, 1868. 
After the publication of this last ""J}..{)cr, he was appointed an instructor in dis

eases of the larynx ancl chest, in the University of Vienna. On the 4th of March , 
1870, he was placed in chargo of the ncwly·createcl laryngoscopical clinic, thus filling 
the position which Ttirck's death had fo r some time past left vacant. Afte1· 
Oppolzcr's death1 he was inv ited to take temporary charge of the first division of 
the medical clinic, and in 1875 he was niiscd to the rank of extraordinary profcl'sor. 
During this second period of his career, the following are among the most important 
of his contributions to medical literature: 

"Contribution to our Knowledge of the Changes in Position which the Heart may 
undergo." Med. Jahrbii.chcr, XX. DA, 1870; "On the Effects of Digitalis and the 
Tincturcof Verntrum Yiriclc upon the Body Temperature in Croupous Pneumonia." 
LXU. Bd. cler SitzungsUe1ichtc dcr k. Academic dcr Wisscnschaftcn. LXVI., B. III. 
AUth. 1872 (July number); " Lar,Yngo:scopical Communirntions, 11 published by 
Braumiillcr in Vienna., 187:); "Contrihution;i to the Treatment of Stenoscs of the 
Laryux. 11 Braumii.ller, Vienna., 1876; "On Aneurisms of the Aorta.'' l\littheilungen 
des Wiener medic. Doctorcn·Collegiums, 1876, II. Bel., 12; "On Foreign Bodies in 

the Naso-pharyngeal Ca.vity1 Larynx 1 and Trachca.11 Zcitschrift for Ohrcnhcilkunde, 
ctc.,1876. 

IIETNRICII Qurnc10·~ was born in 1842, in Frankfort on the Oder. From 1808 to 
1803 he stuUicd lllCLlicine in the Universities of Wucrtzburg, IIcidelberg, and Ber· 
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lin. In 1806 he was m:i.de an assistant in the Bethany Ilospital in Berlin, under 
Wilms. 1--rom 18G7 to 18i1 he served as an assistant in the clinic conducted by Ton 

Frerichs, in Berlin. In 1870 he established himself as a private instructor in the 
University of tlmt city. In 1873 he was called to Berne, in Switzerland, ns profcs~ 
sor of the medical clinic, and this position be still retains at the present day. 

Apart from reports of cases, he has published the following works: 
uon a Capillary and a Venous Pulse,'' Berliner klinisch. Wochcnschrift, 1868; 

"On the Origin of the Sounds of the Heart, and on Heart Murmurs,'' 1870; "On 
the Tl'catmc>nt of Pleurisy/' 1872 i "On Irritation of the Vagus in the lluman 
Bcing,11 Reichert uncl DuBois-Heymoncl's Archiv for Anatomic und Physiologic, 
1875 i "On the Excretion of Drugs through the Intestinal :Mucous ltlcmbrnne, 11 

1808 i "On the Influence of the Central Nervous System on the Development of 
Jieat, 11 (Naunyn and Quiucke), lSG!J; "Ou the Circulation of Blood in theLungs" 
(Quinckc and Pfeiffer). 1871; "A Contribution to the Physiology of the Cerebro
Spinal Fluid," 1872; "On lmhibition,·' Plliiger's Archiv fiir Physiologic, 1870i 
"On the Amount of Hremog1obin contained in the Blood in Different Diseases," 
Virchow's Archiv, 1872 i "On the Length of the Period of Incubation of Typhoid 
Fever,'' Correspondenzblatt Hir Schweitzer Aerzte, 1875 i "Ou Trnnsudations con
taining Fat," Das Archiv for klinische Medizin, 1875: "On Pernicious Anremia,11 

in Volkmann's kliuischcn Yortriigen, 1876 i "Balneologischc Tafclu/' Berlin, 1872. 

OSEF Il.\ UER was born on the first of October, 1845, in Erlbammer, in the 
northc111 part of Bavaria. His preliminary education wns obtained in part at the 
Gymnasium in Amberg, and in part at the Ludwigs Gymnasium in Munich. lie 
pursued his medical sttidics in Munich, and in 186!) rccci\'ed the degree of doctor 
of medicine, and also the faculty prize for the best essay on 11 The Jlistory of 
Vcncsection." He was then appointed au assistant in the General Hospital, under 
the immediate direction of the late Professor Dr. Jos. von Liudwurm. In the spring 
of 1871 he passed the state medical examination, and devoted himself for a time to 
scientific researches in the laboratories. In the spring of 1873 he established him· 
self as :i private instructor in clinical medicine in the University of :Munich. lie 
next gave courses on physical diagnosis, and also clelinrcd lectures on certain 
parts of special pathology ancl therapeutics. After Lindwurm's death the faculty 
temporarily placed him in charge of the clinic, and when von Zicmsscn was called 
to i\lunich (in 1871) to Clmduct it, Bauer still retained his connection with it as 
clinical nssh;tant. In 1~7;3 he a!;sumed the managc>mcnt of the Propredeutic 
Clinic, ei:;tahlished by ,-on Ziemc;c;cn, and in 1876 he became extraordinary professor 
of the Propn.•deutic Clinic. The following are the scientific works publbhcd by 

B.mer: 
1. "History of Vencscction, 1

' :\Iunich, 1870. E. Gummi. 
2. "On Resorption in the Small and Large Intestines. 11 (Writt('n in conjunction 

·with Professor Dr. Voit.) Zcitschrift fiir Biologic, 1870. 
3. "On the Transformntion of ~fatter in Phosphorus-poisoning .. , Zcitschrift 

for Biologic, H:nt. 
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4. 11 On th'.': Tr:msformntion of Matter after Losses of blood." Zcitscluift fiir 

Biologic, 1873. 
5. "On the Influence of different Remedies (Quinine, :Morphine, Alcohol, Digi

talis) on the Excl'etion of Cai·bonic Acid.'' Zcitschrift fiir Biologie, 1874 (written 

in cnnjunrtiou with Dr. JI. von Boeck). 

6. "On the Results of the Cold-water Treatment in Typhoid Fevcr. 11 Baycr

isches aerztliches Intclligenzhlatt, 1873. 

7. "On the Treatment of Croupous Pncumonia.11 Dcutsches Arcbiv fiir kli

nischc ]\[cdizin, 1874. 

8. " On the Epidemic of Cholera in the Munich Ilospital during the year 1873-

74.11 Bericht dcr Cholera Commission fiir da.s <lcutsche Reich, 1876. 

DR. A. STEFFEN, son of Privy Medical Counsellor Dr. Steffen, was born at Stet

tin, in the year 182J. Ile receiYcd his early schooling at St Mary1s High School of 

that city. In the autumn of 1844 he entered the University i in 1848 he obtained 

his degree as doctor; and in the spring of 1840 had passed the state examination. 

After practising medicine in Stettin from the year 1850, he became, in 1851, 

surgical assistant at the Children's llospit:il, where, from the year 1852, he has 

been physician in charge. The first two volumes of his "Clinic for Children's 

Diseasci:;" (clisca.scs of the lungs and pleura) were issued between the years 1865 and 

1870. His lesser works arc to be found scattered through the different periodicals, 

and are mostly in the Jahrbuch f. Kincler11cilkuncle, Neuc Folge. They arc as 

follows: "On Inhalations in Tussis Couvulsiva;" "On Croup and Diphtheria of 

the Larj•nx;" "Cases of Cerchrnl Tumors in Childhood i 11 "On Some of the Rarer 

Forms of Diseases of the Brain and its .Membranes i" "Diseases of the CEsopha

gus;" "On Tubere\llosis of the Choroid and Acute ::Miliary Tuberculosis i 11 "Con

tribution to the: Study of Cardiac Diseases:" "Cont1·ihution to the Physiology and 

Pathology of the Rectum; 11 
" On Striped Pneumonia.'' 

ALFRRD VOGEL, son of the late Dr. August von Vogel, professor of chemistry in 

:Munich, was born in that city, on the 31st of March, 1829. Ile obtained his pre

paratory education at the Gymnasium of his native city, and entered the Unh'ersity 

in 1846. In 1849 he matriculated at the University of Berlin, and followed the 

clinical instruction of Schocnlein, Traube, Romberg, Langcnbeek, and Juengken. 

During the follo'1.-ing year he visited Wuerzburg, and became an enthusiastic pupil 

and follower of Virchow. 

In the year 1851 be entered the Children's Hospital in :Munich as assistant sur

geon, and in 1852 he passed his final examination for the degree of doctor of medi

cin~ his thesis being on the subject of rachitis (Journal fiir Kinderkrnnkhciten). 

From 1853 to 1855 he acted as clinical assistant to Pfeufer, and while in this posi

tion he made his first steps in the career of teacher by giving courses on physical 

aud chemical diagnosis. In 18f>6 he became installed as an inc;tructor in the Uni

versity of Munich, his inau~ural essay being a Treatise on Typhoid Fever (Erlau

gcn, F. Encke; second edition in 18J!l). From this time on he conducted a nry 

l::irge private clinic for children's diseases. During the following years be deliv-



BIOGTI.\PJllC.IL RKETCIIES OF TJTE .I liTJJOTIS. vii 

ercd 1cctures on diseases of children, physical diagnosis, nncl certain portions of 
special pathology. In 1860 he published a ::\lauual of Diseases of Children (Erlnn
gan, F. Encke), which met with n large and rapid sale, was translated into all the 
principal European languages, and has now reached its seventh edition. En
couraged by n large privntc practice, and Uy the extrnordinnry number of patie:nts 
who were brought to his public clinic, Vogel continued to devote himself to the 
special department which he had chosen. and added rapidly to his store of expe
rience. In 1865 he published a paper on" An Optical Test for Milk." In 186G he 
was called to Dorpnt, Hussia, ns professor of the medicnl clinic, a position which 
he holds at the present time. Since then his publications ns well ns those of his 
pupils have appeared in the" Archiv fi.ir klinischc Mcdizin.11 Of these may be 
mentioned mort particularly the following: "An Optical Test for Allmmen j'1 "In
oculations with Tubercle; 11 "Scabies Crnstosa; 11 "Alterations of the Nails after 
Acute Diseases; 11 11 Tetanus Rhcumaticus; 11 11 The Capabilities of the Cavity of 
the Mouth for Absorption i " u The 'Etat criblC' of the Ccrebcllum.11 

ERXST LERERECnTWAONER was born on the 12th of :March, 182!1, in Dehlitz, near 
Weil'll'lenfels, in Prussia. He received his preliminary education at the Gymnasium 
in Zeitz. From 18-lS to lS.:iO he pursued his medical studies in Leipzig. The fol
lowiag year he visited Vienna, where he took special clelight in the teachings of 
Oppob;cr. After remaining a year in that city, he next went to Prague, and con
tinued his medical studies in that city during the winter-semester of 1851-1852. 
Returning then to Leipzig, he finally, in November, 1852, passed both the state 
examination nnd that for the degree of doctor of medicine. Besides acting n<J 
private o.ssistant to several practising physicians, he assisted Wunderlich in this 
capacity for a period of five years, dating from the autumn of 1853. 'l'he works on 
pathologicnl histology, which '"ere published at that time, and especially those of 
Virchow, excited Wagner's deepest interest, ancl e\'entually led l1im to acc<'pt the 
appointment, in 1854, of pri\'ate instruc•tor of pathological anatomy. At first he 
was a,"Sociated with Dock in this work, hut since 1S:i4 he lrns been the only lecturer 
on this subject in the Leipzig Unive~ity. In 1856 he was made extraordinary pro
fessor, and, in 1$G2, rC'gular professor of general patl1ology nnd patl1ological anatomy. 
From 18f)3 to lSaS he also held the position of substitute prosector to the "Jacob's 
Hospital," hut since that time he has been the regular proscctor. In 18GO be was 
appointed director of the Medical (amhulntory) "Poliklinik.'' 

w·ngncr first published his works in the" Archiv for physiologic:che [fri1kundc," 
hut since 18GO he has published them in the "Archiv cler Ocilkund<',' 1 of which he 
waci at tlmt time (l8GO), and still is, the editor, in association with Wunderlich nnd 
Roser-formerly also with Vicrordt and Griesinger. These works relate chiefly to 
im•estigntions on cancer, tuhercle, syphilitic new-growth, colloid mrtamorphosis, 
diphtheria, nnd waxy dcg-encrntion. In 1862 appeared the first edition of his 
11 Manual of General Pathology" (puhlisl1ecl a.t first hy \;hle and Wngner conjointly). 
Since then the work has bcrn greatly enlarged. and has renched its seventh edition. 
The ")fanual ,, hns also recently been translated into the English language. 



EDITOR1S NOTE. 

Owing to the great size of volumes VII. and VIII., it has been deemed best to 

incorporate the article on Whooping-Cough, as well as those on Diseases of the Lips, 

Cavity of the 1\1outh1 and Soft Palate, into this volume. 
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INTRODUCTION. 

BrnLIOORA.l'ITY: Of the more easily accessible handbooks on nnatomy and physiol
ogy, those of 1'heile·Soemmering, Luacltka, llcnle, Ludwi(J, Donders, alld "fo"'unke 
fu111isb Urn moi-tcxhauslivc information on the heart. Foran exact dcmonst1·ation 
of the relative positions of the different parts of the heart to one another and to 
th~ surrounding organs1 the following illustrated works arc the most impor
tant: Pirogo.ff; Anatome topographic..'l scctionilms per corpus humanum trip
lici ductiune ductis illustrata. Petropoli, 1852.-Lwsrhka, Die Brustorganc des 
Mcnschcn in ilircr Lage. Ti.ibingeu, 18.J7.-C. E .llojfinann, Die Eingcwcidc 
des )[cn~chcn, etc., 1863.-RWlinger, Topographisch-chirurgischc Anatomic 
des :;\fonschcu. Stuttgart, 1873.-The most 1'mp01·tanl monographs and essays 
bearing on the questions of anatomy, physiology, and physical diagnosis (the 
author docs not aim at an exhaustive list of literature) arc the following:
llarvey, Excrc. anatomicre de motu cordis et sanguinis ci rculationc, etc., etc. 
H.otcrodami, 1(i60.-Lowcr, Tractatus tle corde. Lugt.1. Batav. 1728.-J. ]Jf 

Lancisi, De motu cordis ct aucurysmatibus. Ronne, 1728.-.Alb. de Haller, 
Dcux mCmoircs sur Jc mouvemcnt du sang. Sect. TIT. Cap. VII. Lausann<', 
1751.-Senac, Trait6 de Ia structure c.lu creur. Paris, 1117.-Aucnbru(!ger, In· 
,·cntum no,•um ex percussione thoracis et signo pcctoris morbor. cletcg. Vienn. 
l 7GO i and the same, Tracluite ct comrncnt6c par Corvisart. Paris, 1808.-Cor· 
t;fsart, Sur lcs maladies ct lcs lesions organiques du creur. Paris, 180Q.-R. 
Laenncc, Trnil6 de l'uuscultation mtdiatc. Paris, 1818, and cnl:lrgcd in qua· 
tril!mc 6dition par .A11dral. Paris, 1831.-Piorry, De la percussion mt!diatc et 
des signes obtenus i11'nide de cc nouveau moyen d'explora.tion cl.ans les mala
dies des organcs thoraciques ct nbdominaux. Paris, 1827.-Rouannet, Nou· 
ve11e analyse c1es bruits clu creur. Th~se, Paris, 1832.-Corrigan, On the 
motions and sounds of the heart, in Dublin Medic. Transac. New series, Vol. 
I. 1830. 

James Hope, Diseases of the TT cart, 1830.-Bizot, l\rem. de ]a soc. mCd. d'observa· 
tion de Toulouse. Tom. I. 1836.-Philipp, Zur Di:lgnostik der Lungen und 
Ilerzkrnnkhciten mittelst physikalischer Zeichen. Berlin, 1836.-Corrigan, 
Inquiries into a new disc:lse of the heart. Eclinb. Jour. 1836.-Clcndinning, 
Facts nncl inferences relative to the condition of vital organs, etc .. in l\Icd. 
Chir. Transact. Vol. XXI. 1838.-Beau, Recbe!'ches sur les mouvcments clu creur 
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in Archiv g6n6r. de m6dcc. 1835.-Piorry, ibid. 1834.-Bouillaucl, Des .Mala
dies du creur ct des grandcs vaisscaux.--Hcµorts of the London and Dublin 
committees for investigating, etc., in Transact. of British Scicntif. Association. 
Vol. VI. 1837.-J. Sk<H.kt, Abhaudlung Uber Auskultatiou uucl Percussion. 
Wicu, 1839 i and 5th edition, Wien, 1854.-Gendrin, Lectures sur Jes maladies 
du CQ!Ur, 18·10.-Jcdm. Reid, Tables of tbc weights of some of the most impor
tant or·gans of the body, etc. Edinb . .Monthly Jour. of :Med. Science, 1843.
KUrschncr, Herz und llcrzbcwcgung, in 'Vagncr's IlandwOrtcrhuch, Bel IL 
Oct. 1844.-Bamn9arten, Uc\Jer den Mechanismus, etc., in J\Hiller's Archiv Hir 
Anat. unU Phys. 1B•l3.-Retzius, Ueber den .Mcchunismus des Zuschliessens der 
halbmondfiinnigcn Klappcn, ibid. 1843.-J. Jieille, Ucber <lie .i\fochanik cler 
Herzkammerbewcgung, etc., in Zeitschr. f. ration. J\lcd. Bel. I. 1844.- Volk
m(Urn, Uebel' TlcrztOnc uncl Ilcrzbewcgung, iu Zcits~hr. f . rat. Medic. 1845.
Zeltctmaier, Die Iforzkrankheiten. Wien, 1845.-Kiwisclt, Neue Theorie des 
Berzstosscs in Prager Vierteljahrschrift, 18•16, Bd. LX.-IIamernyk, Physiol. 
Patholo. Untcrsuchungen ilber den .i\fochanismus, etc. in Prager Vierteljahr
schrift, 1847.-Conradi, Uchcr die Grosse uucl Lage clcr Brnstorganc. Giesscn. 
1848.-Gaal, Physikalische Diagnostik. Wien, 1849.-Ludwig, Ueber den 
Bau und die Bewcg:ungen der Ilerzventrikel, in Zcitsdir. f. rat. Med. 1849.
Racle, H.cmarqucs sur certains phenomCnes d'auscultat.ion in Archiv gCner. 
1849.-LrviC, Versuch cincr neuer Erliiutcrung des Uerz~tosses in Arc11. f. phys. 
Bcilk. 1849.-Rapp, BeitrUge zur Diagnostik dcr Klappcnaffcctionen des Ucr
zens. Ilabilitationssehrift. Wilrzburg, 184!:>.- Volkmann, Die IIU.modynamik 
nach Versuchen. Leipsig, 1850.-Kiwisch, Neuc Forschungen iibt:r die 8chall· 
crzengung in den Kreislanfsorganen, in den Vcrhandluugcn der Wilrz. phys. 
med. Gcs. 1850.-E. ll. lVebe-r, Ucher die Anwendung dc:r Wellcnlchre auf die 
Lchrc vom Krcislauf des Blutcs, etc., in 1\Uillcr's Archiv, 1851.-J. Meier, UcUcr 
die Lage der ciuzclnen Ilerzabschnittc zur Tboraxwand, etc., in Virchow's 
Archiv fUr pat11. Anat. ctc.1851; and Uebcr die Grlissc und den Grad der nor
muleu DU.mpfung in dcr Priicordialgcgend, ibid. Bel. UL-Traube, Practische 
Bcmcrkungcn Uber den Spitzenstos.s des Ilcrzens, in 'Viener med Wochcnschr. 
1852.-Nega, Beitr:Igc zur Kcntniss der Function clcr Atrioventricularklappen 
des llerzcns. Brcslau, 1852.-St1·empel, Beitri1gc zur physikal. Diagnostik. 
Jla.IJilitationsschrift. Rostock, 1852.-Knabe (Tr<iube), De venarum pulsatione 
atque intumesccntia Dissert. innug. Beroliui, 1853.-&oda, Ucber die Function 
der Vorknmmcru des Ilerzens, in Zeitschrift der Ges. der Aerzte in Wien, 1853. 
-Peacock, On the weights and dimensions of the henrt in health and disease, in 
Monthly Jour. of Med. Scie. 1854.-Wachsmutl1, Ucbcr die Functionen dcr Vor
ka.mmem des Ilerzens, in Zeitschrift fi.ir mt. Med. 1854..- W. Il Walshe, A prac· 
tica.l treatise on the diseases of the lungs, heart, and aorta. Loudon, 1854.
lliffelsltcim, Recherches theoriques et exper. sur la cause de la locomotion du 
co:mr, in Comptcs rcndus. Tom. 30, 1854.-A. flcynsius, Bydragc tot ecne 
physischc verklaring van de abnormale geruischen in hel vnntstelsel, in Nederl. 
Lancet, 1854.-T/1. Weber, Physikalischc uncl p11ysiologische Expcrimente Uber 
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di<' Entstchung clcr Geriluschc in den Blutgefiisscn, in Arch iv f. physiol. Ileilk. 
1855.-0hau?lemi ct F'aure, Hecherches cxperimentales sur lcs mouvemcnts ct lcs 
bruits clu creur, in Gnz. m~d. de Paris, 1855.- Vierordt, Die Lehre vom Artericn
puls in gcsundcn und krankhaftcn Zustiinden, 1855.-Drasche, Ucbcr Ver<lop
plung und Spaltung dcr HerzWne. Wiener Wochenschr. 1855.- lVttlff, Non
nulla de cordis ponderc a.c dimcnsionibus, etc. Diss. inaug. Dorpat, 1856.
F. Ernst, Studicn iiber die llcrzthiltigkcit in Virch. Arch . .Bel. IX. 1856.-Bam
berger, Bcitriigc zur Physiol. und Pathologic des IIcrzens, in Virchow's Archiv. 
B<l. IX. 1856.-Cllauvecm, Sur la. theorie des pulsations du creur. Comptcs 
rend. 1857.-1Wdingc1·, Ein Beitrag zur :Mcchanik <ler Aortcn- uncl Herzklappcn. 
Erlangcn, 1807.-Jlamernyk, Das Herz und seine Bewcgung. Prng, 1858.
Ger/tfmlt, Untcrsuehungcn liber die I:Ierzdiimpfung und die Vcrschicbung ihrcr 
Grcnzcn bci Gcsundcn, im Archiv f. physiol. Ileilk. 1858.-Traube, Ucber die 
Herz· und ArtericntOnc in Kr:rnkhcitcn. Med. Ccntralzeitung, 185!>.-.iJfm·ey, 
Recherches sur Jn circulation du sang. Paris, 1859.-Sprfog, ][(!moire sur lcs 
mouvemcnts du coour. Mem. de l'Acad. royale de Belgique, 1860.-0. Ger
liard, Der Stand dc!'I Diaphragma, etc. Tubingen, 1860.-Schoanakcr, Over htt 
outstaan van den ersteu toon, etc. Nedel Tydschr. 1860.-Chauveau ct JlfarMJ, 

Determination gra.phique des rapports de la pulsation eurdiaque avec Jes mouvc
mt'nts de l'oreillcttc du vcntricule. Guz. MM. 1861.-Bea.u, Trait6cxpCirimcntnl 
et clinique d 1auscultntion1 etc. Paris, 1856.-Scitz, Die Auscultation und Per
kussion der Rcspirationsorgane. Gicsscn, 1860.-Sieveking, On the diagnostic 
value of murmurs in the pulmonary artery. Lancet, 1860.-Ringcr, Ou the iufln
cncc or change of posture on the character of endocardial murmurs. Edinb. Med. 
Jour. 1861.-M(tr.Vutm, Remarks on the cause of the closure of the valves of the 
heart. Med. Chir. Transact. 1861.-Sidncy Rinuer, On physical examination 
of the heart, in Edinb. Med. Jour. 1860.-Geigel, Lage und Bcwcgung des l!er
zcns, in der \Vlirzb. med. Zeitschr. 1862.-J{ornitzer, Anatom. physiol. Bemcr
kungcn zur Theorie des Ilerzschlags. Dcnkschrift der mathcmat-naturwissen
scl11tftl. Klassc der "Ticner Akadcmic, 1862.-Bahr, Zum Problem des 
Hcrzspitzcnstosscs. Virchow Arch. Bd. X:X:IlI. 1862.-Sclteiber, Zur Lehrc vom 
Ilcrztosse, ibidcm.-Jacobson, Beitriige zur lliimodyna.mik, in Reichert u. Du 
Bois. Arch. 1862.-ti. Dusclt, Ueber eincigcnthlimliches Verhaltcn dcr Ilerzge
riiuschc for die Auscultation, in Verhandlungen des na.tur-histor. med. Vereins 
in Heiddherg, 18()2.-Kobelt, Ucber Form und Dimcnsionen der IIcrzdiLmpfung, 
im Archiv dcr lleilk. 1863.-A. von Bezold, Untersuchungcn Uber die Innerva
tion des Jlcrzcns. Lcipsig, 1863.-0. Namnann, Bcitriigc zur Lehre vom Puls. 
Zcitschr. fUr rnt. Med. 1863, und Archiv f. llcilk. 1864.-l..orffier, Uehcr Ent
stehung des zweiteo Ventrikeltones. Wochenblatt dcr Gesell. der Aerzte, in 
Wien, 1862.-Scoda, Doppclter Puls und doppcltc TierztOne, in Allgem. Wiener 
med. Zeitung, 1863.-Marey, Physiologie m€!dicale du sang. Paris, 1863.
Bambcr{/tr, Beobachtungeu Uberclen Vcnenpuls. Wiirzb. medic. Zcitschr. 1863. 
Geiyel, Ucber den Vcncnpuls, ibid.-llelmholtz, Ueber 'Muskclgerii.usch. Verhan
dlungcu des mcdic·nntur-histor. Vercins in Ilcidclberg, 1864.-Gerlmrd, Ucbcr 
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einige Formcn dcr Uerzdiimpfung in Prng. Vicrtcljahrschrift, 1864.-lliiyden, 

On the rhythm of the heart's action. Oubl. Quart. Jour. 1865.-Seidd, Puls!l.tion 

dcr Vena cava inferior bci Insutlicicnz clcr Tricuspidalis. Deutsche Kliuik, 

18G5.-Friedreiclt, Ucbcr den Veucnpuls. Deutsche Archiv f. klin. Med. 1865. 

0. J.B. lVoljf: Charactcristik des Artericnpulses. 1865.- C. Gerlmrd, Ll'lJT

buch dcr Auscultation un<l Pcrkussion. Ti.ibiugcn, 1866.-Dondcra, Der rhj•lhmus 

der hart~tooncu. Ncdcrl. Arch. voar Gcnecsk, 1866.-Lirndois, Ncuc Bcstim

mung dc1 zcitlichcu Vcrbilltuissc dcr Contraction cler VorhOfe, etc. Ccntralblatt 

f. med. Wisscnschaft, 1866.-Parrot, Eturlc cliniquc sur le siCgc ct le m6can

ismc des murmures eardinqucs elites anCmiques. Arch. gCnC:r. do ml!dec. 1800. 

-Polain, Note sur lcs redoublcments normaux des bruits de cccur. Union 

medic. Nos. 97, 100, 104-115. 186G.-lmmermann, Zur PathogeneBc und Aetio
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7.cttc, 1871. - ll. W: Fuller, in St. Gcor~e Tiosp. Reports, 187 1. -Landois, L., Die 
I.l·hrc \ 'Om Artcri(1npuls, etc., 1872.-Riul Guttma1L11, Lehrbnch dcr klinischcn 
UntcrsuC'hungsmcthodcn, etc. Berlin , 1872.-E. IIrrin9, Ucbei· den Einfl uss dcr 
Athmung au( den Krei~ l au f. w ·iener acad. Sitzuug-i;bcrichtc, 1872.-R. Ilei
dmlw.in, Ucbcr arhythmische llerzthiltig kcit, in Ptl iiger's Arch. 1 812.-ScltijJ~ 

Vcr!mche Uber die Innervation des Ilcrzens. Reported in Ccntrallt. f. meU. 
Wi~l:icnscb. 1872.-0. Gianuzzi, Ricerchccxquite ncl gaUinclto di llsiologic, etc., 
iiJid . 1872.- 1V. R. Gowers, Ou the influence of postme on prcsystoli c cardiac 
murmurs. The P ractit ioner, 1873. - I'/i.. I{noll, Ucber den Einfluss des llalsmarks 
auf die Hchlagzahl des Herzens. Wiener acad. Sitzungsber. 1873.- ll. lVild:ens, 
Ucbcr die Rotatiousbewcg uugcn des IIerzens uach eincr clircktcn Bcobachtung 
am lcbcnden J\Ccnschcu. D. Arch. Hlr klin. J\lecl Bll. X rY. 1874.-,;ll Jalt11, 
Ucbcr -l!"'issurn stcrai congenita und iiber die Ilerzbcwcgung, insbesondcre clcn 
llcrzstoss. Inaug. Diss. Erla.ngen, 1874.-Nucl, Ucbcr tlen E i nflu~s clcr Vag us
react ion au rs Herz. Plilgcr's Archiv, Bd. IX. 1871l. -G. H'. Balfour, Clinical 
lectu res Oil diseases or the heart. E dinb. Med. Journ. 1874.- 1hlnui, Beitriige 
zur Theo rie dcr Herz- und ArtcricutOne. D eutsch. Arch. I. klin. Med. Bel. XV. 
1874. 

The heart is situated in the inferior portion of the medias
tinum, is rapable of free motion, and is attached only to the 
large vessels. It forms an angle or 60° with the nx is of the body, 
its base looking backwards, upwards, and to tho ri ght side, its 
apex forwards, downwards and to the left. Its plane side, com
po~ed chielly by the left ventricle, lies on the tcnclinons portion 
or the diapbmg m, while the anterior convex surface, belonging 
mainly to the right ventricle, together with part of the auricles, 
faces the thorax wall, being situated behind the stemum and 
right and left cos tal cartilages. The anterior and pos terior sur
faces are separated inferiorly by the sharp border which projects 
in to the groo,-e formed by the diaphragm and thorax, superiorly 
by a rounded border, which is completely covered by the lungs . 
Ilowever, the anterior surface does not come in its full ex ten t 
into immediate contact with the thorax, for between the two, the 
lungs, which surround the heart posteriorly, and over the sides, 
project their anterior margins. These margins meet at the leYel 
of the second rib, and run parallel to one another, down to tho 
sternal encl of the fourth rib. Here they separate, the bo1·der of 
the left lung bending clown sharply to the left side, and forming 
a semi-lunar notch, the incisura cardiaca, which extends to the 
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junction o[ the fifth costal cartilage with the stprnum, and from 
here again it sends a tongue-shaped process, the Jinguala, in
wards. This process surrounds the border of the apex, and is 
inserted between it ancl the thorax. On the size of this cardiac 
notch, which, even under normal conditions, is very variable, 
depends the extent of the heart's surface which can come into 
direct contact with the thorax wall; and that part alone, which 
comes into this direct contact, is adapted to our powers of ex
amination on the living subject. 

The first rPqnisite for the objective examination of tl.e heart 
in the living subject is an exact knowledge of the positions of the 
different parts, not only in relation to one another, but also to 
their surrounclings. l\fany c1.ifficulties oppose an absolutely cer
tain determination of these positions-for instance, the presence 
of the respiratory contractions and expansions of the lungs, the 
altering condition of the diaphragm, ancl the varying quantity 
or blood in the heart itself. Still these have been overcome, 
and an accnrate groundwork bas been laid by Pirngoff and 
Luschka by means of sections through frozen bodies, and by 
Joseph l\feyer, who has used Genclrin's method of puncture 
on the cleacl subject. The inquiry of most practical interest is 
to determine the parts which are wholly or partially covered by 
the lungs, to what extent they are covered, and where one should 
look for the vascular foramina. 'rhe following are the results 
of the anatomical investigations on the subject. 

The rigltt auricle, of which more than half lies external to the 
1·ight-hanc1 border of the sternum, and only one-third under 
the bonP, is one of the parts which the lungs completely cover. 
It extends from the middle of the stemal encl of the second 
intercostal space to the sternal end of the cartilage of the fifth 
right rib. Therigltt side of tlte heart, which is the main part tlrnt 
lies in direct contact with the anterior wall of the chest, is least 
covered by the lungs. Its smaller division, situnted behind the 
Rternum, reaches from the encl of the third left rib to the base of 
the xiphoicl process, while the other and larger division extends 
from the middle of the sternal end of the second left intercostal 
space to below the middle of the cartilage of the sixth left rib. 

Only a small segment of the left ventricle lies against the 
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antPrior wall of the thorax, the greater portion looking towards 
the lateral and posterior wall. The anterior segment extends 
from the middle of the second to the middle of the fifth left 
int<>rcostal space, its exterior border corresponding with the 
third, fourth, and fifth left costo-chondrnidal sutures. uf thP 
ll'ft auricle the only part visible on the anterior wall of the 
chest is the point of the aurict1lar appendage srnTonncling the 
pnlmona1y artery at the level of the second left intercostal 
space; the auricle itself reaches as high as the upper margin of 
the second left costal carti lage, and lies quite far back behind 
and to the left side of the sternum, being covered by the anterior 
margin of both lungs, by the ascending aorta and the pulmon
ary artery. 

The venous foramen of tlte lej't side ef tlte heart is situated 
in the second left intercostal space, and is completely corered by 
the lungs. The bicuspid rnlve lies opposite the third left rib, 
with its attached border projecting more or less into the second, 
and its unattached more or less deeply into the third intercosta I 
space. 

The venousforamen ef tlte rigltt side qf the lteart lies in a 
line joining the sternal articulation of the fifth right rib witlt 
the lateral end of the cartilage of the first left rib. A line, drawn 
from the third left intercostal space close at the eclge of the 
sternum to the sternal articulation of the fifth right rib, meets 
the free border of the tricuspid valve. The micldlc of this bor
der lies between the sternal ends of the fourth pair of ribs. The 
rigltt arterial foramen is situated in the middle of the second 
left intercostal space, and a needle, piercing perpendicularly to 
the middle of the second intercostal space, about i~ in. from 
the border of the stemum, will meet the semi-lunar vah·es of 
the pulmonary artery, especially the attached border of the an
terior valve. 

The arterialforamen ef tlte left side lies behind the sternal 
articulation of the third left rib and a part of the adjoining 
sternum. A needle entering perpendicularly, opposite the ster
nal articulation of the thircl rib, a little to the left of the mid
line of the sternum, pierces the free border of the semi-lunar 
valves. 
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The direction or the aorta ascenrhns con<'Sponcls to a line 
drawn from the stemal encl of the third left rib towards the ster
nal encl of the second right intercostal space. 

The venct caca, too, lies directly beneath thP anterior wall of 
the thomx, namely, external to the right sternal bol'der, reach· 
ing from the middle of the first costal cal'tilage to the middle of 
the second intercostal space, or even to the stemal encl of the 
third costal cal'tilage. 

The outer wall of the heart, as well as the commencements of 
the large vessels, is fil'mly enclosed by the peric:uclinm, a serot1s 
sac into which the heart is retlectecl. The inner layer or the sac 
is so intimately connected with the muscular wall of the heart, 
that it forms, as it were, its perimysium externum; the external 
layel' is more or less firmly botmd up with all the surronncling 
structures, inferiorly with the diaphragm, in front with the 
stemum, and laterally with the mecliastinum. In aclclition to the 
mediastinnm, the tendinous sterno-pericardial ligaments, supe
rior and inferior, help to connect it anteriorly, while posteriol'iy 
it is connected by loose cellular tissue with the neighboring 
strnctures, the crsophagus, the bronchi, and the broncl1ial glands. 
A layer of pavemPnt epithelium lines the inner surface of the 

·sac, giving to it its smootl1, serous appearanc0. The anterior and 
lateral portions are covered by the pericanlial pl0ura, but not 
completely, for the left costal pleura runs downwards ancl out
wards from the upper borc1er of the sternal encl of the fifth rib, 
thus not extending to the border of the sternum, while the right 
costal pleura runs down the sternal border as far as the sixth 
rib, and in this manner their edges bound a triangle of the peri
cardium (with its base looking downwards, ancl its apex clirectecl 
upwards) which is entirely free from serous membrane. This 
small space, which derives its importance from its bearing on 
puncture or the pericardium, lies in the level of the sternal encl 
of the fifth and sixth costal cartilages, behind them ancl the left 
border of the sternum, ancl has a breadth of about three centi
metres. 

The inner surface of both ventricles anc1 auricles is lined by 
endocardium, which structure also lays the foundation of the 
valves by sending duplicatures into the auricles and vessels at 
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their months. In order to comprehend the pathological altera
tions the endocardinm undergoes, it is of importance to know 
that an accurate histological ill\·estigation has identified all the 
el~ments or a bloocl-vessel in it. The cellular tissue which con
nects the internal sn1face of the heart with the endocardium 
Sllpplies the part of the adventitious coat, ancl allows the en
tra nee or the nerves ancl vessels. The layer next in order corre
sponds exactly to the media, contractile cells even having been 
found in it by 8chweiggei·-Seidel; while the innermost layer with 
its coat of polygonal epithelium represents the intirna. In the 
semi-lunar valves we find blood-vessels which enter the tissue at 
the attached margin. The prevailing view at present, in opposition 
to former one$, is that the amiculo-Yentricular valves are sup
plied, richly supplied, with blood-vessels. The vascular supply 
or the anterior right nodulus of the mitral ralve, of the so
called aortic nodulns, is derived from a network common to it 
and to the neighboring semi-lunar yalves. This accounts for 
the frequent occurrence of disease which attacks both struc
tures simultaneously, and the fact is deserving of particular 
attention. 

The weight ancl dimensions of the heart have been the subject 
of repeated investigations, which, however, have never led to 
entirely harmonious resu lts. The chief reason or this is, that 
the same method has not always been adopted, the heart being 
weighed sometimes with the amicles and part or the large ves
sels, sometimes without; even the fluicl or coagulated contents 
have not been always previously emptied out. In measurements, 
especially of the thickness of the walls, particular attention 
shoulcl be given to the degree of rigor, and to ascertain in what 
phase (systole or diastole) death has occurred; further, the 
quantity of bloocl present should be noted; and one should be 
most careful not to include any trabecnlro in the measurement. 
After these precautions have been taken, the normal measure to 
be assumed for the length and breadth of the normal adult heart 
(of such alone my e}.-perience allows me to speak) is between 10 
ancl 11 centimetres. The left ventricle, from the insertion of the 
aorta to the apex, generally measures 10 cm. ; the right ventricle, 
measured from the pulmonary artery, is generally from 3 to 5 



12 ROSF.XSTEIN.-DISEASES OF TJrn TIEAP.T. 

mm. shorter. The thickness of the wall of the left ventricle, 
at the level of the insertion of the mitral vall'e, measures from 
1to1.5 cm., at the apex from 0.8 to 1 cm.; that of the right 
ventricle, at the level of the tricuspid valve, from 6 to 7 mm., at 
the apex 3 mm. 

The weight of the heart varies normally in the adult (as far 
as my experience goes) from 250 to 370 grammes (from 8 to 
lli oz). This agrees very closely with the weighings which 
Blosfeld made on hearts of subjects killed by accidents, his 
rest1lts being an average of 346 grms. for males, and 310 grms. 
for females. The female heart is a little lighter than the 
male; with increasing age and constant length or body the 
weight of the heart increases, as has been demonstrated, both 
by measurement and weighing, by Bizot, Clendinning and 
Peacock. According to Clendinning's researches the weight 
of the heart is to the weight of the whole body as 1 : 158 in 
the male, and in the female as 1 : 149. Blosfeld found for 
males 1: 178, and for females 1: 153. According to Bizot's 
universally accepted measurements (reduced to centimetres by 
Dusch), the breadth of the heart in men, between the ages of 
30 and 49, is 10.8 cm . ancl the length 9. 7 cm.; in women the 
breadth is 9.9 and the length 9.2 cm. The circumference of 
the ostium venosnm dextrum is 10, and that of the o. v. sinis
trum 8.5 cm., according to Lnschka, who also found the ostia 
arteriosa dextrum and sinistrum of an equal circumference of 7 
cm. l\fy measurements, which agree with those of Peacock, esti
mate the o. a . cl. as larger. Perls, iu opposition to Peacock and 
Chevers, insisted on making a more accurate distinction between 
the opening proper to the heart, the ostium cardiacum, and the 
upper point of attachment of the semi·lnnar valves, the ostinm 
arteriosum. Carrying out this distinction for the ostia, he found 
that, under 40 years old, the periphery of the ostium cardiacnm 
was on an average 6.4 mm. greater than that of the ostium arteri
osum, while after this age the relations were almost completely 
reversed. In the pulmonary artery a slight change towards· 
an equalizing of the two takes place, but never a complete 
reversal, as in the aorta. The averages which Perls found for 
the peripheries of these ostia are : 
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Perls has also measured, by means of a special instrument, the 
space which the unfolded semi-lunar valves can cover, and there
by has come to the conclusion that in middle age the unfolded 
valves take up a greater space than that which they must actu
ally cover, while in old age they generally take up a snrnller 
space. "Tulll' found, too, in the valves of the venous ostia, that 
tile surfaces of the valves considerably outran the surfaces of 
the ostia, a circumstance of some weight in rngard to the ques· 
tion of rPlative insufficiency. 

Under normal conditions, the heart is st1bject to both active 
and passive changes of position, the latter accompanying the 
altered posture of the body. Thus it sinks from 3 to 6 cm. to the 
left, or from 1. 5 to 3 cm. to the right, according as the body is lying 
on the left or the right side. The still greater displacements, 
which others have observecl, I can only explaiJ1, in view of my 
extended investigations on the subject, as exceptional cases. The 
heart too retreats slightly, if the sitting or upright position is ex
changed for the horizontal. This can be easily obseiTed on the 
change produced in the cardiac impulse. It is self-evident that 
the attachment of the pericardium to the centrum tendineum 
must cause the heart to follow the movements of the diapl1ragm, 
which drags it down during inspiration, and mises it during ex
piJ·ation. The diJierence of level produced in this way in the 
heart's position extends to about the breadth of an intercostal 
space. The alteratio11 effected by age is due to the same cause, 
for in young persons the diaphragm is much higher than in 
elderly people. 

All the other changes of position are active ancl dependent on 
the movements connected with the di.Jl'erent phases of the heart's 
action. Auricles ancl ventricles contract rhythmically (systole), 
and dilate (diastole), both auricles and both ventricles simultane-
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ously. The diastole follows immediately upon the systole. Tlw 
pe1fodical series of movements is as follows: Towards the end 
of the ventricular diastole comes the systole of the auricles, last
ing a very short time, and followed immediately by the systole 
of the ventricles; the ventricles then dilate, ancl a short pause 
follows, during which the whole organ rests, as both the ven
tricles ancl auricles are dilated-the auricles at the close, and the 
ventricles at the beginning of the diastole. Then follows again 
the contraction of the auricles, and the motion of the V8ntricles 
is repeated, in continuous regularity. Daring the normal fre. 
quency of the pulse, according to Marey's ancl Donders' investi
gations, the systole of the ventricles lasts !J- and the diastole ~ 
of the whole time. If we estimate the duration of one full series 
of the motions at H seconds, the systole of the auricles only lasts 
-(,". Marey, by means of his cardiograph, has given a very clear, 
graphic demonstration of both the auricular and ventricular sys
tole, in the following manner. 

a 6 

I 

Trncing11howl11gtherelation'!,nsregard11time,betweenthcsystoleof theauTiclellandventricl8!landthe 
c1mllllCim1>ulae(fromM11.rcy). 

o, Commencement of auricular systole. VV, Highest point of the curve representing the 
h,Commcnoementofvcntrlcular11ystole. 11ystoleofthcrightventrlclc. 
O,lllghcst.polntofthecurvercprcsentingthcauri- C,Highcstpointofthccurvereprcsentingtheapl· 

cular sy~tolc. cal puli;ation. 
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The heart, as we shall see, changes both its form anc1 position 
c1ming ach systole anc1 diastole. The anricles undergo least 
change of all; their contraction beginning at the mouths of the 
large veins, and moving peristaltically towards the ventricular 
boundaries. Their longer diameter shortens, and the auricular 
appendages are flattened out. The ventricles, on the cont1m-y, 
contract in both directions, in both length and breadth; their 
antero-posterior diameter alone is lengthened, and the trans
verse section of the base, which was before elliptical, is trans
formed into a circle dming the systolic increase in firmness. 
At the same time the ventricular cone, which before occupied 
an oblique position, now assumes a rnrtical one (Ludwig). 
A change of position occurs simultaneously with this change 
of form. "\Vith each systole, the heart, as a whole, moves down
wards, and rotates from left to right on its long axis. Although 
this rotation was known already to Harvey, it did not become an 
established fact until after the obserrntion made by Skoda and 
Bamberger, and particularly, in quite recent times, by "\Vilckens, 
on persons hadng ectopia cordis. In addition, Bamberger and 
Kiilliker noticed in their vivisections that the large vessels also 
straightened themselves out. Kornitzer was the first to show 
that this straightening out of the spirally twisted commence
ment of the aorta and pulmonary artery is a necessary mechan
ism, to which he attribt1tes, not only the downward movement 
of the heart, but also the spiral-like rotation which it performs. 

The phenomenon of the cardiac impulse (or, as Traube has 
called it, the "apical " impulse, comprehending under apical the 
whole of the lowermost portion of the heart) is explained by 
a combination of the changes of form and position just described. 
On the majority of healthy individuals may be observed a circnm
scribt•d bulging of the intercostal space below anc1 to the inner 
side of the nipple, between the fifth and sixth ribs (seldom be
tween the fourth and fifth), at most one inch broad, and which can 
be covered with the tips of two fingers. 

The explanation of this phenomenon has cal!Pd forth a series 
of opinions, of which most are of merely historical interest, anc1 do 
not need mrntion here. To this category belongs the tlieory pro
pounded by Kurschner, in accordance with which the heart per-
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forms lever-like movements. Ludwig"s theory rests upon a far 
more solid basis; this observer maintains that, during the systolic 
change in shape of the heart, its base becomes circulal', the apex 
stl'ives to assume a position at right angles to the centre of thb 
circular base, and in so doing it lifts itself farther away from the 
base. This lifting of the apex by the systolic hardening of the 
muscle of the heart is held by Ludwig to be the cause of the api· 
cal impul se. Although we must concede that this force mentioned 
by Ludwig contributes in a measure to the formation of the car
diac impulse, we are yet unable to harmonize his theory with 
many pathological conditions that come under observation-as, 
for example, with the absence of the apical impulse in certain 
valvula r defects, like stenosis of the mouth of the aorta. 

As a matter of fact, there are other and more important forces 
at work in producing this impulse, namely,first of all , the principle 
known in physics as the "recoil,'' and also the systolic change 
in position of the heart. Gutbrod was the first to apply the re
coil theol'y to the explanation of the apical impulse. According to 
his view, the impulse, which the inferior part of the cardiac wall 
receives from the blood that flows under a high pressure into the 
mouths of the artel'ies, gives rise to a movement of the apex in 
the opposite direction to that of the current of blood; the pro
cess being the same as that which takes place in a Segner's 
(turbine) water-wheel. Hiffelsheim's experiments on gutta-percha 
hearts demonstrated the fact that, as regards the recoil, elastic 
walls behave in the same manner as those which are not elastic, 
and that the in tensity of the recoil is directly dependent on the 
thickness of the wall, on the diameter of the opening through 
which the fluid escapes, and on the amount of the fluid. Bam
berger's objection, that the contractile force of the heart must 
exert against the recoil an active resist:ince of sufficient strength 
to overcome it, is thus shown to be groundless. A much more 
serious objection is that which Chauveau raised. 'fhis observer 
noticed that, in horses, the apical impulse was still perceptible 
after he had placed ligatures around the superior and inferior 
venro cavro; in other words, the impulse was still perceptible in 
hearts that contained, as he supposed, no bloocl-a fact which 
could not be made to harmonize with the recoil theory. :i.r. Jahn, 
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however, in repeating these experiments, found that the Jigatill'e 
of both venro cavro did not immediately cut ofI the supply of 
blood to the heart; on the contrary, the left ven
tricle continued for some little time to receive blood 
from the pulmonary veins and to drive it into the 
aorta. 

No physical objections stand in the way of the 
application of the law of recoil to the motions of 
the heart. There can be no doubt, however, that 
the other force mentioned, i. e., the change in the 
position of the heart, also contributes its influence, 
as Kornitzer first demonstrated. In regard to the 
motion of the heart downwards, and to its rotation 
about its long axis, as a result of the systolic 
straightening of the large vessels, it must be re
membered- as ·wuck ens very properly insists
that, in the closed thoracic cavity, where the ante
rior chest wall offers some resistance to the act o[ 
rotation, this combined motion can only take place 
in the following modified manner: while the upper 
part of the long axis undergoes displacement back
wards, the lower part approaches nearer to the wall 
of the chest. The apical portion will, therefore, be 
brought into an oblique posiLion pointing forwards, 
and at the same time, owing to the downward mo
tion of the heart, it will press downwards against 
the tissues filling the intercostal space. Hence all 
the different forces-the changes in form and posi
tion, and the recoil-mutually aid each other in 
producing the apical impulse. 

The graphic tracing (fig 2) of the cardiac impulse 
slrnws not only the short upward stroke belonging 
to the contraction of the auricles, bnt also a well
markecl elevation, which likewise belongs to tho 
beginning of the systole, and is producecl by till' 
closme of the auriculo-ventricnlar vah·cs. The vibra
tions thus producecl in the vah•es afford an explana
tion of the tremor-observed even in healthyinclivid-

VOL. YL-2 
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ual s, in whom o[ten the apical impulse cannot be distinguished
which is confined to the region between the third and sixth 
costal cartilages of the left side, and to which Traube has gh·en 
the name of "valvular impulse," to di stinguish it from the 
apical impulse. The mechanism of the closure of valves ex· 
plains, as \Vintrich and Traube were the first to show, the 
origin of the sounds of the heart. On putting the ear to the 
apex of the heart, we at once hear two sounds, one duller, 
longer, and less distinct, the other higher, shorter, and more 
sharply defined. An extremely short interval clivicles the duller, 
longer, so-called "first sound" from the higher ancl shorter 
"second sound." A longer interval ensues between the second 
sound, ancl the following first sound; this is "the pause." 
vVhilst the hea rt is in diastole, the pointed valYes hang clown 
loosely in the ventricles, in the form of a hollow cone. Owing 
to increasing pressure in the ventricles, to the elastic expansion 
of their walls, and especially to tli e contraction of the auricles, 
the points of the valves approach closer and closer to one 
another, till they finally touch. At the commencement of the 
systole the rnusculi papillares also contract. From each papil· 
lary muscle tenclinous cords proceed to the clifl'erent pairs of 
free borders (those facing each other) of the valves; ancl as the 
points of the valves, even before the systole, were so close as to 
touch one another, the tension, into which the tendons are 
thrown during the systole, by the contraction of the papillary 
muscles, brings them still closer together, till the contact is 
firm and perfect throughout. Ancl, further, these muscles not 
only prevent the valves slipping back into the auricles, but they 
act on them in such a manner that they (the valves) project 
conically into the ventricle, instead of merely lying horizontally 
over the opening. As soon as the chambers of th~ heart have 
emptied their contents into the large vess~ls, they slacken, and 
would allow the blood to flow back from the aorta and pulmo
nary artery, if it were not caught in the hollows of the semi
lunar valves. The sigmoid valves either lie very slack during 
the systole, or actun1ly touch the walls of the vessel. Bnt they 
are thrown into an increasing state of tension (with its maximum 
at the end of diastole) by the rising pressure of the columns of 
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blood on them, so tha t their margins come in to contac t, and in 
the shape of a three-rayecl star they cut off the connection be
tween the large Yessels and the ventricles. 

The changes in tension which both the anri cnlo-ventricular 
and the semi -lunar vah-es undergo in the transition from one 
phase of action to another (from diastole to systole, or the 
reverse). and the vibrations of the tense membranes thus induced, 
are the mos t important causes of the sounds of the heart ; that is 
to say, these sounds are mainly membranous. This is almost 
uni versally admitted in the case of the shorter, clearer, and more 
defined second sound. Not alone that it was heard during the 
diastole of the heart, bu t the position, too, where it was best 
heard, over the mouths or the huge vessels, rendered the connec
tion between it and the vibrations of the semi-lunar ''alves highl y 
probable. But Ronanet, in 1832, was the first who experiment
ally proved that by sndden tension of the semi-lunar rn lves a 
sound was produced, and that after the destruction of these 
valves the econd sound di sappears at the month of the aorta . 
Since then the vibrations produced in the semi-lunar valves by a 
transition from a state of minimum tension, during sys tole of the 
hea1t, to a maximum tension, brought about by the pressure of 
the blood column on them during d iastole, have been unani
mously accepted as the cause of the second sound. 

As might be expected, even against this explanation some 
raised their voices, and later Leared tried to derive the souncl 
from the blood itself. Ta lma, too, has quite lately endeavored 
to establish Leared· s idea on an experimental basis; but neither 
Leared nor he have adduced sufficient proofs. The weak poin t 
in Talma' s arg uments appears to me to lie in his identifying the 
terms "short murmur " (knrzes Geransch) and " sound " (Ton), 
although in practice we can clearly disting uish a murmur along 
with tbe sound, and the di stinction can by no means be made to 
rest on the du ratio11 of the perception, as Talma presupposes. 
A murmur, however short, is still a murmur. 

As regards the first sound, no one any longer doubts tha t it 
is synchronous with the systole of the ventricles. Bu t as to 
how it is procln ed, views are very much a t variance. R ouanet, 
Bouillaucl, Skoda, and Traube refer it to the vibration of the 
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aurict1lo-ventricular valves; but doubt has been thrown anew on 
this view, already combated by Stokes ancl others. In Ludwig's 
ancl Dogiel' s experiments made on clogs, the !irst sotrncl was still 
heard after every means had been taken to render the tension of 
the valves impossible-after all the arterial ancl venous trunks 
had been ligaturccl and almost all the blood expelled from the 
left side or the heart. This brought Ludwig once more to side 
with Stokes, who explained the first sound as a result of muscn
lar contraction, as a muscular sound. It is beyond all ques
tion that a muscular contraction can proc1t1ce an acoustical sen
sation exactly similar to the sensory perception of the first heart 
sound. In a case of one-sided tetanus of the stemo-cleido-mastoid 
of long duration, I have had opportunity to listen to this mus
cular sonncl, and, by comparing it with the first sound of the 
heart, have condnced myself ancl others of the similarity of the 
sensory perception. Still, the supposition that the first sound is 
membranous is well-groundecl, and conditions enough have 
already been given for the proclnction of sound-giving vibrations 
on the aul'iculo-ventricular valves, in the transition from the lo'v 
tension at the end of a diastole to the maximum tension during 
the ventricular systole. A whole series of pathological facts, 
collected and pointed ant in this connection by Traube ancl Bam
berger (the explanation of which, however, would compel ns to 
anticipate the section on pathology), are explicable exactly by 
assnming the first sound to be membranous. There appears to be 
so little connection between disease of the cardiac muscle ancl the 
intensity of the first sound in the different cases, that from a 
clinical point of view it is impossible to regard this as a mere 
muscular sound. In regard to the genesis of this first sound, 
we may surely consider the contraction of the wall of the ven
tricle as auxiliary, and in tlrn &-ime category may be placed 
the vibrations of the tendinous cords, but we should not regard 
it as a purn muscular sound. The explanation of the longer 
duration of the first sound, in contradistinction to the second 
sound, may, perhaps, be found in this prolonged vibration of 
the papillary tendons, while, on the other hand, the semi-lunar 
valves are thrown into vibration only at the moment of their 
clo:mre, ancl are immediately restored to equilibrium by the 
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]JrPssure or the blood . \Ve cannot consider Talma' s a ttempt 
to explain the Iii-st sound as a blood murmm as more for
tunate tha n his similar interpretation of the second sound. 
In the large vessels near the heart, too, we still hear two 
sounds, the seconcl of which has its orig in at the mouths of 
the arteries, aml is transmitted along them. But the first 
sound is by no means to be considered as the transmitted first 
souncl of the heart, as it is still to be heard after the fil"st 
heart souncl has become inaudible or has been replaced by a 
murmur. The first vascular sound is also mr mbranous, and is 
produced by the vibrations excited in the walls of the vessels 
by the sudden increase of tension due to the sy stole o[ the 
ventricles. Although Talma's interpretation of this first vas
cular sound as a blood murmm has here much more appearance 
of p rnbability, still I cannot yet regard i t as proved. I t is better 
in the mean t ime to hold to the view that we can di stinguish six 
different sounds, according to the manner of their origin-two 
which owe theit· r xistence chiefly to the vibrations of the a uricnlo
ventricular valves, two to the vibrations of the semi-lunar, and 
two to the vibrations of the walls of the large vessels. 

Methods of Examination. 

The methoc1s which we adopt to ascertain the symptoms of 
the normal condition of the heart, or the variations therefrom in 
case of disease, consist in inspection, p alpation, percussion, and 
auscultation. The following are the results given by the sev
eral methods for the norm al condition: 

I nspection of the left thoracical region sh ows no difference 
between it and the righ t 8ide, either in regard to the arch
ing of the wall or the thi ckness of the layers of skin and 
muscle. Bu t in the majori ty of healthy people we perceive a 
rhythmically occurring protrusion of the fifth, seldom of the 
fourth, in tercostal space, exac tly between the mammill ary and 
parasternal lines, in ternal to and below the nipple, with a 
maximum bread th of one inch, and two finger -tips dePp. This 
phenomenon, the visible impulse of the heart, may be absent 
even in quite healthy people, if the soft parts overly ing it 
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are too thick, or if the lung be abnormally spread over the 
heart; finally , if the apex beat behind a rib. The time of life, 
too, exerts quite normally a great influence on the position of 
the impulse, due to the situation of the diaphragm-in young 
children rendering it perceptible higher up, but still within the 
mammary line, though not unfrequently external to the nipple 
(in one case I saw it 3 cm. outside), while in old people it is to be 
seen lower down. The posture of the person to be examined 
also alters the position of the impulse in hearts which are other
wise quite normal. As the heart is movable to either side, when 
the body lies on the left side, we see the impulse move towards 
the lef t, and towards the right if the body lie on the right. 
The motion towards the right is more res tricted, but still quite 
discernible. \\' hen its action is excited we see the movement of 
the heart in several intercostal spaces, and often, especially in 
lean individuals, a movement trarnrsing the whole region from 
above and the right, towards below and to the left. The place 
the wave has just passed sinks for an instant, while the next 
part rises. Along the left border of the s temum we can observe 
that the third, fourth, and more rarely the fifth, intercostal 
spaces sink synchronously with the cardiac impulse, though this 
be quite in its normal position. The explanation Friedreich 
oifers, that the parts of the heart which lie along the sternum 
assume a smaller volume than the res t, is founded ou an arbi
trary assumption, and is even more unsatisfactory than Bam
berger' s theory , according to which the intercostal spaces, over 
which the heart has just passed from above downwards with 
greater rapidity, yield to the atmospheric pressure, and conse
quently fall in. 

In palpation, the finger is laid over the region of the heart, 
and experiences a slight elevation. It is impossible to describe 
the normal degree of resistance, a ma tter which can alone be 
learned by practice. One must not forget, however, that the force 
of the impulse varies according to the degree in which the Jung 
covers the apex of the heart, according as the pa tient breathes 
lightly or heavily, according as he is calm or excited, so tha t every 
variation from the normal is not to be regarded immediately as 
pathological. Palpation is not only of use in estimating the 
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resistance or the impulse, but sen•es also as a means of confirm
ing as pulsatory the movements on the anterior surface of the 
thorax and in the neck, which give the eye an impression of pul
sation, and of thus distinguishing apparent from real pnlsations. 
The palpation of the pulse will be specially treated along with 
the consideration of phenomena dependent on the vessels. 

By means of percussion we can mark out the boundaries of 
the anterior portion of the heart, which lies against the thorax 
wall-either the part uncovered by the lungs, or the whole. 
The former of these gives a perfectly dead, the latter only a 
dulled percussion sound. Thus we can distinguish over the heart 
a region of absolute dulness and one of relative dulness ("Herz
mattheit," and "Ilerzdiimpfung"), or, to use the English termi
nology, superficial and deep-seated dnlness. 

The best mode of percussing is "·ith the fingers, which can 
be adapted to each intercostal space, and at the same time they 
can estimate the resistance of the part percussed, thus combining 
palpation and percussion. If a plessimeter be used, the best form 
is a Yulcanized india·rubber one (that of Seitz), the narrow part 
of which wiU fit into an intercostal space. The individual under 
examination must lie on his back, or sit upright. On account 
of the above-mentionecl displacement caused by lying on the 
side, this posture must be avoided. The percussion must be 
light or hea1-y, according as we wish to hear the superficial or 
the deep-seated dnlness. "'here the Jung covers the heart 
strong percussion is necessary to render the dnlness of the un
derlying parts audible; while by light percussion, where the 
heart is uncovered, we avoid disturbing the equilibrium of the 
adjacent pneumatic parts. Although the estimation of thi8 rela
tive dulness undoubtedly possesses great rnlue, yet it cannot be 
concealed that the absolutely accurate cletermination of the 
boundaries, superiorly and to the right side, is an impossibility, 
and that the manifolcl transitions from one degree of dnlness 
into another can only be recognized by the most practised ear, 
and that consequently by this method, using all possible precau
tions and care, we can only attain to an approximate estimate of 
the size of the heart. Hence determination of the extent of abso
lute dulness is sufficient for all practical purposes, since, moreover, 
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all alterations in the extent of the whole heart are attended with 
proportionate alterations in the extent of the parts uncovered by 
the lungs. Thus one shoulcl always endeavor to obtain the boun
daries of the region of relative dulness of the heart; but when it is 
a matter of hasty general diagnosis, it is better to begin at once 
"·ith the extent of the absolute dulness, and rest content with 
this. The best method of finding this latter, is to begin by 
noting where the apical impulse is visible or palpable. By 
this means we get the left infel'ior boundary. Next we find the 
upper limit by percussing down along the left margin of the 
sternum. Starting from the left mammillary line, we can then 
determine exactly the breadth of the dulness, and draw the left 
boundary line. Over the sternum itseJC, we get no absolutely 
dull sound, though the heart lies directly under its lower end. 
Since the left lobe of the liver is only separated from the slrnrp 
:inferior borclrr of the heart by the cliavhragm, we cannot directly 
estimate the full extent of the inferior boundary of the area of 
absolute cardiac dulness. But still we ascertain a part of its cir
cumference, or, as the case may be, of its encl, by means of the tym
panitic sound of the stomach, where it is sharply cliviclecl from the 
loud Jung sound, on the left side; and from the right, by prolong
ing the line which divides this loud lung sound from the absolute 
dulness of the liver. If the resulting outline figure of the area 
of absolute cardiac clulness be projected on the breast, we obtain 
a triangle in most cases; less frequently, an irregular quaclrilat· 
era!, when the anterior border of the left lung has more than 
one cmTe, thus making the boundary line appetir as if bPnt at an 
angle. This triangle is so placed that its apex coincides with 
the junction of the fourth left rib and sternum, its right side 
runs parallel to the left border of the sternum as far as the sixth 
i·ib, and its basis corresponds to the upper border of the sixth 
rib, while its left border runs either in an outwardly convex 
curve, cutting the fifth rib, or almost in a straight line clown to 
the point of the impulse, forming, as it were, the hypothenuse of 
an almost right-anglecl triangle. The height of the triangle is 
from 5 to 7 cm., and its greatest breadth from 6 to 8 cm. 

The area of relative cardiac clulness sometimes ben-ins as hi"h 
up as the second intercostal space, especially in chilcll1oocl, wh~n 
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we ran see and feel the heart' s impulse between the fourth and 
fifth ribs; it is always present in the third in tercostal space, and 
measures from 2. 5 to 6.5 cm. in breadth, for it extends as far as 
the middle line of the stem nm. In the fif th space, on the right side, 
the clull percussion sound can be plainly heard over the in feri or 
part of the stemnm, which borders on the xiphoicl process, and 
about two centimetres beyond the right stemal margin. The 
total bread th of the dulness at this level is from 8 to 13 cm. 
Kobel t has shown that the area of cardiac dulness is dependent 
on the age of the indi vidual and the circumference of the thorax, 
bu t not on the total leng th of the body. 

Ir we compare the boundaries of the area of absolute cardi ac 
dulness with those of the area of relative dulness, we shall tind 
that a g irdle of dulness, weaker above and to the right, more in
tense to the left, spreads itself around the triangle of superfi cial 
dulness. This is so distributed, that if we project it on the tho
mx, a cone is produced with its blunt apex generally in the 
third in tercostal space, near the left margin of the sternum, its 
right boundary generally keeping close to the right sternal mar
gin in the fourth space, and in the fifth passing slightly beyonil 
it; its limit to the left generally remains inside the mammillary 
line, while a line which unites the superior limits of the lil'er with 
the point of the heart's impulse forms its ba se. 

In auscultation, which is best executed wi th the s tethoscope, 
we hear two sounds, as already explained. It only remains to 
point out where the souncls of the different ostia are to be best 
heard . From the detailed account of their relative positions, 
whi"h we have given in a former paragraph, it is clear that they 
li e wi thin a narrowly bounded space, alongside, sometimes even 
bel1ind, one another ; ancl moreover that they are all of them 
more or l~ss covered by the lungs, and so it is only possible to 
ausculta te the sounds of the pulmonary artery and tricuspid 
yal\•e directly above where they originate, and even then but 
approximately . Thus, too, we ausculta te the sounds produced 
by the mitral , not a t the point corresponcling to thi s valve, bu t in 
the region of the apex ; that of the tricuspid on the right border 
of, and over, the sternu rn at the level of the Ii fth rib ; the sounds of 
the aorta are to be sought by following the course of the ascending 
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branch, on the right margin of the sternum, between the second 
and third ribs, and not where they are produced by its semi-lunar 
vah-es behind those of the pulmonary artery; the sounds of the 
pulmonary artery are best heard in the second left intercostal 
space close to the border of the sternum. In the majority of 
healthy people the sounds of the auriculo-ventricular valves 
beat in the trochaic rhythm, with the accent on the first(-~), 
while the sounds of the semi-lunar valves of the large vessels 
follow the iambic metre, with the accent on the second ( ~-). 
But it is not necessarily a sign of disease to hear the pointed 
valves beating in iambic measure. 

Physical Symptoms of the Diseases of the Heart. 

The same methods which enlighten us on the normal con
ditions of the heart also afford us the symptoms of its patho
logical bearing. 

First: Inspection makes us aware of the abnormalities of 
the anterior walls of the thorax. If the volume of the heart is 
increased to a considerable degree, or the pericardium extensively 
swelled by an abundant exudation into its cavity, we may 
notice a 1irotrusion of the region of the left breast, which lies 
over the heart, i. e., the part between the left margin of the 
sternum and the left nipple, from the thircl rib clown to the 
seventh; this occurs most frequently in youth while the chest is 
still flexible. The abnormal protrusion can extend in exceptional 
cases, particularly in large pericardia! exudations, as far as the 
sternum, and beyond to the right side, thus compelling the 
retreating left lung to withdraw completely to the upper part of 
the thorax. This protrusion (voussure of French authors) is 
not to be confounded with asymmetry of the thorax arising 
from other causes, and especially with the protrusion of the left 
side clue to curvature of the spine, more particularly the fonu of 
sk oliosis, whore the middle dorsal vertebrre are convexly curved 
to the left. It is only in cases of extraordinarily large pericar
dia! exudations that we find the intercostal spaces themselves 
projecting convexly forward. 

Inspection affords us other important symptoms in regard to 
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the changPs in the apical impulse. This can either be completely 
wanting, or can occur at an abnormal point, or exhibit itself 
orer a greater surf ace. 'Ye have already learned to accoun t for 
its absence under normal circumstances; for example, owing to 
an extraordinarily thick coat of soft parts on the wall of the 
thorax, very narrow intercostal spaces, or abnormal condition 
of the incisura cardiaca of the left lung, especially enlargement 
of the lingula. Amongst the pathological causes we may reckon : 
a, emphysema of the left lung ; b, abLrndant secretion of an 
elastic or oily fh1id in the pericardillln ; c, adhesion of the heart 
to the Stll'l'OLtnding pericat·dium ; d, certain valvular defec ts, 
such as stenosis of the ostium aortre and stenosis of the ostium 
venosum sinistrnm, if they are well m<trked. 

The cardiac impulse is seen ill other than normal cond itions 
(always, of course, prov ided that the ind ividual to be exam ined 
is made to lie on his back, since, as before stated, if he lies on 
one side, the im pulse fall s to that side)-

1. To tlte left qf tlte mamrnillary line, ex tending an unusual 
distance in that d irection, e,·en as far as the a ll teri or ax illary 
line. The necessary cond itions for producing this are: either, a, 
ltorizontal position qf tlte lteart, due to abnormal elevation 
o( the diaphragm, wi thout regard to the causes that may have 
produced thi s eleva tion ; or, b, abnonnal increase 'in size ancl 
bulk of the rnuscle of the lteart from vall'ltla r defects; or, c, dis
placement to tlte lefl, whether i t be O\\'i ng to abnormal pressure 
on the mediastinum through a collection of elastic or oily fluid, 
or a tumor in the right pleura, or a vacuum caused by the slirink
ing of the left lung. Righ t-sided pleural exudations generall y 
cause a dislocation of the liver rather than of the heart. 

2. Outside tlte rnarnrnillary line to tlte rigltt. The impulse of 
the heart may be seen on tlte riglttborder ef lite sternurn between 
tlte tltird and fiftlt r ibs, corresponding in this case, however, to 
a section of the base o( the hear t, not to the apex. This is 
brought about by dislocation of the hear t p roduced through an 
acc umula tion of elast ic or oily tluid in the lef t pleura. The 
pulsation we see on the right side is rarely to be attri buted to 
the apex, for the heart in i ts di sloca tions does not alter i ts par
allel:;. I t is only in congenital transposition of the viscera that 
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the entire heart, including the apex , may be seen occupying the 
right half of the chest; this, howm·er, is an occurrence of great 
rarity. In a case of contraction of the right lung and vicarious 
enlargement of the left, I found af ter death the heart displaced 
to the right, bu t in an almost vertical position, with the apex 
looking s traigh t down, below the sternum. The pulsation of the 
part which lay furthest to the right was to be seen close to the 
right border of the sternum between the fourth and fifth ribs. 

3. The impulse of the heart is seen lower down, between the 
sixth and seventh, or seventh and eigh th i·ibs. This deep situated 
impulse is at the same time usually locatecl to the left of the 
mammillary line, and happens in cases of decided increase in 
s ize of the left heart, due to valvular disease-for example, dis
ease o( the aortic valves. F requently we merely find a deep· 
situated impul se, bu t not outside the mammillary line. This is 
especially the case in those enlargements of the heart which 
orig ina te in an abnormal resistance in the peripheral circulation, 
such as a trophy of the kidney s and sclerosis of the aortic system. 

4. The impulse of the heart may be found liigller up, be
t ween the fo urth and fifth ribs, or even between the third and 
fourth ribs, especially in child ren. This form, too, usually oc· 
curs outside the mammillary line. The cause is the abnormal 
elevation of the d iaphrag m, which in one series of cases is 
1mshed up by ascites, meteorismus, upward di slocation of the 
left lobe of the liver, or tumors ; in others it is drawn up by 
contraction of the lefL lung, or, finally, it may assume a higher 
position, owing to strongly developed kyphosis,or kyphoscoliosis. 
The kyphosis must have attained to very large dimen sions in 
order to be considered the cause of this displacement ; for the 
great majori ty of kyphotic cases do not affect the position of the 
impulse at all. Pregnancy, too, although a t thi s period the dia
phragm is raised, still seldom elevates the hear t' s impulse. I 
cannot concur with "r alshe' s opinion that pericarclitis ever causes 
upward displacement. 

5. The majority of cases of di splacement of the cardiac im· 
]Jul sc is accompanied by an alteration in the size of the smface 
over which it extends. When hypertrophy is the cause of 
downward displacement, or when the heart, even without under-
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going hypertrophy, comes in direct contact with a larger snrface 
of the thorax wall, the impulse is visible in several intercostal 
spaces, and increases considerably in \"Olume-in a word, it be
comes dilluse. The intensity of the diffuse vibration is directly 
proportional to the amount of hypertrophy. Dilatation aml 
hypertrophy of the right ventricle can displace the pulsation far 
to the right; in one case, which came under my notice, it lay 
8 cm. beyond the right margin of the sternum. 

Instead of the protrusion, which is the normal result or the 
impulse of the heart, a retraction can sometimes be perceivecl 
synchronously with each systole, and in some cases extending to 
the inferior portion of tlie sternum and the ribs attached to it. 
Only such retmctious as are confined to the point of apical im
pulse (and not till this point has been defined by percussion), 
whether they extend to the stem um or not, arc of any diagnostical 
.-alue; while retractions of intercostal spaces (which the begin
ner must not confound with those due to respirntion) in the 
vicinity of the impulse, whether this be present in its normal 
position or absent, have no significance, ancl belong to the large 
class of normal phenomena. If, for instat1ce, the apex beat be
hind a rib, we very frequently see a contraction of the next up
per space. Skoda was the first to point out that simultaneous 
adhesions betwee11 the two folds of pericard ium, and between the 
pericardia! and costal pleurro, are the causes of this phenomenon. 
However, it is easy to convince one's self, that obliteration of the 
pericardium can occur without any appearance of this systolic 
contraction ; and, on the other hand, Traube has demonstrated 
that a single cord of connective tissue between the heart and 
pericardium is alone sufficient to produce this symptom. Again, 
I myself have found a stringy adhesion between the anterior 
parts of the dsceral and parietal pericardia on making the post
mort<'m examination, where dnring life there was no trace of a 
systolic retraction. From this mauy-sidecl evidence we may con
clude that it would be a great mistake to assume a11 extcndPd 
obliteration of the pericardium on the ground of a systolic 
rntraction which was confined to the region of the apical impulse. 
Thi~ diagnosis can only be established with certainty when a 
systolic retraction of the lower portion of tlw sternum, along 
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with the left inferior costal cartilages, ancl a diastolic recoil of 
these parts take place. Friedreich first pointed out the con
ditions of this sum of symptoms, and })roperly assigned, as the 
main cause, the firm adhesion of the inferior surface of the heart 
with the diaphragm, accompanied by strong action of the heart; 
for the diaphragm is drawn up by the systolic shortening of the 
heart, and consequently it draws inwards those parts of the 
thorax which correspond with its own insertions. 

Besides the abnormal variations alreacly described, we may 
meet pulsations which are quite unconnected with the apex, and 
originate in the right side of the heart, or proceed from the large 
Yessels. '.Vhen, for instance, the diaphragm is unnaturally 
sunken, a pulgation is usually visible on the border of the left 
arch or the ribs, exactly isochronous with the apical impulse. 
It moves downwards and inwards during a deep inspiration, but 
never crosses to the right of the middle line. This pulsation is des
ignated in gPneral terms'' epigastric,'' and indeed a narrow strip 
of the epigastric space does pulsate. But still, to avoid confusion 
with another form, which occurs uniformly right in the middle of 
the epigastrit1m, it is better to designate the first-mentioned as 
"parepigastric." This proceeds from the right ventricle, which, 
when the diaphragm sinks, assumes a more horizontal position, 
and projects its sharp border into the groove between the ante
rior thorax wall and the diaphragm. The fact that in auscul
tation we hear both cardiac sounds over the pulsating part with 
the same intensity as over the rest of the heart, and that pal
pation proves this and the apical impulse to be isochronous, 
renders the origin from the heart a certainty ; in addition, 
we can in some cases even feel the very muscular hardening. 
The presence of this pulsation proves nothing but the sunken 
position of the diaphragm. 'Vliere the lungs are large, it may 
occm (in Holland, for instance, where the lungs are mostly very 
large, it is of almost universal occnrrence) without the presence 
of the slightest change in the heart, especially in the volume of 
this organ. Hypertrophy of the right side of the heart, how
ever, can increase the sunken condition of the diaphragm, by 
increasing the weight, and in this light the above-mentioned pul-
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sation may in many cases be regarded as a symptom of right
sided hypertrophy of the heart. 

The s tri ctly epigastric pulsation has an altogether different 
sig nification. It is the result either of increased innervation of 
the abdominal aorta or cmliac artery, or else of the improYecl con
du ction of the normal pulsations of these vessels. This latter 
is caused by an increased firmness of the overly ing solid parts, 
whether it be due to a hypertrophied liver, or to the presence 
of some abnormal tumor springing from the stomach, the retro
peritoneum, or any other structure in the epigastrium. Over 
this pul sation we can only auscultate one sound. 

'I\' hen the liver itself "pulsates" (as in the case of a regurgi
tation into the hepatic veins, due to tricuspid insuffi ciency), 
and does not merely conduct the pulsations of the underly ing 
vessels, then the phenome110n is not confinecl to the epigast1-ium ; 
on the contrary it is generally observable over the whole extent 
of the liver, more especially to the right of the midclle line. 

Other pulsations connected with the diagnosis of heart dis
eases can be perceived on the large trunks of the aorta and pul
monary artery, also on the jugular and other cervical vessels. 
In exceedingly rare cases, and when the subjects are very ema
ciated, pulsation may be observed in the second intercosta l 
space, close to the right border of the sternum. This can occur 
under otherwise perfec tly normal conditions; it is isochronous 
with the heart's impulse, and originates in the ao1· ta ascendens. 
Another visible and palpable pulsation, generally extending over 
the two first in tercos tal spaces and likewise close to the right 
border of the sternum, is due to a dilatation of the aorta ascen
dens. This dila ta tion is either connected with an insufficiency of 
the aor tic valves, or occurs as an independent disease of this 
vessel. 

Of more frequent occurrence is a cirnumscribed pul s:ition aris
ing Irom the pulmonary a rtery, and exhibiting itself one or two 
centimetres from the left border of the sternum, and also, like the 
others, in the second intercostal space. F rom palpation we 
learn tlULt the strok e occurs in synchronism with the diastole of 
the heart. If this pulsation corresponds to the normal position 
of tho :pnlmonary artery , i t must be accoun ted for either by an 
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abnormally thin thorax, or by a layer of solid parts, such as pul
monary tissue or tumors, which serve to transmi t the impulse 
better. If the pulsation is further removed from the border, 
say three or fotll' centimetres (the distance varies as the heart has 
been more or less di splaced to the left), i t must be regarded as a 
pathognomonic symptom of contraction of the left lung. 

\Ye often observe pulsations of the jngulnm when the heart's 
action is merely excited, but not otherwise altered ; and these 
are especially frequent when the aortic arch lies hig h up. There 
is no special signification attached to this, unless i t occm·s when 
the individual under examination is perfectly at res t, anil unless 
we can feel it. Under these conditions it points either to an 
anatomical anomaly (as such I have seen it twice, in the form of 
a longer and more tortuous arterfa innommata than usual), or, as 
is more usual, i t points to dilatation of the aortic arch, which 
occurs either in connection with insufficiency of the valves 
of the aorta, or occurs primarily as an aneurism. Constant 
pul sations in the large cervical arteries, the carotids, is only 
Yi sible when the action of the heart is considerably increased; 
while neither the large internal and extem al jugular veins, nor 
the small subcutanea colli or thyroidea, etc., are ever visible 
except when they shine through a very soft skin, as we meet 
it in some women and children. Cons~quently we can diag
nosticate anomalies in the movements of the con tents of the cer
vical veins (especially of the intemal jug ular, which usually 
runs cl own along the posterior border of the sterno·mastoid), 
if we see them projecting prominently in an over-filled con
dition. These anomalies consist in obstructions to the flow 
of blood towards the right side of the heart, which may be 
caused by general mechanical difficulties, such as diminish~cl 
driving power of the heart, diminu tion of the elasticity of the 
lungs, and other forces which would tend to rai se the pressure 
on the intratboracic venous trunks ; it can also happen that the 
obstructions are of a more local nature, such as mediastinal tu
mors, which directly prevent the veins from emptying them
selves. A closer examination is then necessary to establish the 
special hindrance. W'hile an abnormal dil a tation is onl y a general 
sign of existing disease, which may arise from tire most widely 
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dilferent causes; on the contrary, a movement in the cer· 
vical veins, perceptible both to sight and touch-in a word, a 
pulsatory movement-has a much more specific signification. 
This pulsatory character is of the most decisive impo1-tance, and 
the first precaution we must take is to see if the motion does 
not consist of a mere swelling which occurs with every increase 
of the intra-thoracical pressure (i.e., during expiration)-we 
must, in fact, make certain that it is not connected with respira
tion. To exclude rnspiratory influence alone, is, however, not 
enough, since movements, which are synchrnnous with the heart's 
movements, may be visible in the veins of the neck, without 
being thereby real pulsations. Every sharp systole of the 
auricle can by its retreating waves set the contents of the over
filled veins in vibration, and produce undulations in them. And, 
on the other hand, for a certain diagnosis it is not sufficient to 
establish merely a pulsating character in general, since a vein, 
especially the internal jugular, owing to its close relations 
with the carotid, can exhibit a pulsation which has only been 
transmitted to it from the artery. Consequently, to estab
lish the venous pulsation as such, and as originally and directly 
produced by the heart, we must shut out all the possibilities 
of error mentioned. To effect this, it is only necessary to com
press the vein, and thus temporarily cut off the peripheral sup
ply. If the cause of the pulsation be a central one, and if 
it be not a mere vibration of the over-filled vein, the part 
beyond the compression ought to continue pulsating, since 
this peripheral compression has no influence on the auricle 
and right ventricle. If it was merely undulation, the motion 
would now cease ; if it lay in the pulsations of the adjacent 
artery, it will be visible above the compression, where the 
vein is still full, and will cease to appear below, where the vein 
is empty. It is clear that compression of the carotid would be 
alone sufficient to decide this point; but it is not always easy 
to remove the full vein from the ai·tery. This phenomenon of 
pulsations, which is to be seen both in the large and small cer
vical and facial veins, was known already to Allan Burns. The 
investigations of Geigel, von Bamberger and Friedreich, after a 
lively discussion of the subject, have set it now beyond all ques-

VOL. VI.-3 
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tion. Th6 first condition necessary for the production of a blood
wave running from the heart to the jugular veins, is inability of 
the venous valves to close. These valves normally hinder re
gurgitation, and where this insufficiency does not exist, no 
venous pulse is visible. The closure of these valves, and of the 
circular muscles of the right auricle, is the cause which prevents 
us from seeing and feeling retreating waves at every auricular 
systole. 'Vhile this barrier remains intact, no i·etreating wave, 
in whatever way it may be produced, can pass out beyond the 
sinus venosus. Thus the venous pulse can be produced thrnugh 
insufficiency of the jugular valves alone, however this latter may 
have come about, whether through anatomical or functional 
changes; and the direct diagnostic conclusion we are compelled 
to draw is necessarily insufficiency of the venous valves. But it 
is self-evident that the venous pulse produced by this defect will 
be more distinct and intense the larger the retreating wave is, 
and the greater the force with which it is driven into the veins. 
These conditions are most completely fulfilled by a defect in the 
closure of the tricuspid valve, when, with every systole, a portion 
of the blood, instead of being directed from the heart into the 
pulmonary artery, is driven by the force of the ventricle into the 
right auricle, the venre cava and innominata, and past these out 
into the cervical veins. But even against the force of the regur
gitation, which accompanies tricuspid insufficiency, the venous 
valves can remain a long time closed. So in some cases this 
defect of the tricuspid can occur without causing a cervical 
venous pulsation, and, on the other hand, a most pronounced 
venous pulse can occur without defect of the tricuspid. This 
latter may be the result of frequent stagnation of the circulation, 
due to long fits of coughing (as in broncl1ial catarrh), affecting 
the closing power of the valves ; or it may be an unclosed Iora
meu ovale, accompanied by insufficiency of the mitral valve, as 
in Reisch's celebrated case: and thus with every systole a large 
quantity of blood is driven through the left auricle into the ri"ht 
auricle. I have observed a perfectly analogous case, and the 
specimen is still in my possession. 

Whenever the venous pulse is fully developed, it can not only 
be seen but also felt; and if the finger be placed on it we feel a 
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rhythmically repeated stroke. When the phenomenon is only 
slightly expressed, the pulsation can be seen, but can no longer 
be felt. Geigel has proved that increased pressure on the vena 
rava inferior is capable of making the cervical veins pulsate. 
The venous pulse may be a transitory phenomenon and disap
pear (especially towards the end of Jiie), though all the condi
tions for its existence are still present, though e\'en a simultane
ous insufficiency of the tricuspid and Yenous valves is present. 
This is rendered comprehensible by the fact that the quantity of 
blood and the rate of circulation both decrease with age, thus 
impairing the driving power immensely. Cases in which pulsa
tions have been felt to the right of the linea alba in the vena 
cava inferior are of the. rarest occurrence, while a well-devel
oped case of cervical pulsation is almost always accompanied 
by a similar one in the liver, perceptible both by sight and 
touch. 

Bamberger's and Friedreich's sphygmographic investiga
tions were the first to establish the distinguishing characteristics 
of the venous and arterial pulse waves. 

I {\ ( \_ _ _,,r ._/'\____/" \__./". __ J_\ _ _,r\._/\ 
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AlUDICITil.OTOUS 1'11LSP. r.fTtttntTEn~AL JUGULAR VF.I:<!" (ArrEn Fm•nne.1c11). 

Close inspection of the sphygmographic curve shows that it 
is anadichrotous. The first and shorter rise in the ascending 
limb is the result of the contraction of the auricles, and is conse
quently presystolic; while the second, longer one, corresponds 
to the systole of the right ventricle. Friedreich has noticed 
dichrotism as well in the descending limb, and thinks that here 
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the slight rise at the end should be referred to waves reflected 
from the inner surface of the right ventricle itself. The pres
ence of a marked degree of anadichrotism or catadichrotism, or 
the presence simply of marked dichrotism depends upon the 
energy of the contractions of the auricle and right ventricle, 
on the one hand, and, on the other, upon the degree of tension 
in the walls of the veins, or, in other words, on the extent to 
which they yield. 

It should be here rnmarked, that the sphygmographic tra
cing taken from the pulsation of the liver does not always 
appear in the same form. Its ascending limb is indeed generally 
dichrotous, while we can only now and then perceive a slight 
dichrotism on the descending limb. 

A pulsation which is limited to the lowermost portion of the 
jugular vein, the so-called pulsation of the bulb, must, as 
regards its significance, be cardully distinguished from one 
which is visible more or less along the whole extent of the vein. 
This kind of pulsation occurs when the valves of the jugular 
vein, instead of occupying their usual position at the end of the 
vein, are inserted high up, and when at the same time there is 
insufficiency of the tricuspid valve. vVe cannot here attribute 
the pulsation to any failure of these valves to close properly, for 
they may even close with such distinctness as to produce a dis
tinct tone upon the ear of the listener-a tone to which Bamber
ger has given the name of "sound of the jugular valves." 

The last phenomenon we have to mention in regard to the 
cervical vessels, is one to which especial attention has been 
drawn by Friedreich-this is, that when the pericardium has 
been obliterated, a sudden collapse is perceptible in the hitherto 
full veins, occurring simultaneously with the diastole of the 
heart. W"hen the adherent diaphragm rises with the shortening 
of the heart dming systole, it draws the 1·ibs and sternum 
inwards, but in the diastole these suddenly regain their position 
through their own elasticity, and thus at the same time as that 
in which this movement (which we can both see and feel) takes 
place, the veins instantly empty their contents. '\Vhen, along 
with the adhesion of the pericarilinm, we find an extensive medias
tinitis, which drags upon or compresses the large venre inn01ni-
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natro during inspiration, the usual conditions are reversed-the 
cervical veins, and especially the sinus venosus of the internal 
jugular, now exhibiting swelling, instead of during expira
tion. (Kussmaul.) 

Palpation in many ways controls ocular impressions, and is 
consequently used at the same time as inspection. It frequently 
happens that, by means of the touch, we can find the cardiac 
impulse in cases where inspection has failed to discover it. In 
the majority of emphysematous cases the covering of the 
lung renders the impulse imperceptible to the eye, while, by 
laying our fingers over it, we feel it at once. On the other 
hand, when an exudation of oily or elastic tluids in the pericar
dium is the object which prevents our seeing the movement of 
the heart, it is here equally imperceptible to the touch. Palpa
tion of the impulse of the heart makes us acquainted especially 
with its variations in intensity. There is indeed no universally 
applicable standard for this intensity, but with our fingers we 
can very well notice any abnormal resistance at the apex, such 
as that which accompanies hypertrophy of the left ventricle. 
For those cases, in which the strength of the impulse is so in
creased that the whole anterior thorax shakes with it, and the 
head of the auscultator is raised with every systole. and falls back 
with every diastole, here palpation is not necessary; but just in 
those cases of secondary hypertrophy of the left ventricle arising 
from abnormal resistance in the periphery (such as contraction 
of the kidneys or sclerosis of the aorta), where no special changes 
are discernible in the position or extent of the heart's impulse, 
increased resistance is of the greatest diagnostic value. At the 
same time we must not overlook the conditions which conld entail 
an increased resistance, without any alteration in the heart 
itself, as for instance, better transmission of the stroke by solid 
substances whether in the cavity or in the walls of the thorax. 
This indeed obtains for all pulsatory movements in the thorax, 
which palpation confirms as such, especially for the pulrn· 
tions of the aorta ascenclens and pulmonalis already mentioned. 
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in the paragraph on inspection. In the case of the pulmonalis 
especially, palpation supplements the inspection, since, besides 
the motion visible in svnchronism with the systole, we can also 
feel the closure of th~ valves answering to diastole, whenever 
the necessary conditions are present for increased tension in the 
vessels. 

Quite as important as this increase of resistance, is to estab
lish, by palpation, a progressive decrease in the power of a once 
normal heart, from circumstances depending on changes in the 
substance, such as fatty degeneration, etc., or on a pericardia! 
exudation. The investigator's finger can also discern abnormal 
vibrations which arise within or upon the heart. When, through 
hindrances to the stream, owing to changes in the lumen of the 
channels, whether in the outlets of the heart or in the vessels, 
eddying movements are produced in the blood, these may attain 
to such an intensity as to be not only heard, but even felt. This 
is especially palpable in stenosis of the ostium venosnm sinis
trum as a whirring sound, which La.ennec has termed "the cat's 
pur" (fremissement cataire); but it can occur in any valvular 
disease, and is, according to the disease, systolic or diastolic. 
But palpation can discern, not only those sounds which originate 
within the heart, but also those which are produced upon its 
outer surface. vVhen the smooth pericardia! surfaces become 
i·ough from the fibrinons deposit which takes place as a result 
of inflammation, and then rub against each other, a i·ubbing or 
grating sensation will be felt by the finger. Indeed, it is often 
an easy matter, by the sense of touch alone, to distinguish this 
friction sound from the so-called fremitus (frbnissement). Both 
of these, however, are chiefly to be discerned when there is in
creased activity of the heart's action; and at times they vary so 
greatly in intensity that they may even disappear for a brief 
time, although a moment before they were quite distinct. To 
distinguish a pericardia! from a pleural friction sound, it is 
necessary to show distinctly the dependence, in the former case, 
of the som1d on the movements of the heart. The means for 
distinguishing the two sounds will be more fitly described under 
the head of auscultation. 

This peculiar vibratory sensation (fremissement) can also be 
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felt on the larger vessels, especially on the right internal jugular. 
The impression is exactly similar to that which we receive from 
laying one of our fingers on a pianoforte wire, when a note has 
been struck, and is due to the vibrations of the walls of the vein, 
imparted to them from the vibrations of the blood. The con
sideration that the veins have a different-sized lumen along their 
course and at the termination in the sinus venosus, is quite 
sufficient to explain the existence of the eddies. Consequently 
we often feel the vibration even in perfectly healthy people. 
But slackness of the venous walls and a comparative emptiness 
of the vessel are the chief conditions which produce an increased 
intensity, this being the reason why it is chiefly to be heard in 
chlorotic and anremic cases ; not that it is by any means con
fined to these diseases, or that it can be regarded as a symptom 
universally indicative of anremia. The muscular contraction 
which takes place in the action of turning the head on its axis, 
narrows the lumen of the vein, and thus strengthens the sound. 
For the same reason, light pressure of the finger on the vein 
will also increase the sound, and even call it into existence, in 
cases where before it was not perceptible. However, the phenom
enon is not altogether confined to the veins of the neck, for we 
sometimes hear it or feel it in the peripheral veins. Of these, 
the femoral vein is the one in which the phenomenon is most 
often observed, not only in constitutional troubles which result 
in imperfect filling of the veins with blood, and a corresponding 
Haccid condition of their walls, but also in local conditions or 
disturbances which proiluce changes in the lumen of the vessel. 

The palpation of the arteries is of great importance in diagnos
ticating heart diseases; on the one hand, from the judgment we 
can form thereby, as to the condition of the walls of the vessels ; 
and on the other hand, more important, from the changes which 
the pulse undergoes as a result of alterations which have taken 
place in the circulation. The immediate resnlt of diseases of 
the arterial walls is decrease of elasticity, especially when in
flammatory processes have acted on their tissue. This loss of 
elasticity impairs the resistance the artery can offer to the 
forward-pressing wave of blood, and thus the vessel undergoes a 
lasting tension which ultimately dilates it. But as the arteries 
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are fixed in the direction of their length, the dilatation must 
result in windings aud twistings, and if this assumes large pro
portions, we can even see it on the relatively superficial vessels, 
while the slightest trace of it is always palpable. In itself this 
tortuousness of the arteries signifies nothing more than a loss of 
vascular elasticity, and can occur to almost any extent, under 
the name of aneurysma cirsoides, unaccompanied by any athe· 
roma. Endoarteritis, however, is the commonest cause of this 
loss of elasticity. The inflammation acts chiefly on the intima 
coat, but is still accompanied by considerable thickenings in the 
adventitia. The resistance of the vessels is thereby increased, 
and consequently we feel a peculiar hardness of the wall in 
addition to its tortuousness. It is highly important to be aware 
of this condition of the vascular walls, because it creates hinder
ances in the circulation, the mechanical effects of which must 
e•entnally reach the heart; and because, further, similar changes 
may at the same time attack the aortic valves. By means of 
:ll!arey's sphygmograph we are enabled to observe these altera
tions in elasticity, and record them graphically; and Landois 
has ascertained, by experimental research, the changes which 
take place in the tracing of the pulse in atheroma. The normal 
pulse is catadichrotous, i.e., the tracing exhibits a moderately 
sharp ascent, corresponding to the dilatation of the vessel, and a 
descent, corresponding to its contraction. The latter is varied 
by t\~O or more minor ascents, caused partly by the recoil wave, 
which is excited, as Landois has shown, in the vessels during 
the systole, and begins with the aortic valves, and partly by the 
vibrations of the elastic walls. The notches in the curve due to 
elastic vibrations are altered (i.e., either diminished or obliterated) 
in diseases which affect the vascular elasticity; and the eleva· 
tions corresponcling to the recoil are also affected, since they, 
too, are partly under the influence of this elasticity. After 
some time, general extension of the process produces secondary j 
changes in the heart, through which, in the same space, a larger ' 
quantity of blood flows into the aorta with every systole. This, 
ancl the diminution in height of the elevations arising from loss 
of elasticity, produce a curve for atheroma which differs from 
the norrual curve principally in the circumstance that a plateau-
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like elevation shows itself on the ascending limb-the c1m·e, in 
other words, is anachrotic-while on the descending limb there 
is only a very small elevation, produced by the recoil. 

In the vascular changes, just described, we have found that 
tortuousness and lmrdness were easiest distinguished by palpa
tion, whereas the graphic method brought the variations of the 
pulse most clearly before our eyes. But diseases of the valves 
and cardiac muscle also produce changes in the character of the 
pulse, which are directly perceptible to the touch ; these are 
chiefly such as concern its duration, frequency, and tension. It 
is perfectly plain that similar and as marked variations in the 
pulse can also be produced by other diseases besides heart nncl 
pericardia! diseases. A description of all the causes which pro
duce the various divergences would require a separate treatise 
on the pulse. and is here quite out of place. ·we sliall accord
ingly confine ourselves to those forms which occur as symptoms 
of heart disease. 

Alterations of rhythm occur as inequality, when waves of 
even climensions do not follow one another-as irreg1ilarity, 
when the waves do not follow at regular intervals . 

Unequal 1ml9C. 

Unequal and inegular pulec. 

The irregular pulse may be subdivided, according as entire 
contractions of the heart are completely wanting and no eleva· 
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ti on of the artery at all can be felt (pulsus deficiens ), or as some 
beats of the heart are too weak to make the wave palpable at the 
periphery where we usually feel for it (p. intermittens). Some
times it feels as if, between two equal and regularly following 
elevations, a dissimilar one were inserted (p. intercurrens or inci
dens); sometimes two or more beats of the heart are combined in 
forming a double or trebly compound pulse (p. coturnisans). 
Amongst the last-mentioned variations from the normal rhythm 
especial interest attaches lo that form which Traube has de. 
scribed under the name of pulsus bigerninus. This consists of 
two short beats, followed by a long pause, and each of the two 
beats corresponding to a contraction of the heart, in contradis· 
tinction to a dichrotous pulse, in which the double beat belongs 
to a single contraction of the heart. Traube's conclusion, based 
on his experimental investigations, is that this form occurs 
when the heart is freed from the influence of the spinal division 
of its inhibitory nervous system, while the cardiac division, still 
intact, is irritated to a greater degree than usual.' This pulse 
may consequently be regarded as a very unfavorable prog
nostic symptom. The p1tls1ts alternans (a secondary form of 
the bigeminus, and also described by Traube) difl'ers from the 
ordinary rhythm in as far as a low pulsation follows on every 
high one, and a pause after the low pulsation is longer than that 
preceding it.' 

The following case, which came under my treatment, seems worth communi· 

eating. Tbc rhythm was very similar to that of Traube's pulsus bigeminus, but 

still it is not perfectly analogous. Otherwise, however, as may be seen from com· 

paring the cardiac impulse, it was a phenomenon dependent on the heart's action, 

und cannot be referred to mere changes in the vascular walls. This is not affected 

by the fact that the tracing was only taken on one side-namely, from the radial 

artery of tbe paralyzed arm. The case itself was as follows: 

Welling, aged 28, a painter, was dismissed nine years previously from military 

1 Ph. Knoll disputes this explanation of the pulsus bigeminus, because he saw it 
continuing after he bad injected n large dose or atropine. He seeks to explain it by the 
premature occurrence of another Rystole, before the heart, which has emptied its con· 
tents in the preceding vigorous systole, has time to take in its normal quantum of blood 
in dia~tole. 

~Comp. Berliner klinische Wochenschrift, 1872
1 

No. 16. 
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service, on nccount of 11 palpitations of the heart," as he alleges. During these nine 
years he was gencra11y able to work, till one day, three months before being 
received into hospital, he fell clown suddenly, losing consciousness, hut without 
any symptoms of paralysis. After three weeks' confinement to bed he went to work 
again. Yesterday, October 30th, felt ill while standing on a scaffold, came down 
to the ground, but then fell, and was paralyzed on one side. lie was received into 
hospital in the following condition: Powerfully built, large bones, and wcll
dcvclopcd muscles. Mucous membranes rather pale. Patient is confoscd, but not 
perfectly unconscious. When loudly addressed he answers, incomprehensibly in
deed, but still showing thnt he has heard the question. Right angle of the mouth 
lower than left1 puts out his tongue straight, soft palate norma1, motion of the 
eyes intact, pupils evenly dilated. The left arm is completely and the right 
partially paralyzed. Sensibility likewise diminished on the right side. Thorax 
normally curved, the type of respiration abdomino-costal i twenty respirations to 
the minute. Rhythm regular. Cardiac impulse strong-can be seen and felt be~ 
tween sixth and seventh ribs, within and without themammillnry Jines of both side!. 
Rhythm of cardiac impulse is abnormal-on one impulse follows a second weaker 
one, divided by a longer pause from the next beat than from the previous one. 
The dulness begins on the 1ower border of the third rib, is 9 cm. l1igh1 14 broad, 
extending externally to the left mammillary line. With the stethoscope over the 
apex of the heart, a loud systolic and weaker presystolic blowing sound is audil>le. 
Over the ostin of the larger vessels the second sound is doul>le. The left radial 
n.rtery of medium calibre, slightly tortuousi the pulse full, and S6 Lents to the 
minute. The auuexed curve gives the rhythm. 

(No tracing could be taken of the pulse on the unpatalyzecl arm, on account 
of incessant convulsive movements.) In regard to other orgn!ls, the lungs were 
normal, the liver enlarged. Urine contains a great deal of albumen. Next day the 
pulse grew more rapid, the respirations intermittent, and the rhythm of the pulse 
less distinct, the paralytic symptoms unchanged. On the third day patient died. 
Of the results of the autopsy l shall only mention those relating to the brain ancl 
heart: Calvnrium normal, vessels of the dura mater injected; after removal of dura 
superficial cxtrnvnsations of l>lood arc visible, about a centimetre in breadth. Pia 
111atereasilyrcmovablc. Oyri flat, and sulci badly expressed. On the right side the 
substance of the brain at a depth of one centimetre is infiltrntccl with blood, and as we 
go deeper the extravasntion hceo me11 more plentiful The right lateral ventricle is 
completely filled with a congulum. Corpus strintum and thalamus opticus on this 
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side are converted into a pulp of blood. The left side is free from cxtravasntion. 
The arteries of the Sylvian fissure show nothing abnormal. 

The heart is 11 cm. long, 12 broad, and 27 in circumference. Thefrecbordcrof 
the mitral valve is thickened, wrinkled, and beset with u fringe of long excres
cences. The opening allows three fingers to pass through easily. The points of the 
papillary muscles nre converted into connective tissue. The borders of the aortic 
valves arc slightly thickened, and along the line oi closure beset with small excres
cences. Other val vcs are normal. 

Changes of the normal rhythm, too, are generally connected 
with anomalous frequency of the cardiac pulsations. Both the 
slow pulse (p. rarus), and the hurried (p. frequens), and at the 
same time irregular, are most commonly observed in diseases of 
the cardiac substance and of the vessels which supply it (the 
coronary arteries), and more rarely in valvular diseases and 
general atheroma. But these irregularities also occur independ· 
ently of any perceptible pathological anatomical changes in 
the heart, expressing pure neurosis, as in violent reflex excite
ment of the vaso-motor centre. Tims, in a case of intercostal 
neuralgia, I have observed a long duration of an unequal and 
irregular pulse, which, when accompanied by an accidental 
murmur, aroused suspicion of valvular disease. \Vhether their 
occt1rrence in infectious diseases, especially typhoid fever, is un· 
connected with the coarser changes of the cardiac substance, 
remains doubtfnl. Changes of frequency without similar ones 
of rhythm are brought about by more general influences-age, 
posture (horizontal or standing), time of day, excitement, fever, 
etc. 

The changes in celerity affect the relations of duration in 
which the diastole and systole stancl to one another. The abnor· 
mality consists in the shortening of the time during which the 
vessel remains dilated by the wave of blood driven into it with 
the cardiac systole; the explanation is, that the maximum of 
dilatation is quickly 1·eached and equally quickly followed by 
the contraction of the vessel. Vierordt, and, still more accu· 
rately, Landois, have expressed the normal relations in celerity 
for the different arteries in actual numbers; no estimates, how· 
ever, have yet been made of these relations in disease. Insuffi· 
ciency of the aortic valves is the disease, par excellence, which 
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unites all the conditions favorable to the production of this f01m 
of pulse. 'fhe physical causes are, on the one hand, the enor
mous quantity of blood which the hypertrophied and abun
dantly-filled leit ventricle drives into the vessels with each sys
tole, and, on the other hand, the easy regurgitation allowecl by 
fosnfficient valves. The rnversed physical conditions pre\'::til in 
stenosis of the ostium aortre ; in this condition, in which a smaller 
quantity of blood is driven with each systole into a tense system 
of vessels, the pulsus tardus is encountered. 

By the force we have to counteract in trying to compress the 
artery, we can measure the changes in its resistance, 01· in the 
tension of the pulse, and thus distinguish between a hard and a 
soft pulse. These changPs relate to the tension of the artery 
during its diastole and systole. The tension is directly depend
ent, as a ntle, on the amount of blood in the vessels, and yet it 
does not always bear a fixed relation to it. The same affections 
of the venous and of the arterial cardiac ostia produce exactly 
opposite effects upon this tension. Thus, for example, stenosis 
of the left ostium venosum renders the pulse small and soft, 
while stenosis of the aortic ostium renders it small and harcl. 

Kussmaul has described, under Griesinger's name of "para
doxical" pulse, a peculiar form which has been repeat
edly observed in cases of excrescent mecliastino-pericarditis. For 
intlanunn.tion sometimes attacks not only the serous, but also 
the tibrotlS stratum of the pericardium, and procluces fibrous 
formations projecting into the mediastinal connective tissue, and 
thus throwing tendinous strings from the reflection of the peri
cardium to the large vessels, such as the aortic arch and tlrn 
venre innominatre. In such cases it often happens that the trac
tion which the sternum exerts on these cords during inspiration 
produces a displacement and stretching of the vessels, sometimes 
even a compression; this renders the pulse very small and some
times even stops a beat. The peculiarity of this clinical phe
nomenon is that, without any appearance of disturbance in the 
cardiac action, we have an apparently irregular pulse, which 
becomes smaller, or disappears during inspiration. 1'he irregu· 
larity is, however, merely apparent, for the pulse acts in the 
same way during every inspiration. 
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Though the explanation of this clinical symptom by the par. 
ticipation of the mediastinum in the pericarditis is well founded, 
still we must not ignore the fact that this pulse can be produced 
by other diseases besides this one. Apart., too, from the influ. 
ence of increased negative pressure on the left ventricle, arising 
from stenosis of the respiratory tract, and displaying itself, accord· 
ing to its intensity, by diminution or interruption of the pulse 
dnring inspiration, the pulsus paradoxus can be produced by 
chronic pericarditis alone, without any complication of the medi· 
astinum; cases of this kind have been observed by both Traube 
and Baeumler. For these cases, also, Baeumler endeavors to find 
an explanation in the alteration in intrathoracic pressure and in 
the resulting variations in the amount of blood which the vessels 
contain. 

Percussion enables us to detect the abnormal symptoms pro
duced by alterations in the volume or position of the heart. 
Owing to the great freedom of lateral motion allowed to this 
organ, even under normal conditions, alterations take place in 
its position, when one turns over on his side, after lying on his 
back. So the first necessary condition for forming a correct esti
mate of the results of percussion, whether disease be present 
or not, is to put the patient in the recumbent position 
(lying on his back) during examination. A second and 
equally important precaution, in making a diagnosis of the 
cl1anges in the area of superficial dnlness, is to test the 
movableness of the anterior borders of the lungs. ·when 
one or both of these borders is adherent, where the Jung 
is contracted, or where that part which lies next the pericardium 
is infiltrated, then we may find the area of superficial dulness 
(according to the point at which the adherence has taken 
place) greater or smaller than normal, but still unaccompanied 
by any change in the size of the heart. The height of the dia
phragm, too, must always be estimated and taken into account; 
for the extent of the anterior surface of the heart coming into 
contact with the chest is increased or diminished according as the 
diaphragm stands higher or lower, and thus variations in the 



INTRODUCTION.-PRYSICAL SYMPTOMS. 47 

size of the area of absolute dulness are produced, which are not 
at all the result of variations of the heart's volume. Although 
this apparent atrophy and hypertrophy of the heart, produced 
by the causes mentioned above, may be disregarded and excluded 
from the diagnosis, the symptoms of actual enlargement, on the 
other hand, vary in their significance according to the region 
in which they preponderate. When the left side of the heart 
is enlarged, both the superficial and deep-seated dulnesses are 
intensified below and to the left ; the same takes place over the 
sternum and beyond its right border when the right side of the 
heart is enlarged. It must not be forgotten that the absence of 
all percussional symptoms does not at all exclude the possibility 
of hypertrophy. Even very considerable hypertrophy (especially 
of the right side of the heart) can escape detection by percussion, 
if the lungs are emphysematous; and that, too, when along with 
palpation we percuss heavily, and proportionately to the resist· 
ance. And besides, where the right heart is enlarged, the limits of 
dulness on percussion may be somewhat extended toward the left, 
owing to the more horizontal position which the organ then 
assumes; this is observed, for instance, in stenosis of the left 
ostium venosum. 

The shape of the normal area of dulness becomes somewhat 
modified when there is fluid in the pericardia! sac. The shape 
assumed will then be a triangle, with its obtuse apex pointing 
upwards, and its base below; for the heart, on account of its 
higher specific gravity, occupies the lower space, and the collec
tion of fluid takes place at first iu the upper part, corresponding 
to the junction of the pericardium and the large vessels. If the 
exudation is large, provided there was no pre-existing adhesion 
of the edges of the lungs, the apex of this triangle may reach up 
to the first intercostal space; usually it does not reach beyond 
the second space. The right side extends downwards from the 
third rib and out beyond the right sternal border, and may even 
go as far as the right nipple ; the left side stretches down over 
the left nipple till it reaches the axillary line. Height and 
breadth of both regions of dulness are altered, as well as their 
figure. Gerhardt has called attention to the influence exerted by 
change of posture in these relations as well as in the others. He 
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has shown that in the standing posture the region of superficial 
dulness is more extensive than in the recumbent posture. Small 
quantities of tluid, so much even as 3 or 4 oz., may be present in 
the pericardium, though we are unable to detect it by per
cussion. 

Diminution in the area of superficial cardiac dulness is, in 
th" majority of the cases wllere iL occurs, merely apparent, and 
is produced by interference of the lungs, especially in connec
tion with a sunken diaphragm. 'Vhen the stomacll is greatly 
distended, the transmission of its tympanitic sound induces 
an upward displacement of the limits of the deep-seated dnl· 
ness, and thus makes it appear as though these were reduced. 
\VI.ten the pericardium contains gas (pneumo-pericardium), the 
superficial dulness entirely disappears, and is replaced by a 
sound, which is generally metallic in character. Since tluid 
nry soon follows the gas, a line may be found with a sharp me
tallic sound on one side, and a dull sound on tile other; the 
position of this line will naturally shift as the patient changes 
his posture. 

'\Vhen anscultating the heart in disease, we shall meet with 
many alterations in those sounds which we have already studied 
in their normal condition. The alterations affect either the 
purity of the sounds, their clearness, the limits of their extent, 
their intensity, or their timbre; bnt the most important point 
is, that we shall find the sounds accompanied or replaced by 
murmurs. 

The definition of the sounds depends chietly on the uninjured 
vibratory powers of the valves. Even trifling structural changes 
in these, which have no material influence on their function, can 
make one or the other cardiac sound appear less distinct and 
defined to the ear, and hence give it the name of indefinite. 
The changes in clearness are quite different, and have, like those 
of intensity, a complicated origin. Besides vibratory power, the 
valves must also have a certain tension, and the parts which lie 
over the heart must be good conductors of sound. Any varia-
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tion of a . inglP OM of these conditions will render the cardiac 
sounds clPar or dull, plainly or feebly audible. As a general 
rule, a clear sound is plainly heard, and a dull sound feebly ; 
but still a dull soLrnd may be plainly heard, since bad conduction 
" ·ill dull even an intense sound, and , on the contrary, an origin
ally weak sound can be rendered distinctly audible by improved 
concluction. All souncls of the heart are rendered abnormally 
loud, or strengthened, whcu the work of the whole heart is in
creased , as, for instance, after physical exerti on. The first sound 
is heard particularly loud at the apex, when the clifference o[ 
tension in the auriculo-ventricular -vah·es, between the end o( 
the diastole ancl the beginning o( the systole, is very grea t; thi s is 
most marked in stcnosis of the left ostinm Yenosnm. In cases of 
Yery marked l1ypertrophy o( the left ventricle, the first sound is 
very loud o,·cr the apex, accompanied by a metalli c click (cliquetis 
metallique). The muscle sound probably contributes in a meas
ure to thi s increased loudnes"s. \Ve hear the second sound very 
oftPn much loL1der than usual over the ostia of the large vessels. 
ProYidcd we exclude the possibility of an improved conclucting 
medimn, such as infiltrated pulmonary tissue, or a vessel brought 
into close contact with the chest, by contraction o[ the lung over
lying it, thi s loucl second sound must be constrned as a symptom 
of g reater tension in that vessel, over the ostinm of which it is 
heard. The seconcl sound over the aortic ostium is, as a rul e, 
rela tively louder than that ovpr the pulmonary artery. Hence the 
increased intensity o[ the second sound of the imlmonalis implies 
an increased tension in the pulmonary artery, dne to the exist
ence of an obstrnction in the lesser circulation. 

Increase of the intensity of tlie second aorti c sound points to 
abnormally high tension in the aorta, as results from increase of 
power in the left ventri cle, provided, of com se, that the semi
lunar valves are still capable of performing their functions. 

When the sounds display an increase in intensity, they are 
al so audible over a greater area. To hear the normal cardiac 
sounds on the back (especially in the left interscapular space) is 
only }JOssible in the case of Rlenderly-buil t children and women, 
while the sounds o[ a gPnerally hypertrophied heart are audiblP 
on the back in every case. The fact that we can hear the cardiac. 

VOL. VI.-4 
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sounds o,·er a large surface in phthisiral cases depends entirely 
on the presence of infiltrated pulmonary tissue as a better con. 
ducting medium. 

All sounds of the heart arc abnormally weak, when this or
gan contracts but weakly, as in the case of disease of its sub· 
stance clue to inflammation or fatty degeneration. The sounds 
nre especially clull when the conduction of the sounds is dead. 
encd-by extensive emphysema of the OYerlying parts of the 
lungs, by intervention of fluid between the pericardium and 
heart, by crdematous infiltration of the external supracardial 
soft parts, or, finally, by a large panniculus adiposus. 

Abnormal weakness of the first sound over the apex occurs 
either "·hen the tension of the auriculo·ventricular valves is very 
small, which may be caused by general disturbances, such as 
typhus or typhoid ferer, since these produce changes in the 
contraction of the papillary muscles, or it may occur when the 
diJTerence between tlte tinal diastolfc tension of these valves and 
their commencing systolic tension is extremely small, as happens 
when the aortic Yalvcs are defecfo·e. In this case, the first 
sound O\'er the apex can disappear completely. 

Abnormal weakness of the fil"st sound on the large vessels 
occurs when thei1· tension is diminish('d; in the case of the 
aorta, for instance, it occurs when the mitral valve is defective, 
aml (locs not allow so much bloocl to be propelled into the 
vessel by the contracting ventricle. The second sonud is either 
heard feebly or not at all over the large vessels, when there is 
stenosis or their ostia. 

A change in the timbre of the heart sounds, especially one to 
a metallic timbre, will be observed when at the same time a large 
space filled with air, and provided with smooth walls, happens to 
be in the immediate neighborhood of the heart; such a space may 
be fonnd in the pericardium itself (pneumo.pericardium), or at 
.times in the left pleural cavity (pneumo-thorax), or, most rarely 
of all, in a pretty large cavity, occupying the substance of the 
lung, and lying in close proximity to the heart. In pneumo
pericarc1inm, fluid usually soon makes its appearance in the per· 
foardial sac in addition to the air, anc1 so gives rise to splash· 
ing sounds of a metallic character, resembling the sounds 
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pl'odnced by water when it is allowed to fall in drops from a 
eel' tain height into a h ollow vessel. I once heard these sonncls 
with pecu lial' distinctness in a case of pueumo-pericarclium, clue 
to the existence of a commnnication between the pericarclial 
sac and the stomach, through the diaphragm (from ulcer of the 
stomach). 

Reduplication or division, as the case may be, is a peculiar 
anomaly of the cardiac sounds, which is observable uncler both 
normal and patlwlogical conditions, and may affect both sounds; 
it is charactcl'ized by the existence of a i·hythm, which was 
known even to Bonillaltcl, and by him described under the name 
or uruit de rappel, on account of its resemblance to the military 
signal of that name. 

\Ve speak or recl1tplication of the souncl when additional 
short pauses intervene between the separate sound-elements; on 
the contrary, we mean by division the transition oi one sound 
in to the other without any inten-al at all. Potain was the first 
(see bibliog,.aphical list) V'l10 ca lled attention to the physiological 
frequency of the phenomenon. He showed that these functional 
physiological reduplications and divisions are clepenclent upon 
tlw influence which the cliO'erent phases of respiration exert upon 
the relations of the intrathoracic pressure, and consequently 
upon the circulation . Thus, for example, thi s influence shows 
i tscH in the fact that expirntion retal'cls the flow or blood in the 
,-eins, while inspiration en feebles the action of the left ventricle, 
nncl so d iminishes the pressure in the aortic system. If either 
force preponderates, both aul'iculo-ventricular valves, or both 
semi-lunar valves, instead of closing synchronously, will close one 
after the other, thus giving rise to :i, recl uplicatecl souncl. This 
accords with the fact that it is possible, by artificially hinder
ing or facilitating the breathing, to alter the relations (as regards 
tim e) wh ich the reclnplication of the sounclo bears to the respira
tory phase. The phenomenon, when the symptom of disease, can 
originate in asynchronism of the closure of the separate valves, 
perhaps even of the points of the valves, and especially in a more 
jerky ancl less energetic contraction of the papillary muscles, 
al'i sing from nervous disturbances. The quick, transitol'y man
ner in which the symptom often occurs, and its disappearance as 
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soon as the heart's action revirns, speak in favor of this explana
tion. But differences of tension, totally independent of nenous 
and respiratory influences, can take place in the aorta ancl pul
monalis, especially in connection with the second cardiac sound, 
producing asynchronism of the closure of the valves, and thereby 
a division of the second souncl. To Geigel is clue the credit of 
having suggested that tl!e division of the second souncl is induced 
by the inequality of tension in the aorta ancl pulmonary artery, 
caused by the unequal quantities of blood they contain. This is 
often heard in stenosis of the left ostium sinistrnm, though (as 
Guttmann properly observes) not nearly as often as Geigel as
serts. In fact, in the last cases, if the patient exert himself 
somewhat, we hear a diastolic murmur instead of the divided 
souncl. \Vherever the transition from a doubled or divided 
sound to a murmur is very slight, the pathological significance 
of the symptom is undoubtedly that of a murmur. This is, in 
all probability, too, the case, when the interval between the 
two parts of the double sound is particularly long. 

The rarest cause which has been adduced for these doubled 
sounds is an actual asynchronism of the contraction of the two 
ventricles. This does not appear at all probable from the ana
tomical arrangements of the muscles; but still it is possible, and 
bas been witnessed by observers, such as Leyden. In this case 
we have a doubled cardiac imp1ilse as well. 

That form of reduplication of the second sound, in which the 
second of the couplet follows immediately on the second ventri
cular sounc1, is entirely different both in its mocle of origin and 
in its diagnostic value. It is caused by the diastolic recoil of the 
chest after it has been drawn in by the systole; this latter pro
ce s, as Friedreich first pointed out, is a symptom of chrnnic 
obliterating pericarditis. 

All cardiac 1nurmurs must be c1iviclec1 into two classes, 
namely, those that have their origin inside the heart (endo
cardial), and those which aTise on its external s1irface (exo
carclial). The endocardial are subdivic1ec1 into organic, or those 
which are connected with a palpable cl1ange in the valvular 
apparatus, or in the cardiac substance ; anclfunctional, or those 
which take place independently of any perceptible change in 
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these tissues. The mode of origin is probably the same for all 
murmurs; they originate hy oscillations in the blood itself (the 
so-called "eddies"). It is doubtful whether unequal vibrations 
of the valves can also produce murmms. The old theory, that 
murmul'S are produced on the rough surfaces of the valves and 
vessels by friction with the blood, is physically unte11able since 
the investigations of F. Neumann, Poiseuille and others on the 
motion of fluids in closccl vessels have proved that the extreme 
peripheral layer of the fluicl merely moistens the walls, and must 
consequently be at rest. This view, too, is in perfect accordance 
with a series of well-known pathological facts; as, for instance, 
that no murmur is to be heard iu extensive atheroma of the 
vascular walls (provided the atheroma is not complicated with 
alterations in the lumen of the vessels), and further that the 
maximum intensity of a murmur is not to be heard where we 
should have to suppose the greatest friction . Thus this fric
tional origin of the murmurs must be regarded as wholly dis
proved-while, on the other hand, the oscillations, which take 
place in the blood, during a transition of the stream through 
openings of an unequal lumen, produce a friction between the 
particles of the fluid itself. In the transition from a narrow part 
a nrnrmur origimites immeiliately in the succeeding part. After 
Conigan had reictTed the origin of the proper cardiac murmurs 
to movements in the blood, and had initiated an experiment 
which was to have provecl this, Kiwisch, Heynsius, \Veber, and 
later Chauveau, }.farey, Thamm and Nollet ftunished the experi
men ta! proof necessary to establish the oscillation theory on a 
firm basis. Especially the investigations of Heynsius and Nollet, 
in opposition to \he opinions of vVeber, Chauveau and others, 
have proved with certainty that tlte primary vibrations which 
take place in tlw blood itself (the so-called tourbillons, which 
originate during the transition of the stream from a narrower 
into a broader part of Lhe vessel) are the real causes of the mnr
rnlU's, and that the influence of tension and lateral pressure on 
these motions was nothing, while the influence of the rapidity 
ef tlte stream was very great. The fact, which Weber discovered, 
and Nollet and Tliamm confirmed, that, if the stream be only 
rapid enough, murmurs may be produced even in a glass tube of 
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uniform diameter, quite disproves Chauveau's theory that the 
origin of the murmur lay in a veine jluide with its molecular 
oscillations, or, as Paul Niemeyer expresses it, in the compression 
of a stream through a narrow opening (" Press-strahl "). Clinical 
experience, too, harmonizes with the physical basis, and lays 
esp('cial weight upon the rapidity of the stream. All murmurs 
which arise in the heart are intensified by exertion, and weak
ened when the heart's power decreases. In cases of stenosis of 
the left ostium venosum, we can sometimes only succeed in 
hearing the murmur after making the patient exert himself vig
orously, ancl even the loudest murmurs become inaudible towards 
the encl of life, when the actil'ity of the heart has begun to fail. 
It is possible that the undoubted influence, which change of 
posture may produce in the audibleness of the endocardial mur· 
murs, may be connected with changes in the rapidity of the 
stream. 

It is with perfect correctness that Sidney Ringer and others have 
obseiTcd that, in some cases, when the patient is in the horizontal 
postme, a loud murmur is audible, which completely vanishes, 
or becomes very indistinct, when the vertical posture is assumed. 
In general, however, it appears to me that the sitting posture is 
most favorable for hearing these endocardial murmurs. But 
in dubious cases it is better to let the patient exert himself a little, 
:iml then examine him in different postures, before giving one's 
fin:tl opinion on the presence or absence of a murmur. 

After the presence of the murmur has been fully established, 
we must next determine, in order to give it its proper clinical 
significance, whether it is cxo- or endocardial. The following 
symptoms will serve as data for making this distinction : all 
endocardial murmurs are exactly simulta110ous with one or other 
of the cardiac sounds, being either systolic, cliastolic, or both; 
the exocardial, on the other hand, are heard after or between both 
sounds, and hang behind; the endocardial are of a variou.~ char
acter, blowing, breathing, scratching, or rasping; the exocar
clial are always rasping, however much the intensity may vary. 
Exocardial murmurs are generally heard at first over the base of 
the heart, afterwards at the apex and over its whole extent; endo
cardial clo not increase so much in extent, being more local and 
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fixed; exocal'dial, furthel', if at all intense, can always be felt, 
which is not the case to such a degl'ee with endocanlial mu!'murti. 
Bxocardial murmurs may also he heard synchronously with the 
'movements of the heal't, without there being any affection of the 
pericardium. '!'hose murmms which are produced by the rub
bing of pleural su!'faces upon one anothel' in the vicinity of the 
heart, generally vary in intensity with the movements of respira
tion (Skoda). 

\Vhen it has been decicled that the mul'mur belongs to the 
endocardial class, the next thing is to learn whether its 01·igin is 
organic, i.e., the result of anatomical changes, which have pro
ducecl disturbances in the cardiac functions, or functional and ac
cidental, i. e., independent of coarse, anatomically pel'ceptible 
changes. '.l'he functional murmurs are almost always of the same 
blowing and sigh ing character: they occur most frpqueutly over 
the left ventricle, and al'e heard as often over the base as over thP 
apex of the heart, but in many cases their gl'eatest intensity is 
exactly over the ostium of the pulmonary a!'tery. Almost all 
coincide with the systole, and are dependent upon it. '.l'he most 
important diJTerence, and the one which alone affords perfectly 
reliable evidence, is, that the organic murmul'S are almost always 
accompanied by corresponding sy mptoms of cardiac distmbance, 
that they in fact bring with them regularly more or less extensive 
alterations in the size of the heart, while no such change is per
ceptible in connection with functional murmurs. In the mean
while we must not forget, that on the one hancl changes of vol
ume which are actually present, dilatation of the right amicle for 
instance, can escape detection by percussion, owing to complica
tions such as emphysema of the lung; ancl that, on the other hand, 
temporary clw11,qes of volume, which afterwards disappear-for 
example, the dilatation we ham in strongly cleYeloped chlorosis
can occm· without any coarse anatomical changes of the vascular 
apparatus. This shows that it is not sufficient to take cognizance 
merely of the ·econdary changes of volume, but that on the con
trary we should direct special attention to the intensity of the 
second Yascular sound (in the aorta and pulmonary artery). It 
should also not be fol'gotten that, at the apex of the heart, mur
murs of an endocardial character may be heard, the origin of 
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which is to be referred to the lungs (\Yintrich's aspiration mur
murs). 

\\'hen all doubts of the organic nature of the murmur haYe 
been set aside, the next step, in order to ascertain its more precise 
signification, is to determine exactly the cardiac phase with which 
it is synchronous. A skilful practitioner will be at once able to de
cide, from the rhythm, whether the mnrm nr is systolic or diastolic. 
'l'he safest method, however, for deciding this is, while auscul
tating, to lay the finger on the impulse of the heart, or, if this be not 
palpable, on the camtid artery ; it is clear that the radial artery 
would not serve this purpose, as it does not beat synchronously 
with, bltt a little later than, the cardiac impulse. But we meet with 
organic murmurs which are audible not during the systole alone 
nor during the diastole alone. The fact is, all organic murmurs 
last longer than normal sounds, and although many murmurs, not
withstanding theirlonger cl uration, allow us to distinguish both the 
short interval between the first and second sounds, and the longer 
interrnl between the second and following first sound, still we find 
others which are not sharply confined to one or other of the cm·
diac phases, but extend into the succeeding interval; for example, 
a murmur can be protracted from the diastole to the next systole, 
so that the first cardiac sound comes in immediate connection with 
the murmur. This very so-called presystolic murmur has great 
impmtance attached to it, since it is a specific symptom for sten
osis of the left ostium venosum . It is a matter of choice, if any 
one likes to imitate Gendrin, and distinguish a peridiastolicas well 
us a presystolic murmur, ancl a perisystolic one, when a short 
murmur extends into the inten-al between the first and second 
souncls ; but these distinctions have no claims to practical worth. 

1\Iany physicians lay great weight on ascertaining whether a 
cardiac sound is to be beard as well as the murmur, since in 
special cases we can from this draw conclusions as to the 
degree in which the valves are affected. \Ve have already men
tioned Gendrin's method of raising the ear slightly from the disc 
of the stethoscope during auscultation, and thus rendering the 
souncl more and the murmur less audible, and we can recommend 
it for doubtful cases of this kincl. However, the distinction is 
~eldom of any practical importance; for, as Friedreieh has shown, 
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in most affections of rhe mitral rnh-e, C\·en when the degenera
tion is far adrnnced, we can hear a cardiac sound along with 
the murmur. (\\'hen the aortic valves are insufficient, the inten
sity of the second souncl in the carotids is the simplest and safest 
aid in diagnosis.) 

After we have determined the card iac phase with which tho 
murmur is synchronous, to localize it still closer we must look 
for the position of the maximum intensity. From what we have 
already saicl of the vositions, which were most suitable for 
auscultating the places where the different sounds orig inate, it is 
evident, that, if we hear a. murmur in its maximum intensity over 
one of these po itions, the murmur originates here as well. For 
instance, a murmur with its maximum in tensity at the apex is 
referred to the mitral valve; but if it is most audible on the fifth 
rigbt sterno-costal symphysis, we refer i t to the tricuspid; when 
at the border of the stem um in the second right in tercostal space, 
it is assigned to the aortic valves ; and to tile rnlves of the pul
monary artery, when in the same space on the left side. Fot· 
the interpretation of the different murmurs we may lay down 
the general rule, that murmurs which are heard loudest 01·er the 
position for aLtscultating the anriculo- ventricular vah·es, are to 
be referred to inst1fficiency of these 1·al ves, if sys tolic, but to 
stenosis or the same if diastolic or presystolic; when the great
est intensity or a murmur is over an arterial ostium, it is referred , 
if systolic, to the semi-lunar valves of this ostium, but if it is dias
tolic in the same place, or in the direction in which the stream of 
blood flows, it denotes insufficiency of the semi-lunar vah·es. I 
have purposely addecl the words '·in the direction in which the 
stream of bloocl flows," since murmurs produced by insuffi ciency 
of the semi-lunar valves are in most cases heard more distinctly 
over the stPrnum than over the arterial ostia. In fact, we should 
not be content with merely establishing the point of greatest inten
sity, bnt we should take into account as well the direction in 
which the murmur is propagatecl. Now, all murmurs which 
arise in the heart are propagated in the direction in which the 
stream of blood flows. The murmurs of regurgitation arising 
from inst1fficiency of the mitral are propagatetl in the direction 
of the left anriclo and auricular appendix. For this reason the 
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systolic murmur, in connection with insu ffi cirncy of the mitral 
valve, is often as audible, or e1·en more audible at the level of 
the pulmonary ostium (on the anterior wall of which the left 
auricular appendix lies) than at the apex of the heart. The mm
murs, on the contrary, which are heard from stenosis of the left 
venous ostium, follow in the direction of the stream towards the 
ventricle, and reach their maximum intensity at the apex, some
times even to the left of and ex ternally to this. As the mur
murs may easily be transmitted from one arterial ostium to the 
other, special attention should be given lo their propagation 
along the courses of the aorta and pulmonary artery . \Ve have 
already stated that murmurs are chiefl y in(]uenced by the rapid
ity of the stream, and are quite independent of anatomical 
causes. Hence, it is quite clear that from the intensity we can 
chaw, in general, no conclusions as to the degree of the valvular 
changes which have led to i t. 

Auscultatory phenomena, cl osely related to card iac diseases, 
arc also to be fou nd on the vessels of the neck and extremities. 
1Jndpr nornrnl conditions t11·0 sounds only can be hea rd in the large 
vess(>]s near the heart, in the carotids and the subelal"ian artery. 
but not in the more remote vessels. Tlie first of these sounds 
arises [rnm the Yibrations of the vascular walls, prod uced by the 
alh'ration of tension between systole ancl diastol<l; the second, on 
the contrary, is transrnitted from the semilunar valves. Thus the 
greate1· this difference of tension is, the louder we hear the first 
sound, and that not only on the rnssels near lho hcnrt, but also 
on the more peripheral ones. Insuffi cience of tho aortic valves is 
the disease which gives rise to the greatest difference of tension 
between systole and diastole, and in such cases tho first sound 
ran be hea rcl on the volar arch ancl dorsal a rtery of the foot, and 
other small periplwral arteries, while normally it can only be 
hea rd in the ahdominal aorta, but not in the crural artery. 

Cervical murmurs may arise in veins as well as in arteries, 
or they ma y be only transmitted. \Vhen tli e aortic valves are 
affected it is easy to regard a murmur heard in the carotids as 
transmitted. and thus systolic if the aortic affection be stenosis, 
and diastolic if insufficience. Often we perceive a diastolic mur· 
mur over the aortic ostium, but are unable to detec t i t on the 
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carot ids, whr re we hear in its place the second sound. In such 
cases there is only partial degenera tion of the ,·alves, and tlu· 
murmur we hear over the ostium conceals the sounc1, which is in 
reali ty still produced; hence the cause of the munnu1· lies in 
some changes which do not result in total incapabili ty o[ 
closure in the valves. The sys tolic murmnr heard in the caro· 
tids during aortic insuffi cience may be p rod nced in the cervica l 
vessels al so by irregular vibrations; for the wall s lose in elas
ticity from the continuous high tension to which they ar0 
exposed. 

The arterial murmurs are intermittent, or at least louder dur
ing the corresponding cardiac phase, and thus differ from the 
continuous venous murmurs, which are to a g reat extent inde
pendent of the cardiac movements ; bu t, 011 the other hand, 
these latter are intensified by respiration, and especially by inspi
ra ti on, which increases the mpidi ty of the circula ti on in the 
veins, and thus hastens their exhaustion. But even venous mur
murs may be somewhat intermittent in character. Chauvean 
was the Jir·st to show that they are either audible only dming 
the diastole, or, if continuous in character, tlwy can be more dis
tinctly hearc1 during the diastole. Ue attributed thi s i·hythm to 
the fact that during the diastole there was a diminu tion in the 
pressure of the bl ood within the vein, and therefore an increased 
rapidi ty of current. By unskilful auscultn, tion, or by purposely 
iiressing the stethoscope on the a rteries, we can produce artificial 
murmurs; and, as we have already remarkPd, in the same man· 
ner, the slight pressure the omohyoid muscle and its fasciro exert 
on the underly ing jug ular vein in turning the head, suffices to pro
duce murmurs in this vein, which grea ter compression will cause 
to disappear. Thes murmurs are produced by exactly the same 
factors which we have mentioned in our analysis of the pn,lpahle 
Yibmtio11 of the veins; and so it is easy to undPrstand that tlwy 
a re not necessarily connected with local heart disease; but that 
they arP rather related to certain general condi tions which directl.v 
influence the quantity of blood in the veins, their tension, mul 
the rapidi ty of the currnnt. That venous murmur, howewr, 
which is caused by tri cuspid insufficiency, and whi ch is there
fore in immedia te connection with a cardiac phase (the systole), 
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bears a direct relation to diseases of the heart. Where there is 
insnfficiency of the valves of the veins, without coincident tri
cuspid insufficiency, this venous murmur can be both heard and 
felt; it is then, however, pre-systolic. Like all murmurs of the 
same class, this is heard louder on the right than on the left side, 
because the interval between the heart and the cervical veins is 
shorter on the right, and consequently the veins on this side 
empty quicker. A murmur of regtu-gitation can be heard, too, 
in the cervical veins, after an aortic aneurism has opened into 
the superior vena cava. 



DISEASES OF THE ENDOOARDIUM. 

IIistorical Slcetc!i. 

LITERATURE: K. Spren(Jel, Vcrsuch cincr pragmatischen Geschichta dcr Arznci
kundc. Ifolle, 1803. -P. J. Philipp, Die Kcnntniss von den Krnnkhcilcn 
des Hcrzcns un 18. Jahrhundcrt. Bcrlin, 185G-F. Martini, Bcitriigc zur Gc
schichtc dcr Lchre ''om llerzcn und den Ilerzkrankhcitcu. lnaug. Diss. Berlin, 
18G9. 

IT is self-evident, considering the scanty knowlPdge the an
cients had of the structure and functions or the heart, that va
rious phenomena, such as palpitations and syncope, although at
tracting their attention and observation, wne never attributed to 
distinct cardiac affections. It was not till the sixteenth rentnry, 
"·hen post-mortem exami nations had laid the general foundat ion 
of anatomy, that, after Vesalius' extensive investigations on the 
normal structure of the heart, ancl Harvey's brilliant disc°'·ery 
of the mechanism of the circulation, numerous pathological 
results roused a spirit of more accurate investigation. The 
progress made in the eighteenth century is asto uuc1ing. First, 
Raymond Vieussens, who has enriched onr knowledge of the 
anatomy of the heart, even more than its pathology, describes a 
case of stenosis or the left ostium, accompanied by insufficience of 
the mitral valve; and in 11is review he both giYes i t i ts proper 
significance and acutely explains the secondary hypertrophy or 
the ventricle, and the quality of the pulse which he had obsen·ed 
during life. He treats a case of aortic insufficiency in the same 
manner. Ilis contemporary. John Maria Lancisi, cln'w attention 
to the dilatation of the right s ide of the heart, and simultaneons 
swelling and unc1ulation of the cervical veins which accompany 
disturbances in the pulmonary circulation. Albertini estimated 
still more exactly the connection which exists between disturb
ances of the respiration and circulation, in consequence of 
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valvular defects. Ile too made use of and recommended the first 
physical methocl, namely, palpation qf the cardiac hnpitlse, for 
diagnosis of heart diseases. :Morgagni, the inventive and bril
liant investigator in pathological anatomy, in four letters of his 
work, "De Sedibus," devoted to heart diseases, describes the 
mechanism of the disturbances which valvular defects produce, 
and even goes so far as to attribute the symptom of cyanosis 
solely to stagnation of the circulation. llis work was greatly 
lightened by his contemporary, Senac, who first devoted himself 
to the systematic study of the diseases of the heart. Apart from 
nllmerous anatomical and physiological discoveries, which this 
investigator propagated, he was also the first to bring forwarrl 
the inflttence of age as etiological, and mentioned cerebral affec
tions among the secondary symptoms 01· complications (as the 
case might be) which follow in the train of heart diseases. Cor
visart took a fresh step in aclvance, by adopting Auenbrugger's 
newly-cliscovered method of percussion, as a means of diagnosis 
in addition to palpation, which had already been practised by 
,\Jbertini and Senac. By this means, as he assures us, he in gen
Nal correctly estimated during life the circumference of the heart. 
Lacnnec, too, asserts that his teacher, Corvisart, was the first who 
1·ecognizecl the fremissement cataire as a symptom of mitrnl 
an'cction. But neither he nor his predecessors were aware of the 
anatomical foundation of these valvular diseases. It was re
scn·ed for Kreisig to find this in the inflammation or the endo
cardium. Ile, in fact, has established the significance of all we 
sec in the post-mortem examination with the naked eye. He 
also founcl that endocarditis was a frequent complication in the 
collrtie of scarlatina and rheumatic arthritis. Boui!laucl, how
ever, was the first to introdt1ce the term "endocarditis,'' and 
must not be denied the merit of having Jaicl more stress than 
others on the frequency of its occurrence in rheumatic arthritis, 
and of having recognized the disease during life. This latter 
he was enabled to accomplish by Laennec's discovery of auscul
tation. Though the immortal Lacnnec fell into occasional errors 
in interpreting the symptoms he discovernd, still he is the 
originator of the method which alone enables us to diagnos 
ticate a cardiac affection in the living subject. Among 
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French and English observers, we should mention especially 
Andml ( in his 4th edition of Lacnnec·s Treat ise), Piorry, 
\\' illi ams, Hope, and, abo1·e all, Corrigan, who put fo r. 
ward the osc illa ti on theory, and who was the first to describe 
the physical signs of insufficiency of the aortic rn lves. Skoda 
and hi s school not only enlarged the limits of the physical sig ns 
of disease, ancl perfec ted the methods of ascertaining them, but 
they were al so the first to point out what are the general con
ditions 1wcessa ry fo r the prochlCtion of certain sy mptoms. 
Kiwisch, \Veber, Ikynsius, Marey, " Tolfl', Landois, Chauveau, 
and others, have experimentally proved the phys ical comlitions 
whirl! produce the murmurs, and the dilierent quali ties of the 
pulse. The knowledge of pathological ana tomy ad rn nced han(l 
in hand with the p rogress of diagnosis. \Ye owe an exact 
insig ht into the nonnal and pathological anatomy of the endo
cardium aml endocardial products to Luschlrn, R okitansky, and 
Virchow. Virchow, in hi s works on embolus, has rendcr<"d the 
pa thogenesis of the seqnclro of valvular affect ions susceptible of 
a mechanical explanation ; ancl he was al so the first to acqua int 
us, in an accurate manner, wi th the anatomical changes which 
lie a t the foundat ion of endocarditis. To 'l'r-au bo is duo the 
credit oC having ffrst call ee! a ttention to the important rela tions 
whieh subsist between the d iseases of tho heart aml those of 
the kidneys. This investigator bas emichecl ou1· knowJ .. clge 
of both the physiology and the pa thology of the hea rt 
by an Pxtensivo series of importa nt observations and experi
nwnts; and he ha; al s'l added to our knowledge of the thera
peutics of heart diseases, by his monographs on the action of 
dig italis. Stokes, Bamberger, Friedreich, Duchek, and von 
Dusch, by their excellent treatises and im portant investigations 
into details, have added materially to this department of medical 
science. 

Inflammations of tho cndocardium, accord ing to their charac
ter , end either in ul cPrs, in thickenings of the membrane, or in 
villou fo1·ma tions of co•rnccti1•e t issue, which in course nndergo 
furth er changes. Cm-responding to thi s, and with a Yiew to the 
duration of the p1·ocess, we shall divide them into 

1. Acute ulcerative or diphtheritic endocarditis. 
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2. Acute and subacute •errucose endocarditis. 
3. Chmnic sclerotic enclocarditis. 

Acute Diphthcritic Eudocarditis. Ulccratil'e Endocarditis. 

LlTERATU1rn: BcsidC's the well-known text-books by Bambrrgcr, Due.ltd·, Fricdreich, 
and von Dusch, consult lJ': S . I{irkes, i11 Edinb. Med. and Surg. Journal, 1853, 
Vol. XVUL; and On ulcerative inflammation o( the valves of the heart, etc., in 
Brit. Med. Journ., 1863.-Virclww, GcsammcltcAhhandlungcn, 1856, and second 
edit., 18G2, from p. 505 011.-Beknumn, Ein Fall von capilliin~r Embolie, in 
Virchow's Arch. 1857.-0gle, On Ulcerations, etc., Transact. of Pathol. Soc., 
1860.- Westphal, Endocarditis ulcerosa. im Pucrpcrium, Virch. Archiv, 1861.
Cluircot ct Vulpian, Note sur Pendocanlite aigue ulcGreuse, etc. Gazette mCd. 
1SG2.-Lancereaux, Recherches cliniques pour servir it l'llistoire de l'endoc. 
suppurCe, Gaz. :MCd. 1862.-Sclti1mnli, De l'endocardite ulcereuse. Union med. 
18CiJ.-Hera1·d, Endocardite ulcereuse. Archiv. gt::nCr. 1865.-Moxon, Case of 
ulcer. endoc. of the right heart, in Transact. of Path. Soc., Vols. XX.I. and XIX. 
- lrliipl1am, A case of p1eunsy with hremothorax compljcated by ulceration of 
thetricui;;picl valve. Ibid. Vol. XX.-1'uckwell, Enclocnrcl. with embolism. Ibid. 
-Aufrec!tt, m P. Niemeyer's Hanclbuch der Percussion, 1868, p. 151.-Bumken, 
Die ulccri.ise Endocarditis. Berlin, 1868.-0ppolzer's Lectures, l;el1er die ulce· 
rose Form dcr neuter Eucloc. Allgem. Wiener 1\led. Zcit. 1St.i8, Nos. 14 and 16.
Jludolpli Meier, Uebcr dieEnc.locarditis ulccrosa. ZU rich, 1870.-l'frchow, Ueber 
Chlorosc, etc., insbcsondere Uber pucrpcralc Endocarditis. Berlin, 1872.
lleiberg, Ein Fall von Endoc. ulcerosa, in Yirch. Archiv, 1873, and Die pucr· 
pcra1en und pyilmischen Proccsse. Leipzig, 1873.-Lanccreaux, De l'entlocar
ditc v~gctantc ulcCrcusc et de ses rapports :wee l'intoxica.tion palustrc. Arch. 
gCnCr. 1873.-Ebei·th. Ucber diphthcritischc Endocarditis. Virch. Arch. Bd. 
57.-Bw·karl, Ein Fall von Pilzcmbolic. Berliner klin. 'Vochcni:;chr. 1874. 
No. 13.-C. Eisenlohr, Ein Fall vou Endocarclitis ulcerosn. Berl. klin. 
1Vochenschr. 1874, No. 32.-Rudolph Jfeier, Ein Fall von primiircr Endocar
ditis diphthcritica, in Virchow's Arch. Bd. 62. H eft 2. 

It is only in modern times that searching attention has been 
bestowed on that form of endocarditis which is distinguished 
no less by its acute, malignant conrsP, than by its peculiar ana· 
tomical proclnct. The fact that it is always accompanied by 
ulcers, distinguishes it indeed from the verrucose or vegetative 
and the sclerotic forms, which occur more frequently, but still 
does not fully express its qualities, as there are many benign 
"losses of st1bstance," which only form slowly and by degrees on 
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the enclocardium ; the latter appear to belong more to the fatty 
consumption we meet with in endoarteritis. The malignant 
nature which characterizes this affection is not to be attributed 
simply to the ulceratirn process, but to the peculiar fundamental 
disease which induces the ulceration. Yirchow, who was the first 
to investigate the pathological changes somewhat accurately, and 
whose description we shall follow, called attention, even in his 
fast communications, to the similarity of this pmcess to that 
which takes place in diphtheria; and all recent investigations 
tend more and more dccicledly to confirm this view. IIence, it 
appears more correct to adopt the term "diphtheritic" than 
"ulcerative" cndocarditis. 

Anatomical Appearances.-The usual seat of diphtheritic en
docarditis is in the left side of the heart. Both the mitrnl valve 
(especially the tip of the anterior flap}, and also the flaps of the 
aortic Yalves, are most frequently affected. "Te next find it, in 
order of frequency or occurrence, on the walls of the auricular ap
pendices (especially of the left auricle) and of the ventricles. On 
the tricuspid and pulmonary valves it occurs only exceptionally, 
but still this has been repeatedly observed. "rhipham, for in
stance, describes a case (Path. Transact., 1871), where the d isease 
was confined to the tricuspid valve alone; while similar obsl'lTa
tions haYe bel'n twice made on the pulmonary Yalves. As oc
curs in the course of inflammation in other ,·essels, so here also 
the first stage is hyperromia or the vessels which supply the 
intermediate layers of connective tissue. There is as little proof 
for this derived from actual observation as there is for the snp
position that an exudation is poured on to the free surface or the 
endocanlium, which is washed away by the circulating blood. 
The occurrence of parenchymatous changes in the tissue at the 
very beginning of the disease has been firmly established. The 
cellular clements absorb material till they enlarge, swell, and are 
rendered non-transparent by their granular contents. From the 
very commencement the affected parts oE the endocardium 
appear or a dirty gray color, opaque and dull, but still there is 
no trace of unevenness visible to the naked eye. Very soon, 
however, when the proliferation in the connective-tissue nuclei 
of the elastic retirnlar fibres grows more active, granulations of 

YOL. YI.-5 
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various size are formed. Simultaneously those surfaces which 
ham lost their brightness and smoothness become the seat of 
fibrous deposits, and these organize themselves into a felt-like 
mass with the underlying tissue. The tissue itself has grown 
loose, and can be easily torn away. The small granulations and 
the fibrinous deposits on these crumble away, the tissue softens. 
and an ulcer is formed, on and around which the stream of blood 
is continually depositing fresh fibrin. Actual formation of pus, 
consequently, seldom takes place, being generally anticipated 
by the dissolution of the tissue; it is only in rare cases that 
abscesses liave been observed, whether in the connective tissue 
which unites the two layers of the vah-ular reduplication, or 
whether it be in between endo- and myo-cardium. This has 
been the experience of Lancereaux in particular. The usual 
result we find is a perforated Yalnllar surface; this is surrounded 
by excrescences, and is uneven, felted, ulcerated, or eYen covered 
by a bleachec1 coagulation. In other cases, which come under 
observation in an early stage, we see little more than yello"ish 
spots, or a dirty gray patch of a few millimetres in thickness, 
and arounil it a swollen and dull endocardium; llOr can we 
remove it from its position without loss of substancP. If 
we accnratl'ly examine the dnlness occnning in spots, or 
1he more difl'nse patch, or the substance which is founc1 on 
the ulceralt>d place itself, they will all be found to consist 
of "the most Yarious-shaped granular particles," as Yirchow 
so happily describes them ; and these bear the greal<'St re
semblance to c1iphtheritic formations. It forms a very finely 
granulatec1 mass, nlmost a detritus, which microchcmically dis
plays a strong resistnnce both to acids and to alkalies. These 
fine granules ham often been held for fat glolrnh•s, but treat
ment with alcohol or ether shows the grnunc1l<'ss1wss of this 
Yiew. In a small but well nttcsted series of casPs these sub
stances ham been proved \\ith certainty to consist of pnrasitic 
organisms of tlw micrococcus genus C\Yinge, IIeiherg, Burkhart, 
Eisenlohr). Virchow himself has confirmed this result in the 
case of Heiberg' s specimens. Anc1 in this we have further 
grnunc1s for retaining our view of this pathological product as 
c1iphtheritic in the anatomical sense. Ou the aJl'ectec1 parts of 
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the enclocarclinm, especially on the rnh·es, tbe ulcerated condi
tion of the membrane, ancl its mode of origin, can give rise to 
farther changes, both in the valves themselves and also in dis 
tant organs. The looser and more easily torn the tissue becomes, 
so rnnch the easier can a lamella of a Yalve tear, even before 
ulceration has set in, and then the lamellro, which remain unin
j1ued, are stretchetl and bulged out by the strain oI the circula
tion. This occurs still readier when ulceration has already de
stroyed one lamella, and in this manner are fonuecl the so-called 
acute i•alvular aneitrisins, convexities varying in size from a pea 
to a b0an, or a walnut; they arise on the auricnlo-ventricular 
\"alves, and project into the auricles, or on the semi-lunar ,-ah·es 
ancl project into the 1·entJ"icles. 'fhe bottom of one of these anen
rismal sacs may be perforated, and the ragged edges of the open
ing produced may form a source for embolic pl'ocesses. .\n 
aneurism of this kind, especially by depositing large thrombic 
masses, can build a considerable tumor, and in this way lead to 
acute stcnosis oI the ostium. Still the majority oE acute insufli
ciencit•s are producctl by spreading of the ulceration to the hase 
of tlll' flap, which is thus loosened and destroyed. or, if the 
procc•ss spreads in the other direction over the chordm tcndinm, 
by dragging tlwse away. "Then the ulceration is localized in 
the Yeutricles instead of on the valves, then the pressnre o[ the 
blood chil'CS out the cardiac wall; and this, when complicated 
with myocarditis, may gil·e rise to a so-called partial ectrdiac 
aneurism. CommunieationsoI all kinds, too, are fol'medaccord
ing to the> situation of the ulceration ; thus a communication 
between the two \"entriclcs has been obsel'l"ec1, resulting from 
ulceration of the septum. In another case we see communica
tion of this kind taking place between the right auricle and the 
antprior wall of the aorta . If the clisease be located in the left 
side of the hea1t, and iI small particles of the crnmbling parts, 
or-more rarnly-large shreds of tissue be swept onward by 
the current oI the blood, and enter the circulation of those 
organs which possess-as Cohnheim's investigations ha,·e shown 
-"terminal arteries" and rnlveless veins (as is the case, e. g., 
in the splPcn, kidney, brain and eye), they will give rise in these 
01·gaus to infarctions, by inducing secondary changes in the cir-
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cu lation. \Yhere the tricuspid rnh·es are disP<tsed, or where
t hrombi have formed in the right side of the heart, or, finally, 
where there is coincident thrombosis of peripheral vein~, 
infarctions, or-still oftener-abscesses from embolism, will also 
be found in the lungs, which possess "functional terminal 
arteries." Abscesses from embolism may form in all the organs 
of the body, for, as Cohnheim has shown, the embolus acts in 
these organs merely the part of an infective exciter of inflam
mation. It is an extremely interesting fact that organisms, 
which are now unanimously accepted as parasitic, have been 
found by Virchow, Bekman, von Recklinghansen and others, in 
the seats of metastasis, in the afferent vessels of the abO\·e
mentioncd organs, and that these organisms are similar to those 
which occur also on the original focus of the embolns. \Ye 
must here mention a peculiarity of the acute malignant form, 
"·hich distinguishes it from the subacnte vcrrucose, namely, 
the acute form but seldom leads to large clots, while in the great 
majority of cases it produces multiple, capillary emboli. A 
peculiar property of these emboli is that they not only cause 
rnech:mical obstrnction, but they also act as a chemical infec
tant, and are thus, in themselves, the symptom of a general 
blood poisoning, or else lead directly to this 1·esnlt. In spite of 
the certainty "·hich some authors express, that the changes in 
the sk in and mucous membranes, so often occmring in the 
course of endocarditis, nnd especially the capillary extravasa
tions which we find almost without exception on the mucous 
and serons membranes, together with the pnstulons exanthe
mata, of less frequent occnrrence, depend upon embolical pro
cesses, the question is still undecided. Ernbolic obstrnction 
has as yet been proved in very few cases, and it is quite possi
ble that here, as on other occasions where in Cection is involved, 
changes in the walls of the vessels, perhaps only of a functional 
nature, may render them more liable to rnptnre. The character 
of universal infection is also displayed in the coarse parenchy· 
rnatons alterations in the glandular organs of the abdomen and 
in the myocardium, ancl the case is not affected, whether we 
assume an inflammatory origin for these, or whether we regard 
them as the expression of deficient nonrishment. The spleen 
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is always found enlarged, often to twice its normal size, 
eren in cases where no infarction has occuned ; the Ji\·er is 
sometime· of the normal size, but generally hypertrophied, and 
only exceptionally atrophied; this last result, however, can sel
dom, with certainty, be attributed to endocarditis. In the kid
neys we meet with stripes of miliary, so-called "abscess for
mations," and these obstmct the afferent vessels with parasitic 
organism . Similar clots, too, occur in the miniferous tubules 
an(l vessels of the glomel'llli, even in cases where the bladder 
and ureters are perfectly intact. Hardly a single case occurs 
without changes in the epithelium. 

The brain still remains to be mentioned in the category of 
distant organs, which display pathological results that are 
directly attributable to endocarditis. Extravasations into the 
meninges ham been repeatedly observed, sometimes confined to 
the surface, and at other times piercing deeper, occasionally into 
the cerebral substance itself. But embolical obstructions of the 
forget· vessels, and metastatic abscesses clo not occur here so 
frequently in this class of endocarditis. 

On the heart itse][ we find pericarditis and myocarditis 
(the Jnltel' more frequently), either directly producecl from the 
t'ndorarditic centre, or brought about by emboli in the coronary 
arteries. The changes afkcting the lungs are generally the 
rcsLilt of t>mboli from the right side of the heart, and assume 
tile form of metastatic abscesses; this has been several times 
obscl'rC<l to protlucc pleuritis, ancl in one case actually hremo
thorax. 

In isolated cases, as in the one observed by ITerard and 
Sander, thel'c was no indication whatsoever, either of an abscess 
or of secondary infarction. ~\bout the changes the bloocl itself 
undergoes in this sevel'e general clisease, nothing is known. 
Yirchow has indee<l made one observation, where he found, two 
days after the drnth of the patient, that the blood had an 
acid reaction, and when boiled, precipitated tyrosine and lPu
cine ; but then we must by no means forget that these changes 
were observed post-mortem. 
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Etiology. 

Here we must distinguish between a primary ancl a secondary 
form. For the first we know absolutely nothing causal in 
the sense or a necessary connection between cause and effect. 
'Ve have only learned empirically some pathological condi· 
tions for it, which usually precede the development of c1iph
theritis, and on account of this we feel bound to assume some 
allied cause for both. 'l'he disease, however, seldom attacks 
perfectly healthy people. In the great majority of cases it has 
been observed in the course of acute rheumatism, seemingly 
unaffected by the number of joints attacked or the degree of 
pain. 'l'he cardiac disease does not usually commence till that 
of the joints has mu ou for some days; am1 after the fc,·er has 
begun to give way, a se,·ere shirnring fit ushers in the endocar· 
ditis. The form which occurs clming puerpt'ral fever represents 
a transition stage from the primary to the secondary. Though 
in some cases we can find no symptoms of disease on the geni
talia, yet in others the most undoubted diphtheritic affections 
have been seen on the mucous membrane or the uterns or 
vagina. And in these very cases the likeness between the 
d iphtheritic matter found on the genitalia and tlmt which co,·ers 
the endocardial abscess, is so strong, ancl parasitic organisms 
have been detected with such certainty in both cases, that noth
ing but the most stubborn incredulity couk1 deny a connection, 
brought about by the blood, between the a[ection of the geni· 
talia and the enc1ocardial centre. 'Ve do not wish, howe,·er 
entiring it may be, to make any conjectures as to the part 
which parasites play in these cases as the exciting causes of 
disease; still we must be allowed to consider them as the con· 
necting agent between the puerperal affection of the uterns, etc., 
and the endocardial process. 'l'he same holds good for another 
series of diseases arising from wounds, where the wounds 
(whether external, as in 'Vinge's case, or internal [.fausse 
route], as Eisenlohr observed) are the primaiy seat of the 
disease, and the endocarditis only a serondary affection, or, in 
other words, where the ulcerative endocarditis is only a part 
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symptom of the presence of pyo-septhromia. \Ve should be 
undoubtedly justified in regarding the colonies of micrococci, 
which are also to be found here, as the real cause of the emlo
cardial disease, aml in looking upon the whole as parasitic, ir it 
were not that on the one hand observations have been recorded, 
where no thought of such a connection can be entertained, and 
that on the other hand even cases of puerperal ulcerative l'ndo
carclitis itself have been observed where no other etiological 
factor could be brought forward besides the usual rheumatic one 
due to cold caught dming per:;pimtion. Besides this, the vcnu
cose form of endocanlitis occms in rheumatic arthritis, and in 
puerperal fm·er, too, oftener than the ulcerative. Thus, though 
the groLrnd prncess or the two is the same, yet a disposition to 
disease appear:; to exist in the endocanliL1m, which, under cir
cumstances as yet unknown, presents itself in the ulceratil·e 
form. As reganls the clefectil·e development of the ,·essels, 
which Yirchow has urged, and the existence of which he hns 
onJ.r pro,·ed in a few cases, it remains to be decidell how far 
it rn11 be regarc1ec1 as a material gronnd for a so-callecl prcdispo· 
sition. In any case, from the fact that old Yaln1lar defect:; can 
only be regarc1cl1 as etiological in the third degree, we can 
imagine how much importance should be attributed to previous 
vascnlar changes. Several of the observations already rnade 
(ancl to which I can alld one of my own) prove that prm-ionsly 
existing old endocardinl changes, in particular a thickened anll 
retracted tissue, which so frequently dispose to recrmlescent 
Yerrncose inflammations, may occasionally form a faYomble 
gronnd for the de\'elopmPnt of an acute ulcemL1s process. It 
is extrenwly doubtful whether we may reckon typhoid and 
acute typhus ns etiological. Rudolph l\Ieier hns called atten· 
tion to the fact that in the one case which Griesinger adduced 
to prove this assumption, and in which endocarditis followed 
typhoicl, there is no evidence to pmve whether this was the 
ulcerative form or not; and the female, on whom Yast observed 
ulcerative endocnrditis after measles, had previously suJrered 
from rheumatic arthritis. 

It is still kss justifiable to bring forward acute or chronic 
diffuse nephriti~ in any causal relation to diphtheritic endocar-
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clitis. Out of the numbers of persons affected with renal clis
ease, who have come under my notice, I have never seen one 
with this carc1iac complication; and even if one such case is 
described, we still have no right to promote such an exception 
to the etiological paradigm. 

Age alone remains to be mentioned among the circumstances 
whose influence we have empirically learnecl. In the majority of 
cases observed the patients were young, under thirty years of 
age; only a few were over forty. The first case on Tecoru, which 
is described by Senhouse Kirkes, was a boy of fourteen. Sex 
and occupation lmve not as yet been observed to exert any 
influence. 

Symptoms. 

It woulcl bo impossible to dr:1w a tabulated general de
scription applicable to el"el')' ease of enclocarditis, since hardly 
two cases have be<'n found exactly alike. \\'e can only con
struct certain types by abstraction from the observations at 
our disposal, and anange the diiferent phenomena under these, 
so as to form a harmonious whole. The types, two in number, 
arn the typlwicl and the pymmic. The prerniling symptoms in 
the typhoid form arc the general constitutional disturbanc<' ancl 
the nervous disturbances, which produce the same impression on 
the obsen·er as typhoid fever; in the py::emic form the character 
of the fever and the occurrence of the various metastases con
stitute the distinguisl1ing characteristics. Ilowever, many cases 
fall distinctly under neither the one head nor the other. The 
following is a general outline of the typhoid form. "After the 
patient has been complaining for some cla)'s of more or less 
sharp pains in the joints, these give way, but the accompanying 
fever remains either very high, or, if it has gone clown, a severe 
shivering fit comes on suclclenly, anc1 is iollowec1 by heat and 
perspiration. Defined local complaints, "·hich would call the 
physician's attention to the heart, arc seldom made, even though 
the clisease be complicated by pericarclitis; the patient only 
complains of headache, giddiness, general prostration, and some
times of an oppressive feeling of pressure in the epigastrium. 
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The temperature generally remains high, hut varies too between a 
remittent and an intermittent character; the pulse is quick, soft, 
and small ; the tongue is dry; the lips are coYered with a sooty 
coating; vomiting comes on, sometimes only at the bL•ginning, 
other time· repeatedly all through the course of the dbease ; 
clianh~a ancl constipation succeed one another; the abdomen is 
puffed up, and the spleen swollen. The patient is at /irst cul
lected, but becomes confusecl; delirium and somnolence succeed 
one another, till the latter reaches the stage of perfect coma. 
"Crine and faeces arn inroluntarily passecl; the urine is dark, and 
contains albumen ancl sometimes blood. The objectil·e examina
tion of the di[ereut organs shows that the spleen is enlarged and 
painful on pressure. Over tue heart we usually hNH' a loucl 
systolic murmur, occasionally a diastolic one; sometimes it is 
best heard over the apex, sometimes 01·er the base, but especially 
in the neighborhood of the aortic ostium. "·hether we find an 
extension of the cardiac dnlnrss to the right or left, or whether 
there are, as usually occurs, no changes at all in the cardiac 
volume, all th'pends upon the situation and area the pt·occss had 
taken up. Complication with pericanlitis can protlnce very con
siderable changes in the physical symptoms. 

The commencement of thepyC£micform also announces itself 
by a severe sh il· ering fit. The fits then recur, either with perfect 
irregnlal'ity, several times in a day, or sometimes with sttch per
fect regttlari ty of paroxysm ancl apyrexia that the obsen·er 
would at first imagine he hacl an intermittent fe,·er before him. 
A lying-in patient may have left her becl after the puerperium, 
and feel apparently perfectly well, when the first attack of shiv
ering, followecl by considerable clepre~sion and general prostra
tion, announces the arrival of enclocarclitis. In aclclition to the 
gt•1ieral disturbance of the system, here strikingly dm·elopecl, 
ancl to the peculiar course of the fever, metastases occur in this 
form with grPat frequency, though we are incapable of detecting 
most of them during life. Amongst the first occur roseolar, 
petechial, or hemorrhagic spots on the skin, or even a rapiclly
cleveloping pustulous exanthcma, calculatecl to attract aLtention. 
In other cases we see a jaundice-like coloring of the skin and 
conjunctiva. Dianhma is frequently observed, ancl blood is 
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generally mixed with the stool. A swollen spleen and albumen 
in the mine occur in almost e,·ery case. The local phenomena 
in the cardiac region are similar to those in the typhoid form. 
In both the patients are generally unconscious before death 
takes ph1cP. 

But bcsicles these pretty sharply-defined forms, intermediate 
ones occur, isolated cases, which give us the impression that we 
only have a rheumatic fever to deal with . E\·en the most accurate 
objective examination can detect no physical symptoms of the 
local disease. Yague feeling of pain in the joints and muscles, 
accompanied by a fover, with its temperature curve belonging to 
no special type, but keeping on the whole pretty high, and with 
a rather mpid pulse-these, ancl some corresponding gastric dis
tmbances, are the only signs of the disease, in its comse quite 
as destructire as the others. 

\\"lwn, in order to become better acquainted with the varia
tions, we consiller the symptoms one by one, we meet with the 
following: 

The local appearances in the cardiac r<'gion, which we should 
be inclinecl to rank first, on account of their diagnostic value, 
are by no means always clearly expressed. Subjective com
plaints arc rarely made; there was no pain when the case was 
not complicated by pericarditis. Some hacl a feeling of dread 
and oppression, others had none. The most frequent cause of 
trouble was the sensation of palpitations of the heart. The 
objective examination, too, left a great deal unexplail10cl. It is 
quite comprehensible that there is no ground for the production 
of murmurs, and that we do not hear them when the cndocar· 
dial changes are located on the walls of the ventricles and auri
cles. But even in cases where the Yalves are the seat of the 
disease, there may be no murmur audible, not only before 
ulcerntion has actually taken place, bnt even-as has been ascer
tained beyond a dot1bt-during the entire progress of the ulcera· 
tive prol'ess. In the majoi·ity of cases, however, that ambiguous 
sign, a systolic blowing sound, occurs quite eal'ly in the course. 
Signs o[ hypertrophy of the heart and stagnation in the pul
monary circulation soon succeecl, when the progress of ulceration 
has 1iroclncec1 an acute incapability of closure of the valves, by 
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loosening ofl' a flap, or by perforation. The duration of the 
whole process is generally too short to admit of any very mani
fest development of secondary changes, and it may be laicl 
clown as a general rule that we nernr find an enlarged area of 
clulness unless chronic rnlvnlar disease is present or a fresh 
peric-anlial exudation has taken place. Diastolic murmurs, too, 
arc heard when the disease is confined exclusively or in greater 
part to the aortic Yalves, while these murmurs are scarcely ever 
heard when the mitral valve is afl'ectecl. 

Respiratory disturbances are observable in many cases, ancl 
arc rendered remarkable by the discrepancy between the snb
jPcth·e clyspncea, and the few changes we can discover in the 
lungs. Obstrnction of the circulation in the pulmonary vessels 
is generally the cause of the shortness of breath. It is only in 
exceptional cases that the stagnation is so great as to proclnce 
ruptures in the vessels of the bmnchial mucous membrane ancl 
hfcmoptysis. \Ylien the tricuspicl valves are diseased, or when 
there is thrombosis of the right side of the heart, or when, 
finally, there are thrombi of the peripheral veins, the signs of 
hremorrhagic infarction, with or without secondary pleurilis, 
will ah;o be obseITecl in the lungs. \Yben 110 marked changes 
are to ])(' cldPctecl in the l11ngs or pleura., we must not forget 
that the respiratory difficulties cau be clue to the presence of 
pericarcli tis. 

The changes in the system in general, especially fever, are far 
more constant than the cardiac phenomena. Fever, though oc
cuning under different forms, is never absent. Most freqtwntly 
it assumes somewhat the temperature cmre of an iJTegular inter
mittent. Especially at the commencement abnormally high t<·m
peratmes of 10,3.8° F. (41° C.), ancl higher, fall in twenty-four 
hours, or in several clays, to or below the normal. This increase 
of warmth is generally connected with the feeling of a cold 
shil·cr, and followed by heat and perspiration. But at the com· 
mencement intervals of apyrexia occur, in alternation with high 
tempt>ratures. But in the s11cceeding course the cliaracter of a 
febris remittens or subcontinua is generally assumed, though 
shi1·ering fits often recur; towards the encl of the disease these 
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fits cease altogether. In isolated cases, highly important from 
their easy confusion with ileo-typhoid, the initial shirnl'ing fit is 
the only one which occurs dmiug the whole course, and the ferer 
assumes a subcontinuous remitten t character, with an evening 
temperature of from 104° to lOfi.8° F. (40°-41° C.), and a morn. 
in" one of 102° or 103° F. (38.8°-39.2° C). In one case of this 
na~ure I repeatedly found the so-called "inverse type," or a 
higher temperature in the morning than in the evening. 

The pulse has always been observed as abnormally frequent, 
and, especially if the case is complicated by myocarditis, it 
reaches to extraordinarily high numbers. It is not marketl by 
any further peculial'ity, and when sharply defined abnormalities 
in its fulness or rhythm occur, pericarditis or myocarditis is 
present as well, and should be i·egarded as the cause. 

Disturbances in the digestive organs, as rnmiting or diarrhrna, 
occmred in almost C\'ery case, and especially in some observed 
by Lancereaux, their intensity was so great, and threw e,·ery
thing else so completely into the shade, that at first they gare 
him the impression of cholera. Yomiting, however, generally 
occurs only at the beginning, while clianhcra aml meteorismus 
accompany the whole course; constipation, on the contrary, is 
seldom observeL1. In some cases, pathologico-anatomical cause;, 
SLtch as intestinal catarrh, swelling of the follicles, etc., haYe 
been detected as the foundation or these functional tlisturbances; 
especially when blood has been passed with the f:cces, ernbolical 
masses have been fonncl in the branches of the rnesenteric artery. 
But frequently we cau find no amitomical changes, and the in
testinal phenomena, particularly ,-omiting, must be regart1ec1 as 
symptoms of infection; similar phenonwna may be experi
mentally shown on animals after the introduction of putricl mat
ter; they occur, too, as forerunners o[ acute exanthemata, and 
this is especially trne of the rnmiting. For other dbtmbances, 
even for some gastric ones, we must take into account the 
changes which tn ke place as well in tho glandular organs or the 
abdomen as in the alimentary canal. Of these glands, the liYer 
is the one most frequently affected. Mere epithelial changes, 
when they do not extend to dissolution, procluce no striking re
sult. In one case ob~cl'Vecl hy Schuit'1er, marked a,trophy of the 
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parenchymn, took p lace, and was accompanied by icterus. In 
two other cases where icterus was present, emboli were fo und in 
the branches or the hepn.tic artery. In most cases which were 
complicated by jaundice, nothing material could be found to ac
count fo r the symptom. The capillary gall-ducts, indeed, were 
never examined. 

The spleen could generally be recognized during life as en
larged, an cl was often accessible to palpation. The tension on its 
serous membrane explains the sensation of pain the pa tient 
experiencccl from percussion, and which often oceurred without 
external cause. 

Disturbances in the cliuresis are mostly to be recognized as 
abnormal constituents in the urine. Parenchymatous changes 
in the epithelium, and the changes in the circulat ion bm nght 
about by the fe1•er, are the principal causes of albuminuria. 
The occurrence of hmmaturia is very rare, and is only brought 
about by the infarction of very large clots ; metasta tic mil iary 
abscesses g ive us hardly any external symptoms. 

The phenomena exhibited in the nervous system relate chiefly 
to tho sensorium, and display at first an irritant character, but 
depression very soon succeeds. The symptoms of irritation 
have never been observed to increase to continuous puerpeuil 
mania, excep t in one case described by "' estphal; bn t thi s 
pati<'nt had formerly suffered from mental disease; and Rudolph 
:Meil' r is rt•t· tainly righ t in considering thi s one case as insufficient 
er iclenrc to establish a causal nexus between ulce rative enclo
card itis aml acu te mental di sease. H is impossible to "ay 
positin'ly how far the delete1'ious influence of an abno11ually 
l1igh temperature is concerned in the production of the sta tes of 
irritati on ancl depression in the sensorium. But this much is 
perfec tly ce1tain, that thi s cause can be assigned only in a very 
limited number of cases, since most of the netTOUS disturbances 
occur righ t a t tho beginning of the disease. So in this case, as in 
typhoid and ncnle ty phns, we must consider the phenomena as 
dependent on the action of abnormally constituted bl ood on the 
lleJTOUS centre, until more apparen t anatomical changes ca n be 
found on which we may lay a material foundati on. The corti cal 
substance of the brain has been very seldom examinecl in these 
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cases, though occasionally embolic obstructions have been found 
in the capillaries. In addition to the sensorial disturbances, we 
often meet with paralysis, generally as hemiplegia, with well. 
defined central origin. These cases always resulted from coarse 
lesions in and on the brain, such as blood extra\·asatecl into the 
cerebral membranes, on and between the gyri, and even pressing 
into the substance of the brain, or else soft patches resulting 
from embolical stoppages in the arteries of the Sylvian fissure. 
"There the optical fonctions were aiieeted, the cause was found 
to lie in extravasations in the choroid or retina., or in inflammation 
of the whole eye, resulting from obstruction in the branches of 
the ophthalmic artery. 

Diagnosis. 

Diplttheritic endocarditis can seldom be diagnosticated with 
certainty, and is generally either altogether overlooked, or at 
most conjectured. This is not surprising, considering how 
little the complaints of the patient attract attention to the local 
disease, anil how ambiguous both the local and general symp
toms arc. In fact, there are no local symptoms at all, unless 
the ilisease be seated on the valvular appamtns. E,·en in this 
case a systolic mmmur has no special significance, as it may 
be of a quite accidental nature. A diastolic murmur would 
be of more Yalue; but to estimate it properly, we must exclude 
the existence of u chronic heart disease. As a matter of fact, 
the mere presence of these auscultatory phenomena is not of so 
much diagnostic value as the changes in their character. The 
earlier obserYers, and especially Charcot and Vulpian, lia,-e 
pointed out the worth of this, showing that according to the de
gree and progress of the ulceration, at first only a systolic blow· 
ing sound is heard, confined to the area of the apex, which next 
grows 'waker here and more audible o,·er the base ; afterwards 
it is complicated with a diastolic blowing sound, and finally 
exhibits all the signs of perfect insuflicicncc; they showed, in a 
word, that the auscultatory sounds go through a number of 
stages. The symptoms of enlarged area of superficial and deep
seatetl dulness occur wheu we have acute valvular insufficiency, 
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ancl selclom uncler any other circumstances, except it happen 
that pericarclitis too is present. "'hen such a combination or 
auscultatory ancl percussional symptoms takes place under our 
eyes, the diagnosis of endocarclitis in general is an easy rnatter, 
ancl consideration of the general state of the system aml the 
etiology (should "·e be able to ascertain it) will establish its diph
theritic character. But if, as is usually the case, we fincl the 
local appearances indistinctly marked, the general state of tlw 
system is more likely than anything else to !encl us to confnsing 
it with typhoid fever, irregular intermittent fever, or some 
other pathological state. Confusion with intermittent fever may 
be easily aYoiclecl, since no genuine apyretic intervals occur in 
endorarditis, at least ouly in the very beginning, and later on 
mPrP i·<·missions; besides, the shivering fits occur unaccompanied 
by any decided change or temperature. Bt1t ulcemtive endo
canlitis can simulate typhoid mnch more closely, for the spleen 
is nearly always enlarged, ancl a roseo!ar 01' petechial exanthem<t 
is ,·cry often present, and frequently aecompanied by meteoris
mns. IloweYer, the striking dispropol'tion in the duration of the 
clisen"" and the seYerity of its symptoms, as well as the absence 
of thl' tl'm peratme curve so peculiar to typhoid, ancl the abnor
mal rah• of the pulse. will all suffice at kast to establish a well
fonncl .. a doubt of its typhoid character. But the most important 
point is the consideration or its etiology, such as rheum-itit· arth-
1·iti s, puPrpPrinm, chronic Yah·ular disease, pywmia, ancl trau
matic cli"eases in general. \Yhen one of thest• etiological factors 
is pl'PS<'nt, ancl the local aucl general symptoms which we hare 
mentioned occur on its foumlation, the probability or the diag
nosis is grmtly strengthened. It becomes a matter of certainty 
in tho'<' cases where embolical processes, which are easily cle
tectPd, oeenr simultmwously (e. g., development of panophtha l
mitis pumlenta, lwmiplegia, etc.), ancl where we can exclude all 
sources of emboli other than the cardiac valves, ancl likewise any 
chronic ,·al ve disease. 

Duration. 

The scantiness of the material which has come under observa
tion reuderti the calculation of its dtuation very difficult, and, 
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besides, the commencement of the disease is often not exactly 
defined. The cases which occunecl after rheumatic arthritis 
lasted from two to four weeks, while those which came on in the 
course of py::cmia ancl during the pucrperium ended fatally in a 
far shorter time, sometimes in from four to six clays. Spontane. 
ous cases, ancl those where the valvular disease is recurrent, last 
comparatively the longest. 

Prognosis. 

From an anatomical point of Yiew, recovery is not impossible, 
especially "·hen the process has not gone beyond its first stages. 
Ancl even if an ulcer do form, it may heal to a scar, and thus 
reco\"cry set in, if general infection was not the result or the 
origin of the enclocarclial disease. As a matter of fact, however, 
there is no case of recol'ery on record, and after the diagnosis 
lias been once firmly established, the prognosis must be regarded 
as extremely unfavorable. 

Treatment. 

Though we can easily establish indications, our present 
means are not capable of meeting them. A genetic treatment 
is perhaps most admissible in cases of puerperal diphtheritis 
and traumatic -pymmia in general. Yet here the local treat
ment is too feeble to ward ofl' the spreading of py::cmia. Besides 
the regulation of a fal'orable diet, when possible, our only re· 
sources are the lowering of the excited activity of the heart and 
the reduction of the fever. In regard to the former, the local 
application of cold in the shape of ice-bags is the most pre[
erable. ·with t11is may be connected the internal use of mineral 
acids, which lower the action of the heart, and have a long· 
stamling repute as antiseptics. To combat the fever, quinine 
in la1·ge doses is indicated. The use of sali cylic acid seems espe· 
cially suited to cases where there is some probability of a parasitic 
origin of the disease. Digitalis, such a sovereign remedy in all 
other heart diseases, must be employed here with the greatest 
caution, since further gastric disturbance and weakening of the 
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heart's action are greatly to be feared. If this latter occurs, it 
mu't be mPt with such well-known stimulants as camphor, 
cru·bonate or ammonia, musk, etc. Friedreich, on account of 
the relatively succe sful results he ]Jrofesses to haxe obtained, 
recommell(lS the further trial of corrosive sublimate. It seems 
to me worth while to make further trial of Lender's method of 
inhaling ozone for pyremic cases. 

Acute nml Subacute Verruco~e Endocnr<litis . 

In addition to tho works mentioned in the preceding paragraph, compare: F. L . 
Ji)·eys,i9, Die Krnukheitcu des IIcrzens. Vol. II.-Bouillaml, Nouvcllcs recher
ches sur le rhcumatismc nigu en gGnCrnl ct spCcialcmcnt sur la lvi de la coin
cidl'ncc de pcricnrditc ct de l'endocardite avcc cette nrnladic. Paris, 183(i; and 
Trait(: cliuiquc des maladies du camr. Vol. II . pp. 1-150.-Franz Zrhelmayer, 
Die Ucrzknmkbc1tcn. Wien, 1848, p. 232.-Luschkn, Das Enclocarclium und 
die Eudocarditis, in Vircb. Arch. Bel. IV. ; and Ucber zotteufiirmigc Bildungcu 
an den Scmilunnrklnppcn der Aorta, Deutsche Klinik, 1a;;6.-R1dde, Ucbcr 
Ilcrzkmnkhcitcn, in Giinsburg's Zcitschrift, 1852.-Rokil<wsky, Ucbcr dns 
Auswachscn dcr Ilindcgewebssubstanzcn. Sitzungsbcr. clcr Wiener k. Acad. 
dcr Wisscnschaftcn. 18.j4,-R. T"irclt010, Gcsammclte Abhandlungen, p. 505, 
etc.-Ridwnlso11, The cause of the coagulation of the blood. London, 1s;;s, pp. 
371, ct SCfJ..-.lliiller, Die Mikhs£iurcthcorie des Rheumatisnrns. TG;nigsb. Jahrb. 
1800.-G. llcylter, Zur Fragc clcr Erzeugung dcr Emlocanlitis, in Virchow's 
Archi\•, Bel. 21, 1801.-Rmtclt, Ucbcr den Einfiuss dcr Milcbsilurc auf dns En· 
clorllt'dium. Dorpat, 1SOO.-llt11cltl, Zur Casuistik und Aetiologic tlcr Emlo· 
cnrclitis, in O.::stcrrcichischcr Zcitschr. fi.i.r pm.kt. Ilcilkunclc, 1862.-Auq. 
Olirier, Nouvelle note SUI' l'cnelocardite, etc., in Gazette mCdicnle de Paris, 
1802, p. 360, ctc.-L'Epine, Sur le si~ cle preclilectioo de l'eodoc:i.rditc ct de 
l'cndopericardite d'nprl-s de nombreuscs obscrvntious. Gaz. mi'.lcl de Lyon, 1867. 
-D11moe ct fl1cluml, Des complications cardiaques de In variole. Pnris, 1871. 
-Lahatlie·Lfl!Jrrrce, Des complications carcliaque du croup ct de la clipllthCrie. 
Paris, 1873. -Rt:ne Blrtclie, Essai sur les ma.ladies du cccur chez lcs cnfants. 
Paris, 18G!>.-Rml Sperling, U'cbcr Embolien bei Enclocarclitis. Berlin, 1872. 
Inaug. Dissert. 

Patltological Anatomy. 

The subacute form of enclocarditis, which supplies the tran
sition stage to the chronic, has many JlOints in common with 
the latter. It occurs far more frequently than tile diph· 
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theritic. In extra-u terine life the subacute form is eYen more 
confined than the cliphtheritic to the can1iac 1·alvnlar apparatus 
of the lef t sicle, ancl to the chordro tenclinro. Sperling, from the 
materi al of the Berlin P athological Institution, gives a good esti
mate of the subacute ancl chronic forms of enclocurditis in aclults 
as regards their Tela tive frequency of localization in the right and 
left sic1es of the heart. Accord ing to thi s, he founcl, out o( 300 
cases o( endocarcli tis, 207 in the le(t side and 32 in the right; 
confined to tl w left side alone 268, and confined to the right 
alone 3, and simulta1wously in both 29. In the fCP tus and new. 
born child the reverse helcl goocl. R auchfnss, in St. P etersburg, 
founcl clul'ing hi s investigations 192 cases o[ fCP tal endocarditi s in 
the righ t side ancl 15 in the left. Those surfaces of the vah•e 
which face the current so as to encounter the grea test mechanical 
tension and fri ction. especially the lines or closure o( the auriculo
" entri r ula r rnh es, and the surround ings of the noduli Arantti on 
the semi -lnnar rnlves, are the favori te seats or disease. Next to 
these in frequency we see it occur on the chordro tendinro, but 
i·elafo·ely seldom on the endocard ial lining o[ the ventrtcles. 
\Ve find the poste1'ior wall of the left anri c\e perhaps as fre
quentl y affec ted, according to L' Epine' s estimate, more fre· 
qucntly; bu t I mar be allowed to l'Pma1·k that hi s calculations 
apply more to opacities and thi ckenings in general, than spe· 
cially to vcrrncose endocardi tis. In the adult, too, the tricuspid, 
and even the fl aps or the pulmonary valves, arc only affected in 
very excep tional cases. IYith a l'icw to express the relative 
frequency with 11'hich the affection attack s the different rnlves, 
Sperling tabulated Virr how' s material, so that ont of 300 cases of 
endocarc1itis he found it 253 times on th" mitral , 129 on the 
aortic nl ves, 29 on the tri cuspid, :incl 3 times on the pul· 
rnonary vah·es. In 157 cases the mitral alone "'as afl'ected,- in 40 
the aortic rnh'es alone, ancl the tri cuspid alone in 3 cases, while 
the vah es of the pulmonary al' tCl'Y were not the only affected 
parts in a single case. The rnrrncose prod ucts, which ci-en Laen· 
nee regarc1ecl as purely fibrinous form a ti o11R, al'e not the result of 
an organizec1 exudation on a free smfacc, bu t tho fruit oE in· 
ttammatory changes in the parenchyma. In the diph theritic form 
we saw how the p roliferation of y oung cell s hastened the apti· 



SUBACUTE VErtRUCOSE EXDOCARDI1'IS. 83 

tncle to tear ancl general clissolntion of the tissue \\"ith enormous 
rapidity. Bnt, in the present case, the most foremo t changes 
are of a progn·s~il"e ancl more enduring order, proclucecl by an 
initation, ""hich, though not so drulent, lasts 1·err much longer. 
The comwctil"e·tissue elements proliferate to form a jelly-like 
mucous tissue on the free surface ancl betwepn the cells. The 
longer the process lasts, so much the firmer becomes its consist
ency, and so much the more numerous are the rnrious excres
cences iL forms. These latter \-:1ry, f iom the hardly perceptible 
1·ehet coating on the normally smooth valvnlar snrfacPs, to more 
or ]pss opacity ancl swell ing of the opaque spots, connected ""ith 
wart-like, pa pillose, or even knotty and caulittower-shaped out
growths rn the form of a cock's comb, generally of a reel or gray-
1·ed color, and alll'ars firm at the base, though the point mny only 
have a Jelly-like consistency. Fibrin is precipitated from the 
blood on the rn \\' and projt>ctrng snrfaces, and the fibrin bccomcs 
so entangled in the connective-ti>>ue outgroll"th that it is hanl to 
separate the ,-e1Tncose ancl t!Jrombotic masses from one nnolher, 
so much so indeed, that before Rokitansky's ancl Yircho\\'·8 in
vestigations almost general ignorance of the histological nature 
of these protlucts prevailed. The great likeness these small 
cock's comb pnpillro bore to epidermal excrescences ancl pointed 
conclylomata Jed Corl'isart to regarcl them as syphilitic. This 
view, though eonfirml'cl in one case (Jnlia). is incorrect for the 
majority. TIH'S<' poly pons formation~ sometimes take up a more 
consiclcrablP Ul't'a, ancl are sometimes even peclunculatecl ancl 
exhibit a certain degree of motion. It is chiefly in the aortic 
Yahes that we find these long tufts, s11·inging on threatllike 
stalks, anrl hanging into the Yentricles. \Yhere snch peclnncnlatecl 
ontl(rOll"tlrn came undPr my Ob$en·ation ancl hacl proclucecl very 
plain symptom clnring lifP, the cases had all run either a 
suhacnte or chronic coursP, not at all confirming Fuller's suppo
sition that they are al ways >et·y rapidly form Pel. 

The cho1·clrc tendinro may nndPrgo the same changes as the 
valves, so that they come to look exactly like an ear of corn, 
ancl form the sent of thrombotic depositions. \Yhenever these 
latter occur, whether it be on ah·Pacly fo rmecl excrescences, or on 
parts of tile cndocartlium which are still in the raw stage, 01· 
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wliether it be as" cardiac ]Jolyps," which often accompany enc1o. 
can1itis as coagulations in the auricles or ,·entricles-in any of 
tlwse cases there is a possibility of embolical processes taking 
place, and this possibiliiy is realized in this f01m of inflammation 
through the agency of the most varied causes. But the very 
naimc of the emboli, and their manner of occmTPnce, dis· 
tingnish the diphtheritic from the verrucosc endocarc1itis. In 
the diphtheritic the size and number of the destructive metas. 
tases are in no way related to the area over which the ulceration 
lias extcndc•d, while in the venucose form metastases never 
occur except when large quantities of fibrin are deposited, and 
the clots block up larger arteries; but they are fewer in number, 
and their action is mechanical and not infectious in most cases. 
Thus we can more accurately follow all the transformations in 
an embolns of this kind, such as filling with fat, calcification, 
etc. According to Sperling's statistics, the kidneys are the 
organs most liable to infarction, and not, as was generally sup· 
posed, the spleen. "'hen the right side of the heart is affected, 
infarction takes place in the lungs, more particularly in the 
inferior lobes and especially those of the right lung. The Berlin 
matrrial exhibited the following relations of frequency: Emboli 
occurred in one.fourth of the total number of cases. Out of 84 
cases of em bolus, the kidneys were found 57 times affected, the 
spleen 30 times, the brain 15 times, the liver and alimentary 
canal 5 times each, and the skin 14 times. 

The verrncose affection in its subacute fo1m is so seldom 
found alone in the heart, and so generally accompanied by 
periearditis, that seveml observers will only speak of endoperi· 
carditis for this reason. The combination with myocarditis is 
by no means so frequent. The further changes, such as fibrous 
thickening, cartilagination, calcification, which the valvular tis· 
sue anc1 outgrowths undergo during a prolonged course of the 
disease, fall under the head of chronic endocarditis. 

Etiology. 

The etiology of the subacute form is in part similar to 
that of the diphtheritic. Rheumatic arthritis here too takes 



UB.\CUTE YEnI!lJCOSE EXDOCAHDITIS. 85 

the first place, and indeed it combines with the vegetative 
infinitely oftener than with the ulcerath·e endocarclitis. The 
uncertainty of the diagnosis, in many cases, explains the great 
discrepancies between the estimates made by different authors 
as to the frequency of the combination. Great diJl'erences prPrnil, 
even on the subject o[ the cardiac complications in rheumati~m; 
and here the easier course is to make ·no distinction between 
enclo- ancl periearclitis. Bouillaud assumes a percentage of 53, 
Budd of 48, Fuller oI 23, and \Vunderlich and Lebert oI 2:3. 
\\'hen we considc'r our present subject, subacute enclocarditis, 
the variance is still grPater. Bamberger finds it in 20 per cent., 
Lebert in 17.1, \\'unclerlich in 15.7, and Roth in 12.6. Accord
ing to Bouillaucl, on the other hand, in 0\·ery ten cases of 
i·heunmtic fever, there were eight complicated with cndocanlitis; 
and Y ernay finch even this estimate too low, especially for 
chiklhoocl. From this it may be seen how unfruitful these 
statistics are at present, and how much they depencl on thP 
expansive power of the statistician's conscience as regards diag
nosticating the presence of endocarditis. Of one thing we may 
rest assured, namely, that it is far oftener assumed than rPally 
1wescnt. The assumption that the severer cases of rhcumntism, 
in which many joints are simultaneously involved, are oitenel' 
complicated than the lighter cases, is also not quite safe, though 
founcled on more careful statistics undertaken by FLtller. I ant 
much more inclined to side with Yogel ancl others, who do not 
recognize any such distinction between severe and light cases 
as regards their influence on cardiac complications. Nor can I 
share the opinion of distinguished physicians for diseases oI 
children ("'est, Rilliet, Barthez, etc.), who assert that childhood 
best illustmtes the connection between rheumatism and endo
carditis, becanse the majority of cases of rheumatism occurring 
in childhood is complicated by endocarditis. For I ltaY<> re
peatedly seen cases of acute rheumatic arthritis, even in children, 
wl1ich were not followed by endocarclitis; and indeed I con
sider the disposition to endocardial affections, on the whole, 
smaller in rhilclhood than after puberty. The maximum fre
quenry of valvular diseases falls between the ages of 20 and 40, 
or 60 and 70. It is a striking fact, but one which I have 
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frequently confirmed, that those acute articular afrections ac
qnired in the course of gouorrhcra, aml which are embraced 
under the title of" Rheumatismt1s gononhoicus," are seldom or 
nerer complicated with endocarditis, while pericarditis bas been 
comparatin;ly often observed in this connection. liowever, it is 
not exclusil·ely articular rheumatism which lends a favorable 
site for the production of this heart disease. Thus it ma.y be 
preccclPd in children, for example, by the caput obstipnru, and 
in adults by muscular rheumatism. Though in by fat· the 
majority of cases the rheumatism, whether articular or mus
cttlar, has been first obserYed, and afterwards the development 
of the heart disease, yet there are a few well-attested cases on 
record where the process first localized itself in the endocar
clitun, and the articular affections followed later (Graves, Stokes, 
Trousseau, Monneret, Gubler, Jaccoud). 

Childbirth and pregnancy, in general, also stand in close 
relations to the de,·elopment of this form of endocarditis, 
although the connecting link between these two conditions is 
no more Yisiblc than in the case or rheumatism. Ollivier has, 
however, compiled a series of observations, which render the 
existence of the connection most highly probable. This pe1 iod 
of a woman's life is rendered peculiarly dangerous, if, before her 
pn•gnancy, she has acquired heart disease. In fact, what Yir
cl1ow call" the recurring form of endocarditis vcrrucosa, is far 
more commonly Jeveloped during pregnancy than the primary 
form. 

Old valntlar diseases are in general one of the commonest 
causes of the subarute endocarditis. \Ye must, consequently, 
distinguish between an original and a rec1trrent form . And in 
this section we have the original chiefly in Yiew. 

Acute exanthematoits diseases in cbildhood are rather pro
ductirn somces of enc1ocarc1itis, especially scarlatina and 
measles, and the former more frequently than the latter. One 
might easily be led to think that those rheumatoid affections, 
which are often observed, especially after the fading of the scar
latina eruption, were the agents to produce the heart disease, 
ancl that we liave merely a repetition of the rheumatic combina
tion. Ilowever, this connection can not be proved, and the 
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occurrence of these rheumatoid affections is no 11eceS$lll'J' link, 
for the heal't clisease may be quite early developed, even before 
the exanthcnm has faded. Dnl'ing an epidemic of scarlatina I 
saw 0110 child in a family attacked by diphthe1·itis, and the otl1er 
by sulmcute endocarditis. Both complications produced fatal 
results. 

Although endocarclitis has been observed in the course of 
val'iola, still we are scarcely authorized to speak o{ any connec
tion belwecn the two. In the severe epidemic wh ich visited 
IIollancl during my professional activity there, amongst a lal'ge 
1llrn1lwr or small-pox patients I did not once see this complica
tion arise. 

Accol'ding to Labaclie-Lagrarn' s assel'tions, croup and diph
theritis arn also complicated by vegetatil"C endocarclitis, and the 
same author m·en expresses au opinion (for wl1ich I can fincl no 
ground in his o'rn obsel'vations), that in this Ycry cnclocal'dial 
complication lies a cause, though one which has as yet rccc;ived 
little attention, for the fatal issue of those diseases. 

Endocarditis has been obsencd to follow in a few cases of 
typhoid, but myocarditis succeeds far more frequently. 

Chronic or acute inflammation of the kiclnPys is inclcecl not 
very often the cause of enclocarclial disease, but still there are 
caSl'S on rccorcl. BLlt wl1erc an acute neph ritis occunccl simul
taneously with endocarclitis, as oftt'n happens, I coulcl only 
regal'd both as the l'esults of a thil'd force common to both; but I 
ham ne,·er obsen-ecl a renal inflammation as an etiological factor 
in the heart disease, for they were clernloped quite simulta
neoLtsly. 

Symptoms. 

In many cases the disease exhibits so few general phe
nomena that anybody who is not in the habit of making a 
local examination of the organs e"ery day dming acute affec
tions is certain to frequently overlook the cardiac complica
tions. The general state of the system which exists previously 
to the enclocardial clisease is usually not materially alterecl 
by its achent; and the fever connected with the original ma-
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lady is not necessarily altered, either in intensity or type. 
Only when convalescence has already begun in the articular 
affection, and the fever is on the decrease, then renewed fre. 
quency of the pulse and rise of temperature attract attention 
to the heart, and the patient may sometimes complain of palpi
tations. But other complaints, such as those of pain, are never 
made, except in cases where pericru:dltis or pleuritis are simul
taneously developed. The palpitations, however, annoy the 
patient, sometimes in a continuous form, at other times in fits, 
and they are accompanied by a suggestive feeling of shortness of 
breath. The pulse quickens and the temperatuJ"e rises, though 
neither with any great intensity. The fever belongs to the inter
mittent type. The general condition of the patient, without any 
further striking symptoms, speaks for fever. In the local ex
amination o[ the heart we find an extended cardiac impulse; 
peI"cussion proves no changes from the normal concli tions in the 
first stages, ancl in auscultating we hear murmurs, wl1en one or 
more valves are affected. In the great majority of cases we can 
only hear a systolic murmur (with or without the first cardiac 
sound) in its maximum intensity over the apex, corresponding 
to the localization of the process on the mitralis. But even in 
those cases where the aortic valves are the only part affected, 
and when, too, these valves have been rendered insufficient, the 
systolic still drowns the diastolic murmur to sucll a degree that 
the latter is actually altogether inaudible. Duchek's assertion 
that even when the disease was localized on the mitral valve, he 
has always heard a diastolic murmur, is strikingly at vaI"iance 
with the experience of most observers. Quite in the beginning 
of the clisease, too, the second sound iu the pulmonary artery is 
intensified. The verrucose products in themselves give rise to no 
physical symptoms, but the swelling and thicke11ing of the 
vah·es, iu connection with this procluction, are generally con· 
siclerablc enough to injure their vibratory powers, and conse
quently the most frequent sign is that we hear a systolic murmur 
along with the proper cardiac souml. A murmur, howe,•er, is 
generally heard in company with other physical signs, as when 
extensh·e growths on the eclges of the flaps arn so considerable 
as to ptevent any further exact closurn, or when the Lips or flaps 
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of the >alves become aclherent, whether with one another or with 
the surface of the Yentricles, or finally when thrombotic forma
tions on the vahnlar excrescences narrow the ostium-in a word. 
when an acute valoular d;sease is developed. Also, under these 
conditions the duration or the process is too short to allow of 
any stliking expression of the secondary symptoms. But the 
n11u1mu is systolic or diastolic, or both, according as insuffi
cience or stenosis preponderates, and is distincter over the apex 
or base, according as the disease is localized in the mitral or 
aortic valves. Ancl we may easily perceive that the second pul
monary artery sound is intensified, and that the cardiac volume 
is transversely hypertrophied, when the disease is localized in 
the mitml. As regards embolism, since we have already dis
cussed its nature in diphtheritic enclocarditis, and shall further 
describe it in connection with the chronic form, where it occurs 
chiefly in acute recrndescences, we need only mention here that 
in the ,·ermcose form the infarction does not occur in so many 
organs at once; but, on the other hand, it is recognized more 
easily on account of the greater space it takes up in each 
separate 01·gan. Clots in the spleen are in this case, as in the 
fol'mer onP, recognized by the swelling aud painfulness of the 
Ol'gan. Iurarction often indeecl produces no outward symp
toms when it takes place in the kidneys; but when the C'lots al'e 
larger than usual, suddPn pain is felt in the loins, and h::cmatlllfa 
results, accompanied by albuminuria, that continues for some 
time arterwanls; bnt tlwse symptoms do not last long. Emboli 
in the baoilar vessels of the brain, especially in the artery of the 
Syldan fbsure, aro proclaimed by acute hemiplegia, with or 
without loss of consciousness. Obstrnctions in the intestinal 
vessels, which occur occasionally, exhibit thcmseh·es in severe 
abdominal pains like colic, accompanied by the passing of bloocl. 
or the periphe1·al arteries, those of the lower extremity are the 
most usually affected, and with the possible result of mol'tilica
tion or the toes OL' even or a whole limb. 

All embolica.I processes may frequently betray themselves in 
shivering Jits, followed by perspiration. 
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Diagnosis. 

Tlwre arc few cli seases the prespnce or which is cli agnos
ti cated so al'bitraril y as that of original acu te nncl subacute 
enclocarclitis. Bouill ancl ancl his follo\\'el'S regal'(lt>cl every 
sy stolic rnurmul· that occurrecl in the course of acute rheumatic 
artlll·iti s as a symptom of endocal'd itis, while Yem ay goes so far 
as to assert tha t he never fonnd even the rn Lll'lll Ltr a necessary 
suppo1t in establi shing his diagnosis ; incrcasccl rapidity of 
pulse, fe ver, aml palpitations, are qni te sufficient for him if these 
symptoms are rapidly clevelopecl during the course of acute 
i·heumatic a1t hri tis in patients who before thi s were healthy. 
\Ye may grant that the sudden occurrence of such symptoms 
may be connected with some irritation of the encl ocarclium ; but 
still it must be remembered that verrucose vegetations in them
selves prncluce no symptom a t all, and can only be detected 
" ·hen the di sturbances have aclvancecl so far as to produce an 
acute valvulctr disease. Thus, the presence of vcrrucose cndo
cardi tis can only be assumed with perfec t certain ty either when 
the physical signs display to our view the clevl'lopment of a 
val vular disease, or when we hear a systolic murmur alone on 
the heart in the conrse of i·henmatic fever (or any other of tlie 
ahove-mentioned etiological diseases), ancl when this is accom
pa nied by Yisible embolical obstructions in the vessels, which 
cannot be attributed to any other sonrce, such as t11rombi from 
the wall s of the V!'n tricles. The chief difficulty here lies in dis
tinguishing nwre accidental murmurs from those whirh indicate 
an actual distnrbancP in the function of the valve, and, further, 
whPn we bani PStahli shed the presPnrP of tlJt> la tter, we must 
prm·e tha t its orig in is acute ; and in thi s connec tion we must 
exclutle all rP<'t11w nt defp(· ts, such as aecompany a Yaln1lar dis
ease of long s t:rncling, for tlw pa tiPnt may not h:wP bf'Pn kn own 
before to the physician, and hesides th P valn1lar cli sease often 
runs it~ course witli ont any striking ~ymptoms . The first diffi
rnl ty may generally lw Ol'!'rromP hy proving th!' exi stenrP of 
othe1· symptoms in a(l<lition to the mere murmur, espPcially an 
intensitiecl second souncl in the pulmonary artery, the Ioraliza-
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tlon o[ the murmur by ascPrta ining the situat ion of its maximum 
inten>ity, or tntllti\·ersc hypertrophy, eYen though Slight, or the 
cardiac Yolume. In rP!ation to the slighter degrees of increase 
in the area of 1ctual dLllnes;, it must be rememberctl that passh•e 
dilatation o[ the heart can take place during acute fevers, unac
companied by a Yalvular ilefect. The exclusion of the recmrent 
forms must be rotLndetl cltietly on the absence or any symptoms 
of unusual hypertrophy or dilatation or one or both ventricles; 
for if llH•sc be present, and if we can exclude any obstruction in 
the pcriplwral Yesscls, such as sclerosis of the arteri es and 
shri11king o[ the kiilneys, the existence of a former valvular dio
ea:;e may be assL1mcd with certainty. 

Duration and R esult. 

The duration o[ acute and sL1bacute endocnrcliti s is in itself 
relnt i1·cly short, since it leads to ch ronic ''aivular diseases in 
rn o t cases, ancl in all others terminates fatally through com
plications with affections of the cm·cliac substance 01· envelop, 
wiih myocanlitis or pericarditis, or throug h pleu ri tis OL' pneu
monia, or finall y through embolism in Yitai organs. I have 
s en it last for two or three months in cases or the In tlPr cha
racter. Instances where the disease has been reall y cured are 
not on record, perhaps on account of timidity in diag no;tirnting 
its presence. Creditable authorities, incleed, and Fuller, in par
ticular, speak confiilentl y o{ the absorption of tl. e wrrncose 
proilucts anil di sappearance of all abnormal symptoms; but 
they clo not give su fficient details to rom·ince otlM'b who have 
not seen it. One s l1 oulc1 be especially cautious about ilmwing 
any conclusions as to the orcunence of l'e<'overy, ou the grnund 
that the murmu1· has temporarily di sappeared. 

Prognosis. 

The pro_qnosis is favorable in so far as life is comparatively 
rarely th1·entenPd by ve1Tucose endocanliti s. Bnt, as regards a 
complete recovery, it is totally un[avornble, since it is almost 
certain to result in chronic valvular tliseases. 
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Treatment. 

It has been asserted that there are methocls of treating acute 
rheumatic arthritis which prevent its complication with heart 
cliscases. ln ]Jal'ticular the metbocl of vesication, applying a 
blister near each afiectecl joint, recommenclecl by Herbert Da
vies, claims' prefernnce on this ground. Though the number 
of cases Davies, ancl others after him, have brought forwal'tl 
is not large enough to enable us to form a sotrncl juclgment 
on the success of his methocl, still it is a striking fact that in 
the majority of cases treated in this way no enclocarclitis oc
cmrecl . For this reason we should most certainly further test 
DaYies' method of treating acute rheumatic arthritis, in its 
utility in warding olI endocarclitis, ancl thus at the same time 
meet the prophylactory indications of enclocarclitis, suggestecl by 
the rheumatism which is already present. '\Vhen the symptoms 
of increased cardiac activity arouse suspicion of the deYelop
ment of endocardial disease, an attempt should be made to 
moderate the fever by the application of cold, in the shape of 
poultices or ice-bags. At the commencement, nitre and the 
tartrates of sod"' arn suited for internal use. Though many 
assert that the application of blisters only excites the fever amt 
palpitations, I cannot coincide in their opinion, and especially 
recommcncl flying blisters on the back. The fever is seldom so 
intense as to need special treatment; a11d if it clo rise high, 
quinine, in closes of from 8 to Hi grains a day, suffices. 

Though it is impossible to cure any functional disturbance of 
the valves after it is developed, still by removing all mental and 
physical harmful influences, and supporting the strength of the 
patient by suitable cliet ancl drugs (light animal food and iron 
salts), we may succeed in bringing the disease into its chronic 
stage, and attain the longest possible duration of an endurable 
state of health. Thus we must begin using tonics as soon as 
the fever leaves the patient. Nor must we neglect lukewarm 
baths, which act on the skin, and thus promote nntrition in 

I Clinical Lectures and Reports of Lond. Ilosp., 1804. 
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general, ancl on the whole aid the ch·culation. In exceptional 
cases, especially when large clots are formed in the heart, or 
when <:Xtensive infar~tion takes place iu the lungs, disturbances 
in the circulation so acute and threatening may be developed in 
endocarditis, tha.L intense cyanosis and dangerous rodema or the 
lungs reqnire the most vigorous steps to be taken. Moderate 
bleeding is recommemled in such cases. But as soon as the 
most dangerous symptoms have been banished, we must again 
lia,•c recourse to tonics, and sometimes even to stimulants. 
English physicians, after Richardson's example, lay great weigh t 
on ammonia as a soh·ent for fibrinous prncipitates, aud in Ger
many Gerhard professes to ha\'e seen favorable results from the 
inhalation of carbonate or soda. This latter method is worthy 
of fnrther trial j11st in these very cases or recent endocarditis. 

Chronic Endocar llitis ancl Valrular Affections. 

Contracting and Sclerotic Endocarditis. 

Besides the often quote-cl nnd universally known works of KrC1JSai(!, Bouillall(l, flope, 
Walshe, Stol·es, fll.Jrget, Skoda (treatise on auscultation), Bwnberger, F'riedreich, 

JJucliek, DutJ<:!t, and F'uller, the following special writings are of weight on the 
subject o( cudocarditis in geucrnl : flasse, Auatomische Bcschrcibtrng der 
Krankheitcn drr Circulations- und Rcspirationsorganc. Leipzig, 1861.-Eder, 
Uchcr nnl'uryimrntische Ausdchnun,g dcr Ilcrzklnppcn. 1 fciddh. med. Annal. 
1842.-llarclay, Contributions to the statistics of \'alvular disease of the heart. 
1tfecl. Chir. Transact., 18-1:8, and Edinb. )Icd. Journ. 1853.-Rapp, Zur Dia
gnostik dcr Rlappenaffcctionen desTicrzcns. Zcitschr. fUr ration. Med. 184D.
Sie, De la ChorCe. Mcm. de l'.Acad. de )ted. Vol. XV. 1850; and Rapport du 
Rhumatisme ct des maladies du creur ascc Jes affections nervcu'>CS ct conrnl
sin:s.-mi119er1 t"ckr die physikal. Untersuchungcn cler Krankheitcn dt:r 
Jtcrzklappen. 'Ylirzburg, 1~51.-Trartbe, Vcrsuchc ti.her die Wirkuug der Digi
tali!'I. Berliner Chnritl' Anna.kn, 1851; and Ges. Ablrnncllnngen, Berlin, 1871.
T/iesnme, UC'hcrdic Wirkung dcr Digitalis bci Ficrzkrankcu. Gcs. Ahhan(Uungcn, 
p. 2i5.-Rilltle, Ut'bcr Ilerzkrnnkheiten in OU.nsburg's Zeitschr. HI.-Bcmt, 
Considerat ions gCn<!r. etc. in Archives gen. de MM. 1853.- Willigl·1 Scctions
crgchni~~c cler Prngcr pntbol-nnatom. Anstalt. Prager Vicrteljahrschrift, 1853 
nnd 1 ~6.-T'ircl1otc, Gesammelte Abhandlungen. 1856.-Trcmbe, Uchcr den 
Zusmnmcnbaog zwischcn Ilerz- uud Nicrcnkrnnkhciten. llerlin1 1856.-



9-i ROREXSTF;JX.-DIREASES OF THE EXDOCARDIUU. 

Fiirster, Ucbcrsicht Yon 639 in den Jahrcn 18-10-5G vcrrichtctcn Scctioncn. 

Schmi,lt's Juhrh. 18.38.-BuM. Ucbcr Ectasicn dcr Lungt•ncapillarcu, in Yirch. 

Arch. 18;'5Q.- l ri1·l·lunD, l:ebcr die Natur dcrcom;titutiom:ll. syphil. Affcction~n, 

separately printed, 1858.-Jliksdl, Ccbcr die spontanc Ikilung kcr Ucrzkmnk

licitcn. Prager Viertcljahrschrift, 1860.-SkodCt, t;cbcr Complication bei 

Klappcnfehlcru und clcren Thcrnpic. Allgcmcinc Wicm!I' med. Zcitung, 1860. 
-uyle, On ulcerations. true and false ancurisms on the \'ahcs of the heart. 

Transact. of Pathol. Soc. of London, 1861.-Gerluml, Zur Casuistik clcr JJcrz

krnnkhcitcn. Wiirz.b. med Zcllschr. 1861.-I'tacock, On some o( the cau~cs and 

effects of valn1lnr disease of the heart. London, 1803.-Rosrnslrin, Zur Bc

ziclnmg zwischcn Herz- und Niercnkrnnkhcitcn. Berliner klin. Woeh· 

cnschr. 1865.-L. Martineau, Des Endocmditcs. Concours, etc. Paris, 1806.

J{·lcll, Des A.11C'nrysmes du cccur. Paris, 1807.-Rindjlfiscli, Lehrb. clcr path. 

Gcwchelt>hrc, 1867-00.-Fr. Fuclis, Uebcr che mcchanischen Bcdingungcn der 

llypc1trophie und Dilatation des Jlerzcns. Disscrt. Bonn, 1807.-P. Gutt-
111<111n, Leber die Ursachcn d<'r Kurzathmigkcit bei I rcrzfolllern, etc. Berliner. 

k\in. Wochcnschr. 1807.-0ppolzer's Vorlesungcn ilbcr Ilcrzkrankbcitcn, Yon 

Stoffolla, 180S.-Bueq1t0i, Le((ons cliniqucs sur \cs maladies du cccur. Paris, 

1800.-Reui Bluche, E~sai sur les maladies du cccur chcz Jes cnfants. 'l'h~sc, 

Paris, 1SG!J.-Lendl'1., Zur Behandlung chrnnischcr llcrzknrnkcr. Berliner. 

~~~~ig~~r ~~;~;.11 ~~:1i::. l:::i~~~ ~~~~~:_~~;,;:~~i1~l, a;;~ l:~~~~~at~~~e~:ccl o~ri~~r~na~ 
inezularily. :Med. Times, August and December, 1870.-S1dtcr1 On the hemor

rhages of hcarl disease. Lnncet, 1870.- Oolrnl1cim, Untersuchungen iiherdie 

cmholi!lchen Processc. Berlin, 1872.-Jf. Jaster, Ucbcr A11eurysmcnbildung 

cler llcrzklnppcn. Dissert. Berlin, 1873.-Fotl1e7'{Jill, Rtrain in its relations to 

the drnhttor.v org:ms. Brit. Med. Jour. 1873.-lfi.wrljield Jours, Ca~es of heart 

cfoiensc affording e\·idcncc respecting the action of digitalis. ]lfod. Times, 

187:J.-Po1!fick1 UdJcr emboliscbc Ancurysmcn, etc. Yirch. Arch. Bd. 58. 

187;3.-0rtli, Zur Kcntn iss der brnuncn Indurntion dcr Lunge. Yirch. A.rchiv. 

Ed. 58.-l'cr1zoldt, Ucher den hiimorrlrngi<;cJicn Jnforkt dcr Lun.~e bci Herz· 

krankcn. Deutsch . .Arcl1. Bd. XII.-li'otlier9ill, The mutual relations of the 

11cart and respirntory organs. 1\Tccl 'fimcs, 18i4.-Jfidt,ol Pdcr, L<'c;:on<; de 

clinique med. Tom I. Paris, 1874.-Enist li'rommolt, Ucber cl a<; glcichzcitige 

Yorkommcn von Jlerzklappcnfc:hlern und Lungcnschwiudsucht. Archiv clcr 

llcilkunde, 1875. 

The chronic form of inflammation may be loraliz~cl on any 
part of thl' rnclorardium, and as a matter o( fact has been found 
mo1·e frequ ently than the acute or subacute form on the lining 
of the vPntl'iclcs, especially in the region of lite apex rloseunder 
the ao1tic ostium; but still this chronic form in the majority of 
case•, at least in extra-uterine life, selects, like the others, the 
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rnl<nlar apparatus for its fa,·orite seat. H occurs wi th the 
sam relati rn frequency on the different rnhes as in the suba
cute form. But the clnonic endocarditison the sernilunar rnh·es 
is iwculiar, from the fact that, at leas t in adrnnced life, it is 
p:Pnerally connec ted with a therorna, being in fact a continua
ti on of thi s. But the essential diJl'erence amounts to noll1ing, 
since both proccs•cs are perfectly analogous, and the chronic 
endocanliti c proc1ucts resemble those of endarteritis, excep t in 
the qnality of contraction possessed by the former, and which 
plays a n'ry important pa1't in destroying the symmet1y of the 
vah·es in chronic inflammation. The anatomical aml hi stological 
changes are inc1ucec1 by hyperplasia of the connecti ve tissue, 
which in the chronic form produces a tough, firm , aucl fib rous 
tisstll'. This ti ssue is either producecl by the nwtamorphosis of 
an originally highly cellular, mucous and jelly-like ti ssue, or it 
orc- nrs ns such from the beginning. T!rns, indeed, the whole 
di ~t'fl!'C h~, in general t0rms, either tlte mere con tinuation qf a 
procts.i wlticlt began acutely or subacutely, or one which has 
been steal/ltily evolved, escaping from tli e rery be.r;inningtlte 
notice qf both patient ancl p hysician. The producti on of the 
tongh connecti ve tissue is confined sometimes mo1·c to th p borders 
oC tlw rnh·cs, othe1· times more to their inse1·tions, hut may often 
Slll"l':Hl Ol"l' l" the whole Ynlve, ancl always has a strong tendency 
to shi-inking. In proportion to the duration of the prnccss the 
border rPtracts aml shrinks more, the rnhe becomes stiff and its 
motion imppded . Its outward appearance Yaries according as 
the sc leroti c ti S$ llC, as snr h, persists or undergoes furtl1 cr meta
moq1h o~es. In the fomw r case j t may remain e,·cn for some 
len!'( th of time of a whitish yellow, as brigh t as a tendon, of the 
ronsi:::_; tpncy or cartilage, but otherwise smooth, though 1w rh aps 
fringNl on its shrunken border wi th one or more rows of Yery 
dclieat1>, in c- rusted outgrowths. \\'hen the deeper hlye1·s of the 
m'wl y-form rcl tissue undergo fatty degeneration, an atheromatous 
pap is produel'd inside them, which gradually presses through 
into tlw upper layers, anLl leaves the free suriaee of the vah·c as 
a superficial or deep ulcer, cO\·ered with fibrinons deposits, or 
imp1·<'gna.tecl with lime salts. Outgrowths of all kinds, from 
unevennesses to bulbs, and often calcified , surround the edges 
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like stalactites. Thus in many cases fatty clegeneration ancl 
calcification go hancl in hancl, while in others calcification is the 
only metamorphosis, ancl sometimes even advances to ossification. 
Simultaneously may occur adhesions, both of tip and flap of lhe 
valrn "·ith one another, aml with the wall of the ventricl<'. The 
chordm tenclinm are almost always inrnh·ed in the process, ancl, 
sincp their structure is exactly similar to that of the endocarclium, 
tht>y undergo the same th ickening. fatty degt>neration or calcifi
cation. And from these tendons the prnress often spreads to the 
int<>1·stitial tissue oC the papillary museles. ' Vhichevcr oC these 
1wocesses we have described predominates, whether shrinking, 
or fatty degeneration, or calcification, the im·ariable result is the 
destruction of the functional powers of the valves, or the con
striction of the osti nm, to which the val rn belongs. "'hen the 
shrnnken and contracted valvular borders cannot approach so as 
to touch one another, or when the sh rnnkeu condition of the 
chordm tendinre will not allow the points of the valves to rise 
to their proper level while the papillary muscles contract, then 
the communication is no longer completely shut off between the 
ventricle ancl amide during systole, or between artery and ven
tricle during diastole-in a word, the valves are then insufficient. 
"'lien the points or the flaps in their insertions are too still' to 
lie up against the wall o[ the V(•ntricle or artery (according as i t 
Lapppns to be systole or diastole), or when they have narrowed 
the space by adhesions to one another, the opening, through 
which tlie blood must pass, can no longer open to its nor
mal extent, and the ostium is constricted. Insufficience and 
stenosis are the constant result or chronic endocarditis, and in 
fact generally occur together. Incleed, when endocanlitis or 
endarteritis is the cause, insufficicncc and stenosis perhaps never 
occur the one without the other. Still the possibility oI a sten
osis, unaecompanie(l hy any trace of valvular insufficiency, can
not be doubted; while insufficience quite frequently occurs by 
itself, not only from the breaking off or a rnlve from its papillary 
muscle, but also from other causes. Besides, though valvular 
enc1ocan1itis is um1oubtec1Jy the most frequent, yet it is not the 
only cause of disturbance in the cardiac functions. Insuflicience 
of the auriculo-venfricular valves, in particular, may be brought 
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about by other J)roccsscs, especially by myocarditic changes in 
the papillary muscles; this may occur quite apart from the sup-
1mrati,·e form, when these papillary muscles by fatty or fibrous 
degeneration haYe lost the contractile force necessary for tension 
of the nth-es. The stenosis may also arise from rnyocarditis, or 
from a swollen con us arteriosus, In the first cases, where the en
docarclitic changes have not passed the first stage, it is not Ye!')' 

easy to find post-mortem anatomical proofs of insufficience h:n- 
ing cxislec1; for the thickenings and contractions in enclocarditis 
do not necessarily of themselves prevent the valves closing. The 
points and fiaps are so large in prnportion to the diameters of 
the ostia, that a slight shl'inking generally produces no insuffi
ciency, ancl even a more extensive degree can be compensated by 
expansion o( the unaITected part of the valve. It will conse
quently not be out o( place to mPntion here that the methoc1 of 
pouring in water, commonly used to test how far the vah·es can 
close, only gives approximate results ; for the difference between 
the pressure of a small quantity of water anc1 the work done by 
the ventricles in raising the column o( blood, is so enormous, that 
we can draw no comparison between them as to their effect ou 
the valves. Thus by this methocl we often may be led in to diag
nosticating insuffi ciency of the aortic valves, and perfect closure 
of the mitral, when neither the one nor the other has existed 
during life. Aside from clinical phenomena, purely anatomical 
proofs in doubtful cases should be basecl more on changes in YOl
nme 01· weight or the whole heart or distinct divisions of it, than 
on the state of the \'alves themselves. A post-mortem examina
tion can lead to no conclusion on any temporary insu fficiencies 
which may have been pmdt1ced, for instance, by imperfect con
traction of the papillary muscles. It is also very difficult to 
form a sound judgment in cases of "relative insufficience," 
where the only anatomical abnormality we can find is that the 
,-ah·e is unable to completely close the opening, owing to the un
u sual state of dilatation of this latter. Friedreich has proposecl 
a nry suitable method for measuring the proportion between 
the surface of the valve and the circumference of the ori fi ce in 
such cases .• Ile cuts out the orifice and measures its length; 
then, assuming the ostium to be a circle, he calculates its cliame-

YOL. YI.-7 
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ter by means of the formula. R= ~· The measurements of the 

absolute heights of the valves are then compared with this 
c1 inmeter. 

Thus, as we see from the nature of the anatomical causes of 
insufficience and stenosis, the two neal"ly always appear in com· 
pany, and insufficience only occurs without steno sis in those 
rare cases where it arises from the loss of a. Yalve or its adhesion 
with the snrface of the ventricle. The possibility of a.n unmixed 
stenosis must be a.cknowledged in those severest of all cases, 
where there is no space left for regurgita.tion of blood ; but such 
cases are of the u tmost mrity. On the contrary, the case of com· 
monest occnJTence is where the two are together, but either the 
one or the other so preponderates, and, both from ana.tomical 
and clinical points of view, throws the weaker so into the shade 
that, on the p1·inciple apotioriflt n01ninatio, we are only entitled 
to speak of one of the two in our diagnosis. 

Caitses and Frequency of tlte Valvular Defects. 

The etiology of valn1lar defects can only he determined 
directly in the one cnse of snbacnte rndocanlitis origin. Yery 
frequently the development is thronghont of a chronic nature, 
and the actual beginning is so concealed from, and ina<'cessible 
to, both the perception of the patiPnt and the obserrntion of 
the physician, that it is almost or quite impossible to d<>termine 
the influences which may possibly have acted on its de,·elop· 
ment. " 'e can only make one ,·ery general statement, namely, 
that these defects of the auriculo-Ycntricnlar Yalves are so far 
different from those of the aortic rnlves, that the former, if 
their origin be snbacute, may often be referred to the same 
etiology which was described for subacute enclocarcliti s, i_ e., to 
rheumatic arthritis, pregnancy, and acute ~xanthcmatou s dis
eases. Aortic rnln1lnr di seases, on the other hand, are incom· 
parably oftener developed in an insidious way, and are so fre· 
qucntly met in the most intimate connection with changes in 
the walls of the vessels, that one is more inclined to refer their 
origin to those forces which we know, from experience, to cause 
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atheroma, namely, to age, alcoltolism, gout, and, "·hat has lately 
!wen rendPrPll more than probable, chronic nicotine intoxication. 
ThP illl'estigations made by Ricord, Lebert, and Yirchow ham 
dPmonstratecl beyond all doubt t'mt syphilis also is one of the 
causes of cndocarditis; but as the change,; here are more confined 
to till' parietal pmt of the endocardium than to the nth·es, and 
can scarcely be separated from simultaneously occuning changes 
in the muscles, they can be better treated umler the head of myo
carditis. Corvisart's assertion, that syphilitic excrescences, 
especially condylomata, occur on the vah-ular endocardinm, has 
met no confirmation from subsequent obseners. llowever, there 
are isol<ttell ca'•'s of syphilitic ,-ah·ular endocarditis on record, 
the most noteworthy being one communicated by Leared, 1 where 
the aortic rnh·es were attacked. In harmony with the influences 
at work, we fiml that mitral affections occur more in youth, and 
aortic more freque11tly in ad1·ancecl years. Still this statenwnt 
must be ncceptecl with considerable rese1Te. "'orkmann' has 
ohsern•d aortic insufficiency m·en in a chilcl of four years old, nncl 
I myself have an exquisitely mrtI"ked case in a boy of lt>n, while 
stenosis of the aortic ostium from endocaI"clitis has been seen 
repeatPdly (see Blachcz). In regard especially to affections of 
the aortic valvt>s, it remains to point generally to the intl!lence 
mechanical nml traumatic (t'spccially a rupture of a valve flap by 
foiling) causes may luwe, and also to mention strain clue to oveI"
exeI"tiun-a matter which has recei.-ecl especial attention htely 
in its Ptiological impoI"tance from _\.!butt, :.\Iyers, aml St>itz. 

The frequency of Yah·ular defects is of course in direct pro
poI"tion to the frequency of those circumstances which are etio
logically connectt><l with it. But one thing we must remember, 
namely, that there is by no means any adequate proportion 
bet1n'l'n the occurrence of rnln1lnr disease ancl multiple rheumatic 
arthritis. For instance, in Tlolland I nm bound to assert that 
acute multiple articular rhcnmatism is a relatirely seldom occur· 
ring form of clismse, while ,-aln1lar disease is just the opposite. 
Tl1is ag-rct'S with IIirsch's testimony to the fact that the gt•ogrnph· 
ical distribution of heart diseases is represented by no :u·ea, clis-

1 Trnnsnc. of Pnthol Soc.1 London, 1868. 'Ibidem. 
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tinguishecl from others by any geographical or climatological 
peculiarities, and characterized by the frequency or rarity of 
these diseases in comparison with the numbers in other, differ
ently situated, regions. Still the discrepancies which exist be
tween the statistics of various observers are astoundingly large; 
Duchek, for instance, estimates their frequency at 2.4 per cent., 
while Chambers calculates it at 17 per cent. The reason of this 
lies partly in the sources which haxe served for compiling the sta
tistics. Duchek macle his estimate from the number of patients 
who came into hospital, and Chambers from the number of cases 
he founcl in the dead-house. However, even taking the statistics 
of mortality as onr standard, Chambers' estimate is far too high. 
Let us take a larger number of cases ; for instance, the total 
number of post-mortem examinations in the Prague and \Viirz
burg pathological institutions amounts to 7,347, and only 677 
of them were cases of valvular disease, making a total per
centage of eight or nine. Amongst the 7,SiO post-mortem ex
aminations Frommolt made in the city hospital, he only found 
277 cases or valvular disease, and thus a percentage of 3.5. 
In this connection it is scarcely necessary to remark on the arbi
tral"iness of statistics based only upon the post-mortem examinn.
tion, since the limits of anatomical changes due to chronic 
endoca1·ditis am extremely elastic. 

Although calculations made from the number of patients 
taken into hospital are likewise unsuited to represent the propor
tional frequency of a disease, yet they com0 n0arer to the truth. 
incomparably nearer. The books of my public dispensary record 
during nine years a percentage still lower than that gi,·en by 
Duchek, so that I am inclined to regard one or two per cent. as 
the approximate proportion. 

No definite influence of sex is strikingly iierceptible. Still it 
seems to me, from the literature of the subject, and from my per
sonal experience, that women, especially in their early years, 
suITer more frequently than men from valvular disease. 

Tlte Effects of Valvular Defects in General. 

\Vhenever a valvular defect exists, on whatever valve it may 
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be, ancl whetlwr it consists of insufficience or stenosis, it al ways 
produces a mechanical eJiect on the relations of the circulation 
in general, aml th us brings about secondary anatomical changes, 
both in the heart itself and in distant organs. The mechanical 
effect produced by all valvular defects is a diminution of the 
quantity of blood which reaches the aorta, or (as it is termed 
when all its b1-anches are included) the aortic system, with each 
Yentricular systole. This effect is most directly and stdkingly 
exhibited in those diseases which result in stenosis of the left 
Otitium venosum or aorticum. 

In the first case less blood fiows into the ventricle dming 
diastole, and in the second less blood is driven out of the ventricle 
during systole; but the same takes place when the mitral is insuf
ficient, for then a certain quantity of blood fiows back with e1·ery 
systole into tlw auricle, insteacl of into the aorta. \\'hen the ao1·tic 
rnlves are insufficient, since the left 1·cntricle is supplied from two 
quarters with blood, a l::uger quantity than the normal is pumped 
into the aorta by each systole, Pven if the impelling force remain 
unchanged; notwithstanding this, the aortic system is not so well 
filled as normally, for the blood which is pumped in does not 
remain, but rpgurgitates in great part. Deficiencies in the tricns
pid and the valves of the pulmon:ll'y artery produce quite us pal
pable results, though less directly; for both lessen the supply of 
blood to the pulmonary veins, ancl thus diminish the quantity 
which reaches the left 1·entricle, and consequently the qmrntity, 
too, which this ventricle can impel into the aorta. As Traube has 
very thoroughly demonstrated, the normal medium tension of 
the aortic system, prodded its elasticity is unimpaired, depeuds 
on its receiving the normal supply of blood, and this again 
depends on the equilibrimn between inflow and outflow. Conse
quently any force which lowers the inflow, and thereby also 
the supply received by the arteries, must directly reduce the ten
sion in the aortic system. The immediate result of a fall in the 
tension of the aortic system is retardation of the whole circula
tion; for the circulation is dependent essentially upon the diJier
ence of presstu·e in the arterial and venous systems in so far as 
e1·erything which raises the pressure in the aortic system, cClteris 
paribus, lrnstens the cil·culation. In the given case, of valntlar 
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defects, this difference is not only dirninishetl by the lowering of 
the al'terial tension, but the scale is actually turned in fa,·or of the 
Yenous system. For the quantity of blood which the aortic system 
has Jost collects al fast indeed in the heart, dilating its chambers, 
beginning with that which lies immediately before the obstruction 
to the outflow, or the one which receives an abnormal supply. 
But when the chambers of the heart ham been filled out to a 
certain extent, then the veins are overtilled, for, owing to their 
slight elasticity and great powers of expansion, they have a greatel' 
capacity than the arteries. And, since the tension rises in pro
portion as thry al'e more filled, the tension of the whole venous 
system is raised, but still nernr so as to counterbalance the fall in 
that of the arterial system, as the elasticity and capacity of the 
two are so disproportionate. 

E,·ery rnln1lar disease would have to exhibit the same 
mechanical effect as "·e ha,·e just descl'ibed, and every patii>nt 
display symptoms of such a disturbance i~ the circulation, if the 
force of tlte heart remained exactly wltat it was at lite begin· 
ning. But this latter factor in reality does not remain the same 
in the majority or cases. " 'e find, on the contrary, that those 
sections of the heart which lie before the obstrnction to the out
flow, or those which are subjected to the pressure of an 01·er
snpply, are not only dilated, but also hypertrophied. The size 
or the muscle lias increased in direct proportion to the dilatation, 
or, in other words, the additional resistance is met by adclitional 
powel', represented by the propelling force of the ventl'irle. The 
effect of this additional increase of work depends essentially on 
the proportion the muscle bears to the capacity, and the hyper
trophy to the dilatation. "re can easily imagine a balance be
tween the two so perfect as to quite compensatp any clistmbance 
in the circulation. Thus the dilated left Vl'ntricle may become 
hypertrophied to such a degree that its increased power enables 
it to dl'ive all the blood, "·hich has collertl'd in it dnrin" the 
diastole, into the aorta at e,·ery systole; and in this wa; the 
diminished filling of the aortic system, which wonld othendse 
necessarily result from insufficiency of the aortic valrns, is conn· 
teractecl. In many cases these secondary changes in the heart 
actually do accomplish this compensation, and for a long time 
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hinder the occurrence or serious circulatory disturbance. Bnt 
of comse it very rarely happens that the balance is quite per
fect. Por, even when the compensatory work falls to the left 
Yentricle-chiPfly, we may say, in defects of the aortic Yah·es
the correction is only just sufficient for the most ordinary con
ditions; aml in remcclying these defects, the action is more pre
cise than in any other case. But even here the respimlion is 
alwa.ys impeded the moment the smallest extra demands (such 
as active exercise, walking up a, hill, etc.) are ma.de on its exer
tions. This is still more ma.rked in defects of the amiculo
ventricula,r orifices, ancl cases where the compensa.tion is so accu
rate as to obscure all symptoms of disease, are of the extremest 
rarity. Por ordinary circumstances, however, the conection 
may be quite sufficient to allow a patient with heart disease to 
attencl to his business for years, provicled the business is not of 
a strenuous nature. But it is quite vlain that these relations 
may assume very varions forms. For instanct', if the general 
nutrition of the patient be deficient, no compensatory hypertro
phy at all neecl takr placP; or, a very common case, the cardiac 
muscle is hypPrtrophiecl, but not in proportion to the extent of 
dilatation; or, finally, compensation takes place, but is destroyed, 
either by organic diseases, which throw new obstacles in the 
"·a,y of the circulation, and thus make frpsh clemancls on the 
activity of the heart (bronchitis, pneumonia, ]Jleuritic exudation), 
or by (lirect disease of the heart itself and its envelopes (degen
eration, whether fatty or of connective-tissue nature, and pericar
clitis). In each of these cases there exists a disparity between the 
resistance and the power; and the effects we originally described, 
as proclucecl on the circulation, namely, diminished tension in 
the aortic system, ancl a higher tension in the venous, with a 
retanled circulation, all these may be recognized both by amt· 
tomical aml functional disturbances. The distmbances in com
pensation are rarlier ancl more markedly apparent in the respira
tory apparatus, in those valvular diseases in "·hich the vowerful 
compensatory force, which the left rentricle can supply, is want
ing, or is only Inrnished in an insufficient manner. rrlieinftuence 
which this retardation of the stream produces may be perceived 
in the heart as clots, found sometimes in the Yalves, and some-
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times on the walls ; on the latter they collect between the meshes 
of the trabecul re carnere, and more especially in the amicles. 
\Ye haYe already shown how much harm these clots may do, 
when fragments of them, as emboli, blork the circulation in the 
vessels of remote organs. \Yithout entering minutely iLLto the 
details of how infarctions are formed- a task which Cohnheim 
has a lready performed in such a masterly manner- we must 
once more call attention to the fact thn.t it has been demonstrated 
that the presence of "terminal arteries " anc1 "valveless veins" 
(in the spleen, kidneys, brain and eye) is a prerequisite for the 
reversal of the blood-current in the veins, this bemg the first 
result of the engorgement of the district in question; it is only 
a fter the reversal of the cunent has taken place that the walls 
of the nssels undergo functional changes that leacl to hemor
rhage-the characteristic feature of infarctions. Thus the clots, 
which so often occur in chronic endocanli tis on the wall s of the 
right ventricle and the anriclt>s, attain a gn·nt importance as 
the genetic origin of the ltemorrltagic pulmonary infarction, a 
secondary condition of great weigh t in vahula r di seases. Here 
we find hemorrhagic knots, and centres of iud uration, which 
occm sometimes alone, at other times in groups ; are most fre
quently situatecl in the periphPry, seklomer in the centre; 
g1•nerall y in the inferior lobes of the right lung, ancl not so 
often in the left; they are cuneiform, of a dark blue or reddish· 
brown hue; thPir base points to the pleura, ancl their apex to the 
hilus of the lung. Though these are fav ored by the increased 
side-pressure in the pulmonary arteries, still there is not the 
sligh test doubt but that they are in great part, though not 
al wars (as there are well-established cases, too, of infarction due 
to stagnation), p roc1uced by embolic obstruction of the smaller 
branrhes of the pulmonary artery. Cohnheim has shown that 
in the peripheral portions of the lung the branches of the pul
monary artery, from the manner in which they form anasto
moses, are, in a functional sense, terminal arteries, ancl thus fulfil 
the conditions which, as he has proved experimentally, are 
neressary to prodnce hemorrhage, after closure of an afferent 
b ranch . However, from the fact that we finc1 thi s far oftener in 
diseases of the mitral than in those of the aortic rnlve, it is 
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e'ddent that increase of pressure in the pulmonary is not alto
gether without its influence on the production of pulmonary 
infarction. 

The symptoms by which pulmonary infarction may be rec
ognizetl tluring Ji[e are tlie sudden appearance of dyspnc:ea 
(often accompanied by a shivering fit), and along with it a pain
fnl cough; this is soon followed by a mucous expectornlion 
tinged with blood, or even by more or less hromoptysis. H 
tlte infarction is peripherally situated and not confined to an 
extremely snuill area (or if se1·eral large infarctions are coin
cidently presPnt), it may be detected by physical signs of 
iuduration of the tissue, i. e., dulness of the percussion sounil 
and bronchial breathing. Gueneau de i\Iussy' professes to have 
percei1·ecl a peculiar smell in the breath, in these cases, of a 
garlic character, and which he supposed to be the result of 
changes in the blood that came into direct contact with the 
atmo pltere; but I have never succeeded in det~cting it. The 
infarction is seldom acco;npanied by fever, never in my own 
experience. Even in cases where, in aclclition to a numbl'r of in
farctions, there was engorgement of the entire lower lobe, I have 
faih•d to discover fever; on the contrary, the temperature was as 
low as from 08.2° to 08.8° Fahr. Still other observers (Gerhardt 
and Penzolc1t) assert that they have seen the temperature rise. 
This would prncluce such an exact likeness to pneurnonic infil
tration as to render it extremely difficult to distinguish one 
condition from the other. And this clifficnlty is greatly in
creased when, as frequently happens with infarction of the 
periphery, the case is complicated by pleuritis. The hemor
rhagic infarction may heal, and afterwards we can Jind no post
mortem traces of it beyond a scar. Thus it frequently runs a 
harml~ss course, but it is equally certain that it may kad Yery 
rapidly to death by gangrenous decomposition. This occurs, for 
example, when the infarction becomes infected by the cmbolus. 
It is this element of infection that the patient has most to fear 
in an infarction, ancl not its localized effects. In other cases, 
again, a fatal termination follows speedily after the occurrence 

1 Gnz. des b6pit::m:t1 1871, Xo. 34. 
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of infarction ; bu t here death does not take place as an im
mediate result of the infarction, bLlt rather on account of its 
occurrence toward the encl of life, when the heart's action is 
constantly growing feebler. 

All other changes, however, which we find in the respiratory 
tract of patients s>ifiering from heart disease, must be ascribed 
to stagnation. At the commencement the only important sign of 
di sturbance beginning in the compensation is congestion, which 
may be diugnosticatecl by a dry cough. \ Vhen the stagnation 
adrnnces, we seldom fail to find the ri\les, ancl mucous or mnco
purnlent sputa, characteristic of bronchial catal'rh. In fact, this 
bronchitis is often the very first symptom of disturbance in the 
compensation, and for this reason deserves most particular at
tention. \Yhen the stagnation is very great, as happens espe
cially in stenosis of the left ostium venosum, h romoptysis, 
unaccompanied by infarction, is by no means a sympto m of rare 
occurrence. The parenchyma of the lungs, too, undergoes some
" ·hat ex tm sirn changes. Then naturally the nutritive functi ons 
are di sturbed in the walls of the vessels, \yhich are under a con
tinuous high pressure. Dittrich has called attention to the fatty 
degeneration of the intima coat of the smaller brnnches of the 
pulmonary artery. Of equal importance is the dilatation of the 
capillaries which, as Yirchow ancl Buhl have clemonstratccl, can 
reach such a height that they become »aricosc, ancl their shoots 
projec t far in to the lumen of the alveoli. In this way the space 
is curtailed ancl clyspnma is produced by a purely mechanical 
cause. " ' hen thi s condition is accompanied by slight hemor
rhage into the ah-eoli ancl the interstitial tissue, the interlobular 
tissue undergoes hyperplasia, ancl a t the same time we hm·e that 
peculiar change in the lungs termed reel-brown i nduration. 
The whole substance of the lungs is reddish-yellow, colored by 
the transtormation of the coloring matter of the bloocl into 
granular pigment ; besides this, they are generally large, tough, 
and heavy, but di sproportionately emphysematous. In a case 
which Orth obseiTecl, in aclclition to the 1iigment cleposits in the 
cells of the alveoli ancl connective tissue, he found in many places 
numerous capillaries ancl even larger vessels with a diameter of 
from 0,003 to 0, 075 mm., filled up with the same pigment as that 
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in the interstitial connecth·e ti ssue. The formation of pigment 
in the alveoli is the cause why pigment-filled cells are coughed 
up with the spu ta. " Then we see them, we may infer the 
p resence of this abnormal condition of the lungs ernn during 
life . The cell s are characterized by the smallness and plainness 
of their nuclei ; their origin is not quite certain, still Rin(l
fleisch' s supposition, that they are wandering cells from the 
blood, seems to me rather far -fetched ; it is much more probable 
that they arc derived from the pulmonary epithelhun. \\' hen 
the insufficiency of the heart is so great, that the blood in the 
over-filled pulmonary vessels stagnates continuously , rodema of 
the lungs sets in, and this, in the tissue full or pigment, impal'ls 
here also a tinge to the sputum, which eam s it the name of 
brown a:denw. In all these anatomical changes in the lungs 
" 'e can find quite sufficient grounds for the production of short· 
ness of breath, of which the patient most frequently complains, 
somet imes before any other symptom, even in the condi tio ns of 
compPnsa tion, could lead to the detection of the disease. llow
ernr, it is clear, tha t when the ordinary conditions of ci rculation 
do not premil , we do not at all need any coarsu ana tomical 
lesion to explain the clyspnma, while, on the other hand, addi
tional causes, of more exceptional occnnence, may take part in 
producing it. The overfilling of the capillaries with blood, and 
the accompanying retarda tion in the circulation, are of themseh·es 
qui te sufficient to distmb the exchange of gases in the lungs; 
and the result of this being au insufficient ox idation or the 
bl oocl, would cause a subjec tim feeling of want of breath. 
Besiclt'S the circ ula tion in this case loses the assistance, which 
(as Diesterweg has so cle1·erly demonstrated) it receh·cs from 
the respi ration under normal circum stances ; for the respiratory 
mo1·ements act not only as suction, but also as pressure pumps, 
on the circula tion ; but in thi s case the capillaries cannot stretch 
any more during inspirat ion. Though all these factors play a 
prominent part, yet the purely mechanical causes claim a large 
share or importance. ' Ve ham already noticed how ectasia of 
the capillaries may nanow the lumen of the alveoli. In other 
cases the left lung is compressed by the hypertrophy of the left 
ventricle. This can reach such a height, that I ham occasion-
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ally, in malting a post-mortem, founcl the whole anterior border 
of the left lung quite concealecl by the hypertrophiecl heart. In 
extremely rare instances the primary bmnchus has been known 
to be compressecl by clilatation of the left auricle ; cases of this 
kincl are recorcled by King and Friedreich; the latter has even 
diagnosticated it during life. 

"'ith this constant shortness of breath arising from the 
above-mentioned causes, we must not confound sucldenjits of 
dyspncca. These are especially frequent in connection with dis
ease of the aortic valves, ancl are characteriied by intense want 
of air (Luftlrnnger), though the respiratory movements are un
affected. This dyspncca is often accompanied by pain, felt in 
the cardiac region, spreading to the arms (especially the left arm), 
ancl arousing a suspicion of angina pectoris. There has not as 
)"Pt been enough physiological or anatomical pmof brought for
ward to allow the assumption that these fits am connected with 
initation of the plexus cardiacus, which lies behind and beneath 
the arch of the aorta. 

The founchtion is laid in the respiratory distmbances for the 
more important changes in the blood, at least for those of the 
exchange of gases, which are so clearly expressed in the com
plexion of patients sufl'ering from heart disease. Th is is the 
canse especially of the cyanosis, which, when tho circulation is 
disturbed, becomes visible on all those parts which even under 
normal conditions exhibit a bright coloring; as the lips, ears, and 
tongue. The blood-corpuscles, on acconnt of the long time they 
remain in the capillaries, while the blood flows so slowly through 
the periphern,l vessels, lose far more of their oxygen and take up 
a, more abundant supply of carbonic acid; and again as they 
pass through the lungs they take up Jess oxygen than usual, and 
get ricl of less carbonic acicl. Both these processes tend to de
stroy the bright scarlet color of the blood, and proclnceadarker, 
blue-red tinge. It is of course only in congenital defects of the 
pulmonary artery (especin,lly its contrnction), where we have the 
greatest mechanical disturbance in tbe exchange of gases, that 
the most intense cyanosis occurs; and in this case the whole 
body is more or less of a clark-blue color, more particulurly the 
peripheral parts, the extremities. Still, cyunosis is never com-
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pletely absent e•en in the mildest cases of disturbed circulation; 
the practised eye will often detect the treacherous blue flush in 
what to all appearance is the fresh, red hue of the lips. The 
cyanosis always becomes more intense when extra demands, such 
as physical exertion, are made on the exchange of gases. 

'Yhen the stagnation has advanced so far as to produce a cya
notic color in the skin, it can be further recognized in the 01·er
filled conclition of the peripheral veins. The small veins of the 
face, which were before scarcely visible, now project in meshes ; 
and in the neck we can see both the internal and external jugular 
; eins so plainly, that their respiratory movements are nearly 
always quite perceptible, and sometimes even pulsatory mo1·e
ments. This over-filling generally begins in those vessels in 
which the circulation has to raise the column of blood, and thus 
under nomrnl conditions is inclined to go slowly. ConsequPntly, 
in the lower ext remities it is not confined to the mere projection 
of blue cords, but the vessels, owing to the constant strain, be
come Yaricose and contorted, and their fibrous coat grnws thick. 
"\Vhen coagulation commences in these yessels, painful O?dema 
of the a!fected parts results ; and the process may extencl from 
the branch far into the trunk. 'Ve have seen how the clots on tlll' 
walls and valves of the heart may be carried oil' by the circula
tion, and become wedged into the main trunks, the branches of 
"·hich supply the lower extremities; and !tow they here become 
the causes of necrosis and of moist or dry gangrene, that b<'gins 
in the toes and spreads npwards. In the same way the particles 
from thrombi in the lower extremities get into the right side of 
the heart, and gh'e rise to pulmonary infarction, which we ham 
already described; and where they obstruct the trunk or larger 
branches, they assume a great importance for the whole process. 
since they may produce sudden death. The more the peripheral 
,·eins are fillecl, the g reater is their tension, and, in consequPnce, 
the pressure which the walls exert on their contents is increased. 
And this intensifies the transudation of serum from the smaller 
veins and capillaries, which takes place under normal conditions. 
At the same time resorption is rendered more difficult, and the 
lymph can only be emptied with greater labor, so that there is 
reason enough for the collection of serum in the meshes of the 
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subcutaneous tissue. In heart diseases, mdema always com
mences in the lower extremities; at first it is scarcely noticeable, 
then it is perceived in the evening about the malleoli and on the 
dorsal aspect of the feet; but after a night's rest in the horizon
tal position, it cannot be any more seen in the morning . As the 
disease advances, the dropsy spreads upwards, first up the lower 
extremities, then over the sexual apparatus ; finally it comes to 
the superior parts, and, in the very worst cases, it appears even 
on the face. Of the internal cavities, the peritoneal is the first 
to su trer from transudation, for local causes are here at work in 
the affec tion of the region of the portal vein. Next to this come 
the pleural cav ities, especially the left one, and with it generally 

· the pericardium. The dropsy is not a mere symptom of di sease, 
but it constitutes a new ring in the chain, which literally hems 
in a patient with heart disease. The pressure which the 
transuded tluicl exerts on the smallest vessels creates new resist
ance to the circulation, and makes fresh demands on the activity 
of the ventricles. The skin is disposed to inflammation from 
being soaked with serum, and when the mdema is very extensive 
the epidermis is raised in blisters. These burst, and then follows 
an erysipelatous intlammation of the smrounding skin; and 
when an inactive diuresis leaves the blood rich in urinary com
ponents, cl eep-seated phlegmouic inflammation in the subcuta
neous cellt1lar-tissue gives rise to tedions suppuration, which is 
generall y the commencement of the final stage. Though the 
hindrnnce to the circulation is the chief, yet it is not the only 
cause which produces dropsy. The change in the mr1ema alone, 
"·hilst the mechanical conditions remain unaltered, and the 
various areas it covers in the same original di sease, point to other 
causes. Thus it is not improbable that a considerable part in 
the procluction of the mdema may be played by disturbances 
in the vascular innervation, and together with tliis by the 
changing conditions as regards the participation of the whole 
propulsive force which proceeds from the vessels. One facto1·, 
which comes into account here, is well determinecl- namely, the 
loss of albumen and solid components which the bloocl under
goes. 

The changes in the blood are as little confined to the darker 
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color of the corpuscles and their supply of oxyg1'n as the 
effec ts of stagna tion are confined to the l'espirntory organs. 
The dige$tion, too, the chief factor in proclucing and susta in
ing the solid components of the blood, suffers as the disease 
advances. \Yhen the stagnation spreads to the hepatic Ycins, the 
circula tion in the li ver and in the whole drainage region of t he 
portal \'ein- the stomach, intestines, ancl spleen- is rctarcl <>d, 
and this gives rise to important anatomical and fon r ti onal clis
tmbance. At first the liver is swollen ancl hypertrophied by the 
abnormal quantity o[ blood it contains, and especially the left 
lobe ; this enlargement is f ·It by the patient as a sensation of ful
ness ancl pressure in the hepatic region an,1 epigastl'ium, and may 
be cliag nosticated by palpation aud percussion. Cotwsponcling 
to this is the pos t-mortem appearance of the organ ; when exam
ined in the first stages of the disease, it is large, hea,·y, contain
ing a very large quantity of blood, and the central lobular veins 
extremely full . But the cellular elements of the central parts 
soon undergo atrophy, ancl when the peripheral parts contain 
enlargecl cells fill Pd with fat, they become clea rl y marked off 
from the more cent ral atrophied ancl bluish-reel colorccl portions, 
ancl thus, as a whole, exhibit the well-known appearance of the 
nitt ineg liver. As the process goes on, the peripheral parts 
atrophy as well, and this, together with compression a nd hy per
plasia of the interlobular connective ti ssne, which results from 
long-continn<•cl \'Pnons hyperromia, rencler the li ver to ugh ancl 
inc1urat1>cl. \Vht•n actual inflammato1·y processes take place in 
the connec tive- tissue, they may lead to a real cirrhosis ; bnt still 
we may ha,·e objPctive symptoms of atrophy without cirrhosis. 
Since perilwpatic irrita tions often accompany the cl ist'ase, the 
patients complain of pain in the region of the u,·er, both of a 
spontaiwous na tnre, and al so on pressure. The fo rmat ion of 
gall is a lways affec ted in these cases, as may be seen, too. in the 
alterati on of it s composition; bnt real in tense icterns on ly occurs 
when the outJlow of gall is hindered by a catarrh of tlw 111ucons 
membrane of the cluctt1s cholecloclrns. A light jaundice tinge, 
especially when mixed wi th slight cyanosis, may be seen on the 
conjnncfo'a and face, when the !h·er begins to be inrnh ·ecl in the 
disturbance:;, and the pressure of the clilatecl veins on the gall 
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canals retards the progress of the secretion, without altogether 
stopping it. 

or the organs which belong to the territory or the rnna port re, 
the stomach and alimentary canal are ahrnys involved, while the 
changes in the spleen are not so constant, and, moreo'"er, cannot 
be recognized by any functional disturbances, since swelling, 
hypenemia, and unusual toughness are the only anatomical 
symptoms of splenial disease. On the otlwr hand, the symptoms 
in the stomach and alimentary canal are most strongly marked: 
the appetite is lost, and a feeling of satiety follows quickly on 
eating, while constipation and diarrhcca succeed one another
in a ,rnrd, the whole digestive system is disordered. In the cases 
in which vomiting of blood, or passing of it with the stool, are 
recordPd, the hemorrhage was perfectly independent of the 
ordinary stagnrrtion, being cansed by embolism in the arteria coro
naria rnntriculi and the mesenteric arteries. There are, as yet, 
very fe,Y cases of this ldnd on record (Yirchow, Bekman, Cohen, 
Oppolzer, Gerhard, Kussmaul); they generally exhibited severe 
intestinal hemorrhage, which came on very suddenly, accom
panied hy sharp pains like colic in the abdomen, and a consid
erable fall in the temperature; in some cases peritonitis, with or 
without vomiting, set in. The digestive derangement is a vel'y 
impol'tant factor in the sum of the disease, and exerts a great 
influence on the conrse, since it interferes very materially in the 
formation of blood, and thus adds to the mechanically impeded 
circulation the further complication of cachexia. 

The functional disturbances in the kidneys are an exact 
1·eflection o{ the alterations of the vascular tension. And here we 
can observe, better than on any other organ, the various stages 
of decrease of the quantity of blood in the aortic system, and in· 
crease of that in the venous system; for the varying conditions 
or the minary secretion enable us to see both the serial succes· 
sion and the deYelopment of these circulatory derangements. If, 
in any unit of time, a smaller quantity of blood flows through 
the glomernli, the quantity of the secretion diminishes like· 
wise; according to Ludwig and Goll's experiments, the quantity 
of water is more affected than that of the solid components. 
Accordingly the volume of urine passed in twenty-four hours 
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decn·ases, when the temion in the aortic system fall s in Yaln1br 
dis1•ase, aml the solid components are relatil"ely inct eased-in 
o ther word$, this urine has a high specific gravity. \\"hen the 
urine cools, the salts or the saturated solution are soon prccipi· 
ta tcd, and on the bottom oi the ,·essel we see a deposit, consist
ing chiefly oi tu·ates, and rich in minary coloring ma tter. If 
the pa tient is well fed, we may often sec crystal s or pure uric 
acid in the secliment; they are generally cylindrica l, a11d occur 
in great numbers. The urine becomes albuminous as th 1' l<'n· 
sion incrmses in the YellOUS Sy tern , just as ll. :Meyer and others 
fo und when they ligatured the vena cava abo,·e the junction of 
the tcnal veins. The interrnl at \Yhich albuminuria succeeds the 
fir,t.mentioned process varies greatly for different cases. Sym p
toms o[ \·enous stagnation may present themsclrns in otlwr 
organs long b!'Core they can be seen in the kid neys. The qua n. 
tity of albunwn rnries with the degree of tension. It is genl'r
ally accompa nied by the appearance of jelly-like sacs in the 
urine, in the shape or hyalinc cylinders. But blood-corpus
cles are exceedingly seldom to be founcl in auy number in the 
urine from a stagnant circulation ; and hrema.tmia nm·er occurs 
unle:;s there be simultaneous inClammation of the interstitial 
ti ssue. This inflamma tion does sometimes occur, althonglt 
!Wphritis is entirely unconnoctecl with the pamdigm or stag
nation in the kidneys. Ir the kidney s arc cxa111i1wd at tl w 
romnwncenwnt or the di sease, they will be found enl arged, 
11.nwra:- mic, and oC a tough consistency. In a later stage they 
are atrophied, tough, and hal"e a cyanotic appearance. The 
cortical :; uh~ ta n ce appears thick ened in sec tion, a t fi1·st stripPtl 
wi th reel, and furth er on of a grayish-yellow color. The cort<'X 
an(l nwdull a are dist inctly bounded ; the basilar pa rt or the 
nll'dullary substa nce is or a d:nkish color, whil e the part turned 
to the pa pi Il ic is qnite pale. "C'nder the microscope the glomernli 
appea r of norm al Rize, the co1H"olntions are generally intac t, tlw 
cap,ule slightl y thi ckened and more separated into layers than 
norm ally. Jn the tubules the epithelium is ,-ery granular, q ui te 
rn•q uently fatty, and sometimes filled with fine pigment. The 
nwmhrnna p rnpria oC the urini ferous tubes is thi ckened. the inter
stitial ti-su<' is thi ekened, and l"ery fibrous. The gr<'at majori ty 
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of cases answer to the description we lrnve just given, so that 
Traube and those who adopt his view are right in asserting tl1at 
this passim J1yperremia in the kidneys is a disease, s1ii generis, 
which cannot be put in the same category with the initial stages o( 
inflammatory demngement of the nutritive process in these 
organs, or diffuse nephritis. But, besides this, there are a few 
cases in which advanced anatomical alterations are found in the 
kidneys, simultaneously with vahular disease or the heart; 
t11ese are usually regarded as the product o( interstitial nephritis, 
whether it be diffuse fatty degeneration or atrophy. Jt is only 
bv clinical obserrntion of their development that we can decide 
,;hat relation exists between the cardiac and rrnal diseases. 
'\Ve know that, as a matter of fact, valvular heart disease follows 
in the course of chronic nephritis, and this lias already been dis
cussed in the section on subacute endoc:uditis. But in reality 
this occurs relati,·ely seldom. On the other hand, I have 
repeatedly convinced myself, that, from the ,-ery brginning. the 
development of the cardiac and renal diseases ran parallel, 
which leads me to regard the two as co-effects of a thi1·d, and 
geneticall y independent of one another. However, there are 
frequ0ntly hemorrhagic infarctions in the kidneys of patirnts 
suffering from heart disease, which occur in the shape of wedges. 
with their base looking towards the cortex, and their apex 
toward; the hilus, being causecl by obstruction in the branches 
of the renal artery; and we must not forget that these too give 
rise to interstitial inflammation. ConseqLiently, in our consider
ation of the connection between valvular disease of the heart 
and inflammatory anatomical changes in the kidnPys, we must 
not forget to reckon infarction as etiological. 

Many assert that the renal pelYis and the hladderpnrticipatein 
this stagnation, but I have ne,·er seen a case or pyelitis or catarrh 
of the bhtdder which was due exclusively to rnlvular defect in the 
heart. On the other hand, the effects of an obstructed circulation 
are much more visible in the sexual organs, at least in the female 
organs; for irregularities in menstrnation occnr extremely often 
in females who have valvular heart disease. Amenorrhcca com
mences before rachexia assumes a Yery pronounced form; but 
in the earlier stages the menstrnation is generally very profuse, 
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and occurs at abnormally short interrnl s. The shape which the 
derangement takes is essentially dependent on whether general 
anremia is more prominent, or whether the obstruction to the 
rnnons ou tUow prepondPrates. 

The form taken by the symptoms of a deranged ci rcul a tion 
in the nen ·ous system, and more especially in the brain, varies 
with the seat of the n11vnlar defect and its nature. Patients 
with a stenosis or the aortic orifice very soon ~xhibit signs of 
arterial an:.cmia in the shape of frequent fainting-1its, whiC'h 
occur while all the ot,lwr functions seem undisturbed and with
out any appar0nt cause, nnd moreoYer pass away ciuickly when 
the horizontal po>ition is assumed. " ' hen the auriculo-ventricu
Jar Yalves are affected, the most prominent sympto ms are thosP 
of venons hypencmia. The patients complain of lH'adache, 
dizzinC'ss, ancl a, whirring sound in the head; and females, in 
particular, YCI'.)" often ha,-e the feeling of clavus hysteric us. Cor
responding to these complaints, we sometimes find in the post
mortem exrunination dnll }Jatches in the meninges, nntl some
times cxtcn ~ive redema in the sub-arachnoid, with ~ligh t C'ffn sion 
into the Yenlri cles; but these affec tions probably do not Ol' iginate 
during lifetime. Obstrnctions may be seen in the cerebml 
vessels, both in the small twigs of the COl'tex ancl in the la!'ge l' 
branches at the base. Death is often the immediate result of " 
simultaneous obstruction in several cerebral al'teries. M1nd1ison' 
cle~cribes a ,·ery marked case of a g irl, 14 years old, whose 
mitral vah·e was affectecl, and the particles of a fresh fibl'inous 
clot obstructed both the vertebral and the internal carotid at the 
same time. The symptom s of hemiplegia appear suddenly when 
the arteries of the Sylvian fi sure are obstructed, and this is often 
followed by softenin,g of the cerebral substance. An em bolus so 
frequently makes its way into the left artery of this Sylvian fis
Fure, that right-sided hemiplegia has been regarded as a means for 
cliagnostirat ing embol ic paralysis. However, in dfo,qnosticaliny 
a central paralysis in patients with heart disease, from the fart 
that the patient has a valvnlar disease, or from the attack fall
ing on the right side, we are not entitled to assume with absolutP 
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certainty that the paralysis originated ernbolicallv Others, as 
well as myself, )ial'e repeatedly obse1Ted ordinary apoplectic spots 
in similar cases, without any obstruct ion in the afferent ,·essels. 
Nor must we forget that, to produce an embolus, tlte (lj{tctionqf 
the ralve must be acute and recent; and hence, as a result of 
clll'onic \'alvular disease, we must look for it in company with 
the recurrent form. As a general rule, we may assert that of all 
valrnlar diseases those of the aortic valves are the ones most 
usually accompanied by fatty degeneration of the small cerebral 
vessels a ml consequent hemorrhage in the brain. Thrombi and 
apoplexies, especially the latter, are frequently the cause of 
death in cases o[ insufficience of the aortic valves, and tlwy must 
be taken into accou nt in making the prognosis of a Yalrnlar 
affection, which is otherwise so often well compensated. Saccular 
ane nrisms, which P onfick has lately found on the vrssels of the 
base of the brain, may be mentioned, besides fatty dege1wration, 
as anatomical ca uses for sudden death and the di sturbances 
generally proceeding from the brnin. The special characteristic of 
these aneurisms was a wall chiefly composed of a thin layer of 
connrctive tissue and thrombotic deposits or various thickness, 
while a spinous, rhalky embolus lay frpe in the aneurismal 
cavity, or projected into it with its point. This form of aneu
rism is most usually found in cases of endocarditis of the aortic 
valves. As n·gards their genesis, it is very important to note 
that the emboli always stop a short distance from the bifurcation 
of a vessel, and being here sharpl y pressed against the wall of 
the artrry by the great ly increased pressnrr of the blood which 
flows into the side branch that remains prn·ions, they probably 
destroy these walls by "decubital necrosis." 

Doubt has been thrown on the assumption Nasse made, as to 
the great frequenc_I" with which pronounc<'d psychical derange
ment, actual" mental diseases,., resulted from carcliac disease. 
The statistics of the post-mortem exam inations made in lunatic 
asylums go against him, for, a.ccotcling to Griesinger's calcula· 
tions, only 12.u per cent. , out of 602 antopsies made in the Vienna 
Lunatic Asylnm, exhibi ted Yalvular di,c•ase; and, even in these, 
the connect ion between the two affections had not been clinically 
establi shccl for all. Griesinger himse][, too, docs not consider 
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mental disease a frequent result of cardiac affections. Still, it 
cannot be denied that light psychical alterations are peculiar to 
patients with heart disease, and are often rellectecl in their 
features; these are expressed in the shape of oppressed, melan
choly temper, feeling of dread, and abnormal excitabili ty. In a 
case of insufficiency of the mitral which came under my obsen-a
tion, I saw lits of actual confusion ancl strange behavior, while 
in the intervals the patient was extremely apathetic and unsym
pathizing. OE course, such isolated cases do not suffice to prnve 
a genetic connection, but if we consider that in the post-mortem 
exa mination we someti mes can demonstrate the presence of 
thromboses in the vessels of the cortex, ancl join the two facts 
togpther, we obtain what may form a material foundation for 
psychical disturbance, aml a causal nexus is rendered probable. 
certa inly for the cases quoted. The functions of the spinal 
cord are never clistinbed by valYular disease, unless (as some 
do) we regard St. Vitus' dance, which so often occurs, espe
cia lly in childhood, along "·ith chronic endocanl itis, as [t di.
ease of the spinal cord. In fact, the anatomical centre of 
origin of chorea has not yet been establi shed for certain, 
ancl, as far as the illl"estigations hitherto macle on the sub
ject go, they point morr to the brain than to the spinal cord as 
the probable seat of the di sease; some fa cts speak for the 
Engli sh observerti, Broadbent, Hnghlings Jackso n, 'l'ltekwell, and 
oth<'rti, who a sert that it is a capillary embolic affection of the 
corpus stl"iatum. "'hat, howe,·er, chielly intPrests ns here is 
the fact, which was first brought forward by See, Roger, anti 
otlwr French physicians, that chorea minor is fr0quently founcl 
combined with val vnlardiseases 0£ the heartancl acute rheumatic 
arthritis. The proportions which Roger assumes are cl·1tain ly 
too high, for li e asserts that out of 71 cases of chorea, -17 were 
combined with simple enclocarclitis, ancl 19 with peri-enclocar
ditis; the only way to account for hi s assertion is that he cliag
nosticatecl enclocarcliti s on the insufficient grouncl of a systolic 
murmur over the heart. Considering the anmm ic condition of 
mos t chorea patients, these m1nn1urti, o f course, pro,·0 nothing. 
However, Ogle, too, found fibri11 ous deposits on the rnh•1ilar 
endoeanlium in 10 out of 16 cases of chorea which ended fatal ly . 
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The connretion with multiple rheumatic arthritis is not so iiro
nounced; for instance, ot1t of 252 cases of this latter, Steiner only 
observed 4 cases of chorea. :My own obse1Tatiens confirm the 
frequency with which mitral affections arc compl icated by 
chorea, especially in very young patients. On the other hand, I 
have seen two cases of rheumatic a1thdtis, in which the chorea 
was developed bPfore the val ndar disease. 

·what we have said will give an idea of the principal changes 
produced in the different organs by a derang0ment of the circula
tion, which results from valvular disease. vVe must now describe 
the symptoms afforded by a physical examination, these being 
immediately dependent on changes in the valves. But these 
symptoms can be best treated in connection with the individual 
peculiarities which are produced by the diseases of the different 
valves, and figure even in the general sketch. So we shall pass 
on to the consideration of the diseases of the different valves. 

Aft\>ctions of the Left Anriculo·,·entricular Valve and the Left 
Ostinm Venosnm. 

Jn addition to all the hnnclhooks, consult: Briquct, MCrnoirc sur la diagnose du 

rct.r(jcisscmcnt Ycntriculo-auriculaire gauche. ArchiYCS g<lnC:rnlcs de Med, 

1834.-J/Ci·m·d, Des signes stcthoscopiques du retrccisscmcnt de !'orifice auri

culo-vcntriculaire gauche du creur: ibid. 1853 and 1854.-Durozifz, Du rhythme 

pathognomonique du retrCcissemcnt mitral. Arch. gCn!!r. 1862.-Tmu.be, Eine 

Bemcrkung iibcr das Verhiiltniss dcr tubcrculi.iscn Pncumonic zu organischen 

Hcrzkrankheiten. Berl. med. Ccntralzeitung, 186·1.-f.A'yden, Ein bcmcrkens· 

wcrther Fall von Stenose des O:.tium venosum. \'irch. Arc11. 1864.-Namiyn, 

Uebcr den Grund, warum hin und wicdcr bei M1tralinsuffici1:nz das Systol· 

gcriiusch am lautcsten in cler Gcgcncl dcr Pulmonalklappcn zu hOrcn ist. Berl. 

klin. Wochcnschrift. l8GS.-Gei17el, Der gcspaltenl! llerzton. 'VU.rzburgcr Yer· 

hnndlungcn, 1868.-Guttmann, Ueber den gcspaltcncn diastolischeu Hen.ton. 

Virch. Arch. 1869.-Quincke, Ucbcr accidentclle GcriLusche in clcr Pulmonal

artcrie. Berl. klin. Woch. 1870.--Bucquoi, Lcr;ons cliniqncs, etc. Paris, 1870. 

-ton BambergBr, UcUer zwei scltcne llcrza.ffectionen, etc. Wiener Wochen

schrift, 1872.-KUsler, Braune Induration mit croupOscr Entzi.inclung dcr 

Lunge. Virch. Arch. 1873.-B:i!fOur, Clinical lec:turc~ on di1rascs of the hrart. 

Edinb. Med. Journal, 1871.-J. Wickham Legg, ){itral constriction, and well· 

marked concentric hypertrophy of the left sic.le of the hcnrt. Transnct. of 

Pn.thol. Society of Loudon, 1874. 
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Insufficiency of the Mitra! Valve. 

Of all the di[Prent causes which prodnce insufficiency of the 
mitral, by far the rare$( are the acute, such as the br·eaking oil' of 
a ,·alve (whellwr from its basilar insertion or [rom the papillary 
muscle by l'llpt1u·e of the chordre tendinre) or perforation from 
ulceration, or finally the development of an a11euri sm on the 
valve. In the majority of cases it is produced by tlw snbacnte 
and chronic fo1·ms of endocarditis, quite as frequently by the 
fibrous ll1ickening and contraction o[ thti Yalve itself as by the 
shortening of the chord:c tendinre aml their adhesion to one 
anothe1·. The venucose vegetations, if present in large quanti
ties, may also injure the closing power of the bordc'rs of the ,·ah·c, 
but in their ordina1·y extent they neYer pl'Oduce this effect. 
Adhesion of the point of the vah·e to the ventricnlai· wall brings 
about the purest form of unmixed insufficience. The same may 
occur in the comse of fm·er, where it has been occasionally 
observed, being due to dernngement in the inJH-'ITation of the 
papillary muscles. I t may occtll', too, where these mnReles arl' 
rendered incapable o[ developing the force rwcessary to hold back 
the ralve, baving lost their contractility from fatty or fibrous 
cl l'generat ion. But in the gn'at majority of eases the insnflicience 
is complicated with more or less stenosis, and so \\'C can only prop
erly speak or the preponderance of the one ot· the other affect ion. 
In a certain sense, we can regard a slight stenosis as compensating 
the insu ffi cience, since the mechanical operation of the latter is to 
some extent weakened by the former. The insufficient ,·ah·e no 
longer shuts off the left auricle from its ventricle during t lw sys
tole, and consequently the blood is driven simultaneously into 
the aorta and the left amicle. The aorta receh·es proportionately 
less blood, while the auricle is over-filled, being now supplied 
from the left ventricle, in addition to its ordinary supply from 
the pulmonary ,·eins, and is thus subjected to a higher tension. 
The larger quantity of blood, "·ltich reaches the left auricle, 
dilates it, and the symptom of increased tension arc easily recog
nize,1 i11 the ltyper·t rophy of its walls aml the opacity of its endo· 
'"ndinm. This ri se in tension is propagatt'd from the left amiclc 
into the pulmonary veins, and if these too be exa mined, traces 
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are found of nutritive derangements in the form of hypertrophied 
"·alls, fatty degeneration, and here and there jelly-like prolitem
tions on the intima. The increased tension next extends through 
the capillaries of the pulmonary artery into the right Yentricle, 
right aL1ricle, and finally into the whole venous system. The 
general reversal of pressure, the diminished tension in the aortic, 
and increased tension in the venous system, common to all rnl
vulnr d~fects, is so arranged in insnfficience of the mitrnl vah·e, 
that the tension is highest in the pulmonary veins and Yenm 
cane, ancl lowest in tlie aorta . All parts of the heart which lie 
before the mitral orifice are tbns dilated, and are hypertrophied 
in direct proportion to their normal muscularity. So, for in
stance, the right ventricle is much more hypertrophied than the 
left auricle, this latter being more dilated. But the left ventricl e, 
too, is generally hypertrophied , the reason being that it is fill ed 
cl ming the diastole under the high pressure which prevails in the 
pulmonary Yeins, and must consequently perform its function 
under a higher pressure. 

During the whole course of these successive changes in the 
suhstance of the heart, the patients hardly experience any an· 
noyance. 'fhey are, indeed, very little troubled, till the compen
sat ion is deranged by some pathological process in the cardiac 
muscle (especially fatty degeneration of the right ventricle), by 
diffuse bronchitis, or by disease of the pericardium. The patient 
pe1·ceives the vain efforts which the diseased muscle makes to 
empty its abnormally large contents, in the form o[ palpitations. 
These often occur without any special outward cause, but gener
ally commence when larger demands are maue on the circulatory 
organs, as, for instance, during active exercise. Along with this, 
the patient has a feeling of shortness of breath, since even quick 
respiration cannot supply the increased clemand for oxygen. 
And, complaining of this annoyance, he generally has recourse 
for the first time to medical aid. It may happen that the phy
sician some time before has witnessed the subacute commence
ment of the valvular disease in a febrile attack of rheumatic 
artlu·itis; but, even in this case, years may elapse before the 
patient thinks it necessary to again put himself unclPr treat
ment. It is frequently the dry cough, procluced by congestion 
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or tlw bronchial vessels, which brings the patients to consult a 
doctor. Objec tive examination then shows. that the card iac 
rt•gion projec ts abnormally, and is more arched . This is espe
cially p rominent in youthful cases. The can.fate impulse is seen 
and felt lower down than usual, generally between the sixth and 
se,·enth ribs, aml either in the mammillary line. or more frequently 
2 or :3 cm. external to thi s. Tile impulse is more ex tended, espe
cially to the right, and undnlatory moYements arc visible ev n in 
the cpigastrium . The resistance of the impul se is incl'e:lsPcl, nn<l 
a pul"l"ing sensation may often be felt in its neighborhood, syn
ch ronously with the ventricular systole. P ercussion shows that 
the boundaries of the areas of absolute and rela tive dulness ar" 
ex tended both to the right and to the left. The area or dulnes; 
generally ex tends as far as the impulse to the left, bu t oft en goes 
Hen a little beyond this. The outlines or the area of dulness 
are seldom irregular; they generally form a triangle, in such a 
way that the left limb runs abnormally to the left in its lower end , 
but above it remains within the mammillary line. On the infe
r ior portion of the sternum the sound is dulled, but the bonler o[ 
the right lung is seldom so far displacecl as to produce fur t!lt'I· 
d ulness lo the righ t or the stemum. The inferior part o[ the right 
limb of the triangle of dulness coincides with the right bordl' r 
of the sternum , or lies at most 2 or 3 cm. outside it. "·e cnnnot 
lay too much stress on the importance of testing how far the an
terior border of the lung moves, and of excluding all other en uses 
fo r dulness, before diagnosticating an increase in the volume of 
the heart from an increase in the area of dulness. In auscul
tating close uncler the nipple, ancl a little to the left, we can hea r 
a systolic blowing murmur, which either completely takes the 
place of the first cardiac sound, and continues to the short pause, 
or is heard along with, and then only a t the commencement of, the 
first sound. \Ye can often detect the presence of the sound along 
wi th the murmur, by raising the ear slightly from the disc of the 
ste thoscope. Though this murmur is propagated ornr the situa
tions of all the other orifices, still it is very easy to perceirn that 
the greatest in tensity is over the apex . Yery often we hear the 
murmur on the left horcler of the sternum in the second in tercos
tnl space, i. e., in tile situa tion of the ostium of the pulmonary 
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artery, qui te as loud as over the apex, and sometimes even more 
intensely. This cannot be explained by the approach or the 
pulmonary artery to the thorax wall , brought abont by d isplace. 
ment or the lef t Jung, for we can easily convince ourselves by 
percussion tha t the "essel is co,·ered by the lung. Nor can it lie 
in the greater tension of the wall s of the pulmonary artery, for 
though a murmur might be thus produc .. d, yet it is not evident 
why it should be more intense in thi s situation; and besides, as 
far as the pulmonary artery is roncenll'cl, the same eonditions 
prevail in stenosis or the left ostium venosum, bnt still the nrnr· 
mur cannot be heard so plainly. The grea test prnbability 
a ttaches to Naunyn's explanation. He points out that the 
g i,·en ' itnation of maximum intensity in the second left int~rcostal 
space does not con espond exactly to the place where the sounds 
o( the pulmonary artery are heard-tha t is to say, not quite at 
the edge of the sternum, but about 2" from it. From investiga. 
tions made on the dead subject, it appeat"S tha t thi s point woulcl 
coincide wi th the point of the left auricular appendix which 
winch round the pulmonary artery and lies in front of it. Since 
the abnormal current of blood, which in insuffi cience of the 
mitral val ve gives ri se to the murmur, flows towal"(ls tlw aul"icle, 
and since the auricular appendix communicates freely with this, 
we can easily comprehend how the sound should be conducted 
to the spot mentioned better than towards the apex, anJ be hearcl 
there with g reater intensity, more espec ially in strongly-markecl 
cas,•s where the appendix is long enoug h to lay its point clo;e 
against the anterior wall of the thorax. 

Beside the systolic murmur, we may hear a diastolic (or pre· 
systolic, as the case may be) munnur; bu t thi s depends on 
whether the ostium ,·enosnm is simultaHeously constri cted , ancl 
on the degree of stenosis. In most cases, the second sound 
cannot be heard quite pure at the apex. But as the pulmonary 
artery is under grea ter tension, over it the second sound is heard 
more intensely than normal, while the rig ht ve ntri cle continues 
to exert more force in the performance of its functions. It is not 
till the force of tho right ventricle has been injured by di sease of 
its musck , that we losl' thi s important symptom or an intensified 
seconcl so u11cl in the pulmonary artery. The d iagnostic signili· 
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cance of this symptom was first pointed out by Skocla. So long as 
the compensation continues to suffice, the peripheral vessels are 
quite normally supplied, ancl the pulse does not necessarily ex
hibit any abnormalities either in rhythm or in frequency, although 
at this stage it is generally rather rapid. But as soon as the 
compensation is disturbed, and the symptoms of stagnation be
come plain, both on the visible vessels and in the internal organs, 
then the pulse, too, begins to lose its normal character. It grows 
rapid, low, soft, unequal, and irregular. The sphygmographic 
tracing in this affection has nothing characteristic about it. ln 
i\farey's work (loc. cit. p. 525) one can observe this great diver
sity of pulse, for scarce one tracing is exactly similar to 
another. "'hen i\farey remarked, " Le pouls clans l'insuflisance 
mitrale est toujours irregulier," he probably hacl the stage of 
deranged compensation in his mind. l<'ig. 9, for instance, is a 
tracing taken in the stage of compensation, ancl all we see in it 
is, that it is very low, ancl strongly clichrotons, but it is almost 
quite regular. Fig. 10 shows that relative regularity may co
exist with waves so exceedingly small as to be scarce traceable. 

F1a.10. 

The course of the disease is such, that the symptoms of stag
nation assume a permanent character, and all the more so in pro
portion to tho greater number present. '!'hough at first it is 
generally possible to reduce the palpitations and clyspnmu by 
"uitable diet ancl drngs, and temporarily even to remove all 
<rdema, yet, after a Jong period of alternate relatively gooll. 
health and total incapacity for motion or work, the patient be
romes gradually anasarcotts, and exudations begin to fill up the 
serous cavities anll. impede the respiration. Bronchitis, of whlc!t 
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more or less is always present, increases the cyanosis, and, 
whether it be accompanied or not by a pnenmonic induration, 
often de1•eloped towards the end of the disease, the usual termi· 
nation is mdema of the lungs. In a few isolated cases the 
actual, though distant, cause of death is embolic obstruction in 
the cerebral vessels and its usual r·esults, or extensive apoplexy. 
Embolism of the pulmonary vessels does not occur so frequently 
as in stenosis of the mitral orifice, bt1t, on the whole, it is not 
rare. Shivering lits, dyspnma, and bloody sputa are the first 
symptoms. If the infarction be somewhat extensive, there will 
be percussional dulness, and bronchial respiration may be heard. 
I have never seen a single case where fever occurred. Gerhard 
ancl Penzold have, however, obsen•ed this. Towards the close 
of the disease we often see thrombosis of the pPripheml veins, 
generally confined to the lower extremities, and one.sided. Clots 
in one or more large arteries of the lower extremities are fortu· 
11ately of rare occurrence. 'fhese may result, when they do 
occur, in mortification of the toes, the foot, or e1·en of the whole 
leg, as in one case which came under my observation. 

The diagnosis must be based solely upon the physical symp· 
toms we have mentioned, and is in the majol'ity of cases unat· 
tendecl with difficttlties. However, the fact that similar physical 
signs may be produced by other conditions, may sometimes ren· 1 

der it quite hard to discover the real state of the case. Hyper· 
trophy of the right ventricle and a louder second sound in the 
pulmonary artery, may result from any marked derangement in 
the lesser circulation, quite as often as from an affection of the 
rnitral rnlre. Besides this, a systolic blowing sound may 
frequently be heard in cases of emphysema. In cases of this 
kind the only me,ms of preventing the confusion of the two is, 
to make a careful examination into the development of the whole 
disease, and to ascertain if the patient has previously suffered 
from rheumatic arthritis, whether he has lmd a cough for a long 
time, or whether there be any emphysema, etc. It is easy to dis
pose o[ those cases of chlorosis, too, which lead us to falsely as· 
sumo a disease of the mitral ,·alve, on the ground of any temporary 
dilatation of the heart, in aclclition to tlw mu1·mul' that is heard 
ornr the apex. And besides, in cases of this nature, the second 
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sound in the pulmonary artery is seldom loucler than usual, the 
mmmur o,·er the apex partakes more o( the character o( :m 
01-ganic murmur, aml may usually be heard over the base as well, 
aml the general talc o( the constitution points unmistakably to 
the real primary disease. Lastly, tllere is a class o( cases, which, 
though not of frequent occmrence, still most cel'tainly do some
times occur. These are spontaneous dilatations of the heart, 
qu ite inclcpenclcnt of any anatomical change in the Yalvcs; they 
are very misleading, for the relative insufficience of the ntlves 
that accompanies them produces a mmmnr, ancl at the same 
time we observe all the symptoms of carcliac hypertrophy. In 
instances or this kincl, it is absolutely impossible to distinguish 
this from an insuflicit'ncy causecl by anatomical changes. Seitz"s 
excellent observations, made in Biermer's Clinique, harn proved 
this in the most instrncth·e manner. 

The vrognosis in this rnln1lar clisease, though certainly un
fa,·orable as regards total recO\·ery, is still relati,·ely favorable. 
For the comprnsatory action, produced here both by the right 
and by the left ventricles, may often suffice for a long period. 
There aro cases on record of patients who ham livecl over fifteen 
years with a Yalnllar disease. Any intervening diseases, how
eYer, whether cardiac, pericardi:w, or pulmonal'y, alter the pl'og
nosis vel'y m nch for the worse. Young patients bear the a [ ec
tion better than olll people; the clanger is very gl'eat clnl'ing 
pl'cgnancy, and, in cases of women attacked in this state, the 
issne is often suddenly fatal. 

Stenosis of the Ostium Venosum Sinistrum. 

\\'hilst insufficiency of the mitral rn\\·e mar in some ruses, 
according to its :111atomical natnre, occnr quite by itself, steno,;is 
of the orifice occms almost unexceptionally accompanied by 
insuflicience of the ,-ah·e. Fol' the stiffened ancl hype,.t1·ophiec1 
Yalrn, which is no longer able to lie flat against the \\"all 
of the ventl'icle dming ,·entricular cliastole, has not only a 
borcler in greater part shrunken (and thereby alone incapable 
of closure), but is so altcn'd, too, in its flexibility, t11at the ten
sion of the papillary tendons no longer suffices to bring the 
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borders into perfect contact. It is only in the most extreme 
cases of stenosis, such as those that are brought about hy 
a cohesion between tlie borders of the valn1la1· flaps, whirh 
only ll'aves a narrow split for the passage or the blood from 
the auri cle into the ventricle, that the contraction of the papil
lary muscles is still capable of closing the small space. Even 
in the rare instances where the stenosis has originated acutely 
in large fibrinou s deposits on flaps, or in a coagulation pro
jecting into the orifice from the auri cle, there generally is some 
tmce of insuffi ciencc or the mitral valve present at the same time. 
Howe1·er, the physical signs of stenosis are so prominent in tl1e 
clinical view of the symptoms, that we are entitl ed to discnss tl1is 
as the predominan t derangement. 

'l'he mecl1anical action of this stenosis is to hinder the blood, 
brought from the pulmonary veins into the left auricle, in its 
passage into the ventricle. 'l'he left ventricle consequently 
receil"es an abnormally small supply or blood, and must thus . 
propel less into the aorta during the systole. So we see the very 
same results produced as in rn snffi cience of tlw valve, only that 
the stagna tion in the pulmonary vessels and 1·enm cavrn is more 
intense, since the left ventricle here is not filled under abnor· 
ma! press ttrc, as in the former case, and the p owel"fnl lever of 
compensation , form ed by the hypertrophy of the le[t ventricle, 
never comes into play. The ana tomical changes fonnd in the 
several parts or the heart in the post -mortem examination qnite 
correspond to these relations. 'l'he left auricle is dilated and 
hypertrophied, and in its appendix we frequentl y find a throm· 
hu s ; the wall; of the pulmonary veins are thi ckened and cli <
rolored, ancl covt'red with white spots ; the capillaries or the 
pulmonary artery are in a state or ectasis, and in some placl's 
rnricose; the righ t side or the heart is dilated ancl hypcrtro· 
phied ;-the left ventricle, on the contrary, is smaller and 
atrophied . It appears, in fact, so insignificant beside the right 
ventricle tha t it migl1 t be mistaken fo 1· a mere appendage or this 
one, which now alone enters into the form a tion or the cardiac 
apex . The aorta, too, in conseqnence or this diminution in thr 
size of the left ventt'icle, is abnormally narrow so that its 
diameter above the valves may be considerabl y reduced. This 
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ronc1ition oC the left ventricle, though the rule, is still liable to 
r xreptions, and even in cases of extreme stenosis, the lef t ven-. 
triC'le has been found or over normal weight and volume. 
Friedreich has triPd to explain thi s fact, in the absence of any 
fn1ther compli ration, by assuming that the increased tension in 
the venou~ and capillary systems of the body can produce an 
additional resistance to the arterial current , great enough to 
countem ct the tendency in the left ventricle to diminish in size. 
lt appears fair to include as well the two other factors or simulta
neous inRnflkiency of the valvP, and a contraction of the aortic 
lurnen. IC the nutrition be good, the latter mltst direc tly tend 
to hypNtrophy c,·cn during its development, while the former 
counteracts atrophy. 

A physiral examinati on during life gives the foll owing 
results : In some cases the apical impulse is \'i sible within the 
marnmillary line, between the fifth and sixth or the sixth aml 
seventh ribs. Bltt in the majority of cases extensive undulations 
are d sible, which pass beyond the normal limits, both to the right 
and to the lPft. Owing to the horizontal position assumed by a 
very mnch hypertrophied right Yentricle, the systolic motion 
may he seen lo extend to the anterior axillary line towards the 
ldt. ancl beyond the right border of the sternum to the rigl1t. 
The resistance of the apical impulse is very weak, and in bad cases 
it may be qnile imperceptible. In palpating, the finger feels a 
puning vibra tion ornr the cardiac apex ; this generally precedes 
the cardiac sy stole imnwdiately, and is consequently presystoli c ; 
but it may be purely diastolic in many cases. Frequently 
one can perceive a simultaneons systolic vibration. P ercussion 
shows an increase in both absolute and relatirn dnlness as well 
to the right as to the left. The dila ta tion of the righ t auriclP, 
when ,·cry consid l'mble, may be recognized by a noticeable 
dnlness to the right of the sternum. Ausculta tion does not 
always give similar resnlts. Eddies are produced in the blood, 
as it flows from the wide auricle during diastole throngh the 
narrow orifice into tho Yentricle, and these eddies girn ri se to a 
murmtn. Consequently the mnmmr prod nccd by stcnosis can 
only be hea1·c1 during the diastolic phase. And, indeed, this 
lmrm onizes with a nmnber of cases in which one only hears a 
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d iastolic murmur, or along 1Yith this ::i sy slolio mu rmur as well, 
since there is nearly alw::iys more or less insuflicience of the 
yal\·e. The diastolic murmur is blowing or grating, somewhat 
une1·en and protrarted, and extends to the succeeding systole. 
'fhis protraction may be easily understood, ii we consider how 
much lono-er the diastole must last to permit the same quantity 
of blood ~o fl ow through ::i constricted opening as would flow 
through an orifice of the normal size. In m::iny cases the mur
mur is not properly audible till towards the encl of the diastole, 
when the simul taneous contraction of the amicle increases the 
fo rce of the current, as a t the beginning of the diastole the 
rate of the current is not grent enough to produce this. Con
sequently it immediately precedes the sy stole, and Gendrin, 
who was the first to study it closely , has given i t the name of 
presystolic. The first cardiac sound immedia tely follows on 
thi s, and is u sually loud and iu tensified ; sometimes it is pure. 
h ut more generall y accompanied by n murmur. The majoi1 ty 
of case· answer to this description, bu t occasionaJly the contmc
tion of the ::inricles does not suffice to accelerate the current of 
blood to the cl egree necessary for the production of thi s mur
mur ; and thus i t sometimes happens that we hear no murmur, 
notwithstanding the presence of stenosis. 

" ' e may accordingly disting uish three sets of cases in rela
ti on to the ausculta tory phenomena : first, when we have a 
purely diastoli c murmur; secondly, a presystolic ; a ncl thirdly, 
no mnrmnr at all. The murmur proper to the s tenosis always 
reaches its maximum in tensity o,·er the apex, or even n little to 
the left of this, since the current of blood takes that direc tion. 
The murmur is often more audible when the patient lies on his 
left sicl e, instead of on his back; and even whPn no murmur can 
be heal'd while the pa tient keeps in a position of rest, one can 
~enerally be perceived a fter active exercise, or when he is put 
lying on his left side. In addition to the murmur, we hav 
a nother auscnltatol'y phenomenon peculiar to s tenosis. In a fe 
cases (by no means so frequently as Geigel assumes) we may 
hear over the apex, ancl very distinctl y over the pulmonar.1· 
al'tery, a reclnplication of the second card iac sound, which pro· 
duces ::i rhythm, called, after Bonilbud's example, the brnit de 
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rappel. Geigel called attention to its frequency of occnrrence 
in stenosis, and expla ins it by the u11equal tension in the aorta 
and puhuonalis, which may prernnt the synchrnnous closure of 
the vah·es of the two ,-essels, since the aorta with its smaller 
contents contracts quicker, and thus closes its semi-lunar vah·es 
an instant before those of the pulmonary artery . The fact tha t 
the second part of the reduplica ted souncl may be heanl much 
more accentuated over the ostium of the pulmonali:i, lends a 
grea t deal of probability to the view that it is produ et'd by the 
valves of this a1tery. Even where there is no rcdttplication, the 
second sound is more intense in the pulmonary artery, when the 
ostittm vcnosum sinistrum is constricted ; this is ch Ul to tho 
greater tension of the vessel, and may be heard more plainly 
than in mi trnl valve insufficience, since in thi s case the seconcl 
aortic sound, on accoun t of the small tension in the aorla, is in 
itself weaker than normal. " "hen the tension den easc•s in the 
pulmonary artery, the in te nsity of the scco11d sound ceases; this 
takes place either when the righ t ventri cle's [01-re has been 
impaired by di sease in the performance of its i11crpasec1 work, 
or when the right side of the heart is so fill ed by the increased 
stagnation that the ring of insertion of the tricnspid ,·all'c is 
widened, aml the rnlve is no longer able to cl ose th<' orifice. 
Relatirn insufficience of the kind frc'quently occurs i11 eases of 
mitral stenosis, especially towards the encl of life, and may be 
cliagnosticated by the symptoms peculiar to thi s affection ; these 
we shall enter into mOrP pnrtirnlarly when treating Of thi s form 
of valvular defect. 

'!'he condition of the pulse is more characteri stic in stenosis 
than in insuffiC"ience of the mitral. The frequency and rhy thm, 
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indeed, may be normal, but the peripheral vessels are left so 
empty that the smallness, emptiness, and softnetis of the pulse 
serve as special landmarks. Of the two tracings we give here, 
the first displays a still perfectly regular pulse, with a slight 
systolic elevation and a scarcely percep tible elevation from 
recoil. The seroncl (Fig. 12) shows the most marked irregu· 
larity, being taken after the compensation had been destroyed. 
In this case a pnrely diastolic mu1·mur was heard at the apex. 
I cannot agree with Marey's view that the tracing of the pulse 
exhibits variations in regularity, according as we hear a dias
tolic, presystolic, or simultaneous systolic murmur; nor can I 
assent to his assertion, that, "when the mitral constriction is 
sufficiently markPd to give rise to a diastolic murmur, it de
stroys the irregularity of the pulse" (loc. cit., p. 520). 

It is unnecessary to repeat here all the symptoms of stagna
tion developed with the increase of disturbance in the compensa
tion , both in the peripheral vessels and in the internal organs; 
they occur here in even greater degree in mitral stenosis than 
iu insuffici ency of the mitral valve. The complications in the 
lungs, the dark-reel induration, ancl hemorrhagic infarction 
occur more frequ ently in cases of stenosis than where the in
sufficience preponderates. Hremoptysis often occurs without 
any hemonhagic infarction. The opinion used to prevail that 
it would be quite unwanantable to connect thi s with the in itial 
stage of phthbis. For observers, even of such large experience as 
Trnube, have never seen caseous pneumonia dt>veloped under 
such conditions, wht> n at the same time the right ventricle was 
hypertroph ied, so that it would appear as though this valrnlar 
defect gave immunity from phthisis. However, Frommolt's re
sults contradict this, for he found that out of all the cases in the 
post-mortem room of the Dresden KrankPnhaus, where he met 
with 1·aln1lar disease, that 10.8 per cent. (ancl amongst them dis
eases of the mitral ostium, and even stt>nosis of the ostium 
venosum sinistrnm) occunecl in company with pulmonary con· 
sumption. Thus this ques tionable immunity requires at least 
a. new investigati on. 

Icterus, without any catarrh of the gall-ducts, has been ob
served as a ~ign of stagnation more frequently in stenosis than 
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when insufficience predominates. In the cases which have come 
under my inl'estigation acids of the gall were found in the 
urine. 

The diagnosis of this valvular clisease is only difficult in 
cases where no murmur can be heard or where a systolic mur
mur alone is audible on account of the simnltaneous insuffi
cience. Under these couclitions it is impossible, and as yet of 
no practical importance, to avoid the confusion with simple in
sufficience. But the condition of the pulse alone will excite the 
suspicions of the observer as to the ex istence of merely this 
latter. In the majority of cases the presystolic, ancl in others 
the purely diastolic murmur, hearcl with greate5t intensity over 
the apex of the heart, is an unerring guide, and, if we take into 
review the results of the percussion, renders our decision easy. 

The prognosis is more unfavorable in cases where Rtenosis 
predon1inates than where insuffi cience is predominant, for the 
compensation is renclered easier by the share which the left 
ventricle takes in it. Still, the compensation brought about by 
the right ventricle alone, as experience teaches us, may suffice 
to sustain life endurably for years, and exceptionally even for 
more than ten years. But we must not forget that such cases 
are of an extremely exceptional order. 

Diseases of the Aortic Talres and of tl1e Ostium Arteriosum. 

Besides the text-books already given, consult : Corri9a11 1 Inquiries into a new disease 
of the heart. Edinh. Journ. 1836.-C'osta.Altm·c119a, Ml!moirc sur l'iusuffisanee 
des vnh-ulcs aortiqucs, etc. Pnris, 1856, and Union Med. 1863.-Lambl, Uebcr 
p:i.pillarc Excrr.sccnzen an den Semi lunarklappen der Aorta. ·wien. Woehen
sehr. 1856.-Lusdika, Ueber zottenfOrmigc Bildungen an den Sem ilunar
kla1>pcn dcr Aorta. Deutsche Klinik, 1856.-Maurice, De la. tnort subitc clans 
l'insuffisance des valvulcs sigmoidcs de l'Aorte. Th~sc, Paris, 1860.-Duroziez, 
Du donble souffie intermittent commc s.igne de l'iusuffisance aortique. Arch. 
g~n~r. 1861, and Gaz. hebd. 186.J and Reponse tL Mr. Traube, in Gazette bcb
domndairc, 1873, No. 7.-Botkin, Medic. Klinik in demonstrat. Vortriigcn. 
Berlin, 1667.-Traube (F'r('intzel), Uebcr Zwei eigcntl1limliche Pl iilnomene bei 
Insufficicnz der Aortcnklappcn. Berl. klin. Wuehcnschr. 1667.-.Durozicz, 
Des Maladies organiqucs du creur et de l'Aorte ct du double souffie crural de 
l'origine saturnine. Guz. des IIOp. l667.-1'raube (Friintu:l), Zwci FUlle von 



132 UOSENSTEIN.-DISE.\SES OF THE ENDOCARD1U~f. 

Stcnosc des Ostium dcr Aorta. Berl. klin. Wochcnschr. 1867.-.Marey, Note 
sur un nouveau signe de l'insuffi.sance ao1iiquc. Gaz. :Ml!d. <le Paris, 1868.
Lem·ed, Aortic yalve disease apparently caused by syphilis. Transact. of 
Path. Soc. 1868.-Gm:nemi de Mussy, Le-ron cliniquc, etc. Gaz. des IlOp. 18il. 
-0. Becker, Uebcr Rctinalarterieupuls bci lnsufficienz dcr Aortenklappcn. 
Monatschr. fUr Augcnheilk. 1870.-Michel Peter, L"insumsance aortique, etc. 
Union ml!cl. 1871.-ifi.egel, Ucbcr den Doppelton u. s. w. Dcutsches Arcluv, 
1871.-lloffmann, Der Duroziez'sche Doppclton u. s. w. Berl. klin. 
\Vochenschr. 1872.-Robert King, Extreme aortic stenosis. Path. Trans. 1873. 
-1'-,ostcr, Clinical lecture on rupture of the aortic valves from accident. Med. 
Times, 1873, Deccmber.-Miclwl Peter, Le4fons de cliniquc ml!clic. T. I. 1874. 

Insufficiency of the Aortic Valves. 

Slight anatomical changes frequently occur in the aortic 
valves without ca.using any disturbance in the mechanism of 
their closure. 'fo this class belong those jelly-like thickenings, 
the soft-tufted proliferations of the encloca.rc1 ial connective tissue 
around the nodulus Arantii, or atrophy of the same towards the 
border, ca.using the so-called "fenestrations." Even these latter 
produce no c1erangemcnt, as they are generally mere slits, a.nd 
lie between the free border and the line of closure. But when 
several of these become confluent anc1 fonn one large opening, 
they too ma.y produce insufficience. Another cause which may 
prnc1uce this incapability to close, a.re the wart-like and polypous 
excrescences, if situa.tec1 a.long tlte line ef closure, ancl when they 
fringe the whole border of the fl ap, partly as chalk a.nd partly as 
fat, or when this border exhibits irregular gaps a.nd cuts between 
the warts, as frequently happens. On the other hanc1, chalky 
deposits in the basal parts, even when of some extent, can exist 
without any injurious results. But the insufficience is generally 
produced by fibrous thickenings of one or two (seldom of all 
three) flaps, accompanied by consiclerable contraction of the 
borders, and consequent diminution of the height of the flap. 
\Ve may further mention as a.na.tomica.l caus~s of rarer occur
rence: the formation of a.n aneurism on a flap of the valve, 
with or without perforation, the breaking oil' or a. flap from its 
insertion a.nd adhm·ence of one to the wall of the aorta.. Though 
in a.11 the changes we have mentioned there geuerally occurs a 
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latPral coalescence between the t1rn flaps, still insu ffi cience is in 
most cas(•s the only result, either because the union is not exten
sive enough to produce stenosis, or, as is u sually the case, because 
the ~eptttm brought about by coalescence soon atrophies, and 
later on only ex ists as a small border between the two flaps united 
now to one. The close relation of the large fl ap or the mitral to 
the aortic valves generall y entails an affection of the mitrn,l, when 
endocarditis atl~tcks the aortic valve. Still the endocarditic 
p1ocess may occur exclusively confined to the semi-lunar valves, 
and the rnitral be entirely free. Bnt, as a fact, endocarditi s is 
by no nwa ns so frequently the origin as di sease which com
menc s in the wall s o[ the aorta, for these are but seldom qttite 
free from atheroma, of which we generally find most just above 
the rnh·es, and from here it spreads downwards on to the 
rnh·es. :Many obse1Ters still question the possibility o[ a rela
ti1·e insufficiency of the semi.lunar val ves, independent o[ any 
anatomical changes in the Yalve, and resulting purely from too 
g reat expans ion o[ the ini tial part of the aorta, and consequent 
01•er-d il atat ion of the orifice. I myself have never seen any con
firmatory cases, and must accordingly leave it an open question. 

Tlw mechanical pfl'ect o[ this insufficience is a regurg itation o[ 
blootl tl uring the d iastole of the ventricle, proportionate to the 
degree in which the valve remains open, and thus the left ven
tricle is snppliecl not only from the a uricle, but also from the 
aorta. This proclnces dila tation of the ventricle (especially its 
portio aortica) so great that the long itudinal sulcus no longer 
corr('sponds to the actual line of separation of both Yentricles, 
~ince the ('ptum bulges Yery abnormally into the right ventricle. 
The ostium venosum sinistrum, too, is in consequence always 
dilat('d, ancl the flaps o[ the mitral are stretch('d and lengthened. 
The increase o[ force, necessary to propel the larger q uantity of 
blood, supplied from both sides, into the aortic system, must 
corr~spond to the di latat ion of the ventricle. And though in 
general the dilatation appears more considerable than the increase 
in ,·ol nme, yet in most cases the hypertrophy bears a very favorable 
eomparison with the di la tation-that is to say, it is well developed. 
On opening the peri cardium, we see that the left ventricle occu
pies a very large space, and not only is it the sole factor forming 



134 ROSENSTEIN.-DISEASES OF TTIE EXDOCARDIU1L 

the apex, but th.is apex projects, too, lower ,han the encl of the 
right ventricle. On further obsernitiou we see that the thickness 
of the wall of the left ventricle has increasecl more than any
thing else, ancl that it often meas llres more than from 2 to 3 cm. 
ancl even at the apex 1 or H cm. Often, incleed, the volume 
of the wall is not absolutely greater, but still , in compari son to 
the breadth of the ventricle, it looks hypertrophied. The 
papillary muscles are not proportionately cnlargecl with the 
other parts of the left ventricle- that is, they are not round and 
hypertrophied, but generally, as Traube fit-st pointed out, 
lengthened and flattened, corresponcling to the considerable 
strain to which they are exposed during diastole. It happens 
exceptionally that the right side of the heart is simultaneously a 
good deal hypertrophied, though no callse for it can be follnc1 in 
the lungs. And in two cases I have seen the process so far 
advanced, that the righ t ventricle actually formed the whole of 
the apex by itself. 

The physical signs exhibited by this class of patients arise 
chiefly from hypertmphy of the left ventricle. The cardiac im
pulse is visible outside the mammillary line, as far as or even to 
the left of the anterior axillary line, lower clown than usual , 
generally between the sixth and seventh ribs, but often too 
between the seventh and eighth. The impttlsc is bmad, raising 
sometimes an area of 3" (in breadth) with some force; in other 
cases we see no defined impulse, but on ly a systolic elevation 
which raises the whole thorax. Further, we observe considerable 
palpitations in the jugulum, vigoro us pulsation of the carotids, 
and in many cases too a pulsation on the right border of the 
sternum at the lernl of the second intercostal space, ancl corre
sponding to the position of the aorta ascendcns. In palpating 
with the finger, we experience considerable resistance from the 
cardiac impulse; O\"er and along the sternum, especially about 
the third sternal cartilage on the right, we may often feel a dias
tolic vibration, which, indeed, maybealsofeltatthe apex, though 
very much less plainly. The percussion shows a considerable 
increase in the area of dulness, both relative and absolute, espe
cially in its long diagonal. It generally begins high up, on the 
third and sometimes even on the second rib, extending to the 
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sixth or se,-enth rib, crossing the mammillary line as high up as 
the nipple, and passing downwards and outwards-sometimes two 
inches outwards. To the right also the bounchny of dulness gen
erally passes over the right border of the sternum. Botkin 
1·Pcords cases in which the dulness has extended a little beyond 
the situation of the impulse, and similar cases have occasionally 
come under my own notice. 

In case the arch of the aorta is dilated, as so often happens, 
we find a clulness from 1 to 2 cm. broad running from right to 
left in an oblique direction over the rnanubrium stern i. 

In auscultating the heart we hear a weak first sound over the 
apex, and a diastolic murmur, the intensity of which increases ns 
the ear approaches the base, and becomes most distinct abon t the 
third right sterno-costal articulation. The murmur is especia lly 
marked over the sternum, and particularly along the left border; 
it is propagated along the course of the aorta, and is loudest in 
the left interscapular space. Its character is almost inrnriably 
a w"hirring, rnshing one. In the situation where we general1y 
auscultate the aorta, the first sound is either short and definite, 
or is accompanied by a mnrmur, which may have its origin in 
the simultaneous stenosis, though it more frequently arises from 
the passage of the blood in to the enlarged aorta ascendens. In 
nearly every case a systolic murmur is audible on the carotid 
arteries, and at the same time we may fPel a vibration. The 
gentlest pressure of the finger on the ,·essel intensifies the vibra
tion greatly . \\'e may look for the origin or the systolic carotid 
murmur in the Yibrations or the arterial walls. F or, since the 
vessels which lie so near the heart can empty their contents 
during the diastole into the heart as well as into the capilla ries, 
their tension falls ,·cry low, and then is raised very hig h dming 
the next cardiac systole, through the expansion from nn 
immense wave. And in this transition from a low to a high 
tension vibrations are easily produced. Thongh this explanation 
is generall y received, and appears the most probable, yet after 
Talma's experiments the murmur may be rega 1·ded as a. murmur 
in the bloocl, proclucecl by eddying movements of the fluid par
ticles, arising from the; sudden increase in pressure during the 
systole. The physical conditions are in reality here the same as 
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in Talma' s order or experiment. On the other hand, I maintain 
that when, as in other cases, a systolic sound is hl'ard, it can be 
produced only by the ribrntions of the rnscnlar walls, since, 
according to our present knowledge, only a murmur and no 
souna can be produced by these eddies. During diastole there 
is either no perceptible sound at all orer the carotids, because no 
sound capa ble of prnpagation m·i ses from the aortic valves, or 
else we hear a rnurnrnr pl'opagated from the aortic ostiurn. 
Even when one part of the semi-lunar rnh'e is still capable of 
vibration, the sound pl'odnced by these vibrations is conceal ec1 
at the ostium itself by the mrnrnur; yet still it may hnppe11 that 
we can perceive a second sound in the carot ids, though 01·er the 
very ostium of the aorta no thing can be heal'd but a diastolic 
murmur. 

Quite as considerable changes of tension take pln.ce in the 
peripheral vPsscls dLLring systole and diastole as in the carotids, 
only differing in deg1·ee ; they nm al so perceptible both to the ear 
antl to the to uch. Jn the first place, the rad ial pulse assumes a 
quick charac ter from the greater facili ty the blood has for flow
ing centripetally. Tlie wave is high, and the finger of the 
obser ver "-"]Wi-iences a consideral.Jlc strnke from it; but the very 
moment after the expansion of the vessel the systole follows 
extrc• n1ely rapidly. It is thi s short duration of the diastole which 
gires w ch an exqLLisite impression of mpit1 ity-of the cele1·ity, 
wlli ch Corrigan first described, and in whose honor the French 
called it poztls du Corrigan. Thu Bphygmographic tracing 
exhibi ts for aortic insu ffi cience perh[tps the most characteristic 
cutTes of all heart diseases, but it is most certainly not specific. 
The sharp line of ascension indicates the rapid and forcible dilata
tion of the wall of the vessel, since the l e1'l'l' of the instrument 
is raised wi th force, and fall s a t a t·ery acute angle. The anach· 
rotous format ion of small hooks in that part of the tracing which 
corresponds to the diastole of the V<'Ssel should be no more 
regarded as a result of some dPfect in the instrument than the 
sharp point of the summit. BesidPB, the tracings are 11 ot at all 
constant. Tlwy vary with the degree of hypertrophy and the 
strength of the ldt ventri cle, and, Inrthe1·, they vary according as 
the aortic insufficien<"y is complicated with much ntheroma of the 
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arterie$, or producecl hy the endocarditic process alone. Further 
variations may be caused by a combination with stenosis of the 
orifice, or finally by a complication of mitral insufficience, which 
so often ocrurs from disease of the aortic tlap. I intPntionally 
print two $phygmogrnphic tracings, which vary from the usual 
curve given by 1farey. Marey' s (Fig. 13) occurs most frequently, 
but they all have the sharp line of ascension in common. 

i ,' 11 1 ~ r ~ 
I I \_ 

' ~ ~ _J 

Aortic ln~nmcicncy with ~llghtstcnO!lis.of theo3ti11m 1.n<t 11theroma: esp.."Cia.lly characteristic Are the i:tce1J 
ao:cending line, the mnrk .. '1.1 foruiatlon of a hook or 111:1.te.rn., mnd the slight e.:11res..~ion of t!1c• t'kvrnion for 

Insufficiency of the aortic vnlves., n.ccompo.nied by immmciency of the mitrnl. and dtcr tho oompcnsntion 
1111.11 been dl"rnngt'tl. Cnnsed by endocnrdili.a, rui 11roved by the post-mortem cxn.mini.tlon. 

The tracing in Fig. 16 shows how little characteristic the 
"formation of hook lets" (Hiickchenbildung) or the sharp summit 
of the ascending line is for this definite Yalrnlar disease as snch; 

for here the fornwr is v~ry mnch more strongly expressed, 
thou<>h there was no valvular defect ut all , and nothing but 
hyiie~trophy of the ldt ventricle in consequence of renal disease 
and sclerosis of the aortic system. 
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Also the great force with which the hypertrophied ventricle 
propels the abnormal quantity of bloocl into the aorta, may be 
recognized not only by the height of the pulse, but also by the 
fact that pulsation becomes ,-isible in the smaller vessels, where 
before it was not even palpable. In the very capillaries, where 
1iulsation is usually only seen under the most favorable circum
stances, it can be seen when the aortic valves are insufficient, as 
Quincke has demonstmtecl. Under these conditions, too, the 
spontaneous pulse has been seen by clilferent observers in the 
branches of the retinal artery (comp. Becker). But this only 
occurs in highly-developed cases, ancl is more easily seen the more 
hypertrophied the left vPntricle is. \Vhen the compensation is 
clistL1rbPcl, the retinal pulsations also disappear. 

Even in the small rnssels audible vibrations are produced in 
the rapid transition from a low to a higher tension. One can, 
for instance, hear a systolic sound on the volar arch, though only 
in extreme cases, whil e, e\·en when the defect of the valve is but 
slight, a systolic sound may be heartl on the large arterial trunks, 
especially the cmralis, the tension of which is greater than that 
of the carotid. This production of sound in the cruralis is, 
indeed, no specific symptom of the particular disease under con· 
sicleration, since it can occ11r as well under other conditions, 
when the retreat of the blood during cardiac diastole is facilitated, 
as, for instance, when the tone o[ the vessels is low in fever or 
chlorosis; still it is one of the most constant symptoms. There 
is another symptom to which special attention has been drawn 
by Duroziez, ancl which occurs on the crnralis. It too is not 
pathognomonic, but orrnrs most frequently in aortic insuffi
ciency. Duroziez funnel that i( one pressed, whether with the 
stethoscope itself, or with the finger above ancl below the steth
oscope, on thecrnral artery, he would hear, not as usual, a simple 
systolic murmur, bl1t a reduplicated murmur, both a systolic 
and a diastolic one. The latter is owing to the eddies which are 
1iroduced in the blood during the diastole of the heart by the 
i-egurgitation of the centripetal wave through the artificially con
strictecl lumen. Though this fact is very valuable ancl perfectly 
establishecl through repeated observation, yet it only aclds one 
to the number of symptoms of insufficience of the aortic valves. 
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But Traube Jias made us acquainted with a new symptom, which 
enables us to estimate the degree of insufficiency qf closiire fo 
the valve. He demonstrated that when the insufficience was very 
great, a reduplicated sound, a systolic and a diastolic, can be 
heard on the crnrali s without any artificial pressure. Ile 
explains the production of the sound from the fact that mem
branes beg in vib1·ating audibly during a transition from a maxi
mum to a minimum tension. These conditions are best fulfilled 
by the crural artery, since its tension during the systole of the 
heart is abnormally great, and its slackness during diastole is 
very considPrable, owing to the facility the blood has of flowing 
both into the capillaries and back towards the heart. However, 
we must here presuppose that the function of the left ventricle is 
undisturbed, and the vascular elasticity unimpaired. Otherwise 
this reduplicated sound may be absent, as in a case of atheroma 
which came under my observation. 

" 'e comparatively seldom hear a patient make any subjective 
complaints so long as the hypertrophied muscle of the left ven
tricle can perform its work and propel its increased suppl y of 
blood with sufficient force into the arteries. As insufficiency of 
the aortic valves produces no illjurious reaction in the pt1lmonary 
circulation till a very advanced stage, patients suffering from this 
disease are for a long time free even from shortness of breath, 
which is seldom quite absent when the mi tral valve is insuffi cient 
e1•en in the compensation stage, and almost never absent after 
exertion. But in the hypertrophy itself lies a source for evils, 
which roo begin to work. The constant expansion and persist
ent pressure to which the vessels are exposed serve to produce 
a condition of congestion perceived by the tenclency to hemor
rhage. I t is more especially in the brain, where the compensa
tion of circulatory clerangements is greatly hindered by the un
yielding auxiliary substance around the vessels, that fluctuations 
and agitations often assume a dangProus charactPr, and annoy 
patients under the form of a beating headache, for the disturbed 
nutri tion of the 1·essels (both etiologically connected with the 
valvular defect, and also being the result of a pPrsistently high 
pressure) diminishes their power of resistance so much that death 
often results from hemorrhage into the brain. In this case both 
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factors combine, both the atheromatous process and the fatty de
generation of the small cerebral vessels, along with hypertrophy of 
the left ,•entricle. But there is a further symptom which annoys 
the patients-namely, a pain occurring spasmoclically, situated 
beneath the stemum, of a constI"icting nature, and increased by 
exeI"tion. It is often accompanied by an unspeakable feeling 
or terrol', and is probably due to the simultaneous atheromatous 
process in the a1·ch of the aorta and the irritation propagate<l 
from here to the cardiac plexns. l\Iichel P ete!' recon1s a case in 
which anatomical changes were fonnd in tho ganglia of this plexus 
after clenth, which goes to support his explanation of the symp. 
tom as we have just stated it. 

"'hen the pI"opelling fol'ce of the ciI"culatol'y apparatus is 
impairec1 by disease of the hypel' tl'ophi c>c1 caI"diac and vascular 
muscles, all the signs of over-filling and stagnation appear in 
the venous systPm alongside of arterial anmmia. These signs 
have bcpn all'eacly frequently mentioned . The patients become 
short o( breath and dropsical; the peripheral cerdcal veins are 
expanded and over-filled. Most worthy of mention among the 
symptoms or di sturbed circulation in the internal organs are the 
dizzy fits, which express venous hypcrmmia in the brain, and 
albuminuria, indicating renal cyanosis. In tl1i s connection we 
must not omit to mention the inflammtitol'y processes in the 
nutrition of the kidneys, which are one of the most frcquPnt 
complications of aortic insufficiency, even at an early perior1, 
before there is any stagnation whatsoever. It is erroneous to 
look for the origin of albuminuria, as some have done, in actire 
congestion, since mere increase of pressm e in the aortic system 
never produces albumen in the urine. The anatomical changes 
in the kidneys in cases of this kind point to interstitial nephritis, 
ancl must be regaI"ded as a complication of the cardiac disease. 
Occasionally there occurs a stl'iking paleness of the face, which 
we must connect with the simultaneous albuminuria. 

The diagnosis of aortic insuffi ciency can only be (ounc1ed on 
the physical sig ns, the most definite of which are the diastolic 
murmur, with maximum intensity over the sterno-costal articu
lation of the third right rib and on the sternum, and, connected I 

with this, dilatation and hypertrophy of the left veutricle. For 
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the other symptoms, as, Cor instance, the soumls in the arte1·ies, 
especially in the crnralis, are not specific, and are not produced 
exclusirnly by the derangements in the circulation resulting 
from rnh·ular disease, and consequently occm as well under 
other conditions, or may entirely cease when the compensation 
is disturbed, as in the case of the otherwise very characteristic 
pulse. In cases where doubts arise as to the signification of an 
audible diastolic murmur, especially where the mitral valve is 
involved, whether it is stenosis of the left ostium venosum or 
insutncience of the aortic valves (in the stage of disturbed com-
11ensation), apart from the diagnostic value of ascertain ing the 
situation of maximum intensity of the diastolic murmur, great 
adrnntage may be dPrh·e(l from Duroziez's symptom of the 
"double souftle intermittent" in the cruralis, which occurs only 
in this one form of disease. Traube's symptom of the redupli
cated sound in the crnral artery enables us to estimate the degree 
of insnflicience when this is considerable aml while thP rompen
sation remains undisturbed. As an insutncienre, capable of 
prndncing this reduplicated sound, exclmles any simultaneous 
stenosis of the ostium, the symptom obtains a new importance. 

The prognosis, as rPgards the length of life and acti\"ity or 
the patient, is m01·e favorable in aortic insufficiency than in any 
other valvular di case. He may enjoy years oI undist1u·bedly 
good health, as long as the increased forne of the ldt ventricle 
sutfices to pre,·ent any stagnation of the circulation. It has 
been obscn•ed that disturbances of this course set in earlier, 
when the patients are young ancl the process originates in endo
carditis, than in o!tl people with atheroma. As soon, however, 
ns conditions appear which render the compensation imperfect, 
the reaction on the 1·enous system takes place rapidly, and the 
whole cyclus of symptoms of stagnation leads far more quickly 
to a fatal termination than is the case in uncomplicated mitral 
disease. Special caution must be taken in the prognosis, when 
the patient exhibit signs of a disarranged intracranial circu
fation, in the form of dizzy fits, or, more unfavorable still, 
fainting-fits. The foar or the occurrence of apoplexy cannot be 
regarded as a mere bugbear, in spite of weighty protests against 
it, and it ;hould be well taken into consideration in forming a 
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prognosis. It is to be apprehended more especially in cases 
which originate in an atheromatous process. Even when death 
does not occur from apoplexy, yet it is more frequently of sud
den occurrence in this than in the other valvtil:u diseases. 

Stenosis of the Ostium Aorticum. 

The anatomical clmnges in the valves, producing s tenosis of 
the orifice, consist chiefly of fibrous thickenings or calcificarions 
of one or more flaps (sometimes all over and sometimes only at 
their base), and also lateral adhesions of the free borders. We 
generally fin (l both changes occurring more 01· Jess together. 
\\' hen they are highly developed, the orifice is so con:;tricted 
that only a narrow tl'iangular split remains open, whereas in the 
normal condition it is large enough to allow the thumb to pass 
through it. In general, however, the steno:;is of the ostium 
aorticum doPs not reach such an advanced stage as in the left 
oslium venosum. Just as in this latter case, on account of its 
anatomical cause, the insufficience wa s accompanied by stenosis, 
a similar relation is exhibited by the arterial ostium. It is only in 
the ex tremest cases of constriction, when the rig id flaps remain 
invariably expanded alike in systole and dia stole of the ven
tricle, almost touching one another, that scan·t'iy any blood can 
regurgitate into the ventricle during the diastolP; in such cases 
alone clo we see exclusively stenosis. Th e nwchanical effect, 
whether this he produced by alteration of the Yah·es, or by myo
carditic changes ir1 the pars aortica (a case or thr very rarest 
occurrence), is always that the left ventricle ha s a difficnlty 
thrown in its way which embarras es its propulsion of blood into 
the aorta. If the power of the ventricle for the same unit of 
time remain the same, it cannot propel all the blootl brought to 
it from the pnlmonary veins through the constricted orifice. 
Consequently less blood mnst get into the aorta, ancl a positive 
quantity corresponding to lhis minus must accumulate in the 
left ventricle. This ventri cle is dilated, and its muscle increases 
in prnportion to its greater tension, so that its lligher propulsive 
force overcomes the disturbance in the circulation. Accordingly, 
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the secondary changes we find in the heart itself are dilatation 
and hyper trophy of the left ventri cle. The excentric hyper trophy, 
namely, tha t in diTect proportion to the d il a tntion, is the more 
pronounced the greater the tension undergone by the ventricle. 
It is consequently greater if the stenosis be accompanied by in
sufllcience of the valve than withou t this; whereas, even in the 
mo ·t ex treme cases of pure stenosis, the dilatation is thrown 
into the shade by hypertrophy, as is plain ly tlemonstrated by 
Bamberger's measurements. Since death seldom occurs before 
the compensation has been destroyecl by di sease of the cardiac 
muscle or otherwise, we generally find the resul t of thj s in the 
shape of a dilated lef t amicle and right side of the heart. For, 
as soon as the blood accumula ted in the lef t ventricle can no 
louger be propelled fo rwards by the stronger exerti ons of thi s 
hypertrophied muscle, the already abnormally high pressure in 
the pulmonary venous system must be propagated th rough the 
pulmonary branches in to the right side of the heart, and thus 
compel this to take pa rt in the compensation. The pel"i pheral 
arteries and the aorta itself a re found to han l abnormall y small 
lumina, in proportion to the small quanti ty of blootl whlch 
flowed through them in the same unit of time. 

The chief physical signs which the patients exhibit during 
life are increase of the volume of the heart, ancl especially dila
tation and hypertrophy of the le[t ,·entricle; bu t these are sub
ject to variation, more particnlal"l.r according to lhe degree of 
simultaneous insufficience of the rnlves. \\' hen stenosis greatly 
preponderates (the case now under our consideration), the area of 
c:ndiac dnlness, as ascertainecl by percussion, is found to be 
moderately enlarged in its long diameter, below, and to the 
left. On the right the bountlaries of clnlness are generally nor
mal. The apical impulse is qui te d ifferent from what we see in 
insufli cience of the aorti c valves; it does not raise a large area 
and make it vibrate; on the contrary, it is often weak, and may 
frequently be even quite imperceptible. Traube has explainecl 
thi s striking fac t by pointing out that one of the factors in the 
cardiac impulse, that is, the force o[ recoil or the power which 
clrives the heart in the direc tion opposite to the systolic outflow, 
is impeded in stenosis, since the size of the aortic opening is 
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smaller, and the resistance to the ont!low greater, than under 
normal conditions. 

In auscul ta ti on we generally hear a systolic mnrmnr and a 
weak diastolic souncl 01·er the apex of the heart. \Vhen the 
Ya.Ives are at the same time insufficient, we may hear a diastolic 
nmrmur as well. This systolic murmnr is of a sawing, whistling 
diaracter, occasionally 1irnsical ; it grows louder as one nears the 
articulation of the third left costal cartilage with the sternum, 
and reaches its maximum intensity to the right o[ the sternum 
at the sterno-costal articulation of the third right rib; but it can 
generally be heard so loud all over the heart that it is difficult 
to assign its situation of maximum intensity. The second dia
stolic sound is q <.1ite absent, or only slightly audible. The same 
may be found in the case of the carotids, where too we hear a 
loud systolic mnrmur and no second sound. 

The state of the pulse is or as much importance as the results 
or auscultation, for it is distinguished by two characteristics 
1wculiar to this valvular disease. Though the lumen of the radial 
artery remains normal, the pulse is strikingly low, while the 
tension is normal or even slightly increased. Besides its small
ness and hardness, the pulse is remarkable for its slowness. The 
explanation of all this is very simple; the wave is low, because 
even the hypertrophied left ventricle can only propel the nor
mal quantity of blood through the narrow orifice of the aorta by 
prolonging its systole; and thus the wave is made longer. Its 
slowness is clue to the smaller number of contractions in the same 
unit of time, and this ag.iin is clue to the abnormal length of 
each systole. 'fhat the systole is much long~r, may be seen 
from such a sphygmographic tracing, as the one we give by 

Marey, taken from a left ventricle still capable of work. Here th~ 
abnormal length is shown in the roundecl top, almost forming 
a plateau, and in the long descending line. Tiowever, these 
tracings vary wi~h the force of the left ventricle and the degree 
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or complication by insufficiency of the valve; so it cannot be 
TPga l'dPd a· sper ific fol' all cases. As soon as the wol'king power 
or the left \'elltl'icle begins to be incapable of O\·ercoming the 
res istan('e catrned by the stenosis, the pulse grows smaller and 
stl'ikingly soft. 

In this case, too, when compensation is deranged, the symp
toms of stagnation al'e developecl in the different Ol'gans. In the 
lw1gs the altcl'ed condition of tlte circulation causes the patients 
to complain of dyspnma, which occul's in fit s, sometimes ac
companied by appearances of catal'rh, sometimes in the fol'm of 
])Ul'ely so-C'all ed stenocanlitic attacks. But the stagnation here 
often gh·cs ri :::;e to genuine hmmoptysis, corresponding to which 
apoph•ctic ccntl'PS or hcmonltagic infarctions are found in the 
post-mol'tem exam ination of the lungs. AIHcmia in the brain 
produC'es fits of faintness ancl dizziness, which generally occur 
sudilenly. It may happen, too, that the n01Tons derangements 
exhibit quite a ]J<'C uliar pictm e. In appal'<'ntly goocl health , for 
instanC'P, :tll the joints l'elax, so th:tt the patiPnt gives one the 
impl'e"ion of a pel'son sleeping calmly in a sit ting postul'e ; he 
l'Ctains conscionsness, but has no cornrnancl or rn otol' powel'. In 
otlJPr cases, genuine epileptic fits mar be observed. 

There are no special difficulties attached to the fol'mation of a 
diagnosis, wlwn all the physical signs are pl'esent, and when 
attention is paid as well to the condition of the pulse with it s 
smallness and hal'cln rss, as to the auscultato1·y symptoms. The 
systolic mll!'mnl', indeed, with it s gl'Patest int<•nsi ty ovel' the 
thil'cl right stem o.costa l articulation, can Ol'iginate in disease of 
thP ascenclin1t aol'ta as well as in mere roughnesses on the flaps of 
the rnh·es. Ilowe\'er, the simultaneous absence, Ol' at least strik
ing weakn0ss of the second sound, and the accompaniment of a 
small, hal'c1, slow p11lse, when present, insure against any such co11-
fuAion. But when the left ventricle's fol'ce is impail'ed, tho chal'
actel'istic hanlnessof the pulse may completely di sappear, lea,·ing 
only its smallness. In this case we should remembel' F ol'get's 
accnrate renmrk: "La lwtitesse du po1tl s est un signe banal, qui 
n'a de vah•ul'que lol'squ'il est joint a la ilnl'ete, laquell e incliqne 
l:t fol'ce de contraction d11 ventricule gauche." For the auscul
tatol'y sign of the systolic rnm·mul' orer the aortic ostium, with 
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merely a small pulse, even with perceptible hypPrtrophy of tlJP. 
left ventricle, does not justily us in assuming the presence of 
stenosis. The absence of the apical impulse materially supports 
the diagnosis, when the other signs are present, but only after 
the exclusion of all other forces which could render the impulse 
im·isible. 

The prognosis as to the duration of the affection is in so far 
fayorable as the di sease may last along time without impairment 
of the general health and actidty, until the compensation begins 
to fail. But, when the stenosis is extreme, the symptoms of 
dist1ll'bed compensation appear far sooner than in a case where 
insufficiency o( the ,·a\ves predominates, and, compared with this 
la tter, the prognosis of stenosis is not neal'ly so favorable. But, 
if " ·e compare tl1 e prospects of stenosis of the ostium aorticum 
with those of stt•11osis of the ostium venosum sinistrum, the 
1wognosis of the former is far more favornble as regards the 
d nration of life. 

1'a11'111:tr Diseases of the Right Side of the Heart. 

A llan B1u· n.~, On some of the most f requen t and important heart di sc>nscs ; chapter on 

pulsati on in the cpigastri c rcgion.-Fr iedrich Cramer, Die KrankhciLcn de~ 

llcrzcns. Cassel, 1837. Anmcrkung iibcr die Vcnenpulsa tion , p. 50.-Knnhe 
( 1'rcwbe), De venarum intumescentia atquc pulsationc. Diss. Derol. 1853.

C/L. Bernard, Quclqucs remal'qucs sur les lesions valnilaircs d es crwitCs droites 

du cccur. Arch. gCner d e ml!cl. 1850. - Rotlt, l''iillc von Insuffi.cicnz dcr 

Tricuspidal k lappc. Baicr'sches Aertzl. Intcl ligcnzblatt. 1858.-P. liuUmann, 

De insufficienti a vnhulre tri cw•pida lis.- Bcrol. 1858.-R olisko, F all • on Insuffi. 

cicnz clcr T ricuspiclalklappc. Zeitschr. d f'r Wiener Acrztc, 1850 - Bamberoer, 
Bcobachtungen Uber elm YenPnpuls. W U1zh. mr cl . Zeit schr. 1663. - Geioel, 

Ucbcr den Ycncnpuls, ihid. 1863.-171e snmf', ' '(•i tr rc Bcob nchtungcn Uber 

Tricusp idalin!'uflicicnz und Ycncnpuls. ihi(l . 114( 5. - lf dclrrne, Case o f di sease 

of t ricuspid rn hrc. Eclinh. :i\lecl . J ournal , 1864.-J/. Seidel, Uchcr Pulsation 

d cr Venn cnvn inferior. Deutsche Klin . 1863.-Frie<lreiclt, Ucbcr den Vcncn· 

puls, im Drut ~ch . Arch. f. klin. i\frd. 1866.-Bou[!er, D e l' insuffi sance d e la 

vnlvule tri cuspide. Th t!sc, P ari5:, 1866. - Jlahot, Des bnttemeuts du foie dans 

l ' insuffisnncc tri cuspide. Paris, 1869. 

Insufficiency of the Tricuspid Valve. 

The anatomical changes which produce incapability of clos-
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ure in the tricuspicl valve, just as in the mitral, originate almost 
solely in enclocarditic processes. Yery rarely, incleecl, are cases 
seen or myocarditis inrnlring the septum ancl forn1ing abscesses, 
which burst into the ,·entricle, and tlrns give rise to the rupture 
of a flap from its insertion. In rnch cases insufficience excl nsively 
is prnclucecl; but in cases, too, where the enclocarcli tic changes 
!Pad simultaneously even to a slight adhesion of the flaps, 
the accompanying stenosis of the orifice is extremely trifling. 
Disease of this ' 'alve nearly always begins cluring fa'ta l life, and 
SPldom occurs as an inclepenclent affection in adults-in fact, out 
of a h u nclrecl cases of carcliac val n1lar clisease, scarce two occur 
in the tricuspid ; and even in these few cases the tricuspid is 
generally not the only atrectecl part, being nearly always accom
paniecl by cli ease of anotlwr \'aim, usually of the mitral. But 
the form of relative insufficience, clescribPd by Genclrin, occurs 
more frequently titan that which is clue to shrinking ancl thicken
ing of the borders or the valves. Hindrances in the lesser circu
lation, whether frnm affection of the lungs themseh·es or from 
stenosis or the left ostium venosnm, procluce an accumulation of 
blood in the right ventricle. This clilates the ventricle very 
considerably, so that the ring of insert ion of the tricuspid 
becomes large!', so much so that the flaps, though vPry sl ightly, 
if at all, anatomically altered, are rendel'ed insufficient for the 
closure of the ori fice. All al'guments which have been brnught 
against the possibility of this relative insufficiency al'e fonnclecl 
mainly on the fact that the flaps of the tricuspid are so long that 
one or tlwm wonid suffice to close the normal ostium. But 
these arguments will not stand testing, and have been refutecl by 
different i1westigators, most thoroughly by Frieclreich, whose 
measureml'nts have put it beyond cloubt that even the height of 
the tricuspid flaps may be too small for the enlal'gecl circum· 
ference of the ostium . BPsides, cl inical appearances prom the 
presence of a relative insufficiency with the greatest CPt·tainty. 

The mechanical result of this rah-ulal' defect consists of regur
gitation of bloorl into the right anricle cluring every ventricular 
systole. The auricle is conseqnently dilated ancl hypertrn
phicd, too, in proportion to its slender muscle. The tension in the 
venre cavm mu t rise c01rniclerably, whilst that of the pulmonary 
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a1tery and aortic system fall s. Just as we saw the lef t ,·entri cle 
dilated ancl somewhat hypertrophied in insufllcience or the 
mitral valve, where the filling took place under hig h pressure, so 
here we see the righ t ,·entricle dilated and hypertrophied, since 
it, too, is fill ed during diastole under extra pressure. This 
change in the ventricle is the only one directly connected with 
the affection of the tricuspid, but not the only change we may 
observe. Other changes may take place in the lefL ventri cle, 
chiefly the resnlt of mitral affections which are present at the 
same time, and these are natumlly not without their influence 
on the degree of dilatation and hypertrnphy or the rigb t ven
tricle. 

The physical symptoms, in the majority o( cases, indicate a 
complicated a ffection o( the heart, and we must accordingly in 
each case sepn rate the signs of tricnspid disease from those 
of others simultaneously present. Inspection and palpation 
always indicate an ex tension of the cardiac impul ·e to the right. 
In percussing we find the area of cardi:ic dulness eul al'ged 
chiefly in width ; when the right lung is not a t the same time 
hypertrophied, a clnlness is most stl'ikingly a udible on the right 
o( the sternum between the fourth and second ribs, corresponcl
ing to the dilated auricle. Alterations o( the fi gures or absolute 
and relative dulness to the left only occur when changes are at 
wol'k at the same time in the ,-alvular apparatna of the left 
,-entricle, resnlting in the development or changps of volume of 
the left ventricle. In ausculta tion we may heat· a blowing 
murmm ovPr thP lower segnwnt of the sternum, synchronous 
with the caJ"d iac systole, and reaching its poin t of maximum 
intensity on the right border of the sternum, between the fom th 
and fifth l'ibs. This is to be regal'ded as a symp tom of an affec
tion of the tri cnspicl. On account of the mi lrul affection which 
accompanies nearly every case, we hear a systolic or di astolic 
murmur oYer the ca rdi ac apex , accol'ding as insufficience or 
stenosis o( the bicuspid preponderates. The second souncl is 
weak over the right side of the hea rt, where we hear it as tra ns
mitted from the pulmonary artel'y. On thi s artery itself, too, 
both sounds are weak, on accoun t of_ the emptiness which prernils 
in it during this valvular disease. Still the symptom may he 
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modified in another direction by the presence of a mitral affec
tion. The aortic system receirns less blood than normally, in 
consequence of the empty condition of the pulmonary artery, 
ancl so the radial pulse feels very low. But no further Yaria
tions can be detecterl in it. On the other hand, on the visible 
veins of the neck, aml, first of all, on the bnlb of the internal 
jugular Yein, then along the whole vein itself, and later also on 
the external jugular, we can see ancl feel a pulsation quite plainly 
in the majority of cases. E1•en before the cervical veins begin to 
pulsate we may observe the phenomenon in the liver. Here its 
occmrence is attended with less difficulty tllan in the wins of 
the neck, since the hepatic veins possess no rnlvular apparatus 
which coukl hinder the regurgitation of blood. For, as we have 
already explained in the general introduction, tile venous pulse 
in the neck is ne1·er visible and palpable until the vah•es of the 
veins are incapal.Jle of closure, in addition to insufficience of the 
tricuspid valve. \Yhen there is no insufficiency of the venons 
val vcs, the pulsation only occurs in the bulb of the vein, an,l 
not along its whole cotll"Se in the neck; while in the liver it is 
perceptible at an earlier stage, on account or the absencl' of the 
above condition. \Vhcn the pulse is confinecl to the bulb, and 
the valves are nnimpail'ed, a souncl is prodt1ced by the vibrations 
from their C'lOSlll'f'. rrhis "sound of the jugular valves" was 
first rcmal'ked by Bamberger, ancl is of great diagnostic value 
for those cases of tricnspid insufficiency where we cannot p<'r
CPil·e nny pulsation on the venot1s bulb. The venous pttlse in 
both the neck and the liver may appear ancl disappear succes
sil'ely in the coiir:;e of the disease. All forces which tencl to 
climinish the stagnation in the venro cnvrn, or lessen the qunntity 
of blood in the body, or redt1ce the propulsive force of the l'ight 
1·entricle, may make the venous pulse in tlw neck disappear; on 
the other hand, quite local intluences, as, for instnnce, an acct1, 
mulation of serum in the peritoneum nnd the change in the 
liver' s position produced by this, may render the hepatic pulsa
tion for a short time invisible, bnt it returns immediately 
n ftel' puncture. Under favorable conditions the vena cnrn in
fl'rior, as Geigel has demonstratccl, may be seen and felt as a 
pulsating vessel even in the right mesogastric space. All further 
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detail s regarding the venous pulse need no repetition here, as we 
entered so fully into them in the general in troduction. 

Functional disturbances occur here at an earlier stage than in 
the left ventricle, for the compensatory action of hypertrophy in 
the right auricle, owing to its slight muscularity, is YCI'Y tri lling, 
and the increase or Yolume of the rig ht ventricle has generally 
to do duty for the mitral affection. Consequently all the symp
toms of stagnation, such as dropsy and cyanosis, appear early 
in the course, and are never absent. The pulmonary circulation, 
too, suffers some derangement both at the commencement, since 
the pulmonary artery is not norma!Jy suppli ed , and also later, 
when there are numerous coagula formed in the right auricle and 
ventricle, giving rise to stagnation and infarction. 

The diagnosis is rendered specially diflicult by the simul
taneous presence or rnit ral disease. I t is particularly important 
no t to be deceived by murmurs transmitted from the mitml 
orifice. In this respect an acc urate di scrimination or the timbre 
of the murmur is or great service. The diagnosis may be estab
li shed with certainty when we see a plain and vigorons pulsation 
in the cervi cal veins or in the region of the li ver, in conjunctioa 
with a systolic murmur between the sternal inserti ons of the 
fonrth and fifth ribs, and a weak second sound over the pulmo-
11ary artery. 

'l'he vrognosis is unfavorable on the mere grounds we La,-e 
mentioned, even if the tricuspid affec tion were completely un
complicated ; and it is all the worse, as this valvular disease sel
dom develops before others are already in action. 

Stenosis of the Ostium Venosum Dextrum. 

Stenosis or the right venous ost ium occnrs still more rarely 
than insnffi ciency of the tricuspid valve, a nd when it does occur 
i t dates from fmtal life, and, one may say, always is accompanied 
by some other cardiac affection, especially one of the left venons 
orifice. The anatomical change which prodnces the constriction, 
too, is similar to that of the left side which we have already 
d escribed. In examining the heart, we find as the resnlt a con
siderable dilatation of the right aUL'icle, and hypertrophy of the 
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right n ntricle generally, as the l'enous ostium of the left side is 
usually constrictecl at the same time, but the left ventricle is 
usually atrophied. Still, we must not forget that the condition 
of the left Yen tricle is also dependent upon simultaneously 
occurring disease or oLher ya]\'es, and may, accordingly, in some 
cases be fo und hypertrophied. This was the case in an instance 
obser ved by F orget, wl1 ere the aorti c ostium was conslrirted . 
Ile fo und the left ventricle considerably dilated and hyper
trnphied. 

Since a stenosis co11ipletely confined to the right ostitun is not 
r ecorded, the physical signs correspond to tlrn complications. 
Percussion pro\'eS an extension of the areas of absolnte and rela
tirn dulness in the transverse diameter of the hpart, indicating 
chiefly hypertrophy of the right auricle. In auscul ta ting we 
actually hear a number of mmmurs, from whiclt we must isolate 
those that point to stenosis. It is consequently merely a rule 
derived from theory which sta tes that a dias tolic or p resystolic 
murmur is heard on the righ t borcl~r of the s ternum , about the 
fomth rib. In a case where the ostinm was only wide enough 
to admit the point of the li ttle finger, Hope could perceive no 
murmur at all. rrl1is will c:tu5e les:; astoni ::;hment when we con4 

sider that the same has been observecl of the mitral orifice; both 
may be explained on the g round of weakness of the circula tion. 
Theory woulcl al so requi re a stril<ingly w1,ak second sound in 
the pulmonary artery, owing to its small contents. Yet the 
presence of other valvular diseases may rPncler this symptom, 
too, illusory. The appearances on the cervical veins, notwith
standing the tricuspid insufficience always connected with 
stenosis, are not necessarily so prominently expressed as in a 
case of the valvular disease alone, where the fo rce of the hy per
trophied right vPntricle comes in to play. "\ nd it is probably an 
error on Kreyssig's part to state tha t both Lh e cervical veins and 
lil'er pulsate most strikingly in stenosis. Others state that the 
symptoms are wholly absent; but this is most di stinctly dis
proved by a case which Burns records. It is absurcl to mention 
any compensation that may take place in this d isease, for this 
must be de1fred solely from the right auricle, the muscle of 
which, even when hypertrophied, is insufficient. All symptoms 
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of venous stagnation, such as dropsy, cyanosis, etc., are ac
cordingly quickly cleveloped, and soon lead to a fatal result. 

The diagnosis woulcl be easily establi shed if the constriction 
of the right venous ostium were the only valvular disease we 
had to deal with. But the isolation of the symptoms from those 
of the other diseased vahes renders the task very difficult. 
Theoretically, we should lay most weight on a diastolic 01· pre
systolic murmur, which reaches its maximum intensity ove1· the 
fom'tlt sterno-costal articulation, and which can be distinguished 
by its timbre as one that has not been propagatccl from the left 
osti urn. Besides this, as Hope's observation shows, there may 
be no murmur in stcnosis at all, and this clcficiency is no proof 
against the presence of the disease. The great scarcity of actual 
observations docs not as yet allow of au exhausth·e treatment of 
the diagnostic possibilities. 

The prognosis is even more unfavorable than that of prepon
derating insuffi.cience. 

Diseases of the Valves and of the Ostium of the Pulmonary Artery. 

In addition to the handbooks we have given, consult: Nm-mrm CluJDC7"8, Hcchcrches 
sur lcs maladies clc l'artbre pulmonaire. Archives gCnfr. clc mCd. 1847 (extract 
from the London Med. Gaz. 1846).-Bene(lict, Fall von Insufficicnz dcr Valv. 
semi-lunar. Arter. pulmonal. Wiener Wochcnschr. 1854, No. 35.-Frericlis, In
sufficientia va.lv. Arter. pulmon. etc. 'ricner Wochcnschr. 1853.-Slanlwpe 
Templemrtn Speer, Case of cynnosis with extreme contraction of the orifice of 
the pulmonary artery. Med. Times, 1855.-fl. Me1Jer, Uchcr angeborcnc Enge 
der Lungcnartcricnbnhn. Virch. Arch. 1857.- Wltitle?J, Cases of tliscascs of 
the pulmonary artery and its valves. Guy's llosp. Hep. 1858.-Kolisko, Fall 
von Insufficienz dcr Pulmonalarterit!nklappcn. Zcitschrift der 'Viener .-\crzte, 
18,i!'l.-1'. Dusch, In Vcrhandlungen des naturhistor. Vcrcins zu Heidelberg, 
185!'1.-ti. Waltl. A.cute Endocarditis clcr Pulmonalklnppcn. Petcr~b. Med. 
Zcitschr. 1861.-Klob, Bcitriige zur Pathologic dcr Pulmonalartcricnklappcn. 
Zcit~chr. dcr 'Viener A<'rztc, 1861.-If. LPbert, Uehcr den Einfluss der Stcnose 
des Conus nrtcriosus clcs Ostium pulmon. nuf Entstehung von Tubcrkulose (the 
olcler records of cnses may, too, be found here). Berl. klin. 'Voeh. 1867.
/(appcler, Stcnose der Arteria. pulmonnlis. Arch. f. llcilk. 1863.-.Mannkopf, 
Ucbcr Stcnose des Ost.ium artcriosum clc1· rcchtcn He1·zkammcr. Berl. Charitl!
Anna.len. 1803.-Jl J IInlber~ma, De afwijking van hct tusschcnschot, etc. 
Neel. Tijdschr. voor Gcnccsk. 1BG2.-Brondgeest, Over pathol. verauU.eringcn 
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dcr Artcria pulmonnl. cnz. N cdcrl. Archicf. voor Gcncesk . en Naturk. 1864. 
--K. trl Sliilker, C"cbcr angcborcne Stcnosc dcr Artcria puhnonalis, Bern. 1864. 
-K11ss11uwl, tJcbcr angcborcnc Enge und Verschlus.s dcr Lungcnartcrie. 
Zcitsrhr. f. rat. Med . 1865.- -van l 'ecn (Rosen1Stei11), Over Stenosc van het Ostium 
dcr Artcria pulmonalis . Gron. 1870.-Rveber, Ein Full von Insufli cicnz dcr 
Pulmonalklappc. Berl. klin. Wach. 1870. - 11. Jleyer, )[itthcilungen nus den 
pathol. -anatom. Dcmon ~trnti on cn vou Buhl. Baier'schcs Med . lntcll. -Blau , 
1 870.-Con~l. Pmrl, Du rC tr~ci sscment de l'artf!rc pulmon::iire contractCc apt·Cs 
la naissancc, etc. l,;nion medic. 1871. Nos. !>7-11 2.-rltr. fl'engr1· , Stcnosco f 
ostium pulmonalc, etc., aus Nord. Medisk. Archiv (Refer. in Virchow Ulld 
Hirsch. Ja.hrcslJer. 1874). 

Insufficiency of the Pulmonary Valves. 

"11il st in nffi cienre or the right venons ostium is almost un
exceptionall y found to be accompanied by di sease of some Qther 
n th·e, insuffici l'nce o[ the pulmonary ,·a!ves occurs more inde
pendently ; it may also be acquired a fter birth, though exceed
ingly rarely, and thus it does not origina te rnlely during fCI' tal 
life. Both the endocarditic and the atheromatous processes 
give ri se to the anatomical changPs in the nt.ln~s, comdsting 
main ly or shrinking and thickening of the free border. \\'ahl 
has obsPn·ecl cases in wh ich the valvular flap was alm ost com
plPtPly destroyed by arute endocarditi s. In the small num ber 
or casps as yet reconled we find one where the fla p or the valve 
was rnptmed at its inserti on, after perforation of the se ptnm by 
myocanli tis, and thus insufficience was produced ; and in two 
cases occurred the rare auomaly of a superfluons fl ap, which was 
either a trophiPd or totally annihilated (Kolisko, l\Job). 1.:nder 
the last-mentioned condi tions the case is one of pure insufli
cienre, whereas in all other cases there i:; generally more or less 
steno,is at the same time. 'l'he same meclianical resnlts of the 
va!l·ul ar disea e prevail fo r the rig ht ventricle as for the left in 
insuffi cience or the aortic valves. Accordingly, where the defect 
has ]ash'd Jong enough to allow the development o( the $CC011dary 
symptoms, dilatation and hypertrophy of the right ventricle and 
amicle are obsc rvt'cl. As the consequence of t11i s, and harmon
izing with the cond iti ons in aortic insufficiency, we fin d the pul
monary artery dilated, both trnnk an cl branelws, uml along " ·ith 
this we see signs of deranged nutrition on the walfa of this 
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vessel. \\'hen the aortic valves are at the same time a[ ected, 
results of this are found in the left r;entricle; whereas it is other
wise always at1op!Jied, as may easily be imagined from the small 
quan tity of blood it receives. At the post-mortem examination 
less blood than usual is found in the 1 ungs, even when the 
mitral valve as wdl is insufficient, as in one case recorded by 
Klob. But this does not justify Kolisko in excluding the possi
bility of a temporary hyperremia ·during life. The quantity of 
blood is in reality dependent on the degree of stenosis accom
panying the insufliciency, and also on the secondai·y hypertrophy 
of the right ventricle. Both the lobular patches of pneumoma, 
which a re repeatedly found, and also the hemorrhag ic infarc
tion, testify to increased pressure existing in the pulmonary 
vessels at the time of compensation. As physical sig ns we may 
recognize : enlargement of the volume of the heart, found by 
percussion, chietly towarch the right; in auscultat111g, a diastolic 
murmur, which reaches its maximum mtensity on the left border 
of the sternum between. the seconcl and thil·rl ribs. This 
murmur is very loud, and can be hearrl also over the inferior 
part of the stenrnm, as it is propagated towards the right ven· 
tricle in the direction of the cunent which produces it. On the 
other hand, it cannot be propagated along the course of the 
large cervical vessels, and is nernr heard over them. A second 
sound is sometimes heard as well as the diastolic murmur, but 
thi s depl' nus on the degree of capability of vibration which a 
part of the valvular fl ap may retain. Instead of the first sound, 
we hea1· a systolic murmur, which may originate in the transi
tion of the current into the dilated trunk of the 1·essel, and, 
consequently, cannot always be regarded as a sign of the 
presence of stenosis, though it may arise from this in some 
cases. The subjectil·e complaints of the patient relate chiefly to 
impeded resp iration and palpitations of the heart, according to 
the ornr-filling or emptiness of the pulmonary vessels at the 
time. Neither of them, however, is severe; on the contrary, the 
course o[ cases on recorcl shows that hypertrophy of the right 
ventricle is capable of compensation for a comparatively long 
time. The non-closure of the foram en ovale, which we often 
find in company with this valvular disease, contributes favor-



STENOSIS OF THE PUU!ONARY OSTIUl!. 155 

ably here, in as far as it allows blood to flow from the already 
ov~rfilled right auricle into the left. By this men ns stngnation 
in the renro ca,-ro is avoided, and, besides, it helps to fill the left 
ventricle. It is not before the compensation begi ns to fail, 
slowly and gradually, as we have observed, that very marked 
cyano is, swollen cerrical veins, and dropsy, etc., set in. 

The prognosis is unfavorable as regards the final resnl t. How
ever, if we may chaw conclusions from tile exceedingly limited 
number o[ cases on record, the length of a patient's life, who is 
suffering from i1lSulficience of the pulmonary valves, may be 
comparatively long. 

Stenosis of the Os ti nm of the Pulmonary Artery. 

An alteration of the ring of the valve, and of its flaps, by 
the endocard1tic or atheromatous process, is acquired so very 
seldom after birth, that the whole literatme only contains a 
fe w isolated cases (\Yhitley , 8peer, "Mannkopf), to which I can 
add my own, described by van Yeen in his dissertation. 8ucl1 
an alteration can, iike the procPss on the aortic valves, produce 
so marked constriction of tile orifice, ns to figure as the only, or 
at least very preponderant, derangement. All the other obser
vations, even those regal'ding this nilvular di sease as one ac
quired after birth, were concemed with a combination of stenosis 
and a ,-ery considerable degree of insuffi cience (Frerichs, Bene
dict, etc.). ·when the stenosis is acquired after birth, it is 
chiefly produced by adhesion of the free borders of the valvular 
flaps, with or without simultaneous atheromatous thickening of 
their bases, and can reach such a point that it is impossible to 
pas a thin catheter or, as in Speer's case, a quHl through the 
opening. In thP case which came under my own observation, 
the atheromatous thickening was completely confined to the 
base of the valvular flap, while the trunk and branches of the 
pulmonary artery were quite free from it. Besid<>s thi s, I only 
found a smnll opening in the position of the foramen ova le, two 
millimet1·es in diameter ; the sPptnm ventri cnlornm " ·as per
fectly closed, likewise the dnctus Botalli. Though the patient did 
not come under my observation till he was thirty-three years 
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old, ancl had, from early chi ldhood, exhibited signs of dyspncca 
and cyanosis, still, the fact that all the fcctal passag~s !tad closed, 
just ifies me in asserting that the disease was acqu irnd after birth. 
The small opening of the foramen ovale may be regarded as 
within normal limits. Since a comparativl'ly old age (up to 
thirty years and more) may be reached by a patient with con. 
genitnl stenosis of the pulmonary ostium, which occurs incom. 
parably oftener than the acquired, the question to decide, whether 
in each special case we arc dealing witl1 a congenital or an acquired 
cardiac affection, is not alw"ys an easy one, especially when we 
have not been previously acquainted with tile patient. The most 
distinguishing characteristics of the two are as follows : the con
gPn i tal stenosis a lways originates in a numbet· of anatomical 
changes, chieily in tlte trunk of the artery, which is itself con
stricted in conseq rtence of constriction of the com1s artel'iosus by 
rnyocarclitic for mations; the congenital, too, may be accom
panied by a n a[ection of the valves, whereas" strict ure confined 
to the latter alone, induced by fmtal endarteritis, is very rare; 
acquired stenosis nearly always depends on endocardi tic or 
a theromatous changes in the valves or in the Yalvular 1-ing alone. 
Further, in the congenital form we always find a number o[ ana
tomical anomalies of the heat·t and blootl -1·essels, especially an 
uncl osed fornmen ovule (in sixty-four out of eighty-two cases, 
according to Stolker' s statistics), and a deficiency of the septum 
ventri culorum. This latter is always displaced to the left, and 
exhibi ts one opening of more or less importance, or else is not at 
all closed above. This deficiency in the septum is correctly regard· 
eel by II. i\Ieyer as a result of the stenosis, and not the cause of it, 
as IIeine assPrts; nor can the two be regardecl as co.ordinate, ac
cording to Halbertsma's view. Still it must not be denied that 
some cases confirm Halbertsma in regarding the defect of the 
septum, and the anomaly of the pulmonary artery, as co.effects 
of the original hinclrnnce. The origin of the aorta from both 
ventricles, or even from the right alone, has often been observed 
in connection with a septum both deficient and displaced to the 
left. The ductus Botalli is found sometimes open and sometimes 
closed. According to Stalker's statistics, in sixty-nine cases, 
where this point was accurately examined, the ductus Botalli 
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was thirty.eight times closed and thirty-one times open. Its 
remaining open is easily explained by the over-supply of blood 
in the aorta, consequent on constriction of the pulmonalis, as the 
lungs must now continue to be suppliecl by this fmtal channel. 
In the cases where the duct was closed, the closure must ha,·e 
taken place at a stage in fmtal life when the lumen of the pnlmon· 
ary artery was still la1·ge enough to transmit a current sufficient 
for the lungs. " ' hen the ductus Botalli is closed, 01· when this 
channel is no longer quite capable of transmitting enough blood 
after respimtion has commenced, we see the arterim bronchiales, 
branches from the aorta, and sometimes also the arterim msoph
agem and coronarim anteriores, dilate to form a collateml circuJa. 
tion, which supplies the lungs by anastomoses between these 
arteries and the pulmonalis. But whether the const riction be 
congenital or arquired, the right ventricle, auri cle and auricular 
appendix are found almost unexceptionally dilated and hyper
trophied, and the whole heart is more globular than usual, and 
lies ti·ans,·ersely. The substance of the right ventricle may 
increase to such a drgree, that it equals, anil sometimes exceeds, 
the volume of the left. In the case which came under my 
obse1Tation, the wall or the left ventricle measured 1.5 cm. 
at the base, and tkit or the right 1.1 cm. The left ven
tricle is always relatively small, thongh absolutely it may be 
or the normal size. The condition of the pulmonary artery 
beyond the stricture is variable, but, as a general rul e, we nrny 
say that it is na1Tow in the congenital, but nol'llrnl, or e,·en 
dilated, in the acquired form. In the majority of cases, the 
branches b1'yond the bifurcation are dilated. The lungs are 
generally anmm ic, and frequen tly contain caseons products 
or tubercles. The physical sig ns of acquired steno;is of the 
pulmonary artery are: an extension or the a:·~a of dnlness to the 
right, extendi ng beyond the right border of the sternum. The 
dnlness may also extend to the left, owing to the more horizon
tal position of the hea rt. In auscultating we hea r n splolic 
blo1ving sound, which reaches its maximum intensity on tl1e left 
borc1PI' or the Sternum in the seconcl intercostal space, nnd 
spreads consiclembly to the left, bnt neYer to the right 01· into 
the large cetTical vessels. The second sound in the pulmonary 
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artery is very weak, ancl may be quite inaudible somet imes. A 
systolic vibration may often be felt, though not inrnriably, 
in the situat ion of maximum intensity for the audible murmur. 
" ' hen at the same time the valves are insuffi cient, we hear a 
dias tolic as well as the systolic murmur. The subject ive condi· 
tion of the patient is usually undi stmbed as long as hi s activity 
is not specially taxed. But with active physical exercise, or the 
occurrence of any acute disease, whether of the heart itself, or 
of the respiratory passages, especially d iffuse bronchitis, severe 
dyspncca is produced, and more or less in tense cyanosis follows ; 
on the other hand, the dropsical swellings do not occur till a 
later s tage. These la tter, and stagnation in the glandular or
gans o[ the abdomen, do not set in till the compensation of the 
hy pertrophied righ t ventricle has b~en destroyed by degenera
tion of the cardiac muscle or by other forms. 

The physical signs in congenital stenosis of the pulmonary 
artery, as fa r as accurate descriptions go, and judging from three 
cases which have come under my own notice, seem to be the 
same as in the acqui red disease. Only the de,·elopm ent of 
hypertm phy of the right ventricle in early youth, while the 
thorax is still elas tic, leaves a more marked impression on the 
chest, and the cardiac region is more archecl. The cardiac im
pul se is weak and diffuse. The thinness of the child's chest, 
tuo, and its smaller extent, explain the fact that the intensity 
of the aud ible murmur and palpable vibration is far greater and 
ful' ther extended over the thorax in child rnn than in ad ults. 
It is consequently extremely difficult to locali ze the murmur, 
for we can hear it over the whole cardiac region, and can even 
foll ow it into the ce!'dcal vessels. Fl'om some obsen-ations that 
have been made, it seems probable that stenosis of the pulmon
al'y artery may occm wi thont any abnormal murmur at all. To 
ex pla in such cases as these, we must assume that the intensity of 
the circulation \Yas not great enough to produce a mu rmur. In 
the majority of cases of children (accord ing to Stiilker, thir ty
two out of fi[ ty -seven, immediately a fter bit-th) , r yanosis was 
quite noticeable from the Vt'ry beginning, and especiall y d uring 
crying, not only in the face, but al so on the hands and feet. But 
ere n where the cyanos is is not visible, or is absent owing to the 
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quiet life led by the patient, yet it is generally quite striking 
after physical exertion. However, there nre exceptional cases, in 
which either the fir t years of life run on withont any derange
ment, and cyanosis docs not occur plainly till the patient has 
grown somewhat, or else the subjectirn symptoms of a cardiac 
disease do not app•'ar till thP twentieth or thirtieth year. In such 
cases the collateral circulation probably sufficPcl, in conjunction 
with the unrlosecl fcctal channels, to compensat" the derangem('ll t 
till further den'lopment of the lungs demanded a larger supply of 
blood, or new endocarditic processes rendered thP existing com
pensation insuflkit,nt These latter may occur at any time. and 
so, too, relatively late. The absence or presence uf cyanosis is 
always dPpendent upon the degree of stagnation in the n·ins and 
capillaries. 'When the compPnsation is sufficient, there may be 
no cya nosis at all, but it sets in at once when the compensation 
is defectire; and when it is gradually dernngPd, cyanosis slowly 
dereJops. The low temperature which is obJcctil·ely perceptible 
on the hands and feet of these patients, and is :ii ways rema rkecl 
by tlwm;is connected with stagnation and insufTkient oxidation 
of the blood. EvPn when there are no other symptoms, the little 
Jlatients long for wamith, and cannot endu re a cold wind Yery 
well. Small childrC'n sometinws lui,-e paroxysms of nstlnnatic 
breathing. In slightly older cases the chal'acteristic symptoms of 
ca.scans pneumonia h::we often been obsened proceeding from 
the lnngs, and especially after 1":cmoptysis and hectic fever. 
Sometimes children ha,·e crying tits, accompanied, loo, by con
vulsions. In a cas<> I had of a one-year.old child. these connil
sions grew to actual epileptic attacks. The crying fits sometimes 
seem to result from painful paroxysms of coughing, but occur, 
too, independently of these. Children who exhi bit these symp
toms clie ,·ery soon. \Ye may also see signs of a dPranged 
cerebral circn lation, especiall,v attacks of dizziness and fa i11t ing, 
in chil chen who han ontlh·ed the first few yea rs. Bt',;ides thi s, 
in most casl·s of congenital stenosis, though not in n II , we have 
an effect produced· on the general constitution. Bodily develop
ment is in many ways backward, the bones are soft, the muscles 
wC'ak , the snbcntaneous fat insignifica nt, and the whole appear
ance of the patient generally does not correspond to his age. 
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But cases ocrur. as one of a boy twelve years old, who lately 
came under my care, where the ('yanosis, setting in with physi
cal exertion, alone points to a heart di sease, while otherwise the 
general constitution is quite strong. 

"'hen the physician has known the patient before hearquired 
the stenosis of the pulmonary orifice, aml if the physical symp
toms already described develop under his eyes, then the diag
nosis of the disease is not difficult. Unclcrsuch conditions, thern 
are only two cases in which there is auy great difficulty in recog
nizing the disease. It may be accompanied, as I have seen it, 
by emphysema, especially in the right lung, and thus the lung 
may cover the heart so much that we can no longer ascertain its 
hypertrnphy by the extension of the dulness to the right. In a 
case of this kind, besides the audible systolic murmur, which one 
might be tempted to reg~rd as accidental, special weight should 
be laid on the weakness, or absence, o[ the second sound in the 
pulmonary artery. This sound can indeed become weak from 
fatty degen"ration of the once hypertrophied right ventricle, 
e,·en without the presence of emphysema; but in this case we have 
other signs of stagnation expressing the derangement of compen
sation, especially symptoms of dropsy , which are the very last 
to come in this acquii·ecl steno3is. A second difficulty lies in the 
combination of in:rnlficience with stenosis. Under these condi
tions the diastolic murmm may be very loud, ancl either conceal 
the systolic, so that this can no longer be !ward at all, or, if it is 
heard , it is more likPly to be attributecl to vibrations of the wall 
of the Yessel itself than to stenosis. This latter confusion, how
e,·er, has no practical importance. But of conrse no one would 
found a diagnosis on the presence alone of a systolic murmur in 
the iwighborhood of the ostium of the pnlmonary artPry, since 
accid1'ntal murmurs, and others caused by compression, often 
occur here. \Ylwn the murmm is accompanied by a palpable 
Yibration, it gains g reater importance. Confusion with stenosis 
of tlw aortic ostium is prevented by the ex tension of the murmur 
to the left, ancl by its not being prnpagated into the cervical Yes· 
sels. ancl also by the perfectly normal condition of the pnlse. 

The diagnosi s o[ congenital stenosis of the pulmonary artery 
is greatly strengthened if, in acldition to finding the physical 
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signs, we ascertain from the history of the case that more or less 
cyanosis was observed at the birth of the patient, or was de,·el
oped immedia tely afterwards. But the absence of cyanosis tloes 
not at a ll exclude the congenital nature of the disease. Still the 
conclusion, as to its being congenital or not, can never be more 
than a probability, especially where there is no cyanosis ; all the 
more so, as in some cases doubt may still exist after tho post
mortem eirn.mination, even when the foramen ovate is found un
closed. 

The p rognosis is so far unfavorable that old age is never 
1·eached by any case of this stenosis, whether congenital or 
acquired. The majority of congenital cases end in an earl y 
death. According to Sti.ilker· s statistics, 42 out of 90 cases d ied 
before their tenth year, and only 15 per cent. snrvi \·ed the ago of 
twenty. 'l\1berculosis and caseot1s processes in the lung,; fi gure 
prominently among the causes of death in the cases which li 1·ed 
to the age of twenty. Stii lker calcula tes this to occur in H per 
cent.; Lebert's estimate is s till higher. 

Combination of Various Valvular and Ostial Affections. 

In describing the individual valvular aml ostial aliec tions, we 
explained how the anatomical changes were generally of such a 
nature that on one ancl the same valve insnfficience ancl stcnosis 
of the ostium went hand in hand. Insuf!icience of the vah·ps can, 
indeed, occu1· alone, but, as a matter of fact, it is only isohited in 
the rarest instances ; while stenosis is always accompanied by 
insuflicience, excep t in the worst developed cases, where, strictly 
speaking, the insuffir ience is so small, in comparison to the ste
nosis, that it is not tak en into account. It is consequently super 
fluou to go again into the details of a combination of insufficience 
and stenosis, and it will be enough to recall the fact that the aortic 
valves differ from the auriculo-ventricnlar, inasmuch as both 
ste11 osis and insnfficience occur in an isolatecl condi tion oftener 
on the former than on the la tter. Ft1rther, we should not fo rget 
that on an anriculo-ventricular valve, especially on the mitral, 
one form may gradually o,·erbalance the other during the com·se 
of the disease. F in· instance, a case of mitral insuflicience may 
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be complicated by stenosis of the orifice, and finally this stenosis 
may take such possession of the foreground that the main physi
cal symptoms belong more to it than to the insufficience. 

The simultaneous combination of affections arising on cliffer
ent valves and orifices, is of special importance, both as regards 
the modifying inlhrnnce it exerts on the secondary changes in the 
heart and the clifficul ties it adds to the diagnosis. Its occurrence 
is by no means rare (in abot1t 10 per cent.), and it may arise at 
the very beginning of the disease, as when a number of valves 
together are attacked during aCL1te rheumatism. But the more 
usual case is the gradual spread of the disease from one to 
another chu-ing the course of some already existing valvular or 
ostial affection. I do not coincide in the view, held by Gerhard 
and otlwrs, that the mechanical condition of tension pl'Ocluced 
by the affection of one rnlve tends to injure the other valves; for 
were this so, we should see anatomical changes in the tricuspid 
valve much oftener, apart from relative insufficience, when the 
mitral has been previously attacked. In cases where, from the 
beginning, the same ha11nful infiuences have not operated simul
taneottsly on clUierent valves, it is simpler to look for the cause 
of the anatomical extension of the disease in the contiguity of 
the parts, pa1ticularly as it occurs most frequently on the mitral 
and aortic valves, where the transition is remlerecl so easy by the 
aortic flap of the former, that we can only wonder this combina
tion does not occur still oftener. 

The modlfying influence of a combination of valvular diseases 
is most plainly exerted on the heart itself by a simultaneous in
sufficience of the aortic valves and stenosis of the mitral orifice, 
or stenosis of the aortic ostium and insuffi.cience of the mitral 
valve. In the first case, especially if the disease began on the 
aortic valves, part of the influence of the stenosis of the mitral 
orifice is exerted on the left side of the heart, the left ventricle 
being usually found hypertrophied instead of atrophied. But 
the degree of clilat.ation and hypertl'Ophy cannot be so great as 
when the blood flows unhindered from the left auricle. On the 
other hand, the secondary dilatation and hypertrophy of the left 
ventricle may be very considerable in the second case, where there 
is at the same time stenosis of the aortic valves and insufficience 
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of the mitral, for under these conditions the two diseases tend to 
produce the same efiect on this ventricle. 'l'he mechanical results 
of this combination are the most unfortunate, for both hinder the 
supply of the aortic system. Besides, though the defects of the 
aortic valves seldom produce any indirect eficct on the i·ight side 
of the heart, still, when combined with mitml deficiency, they 
may produce a highly beneficial change in the right ventricle. 
Stenosis of both orifices of the left side work in the same self
correcting manner when they arise at the same time, the results 
being concentric atrophy of the left ventricle ancl dilatation and 
great hypertrophy of the right side of the heart. l\Iy own expe
rience, as regards the condition of the left ventricle in a case of in
sufllciency of the aortic and mitral valves combined, cloes not agree 
with that of Friedrnich and Dusch. These authorities assert 
that the greatest excentric hypertrophy of the left ventricle is 
reached in this combination; whereas I have only observed very 
great dilatation, without hypertrophy, of the left ventricle, and 
on the contrary, the right ventricle was so very much dilated ancl 
hypertrophied that the apex of the heart even was formed by it. 
The degree of pcl'fection and the time of development of each 
factor of the combination exert the main influence on the final 
result of the whole. 

Of the simultaneous clefects of the valves on both sicles of the 
heart, the most frequently occurring combination is that of steno
sis of the mitral orifice ancl relative insnfficience of the tricuspid 
vah·e. Since the latter is evidently a result of the former, it is 
indeed perhaps unfair to call it a combination. The relative 
insufficiency, while it lasts, diminishes the tension in the pul
monary artery caused by the stenosis of the left venous ostium, 
an(l thus performs a certain amount of compensatory action. 

Constriction of the ostium venosum dextrum occurring simul· 
taneously with stenosis of the pulmonary artery, and insuffi
ciency of its semi-lunar valves, is a combination of the rarest 
occmrence, there bei11g only one case on rncord. The action of 
the latter afiection modifies the change of volume of the right 
ventricle. 

\Vherever a combination of valvular diseases exists the phy
sical symptoms are conespondingly manifold, and from the 
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signs peculiar to each factor we may construct a scheme of the 
whole. Thus it is self-evident that, if for instance a systolic 
blowing sound with maximum intensity over the apex be heard 
in insufficience of the mitral valre, and if in insufficiency of the 
aortic valves we perceive a diastolic murmur, with its maximum 
intensity over the ostium of the aorta and on the sternum, we 
may expect, when the two affections are combined, to hear both 
a systolic a11d a diastolic mmmur, with their maximum i11tensityl 
each in its respecth·e phce. In the same way, for every com
bination we can construct a series of auscultatory ancl }Jercus
sional signs, which should theoretically be hc:u·d. But in reality, 
things arc not so. The combinations are extremely difficult of 
recognition, far more so than theory would leacl one to expect. 
The reason of this lies in the easy transmission of the murmurs 
from one ostinm to another, thus throwing the whole difficulty 
of isolating the different affections on lite cliscrimination of the 
timbre. But eYcn this differentiation deserts ns, when, as in a 
combination of aortic and mitral insufficience, we might be led 
to expect a pregnant distinction from the whirring character of 
the one and the blowing character of the other. \Ye must 
consequently direct all our efforts to find the situation of each 
murmur's maximum intensity when many are present, and also 
to distinguish the timbre peculiar to each. If we can succeed 
in this, it is possible to make a diagnosis of several Yalvnlar 
affections together. This diagnosis is not alone scientifically 
interesting and indispensably necessary for the comprehension 
of the separate factors of the case, but it must also be brought 
well into account in forming the prognosis. For, as is plain 
from what 11as been alreacly set forth, the effect of a second on 
an already existing valvular disease may, according to the 
nature of tl1e second, be either very injurious, or at least tem
porarily favorable. 

Treatment of Valvular Disease& 

It is useless to talk of prophylaxis for Yalvular disease in most 
cases, for the endocarditic as well as the atheromatous processes 
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frequently run such an imperceptibly slow comse, that we seldom 
know of their exbtence till the circulation begins to be impairecl 
by a disturbance in the function of the cardiac vah·es and dimi
nution of the vascular elasticity. Ilowe1·er, in as far as in yot1th 
and rnidclle age rheumatic fever is the undoubted cause of endo
tarditis, and as for later years we may reckon, among the causes 
of the atlleromatous process, both abuse of alcoholic chinks and 
immockmte smoking, the aroic1ance of all harmful inUuences 
which ha1·e a tendency towards rheumatism or atheroma may 
be considered at the same time or great prophylactic importance 
for vall"ular cliscase. Special care shoulc1 be shown in the hy
gienic r~gulations mac1e for indiviclnals, in who:;e family heart 
disease has often been obsen·ed, since statistics do not allow us 
to quite throw aside the c1octl'ine of hereditary predisposition to 
affections of lhe heart anc1 vessels. Under such conditions a 
physician should be consulted before a young person chooses his 
profession. But it is only possible in a few cases to cany out 
this kind or prophylaxis, as it selclom happens that the phy
sician has oppoI"tunity of becoming intimately acquainted for 
any length of time with the patient and his prirnte affairs. ·we 
genemlly have to face the fait accompli o( a fully-deYelopec1 
heart disl'ase. In fact, medical advice is sddom taken Lill the 
signs of slight dcI"angement or compensation first attract the 
attention or the patient himself. For, since nature more or less 
compensates any derangement or the central circulatory appa
ratus, by a pa1allel development of dilatation and hypertrnphy 
in the conesponding ventricle, the patient himself remains un
aware ('tt least under favorable conditions) of any symptoms 
of his disease. However, quite casual matters, such as over
exertion in taking a very long wlak, or in climbing a mountain, 
the necessity of performing some arduous work, a slight cold with 
succeeding catarrh of the respiratory tract, psychiral emotion, 
whether or joy or sorrow, any of these, by means of palpitation 
and dyspncca thereby developed, may arouse the attention of the 
patient and physician at a stage when the compensation is still 
perfectly s11fficient for all the circumstances of every-day life. 
The physician must pursue very different courses, according as he 
is called in at a stage where the compensation is sufficient for 
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ordinary daily life, or when his aid is not sought till signs hai-e 
set in of severe clerangement of the compensation. The first and 
most fnnclamental rule which holds good here anc1 in all other 
chronic diseases, though one that is often neglected, in spite of 
its self-evident simplicity is, not to make the case worse by the 
use o( drugs. As far as the patient's social position and calling 
will allow, general hygienic measures should be taken to main
tain as Jong as possible the natural conection exerted by the 
development of hypertrophy. The indication we have is, to 
advance the development of compensation wlien alreacly in ex
istence, to maintain it as long as possible, and to moderate 
over-conipensation. Accordingly, to promote and prese1Te the 
compen$ation, the cliet of the patient should be nourishing but 
not stimulating. Animal and farinaceous food may be taken 
according to individual taste. Those vf'getables shoulcl be 
avoided which de,·elop much gas, and thus interff're with res
piration. Coffee and tea should only be taken when extremely 
weak, the form known asfamily coffee; spirituous liquors, espe
cially punch, grog, etc., and much smoking, should be equally 
disallowecl. On the other hand, a light bitter beer and a little 
good wine are to be recommeuded as aiding the digestion. But 
the best means for promoting a good digestion are fresh air and 
exercise. This latter, howe,•e1", must be taken cautiously, and 
all severe exertion, snch as mountain climbing, etc., shoulcl be 
strictly avoided; but it is just as injurious to conclemu a patient 
with heart disease to perfect quiet. \Vhere means allow, we 
should try to procure a. few hours daily in the open air, dnring 
the winter months as well, and people who can afford it should 
be sent to some sanitarium like Pan, Pisa, or l\Ientone. On 
account of the important part the vessels of the skin play in 
moderating and regulating the circulation in the internal organs, 
we should not undervalue the importance of a regular culture of 
the skin. Lukewarm, plain, or saline baths, with a cold rub
down afterwards, act favorably, by attracting the blood into the 
peripheral vessels, ancl by producing a general vigor of the 
functions through the influence they exert on the sensory cuta
neous nerves. Some time a.go great alarm prevailed about oYer
excitement of vascular actidty by too hot baths in heart disease; 
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but the extremely favorable results obtained by Beneke in 
Nauheim in the use of saline baths containing carbonic acid, at 
temperatures from 88° to 93° F., obtainecl e1·en in cases of se1·ere 
derangement of compensation and recorded most accurately, 
have completely set aside this alarm. Even at the stage where 
compensation is still almost sufficient, we may modify and 
combat the unusual irritability of the heart, displayed in the 
palpitations which occur with the least exertion or m·en while 
the patient is at rest. Psych ical as well as physical stimulants 
must be as much as possible remo1·ecl Olympian calm, when 
its attainment is possible, should be warmly recommended as 
the mental dietary of a heart-disease patient. The patient's 
attention shot1ld never be attracted to his disease either by those 
about him or by the physician. There are a number of drugs 
specially snitecl to allay the pathological irritability of the 
cardiac muscle, which may be regarcled as the first sign of 
exhaustion in the struggle against the mechanical difficulties. 
At the head of these stands the application of cold. I have 
repeatecUy seen good results obtained from the old methotl of 
allowing patients, troubled with palpitations, but without any 
symptoms of bnd derangement of the compensation, to carry a 
few hours a dny n metal or gutta-percha vessel (adaptecl to the 
cardiac region nnd with the concave surface against the ribs), 
filled with cold water or ice. On the other hand, I cannot 
speak for the use of lasting irritants on the skin (blisters, issues, 
etc.), so mnch recommended after tlte English practice; indeecl 
I consider them injurious. Of the narcotic :lgents, preparations 
of hyclrocyanic acid, such as cherry-laurel water or bitter 
almond-water, ancl tincture of belladonna, act favorably in 
combination with Yalerian. Bnt the sovereign remedy, which 
may be used in every stage qf valvular disease with merely 
variations in the doses, is digitalis. Experience teaches us 
that a combination of cligitaJis and iron preparations is specially 
seiTiceable in combating abnormal irritation of the heart, and 
that there neecl be no apprehension whatever of stimulating 
the heart's nction by moderate use of the iron. I usually 
}Jrescribe a m ixtnre of two parts each of the tinctures of digi
talis and valerian, and three parts of ethereal tincture of acetate 
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of iron. 1 Of this I give twenty-five clrops three tinws c1aily. 
If no special counter-indications are exhibited, the patient 
takes this for fourteen clays regularly; but after this it shoulcl 
bo given up, exc<'pt in attacks of palpitations, and then it may 
be replaced by stel'l clrops alone. For the same object, and es
pecially for longer continuous us0, Botkin reccmmends nitrate 
of sih·cr alorn• or combined with digitalis. Ile administers it 
for five or six ',-eeks in pills of one-sixtieth of a grain three 
times a clay, and, as the activity o( the heart increases, he mises 
the close ernry three or four clays by one pill of the given 
composition, till he reaches one-sixth of a grain per diem; then 
he diminishes the close rapidly, but cloes not leave ofI the 
nwc1icine at once. If the irritability be very great, he adds one 
grain of cligitalis to lhe close of nitrate of silver. I ham had no 
<·xpel"ience myseH of this treatment, but c1ic1 not wish to pass 
over tho adYice of such a triecl physician without men lion. But 
as long as it is at all possible, we should hesitate to use any 
chugs whatsoe,·or, except tonics. Fnrtlwr, we shoukl not forget 
in rn:;ing digitali::; that, on the one hand: its long-contimwll use 
acts injuriously on the digestive organs, ancl that, on the other 
hall(l, the medicine is chiefly indicated when it can make the 
action ef the heart rnore regular by retarding it, and when it 
can raise the decreasing tension in the aortic system. 

Slight stagnation, which occurs as tho Jirst symptom of a slower 
circulation in the glandular organs of the abdomen, the trifling 
swelling of the [i,·er, ancl its accompanying gastric catarrh, all 
these require to be counteracted by the use of bitters and gentle 
aperients, in the shape of saline mineral waters. Favorable 
resnlts are obtainecl with rhubarb, in its di!Ierent preparations, 
with quassia, gentian, and the waters of Homburg and Kissingen, 
and especially with the hot springs of Soden. They remove this 
complaint temporarily, so that the strength of the patient im-
1woves with renewecl appetite. "rhen dropsy occurs, the case is 
for more difficult to treat. 'The first warning we get of this, is a 
swelling around the ankles, which merely makes the patient com
plain that his boots squeeze him in the evening and feel too 

1 Solution of acetate of iron, 0 parts; alcobol, 2parts; acetic ether, 1 part.-Gel'man. Ph. 
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tight; but this gPnerally disappears with just a little n' st. Rest, 
too, and a horizontal position. are efficacious in mol'e serious cases 
as well, fol' the swelling does not increase if thPy are obser\'ed ; 
but to banish it completely, we must u e diuretics and stimulants 
for the intestinal secretion. At the head of these stands acetate 
of polasf1, when the pulse is still dgorous ancl the cardiac action 
regular. If the digestion is good, I generally combine it with 
iron (acetate of potash, two dl'achms; ethereal tincture of ace
tate of iron,' forty-five minims; raspberry syrup, til·e drachms; 
water, to make six ounces), which has the further adrnnlage of 
increasing the intestinal activity in addition to its diuretic power. 
Squill may be reckoned among the triecl diuretics, and may be 
aclministcred as vinegar of squill, with carbonate of potash acldecl 
to saturation, thus combining the action of both drugs. This 
medidne, hO\rn\'cr, cannot be employed if there is any intestinal 
cutanh, or if it produces any tendency to YOmiting, us some
times httppens eYen in cases quite free from rntarrh. In such cases 
we can 1·ccommcnd the ,·egetable diuretics, such as lo,·agP root, 
rest-liarrow root) and junipt1r berries. I hav(:' never seen any great 
success attained by the use of the diaphoretic methocl; thl'ough 
internal meclieines in dropsy from stagnation. But when the 
pulse is low, the action of the heart ilwgular, and the nl'ine 
stanty, though containing no foreign elrmcnts- in a word, in 
the condition which Beau has descl'ibed as "asystole," and 
which now goes under the name of the "stage of distmbl'cl com-
1wn,ation," the dinretic Yalne of digitalis, in small dose~, par
ticulal'ly when combinrcl with quinine, is inestimable. At this 
stage, asTraube's bl'illiant and thorough l'esenl'ches ha,•e taught, 
there is no better tonic for the cardiac muscle than digitalis, in 
small do~es. Aftl'r administering nine grains of digitali", in in
fusion with t"·e]\·c of mm'iate of quinine, I have seen consider
able dropsy, "·ith a daily secretion of from fh·e to ten fluid 
ounces of 1ninr, disappear in tt short time, while the urine rose 
to sixty-eight fluid ounces nncl more. 'Yhile the intestinal canal 
remains intact, we may try to combat the dropsy by the nse of 
dmstics, and fol' this purpose special credit is given togamboge nncl 

1 Sec foot-note on preceding p:ige. 
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scammony. It is, howeYer, better to avoi(1 thPse methods, with the 
object of remodng e1·ery possible abnormal irritation from organs 
which of themseh·es are extremely hable to secondary afiect1ons. 
1'rhen the mdema steadily increases, in spite of all internal 
remedies, the only remaining course to get rid of the fluid is 
scarification. A number of pretty deep incisions a few lines long 
allow the serum to flow off freely; then we have only to avoid all 
erysipelatous inflammation of the skin by kc~ping the wounds 
pe1foctly clean, and this is best effected by bandages steeped in 
chlorine and chamomile waters. 

I have seen as great, though not as lasting, success in promo
tion of cardiac and renal activity, from the use of tho pnewnatic 
method, lately ac1ded to the medicinal repertoire. The obserrn
tions which I have made on the results of "'ak1enbnrg's appa
mtns fully confirm the inventor's expectations, founded on theo
retical grounds. The compressed air, as it is inspired by means 
of this apparatus, raises the tension of the aortic system. Though 
Drosdodr and BotschetchkaroJf' found in their physiological ex
periments on dogs that the arterial pressure fell as soon as the 
animal inspired compressed air, I can, on the contrary, adduce 
cases of patients whose pulse could scarcely be felt, and most cer
tainly not counted, but after inspiration of compressed air, it grew 
so full and strong that it could be quite easily counted; and, fur
ther, thecliuresis, which hacl been ex tremely scanty, rose consider
ably, though no disturbing influence, in the way of drugs or change 
of diet, had been employed . On this latter symptom I lay pecu
liar stress, as it is quite independent of any subjective intluence. 
Haenisch's' researches, too, clearly show that, under the influence 
of compressed air, the systolic elevation of the ascending limb of 
the sphygmographic tracing rises higher, and the elevation of 
recoil on the descending limb is less pronounced. He further 
shows that the symptoms of a deranged compensation wpre met 
by this agent, ancl corrected. Though I consider myself jnstitied 
in placing the influence of compressed air parallel to digitalis in 
small doses for heart disease, yet it must be ac1mittcd, that, as 

1 1\Ied. Centralblatt, 1875,No. 5. 
9 Deut;sches Archiv. Dd. XIV. Ileft 5 and 6. 
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far as a la•ting effect is concerned, my own experience conduces 
me that digitalis, when its continuous use is well borne, is un
doubtedly superior, and this applies also to its regulatory and re
tarding action on the pulse. On the other hand, the pnenmatiu 
method must be considered a valuable substitute for digitalis in 
all cases where this latter cannot be administered on account of 
gastric complications and generally where it does not agree with 
the patient. Respiration of compressed air is indicated, as is 
digitalis, in small closes, in mitral affections, especially stenosis 
of the ostium venositm sinistrum, and in stenosis of the aortic 
ostium, when the compensation becomes deranged. In insnffi
cience or the aortic valve, digitalis may be considered as a means 
or moderating over.compensation, and must then be given in 
larger closes. I am not able to judge the effect of breathing 
rarefied air, from personal experience. Bu ton theoretical grounds, 
it would be indicated in those cases of heart disease where we 
wish to raise the tension in the lesser circulation. 

If we succeed (wlwther by the pneumatic method, or by the 
use or digitalis) in regulating the pressure relations in the 
arterial and venous systems, we have overcome in the best 
possible way the worst subjective troubles, especially the palpi
tations, the feeling of terror, and the dyspnma. But all these 
afflictions are, in a whole series of cases, more directly dependent 
on nervous influences, and often occur in paroxy ms, even 
though the general conditions of the circulation remain un
altered. Pain, too, frequently accompanies these. In such 
cases a very favorable effect is produced by the subcutaneous in
jection of morphia. I have seen patients wl10 could not lie in 
bed, and who were conseq nently much reduced by sleeplessness, 
liYing quite comfortably for months with this treatment. But, 
on the contrary, the greatest caution should be taken in admin
i tering chloral to patients with heart disease. It is impossible 
to form any estimate previously as to the individual powers or 
sustaining the depressing influence of chloral on the excito
motor ganglion system of the heart. The evidence as yet has 
not gone to support Liebreich's opinion, that croton-chloral pro
duces better results in heart disease than chloral itself. 

The secondary affections of the organs and functional disturb-
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ances must be treated according to the general rules for these 
conditions, whether the trouble be in the brain (apoplexy, embo. 
Jism), in the bronchi and lungs (bronchitis, hmmoptysis, pneumo. 
nia, hemorrhagic infarction, threatening pulmonary rndema), in 
the pleura, or in the kidneys. These are only modified by the 
primary cause, the valvular disease, in so far that we must 
abrnys take into consideration that most are produced by the 
weak condition of the heart. \\re must specially emphasize the 
necessity of pmmpt medical assistance in the treatm<>nt of faint 
ing and dizzy fits, so often exhibited by patients with stenosis of 
the aortic ostium. Such cases arouse alike the anxiety of the 
physician and that of the patient's friends. The prompt applica. 
tion of Yolatile stimulants (ether, Hofl'mann's anodyne, wine) is 
urgently necessary, and the head should be placed low, while the 
body lies horizontal. It is not improbable that nitrite of amyl, 
administerecl cautiously (fi"e drops for inhalation), would produce 
a fa,-orable result. On the other hand, the venous stases of the 
brain, which exercise a certain influence on the mental action, in 
defects of the auriculo-Yentricular valves, or the active congestion 
which occurs in insufficience of the aortic rnh·es, must be com· 
bated by fontanelles, sinapisms, or dry-cupping on the neck, or 
else by small local bleedings over the mastoid prncess. In treat· 
ing hmmoptysis, arising from an affection or the leH venous 
ostium, we should not forget that when the bleeding is not sufli· 
cicnt to compel actirn measures, it relieves the lesser circulation 
of a superfluous load, and thus produces a beneficial effect on 
the general condition of the patient and his dy8pncea. 
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CHANGES IN THE POSITION OF THE HEART. 

The manuals and handbooks of LaCnnec, .4ndral, OruDeilhier, Rokitansky, FUrster, 
Bock, Bamberuer, Lebert, 1'1•ousscau, Dachek, Klebs, Dusch, Jaccowl and othcrs.
OtlOert Bresc!tel, MCm. sur l'cctop1c du cceur. Paris, 1826.-XMl E1wld Hasse, 
Auatom. Bcscbrcil.mug cler Krunkheitcn dcr Circulations· und Rrspirn.tious
organc. Leipzig, 18-U.-J. Engel, Darstellung der Leichcnuntcrsuchungen und 
dercu Bcdcutung. Wien, 1854.-- William Stukes, The diseases of the hcurt and 
aorta.-Da Cruta, Effect of respiration on the size of the heart. Amcric. Journ. 
of Medical Scieucc, Oct. 1859.-.Bamberger. Ucbcr die Lage des lkrzcn~ bcim 
Lungcncmphyscm. Wi.irzburger med. Zcitschr. I., 41!), 18GO.- W llobelt, 
UclJcr F'orm uucl Dimension dcr Ilerzdiimpfung. lnaugurnl-Disscrtat. Giessen, 
lSG:J.-E11yel, Ut:IJer einige pathol. anatom. Verhiiltni8sc des Hcrzens. Wiener 
med. Woclienschrift, 44, 45, 40, 1803.- lV. C. Maclean, Hrport of a case of 
lateral tr:tnspurtation of the heart and liver in a. soldier. Lancet, 8. Aug. 18(i3. 
-Gcrliardl, UcOcr cinige Formcn der llcrzdiimpfung. Prag. Vicrteljahrschr. 
IV. S. ll:J, 18G4.- E. RiudjleUch, Uebcr cine eigeutbi.imliche Drchung cles 
FlUssigk<.:itsstromcs im clastischen Roh rc, Uber die LngeveriindC'rnng cksllcrzcus 
und den Situs visccrnm perversus. llcrmann1s med. Ccutralblatt, No. 21, S. 
323, 324, 1804.-Grce11how, Displacement of the heart to the right side, con
sequent upon disease in the right lung. Transact. Path. Soc. XIX. p. 1591 

1809.-Schriittcr, Bcitrag zur Kenntniss dcr Lngcvcriindcrungen des llcrzeus. 
Oestcrr. med. Jahrb. X...X. S. 189, 1870.-E. Rindfleisch, Lehrbuch dcr patllolog. 
Gcwebelchrc. 3. Au.flagc. Leipzig. Scite 198, 1873. 

The changes in the position of the heart form no ind~pendent 
disease, but are only the indication of pathological alterations, 
less frequently in the heart itself than in adjacent organs. But 
since the determination of the position of the heart is of great 
importance in coming to accurate conclusions as to the condi
tion, not only of the thoracic viscera, but frequently of the entire 
system, it seems quite proper to devote an rndepenclent chapter 
to this subject. 

If we reject congenital anomalies, such as transverse position 
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of the heart, abnormal origin of vessels, etc., the changes in posi· 
tion may be classified as follows : 

1. Turning of the organ ou its axes. 
2. Change in position, according to the laws of gravitation. 
3. Pressure of the heart to right or left--upward or dowu

ward. 
4. Traction on the heart producing same effects. 
Before beginning, it seems best to desctibe the no11nal posi

tion of the heart. 

Normal Position of the Heart. 

As the heart rests on the anterior portion of the cPntral ten
don of the diaphragm, the position of the organ is such that its 
long axis forms an angle of 60° with that of the body, and the 
portion which is lowest and farthest removed to the left is the 
apex of the organ. Inasmuch as the apex is the part whose lo
catio11 can best be established, it is of great importance in deter
mining the position of the heart; if we succeed in exactly locat
ing its beat, we can give the position of the whole heart with 
considerable accuracy. 

In by far the greatest number of healthy individuals, the 
apex is fou nc1 in the firth intercostal space, about a thumb's 
breadth inside the left nipple. Not unfrequently it lies in the 
fourth intercostal space, and then usually close to the nipple, 
occasionally in the sixth ; but so rarely does this occur with the 
healthy organ, that under these circumstances we are justified 
in suspecting pathological changes; but we must remember that 
in little children the apex is very frequently found in the fourth 
intercostal space, ancl in olc1 people in the sixth. To this extent 
age has an influence on the position of the heart, namely, in so far 
as it affects the position of the diaplu-agm. In chilclhood this 
depends, doubtless, on the more acth·e contractile power of the 
l ung. Beside these, we must remembe,. that in the gradLrnl de· 
velopmcnt of the system the aorta grows longer, and so the heart 
comes to l ie lower in the thorax. Towards the right, the heart 
extends about three fingers' breadths b<Jyond the mcclian line, 
and the parts fouud here are the right auricle and a small por-
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tion o{ the rii;ht ventricle, in front, and, deeper in, the right haJr 
of the left auricle as well. The anterior su rface is largely c·o,•ered 
i11 by the edges of the lungs, so that only a small portion or the 
right ventricle, which generally makes up the greater part of the 
anterior surface, lies in contact with the chest-wall. 

As regards inspiration, we must remember two points: 
First.-The heart descends with the descending diaphragm, 

and freq tiently to the extent of a whole intercostal space. 
Secondly.-The lung presses further ancl further forward 

over the heart, and in deepest inspirations it expands until 
arrested by the retl ection o{ the pleura costalis on to the lung, on 
the one hand, or, on the other, by the connection of the fibrous 
pericardium with the clwst·wall, by means o{ the so called liga
menta sterno-cardiaca superius and inferius. 

In the most extreme expansion of the lung there remains 
uncovered only a small triangular portion of the anterior su rface 
of the heart, which lies at the lower end of the sternum, extend
ing from the median line towards the left. 

For aid in physical diagnosis we must consider, that if we 
make a longitudinal section (as Luschka has done) through the 
median line of a frozen body, we find in the right half the right 
auricle, the right half of the left auricle, a small portion of the 
right ventricle, and on ly a very small portion oE the septum ven
triculorum; while in tho left half of the body we fin cl the left 
half of the left auricle, the whole left ventricle, by far the greatest 
portion of the right ventricle, with the greater part of the sep
tum Yentri culorum. As regards the upper limit o[ the heart, 
the highest portion is the top of the left auricle, which reaches 
as far as a horizontal line, which, if produced forward, touches 
the lower border of the second costal cartilage. 

Turning of the Heart on its Axes. 

Turning of the heart on its long axis generally occurs in such 
a manner that the right auricle and ventricle come to look more 
directly forwards, and the left cavities backwards. Such changes, 
are quite rare, especially when existing alone, and usually are 
occasioned by simnltaneous dislocations of the heart, arising 

VOL. VI.-12 
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from antecedent pressure, or from traction upon the organ by 
the contraction of adhesions in the pleura, or more rarely by 
contracting bands in the lung itself. 

Bamberger relates a case of pneumo·thorax on the left side, 
in which the heart was not only pushed over to the right, as is 
usual, but had so revolved on its long axis that the greater por
tion of the left ventricle looked forward ; this revolution was so 
consiclerable that torsion of both the great vessels could be 
easily recognized. It is hard to picture to one's self how this 
came to pass, inasmuch as there were no contracting bands found 
here, and it may be that, with an original tendency of the heart 
in that clirection, a weak spot in its suspension gave occasion to 
the displacement ancl torsion. 

Rel'Olutions on an antero-posterior horizontal axis occur 
espec-ially in cases or aneurism of the ascending aorta, when 
exten,ion of the aneurism downwards presses the base of the 
heart clown, and the apex rises. This same axis-rel'Olution 
occurs in other cases of pressure, which will be mentioned lwre· 
after; but, in comparison with the changes in position which 
the heart undergoes at the same time, it is of minor importance. 

Changes in the Heart's Position dependent upon Gravitation. 

In spite of O]ll)Osing statements, it is now settled beyond all 
doubt that, in changes of position of the body, the heart follows 
the Jaws of grav itation. 

The di splacement towarc1s the left, wliere the impulse is dis· 
tinctly to be felt, is by far the most noticeable; that towards the 
right is only slight. Dot1btless, when the body is bent forwards, 
the !wart lies i11 contact with the anterior chest-wall over a 
greater extent, as is learned by careful percussion. Adhesions 
which the pericarclinm alone or the heart and 1ierican1inm have 
form ed with tile neighboring parts will limi t the mobility or the 
heart as decidedly as stronger inclnrations ancl immobility in 
adjoining organs which cannot y ielcl to the pressure of the 
heart. A consiclerahly hypertrophied and d ilated hea rt, as well as 
one suffering from new-grnwths, will by its weight press the dia· 
phragm downwards; this displacement is, however, by no means 
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so great as occurs occasionally from the same cause in pericardia! 
effosion ; if this i• so great as to be found, not only at the base, 
but also on both sides of the heart, the depression of the arch of 
the diaphragm will be still more marked. 

\Yhat position cloes the heart take in vesicular emphysema 
of the lungs I It follows the law of gravitation here, fo1·, as it 
rests upon the diaphragm, when this is depressed, in conseqncnce 
of extreme expansion of the lung, the heart descends as well ; 
the qttesLion is, what position does it assume in this case. 

Upon this point there are two opposing views. The older, 
maintained especially by Skoda, holds that the heart presses 
downwards with its apex, and the organ, as a whole, is brought 
nearer to the median line. Bamberger, on the other hand, 
claimell that, as the base was pressed down, the heart assumed a 
more horizontal position. The grounds upon which Skoda based 
his view were : the recognition of the impulse of the heart, 
not at its proper site, but nearer the median line, even in the 
scrobiculum cordis (often with such distinctness that yon can 
feel a pointed object thrusting itself between the finger-tips 
applied to the chest); also, in part, the harmony of this view 
with Lim results of autopsies; and, finally, the probability that, 
in the dPpression of the heart, the aprx, which is the most 
movable portion of the organ, would be all'ected rather than the 
base, which is the least moYable part. Bamberger, on the other 
hand, held that that which we feel beating in the scrobiculum 
cordis is not the apex, but a portion of the wall of the right 
,·entricle, inasmuch as, by seeking carefully, we can find the 
apex beat in its normal place, and, moreover, in autopsies the 
heart has been found lying horizontally. Concerning this last 
point, Prof. Klob has given us some valuable information, by 
showing that we were not authorized in thinking that the heart 
necessarily had the same position in life as in the cadaver. The 
rigor mortis, the distention of the intestines with gas, and other 
causes, must naturally alter the position of the heart after death, 
and it is only by fixing the heart in situ with needles passed 
through the chest-wall, as soon as possible after death, that we 
can he sme of its position during life. 

I have followed up this subject with some care, and have 
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arrived a t the following conclusion. In the more advanced 
stages of emphysema the apex lies considerably further to the 
right than normal, but certainly that which we feel g iving the 
impulse in the scrobiculum corilis is not always the apex , as this 
frequently lies direc tly behind the point of junction of the left 
costal cartilage with the stemum, but is actually a portion of 
the wall of the right ventricle. 

In the recumbent position we cannot, after the most careful 
search, find the apex beat at i ts normal place; but if we cause 
the patient to turn towards the left, we can very frequeLtly find 
the apex between the left edge of the sternum and its normal site, 
more or less near to the la tter, ancl in this way we learn that 
the heart, clisplacecl by clisPase towards the median line, is now 
by a change in position caused to fall towards its normal place. 

Now, if we observe an extension of the heart cl nlness beyond 
the righ t edge of the stemum, while it is but sligh t towards the 
left, this is occasioned by a change in the position of the heart, 
ancl not by hypertrophy of the right ventricle, for hypertrophy 
of this ventricle to any great extent is by no means the rule in 
all cases of emphysema of the lungs; nor is i t always found in 
post-mortem examination; but in this case the epigastric pulsa
tion may have been very forcible, yet, on the other hancl, yon 
will fincl that in many cases of aclvancecl hypertrophy of the 
right vPntricle no epigastric pnlsation is observed. Accordingly, 
though I accept it as a rule that the apex presses downwards 
towards the median line, I cannot cleny that several cases of ex
tensive emphysema have been observed by me where the clulness 
over the !1eart was limited in extent (by t>ncroachment of the 
Jung), but the apex could be distinctly macle out by percussion 
at its normal place, or even further to the left. These cases 
would se~m to support Bamberg~r's view, but they are only 
exceptions, ancl seem to clepencl upon some peculiarity of the in
dividual; for if originally, in a given inilividual, the heart has a 
more horizontal position than normal, where the diaphragm is 
depressed, it cannot press downwards with its apex, but with its 
base, ancl thus the heart comes to hold a more horizontal position 
still. In thi s manner it seems to me we must explain the rela
tion of the parts in emphysema of the lungs. 
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Change of Position by Pressure. 

The heart is exposed to the greatest pressure in cases of 
pleuritic exudation and pneumo-thorax, especially of the left 
side. In cases of displacement towards the left, as the heart 
rests upon the arch of the diaphragm (and this latter in these 
cases is always pressed downwards), the apex beat may be seen 
in the sixth or even the seventh intercostal space in the axillary 
line. In cases of pressure towards the right we may easily make 
a mistake as to the cause of the change in position. \ Ve must 
remember that the heart will be pressed over to the right in the 
same relative position as in health, and accordingly cannot 
assume "' position such as we should find in congenital trans
verse position of the heart. Hence, the apex comes to lie behind 
the sternum, the xiphoid process, or that cartilaginous plate 
formed by the union of the costal cartilages of some of the lower 
ribs; its impulse is, therefore, not felt, and a portion of the 
right ventricle, lying against the thoracic wall, simulates, by its 
pulsation, the apex beat. 

This was most beautifully marked in the person of a student of medicine with 
intense pncumo-thorax of the left side. Herc the impulse of the right ventricle in 
the fourth intcrcostal space, about two inches beyond the right edge o[ the sternum, 
was so distinct that you would be led to doubt the truth of the above ru le i but in 
this case the usual l'clntivc positions of the organs existed i for, after following the 
example of Hope nnd Geudrm, I had fixed the heart in situ by piercing it with 
needles from without immediately after death, I was able to show nt the autopsy 
bow the heart lay just ns I have stated above, with its base furthest over to the 
right, aucl the apex behind the right edge of the sternum. 

In plPuritic effusion on the right side we occasionally find a. 
peculiar form of displacement of the heart. If the quantity of 
fluid is very great, the right lobe of the liver is pressed down
wards and the left tilted up, and the heart by this means 
assumes a horizontal position, or may even be pressed upwards 
the breadth of the two intercostal spaces. 

Pneumonia of itself cannot cause pressure on the heart, for 
the shrinkage of healthy portions of the lung counterbalances 
the swelling of the parts affected by the inflammatory process. 
Occasionally, however, the heart assumes an abnormal position 
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in consequence of a change in the position of the diaphragm; for 
if the Jung of one side is hepatized throughout, its weight is so 
increased thereby that it presses upon the diaphrngm, which 
descends, and with it the heart also. 

I was ul>lc distinctly to recognize this change in the case of a young man of 19 
years of age with pneumonia on the right side, where the hcpaliz.atiou was so 
intense lhat it was mistaken for a plcuritic cxudation,-aud lo confirm my ding· 
nosis by an autopsy. Smith reports a similar case in the" Dublin Journal of Medi
cal Sciences." Vol. X IX. p. 122. 

Jn a pneumonia of this kind upon the left side the changes in position of the 
heart must Uc more considerable, but I do not recall any such case. 

Diseases o/ the mecliastinum in ad1·anccll stages influence the 
position o( the hcart--such are abscesses, 1woplasms, and espe
cially carcinoma; but these are comparatively rare. Anemismsof 
the great vessels, and particularly of the aorta, are of much more 
importance. If an anenl'ism has de,·eloped in the course of the 
ascending aorta with dilatation o( the vessel and bulging towards 
the l'ight, generally the heart lies in a horizontal position, and, 
in ac1vanced stages, suffers pressure downwal'ds and towards the 
left. Skoda has also seen cases when the heart had partially 
revolved on its antero-posterior horizontal axis, where the base 
was pressed downwards and the apex upwards. 

·when the aneurism develops with bulging towards the left, 
or in the concave pol'tion of the al'ch of the aorta, the heart will 
be pushed downward; and at the same time more towards the 
1·ight. The same is true in cases of aneurism of the pulmonary 
al'tery. 

Currntures of tlie spine, when considerable, likewise occasion 
alterations in the ]JOsition of the heart. This is particularly 
true in kypho-scoliosis. 

Fl'om the influence which the position of the diaphragm exer
cises upon that of the heart, it naturally follows that certain 
abdominal diseases, with the change they occasion in the dia· 
phragm, affect the heart's position as well. General enlargement 
of the abclominal cavity, as occnrs in asrites, will not alter the 
position of the heart so long as the abdominal walls yield to the 
pressure; but when this limit is passed, the diaphragm will be 
impeded in its descent, will be pressed upwards, and with it the 
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heart will be pushed upwards and tO\rnrds the left ; often in such 
cases the apex beat may be found in the third intercostal space. 
,Abdominal tumors will only cause pressure on the diaphragm, 
und thus affect the heal't, when they are so firmly attached that 
they can only increase in an upwal'd direction. 

Diaphra.fJniatic hernia is usually congenital, and, in conse
quence of the non.viability of the children, cloes not come partic
ularly under our observation. Occasional instances, however, 
may be found in the literature of the subject: 

·wciland in Bouill:iuc.1.-In a case of diaphragmn.tic hernia, the left half of the 
thorax was founcl filled with coils of intestine as high as the second rib, and the 
heart was thcl'cby pressed over towards the median line; the child lived seven years. 

Sko<la recalls an autopsy on a man who died at the age of forty of tubcrculo· 
sis, where he found the heart pressed over to the right by tllc stomach and portions 
of the transverse colon which lay in the left thoracic cavity. 

In "Cru\'eilh icr's Pathologic:il Anatomy'' we find the case of a woman of 
~evenly-five years of age in whom the heart was found lying entirely in the right 
side, I.icing pressed over by a drnphragmatic 11 crnia . 

Senncrt (Practica P. TL, P. 2, chap. rn, p. 703) relates the case of a student who 
died suddenly eight mouths after receiving a dagger wound in the breast, which had 
entirely healed, and it was found on examination that the diaphragm had Uccu 
perforated and the stomacll lu.y in tlle left tlloracic cavity, puslliug the heart over 
towards the right side. 

Changes in Position occasioned by Traction. 

The changes in position which the heart unclergocs, in conse
q nence of traction by neighboring organs, are \•ery interesting. 
As regards the lung, we must remember that in consequence of 
its innate power of contraction, and continuous attempts to 
accomplish it, in all cases where one-half of the thorax is filled 
with pathological products, the heart is drawn over to the healthy 
side. This holds especially in plenritic exudations, partial em
physema, and pneumo-thorax; but in these diseases only to a 
moderate extent. It is different, however, when, as a result of 
contracting induration, there is a diminution in the size of the 
lung. In these cases the change of position in the heart is often 
very great. 

I have had under observation for the last seven years a young g irl , now eighteen 
years of age, in whom, as a result of chronic pncumonia1 following measles, with 
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subsequent contraction of the hmg and bronchicctasis, the heart is drawn so far over 

to the left and upward, that the apex beat is founcl iu the axillary line at the third 

intcrcostul space. Several years since I described the position of the thoracic 

viscera iu a man in whom, doubtless from the same cause, the hcurt was found in 

the right axillary region. In this case, if we wish to explain it thoroughly, we must 

assume that behind the contraction of lung as a cause there lay !l congenital dez.. 

trocardia. 

A contracting pleuritic exudation occasions the same changes 
in the position of the heart. 

T1.tmors of the abdominal cavity, if they have reached a con
siderable weight, and are attached to the diaplu-agm, may pull 
it downwards, and with it the heart. It is particularly tumors of 
the liver, and more rarely of the spleen, which are able thus to 
overcome the contractile power of the 1 ung. 

Diminution in the size of the liver and spleen, and indeed of 
the abdominal viscera, generally occasions no change in the posi
tion of the diaphragm and the heart. for in these cases the 
abdominal walls alone sink in. 

Pathology. 

Course ef tlie Disease. 

The change in the position of the heart as such, as a rule, 
occasions no functional clisturbance. The more extreme displace
ments, however, may, from interfering with the normal contrac
tile power of the heart, or insufficient filling of its cavities, give 
rise to a tendency to stasis and its results. Tl1is will depend 
chietly upon the condition of the heart as regards its nutrition 
and functional power. So likewise the circulation will suffer 
when the great vessels liave been twistecl or bent. In such cases 
murmurs may be developed over the great vessels which simulate 
lesions of the valves. 

In a case of very extensive plcuritic exudation, in which the heart was pressed 

very far over to the left and downwards, in listening over the heart, I heard a loud 

systolic murmur. The autopsy revealed no altcrntion whatever in the valves, and I 

believe the murmur was occasioned only by the stretching of the aorta. 

l Ja.hrbuch der k. k. Gcscllscbaftdcr Aertzc, iu Wien. V. u. VL Ileft. 1870. 
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Forster states that interference with the circulation will give 
rise to hypertrophy of the heart. Frequently special nerve 
symptoms are associated with it. 

In a patient in whom the heart bad been pushed over into the right thoracic 
cavity, as the result of a wound, for years after, the heart still remaining dislocatc<l, 
any excess in eating would bring on yomiting, pain, nud a sense of tcnsicm or tear. 
ing in the right Lrcast. In this case, howner, we must remember that the pleura 
hud l>ccn wounded, and doubtless the ramifications of the vagus came to lie in 
e.buormal positions. Besides this, there was a very singular disorder of sc.:nsation. 
Application of cold in the region of the right breast would occasion at.tacks of 
suffocation; dipping the right arm in cold water, bei;idcs giving rise to peculiar 
feelings in the right breast, would cause crump-like contractions of the right 11.rm, 
drawing it over t.ow:m.ls the breast. 

Palpitation of the heart, which is frequently observed in con
nection with curvature of the spine, depends not only upon 
change in thtJ position of the heart, but also upon simultaneous 
interference with the circulation in other ways. 

Diagnosis. 

If we can feel the impulse of the heart distinctly, the cliag
nosis of a dislocation will present no particular difficulty, and only 
at the first glance could we mistake it for an anenrism. The 
next point is to find the cause of the dislocation. This also, as a 
rule, will not be hard to discover, except when the signs are 
obscure and apparently contradictory, as, for instance, in the case 
mentioned above of diaphragmatic hernia observed by Stokes, in 
double pnenmo-thorax, and others. If the heart's impulse is not 
distinctly to be felt, then the case is quite different. Here we 
must try if changing the patient's position to right or left may 
not make it perceptible. Occasionally we may find it by putting 
the patient in a stooping position; let him stand and bend for
ward, resting his hands on the edge of a bed or a chair. If these 
means do not accomplish the purpose, then we must fall back 
upon the fact that we cannot find it at its no1111al place, and to 
that add the results of percussion and auscultation. 

In regard to percussion, the place and shape of the dulness 
over the heart are diJforent from that which we find under the 
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head of hyper trophy, aml its boundaries can only be made out 
when the hear t is sunounded by air-containing organs. There 
occur occasionally very peculiar combinations; for instance, in 
a case of double pnelllno-thorax I could make out absolutely no 

\heart clulness anywhere. In the case of the young girl mentioned 
above, with dislocation towards the left, over the normal heart 
region, from the left sternal border over to the mammillary line, 
the percussion note is perfectly clear, and it is only at the lat
ter line that there begins an irregular clulness, which extends 
over to the ax illary line. R esting upon the evidence of auscul
tation, we must believe that the apex lies where we hear the 
heart sounds with greatest di stinctness, and starting from here 
as one encl of the long axis, we locate the base by the accentua
tion of the seconcl sound in the pulmonary artery. It is clear 
enough, from what has been said above, that there are often many 
difficul ties to o,·ercome, eYen with this assistance. 

In complicated cases we shall liave to call in every aid, such 
as the history of the case, etc., to assist us in forming an accurate 
diagnosis. 

Prognosis and Treatment. 

Both these will largely depend on the underlying cause of 
the di splacement, inasmuch as the heart itself rarely sufl'ers. 
Some heart symp toms will, however, be considered further on, 
in accordance with principles to be there laid down. 



DISEASES OF THE HEART SUBSTANCE. 

llypcrtropby nnd Dilatation of the Hcnrt. 

In addition to the recognized works on diseases of the heart, consult: 
Loudon Med. Gaz. 1838.-Bizot, Recherches sur le ca::ur ct l e 8ystCmc 
chcz l'hommc. (MCmoircs de la soc. med . d'obs. de Pari~, 1838).- Yer11oi,q, 
Dimensions du creur chcz l'enfant nouvcau·ne. Paris, 1840.-Putcork, Monthly 
J ourn. Sept. Oct. Nov. 1854.-Forget, Ucrzkrankhcitcn, Ubersctzt von Wolf. 
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H istory. 

Under the name of heart disease the ancients comprehended 
all possible diseases of that organ, and very frequently it signi
fi ed hypertrophy and dilatation. In later times, also, they con
foundecl under the general name, induration of the heart, not 
only the diseases under cousideration, but inflammatory dis
orders and neoplasms. Senac is the first to make any accurate 
and clelinite reference to the condition of the walls of the heart 
ancl dilatation of its cavities; he describes, also, the bulging of 
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the thoracic wall, occasioned by enlargement of the heart. It is 
interesting to observe that H. F. Albertini (who was born at 
Bologna as early as 1672) called attention to the fact that the 
left ventricle was especially prone to hypertrophy, and the right 
to dilatation. 

'Ve first find the basis for a thorough comprehension of hy
pertrophy and dilatation mentioned by Lancisi.' He statPd the 
belief that these conditions were frequently the occasion of sud
den death, and described a series of symptoms, such as palpi
tation, difficulty in respiration, etc., which accompanied them. 
He recognized also, with wonderful clearness, that the cause of 
hypertrophy lay i11 various hindrances to the greater and lesser 
circulations. He had no knowledge, however, of the fact that 
inflammation might be the occasion of dilatation. He indicated 
the turgescence of the veins of the neck as a characteristic of hy
pertrophy of the right ventricle, although he was not able to 
distinguish hetween secondary symptoms and the primary dis
order. Corvisart retained the name, aneurism of the heart, 
which he seems to have found in Anenbrugger, and distinguished 
between active and passive aneurism. He described more 
thoroughly the mechani cal causes of the disease, and is generally 
considered as the founder of this theory. Lacnnec and Bertin 
speak of hypertrophy of the heart, and make the distinction 
between it and dilatation. Bertin also describes accurately con
centric hypertrophy. It is astonishing that Laennec does not 
go more fully into the causes of hypertrophy. The li terature of 
that period is filled with the controversies of different writers 
(Burns, Ilope, " 'i lli ams, and others) concerning the causes of 
hypertrophy. Bizot,' by means of his accurate measurements, 
first laid the foundation for rational comparisons of size and 
volume. ince the days of Rokitansky and Skoda, both con
ditions ha,·c held a more secondary position. But now again, 
quite rnccntly, through the labors of P eacock, Thurn, Myers, 
and Seitz, great stress Jias been laid upon the independent de· 
velopment of the disease. 

1 Do motu cordis et a.neurismatibus. Romm, 1728. 
t :Memoire de Ia Soc. med. d'observ. 183G. 
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Introduction. 

By hypertrophy of the heart we unclerstand an increase in 
the mass of the muscular tissue, usually associated with an in
crease in volume; by dilatation we understand an expansion 
of the cal"ities or the organ. It seems best to cmrnider the two 
conditions together, for tlwy are so frequently associated that a 
separate consideration wonld irn·olve continual repetitions. These 
particular forms of heart disease are made especially interes ting 
at the present time, from the fact that so many writers in all 
direclions are endeavoring to show that many cases, not only of 
11ypertrophy, but or dilatation as well, deserve to be considered 
primary rather than secondary disorders. 

Both conditions may affect the whole lwart, but are usually 
confined to some one portion; in accordance with this fact, we 
di stinguish between general and partial hypertrophies ancl dila
tations, where the diseased condition affects one section of the 
heart, or perhaps is limited to a single p ortion of that section, 
as, for example, hypertrophy or a single papillary muscle, dila
tation of the conus arteriosus in the right ventricle, etc. 

Undrr the head oC hypertrophy we distinguish the following: 
1. Simple hypertroplty.- Increase of the heart in volume, 

with normal cavities. 
2. Concentric ltypertropliy.- Thickening of the walls, with 

climinntion in the size of the cavities. 
3. Excentric ltypertroplty.- Increase in muscular tissue, with 

enlargement of cavities. 
Dilatation of the heart may likewise be embraced under 

three heads. 
1. Simple dilatation.-Enlargemont of the cavities, with nor

mal thickness of the walls. 
2. Active dilatation.-Enlargement of the cavities of the 

heart, with increase in thickness of the walls; but since a dila
tation of the cavities cannot be accompanied by a normal thick
ness of the walls except they are hypertrophied, the condition is 
8imilar to simple dilatation, which also is the same thing as au 
excentr ic hypertrophy. Lastly, 



IlYPERTROPlIY AND DILATATION. 191 

3. Passi1>e dilalation.-Enlargement of the cavities, with 
thinning of their walls. 

Further on we will show how, among the various forms of 
disease, only excentric hypertrophy and passive dilatation par
ticularly inte1·est us. The first is by far the most frequently 
observec1 combination of dilatation of the cavities with hyper
trophy of the walls. The existence of concentl'ic hypertrophy 
is widely denied; anc1, in truth, proof of its existence is no easy 
matter, for, in a given case of thickened walls with diminished 
cavities, the c1ist inction between a heart simply found at its 
maximum of contraction, and one where there is an actual in
crease in muscular tissue, is very difficult and requires great ex
pPrience. Nevertheless, we must maintain that there is such a 
disease, even thongh it occurs rarely, inasmuch as during life 
we can 1·ecognize changes in the pulse, which may be perfectly 
well ~xplai1H'd on the 11 ypothesis of a concentric hypertrophy. 

By spurious hypertrophy, we understanc1 increase in the in
terstitial connective tissne, of which we shall speak later. 

Etiology. 

Ilypertrophy always occurs wherever a portion of the heart 
has been call»d on to perform work beyond its normnl capacity, 
either to overcome mechanical obstacles or ill consequence of 
increased innen·ation. 

J,efi ycntriclc.-This is in general moi·e inclined to hyper
trophy than the right, for since it is originally the more power
ful, it will be easier for it to meet any obstacle with increased 
energy than for the feebler right ventricle, which will sooner 
yield to such oppo~ition, and hence dilate. In consequence of 
the innate power in the heart to regulate i ts own action, all those 
conditions which interfere in a mechanical wny with the emp
tying of the left ventricle, must leac1 to an increased activity 
on its part, provided the henrt substance is healthy. Such con· 
ditions are: 

1. A narrowing of the aortic opening. It is clear that the nar
rower the opening is, the greater will be the obstruction to the 
column of blood ; the same will be the case, 
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2. " Then the aorta is contracted in its ascend ing porti on, or 
throughout i ts whole course, or only at the isthmus, where it 
sometimes becomes totally obliterated, close to the ductus arte
riosus Botalli ; L11ese various condi tions are almost always con
genital; the first allusion to such a hypertrophy in congenital 
narrowing of the ascending aorta is made by J . F. l\Ieckel, in 
Virchow.1 

3. In this connection belongs the diminution in calibre 
throughou t the whole arterial sy stem, as it is found , according 
tc; Rokitansky, most frequently in the femal e sex, and asso
ciated with slight development of the sexual organs. 

4. The cutting-of! of whole portions or regions of the capil
lary system ought to occasion hypertrophy of the left ventricle, 
and although this is found to be the case for the capillary system 
supplied by the right ventricle, no such sta te of affairs is devel
oped in the capillary system belonging to the left heart. For 
example, after amputa tion of the thigh, when the capillary 
system is immensely reduced, there is, neve1theless, no hyper
trophy of the left ventricle. 

Under thi s head we must consider the hypertrophy which, 
as is well known , is a very common accompaniment of Bright's 
di sease. Traube has suggested the very clevi>r theory that it arises 
from the cutting-of! of a certain portion of the capillary system 
in the kidney, in consequence of which the blood-pressure in the 
arterial system must increase considerably, ancl which is further 
augmented by interference with the escape of fluid from the renal 
arteries and consequent tendency to stasis in these vessels. 
Numerous as the contributions are in support of this theory, we 
have an equal number of proofs that it is untenable. Amongst 
these we may mention : a, The observation tha t we fincl cardiac 
hypertrophy already de,·elopecl in that stage of the disease where 
as yet there is no granular atrophy (and only thi s condition will 
occasion capillary atrophy); if Dusch thinks to explain thi s by 
saying that at thi s stage of the cli sease thPre is amyloicl degener-

1 Virchow, Ucber die Chlorose1 Derlin , 1872. S. 10. In the co11 cction nt llalle, there 
is a colossal he3.rt, which in the cad~ver occupied nearly a.11 the left hnlf of the tborax1 and 
a very narrow nortn, the cross-section of which is h:i.lf as sm&l again as that of the pul· 
monnry artcry. 
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ation, in which no hypeitrophy occurs as an accompaniment, 
we woulcl reply that we freq uently fiml absence o[ hypertrophy 
where there is e\·en no arnyloicl degeneration; b, That after the 
extirpation o[ one kidney (Rosenstein') , and the remornl thereby 
o[ a whole capillary region, there followed no increase of presstu·e 
in the aortic system. Beckman,' on the other hand, produced 
l1ypertrophy or the heart by ligation of the ureter in a clog. l!'rom 
this ancl from two similar cases, communicated by Roth ,' it woulcl 
seem to follow that not merely atrophy of the capillaries, but 
other mechanical obstrnctions in the renal circulation arn capable 
of producing l1ypertrophy of the left ventricle. On the other 
hancl, c, H this were true, the occurrence of hypertrophy of the 
left ,-entrirle \\·oulcl be so frequent as to be nearly a constant con
dition, which we lincl from stati stics is by no means the case. 
Accordingly it is most probable that we must seek for the true 
cause of hypertrophy of the heart in other conditions which are 
found at the same time, such as disease of the heart substance, 
an improper quality of the blood itself, and hence clepraYed 
nutrition , etc. 

5. If I only now allude to sclerosis of great arterial tracts as a 
cauRe of hypertrophy o[ the left ventricle, it is because it has a 
double influence, ancl t\YO causes act in unison : a, The arteries, 
o,·cr a greater or lesser ex tent, are climinishecl in calibre, ancl 
hence the opposition to the 11ow of bloocl into a given region must 
increase; and, b, by the diminution of elasticity in the arteries 
an important factor in the forward mo,·ernent of the blood is 
lost, ancl accordingly must be replaced by increased acti\'ity i11 
the lteart.' 

G. ln the same way that contraction of the aorta and other 
arteries leads to an increased de,·elopment of the left ventricle, 
so the same result may follow on dilatation of these vessels like· 
wise from two causes: a, If the dilatation is considerable, the 

1 Yirchow's Archiv. Yol. LIJI. 
~ Bcitriige zur. Exper. Pntbol. Vol. IX. 1858. 
3 Wtirzburg med. Zeitschr. Vol. V, 1807. 
~ Polotebnow (Berl. klin, Wocbeuschr. No. 35, 1867) relates four cases of hypertrophy 

or lbe left (and right) ventricle, which was accompanied by sclerosis in the aorta, in the 
a.tcries of the upper, nod particularly of the lower extremities, etc. 

VOL. VI.-13 
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left ventricle must make a powerful exertion in order to force 
the cunent of blood through that which is retarded in the 
dilated portions. Krause ' describes a case where there was con
siderable diffuse dilatation of both carotids and of the abdom
inal aorta, with yery noticeable hypertrophy of the left Yen
tricle; b, as such portions of the arterial system usually have 
lost their elasticity, there is the same failure alluded to above, in 
the force which drirns the Yolume of blood forward. 

7. Insufficiency of the aortic valve is doubtless the most fre
quent cause of hypertrophy of the left ventricle. If the valves 
clo not close, then at each systole of the left ventricle it must 
expel not only the blood which has fl owed into it from the left 
auricle during the diastole, bnt also, in adtlition, that which ha; 
regurgitated from the aorta in the same time. In brief, it must 
with each systole send forward a larger quantity of blood than 
normal, and, in order to meet this demand, must suO'er hyper
trophy. 

8. Here we must consider what influence a general increase in 
the quantity of blood in the system must ham on the left ven· 
tricle. Theoretically, an increase in the quantity of blood should 
increase the labor of the left ventricle; but such a condition 
never lasts continuously for any great length of time, and fre
quent repetitions of it seem to be followed by no such conse
quences. As instances, I can only rPcall those people who are 
in the habit of drinking great quantities of water. As opposed 
to other nations, I consider the Germans great water-drinkers, 
but in Germany not only do we not find more hypertrophy than 
in oth~r countries, but on the whole much less. 

In all these cases we are speaking o( an excentric hyper
trophy, sometimes with a preponderance o( dilatation o( the 
cavities, and sometimes with preponderance of hypertrophy ol 
the muscu Jar tissue. 

9. Pathological changes in the texture of the heart, such as 
myocarditis, endo- and pericarditis, and fatty degeneration must 
frequently be the cause of this disease of the left ventricle. In 
the last form doubtless the order of succession is the re,'erse, viz. : 

1 Berl. klin. Wocbenscbrift. No. 11. 1873. 
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the hypertrophied heart at last takes on fatty degeneration. In 
myocarditis the fo rmation of indura ted tissue especially leads to 
hyper trophy of the muscular tissue in its d cini ty. If hypertro
phy of the lef t rnntri cle has followed upon adhesions of the 
heart and peri cardium, it must have arisen,on the one hand, from 
an accompanying disease of the heart tissue, and, on the other, 
from an increased difficnlty in mo1·ement caused by the adhe
sions, ancl the consequent increase in energy which is thereby 
called forth . 

Ili therto we have only considered hypertropl1y as a secondary 
disease. " ' hat can we say of idiopathic hy pertrophy 1 \\' ith 
the g reat ad vances which have been made in pa thological anat
omy, autopsies, where no cause can be found throug hout the sys
tem fo r an hypertrophy of the heart, will become more and morn 
rnre, and only such observations as have been made in quite 
recen t times will demand our consideration.' \Ye might term 
those cases idiopathic which ari se from the use of certain poisons 
- as, fo r instance, from the excessirn use of alcohol, coffPe and 
tobacco, also those cases which follow upon great n1ental excite
ment. Lancisi and Corl'isar t maintained this vi ew wi th regard to 
the latter class of cases, and traced them back to palpitation 
occa:;ioned by perturbation of mind ; their view is al so generally 
accepted, and explained by the theory tha t tlwre is increased 
irritation proceeding from the centres of innerrntion, and in tlii s 
way there ari es excessive action of the organ, with the usnal 
res tllts. \\' hether even in these cases there a re not other dis
turbances, occasioned by the above-mentioned noxiot1s infiuences 
which work with them, must remain undetermined. 

\\" e cannot reckon amongst idiopathic hypertrophies those 
which occur in pregnant "·omen (Larcher, Ducrest), or fo llowing 
upon excessive bod ily exertions, such as ascending moun tains, 
or the fatigues of a campaign (i\Iyers, l\Ioinet, Thurn, Fraent
zel), or after repeated a ttacks of epilepsy , for in all these the 

1 Bruzelins nnd Blix, Hygeia, 1870.--A young man of eighteen years had su ffered 
since bis niuth year from nttncks of palpitation which came on sudden ly, and lnsted tm 
or twelve days, and in one of these he died. On examination, no caui:e could be found 
for the hypertrophy of the heart. (It had not suffered fatty degeneration.) 
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ultimate cause of the hypertrophy must be sought in disturb
ances of the circulation. 

First, as regards the views of Larcher, who claimed that in 
the pregnant woman the arterial tract throughout the body had 
become elongated to supply the frntus, and accordingly increased 
power was required, these views received no support from his 
measurements, the results of which showed that they Iell within 
the normal limit. The others may be explained on the supposi
tion, that in consequence of violent bodily exertions there arise 
frequent stases and congestions in the vessels, which are com
pressed by excessive contraction of the muscles; and when the 
heart is able to meet the new demands, there follows hypertrophy; 
and where it fails, dilatation (of this latter, more hereafter) . 

Now if we accept all the contributions on this subject as 
founded in truth, we shall yet be forced to the conclnsion that 
there was a condition of the heart substance peculiar to the 
individual, which existed prior to the operation of the above 
causes, for, otherwise, how very frequent the observation of such 
disorders would be; and indeed some of the authors above men
tioned are astonished that snch conditions have not been ob
served by them more frequently or in all campaigns. Although 
Traube has proved that in extensive muscular contraction there 
is increased pressure in the arterial system, yet in the periods of 
rest which intervene there must be an enti..re compensation, so 
that no evil results follow. 

No satisfactory explanation has yet been offered of the. cause 
of hypertrophy in that complex set of symptoms which has been 
styled Basedow's disease. 

Right Ventricle. -After the thorough consideration of this 
subject in connection with the left ventricle, we need now only 
to occupy ourselves particularly with an explanation of the 
causes of hypertrophy in the right ventricle. These are : 

1. Stcnosis at the origin of the pulmonary artery. 
2. Narrowing of the calibre of the pulmonary artery by pres

sme from without, as by aneurisms of the aorta,' tumors, etc. 

1 I h::we before me o. prcpn.rn.tion which shows au excessively hypertrophied right 
ventricle taken from a J)D.tient fifty-sU. years of age, in whow I dingnosticated, during 
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3. The cutting-off of capillary regions in the Jung clc,·elops it 
in the mo>t striking manner. Ilere not only does the hyper 
trophy de,·elop ,·p1-y grathia.lly, but it reaches its 11ighest de,·elop· 
ment in these cases. In this class belong compression of tht' 
capillaries of the lung by pleuritic exudat ion (pneumo-thomx, 
as a rule, does not last long enough as such to cause it) ; 
tumors of any kind; curvatures of the spine; rarefaction of 
the Jung, and capillary compression in ,·esicular e111physen1n; 
obliterntion o[ these cnpi llaries by permanent infillrntion, and by 
indnration with or without bronchiectasis. 

4. Clots in exten$ive portions of the pulmonary artery. 
5. 01·er-distention of the system of the pulmonary artery, 

occasioned by incomplete evacuation of the pulmonary cap ii · 
laries into the pulmonary nins, always leads to hypertrophy of 
the ri l!ht ventritle, in consequence of the increased opposition to 
ench new $( ream of blood thrown forwnrd by that ,-ent ricle; these 
orer-distentions are most intense in those cases where there is 
disease at the left auricLllo-,·entricular opening. 

G. The hypertrophy which accompanies insuffi ciency of the 
semi-lunar ,-a.h es of the pulmonary artery may be explained in 
the same mnnner as was the hypertrophy of the left ,·entricle, 
depending on a s imilar lesion in the aorta. 

7. Atherornatous changes in the pulmonary artery will cause 
hypertrophy of the right ventricle, in the same two wnys in 
which, as we explained aboYe, it occasioned left hypntrophy 
where the same process was going on in the aorta (p. 103), and 
upon which Klob' has la.id great stress. 

8. As the same author lias personally informrd me, c1 ilatation 
of the pulmonary arterial system, though it rarely ocrms, will 
occasion hypertrophy of the right ventricle. Klob found, at an 
autopsy which he had recently made upon the body of a mnn 
forty years of age, a very considerable hypertrophy of this 

life, n.n insufficiency anci stcnosis of the pulmonary artery, and the autop8y showed the 
existence of these lesions, but depending upon n large aneurism of the nsccndiug a.orta. 
(the size o( the two fists) which crowded and thoroughly compressed the pulmonary 

artery. 
1 Wocbenblntt d. Gcs. der Acrzte, 1865. 
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ventricle, occasioned by a notable dilatation, which was generally 
distl'ibuted through the system of the pulmonary artery. 

Hypertrophy of the auricles is much more ral'e than dila
t:ition or the same cavities, and is usu:tlly combined with the 
L1 tter in such a manner that the dilatation is in excess, i. e., it is 
an excentric hypertrophy. This occurs in all those cases where 
tl1e same pathological condition exists in an ac1vanced stage in 
the ventricle of the same side, and it also occurs independently 
in stenosis of the right and left auriculo-ventricular openings 
respectively. 

IIypertroplty of tlte whole heart :s found where there is a 
combination of several of the causes which served to develop 
hypertrophy in single portions of the organ. These are espe
cially: 

1. Simultaneous disease at several of the openings. 
2. Complications of valvular disease, with other distmbances 

in the circulation, such as aneurisms, or extensive sclerosis of 
the arteries, or with diseases of the lung, and the like. 

3. Communication between the two ventricles. 
4. General disease of the heart substance; e. g., following 

perican1itis or myocarditis and fatty degeneration ; in this class 
we may reckon chronic Bright's disease. 

Here we may best take up the question how it happens that, 
with an insuffici ency of the mitral valves and subsequent hyper
trophy of the right heart, there occasionally follows an hyper· 
trophy of the left heart as well, when this latter would seem to 
tinc1 no oppoaition to a complete emptying of its cavity by sys· 
tole, and accordingly would have no cause to become hypertro
phied. Fricdreich explains it by saying that here, as in other 
important diseases, such as mitral stenosis, emphysema of the 
lungs, etc., there follow disturbances in the capillary circulation 
throughout the whole body, occasioned by dropsy, a11c1 these must 
be m~t by compensatory hypertrophy of the left Yentricle. This 
explanation might hold when dropsy is present, but this is by 
no mea ns always the case. The other mechanical theories are 
untenable, and especially that which claims that the current of 
blood must come with increased force from the amicle into the 
rentl'icle, which accordingly will dilate, and subsequently must, 
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in compensation, become hypertrophied. There remains to us, 
then, only the following d ew, viz., that from the harmony of 
action in the two 1·entricles, and the unbroken continui ty of the 
muscular fibres from one-half of the heart over on to the other, 
an a[ er tion of the muscular tissue of one side must have com-
municated itself to the other. 

Hypertrophy of the heart is by no means a rare afl'ection , for 
its presence at autopsies varies in frequency from 12 per cent., 
according to Willigk,' to 18.4 per cent. , according to van der 
Byl. ' As regards the sex, the statistics are so variable that we 
cannot make any approximate ratio between the two. There 
seems, however, to be no special preponderance of either sex. 
This, of itself, is o( importance in considering the etiology of the 
disease; for, ii ltypertropl1y were so frequently occasioned by 
excessive physical exertions, then, without doubt, the prepon
derance would be immensely on the side o( the male sex. In 
childhood the di sease is very rare, and, when found , is usually 
congenital. It occurs especially in middle life and advanced 
age, and in the latter is without doubt a natural sequence of 
diseased arteries. 

Dilatation of the Heart. 

This is always a secondary disease, either occasioned: 
1. By increased pressure within a cavity whose walls have not 

increased in thi ckness ; or by 
2. Disease of the heart substance. 
At the close of this section we will speak of the possible 

occmrence of thi s disease idiopathically. 
" 'e can best clear up the first point by citing two examples 

of the disease, after considering the special e!Iects of the causes 
of exrentric hypertrophy. In the left ventricle, dilata tion is most 
beau tifully developed in cases of insufficiency of the aortic valve. 
In consequence of the cavity bPing filled from two sides at once 
at each diastole (viz., by entrance of blood from the le(t auri cle, 
plus {hat which regurg itates from the aorta), the walls of the 

1 Prag . Vierteljahrscbrift. Vol. XLIV. 
' Tran.sa.ctiona of the Pathological Society of London, Vol. lX., 1861. 
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ventricle rn ust submit to an increase in pressure for which they 
are not adaptecl and to "·hich they "·ill gradually yield. Soon, 
howe,·er, by Yirtue of the compensatory power, innate in the 
heart, the condition changes into one of excentric hypertrophy, 
and now it generally depends on the nature and quality of the 
heart tbsue which shall prernil, liypertrophy or dilatation. 
" 'hen the capillary circulation of the lung is over-distended, 
the right ventricle cannot discharge its conteuts with the usual 
facility into the pulmonary artery, nncl this stasis, together 
with the pressure of the blood which normally enters the cham
ber from the right nmicle at the same time, will develop dilata
tion, nncl just so much sooner on thi8 side than on the other as 
its muscular tissue is feebler ancl more ready to yield to in
creased pressure. Here, also, as we liave described abo1·e, the 
condition soon changes into one of excentric hypertrophy. 

From what precedes, it is clear that the auricle on the same 
side as the rnntricle affected, and which i subjected to the 
same iniluences, will undergo extreme dilatation. Enormous 
dilatations of the left auricle are found in cases where there is 
stenosis of the left auricnlo-ventricular orifice. I hnve before 
me a similar dilatation of the right nuricle, but even here asso
ciatecl with partial increase in its muscular substance, in a case 
of extreme stenosis at the orifice of the pulmonary artery with 
insufficiency of its valves. 

If the heart has lost its nomml contractile power, through 
di sease of its muscular tissue, then it "·ill yield to the normal 
blood pressure, ancl the greater the ach-ance the disease has 
made the greater "~II be the dilatation. First amongst the 
causes of this tissue change is myocarclitis, whether idiopathic or 
following upon pcricarditis; second is fatty degeneration of the 
heart substance. After certain febrile affections, especially 
pyromia, severe puerperal diseases, typhus, variola, scarlet 
fever, etc., the action of certain poisons, particularly of phos
phorus (llfunck and Leyden),' there ensues, on account of the 
ll!'eaking down of the muscular fibres of the heart into n molecu
lar cletritus, ancl the subsequent relaxation of the muscular 

1 Berl. klin. Wochenscbrift1 lBGJ, Nos. 4!:> and 50. 
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th;sue, an acute clilatation of the heart. Doubtless the changes 
which occnr in chlorosis may be explained in this manner. or 
late years it has been held, and esperially by Stark,' tlrnt in 
•eYere ca"e or this disease we can make out an enlargement of 
the heart, wbich again gradually disappears with the retum of 
health. Here also we must take up the question of an idio
pathic cliltttation or the heart without any special disease of its 
muscular tissue. Yarious authors, Forget, Peacock, :Maclean, 
Thurn, Thompson, Seitz, Black, Treadwell, Fraenckel, have 
made the asS<'ttion that in the over-exertion incident to the 
fatigue's of a campaign, and similar laborious occupations, the 
heart suffers and undergoes a dilatation of its caYities which 
may be followed by expansion of its orifices and subsequent in
sufficiency or the Yalves. The subject is most exhaustiYely 
treated in a very carefully-written work by Seitz; yet eYen this 
does not by any means conYert me to a belief in idiopathic dila
tation. It would not he strange if it should sometimes happen 
that the heart was not in a condition to meet great additional 
demand upon its strength, and it should gradually sttccumb to 
the task, and sufTer dilatation and all the subsequent ills; but 
ii this coL11cl take place without any disease of the heart sub
stance, how frequent an occurrence it would he, for do not the 
mass of mankind live by severe physical exertion ? \\'e can 
only believe, then, that certain hearts, i.e., abnormal ones, are 
11ot able to endnr<' severe exertion. \Vherei n the disease lies, 
wht:>ther in some tissue clrnnge which we cannot recognize, or, 
,,-hat is quite prohable, in disturbances in the innen·ation, 'rn 
cannot at presPnt determine. From the distinguished names 
citecl as authorities by Seitz, we cannot doubt that the autopsies 
were condnctecl with the greatest care. But we must not forget 
that appeamnces quite similar to those quoted here are very 
fr<'qtwntly found in autopsies on drinkers. Now, porters and 
rnen or similar ocrnpations, concerning whom be treats, are very 
freq twntly hard drinkers. 

The same statement holc1s true for the view presented by 
Peacock, according to whom, the laborers in the Cornwall 

I Arch. f. Ileilk. Vol. I. 1 Hl60. 
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mines, from their constantly-repeated ascent of ladders, the 
disturbances thus occasioned in the circula tion, and the demands 
for over -exertion of the heart, suffer from dilatation of it s 
cavities, and even subsequent mitral insufficiency. But natm e 
has so ordained, tha t when a healthy muscle is called on for 
extra exertion, i t shall develop hypertrophy, and not atropl1y, 
and, accordingly, a hollow muscle will not dil a te. The hypertro
phy of the right ventricle shows in the most beautiful way how 
the heart is ready to meet an increased demancl upon it. If the 
views of Seitz and P eacock were coi-rect, how very frequently 
must dilatation of the right heart occur. Fraentzel confesses 
that hi s observations were made only in the campaig n of 1870-
1871, and that he had made. no similar ones in p revious cam 
paigns, and even here his entire number was only nineteen cases ; 
finally, he all ows that there must l1ave been a certain defi ciency 
in the resistance of the heart ti ssues to make the existence of 
dilatation with the hyper trophy possible. 

Pathology. 

P athological A natomy. 

It requires consicl erable skill and experience to recognize slight 
cases, either of hypertrophy or dilata tion, and not to fall into 
the error, on the one hand, of mistaking a s tmngly-contractecl 
heart for one that is hypertrophied, or, on t he other, a hearl 
relaxed and temporarily distended with bloocl fo r one which 
dilated. It seems desirable to g ive the normal measuremen 
ancl weight of the heart, in order to have a starting- point for tl 
comparison of normal with diseased conditions of the org
According to Bizot, they are as follows : 

MJ. LKS.M2TRES. FElfJ.LRS. 

Length of the heart . . . 0.097 0.092 
Breadth 11 , 0.107 0.099 
Thickness 11 

• • • • 0.038 0.031 
Length of the left ventricle . .............. . . 0.006 0.072 
Breadth " 11 

• ••••••••• 0.11 9 0.104 
Length of the right ventricle. . . .. 0.084 0.075 
Breadth " " .. . . 0.188 0.172 
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Tlticknes1 of the Walla of tlte lift l""entricle-

At the bnsc.. . ... 0.010 
At the micldlc.. . ..... 0.011 
Near the apex.. . ...... 0.008 

Thickness of the &ptum Ventriculorum-
At the middle . . . ........ . .. 0.011 

Thickness of the Walls of the Right Ventricle-
B-. . O~ 
At the middle . . ..... 0.003 
Ncnrtheapcx ...... 0.002 

Breadth of the Auriculo· Ventricular Orifices-
. ... 0.100 Left ventricle ... 

Right vcntl'iclc .. .............. 0.122 

Breadth of the Origilt of tli.e .Aorta (above the valcea) .. . 0 069 

Breadth of the Origfo of the Pulmonary Artery . ....... 0.071 
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0.009 

0.010 
0.007 

0.009 

0.003 

0.002 

0.002 

0091 

0.106 

0.063 

0.066 

In children under eight yc:irs or ngc the left Ycntriclc is relatively larger than in 
adult life (Gerhardt); thi:s cliffcrcnrc seems to depend upon a contm<'lion of the 
aorta still remainiug, which was origrnally formed at the point of emptying of the 
ductus Botalli. According to Bizot, the whole heart of children unckreight years is 
relatively large. Iu new born chtldrcn the walls of the right ventricle arc us thick 
us those of the left; the true relation bctwccu the two is established later. Accord
ing to Bizot, all the dimensions of the heart increase up to the most advanced age, 
but most actively Lefore the twenty-ninth ycnr. The weight of the 11 oa rt, accord ing 
o Eugcl, 1 for both ventricles without the auricles, is 220. G grammes, according to 

'Jlcndiuning, ~ fur the whole heart, 300 gr. in males and 270 gr. in females. 

·w e have alrnady said that the hypertrophy might affect the 
·hole heart, or only one of its division;, or even only an inte
al portion of that (e. g., only the papillary muscles, the conus 
•teriosus, the septum, etc.). YVe also mentionec1 the classifi
·ion, both or hypertrophies and dilatations, ancl laid stress 

the statement that concentric hypertrophy was of rare 
nrrence, simple hypertrophy not common, and the most fre
' llt was the excentric form, someti mes in the Yentricles and 
icles as well. \Yhen :i,11 portions of the heart are affected at 
same time, it often reaches an enormous size (cor tanrinnrn). 

1 Concerning some Patbologico-Anatomical Changes in the Heart. Wien. med. Wo
?nscbr. '!.8G3-G4-. 

t Med. Chir. Trn.nsactions. II. Series III. 1838. 
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The thickness of thP wall of the left >en tl'icle may increase to 
4 cm., that of the right to 2 cm., that of the left amicle to 0.7 
cm ., and that of the right Lo 0.5 cm . (Rokitansky). The greate:;t 
weight, according to Rokitansky, "·as 1120, and according to 
Hope 1250 grammes. " 'hen the left ventricle is hypertrophied, 
the shape of the heart is altered by its becoming elongated. If, 
at the same time, there is a dilatation of its cavity, then the sep· 
turn will be pushed over and will invade the right ventricular 
cavity. In hypertrophy of thP right ventricle, the heart becomes 
broac1er and its apex is rounded off. This variation in the 
character of the change in shape, according as one or the other 
ventricle is alfocted, may be rpadily explained on the recoil
theory to which Scheiber 1 has already cal led attention. The en
larged heart is wont to assume a more horizontal position, and 
when the left hypertrophy preponderates, it extends towards the 
left and downwards; the diaphragm, upon which it rests to a 
greater extent than normal, may likewise be pressed downwards. 

The texture of the organ is strikingly hard ; the tissue creaks 
and gapes open on section, and this is particularly striking in the 
l'ight ventricle. The color in simple hypertrophy is dark red
dish- brown. Later on in the disease, when fatty degeneration has 
occurred in some portions, we find the heart substance sprinkled 
over with clearer, yellowish spots. 

Dilatation, with thinning of the walls, occurs most fre
quently in the auricles, when the distention, especial ly of the 
right, may be enormous, and terminates in complete disappear
ance of the muscular ti ssue, the endo- and pericarclinm corning 
into contact. If the borders of the orifices are not othernise 
diseased, they are oftener enlarged at the same time, and the 
vahes as well as the trabeculre are thinnec1; the tissue is pale, 
flabby, and easily torn, and on section the walls immediately 
collapse. 

The general view is, that the increase in mass of the muscular 
tissue is produced by an increased thickness of the primitive 
bundles, although it has not often been reduced to fignres. 
Hepp,' who puts the normal thickness of the primitive fibres at 

1 Virchow's Archiv. Vol. XXIV. 2Dissertation.Ziirich 1 1853. 
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0.007 mm., found them to measure 0.03 mm. in an hypertrophied 
left ,·entricle. 

Friedreich found 0.023 mm. to be the mean of ten measure
ments of the hypertropl1iell left ventricle in a drinker. Accord
ing to Rindfleisch, the it1crease in rnlume takes place by splitting 
of the muscle cells. Ile fol'll1ed his opinion on his Jinding some of 
these cells, containing, in ,tt'ad of one, two and even more nuclei, 
which, according to \\' eissmann, 1 indicates that splitting of the 
fibres in the long axis will follow. Zielonko,' who carried out 
some studies concern ing the nature of hypertrophy, found, in 
his experiments 011 frogs, on which he had partially ligated the 
aorta, causing a certain contraction or its calibre, that there 
followed ai1 actual increasP in mass or the muscles, which was 
not occasioned hy enlargenwnt or all tlte cells, but more particn
Jal'ly by increased growth and multiplication of free nuclei, 
whiC'h migl1t se1Te as material for new cell formation; this 
a1<1·ees with the statement of Zehetmayer on the same point, 
who found nnmcrous cell nucl<·i. In hypertrophy or the heart 
in man, no trne indication or it could be dmwn from the size of 
the muscular cells (i. e., their dimensions bore no fixed relation 
to it), bt1t, on the other hand, in atrophy or the heart the 
decrease in its volume was accompanied by a concsponding 
decrease in the diameter or the cells. It is an interesting fact, 
according to R. Lee,' confirmecl also by Cloetta,' that in liyper
trophy of the heart there takes place also a thickening of the 
ne1Tcs ; it is not certain, however, whether this arises from 
increase in thcit· ]ll'imith·e fibres, or from a greater develop
ment of the connective tissue forming their sheath. 

Symptoms. 

Since hyperh·opliy ancl dilatation are usually secondary and 
not primary diseases, in the statement of symptoms, we must 

1 Reichnrdt'a Archiv. 1861. 
9 Virchow1s Arch. Vol. LXII. First Part. 1874. 
3 Memoir on the Ganglia and Serves of the Heart. London, 1851. 
"Virch. Archiv. Vol. V. 
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carefull y di ting ui sh between those which belong to the disease 
in question and those which may be referred to the original 
disease. As regards inspection, we frequently fincl it stated 
(Gerhardt, Friedreich, Bamberger- Niemeyer ancl Dusch, par
ticularly in young snbjec ts) that both general hypertrophy and 
tha t of the left ventricle cause an increased bulg ing over the 
heart, as if it were occasioned by the increased pulsation of the 
heart against the thoracic wall. I must decided ly object to this 
view ; I have seen no case of either of these diseases alone where 
such a bulging had ensued. As Skoda has already sta ted, this 
occurs only where these di sPases are complicatecl with pericar. 
c1iti s, in which, as in p lenritis, there is a softened, spongy con. 
dition of the tex tm es forming the chest-wall ; and on this 
account, and particularly, al so, from the increased traction of 
the inspira tory muscles, we have an abnormal bulg ing orer 
the heart. 

The character of the impul se is one of the most striking 
symptoms of hypertrophy, especiall y in that of the whole heart 
and in that of the left ventricle. Very of ten we find it pushed 
downwards and further over to the left than normal, in the sixth, 
seventh , or even c>ighth intercostal space. Not unfrequently we 
may observe the whole change in position of the heart at each 
systole ; wl1il e at the time of the greatest bu lging we may 
observe retraction of the intercostal space ly ing over the apex of 
the heart, and also a t the scrobiculum cordi s. Displacement of 
the apex further to the lef t only indicates, as a rule, hypertrophy 
of the r ight ventricle, while dislocation to the lef t and down
wards at the same time indietites usually hypertrophy of the left 
wntricle. The chamcter of the heart's imp ul se is very varied; 
the so-called heaving impulse is characteristic only of a left ven· 
tl'icular hypertrophy, in which very of ten, not only over the apex 
but al so a.hove it, the hand laid upon the chest will be raised 
with considl'rable fo rce a t each impulse. 'fhis phenomenon will 
be most d istinctly observed by placing a stethoscope against 
1he wall over the apex, ancl seeing how it will be thrown for· 
wards. Freq ucntly the whole left side of the chest will be pushed 
over to the left with each systole, so that there ensues an actual 
heaving of the chest-wall. In other cases the impulse is simply 
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increased, and communicates a jarring blow to the heacl resting 
upon the cl1est-wall. Only in conccnt.ric hypertrophy, or at tiines 
of profound rest, or in diseases of the heart substance, does the 
impulse bPcome weak. 

In hypertrophy of the right ventricle the jarring impulse is 
most eddent between the apex and the lower portion of the 
sternum, and just here is strikingly ilistinct. This may be per
fectly well explained, as I have suggested above, on the recoil 
tlwory, for if the right ventricle has become llypertrophieil, it is 
just hem that the rebound must take place, while in hyper
tropl1y of the left ventricle the recall from the aorta is directed 
towards tl1e apex. 

In percussion of the heart, I hold firmly to the point, that we 
must ascertain accmately the place where the sound is abso
lutely dull, i. e., the extent over which the heart is immediately 
in contact with the chest-wall. In a normal condition of the 
parts tlli ·space is quite small, and has usually a triangular form. 
"'hen you ham found the apex beat (usually in the fifth inter
costal space) inside tile left nipple, and percuss from this point, 
passing somewhat obliquely upwards and from left to right, 
following the line of the insertions of the diaphragm, you will 
find that the dulness begins either directly over the apex or a 
little further toward tile median line (since the apex is very 
frequently covered by the edge of the lung), and extends over to 
the middle of the sternum. Now, if you make pPrcussion 
from the clavicle downwards in the parastemal line, the 
dulness corresponding to the base of the heart begins at 
the lower border of the third or upper border of the fourth 
rib; if, from this point, we draw a line to the apex, or, 
better, to the point jL1st inside where the dulness began, we 
then shall have found the second side of the triangle, reaching 
usually to the middle of the sternum, and indicating the left 
border of the heart; the third side is found by connecting the 
termini o[ these two lines in the median line of the body. 
Occasiona 11.r we find on careful percussion that that side of the 
triangle, indicating the l~ft border of the heart, is not a straight 
line, bL1t is either somewhat curved with its convexity towards 
the left, or is a more or less broken line with a shorter portion 
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running nearly straight from right to left, and a larger extending 
obliquely downwards. The whole forms no longer a triangular, 
but rather a more trapezoidal figure. 

"'hen there is enlargement of the heart, we must remember 
that as the borders of the lung are pressecl back by it, unless 
pathological changes prevent, it will lie in direct contact with 
the chest-wall over a greater extent than normal. But since it is 
clear that the lung, which does not cover the heart to an equal 
extent in all men, is also not always retractecl witl1 equal force, 
we can see that the shape of the heart dulness will not always 
be the same in equal enlargements o( the heart in different 
individuals. \Ve can also say that an increase in the dulness 
over the heart is found to be an indication of enlargement, and 
only when there is very considerable increase in volume o( one 
or the other ventricle can this fact be recognized by percussion. 
It follows then that in hypertrophy of the left ventricle the dul
ness is extended in the direction of the long axis. To recognize 
the enlargement of the right ventricle by the known pathological 
increase in breadth of the heart, is not an easy matter. If the 
heart lay nearly vertically, as it is represented in many books, 
then its breadth would be indicated by that line which we /ind, 
percussing from right to left at the level of the hase, as given 
above. But since the heart lies more horizontally, this line <locs 
not correspond to its breadth, but is a secant of its long axis; 
the actual brPaclth is represented by a line extending from the 
point near the base in the le(t parasternal line whcrn clulness 
begins, obliquely across the sternum to the point to which we 
/incl tbat dulness reaches in percussing towards the right from 
the apex across the sternum. 

'Ve occasionally /incl dulness beginning in the sixth or seventh 
intercostal space, from 2 to 5 cm. outside the nipple line, an<l 
reaching from 2 to 4 ancl even more cm. beyond the right eclge 
of the sternum; ancl at the base we sometimes encounter clulness 
at the level o( the lower border of the thirc1 or upper border of 
the fourth rib, beginning at the right eclge of the sternum, or 
even further to the right, ancl reaching a distance of from 5 to 
8 cm. towards the left. I have pictured rather a large extent of 
dt1lness, as is not nnfrequently found in enlargement of the 
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whole heart, am1 as I have this very day obserrnd it iii the 
person of a patient in my serl'ice, in whom, besides this, I could 
only make out the existence of mitral insufficiency . 

.Auscullation.-Theoretically, we shouk1 expect to find that 
l>oth sounds of the heart woulcl be intensified, because the in
creased energy of the heart's action will cause more intense 
vibration in the media which convey the sound. Clinically, 
however, as rcgarc1s intensity of the sounds, we certainly find no 
fixecl relation to the hypertrophy. It is true that in hyper
trophy of the right ventricle, the second sound in the pulmonary 
:ll'lPJ')' is almost always intensified, and in that of the left 
Yentricle there is frequently accentuation of the second sou ncl 
in the aorta. This depends on the increased elasticity which is 
called forth in the wall of the vessel under considern.tion, for 
as the current of blood is drirnn with gren.ter force into the 
artery, which is thereby more l'iolently distended, it will enc1ea1•or 
(with all the greater intensity) to restore the equ ilibrium, n.ncl 
hence the blood in recoil will strike with gren.ter force upon 
the upper surface of the closing semi-lunn.r valve. But now 
we must remember that even in normal conditions the heart 
sounds are so varin.ble in intensity, that if we bn.ve not been 
familiar with them before in a given individual , we cannot come 
to any accurn.tc conclusions as to a possible change in so11nd. 
The second sound in the aorta is very often not intensified, 
for the reason that its coats have partially lost their elasticity, 
which need not astonish us, when we consider that this form of 
carc1iac disease is frequently associated with athcroma, aneu-
1·isms, etc. Baur, in his eighteen cases of idiopathic hyper
trophy, in which he noticed thn.t the sounds were increased 
and hparcl over a greater space, has stated that ho heard them 
with nnusnal distinctness owr the posterior surface of the thorax. 
I consider this n, purely accidental occurrence, for the same thing 
is notirl'c1 with many normal hearts. 

Occasionn.lly we finc1 on auscultation over the apex, pn.r
ticularly with the unaided em·, a peculiar clink with the first 
sonnd, callPd hy Lai'mwc "cliquetis metn.lliqnc." Bouilln.uc1, 
who cl0srribt'd it unllPr the narne "tintPment m&talliqne," was 
fully persnnc1<'c1 that it was only occasionec1 by a peculiar jn.r-

YOL. Vl.-14 
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ring of the chest-wall, which was set in vibration by the 
impulse. Many points serve to establish the accuracy of this 
view: for example, we observe the sound when the heart's 
action is increased in a given individual; but in the same person 
when the action is quiet and feeble, we do not hear it at all. 
And also the clink is more often observed in people who have 
thin ribs-hence better adapted to vibration-than in those with 
thick ribs and narrow intercostal spaces. 

'l'he remaining symptoms of a pure hypertrophy are derived 
from a consideration of the infinence which it must have upon 
the circulation. In all cases of simple, and especially of excentric 
hypertrophy, the effect will be to quicken the circulation. 'l'he 
hypertrophied left ventricle drives the bloocl, and where there is 
dilatation at the same time, a greater quantity of blood, with 
increased force into the arterial circulation, which soon becomes 
distended with blooil; nevertheless the shorter circulation will 
not be wanting in blood, for the increased vis a tergo drives it 
more energetically through the capillaries into the veins, and it 
must easily escape from the pulmonary veins into the left heart, 
so that the result of all will be an acceleration of the whole cir-
culation. 

An hypertrophied right ventricle will soon occasion over
clistention in the system of the pulmonary artery, while the left 
ventricle will impel a less quantity of blood; but for this very 
reason the blood will soon fiow all the more easily from the pnl· 
monary veins into the left ventricle, and accordingly a more rapid 
circulation will be the result. Finally, if both ventricles are 
hypertrophied, there will first be an accumulation of blood in the 
arterial system, and a corresponding diminution of the contents 
of the veins. But from this reason, since the blood fiows with 
increasPd vis a tergo more easily into the capillaries, and also 
easily escapes from them, there will result an acceleration in the 
circulation. 

'l'he pulse sometimes acquires such a peculiarity that it 
becomes characteristic of the disease. In excentric hypertrophy 
the powerful left ventricle clrives a relatively large stream of 
blood into the arterial circulation. So the distention of the 
artery is suclden and very considerable, and since the increased 
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impulse of the heart is conducted far from its source, it is per
ceptible also in the small arteries. In consequence o( the powPr· 
ful jarring of the arterial wall, listening ornr i t we may frequpntly 
hear a humming sound, or, iC the vibrations are repeated with 
su!ficient exactitude, we may hear a note, this particularly o,·pr 
the brachia! and femoral arteries. 

Just here we may speak of concentric hypertrophy. Does 
such a disease actually exist? or is it only observed at autopsiPs? 
and is it, then, simply a strongly-contracted heart and no hy · 
pertrophy? 

~koda, Bamberger, Rokitansky, and others believe there is 
such a disease, and in fact the proof of it, mre as it is, may be 
drawn from clinical observation. 'Ve find in a patient a small, 
slowly-filling pulse, which we cannot ascribe to stenosis of the 
aorta, for the other symptoms are wanting. At the autopsy, 
the cause or this symptom becomes clear. " Te find the left 
ventricle concentrically hypertrophied, and o(ten ,·ery con><ider
ably so ; the cavity o( the heart being so small, only a small 
quantity of bloocl can be forced into the arteries. " Thy does 
this take place with diminished force 1 It woultl appear, apart 
from disease o( the muscular tissue, that the muscle is so thiek
enecl that contraction is inter(ered with. 

Since the plwnomena of hypertrophy of the left ventricl e and 
of the whole h<'art are nearly the same (or Yary only in clegree), 
" ·e will speak o[ them under one heacl. They are the srmptorn s 
of increasecl \'ital activity and greater lateral prc,snr<' in the 
arterial vessels. Often enough we see such patients, who lwxe 
the appearance of perfect health, ancl in fart are perfectly W<·ll. 
Orrasionally we notice in them a more brilliant coloring o[ the 
cheeks and stronger pulsations in the carotids. OCten, howvw 1-, 
they are annoyecl b~T determination o( bloocl to thP head, lu·acl
ache, dizziness, roaring in the ears, specks before the l))'l-':O:, aml 
palpitation; this last may be the most prominent o[ all the 
symptoms. From peculiarities in the innervation of the lu·art, 
there is o(ten a lack of correspondence between the freling or the 
patient and the objective intensity of the heart's impulse. " Te 
notice, for instance, in a patient a very vigorous impulse, ancl 
yl't fincl , on queti tioning him, that he is not at all di sturbecl by it. 
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In other cases, the visible movement in the vicinity of the heart 
is very inconsiderable, a ncl yet the patient complains of palpita
tion. Another time palpitation comes on only aftt'r excitement, 
or great physical exertion, or the use of spirituous liquors, ancl 
occasionally in a very troublesome manner, especially on lyini; 
clown at night, when not only palpitation but strong pttlsation in 
the carotids may torment the patient considerably. 

\Vhere there is great hypertrophy, the patients complain of a 
feeling of fulness, weight ancl pressure in the region of the heart, 
but of no actual pain. Shortness of breath is usually first 
observed after attacks of palpitation. 

Since hypertrophy of the right ventricle harclly ever occurs 
as an idiopathic disease, we are not able to separate its charac
teristic symptoms from those which clepencl upon its cause, viz., 
stasi · in the system of the pulmonary artery, etc. 

JJilatalion of the left ventricle, as we have already men
tioned, is much more rare than that of the right. 'l'he impulse 
of the heart is, as a rule, weak er than normal, sometimes of 
normal intensity, ancl occasionally even, surpassing that, is 
agitated ancl 0xcitecl: it is broader, ancl, corresponding to the 
enlargement of the heart, may be felt lower clown and to the 
left. It would appear that the insufficiency of the heart's con
tractions is the cause of the irregularity aml u1rnsual rapidity of 
their snccession. P ercussion gives us clulness of that peculiar 
shape "·hich we ha1•e clescribecl above. On auscultation we hear 
the sounds either with their normal intensity or considerably 
duller, a change which we can easily explain. \Yhen the clilatecl 
hPart is no longer able to contract folly, a portion of the bloo(l 
rpmains in its cavity, and the arteries are lacking in bloocl, while 
the Yonous system is 01·erfillec1. If the dilatation becomes still 
greater, there follows a stasis of bloocl in the capillaries as well, 
since they rannot discharge their contents into the alreacly over
loaclecl veins ; following this, the left ventricle is not fully 
emptied, ancl slowing of the circulation is the Tesnlt. Accorcl
ingly, snrh patients are, as a rnle, either paler than usual or else 
(•asily become cyanosecl or even dropsical, ancl then, from the 
efforts which the 11 eart makes to meet the new cl<'mancls upon 
it, they suffer from palpitation. JJyspncea is causecl by the 
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irregularity in the circulation, as also by the di stention o[ the 
capillaries of the lung and the pulmonary veins, and the cough 
depends upon the same cause. The attack s o[ fa inting which 
sometimes ocCLU" arc caused by anremia of the brain. 

Dilatation oi the r ight ventricle in its aclvancecl stagPs is 
usually associated wi th dilatation of the r ight crnricfr. Not 
nearly so often as is generally supposed, however, does the 
extension o[ dulness towards the right beyond the edge of the 
sternum indicate the existence of thi s lesion ; bttt thPre is 
another symptom, which frequently does call our attention to 
it. The over-distention o[ the auricle occasioned by the tur
gescence of the venous system call s forth unusual contrarlions, 
and these are manifested by pulsation or undulation in tlie veins 
of the neck. 

Among the subjective symptoms we should m0ntion the 
d yspnrect which is so frequently obserred , caused by the slowing 
of tile circul ation and the rn o1·e venous cond ition o[ the blood. 

'fhe Zl:ft auricle is so hidden out of reach, that when it is 
dila ted there are no sigus which can be recognized by percus
sion. 

Diagnosis. 

The diagnosis of secondary hypertrophy (following upon dis
eases of the valves, etc.), as a rule, is not difficul t ; bu t i t is 
quite otherwise when the disease is idiopathic; in this case all 
the signs and symp toms should be maturely considered and 
wcighecl. I would call a ttention here to the fact, tho t we so 
often find the diagnosis of hypertrophy given where there is 
merely an increase in the heart's impulse. Now, thi s is qui te 
wrong, for with each passing excitement this symptom may 
recur. 

To establish the diagnosis of simp le and excentric li yper
troplty , the following signs will serve, after carefull y consider
ing the various precautions which I have mentioned under the 
head of yrnptoms : an increased impulse o[ the heart, either 
hc:.wing in chamcter or jarring the chest-wall, more or less clis
placeil. towards the left and downwards, enlargement of the heart 
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in its long axis, sometimes an intensification of the sounds, 
esp<'cially of tho secoml sound in the aorta, occasionally "tinte
ment rnctallique," increased pulsation of the carotids, murmms 
in the larger arteries and also in the small vessels far rnmove!l 
from the heart, and a pulse perceptibly larger in volume under 
tho finger. 

In hypertrophy ef tlle riglit ventricle, the heart's impulse 
is not increased, except occasionally near the lower portion of 
the sternum ; the apex beats farther to the left, but not lower 
down. The are::i of dulness is increased in breadth, and the 
second sound in the pulmonary artery is accentuated. 

In total (general) hypertrophy we fincl a combination of 
symptoms correspond ing to the hypertrophy of (the different) 
ventricles. It is seldom, however, that we can succeed in declar
ing with accuracy which half o( the heart is the more enlarged. 

The subjective symptoms do not give us much aid in diag
nositi, for all of them are fr<'qnently observed in other diseases 
of the l1eart in which palpitation occurs. 

Finally, in all cases in which the impulse of the heart can 
be made out simply beyond, or else beyond and below its nor
mal posilion, and this has not arisen from pressUI·e or traction 
on the organ, we may assume that hypertrophy exists. 

As regards differential diagnosis, it is possible to mistake it 
for (1) exaggerated action ef the heart-an examination of the 
size of the organ will quickly set us right here ; for (2) pericar
dial ejf'usion-here the diagnosis will be established by the 
change in the shape of the area of clulness, lack of friction 
sounds, frequently by variation in the character and place of the 
heart's impulse on changing the patient's position, finally by the 
feebleness of the heart sounds ; for (3) aneurism of the aorta 
or pulmonary artery. Ii the characteristic indications of these 
diseases are wanting, the diagnosis can only be made out by con
sidering the shape of the area of dulness and the secondary 
symptoms; for (4) mediastinal t~tmors-these also must be 
recognized by the place and shape of the region where clulness is 
found, by the results of auscultation, and perhaps by the pres
ence of enlarged lymphatic glancls; for (5) encapsulated pleuri
tic exudations. These, when single or double (i. e., on one or 



IIYPERTROPHY AND DILATATION. 215 

both sides), may resemble, in a wonclerful manner, a greatly en
larged heart, by the similarity in the shape o[ the area of dulncss. 
Here, however, when we change the position of the patient, there 
will be no corresponding change in the position of the heart, 
and also the clulness will remain the same with inspiration and 
expirntion, which is not true in hypertrophy, unless other con
ditions interfere to prevent the free movements o[ the lung. 

Great extension of clulness over the region of the heart may 
occur without any enlargement of the organ, when it is pressPd 
forwards by tumors situated behind it, or by antero-posterior 
curvature (kypho-scoliosis) of the spine; so, likewise, if during 
the absorption of pericardia! exudation the pleura costalis has 
grown fast to that of the mediastinum, and thus the lung is 
prevented from pushing forwards over the heart. In these cases 
we form our diagnosis by the location of the apex beat and lack 
of mobility in the heart wlien the patient's position is altered. 

Moreover, hypertrophy might be overlooked when the heart 
is covered over by the lung in emphysema, or when tile lung has 
grown fast to the pleura costalis, so that it cannot retreat be[ore 
the hypertrophied heart ; here the place of the apex beat com
pared with the clulness must be our guide. Finally, in all cases, 
the recognition o[ some cause for the disease will be of great 
importance in establishing a diagnosis of hypertrophy. 

The diagnosis of dilatation is just as difficult as that of 
hypertrophy is, as a rule, easy and sure. 

By percussion we make out the same shape of the heart 
dulness which we find in hypertrophy. The character of the 
impulse accompanying this increased dulness will assist us in the 
diagnosis, for it is generally feeble, certainly not heaving, which, 
howe~er, would not of itself make the diagnosis sure, for this 
feeble impulse may be due to other causes, such as diseases of 
the heart substance, pericard.ial exudations, etc. The feeble 
impulse will be accompanied by feebleness of the heart sounds 
and or the pulse. If we should find murmurs being developed, 
we should make a mistake if we concluded that they were clue 
to relative insufficiency of the valves causecl by dilatation, and 
then employ them to strengthen the accuracy of our diagnosis. 
Under such circumstances, a consideration of the sequelre of the 
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dilatation may help our diagnosis. As we have already stated, 
we have no means of diagnosticating dilatations of the left 
auricle. Those of the right auricle are more easily made on!, 
and yet it is very easy to mistake an extension of dnlness from 
the second to the fifth rib on the right of the sternum for other 
diseases, especially anemisms. A lack of pulsation does not 
necessarily signify that no anemism is there, neither does its 
presence always indicate the existence of the disease, as is seen 
in the case of Stokes.' 

Herc the clulucss, which was found on the right of the sternum from the second 
to the fifth rib, nnd over which systolic pulsation was seen, was occasioned by the 
dilatation of the riglit auricle, and the pulsation whicll occurred with syi;tole doubt
less was due to insufficiency o.f the tricuspid valve. 

Pulsation of the veins of the neck can be relied on as an indi· 
cation of dilatation of the right amicle. 

Complications and Sequelm. 

As the disease is usually secondary and not primary, we need 
not allude to other complications than those which we have 
already mentioned under etiology; one more will be cited in 
treating of the course of the disease. 

The sequelro are sometimes occasioncc1 by traction on the 
neighboring parts from the increased weight am1 volume of the 
organ, but first of all they arc observed i11 the blood·vessels. 
Long-continued hypertrophy of the left ventricle to a consider
able extent will finally occasion such distention of the vessels 
that they lose their normal tone, and then a very considerable 
intel'ference with the circulation follows. 

The abnndant supply of blood to inclividual organs canses 
disturbances in their nutrition, and the increased blood-pres
sure occasions ruptures of the vessels. Brnberger' and Geigel' 
relate cases where very noticeable contractions, equally dis-

1 L. c.,p. 22G. 
~ Berlin. klin. Wocbenschrift. No. 50. 1870. 
' Results of 84 Autopsies. Wi.irzburg. med. Zcitscbr. II. 1861. 
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tributetl throughout the aorta, narrowing the calibre of the ,·es
sel, and which were accompanied by a considerable hypel'trophy 
of the left ventricle, ultimately produced rnpture in the ascenu
ing aorta, and writers have at all times associated cerebral apo
plt>xy with hypertrophy of the heart. It would seem, however, 
as if this only gi,·es the "coup de grace," and the real pl'imary 
cnuse is the existence of diseased vessels of the brain. In ltyper
troplty of the right ventricle it is far less probable that the 
attacks of hremoptysis are produced by the increased force of 
thnt part of the heart than by the stasis of blood which is the 
result of the primary disease. · 

In Jong-continued hypertrophy of the left ventricle there 
almost al ways ensues a fatty degeneration of the heart-substance, 
and its results. 

The first result of a dilatation of one portion of the heart is a 
failnre in the discharge of its contents, anu from this follows 
stasis of blood, with dropsy and cyanosis. 

Rupture of the heart does not occur unless its nni:;cular tis
sue is at the same time invaded by disease. 

Course. Termination. 

Hypertrophy may exist for many years, and the inc1ividnal 
still continue to have relatively goocl health, bctt in the encl it 
surely leads if not to a so-called catastrophe through some of its 
SPquels, at all events by fatty degeneration ancl subsc'qnent 
dilatation to di sturbances in the circulation, which are of them
seh·es full o[ clanger to the patient. \\' hat we might sny under 
this head conceming dilatation, may be easily inferred from what 
has been gh-en above. Dilatation of the right ventricle, from the 
weakness which it causes in the contractions of the hear t, may 
finally lead to thrombosis in the larger branches of the pulmo
nary artery, and so to a fatal termination. 

Prognosis. 

It is only when hypertrophy of a portion of the heart lakes 
place as a compensation for some interference with the circula-
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tion, that this can be considered as a favornble occurrence, and 
it will remain such only so Jong as it does not develop more 
force than is required to maintain a normal circulation, and the 
usual sequelre are not dernloped. Even though idiopathic 
hypertrophy may be borne for years withoLtt injury to the 
patient, yet ultimately the degeneration of its muscular tissue 
is seen to follow with its usual damage to the circulation. 

The prognosis of a dilatation o[ a portion of the heart is, 
under all circumstances, unfavorable. Only lately have we 
leamecl to appreciate the clanger of acute dilatation clming the 
course of febrile diseases, such as pneumonia, typhus, etc., and 
a few chronic diseases, e.g., chlorosis. 

Treatment. 

It is chiefly in cases of idiopathic hypertrophy that the 
question of treatment would have to be consiclerecl. Energetic 
measures, such as bleeding, staning, the use of iodine and 
mercury, ham long since lost all their repute, and all we can do 
is to ward off injurious influences, and attack the symptoms 
Of these the most important is the overaction or the heart, 
whether observed by us, or only subjectively felt by the patient. 
The indication, then, will be to establish and maintain a proper 
action of the muscle. This can best be clone by causing the 
11atient to avoid severe physical exertion, to abandon the use of 
exciting drinks, especially strong coffee, tea, or wine, ancl also 
the use of strong tobacco; moreover, the bodily functions must 
be maintainecl in proper condition, and, if necessary, mild 
cathartics, etc., may be employed. 

Among the remeclies, there are two in particular which are 
especially useful. The first is the persistent and faithful use of 
cold. This simple remedy is fitted most wonderfully to quiet 
the overactivity of the heart, and is best appliecl by the tem
porary or continuous use of ice-bags laid over the chest. The 
second is digitalis, which most clecicleclly diminishes thefrequeu
cy of the !wart's action, and, since it usually is only required 
temporarily, is quite in place here. Tinctztre of veratrurn viride 
is a much more uncertain remedy, and, from the sucl(len and un-
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accountable attacks of collapse which sometimes follow its use, is 
highly objectionable. Tartar emetic, likewise, certainly has the 
power to diminish the frequency of the heart's contractions, 
and, as .\ckermann' has shown, to diminish the arterial pressure; 
hut its action cannot always be depended upon in ernry case, 
and, moreon·r, its use is attended by very disagreeable effects. 
TogPtlwr witlt tho use of digitalis, quinine in large doses is often 
of very grpat Yal uc. 

l~or lite treatment of secondary dilatation we must refer to 
that of the primary (1iso1·der; and amongst the appropriate 
rernl'dies, togPtlter with rest, we shall find here also that the use 
of cold nnd digitalis are most efficacious in so diminiBhing the 
freque1wy of the heart's action that its labors are lessP1wcl. For 
the acute dilatation which occurs in the course of inflammatory 
diseases, onr objPct will be simply to maintain the energy of the 
heart's contractions only through a short period of time; and 
for this purpose stimulants will be of great assistance, and 
amongst these I consider tea of special ralue. 

Atrophy of the Hcm·t. 

Sec the Jitcr:iturc of heart discnsc in general, especially Zclietmaycr and Ro1dlltiud . 
.Albrrs, Die Atrophic des Ticrzcns. Caspcr1s Wochcnschrift, 1830.-Jlasse, 
Anatomischo Bcscl1rcibung dcr Krankhciten der H.cspiratious· und Circulations
orgrme, 1841.- Virchow, Virch. Archiv. Vol. XI. 1851.-P. Finn, Uebcr die 
Atrophic des Ilerzcns. Ccntralblatt fiil' med. Wisscnschaften, No. 30, 1868. 

Introduction. 

By atrophy of the heart we mean only the shrinkage or dis
appearance of muscular tissue, and not the destruction of the 
heart substance in the course of other special degenerative pro
cesses, of which we shall speak under those special heads. 

Accordingly, the amyloid degeneration of Virchow, anc1 the 
atrophy by sclerosis of Friedreich are here thrown out, even 
although it must be allowed that a complete separation of these 

1 Virch. Archiv. Vol. UV. 
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processes is scarcely possible. It is purely on theoretical grounds 
that the di>ision is made into-

1. Simple atrophy, with normal size of the cavities and thin. 
ning of the walls. 

2. Concentric atrophy, with diminution of the cavities, and 
thinning of the walls; and, 

3. Excentric atrophy, with dilatation of the cal'ities and thin
ning of the walls; for, granted that simple atrophy may exist 
for a short time, it must soon pass into simple dilatation, of 
which we have already spoken. 

History. 

From the importance \Yhich was attacl1ec1 to the heart il1 
olclen times, we cannot wonder if, in opposition to the opinion 
held to-clay, its atrophy was helcl to be the cause of other and 
serious changes in the whole organism. 

Friedreich is in favor of the distinction bPtwePn excentric 
atrophy ancl simple dilatation. But this support is pmely 
arbitrary, and it will be found to be impossible to distinguish 
between these two conditions; and accord ingly we shall occupy 
ourselves here only with concentric atrophy. 

'\Ve first find a somewhat elaborate trPatise on atrophy in the 
eighth chapter of Senac's work on the heart; hP calls attention 
to the point that we must not consider every diminution in the 
volume of the heart to be atrophy. Lai'lmec considered it a 
secondary disease, ancl Bouillaud made the division into simple, 
excentric, ancl concentric atrophy, which is very generally re
tained at the present clay. 

Etiology. 

Atrophy of the heart most frequently occurs-
1. As a congenital diminutiveness of the organ associated 

with deficient development of the whole vascular system and the 
genital organs. 

2. After long and tedious diseases, in the course of which the 
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quantity of blood in the bocly has been considerably diminished. 
Here it should be considered as a special form of marasmns. 

The chief diseases under this head are: Tnbercnlosie, in 
which, accorcling to Engel (loc. cit.), the heart loses more than a 
quarter of its weight in men of from twenty to thirty years of age, 
and the left ventricle more than the right ; diabetes, cancerous 
cachexia, prolongecl pnrnlent discharges from diseasecl bone, 
severe and exhausting forms of typhus, dysentery, etc. Ilere 
also sl1011lcl be included the cases of atrophy which have been 
observecl after serious attacks of chlorosis (Copland). 

3. \Yhere there is interference with expansion of the heart by 
pressure from without. Ilere pericardia! effusion should be 
espPcially mentioned. But we surely shoulcl renwmber that an 
accompanying disease of the heart substance is often associated 
with the 11ressnre as a factor in the production of the atrophy. 
Com,itlerable dPposits of fat upon the heart and large medias
tinal tumors may ha,·e the same effect. 

4. It is ~onwtimes occasioned by atheromatons disease of the 
coronary arteries. 

5. Partial atrophy occurs in any portion of the heart where 
there is a less demand for fonctional activity than normal. 

Thus we usually find an atrophy of the left ventricle where 
there is insufficiency and stenosis of the mitral valve ; for at each 
systole it is more l·eadily emptied, and with each diastole it 
receives Jess blood than in a normal condition. Under hyper
h·ophy we have already spoken of the opposite condition of 
af!ail'S. 

Pathology. 

Patltological Anatomy. 

The disease may affect the whole organ, or only a single 
portion, or even only parts of this latter, as the papillary 
muscles, etc. The subdivisions based on the relations borne by 
the thickness of the wall to the dimensions of the chamber have 
been alreacly mentioned in the introduction. 

The heart is somewhat ftabby,-in some forms, howpver, firmer 
in consistency than normal,-brownish-red in color, the subperi· 
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cardial deposit of !at wanting; the pericardium, which often is 
cloudy, may be wrinkled, or even O'dematous in spots. The 
coronary arteries, in adapting themselves to the diminished 
volume of the heart, have become tortuous. Brown atrophy is 
most frequently found as the result of senile marasmns, in 
tuberculosis, ancl cancerous cachexia. On micrnscopical exam
ination, the muscular fibres are seen to be not only thinned, 
but also otherwise alterecl; in the brown atrophy there is found 
a yellow and brnwn pigment deposited in the lllLlSCular fibres, 
probably derived from the blood-coloring material ; under the 
head of fatty degeneration, we shall speak of the yellow atroplty, 
and of that by sclerosis (Friedreich), as well as of the amyloid 
der;e1ieration. 

Symptoms. Dia,qnosis. 

Since there are no symptoms specially characteristic of this 
disease, it will be impossible to establish a diagnosis with cer
tainty. 

A weak, trembling, or even irregular impulse, and feeble 
heart sounds may occur equally "·ell in a normal heart or in one 
otherwise cliseased. If the impulse is inside its normal position, 
and at the same time the apex beat is distinct, then a dirnin
ished area of dulness over the heart may be 1·eferred to atrophy; 
but if these signs are absent, it might equally well be occasioned 
by other conditions, in particular by emphysema, which, how
ever, is usually easily recognized. \\Then, as occasionally hap
pens, there is also a considerable effusion in the pericardia! sac 
at the same time, the pericardia! dnlness will not fall below its 
normal dimensions, and will thus interf~re with the diagnosis. 
Among the subjectirn symptoms, palpitation is the most fre
quent, and seems to indicate the attempt of the atrophied heart 
to meet the demands upon it. It would not be right to refer the 

·cold extremities from which many patients suffer, or the attacks 
of dizziness and fainting, to atrophy of the heart. Accordingly, 
we ean only suspect the existence of this condition after some 
of the diseases we have mentioned, when there is at the same 
time diminution of the dnlness over the h1'art, feebleness of the 
impulse, of the pulse, and of the heart sounds. 
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Course, Termination, Prognosis, and Treatment. 

\Ye cannot be at all sure that the atrophy of the heart exer
cises a great influence on the course of the diseases which ham 
givPn rise to it; yet it will at all events increase the progress of 
destrnction of tissLte already going on. 

From the secondary nature of the disease but little can be 
said ahout the tr(>atment; it would seem to consist in attacking 
the primary disorder, urging the avoidance of every over-exer
tion of the Jw:11't, a11d quieting individual symptoms. 

Inflammation of the Heart Substance, Abscess and Aneurism For
mation. 

Myocarditis. 

The works of Laennec, Andral, Bouillaud, Rokitansky, Lebert, Fiirster, Bamberger, 
Tro1tsseau, Dud1ek, Stokes, Friedreich, Dusch, and others.-Skoda uud K lob, 
Filllc von nu~gel.Jrcitctcr SchwiclcuLildung im Herzcn. Wiener mcdil!. \\'ochcn
schrift, 1856.-Skrzec.ika, Eigcnthiimlichc cavernOsc Entartuug cl. :Muskel
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Introcliwtion. 

The name carclitis, by which in general we formerly uncler
stoorl any inflammation of the heart, without consillering indi
vidual portions of it, has now been abanc1onec1, and the name 
myocarditi s has been generally accepted, as indicating inflam
mation of the heart substance, as distinguished from enclo- and 
pericarcliti s. 

\Ye recognize an acute and a chro.nic form, general and par
tial, ancl ana tomically, parenchymatous and interstitial inflam
mation, which last again may be purulent or fibrous in character. 

The special seat of this disease in extra-uterine life is the left 
ventricle, both sides of the heart being attacked, but the left 
more severely. In intra-uterine life it is just the reverse, for 
here Llw i11llammation of the heart substance is by far more fre-
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quent in the right ventricle, and is often the cause of congenital 
cardiac di seases. In the auricles this affection is 1·ery rare, 
perhaps omewhat more frequent in the left than in the right. 
In general myocarditis, howerer, all portions of the heart may 
be more or less afiected. 

History. 

The possibility of an inflammation of the heart substance was 
not recognized by the old physicians; it was first in the :Middle 
Ages Lliat independent observations and reports of such di sorders 
gradually made theit- appearance. Although we find alreac1y in 
the works of Benivenius, a Florentine physician (l52D), the 
account of an inc1uration in the heart, and in Rota (1555), Massa 
(155D), Fernelius (1656), nanations of ulcers in the heart, yet 
lllorgagni must be considered the first who observed and wrote 
in detail on the subject, and he took up inflammations, indura
tions, ulcers, and rupture of the heart. Senne (1749) pointed 
out the base of the heart as the most :frequent seat of the 
de1·elopment of abscesses and ulcerations, and mentioned par
ticularly the existence of diseases of the neighboring organs, 
and in special of the pericardium as one of the chief causes of 
these pathological changes. Corvisart (1806), who had the oppor
tunity of making a series of further observations, speaks always 
of carditis, the existence of which alone he cannot comprehend, 
but always associated with inflammation of the peri- and endo
cardium; from him also we have the account of active and 
passive aneurism. Kreyssig, who proposed the term carc1itis 
polyposa, held that among all the tissues of the heart the mus
cular substance proper was least frequently attacked by inflam
mation, but suggested that possibly we frequently overlooked 
the disease; he ga,-e also a series of rules for treatment. 
Laennec studied the subject of myocarditis very closely, and 
readily allowec1 the existence of the partial form of this disease, 
but expressed himself rnry cautiously concerning the general 
form, and as regards both of them he declared that the diagnosis 
coulc1 only be imperfectly made. Andral devised a very compli
cated subdivision of the various forms of inflammatory trouble 
occurring in the heart, without notably advancing the subject. 

VOL. VI.-15 
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Hope macl e the attemp t to distinguish between the symptoms of 

softening, following upon chronic inflammation of the heart sub

stance, and those of a pericarditis. Bouillaml suggests only that 

myocardi tis may possibly exist without endo- and pericarditis. 

Sobcnheim' describes fully and plainly the symptoms of myocar

ditis collected from observations made by various other writere. 

Hamernik (1844) ga,·e us the first microscopical report of an 

inflammation of the papillary muscles, and this was soon followed 

by another micrnscopical observation of Dnbini.2 Latham (1840) 

and Craigie' dPscribed and strongly insisted on the occurrence of 

a purulent form of inflammation in the myocardium, and the 

latter describes it vPry beautifully. According to Dietrich 

(1 852), myocarditis occurs more frequently in the septum and 

near the base of the heart than at the apex ; he described also 

the true stenosis of the heart as a result of myocarcliti s in the 

right ventricle. Stokes believes that inflammation of the mus

cular substance, without endo- and pericarditis, is a very rare 

dis0ase, ancl that i ts pathological anatomy and diagnosis are 

still very obscure. Skoda insists on the impossibility of 

making a diagnosis, as also does Loebel. Rokitansky gives a 

complete description of its results in relation to aneurism of the 

heart. Substantially new points of view in regard to certain 

changes in the heart substance have been gained by the publica

tion of Virchow's views concerning parenchymatons inflamma
tion. 

Acute Myocarditis. 

Etiology. 

Primary clisease of the heart substance is very rare. There 

are only a few cases described where no possible cause coulcl be 

ascertained. Injuries (such as a fall or blow upon the chest) 

are comparatively so frequent, while myocarditis is so rare, that 

it is open to cloubt whetlwr some pred isposition did not exist 

before the injury, or possibly some other cause for the di sease 

1 Pmktische Diagnostik dcr inneren Krankheiten u. s. w. Berlin, 1837. 

'Gazettn.di Milano, 1844. 

'Edinburgh Journal, 1848. 
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were not present. Amongst the diseased conditions likely to 
produce myocarditis, we should particularly m~ntion those 
genemlly tel'med rheumatic. Tile secondary form appears most 
fre<1uently after endo- and pericarditis, and either as a paren
chymatous or as an interstitial inflammation; more rarely as a 
sequel to disease of neighboring organs, as simple pneumonias 
aml plemisies. 

In the course of ulcerative diseases of the lnng, dislodged 
thrombi may pass throngh the pulmonary veins into the left 
heart, aml from here reach the coronary arteries, where they form 
emboli, and set up a circumscribed purulent myocar<litis. 

In the course of acute articular rheumatism, and the acute in
fective disease ·-amongst these especially typhus-myocarditis 
will be obsen·ed, especially in the parenchymatous form, consid
erably diffused, and more rarely in the interstitial and purulent 
fonn; whereas in pyremia, glanders, and puerperal processes, the 
latter more frequently appears. 

Tlw occun·ence or an acute affection (of the heart) in syphilis 
(Demme) certainly must be very rare. 

According to the compilations by Loebel, 1 Dittrich,' ancl 
Stein (I. c.), the disease is more common among men than 
among women. 

The data concerning the age of patients affectecl with myocar
ditis do not altogether agree, but it would appear that it is 
most frequent between the twentieth ancl fortieth years. In the 
introduction we have already spoken of its occunence in intra
uterine life. 

Pathology. 

General Description of tlie Disease. 

From the rarity of an idiopathic form of the disease, and from 
the circumstance that many of the symptoms of myocarditis ac
company other diseases of the heart, or of the respiratory organs, 
01" incleecl, of organs further removed, such as the brain, it is 

1 Diescrt. de aneurism. cord. part. Vind. 1840. 
1 Ueber Ilcrzmuskclcntziindung. Prag. Viertelj:ihrsch. X..UII. 1652. 
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very difficult, or we might better say scarcely possible, to give a 
delineation of the disease which shall be characteristic. This 
statement certainly holds as regards the possibility of dis
tinguishing between the parenchymatous and the interstitial 
form of inflammation. 

Often enough the course of the disease is entirely latent; 
occasionally it is obscured by evidences of peri- or endocarditis 
existing at the same time, and may indeed run its course with 
exactly the same symptoms as pericarditis. In other cases, 
especially in childhood, the disease may simulate an acute affec
tion of the brain. Very frequently the first evidence of its exist
ence is a rupture of the heart, or an attack of apoplexy (embolic). 
Only a few cases have a certain similarity, and from these we 
might adduce the following: 

A man, previonsly in good health, begins to complain of great 
weakness and lassitude, of pain in the region of the heart, or 
of a feeling o[ oppression, which may suddenly increase to the 
grnatest agony. Soon, with this, are associated attacks o[ dysp
nma and irregular action of the heart; then, fainting or delirium, 
or finally lethargy; occasionally symptoms also of a different 
character appear, which will be described below. 

Exactly the same description may serve for pericarditis, and 
particularly for endocarditis ulcerosa. 

Patltological Anatomy. 

The clescription by Virchow of a form of inflammation, 
known as parenchymatous, first let in some light on this dis· 
ease. \Yhen the process is extensh·e, there are often striking 
changes in the appearance of the heart, even externally. The 
pericardium is cloudy, sprinkled over with ecchymotic spots, 
covered here and there with a thin layer of exudation; the sub· 
pericardia! fat bas disappeared; the heart substance, at first dark 
in color, or bright red, especially in cases of a hemorrhagic char
acter, is swollen, glistens as if with fat, for it is studded through
out with more or less numerous spots of albuminous exudation 
(Stein), and is accorclingly friable. If the affected spot lies 
nearer to the cavity of the heart, then the endocardium manifests 
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its share in the disease by cloudiness and injection of the 
vessels. 

In microscopical examination we observe various stages in the 
process; the muscular fibre is swollen, paler, its transverse strire 
less distinct or entirely wanting; in other spots the contents am 
already cloudy and filled witll granular matter. In those places 
where the changes have advanced still further, the muscular fibres 
are seen to be broken into fragments, and we observe among 
them occasional blood corpuscles, collections or pigment mat
ter, and oil globules, which after the addition of acetic acid 
become more distinct from the clearing up of the granular con
tl'nts of the bundles of muscular fibre. In still higher grades 
the oil globules are so abundant (i. e., the fatty degeneration 
has so far ad rnnced) that they have arranged themselves in 
rows, parallel to the primitive fibres. Last of all we find, when 
the process is farthest adrnnced, a brownish pulpy spot of 
softening. 

This form of inflammation may affect either single small 
spots in the myocardium or extend ornr larger regions. :More-
01·er, in the circumscribed form or the disease, there are partic
ular portions of the heart which show a certain predisposition to 
th<' disorder. Thus, in the left ventricle the apex will specially 
suffer; at the base, tho posterior wall is the spot all'ected, and 
usually first the aortic valves, next the septum, and more especi· 
ally the base or it, then the papillary muscles; and in the right 
Yentricle, the t1'1beculre carnere. 

If an endo- or pericarditis extends into the subjacent myocar
dium, this latter will be found more or less extensively in1·olved 
in the pathological processes described above; this is especially 
the case in the severe forms. 

Intustitial Inflammation, in its acute course, is identical with 
the purulent. Between the breaking down muscular fibres in 
the intervening areolar tissue, we find pus following more or 
less extensively the course of this tissue, as a so.called diffuse 
pul'lllent inflammation, or the pus may be collected in spots of 
greater or less size, which in great numbers are often dissemi
m1ted through the hcal't-substance, from the size of the head of a 
pin to that of a bean, and occasionally lead to the formation of 
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large excavations, constituting abscess of the heart, of which we 
shall speak more particularly later. 

It is not yet settled from which of the histological elements 
the pus is formed; according to 0. \Veber, 1 it is foi·m,,cl from 
the nuclei of muscle cells; according to Demme (!or. cit.) it i:; 
derived from the nuclei of the cells in the arterial walls. 

In those cases where the disease is a sequel of pymmia, the 
numerous snrn,Jl accumulations certainly may have pmulent 
contents, contrary to the view of Rindlleisch, who assumes that 
they are filled with vibriones. I saw in a girl, twenty-two years 
of age, pymmia following upon a paronychia of the left hand, in 
whom, besides the peripheral muscles and the diaphragm, the 
heart substance also was found studded throughont witlt mun
berless little spots, from the size of a rnillet-seecl to that of a 
hemp-seed, whose contents were shown to be entirely purnlent.' 

Ordinarily, in cases which occur by metastasis, after cmboli, 
we find a commencing formation of pus in the middle of a 
hemorrhagic spot. 

Both forms of inllammation may occur together. Tlrne, he
tween bundles of mnscnlar fibre, pathologically changPd by 
parenchymatous iullammation, the interstitial connectivP tissue 
will be infiltrated with pus. By the growth of the interstitial 
connective tissue, both forms may lead to a fibroid ckgeneration 
of the heart substance, concerning which we shall speak under 
the heacl of chronic myocanlitis. 

Another termination is in a slow form of fatty degeneration, 
of which we shall speak at length unc1er that head. 

Abscess of tlte IIeart.-EYen though a spot of softening,\ 
following upon a parenchymatous inflammation, when supNfi· 
cially situated, may lead to au ulcer, yet the true abscess of the 
heart has its origin in a suppurative myocarditis. 

1 Vircb . .Arcbiv. Bd. XV. Zur Entwickelungsgeecbicbte des Eiters. 
t On the other bnud 1 E. Wagner (Archiv. for lleilkunde. Bd. II.), in examining 

microscopically numerous roundish or ovoid spots, from the size of a millet-seed to that 
of a coffee-bean, bluish-reel in color, with semi-fluid contents, which were situated in 
the eubst..'\nce of the left ventricle, in a mnn seventy-four years of nge, found a com
pletely homogeneous mucoicl substance, which was filled with a net-work of connective 
tissue corpuscles of medium size. Again, Klob (Bericht der Rudolfsstiftung, 18G8) 
fouud pus in abscesses of the heart iu a young girl of tbirteeu years. 
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Where there is a considerable accumulation of pus, a col
lection of this kind may occasionally be recognized externally as 
a soft sac, with flabby walls, over which the perical'dium, or, if 
situated deeper, neat' one of the ca1·ities, the endocardium may 
be seen ecchymosed, suffused with blood, and bulging forward. 
Such a collection of pus may either empty outwal'd into the 
pel'icardial sac, followe<l by suppurntive pericarditis, or, after the 
purnlent destrnction of the endocardium, or mol'e frequently, 
after tearing through it and the remaining musculal' fibres over
lying it, it may discha1·ge itself into the cavity of the heart. If, 
in this lattel' case, the blood pushes its way into the cavity so 
formed, it may lead to a mol'e extensive tearing of the muscular 
fibres which bound it, and then to a ruptul'e of the heal't, t1•ar
ing-ofT of one of the papillary muscles, or, finally, to the forma
tion or a so-called acute anetuism, which again may itsel( occa
sion a complete perforation of the heart. 

If the abscess has formed in the upper portion of the septum 
ventriculonun, occasionally it may here have a special impor
tance, a11d this depends upon whereabouts it breaks through. 
This may rake place either into one wntricular cavity or simul
taneo11sly into both, whereby a tempol'al'y, 01· if it heals without 
closing tlte sinus, a permanent communication between the ven
tricles will be established; or else it leads to the un<lermining and 
tearing-ofT of a leaf of the semi-lunar valve, or in the same manner, 
after perforation into the right ventricle, to the same accident with 
the pullllonal'y rnlves, OJ' one point of the tricuspid; finally, the 
pus may open for itself a way upward, an<l thus give rise to a 
perforation into the right auricle, or indeed to a communication 
between the latter and the left ,-entricle. 

The sequelre of an abscess may be of various kinds: 1, by per
foration outwarcl it may cause purulent pericarditis; 2, by per
foration inwards, it may cause emboli (usually in the course of 
the greater circulation and with the character of a malignant 
thrombus), and metastatic inflammatory processes in the spleen, 
kidney, brain, etc., or, by perforation into the right ventricle, 
similar processes in the lung ; 3, it may terminate in a tempo
rary or permanent healing by absorption of the contents ancl for
mation of a scar, either thin aud slight or firm and fibroicl in 



232 SCl!ROETTER.-DISEASES OF THE HEART SUBSTANCE. 

character, with considerable growth of interstitial connective 
tissue ; or else it ends in encapsulation of the purulent accu
mulation by connective tissue, with thickening, and finally cal
cification of its contents.' 

Aside from perfomtion and abscess, the results of myocarditis 
are easily observed in the muscular tistiue of the heart. The 
change in its consistency must lead to a dilatation, which will be 
more or less considerable according to the ex tent to which its 
substance has been invaded by the inflammatory process, and 
the shape or the heart will thereby be changecl in the manner we 
have spoken of above under the heacl of dilatation. An apparent 
thickening of the wall of the heart is not caused by hyper
trophy, but only by an inflammatory swelling of the heart 
substance. 

Blood Clots.-Thc c1 iminishedfonctional activity or the heart, 
and the more sluggish movement or the blooc1 arising therefrom, 
as also the formation of aneurism, just alluded to, will further 
occasion a tendency to the formation of clots in the heart, which 
will be still more increased from the fact that over the spots 
where myocarditis has existed we find inegulal"i ties on the sur
face of the endocardium. Then follow thrombi and globular vege
tations in the interior of the heart, of which we shall speak later. 

Partial myorarditi s, situated on the tmbccnlre or papillary 
muscles, may also lead to functional dbtmbances, and, when 
the latter are affected, to insufficiency of the conesponc1ing valve, 
etc. 

T!te pathological changes in other organs are occasioned by 
the stasis of blood: congestion or the lung, bronchial catarrh, 
later, cedema of the lnngs, hemorrhagic infarctions, more or 
less extensive cedema of the meninges and brain, great hyper
romia anc1 swelling of the liver and spleen, and in the latter 
often hemorrhagic infarctions. 

Nat unfreq uently, in cases of parenchymatous myocarditi s, the 

1 Roth (Vireb. Archiv. Bd. 38) found in the body of a man, twenty-three years old, 
who bad suffered from mitrnl stenosis, the cavity of n large abscess, which might 
contain nu ounce of pus, whose walls were lined with thickened purulent matter, and 
occasional calc:ueoua frngments. 
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same aftection is found in the kiclney (BL1hl, ' Stein [I. c.], 
Demme [ I. c.]). But since the same disease, viz., a parencby
matous degeneration, is found occasionally in the liver cells, it 
may be often very difficult to decide into which of these organs 
the 1irimary disease has been transplanted, and in which it has 
originated. 

The u ually thin condition of the dark blood may be the 
cause or the ecchymotic spots which we obsen·e on the serons 
and mucous membranes, and also, associated with rnnons stasis, 
of the dropsy which aftects the subcutaneous areolar tissue an<l. 
many or the cavities of the body. 

In cases or seco11dary myocarditis, we naturally find in other 
organs pathological changes of various kinds, which are due 
to the primary disorder. 

Symptoms. 

\Ve must remember that the varied symptoms which we 
observe clinically depend upon a diminution of the rnnctional 
rapacity of the heart, and a consequent weakening or bloo<l.
pressure in the aortic system, over-distention o[ the pulmonary 
circulation, and or the veins or the body. 

Pltysical signs.-Tlw impulse or the hea rt is usually weaker 
than natmal, occasionally normal, and only rarely increased. 
a dilatation has already taken place, just in CO!TPSpondence 
with the amount of expansion will the apex beat vary from its 
normal position. 

By per&ussion, in advanced stages or this process, when it is 
extensive, we fincl an increased dulness orcr the heart, cor
r~sponding to the amount of dilatation, in the manner we have 
~xplained before. 

Auscultation may yield only negatil·e results, i.e., th0 sounds 
may be normal, but occasionally very striking changes may be 
1wrceivl•d. Amongst these, abo,·e all, we may observe a weaken
ing or the heart sounds, especially the fast, or e,·en complete 
a hsence or that sound, which may be readily explained by the 
climinisbecl mechanical force of the \'entricle anc1 the incomplete 

I Zeitschri!t f. ration. :Med. Xo. nu. 3~. 
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tension of the papillary muscles. Occasionally murmurs are 
developed, and or rnrious kinds. A systolic murmur in the left 
ventricle in pattial myocarditis may undottbtedly be caused by 
incapacity of the papillary muscle, in other cases by the sudden 
development of insufficiency in the valvular apparatus from the 
tearing-o[ of one leaf or a valve. Again, in other cases we may 
notice an unusually loud blowiug murmur after perforation of 
the septum ventriculorum . 

Finally, in those cases where we finrl clots upon the cndocar
dium, 0 1· on the ragged walls of an abscess, or only inegularities 
on the Pndocardial surface, we must suppose that the murmur 
was caused by friction against these, for there is no condition 
present to explain its occurrence on the theory of the compres
sion of a stream of blood; at all events, we may in this case 
also assume a profoundly diseased condition of the papillary 
rnu"cle to be the cause, although we may not be able to prove it. 

By \'arious writers, and especially by Stein, we have had our 
attention called to the fact, that when myocarclitis supervenes 
upon a faulty condition of the valves, the murmurs which were 
present become weaker, and indeed may disappear altogether. 
This may be explained by the diminution of power in Lhe heart, 
as Stein assumed the disappearance of a diastolic murmur at 
the apex Lo be caused by a fatty degeneration of the muscular 
tissue of the left auricle, which theory was established by a 
microscopica l exam ination. \Ye must remember, however, that 
heart murmurs may disappear uncler other circumstances, so 
that this phenomenon is not characteri stic of myocarclitis. 

Just nt the present time 1 have the opportunity o f observing a patient whose 
case bears directly on this point; for the last seven years I have been accustomed 
to show him to my hearers ns a distinctly-marked classic cnsc of mitral insuffi
ciency and stcnosis. On exhibiting him again, a year since, 1 was greatly astoni!::hed, 
and hardly could believe the testimony of my cars, on finding the murmurs absent 
and replaced by dull heart sounds. Since that time the patient1s condition has cer
tainly grown no worse, but rather better, so that here the theory of a fatty degen
eration cannot be cntert.aincd. 

The pulse is always frequent, often irregular, small or un
equal, naturally so, since the force of the contractions of the 
heart is variable. 
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The accounts o[ the amount of febrile action accompanying 
this disease are so ,-aried, that we cannot beforehand Jay down 
any Jixed laws concerning it. Frnm my own obserrntions, the 
\Joclily temperature is only moderately increased. \Yheu metas
tases occur, which, moreover, are frequently announced by a 
chill, the temperature may rise very considerably. 

\Vunderlich and \Vaguer' o\Jserved a continued high temper
at1ne, sometimes reaching 107' F. (41.6° C.), in u rare case of 
myocarditis of the left uuricle, in a girl eighteen years of age, 
previously entirely heulthy, whose uttuck begun with u chill. 

The surface or the body is usually pule, occasionally also cya
notic, which may be explained by the changes in the Jung ancl 
also by the venous stasis, which is particularly evident in the 
,-ei ns or the neck. Other changes in the skin, such as pnrpuric 

spots and pustules, are occasioned, doubtless, by secondary 
pathological processes arising from em boli in the vessels. 

Tlte brain symptoms are very interesting; these are dizziness, 
headache, delirium, fainting turns, convLllsions, aml lethargy, 
uncl in the rnyocarclitis of childhood, espPcially, thPse are the 
most prominent symptoms. They may be fully explainecl by 
the interference with the afllux of bloocl to the central organs of 
the nerrous system, and especially by the insufficient renewal 
of the circulating fluid. 

In tlw respiratory organs we obseiTe bronchitis, more or less 
co1rnidrrnble, an increase in this trouble even to mdemu of the 
lunp;s, expectoration or a bloody und pumlent character, and 
hydrothorax. The uttacks of labored rPspiration, which may 
sometimes increase to u most intense gasping for breath, are not 
cuused by these changes alone, but by those in the heart sub
stance as well. 

The symptoms of disorder of the digestive apparatus are very 
inconstant. The vomiting, which is observed chiefly in childhood, 
has its cause, uppai·entl,y, not in the stomach, but in the brain. 

Icterns we shou Id '1xpect to find only in the Juter stages of 
the disease, und then probably it may be referred to the pp:cmic 
condition. 

1 Archiv f. Ileilkunde. V. Jahrg. 1804. 
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The blood-stases which we have mentioned lead to a more or 
less extensive dropsy. 

As the kidneys are almost always sympathetically affected, 
we have, as a result, change in the character of the urine. The 
scanty urine contains alblllnen, frequently also tube casts and 
blood corpuscles, varying with the extent to which the kidney is 
in vol red. 

The patients complain of great weakness and heaviness, often 
of a decided pain in the region of the heart, or at least of a feel
ing of tightness in the chest, which, at times, is spasmodically 
increased, and also of shortness of breath. 

Diagnosis. 

In consicleration of tte fact that myocarditis is most fre. 
quently an accompaniment or sequel of peri- or endocarditis, or 
is developPd in the course of some other severe diseases, and, 
moreO\·er, that the character of the idiopathic form, as above 
described, is so unusually varied, it is evident that it will be 
almost impossible to make a diagnosis. 

The diagnosis of idiopathic myocarclitis may possibly be 
made out by a careful observation of the sickness in all its 
various phases, after excluding other disea,ses, ancl by the most 
careful attention to the course of the disease. For this pnrpose 
certain symptoms are of special importance, such as the mocler
ate amonnt of fever which attends the commencement of the 
disease, whib there is Rt the same time great hnguor, pain in the 
region of the heart or tightness in the chest, great feeling of 
anxiety, shortness of breath, a very frequent pulse, usually 
small and very irregular, with an accompanying feeblPness in 
the impulse, the dernlopment of bronchial catarrh with lung 
symptoms and i:;radually increasing in se,·erity, and finally 
anasarca and urine characteristic of Brig t's clisease.' 

If, moreover, we find the signs of a sudden clevelopment of in
sufficiency in some of the valves, particularly the mitral, or were 

1 We ought to lay special weight upon this sympt:.om, if the views of Stein con· 
ceruing the relation between parencbymatous myocarditis and Bright's disease are 
confirmed. 
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two different sets of valves to become involved in succession 
(e.g., insu ffi ciency of the aortic valves to be followed by insuffi 
ciency of the pulmonary or the tricuspid), from the frequency 
with which myocarditis attacks the septum, the probabili ty of 
our making an accurate diagnosis would be increased, as it like
wise would by the sudden appearance, after the above-mentioned 
group of symptoms, of apoplexy (by embolism) or of ernboli in 
other organs. Here we can scarcely avoid confounding it with 
enclorarditis, and the distinction will be very difficult and almost 
impossible. 

In regard to the diagnosis of inflammation of the heart sub
stance when it is complicated with pericarditis, we should lay 
special stress upon the fact that we now know very well that 
many of the symptoms, which have been held hitherto to be 
characteristic of the latter disease, are due to the myocarditis. 
For example, if in a case of pericarditis, with only a small quan
ti ty of fluid exudation, the heart's impulse, hitherto forcible, has 
now become weak, we can hardly err in assuming the existence 
of a myocarditis complicating the original disorder. 

Course, Duration, Complications, and Termination. 

The course is usually very rapid, from three to eight days. 
Cases of shorter d L1 ration, where the whole process was l"Un 
th ronl(h within a few hours (Simonet, ' Oppolzer ') and those of 
long duration (Demme, loc. cit., 43 days) certainly may be con· 
siden•d rare. Amongst the sPquelre the snclclen development of 
vall•ular insufficiency has already been mentioned. Occasionally, 
after the healiag of an abscess in the immeiliate vicinity of a 
valve, or in one of the papillary muscles, we may have a distor
tion of the valvular apparatus to which it pPrtains, causing a 
lasting insufficiency. The trabeculre carnere may, in the same 
manner, remain as thin tendinous strings, which are sometimes 
stretched across the cavity of the left ventricle. I lmve before 
me a preparation of the heart of a patient in whom I diagnosti-

1 In Friedreich, p. 148. 

' Wiener :i.Jlgemeine med. Zeitung. 1866. No. 50, 
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cated the above condition from the high·pitched, whistling, 
systolic murmur which I recognized during life. 

Further on we shall speak of fibroid growths and acute an
emism of the heart. 'Ve have already alluded to the deposit of 

emboli in various organs, and also to the pericarditis, and, more 
rarely, the endocarditis after the bursting of abscesses. Hyper
trophy and dilatation of the ventricles were considered under 

the appropriate heads. 
A fatal termination occurs rarely by general collapse or simple 

paralysis of the heart, more frequently through complications, 
as O?dema of the lungs, emboli in vital organs, especially in the 

brain, occasionally very suddenly by mpture of the heart. 

Prognosis. 

This follows easily upon what we have already said ; un
doubtedly both in parenchymatous and in purulent inflammation 
we may have a relative cure, and such hearts at the autopsy 
show partial spots of fatty degeneration, and also more or less 
brancl1ing fibroid tissue, which evidently has existed for a long 
time. Bt1t even in these most favorable cases the heart will be 
in no condition to meet any unusual demands upon it. In con
siclera ti on, therefore, of the acuteness and rapidity of the disease, 
and the great number of complications and sequelre which may 
arise, the prognosis must be unfavorable. 

Trealtment. 

The treatment is most uncertain and clifficnlt. The chief 
indication would naturally be, as in inflammation of any other 
organ, to put the patient in a most complete state of rest, and 

energetically to employ all such remedies as may tend to that 
result (such as cold, digitalis, etc.). But such measures would 

here be dangerous, for they would only tencl to increase the 

great source of clanger in this disease, viz., weakness of the heart. 

But since, as shown above, it is quite possible that our diagnosis 
is incorrect, it is evident that we can only treat symptoms as 
they arise. The moderate employment of cold, entire rest from 
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physical exertion or any kind, in order not to increase the labor 
of the heart, together with narcotics to quiet severe pain or rest· 
lessnes , will be found to be the most usefol. \I-hen the weak
ness is exce sive, besides quinine and caffeine, we must resort to 
stimulants, SL1ch as wine and tea. 

Chronic Myocarditis. 

Etiology. 

Chrnnic myocarditis, in so far as it is not a sequel or the acute 
form, consists in a grnwth of the connective ti"SLle between the 
mnscnlar fibres, with, at the same time, a more or less consider· 
able atrophy of these latter. It is intimately alliecl to cinhosis 
of the liver, kidney. and lung. 

Common as it is to find myocarditis, certainly in its lesser 
degrees, excited and developed by peri- ancl endocarditi s, it is 
equally rare to find the idiopathic form of the disease; and yet 
we must not forget the development, we sometimes see, of fibroid 
ti"sues, which may be very extensively distributed throughout 
the body, and for which we can find no cause. 

In intra-uterine life, however, it is by no means very rare, and 
the right ventricle particularly is the portion aITected, leading 
to serious congenital deficiencies. In aclults it seems to be 
brought about by the same causes which g ive ri se to Pndo- and 
pericarditis. and, above all, by the rheumatic tendency. 1\fany 
cases are found in the literature of the subject which were of 
traumatic origin, e.g., from blows or falls, 01· some fragment or 
foreign body remaining behind arter an injury. 1\foreo\'er, at the 
JH'espnt time we cannot doubt that this disease is cle,·elopl'd as a 
seqtwl of syphilis. As regards sex, this aITection shonl cl he found 
more freqnently in men than in women. In the matter of age, 
excluding rectal life, we find that matnre life, ancl especially 
after thirty years, is the periocl which fnrnishes us wi th most of 
our obsrrrntions, and here almost exclusively developed in the 
left ventricle. 
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Pathology. 

Description ef tlte Disease. 

In many respects this will be the same as in acute myocar
ditis, or else it will simulate other chronic affections of the 
heart. In r0gard to its results, the nature of the disease is such 
that it will necessarily injme the functional capacity of the 
heart by insufficient contraction, and so lead to diminished 
blood-p1·essure in the aorta and stasis in the venous system. 
Accordingly we meeL with all those symptoms which we have 
described under acute myocarditis, and which will be men· 
tioned in treating of fatty degeneration. 

Pathological Anatomy. 

The process consists in a growth of the intPrstitial connectirn 
tissue, by means of which, between the bundlt>s of muscular 
fibre there are ueveloped, now single delicate, whiti h bands, and 
now larger and firmer bundles, now far-reaching branches of 
fibroid tissue, and now indmations, which finally entirely 
replace the muscular tissue in a given region, and which lie 
close under the emlocardium on the one hand, or the pericar- ~ 
<limn on the other. The pathological process may have its seat I 

in the wall of the heart, in the left ventricle at the apex, particu
larly, but less frequ~ntly in the septum anil the base of the 
heart, thus differing from the acute fol'!n ; in the 1·ight ventricle, 
howe,·er, it is lees rare to find it just at this place, with the 
relations we have abovP dPscribed. In the interior of the organ 
it occurs on the papillary muscles, and usually close to their 
upper or frpe Pxtremity, and especially in the left ventricle, and 
leads to those changes which we ham described above. 

'Ve have al!·eady spoken of the shape of these indurations 
in general. 'Ve may only allude to the fact that within 
these formations single portions o( m nscular tissue are some
times enclosed, while in other cases it has entirely vanished. 
This is particularly the case with those indurations which are 
situated in the wall of the heart, involving a large section of the 
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ventricle. The prorrss is of special importance 'vhrn it snr
ronnch a whole wntricnlar wall in a circular form, as it oecnrs 
chiefly in the conus arteriosns, and usually in that of tlw right 
ventricle. It dp,·elops here the only form of the disease which, 
analogous to other scars, leac1s to contraction, and so gives rise 
to a narrowing of the affected portion, which is the trnr stenosis 
of the heart (Dittrich). In all other places the induratecl por
tion yiek1s to the pressure of the blood, and the result is a dila
tation or the a[ectec1 part, forming the partial chronic aneurism 
of the heart, of which we shall speak more at length hereafter. 

"re must, however, allude to the fact that, while it is gener
ally believPd that indurations of the heart arise in the manner 
we have a hove described, Rindfleisch (loc. cit.) considers it to 
be an extmsion or chronic endocarditis into the subendocardial 
and interstitial connective tissne. He anfres at this conclusion 
chiefly from the fact that we frequently find the appearance or 
the endocardinm changed (actnally a notable portion 0\-erlying 
the indnration is thickened), and the myocardium not wholly 
destroyed, and in snclt cases it is ah>ays the enter layers and 
not the inner which are intact. Luken' has in part adopted 
this view; according to him, we meet with these inc1urations 
ordinarily under the endo· or pericardium, and only very rarely 
in the middle layers o[ the heart substance. 

Syphilitic myocarditis demands special consic1eration; it 
may occur in two forms-

1. In the form just described, of simple fibrous myocarc1itis, 
which only, from its occurring simultaneously with constitutional 
syphili•, may be attributed to the latter as a canse; and 

2. In the form of special pathological changes, namely, the 
gummy tumors imbec1ded in the heart substance. Rirord' was 
the lir:;t to call attention to this disease, and Yirchow has estab
lished its existence beyond a donbt. They are yellowi;;h-white, 
cheesy collections, appearing either as roundish tumors or in 
branching masses, which remind one of the same disease in 
the liver. 

1 Die pa.tho!. Ncubildungcn des l'liyocard. Ilenlc's Zcitschrift filr ration. Med. 
XX.Ill. Bd.,3. R. 

~ Cliniquc icooogrn11hiquc. Plate 2!>. 
VOL. VJ.-lG 
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They are situated in the intermuscular connective tissue, ancl 
like the other form cause atrophy of the muscular fibres; they 
project, usually, beyond the greatly thickened endo- or pel'icar
clium into the cavity of the heart, or else OL1tward into the peri-, 
cardial sac. They consist of firm, fibrous bands of connective 
tissue externally, and within of a mass of cells with a single 
nucleus, which easily undergo fatty degeneration. Sometimes 
many such tumors are found in a single heart. 

Diagnosis. 

It woulcl only be possible to diagnosticate chronic myocar
ditis when we could with certainty exclude all other diseases of 
the heart, which cause the same or similar symptoms, and espe
cially fatty degeneration; this we could scarcely succeed in doing. 
Naturally there will be no means o( distinguishing between the 
insufficiency of a valve occasioned by fibroid induration of a papil
lary muscle, and that caused by deformity of a 1iortion of the 
valve itself. If the symptoms which we believe to be character
istic were to be developed as a sequel of constitutional syphilis, 
we might possibly make the diagnosis of its probable existence. 

Course, Complications, Termination, Prognosis, and Treat
ment. 

Quite frequently the disease runs a conrse which is entirely 
latent, especially when only a limited portion of the heart is 
thus degenerated. Occasionly the patients exhibit for years 
together the above-mentionecl symptoms o( a diminution o( the 
functional capacity o( the heart. 

The hypertrophy which takes place in the rest of the heart, 
and which serves to compensate for the faulty action of the dis
eased portion, may in no small degree enable the patient to bear 
the disease so well as we find it to be borne in some cases. After 
a lo11g sickness, the end may come either directly through feeble
ness of the heart, the compensatory hypertrophy having gradu
ally given place to a passive dilatation, or by secondary diseases, 
especially in the lung, or finally by mptnre of the heart. 
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The prognMis must always be unfavorable. 
The treatment, from a theoretical point of view, can only con

fine itselI to lightening as far as possible the demands upon the 
)wart. Accordingly, the patient must avoid all severe physical 
exertions and excitement of nil kinds. For the rest, our treat
ment must be directed only to the alleviation of symptoms. 

Partial Aneurism of the Heart. 

In opposition to Corvisart's nomenclature, anenrysma cordis 
(activum, simplex or passivum), under which were compre
hended the difl'erent forms of dilatation of a single cavity of the 
heart, we now give the name aneurysma. corclis partialc to a par
tial dilatation of a cavity, and under this name we recognize 
two dillerent forms-the acute and the chronic. 

Acute, Partial Aneurism of the Heart. 

This occurs in two ways. If the endocardium, in consequence 
of an inflammatory process, has become yielding, the result is, 
that under the pressure of the blood it is torn, ancl the bloocl 
makes its way through the rent thus formed, and gradually 
undermines the heart substance; or else the endocardinm, over
lying a spot affected by rnyocarditis, is torn across, or destroyed 
by purulent inflammation ; in this manner a cavity is formed 
into which the bloocl forces its way, ancl thereby again contrib
utes to its enlargement. In both cases there is thus formed in 
the wall of the ]wart a spot which is more yielcling than the sur
ronmling parts, ancl which gradually bulges outward more and 
more, ancl so leads to the formation of a partial anemism. 
Although the cavity is Jilled with fibriuous coagnla, yet the 
walls never acquire thereby a sufficient power of resistance, and 
after continuous destruction of the heart substance it ultimately 
ends in rnptt1re. 

The seat o[ this aneurism is almost exclusively the Jeft ven
tricle, the anterior wall of this, especially close to the apex, ancl 
the upper portion of the septum ventriculornm, starting from 
which, a loosening of the leaf of the aortic valve which is nearest 



244 SCIIROETTER.-DISEASES OF TIIE TIEART SUB~TAXCE. 

to it, very re!ldily takes place. \\'bile Dittrich supposecl that 
the walls of this c:wity may undergo fibrous induration, and tlrn~ 
tlw dur:11ion of the aneurism may be prolonged, Rokitan8ky has 
recordetl no obserYation of such a process. Duchek, howeYer, 
has seen two such cases. 

The sympt01ns cannot generally be distinguished from those 
of myocarclitis. 

On account of the unusually rapid course of the disease, ancl 
the almost constant occurrence of rupture, the prognosis is abso
lutely unfavorable, and all the more so from the fact that before 
the fatal accident occurs, the patient may suifer from embolism, 
proclncetl by cletachecl fragments of clots or of the clisorganizecl 
heart substance. 

(]!ironic Aneurism of tlie Ileart. 

Aside from its possible occurrence as a sequel or acute aneu
rism of the heart, which is generally cloubtecl, this form follows 
upon an incluration (fibroid) of the heart substance. Contrary 
to the behavior of connective-tissue growths in other parts of the 
body, imlmated tissue in the heart is capable of no contraction, 
ancl is not in a condition to offer resistance to the pressure of the 
blood. The more extensive this process is, the less will be the 
power of resistance, ancl particularly when it embraces not only 
the heart substance, but at the same time the endo- ancl pericar
dium as well. 

The extension of the aneurismal cavity into the substance of 
the heart may be Yery gradual, aucl thus its shape may be com
pared to that of a fusifonn aneurism in the arteries, or, as also 
occurs in the arteries, the aneurismal sac may be connected with 
the cavity of the organ only by a narrow opening. 

Here again it is particularly the left ventricle ancl the apex of 
the same, where, aside from the septum, this form of clisease 
occurs. Pel vet (loc. cit.), in a collection of eighty-seven cases or 
anpu1fam of the heart, found the apex to be the seat in eighty
fi,·e, ancl, in the literature of the subject, only three cases are 
founcl where the right heart was affected. \Vhat importance the 
pars membranacea of the septum has in the development of this 
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disease, Rokitansky ' has lately shown by citing six cases which 
bear upon this point. In two of them the anelll'ismal sacs "·ere 
broken through, all projected from the left into the cavity of the 
right ventricle (Rokitansky knows only one case where the con
verse was trne, and this occmrell in intra-uterine life), and all hacl 
ocrnrred after endocarilitis which could be recognized. In the 
literatme numerous cases are found where the dist'ase was devel
oped in the auricles, and then the whole wall was involved. 
There can be no doubt that syphilitic myocarditis may give rise 
to the formation of chronic anemism in the heart. 

The size of the aneurism is very varied. It may attain the 
dimensions of a man's fist.' The larger the sac, the thinner, 
as a rule, are the walls; and in these we not infrequently find 
places where calcification has taken place, or else the whole sac 
may have the appearance of a bony case or box. The sac is 
filled with various layers of fibrinous coagula of older and later 
formation. 

Usually only one such aneurism is present, but in exceptional 
cases several may be found (even as many as fom), and then 
they lie close against each other. separatecl only by a low wall of 
}Jartition. According to Lobel and Tlmrnam • the mal" sex 
seems to show a greater preclisposition to this disease than the 
female. 

As regards age, it is nsually those of adrnnccd age who are 
th<' subjects of the disease, and its occurrence among young per
sons must be considered as one of the rarities. 

The rt>st of the substance of the heart may rnmain in its nor
mal condition, or may become hypertrophied, which certainly 
would lle a more favorable condition. 

The symptoms are in no way to be distinguished from those 

1 Die Defcktc dcr Scheidewiinde des Ilerzens. Wien. BraumUller. 1873. 
'The lnrgcst is that described by Berthold (Tiplitz, 18S9). It occupied the whole 

right nuricle, distending it to the size of a man's head, wu.s in contact with the chest 
wall throughout, and had absorbed n. large portion of the sternum between the levels 
of the second n.nd fourth ribs, and likewise the portion of rib adjoining was only coYered 
by the skin, which itself was so destroyed by the pressure that the blood trickled 
through in some places. 

3 On .A.ucutism of tho Ileru1;1 with Cases. Med. Chir. Transact. 1838. Ill. 2 Ser. 
No. 3. 
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of cluonic rnyocarditis. Skoda has observed a bulging of the 
intercostal space overlying the seat of the aneurism. Theoreti
cally we can easily see that this should be so, but up to the pres
ent time no similar case has been recorded. \Yhere theaneurism 
is of considerable size ancl lies in contact with the wall of the chest, 
there may be a corresponding dulness in the percussion note, 
which cannot be distinguished, however, from that caused by an 
enlargell heart, or, as in the case of Berthold, by an aortic 
anem·ism. It is very improbable that even in the sessile aneurism 
any murmurs are produced ; and should any such be heard, 
they must have their origin in other alterations in the heart. 

From what we have already said, it will be seen that the 
question of diagnosis can hardly be considered. As regards 
vrognosis, experience shows us that when there is sufficient 
thickness of the walls, the aneul'ism may exist a long time, ancl 
that sessile anenrisms may possibly terminate in cure by the de
posit of fibrinous coagula in their interior. As a rule, however, 
they end in rupture at a period more or less remote, and which 
we cannot detennine. :Moreover, the fibrinous coagula may girn 
rise to em boli in various organs of the body. 

Fat Metamorphosis, Fatty Heart, Colloid Degeneration. 

Sec the literature of hcnrt diseases in gcneral.-v. Plavr, Zur Casuistik dcr Fett 
dcgcncrntion des Ticrzfleischcs. Aus dcr mecl. Klinik des Prof. Rigler in Graz. 
Spitnls-Zcitung. No. 21. lSGO.-E. lVaqner, Fall von eigcnthiimlicher oder 
primiircrErweichungdcsllerzft('isches. Arch. d. Tleilkundc, I. 2. 1860.-Lctiin, 
Stuclien tlber Phosphornrgiftung. Virchow's Arch. Bd. x:xr. 1861.-Page, 
Urematopericardium and complete fatty degeneration of the heart, sudden 
death. Lancet, 1863.-Fritz, Ran'Dier ct Verliac, De la St(:atosc clans l'empois
soncment par le pbosphorc. Arcbiv gCn. de l\!Cd. Juillct, 1863.-Prof. E. Wagner, 
Die Fcttmctamorphose des Uerzfleischcs in Bczichung zu dcrcn ursiichlichen 
Kmnkhciteu . Verhandluug cler med. Oesellschnft zu Leipzig, 1864.-Sick, 
Ucbcr acute Fetttlcgcneration innerer Organe Uei Pocken. '\iirtemb. med. 
Corresp.-Blatt, 1865.-PiotroUJsky, De ladC:gCnescencc grais.seuse du camr. Th~sc 

de Paris, 1865.-l.A.:yden und 1llunk, Die ar.utc Phosphorvcrgi ftung. Virch. Arch. 
Bel. XXJ{IV. 1865.-Saikowsky, Ucbcr Fettmctamorphosc dcr Orgauc nach 
iuucrlichcn Gcbrn.uch von Arscuik, Antimon und Phosphorpriiparaten. Virch. 
Arch. Bd. X..XXIV. 1865.-Klcbs, Zur patbol. Anatom. dcr Phosphorvcrgiftuug. 
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T'irrhow1s Arch. Bd. XX.XV. 1SG3.-Se11ftleben, l;ebcr die Erschcinungcn uncl 
den anntom. Bcfund bci Phosphon·crgiftuug. Yircbow's Archi,·. Bel. XXXYI. 
18f.i6.-Noth1Ul.'ftl, Die fcttigc Degeneration cler Orgnne bei Aether- und Chloro
formvcrgiftung. Berliner klin. Wochcnschrift, 1866.-Blachez, De la StCatosc. 
Thi!~ de concours. Paris, 1SGG.-Kaslan, De dcgencratione cordis adiposa. 
Disscrtut. Bcroliui. 1867. -Krylow, Uebcr fcttige Degeneration tlcr Hcrz
mu!skulntur. Virchow's Arch. Bel. X.LIV. Deft 4, 1SGS.-Blachcz, Gnz. des 
hOp. 10. Soc. de med. de Paris, l86S.-Russdo1f, Deutsche Kliuik, 1868.-J. F. 
Payne, Two cnscs of sudden death from affection o[ the heart examined in the 
post-mortem theatre. Brit. Med. Jouru. Fr:b. 5. 1870.-Clarkc, A case of angina 
pcctoris with advanced fatty degeneration of the heart. St. Georg. Hosp. 
Reports, IV. 1869.-Luil!tlen, Beitrag zur Cnsuistik dcr Fcttdcgcneratiou dcr 
Hcrzmu:-ikulntur. Betz' Memornb. No. 11.-GooclMin Ralplt, Fatty degeneration 
of the heart. Anginn. pcctoris. Ph ilac1. Med. and Surg. Rep. Jan. 28, 1871.-
8. 0. lVaaaatjerna, J'nll af fettjiMa. Finska. l:Lk. snllsk. hancll. Bd. Xlll. S. 51. 
1811.-Trrwhe, Berliner klinischc Wochenschrift. 1871 No. 26.-D. Cursch· 
mann, Zur Lchre Yom Fettherz. Vircb. Arch. 18i3.-l~n!fick, lJcbcr Fcttherz. 
Berlin. kliu. Wochenschrift, Nos. 1 u. 2, 1873. 

Introduction. 

Under thP title, fatty lteart, are comprised several conditions 
quite different from each other-

1. Sometimes there is an increase in the accumulated subpcri
cardial fat at the apex, in the ventricular furrows along the 
course of the vessels, and at the base arouncl the junction of 
the auricles and ventricles, aml at the origin o( both the l(reat 
vessels. This condition of itself is unimportant and only attains 
any importance when, by the great accumulation of fat, the 
muscular snhstanre of the heart has fallen away. 

2. The true fatty degeneration, where the muscular fibres are 
themsPhes changed into fat, the real fatty lteart. Ent even 
this condition will have no great weight classically, unless it 
attacks large portions of the heart ; in this class belongs the 
yellow atrophy which is a very extensive fat metamorphosis of 
thP heart st1bstance. 

3. The result of parenchymatous myocarditis. It will be 
vpry difficult and often almost impossible to clecide whether 
in a given case we have to deal with this form, or with the 
above-mentioned idiopathic form of the disease. 
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History. 

The ancients were familiar with the increase in the nornrnl fat 
about the heart. Ilints concerning fatty degeneration of rhe 
muscular tissue are found in Lancisi an<l Morgagni, bllt Laen
nec was the first to distinguish accurately between true fatty 
degenemtion and fatty heart from external deposit of fat, which 
by pressure 01· by interference with nutrition caw;es an atrophy 
of the muscular substance. 

In later times great credit has been gained in Germany by 
Rokitansky, an\J. in England, where there has always been a 
llreililection for investigating this subject, by \Villiams, Paget, 
Ormerod, Quain, and Stokes, in advancing our knowledge of this 
form of disease. 

Pinally, quite recently, scientific men have endeavored to 
show, some of them, that the importance of this pathological 
condition has been exaggerated (Duchek), and others that it 
has been underrated and not sufficiently examined ; of the latter 
party we should mention especially E. vVagner, who has given 
the subject a most carefnl investigation. 

Etiology. 

The c1eposit of newly-formed fat upon the 11eart is very fre
quently founcl, ancl especially in drinkers, together with a 
simultaneous deposit of fat throughout the whole system, and 
in this fact do we find the explanation of it. It is quite different, 
howe,·er, when fat is found only arouncl the heart in individuals 
all'eady deteriorated by various other diseases. Ilere the dis
ease is purely local, and only in such cases could the theory of 
an occurrence of metastasis of fat find any support. 

If we wish to bring the causes of fatty degeneration under 
one single head, we may say that, in general, we find it wherever, 
as a rrsult of a distnrbance in the interchange of elements in the 
body, there is an insufficient supply of oxygen. Such conditions 
a.1·e very frequently present in the body : 

1. Associatec1 with a series of general disturbances of nutri-
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lion, as, after various severe chronic diseases, protracted snppn
ration, grmt Joss of blood, ill the com·se of tnbercnlar an<l can
cerous rachexia, long-contim1ec1 ancl se,·ere forms of syphilis, but 
particularly in profonucl amemia (Ponfick,' Biermcr,' Gusse
row '). 

Biermer relates several cases of patients of middle age ill whom 
he met with fatty degeneration of the heart as a sequel of 
anrcmia. Gusserow fonncl a fatty degeneration of the heart Stlb
stance as tlw only recognizable pathological condition in the 
bodies of five vatients, who suffered from most profound 
anmmi<L during pregnancy, and in all of whom a fatal eml 
occunc<.l before arriving at term. Ponfick, who, considt..?ring 
the alteration which takes place in the blood, has declaretl the 
existence of a special anmmic form of fatty deg<'ncration of the 
heart, characterizes it by diminution in the quantity of blood, 
great pO\"erty in fibrine, ancl a considerable decrease in the num
ber of red corpuscles ; it is this condition of the blood which 
rende1·s it so liable to cause dropsical efftlsions. 

The experiments of Tschudnowsky' and Perl,' by vcnescc
tion of clogs, gave a fatty degeneration of the JwarL as the result. 
Perl made small venesections at short in tervals and also larger 
ones at longer intervals. In six cases out o( seven in the last 
series, there was fotrncl at the autopsy a clistinct ancl well-marked 
fatty metamorphosis furthest acl\'UJlCed in the papillary mnscles 
ot the left side, next in those of the right side, after this fol lowed 
in SLlcression the walls of the left ventricle, then those of the 
left auricle and the l'ight ventricle, ancl, least of all, those of the 
right auricle. 

~\!though it hacl in none of them reached the aclrnncPcl stage 
in which we find it in man, yet the perverted nutrition of the 
heart substance was the only discoverable cause of death. In the 
cases of the first series a perfectly normal condition of the heart 
was found throughout. 

1 Berlin. klin. Wochenschr. 1873. :Kos. 1 n.nd2. 
9 Corrcspondcm:blatt flir schweizer. Acrzt;e. 1872. No. 1. 
i Arch iv fllr Gyniikolog. JI. Bd. 1871. 

'Bolkin1sArchiv. 2. Bd.1866-9. 
5 Vircbow's Archiv. LIX. Bd. 1 Heft. 



250 SCITROETTER.-DISEASES OY TlIE ilEART SUBSTANCE. 

An acute fatly degeneration occurs after severe puerperal 
processes, typhus and typhoid fever, the exauthemata, and 
acute yellow atrophy of the liver. Among the acute infective 
diseases the heart is mosL frequently and seriously inrnh·ed in 
remittent fen'r (Ponfick, 1. c.). 'l'here is no reason here why we 
should not con:;idcr the disease of the heart as an acute paren
chymatous inflammation, resulting, "·ithout doubt, from thr 
geneml disturbance of nutrition. 

Under the influence of certain poisonous substances there 
arises a very considerable fatty degeneration of the heart. Among 
these we may specially mention poisoning with phosphorus, with 
mineral nnd vegetnble ncids, and chronic alcohol intoxication. 
Since in this form the disease is alwnys associnted with similar 
changes in the lh-er, the kidneys, the gastric follicles in the 
stomach, as well as in other muscles in the body, it is evident 
that the cause must be n general one, ancl hence existing in the 
blood. It is highly probnble that a portion of those cases of 
fatty degeneration of the heart which accompany Bright's dis· 
ease shoukl be placed in this category, for cerlnin constituents 
of the urine which act as poisons remain in the blood and exer
cise a deleterious influence on nutrition. 

"\ Vhcre1·er there is a fatty degeneration, not only of the heart, 
bnt of most of the muscles of the body ns wel l, it is evident there 
must be some general disturbance or nutrition, for which, how
e1·cr, it is often difficult to discover the true cause. 

It is wrong to consi(ler fatty degeneration of the heart a 
]Jhysiologieal retrograde metamorphosis attl'ndant upon old 
age, though it is true that this disease occurs frequently in old 
people; for this, however, we mny find abundant explanntion in 
the insnffirient supply of oxygen caused by simultaneous dis· 
ease h1 other organs. 

2. There is among the cnuses a series of disturbances of 
nutrition which act locally upon the heart. Jiere pericarditis 
deserves e pecial mention, as a sequel of wl1ich fatty degenera
tion of the heart is found with unusunl frequency. Yirchow' 
thinks they must belong to that form of pericarditis which runs 

I Archiv. XIII. nu. 
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its course with high fenr, and with an unusually accelerated 
action of the heart, eYen early in the disease. \\'agner (I. c.) 
out of 2,000 autopsies, gh·es 35 cases of severe pericarditis, and 
in 17 of these he found, on microscopical examination, a moder
ate fatty degenerntion of the heart substance; according to 
my own observations, I should place the proportion much 
higher. 

Very often a fatty clegeneration follows upon valvular lesions. 
In 2,000 autopsies, \Vaguer found 75 Yalvular lesions, and of 
these 28 were the subjects of fatty degeneration, either moderate 
or se-vere. 

It is po•sible that the cause of this may be sought in the 
increased labor of the heart, which in general must be considered 
a cause for tile development of fatty degeneration. It seems more 
probable to me, however, that the downward impulse is gi1·en 
by other disturbances of nutrition, doubtless of a !oral natme. 

Disturbances of the circulation in the aortic system, diseases 
of its coat , and contraction of its calibre, lead to partial fatty 
degeneration of the left ventricle; and so likewise do disturbances 
in the pulmonary circulation, especially those caused by exten
sive emphysema, pleuritic exudation, chronic tuberculosis, and 
cm·vature of the spine, lead to partial fatty degeneration of the 
right ventricl.,. It may occur in both together as a consecutirn 
changP after antecedent hypertrophy.' 

In fatty degeneration of the heart great stress has hitherto 
been laid upon the condition of the coronary arteries, and many 
excellent observations have been recorded of cases where, with a 
more or less complete obliteration, endarteritis, atheromatous 
process, and fatty degeneration of the inner coat o[ thes0 Yessels, 
there was a fatty metamorphosis of the heart. Since the changes 
under consideration are more frequently found in the left 
coronary artery, or at least more distinctly marked there, this 
may possibly explain in part the more freq neut disease of the 

1 Trnube (Berl. klin. Wochenscbr. 1871. No. 2G), amongi:it other expfa.nations, offers 
tbiR: That in consequence of the dilatation, there is n decrease by compression in the 
size of the capillaries which pass through the distended walls, by means or which there 
is n diminution in the number of red corpuscles which pass by a given point in the mus
cular fibres in!\ given time. 
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left ventricle ' As regards the etiology of fatty heart, however, 
we must remember that this condition of the coronary artery is 
by no means so common an accompaniment of the cUsease as is 

genernlly supposed. 
3. Finally, I believe that we must learn to consider a great 

number of the cases of fatty degeneration as only the result of a 
chronic parencltymatous 11lyocarditis. This view finds support 
from the fact that the disease often exists simultaneously with 

the remains of other inflammatory processes in the hemt, degen
erations of the valves, thickening of the endocardium, adhesions 
of the heart to the pericardium, etc. 

The male sex seems to ham a greater predisposition to this 
form of the disease than the female ; but in the amcmic form the 
female sex preponderates (Ponfick) . 

Pathology. 

General Description of tlte Disease. 

'vYe can only speak of a general description of the disease in 
that particular form which we are accustomed to call the chronic, 
icliopathic, the form which the English physicians most frpquent
ly describe ; it is the description of a chronic weakness of the 
heart. In very anromic patients this w:ill vary to some cxt<•nt by 
the increased prominence of amemic symptoms. In other cases 
it assumes the character of an undefined afl'ection of the heart, 
anc1 this is especially the case when the disease is confined to 
single portions, at all events when limited to the papillary mus
cles. Again, the disease may nm its course without any signs, 
and our first knowledge of its exist0nce is acquired by the rupture 
of the heart, for which its inroads have pavec1 the way. 

Patltological Anatomy. 

In the first form the fat is at first found collect~c1 in the 
above-mentioned portions of the subpel'icardial connecti,·e tissue, 

l Clarke (St. George's Ilospital Reports. IV. Canstatt, 1870) describes a case of ad· 

vanced fatty degeneration of the heart iu which there was found au almost com11letc 

obliteration of the left coronary artery by atheromatous 1.Hseaae. 
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but often embracing the whole l1 eart in such a mamwr that it is 
completPly enveloped in a capsule of fat. The fat is not only 
coll1'ctecl on the sm·face of the organ, but it pushes its way in 
masses of greater or less dimensions, following the course of the 
fibres of connective tissue in between the muscular bundles of 
the heart substance. 

Thus it may cause a considerable atrophy of the heart sub
stance, which is seen only in thin pale strips and layers. 

In the second form the process takes place in the primitive 
bunclles of muscular fibres themselves. Their contents become 
cloudy, the transverse strim disappear; at first we find single 
drops of fat, later they are formed in rows, and finally we see 
them in such quantity that the whole sarcolemma is filled with 
them, and the drops run together and form large globules. 'l'he 
heart Sttbstance is thereby strikingly changed in appearance, 
becomes pale and yellowish in color, and its texture is flabby 
and easily tom. 

This condition, which occurs with far greater frequency in the 
left ventricle, is found in small scattered spots in the wall of the 
heart, the trabeculro carnero, the papillary muscles, or the 
septum, or is spread over larger regions following the course of 
the endo- or pericardium, or, finally, invades the greater part of 
tlrn.t section of the heart which is afrected, more rarely the right 
ventricle and the auricles, but occasionally the whole heart at 
once. 

'l'he disease may be either acute (and here usually the diifuse 
form prevails) or chronic, and doubtless most of the cases of 
partial degeneration belong under this latter head. 

A case of cavernous clcgcncrntion of the muscular tissue of the 11 cart, of very 
great interest, is dcscribccl by Skrzeckn. 1 On cutting through the walls o{ the 
heart of a man twenty-one years of age, who died suddenly after a fall, he 
found an appearance resembling a bath-sponge, caused by cavities, from the size 
of a pin's head to that of a small bean, lying close r.gainst each other, and 
separntccl by a muscular tissue of a yellowish bro"-n color. The process nfTcctcd 
especially the left ventricle and the septum ventriculorum. The muscular tissue 
was everywhere fatty. Skrzccka believes t11e holes to bava been formed hy the 
destruction by fntty drgcncmtion of scattered portions of the tissue, as opposed to 

1 Virch. Archiv. Bd. XI. 
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Yirchow, 1 who twice• observed a sitnilar condition in a new-born male child aml 
in :rn l.:ight months' fretus, 3.ll<l thinks in all the c:.1scs the cause was a cavernous 

niyoma. 

The a$sertion of I\ eber,' that hearts affcctecl with fatty 
degeneration contain no more fat which may be extracted by 
ether than normal hearts, is contradictecl by Boettcher 3 ancl 
Yalenti1wr.• The former found in the normal heart from 8.9 
to 12.9 per cent. and in fatty heart tissue from 10 to 16.7 per 
cent. Valentiner found in the normal heart from 1.8 to 2.3 per 
cent., and in the heart tissue of the left ventricle of seven 
drinkers, which otherwise ilid not appear to be affected by fatty 
degeneration, he found from 2. 3 to 2. 0 per cent. of fat. 

In conclusion, I will mention two other forms of degeneration 
of the heart tissue. 

In the conclition to which Friedreic\1 has given the name 
"sklerosirende Atrophie,'' the heart substance is firmer, shows 
on section a waxy appearance, the primitive bundles have par
tially lost their transverse strire, or so far that they have the ap
pearance of colorless cylinders. 

The amyloid degeneration, which Virchow has observed, 
diJl'Prs from the form we have just described only by its reaction 
with iodine. 

Symptoms. 

Thrse vary vrry murh according to the extent or the process 
ancl the rapidity with which t.he condition is developed. Even 
though later and more accurate observations have shown tbat 
a partial fatty degeneration of the heart is very frequently 
observed in autopsies where it was not recognized during life, 
this was not the fault of the observers, but only shows that the 
process mn its course without gidng rise to symptoms. E. 
\Yagnrr has callecl special attention to the fact that the few 
remaining healthy·muscular fibres are able to sustain the heart 
in the performance of its functions, and especially is this the 
case uncler the influence of increased inne1Tation. Very ire· 

1 Gesarom. Abb:mdl. 1856. 
2Vircb. Archiv. Bd. XII. 817. 

3 Virch. Archiv. Bd. XU. 
4 Archiv fiir wisseusch. licilkundc. lSGO . Bd. V. 
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quently the disease ran its course l.mperceh·ecl, at most giving 
occasion now and then to unimpmtant disturbances before thp 
occurrence o( rupture of the heart. \\"here the disease is dis
tinctly fomwd and runs generally a chmnic course, it gh•es rise 
to a series o( symptoms which we will now describe. 

Pltysical signs.-\\'hen the process is extensive, the impulse 
is weakened, and the pulse correspondingly small. Not nnrre
quently a very considerable diminution in the frequency of the 
contractions of the heart was observed, it being reduced to be
tween thirty anc1 forty beats or even to fifteen in the minute 
(Stokes). Tl1is diminished frequency i8, however, not character
istic; for, on the one hand, it is found also in other diseases, and, 
on the other, even in fatty degeneration we often fim1 it normal 
in frequency or even accelerated. An increased area ql dulness 
over tlie lteart is obsened in all those cases where fatty degen
eration has attacked a heart already changed in its dimensions. 

There may be also a dilatation of the cavities as a sequel of 
tlw fatty degeneration, and thus a corresponc1ing increase in clul
ness rnay arise. 

Auscultation may either give us perfectly normal sounds or 
perhaps weaker ancl c1nller' tllan natural. Allusion is often made 
to a systolic murmur, which is believed to be occasioned by insuf
ficient contraction of the papillary mnscl1's, causPcl by their fatty 
degeneration. Though we may gmnt the possibility of such a 
thing theoretically, yet I think that fatty clPgeneration or the 
papillary muscles is one of the rarest of the causes or mitml in· 
suOiciency. 

The first result of diminishecl power of contraction in the 
heart will be a condition of stasis, and, in fatty cll'gPnemtion or 
the left as well as the right ventricle, this will be made manifest 
in the system or the superior and inferior venre can!), by swelling 
aud pulsation of the veins of the neck, cyanosis, am1 slight 
dmp'y; the skin is not alwnys cyanotic, however, but of a dirty 
yellowish color, and pale, especially in those cases which are de
veloped with the symptoms of anremia. 

Not nnfrequently the patients complain oJ: a feeling or distress 
nnd constriction in the chest, ancl often of pain extending clown 
the arms, thus simulating angina pectol'is. As regard; the peen-
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liar form or respiration which Stokes has clescribed as character. 
is tic or this disease, and which has bPen narned a Cter him "Stokes' 
Respiratory Phenomenon," we know now that this singular ancl 
distinctly marked kind of respiration occms in many diseases. 
I have seen it many times most remarkably exhibited in Bright's 
disease, without any pathological changes which could be recog· 
nizecl in the heart. 

On the part of the brain, we have a series of symptoms which 
are describecl under the title or pseudo-apoplectic, ancl which 
pmbably depend rather upon a condition of anmmia than on one 
of hypencmia. They are manifested partly by slight attacks or 
dizziness, partly by fainting turns, or even, finally, by actual 
coma. Ordinarily they haYe no serious rnsults, except that the 
patient may show signs of loss o[ memory for some little time 
after recovery, and they very rarely have a fatal termination. 

The relations or hemonhage and fatty metamorphosis of the 
heart to each other have not yet been fully explained. In this 
disease hemorrhages certainly occur without our being able to 
i·ecognize any fatty degeneration in the vessels. But more ire· 
quently it woulcl appear that repeated hemorrhages are at last 
folloll'ctl by fatty degeneration of the heart. 

\Villi\tms has called attention to the appearance of an arcus 
senilis in the cornea where fatty degeneration of the heart exists. 
Even if it be trne that fatty metamorphosis in the eye often 
occurs simultaneously with that in the heart, yet this is by no 
nwans a constant accompaniment. 

Acute fatty metamorphosis ef the heart is obscured in its 
symptoms by those of the primary disease, and its existence is 
not made maniCest. 

Diagnosis. 

Inasmuch as all the symptoms occur in other diseases of the 
heart as well, it will be very difficult to make an accurate diag· 
nosis, and we can only do so when we can exclude these other 
diseases; this is particularly true of chmnic myocarclitis and 
fibroid degeneration of the heart. First of all, we must make up 
om mind that the cleposit of epicardial fat, which leads to atropl1y 
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o[ the muscular tissue, cannot be distinguished from true fatty 
degeneration. 

In diagnosis, special stress shoulc1 be laid upon the following 
points. The disease occurs especially in ad,·anced age, in corpu
lent people. If we observe the symptoms already described of 
weakness of the heart, feeble impulse and pulse, dilatation of the 
cavities, and attacks of fainting, and other diseases can be ex
cluded, we may suspect the probable existence of a fatty heart. 
'l'he pl'esence of arcus senilis under such circumstances may give 
us a confil'mation of Olli' diagnosis, but o[ itself the sign is not of 
critical impol'tance. According to the statements of Stein, the 
simultaneous existence of Bright's disease would favor the 
diagnosis o[ parenchymatous myocarditis, which also attacks 
cacl1ectic ratlier than corpulent people. In that acL1te form o[ 
fatty degeneration of the heart which occurs as a sequel of pro
found anmmia, the diagnosis will be easier from the existence 
of this latter disease; but the difficult question here will be 
whether the anmmia or the fatty heart is to be considered the 
more prominent affection. 

The question of diagnosis is different, however, when the 
fatty degeneration has Jed to the formation of valvular lesions, 
or diseases in the respiratory organs. For, if it appears that the 
signs of cornpensatol'y action gradual ly become feebler, if the 
interference with the circulation increases, or at all events the 
existing mul'murs lose their intensity, and cyanosis is steadily 
developed, then we may, with considerable certainty, declare 
the existence of this form of degeneration of the heart sub
stance. 

Course, Dztration, Ter1nination. 

Partial fatty degeneration may, as we have learned from so 
many autopsies, be of little significance as regards the condition 
o[ the whole system. Acute fatty degeneration, and that which 
arises from poisons, usually cause a rapidly fatal tcrmina tion. 
Chronic deposit of fat and fatty degeneration of the heart sub
stance may, under favorable circumstances, exist for many 
years, since fortunately a small portion of the muscular fibres, 

VOL. Vl.-17 
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which yet remain sound, suffice to maintain the functional 
capacity or the organ, un til finally the circnlation in vital 
organs is not sufficiently k ept up, or, the process still ex tend
ing, with gradual failing of the pa tient, and more and more 
frequent attack s of fainting and dyspnma, cl ath occurs by 
paralysis o[ the heart or rupture, of which we shall speak more 
at length further ou. 

Prognosis. 

This will be unfavorable in all form s of the di sease except 
the partial dPgeneration, and even in this i t will be very bad if 
the process has attacked a papillary muscle. In lhe acu te form, 
from the severi ty of the whole process, we could hardly antici
pate other than an unfaYorable termination, and only in the 
toxic form could we imagine that, if the extent of the poisonous 
influence has been moderate, possibly resto ration might follow. 

The prognos is of the chronic form will al so be unfavorable, for 
we should get loo deep in the doctrine of fin al causes if, for 
example, we should arg ue as fo llowo : H ypertrophy o[ the left 
ventri cle serves as a compensation for the insuffi ciency o[ the 
aortic valves. Now j[ the hypertrophy exceeds the necessary 
limits, might not a moderate amoun t of fat ty degeneration of 
the muscular t issne serve to compensate for thi s excessive hyper
trophy 1 " ' hat inttuence could we then fi nd to k eep this fatty 
metamorphosis within bounds? Qui te the opposite of thi s ; we 
must al ways consider il as a retrograde and necessarily dele
terious process. 

Treatment. 

In individuals who ha\·e a tendency to excessive fomiation of 
fat , we must endeavor to pnt a stop to the acc umulat ion, to pre
vent its deposit in great quantity about th t> heart. This will be 
best accomplished by a careft1l regul ation o[ the hahits and 
method of life, and a selec tion o[ appropriate fooc1, avoiding, as 
far as possible, the use of articles conta ining starch, fats, and 
sugar, and also beer. 

·where a considerable deposit of fat already exists, diluent salts 
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will be particularly indicated, especially the alkaline carbonates, 
sulphates of soda and magnesia, and mineral waters which con
tain these salts. In the anromic form otu· medication will be 
particularly di1·ec ted to increasing the quantity and quality of 
the blood. 

In the other form s, tlie treatment must necessari ly be purely 
symptomatic, desig ned, above all , to strengthen the system in 
geneml, and make the functional activity of the heart sufficient 
for its dema nds. 

The remedies necessary here are those which are well known, 
and which we have frequently enumerated. So a lso, the separa te 
prominent and dangerous symptoms, such as fainting and 
di s t1·ess for breath , will demand their appropriate remPdies. The 
treatment de ·cribed by Stokes, and which was di scovered by a 
patient who sufTered from this di sease, viz., bending the head 
c1ownwa rd between the knees, has since that time been gener
ally employed in such attacks, at least all over England, and 
with good results. 

S1JOntancous Rupture of the Heart. 

The works of Jforgagn i , Cruveilllier, Rokitansky, FUl'iler , Bmnberger, Duchek, 
Jl'riedreic/1, D 11scl1, and others. 

Ollioirr , Diet. cle M!'cl. 2. edit. tom. YUL Paris , 1834.- Chrastinn, Bcitrng 1.ur 

C:1rdi orh c xi ~ . Ocsterr. Zcitschrift flir pmktischc llcilkundc, 1857.-El/hmme, 
E,-sai sur lcs ruptures du creur. ThCsc, Paris, 1857.-I',el'l/wltl, J\l crkwiir<li gcr 
Fall cincs von dcr rcchtcn Vorkammcr ausgehenclen Herzancurysmas. Tcplitz, 
1 8.">9.-Giu.~seppe Orsolnto, Bulle rotturc spont:mee de] cuore. Annnli univer
sali di Medic. Milano Gcnnajo, 1860.- Ifnmilton, Rupture or the hen.rt. The 
Lancet, 28. Jan. l SGO.- Malmslen, Fall von Ruptura cordi s, llygica, 21. Ild. 
p. GH>. 186 1. -Arlirlge, Case of rupture or the heart. Rcale'!'J Archi ves of 
Med. No. IX. -Neuffer, Pllitzlichcr Tod an Ilcrzzcrrcissung . W ii rtcmlicrg. 
Currcsp.-Blatt X..X...XI. 24. 1861.- Edqnr !.AJwe, Un cas de rupture du cre ur. 
Gnz. hcbcl. No. 39. 1862.-Jfrrlaf>artl, De la pcrfor:ition intcrventri culairc du 
creur. Th C.r:.c, Strnshourg, 1863.- Riitlger, Uebcr spontanc Rupt urcn drs Jl cr
zcns. Arch dcr Jlcilkunke, IV. 502. 1863-Slluliel', Sur an cas de ruptu re du 
creur. Onz. med de Paris, No. 9. 1SG3.-JlfitUcr z1' Calw, Hupturn C(ir<.lis. 

'\Vil rtemberg. Corresp. -Bl. XX.XIV. 28. 1BG4 .- IlJrin g, Huptur des Septum 
cordis. 'Wiirtemherger Co rrc~p. -BL 10. Bel. I. 1SG4 -Coc/1eteu.r, Hnmoll issc· 
mcnL rouge du cccm·, 1·upture1 mort instantanee. Gaz. des hUp. No. 71. 1864.-
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1870.-Alfred Wiltslti1·e, A case of spontaneous ruptu1·e of the heart in two 
places. Transact. of Patho1. Soc. X.,"{I. p. 97. 1870.-..11f. Vedie, Rupture du 
ccrur. Gnz. des hOpit. No. 37. 1811.-.&irth, De la. rupture spontanCe du cccur. 
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of the heart. Brit. :Med. Journ. :May, 1S12.-fluf)hC8
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Phi1adelph. l\Ied. and Surg. Rep. Vol. XXVIII. :May 3, 1873.-0. ltfettenheimtr, 
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Introduction. 

Under the head of wounds of the heart, we shall speak or 
that form of rupture which follows upon severe shock, a fall, jars, 
blows with spent balls, and the like. Hern we shall speak only 
of spontaneous ruptures. 

llistory. 

\Ve are inclebted to IIarvey for the first observation of a rup
tme of the llecirt. l\forgagni wrote at lengtll concerning it, and 
gave exp1·e sion to the opinion that it could only occur whern 
the muscular tissue was diseased. It is singular that he him
self came to his encl by this very fatal accident. 

Our first knowledge of a rupture of the chorclm tenclinere is 
gained from Corvisart. In later days, by a great number of 
obsen·ations, the cause or this al ways rare occurrence has been 
considerably cleared up. 

Etiology. 

\Ye can now Jay down the rule with certainty, that sponta· 
neons n1pture cloes not occur in a heart whose musculal' texture 
is sound, and in all those cases where the opposite was maintained 
the investigation could not have been made with sufficient care 
and accuracy. There is always a diminution in the cohesion of 
the muscular elements occasioned by pathological changes. In
creased pressure within the heart will not suffice by itself to cause 
rupture, but when associated with a disease of the muscular tis
st1e, it certainly may do so. Among such disease fatty degen
eration and breaking clown of muscnlar tissue should be specially 
mentioned. According to Quain,' out of sixty-two cases of rnp
tnre this disease was found twenty-five times. According to 
Barth,' in twenty-four cases it was r0tmd nineteen times. 

1 On Fatty Diseases of the Heart.. London, 1851. 
1 Archives G~n. de MCdecine. Feb. et Mars. 1871. 
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The next most frequent cause is the pathological condition 
found in acute and chronic inyocarditis, and here it may occur 
either dtning the original inflammatory process, or later when it 
has resulted in abscess or fibroid induration. 'Vhen abscess is 
formed there may be a breaking through of the inner muscular 
layer, ancl the force of the blood current stren,ming in will cause 
a rupture of the outer wall n,s well, or the abscess may open 
eiLher inward or outward and the remaining muscular wall may 
be too feeble to sustain the blood pressure, and finally give way. 
A fibroid induration may rupture as such or only after prolonged 
rnsistm1ce and the final formation of a partial aneurism of the 
lleart. In nineteen cases of anenrism of the heart Monneret' 
founcl three ruptures. 

Disease qf' the coronary arteries is not unfrequently a cause 
of rupture. One of these, enlarged by aneurismal dilatation or 
become brittle by atheromatous degeneration, will sometimes be 
the starting-point of a gap in the nrnscular tissue, which con
tinues unLil ultimately perforation is established. An embolus, 
impacted in tho coronary artery, may set up softening in its 
neighborhood, which shall ultimately lead to rupture of the 
heart wall. 

New growths, gummy tumors, and echinococci may occasion 
rupture by the degeneration which they cause in the muscular 
tissue in their neighborhood. 

Theoretically, we cm1 easily imagine that nanowing of th€ 
calibre of one of the great arteries at its origin or further on in 
its course, either congenital or CMtsed by pressure from without 
(by aueurism, tumors, and the like), must lead to a very great 
increase in blood pressure in the corresponding ventricle. But 
this ventricle is so constructed thn,t it can enclure this increased 
pressure for n, long time, and finn,lly by hypertrophy may be 
1·endered still further competent for its work. Ru}Jture is so 
rare under circumstances like these, that if it occur we must 
assume a simultaneous disease of the heart substn,uce to.be the 
chief cause of its occurrence. 

In addition to the causes above mentioned, there is usually 

1 Compend. Vol II. 
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some accidental circumstance which is the immediate cause of 
rupture; such are anger, fright, a foll meal, sernre bodi ly exer
tions-among these an epileptic attack (Tissot), stmining at stool 
(Gt•orge II. , king of England, died in this manner [Nicholls]'), 
a soklier by straining during copulation (llforgagni). Sometimes 
th1• rupture takes place when the body is entirely at rest, and 
many cases are related where this occurred during sleep. Ac· 
cording to Devcrgue (in the essay by Elleaume), in every forty 
cases of sudden deaths there is one by rupture of the heart. 
According to Aran, in two hundred ancl two cases of sudden 
death, following upon pathological changes in the circttlatory 
apparatus, thirty- three occurred by rupture of the heart. 

As regards sex , it is very much more common among men 
than among women ; in the collection of cases by Elleaume, for 
example, out of sixty-one, thir ty-seven were males and twenty
four females. Only in the collection of Barth are the females in 
excess; out of twenty-four cases, seventeen were females and 
seven males. 

As rega rds the time of life, the occurrence of this accident is 
immensely more frequent in old age-that is, after the sixtieth 
year. 

Pathology. 

P atliological Anatomy. 

As regards the seat of the rupture, this is generally considered 
to be most frequently in the left ventricle, and close to the apex 
on the anterior wall, or extending towards the septum. Next in 
order of frequency comes the right ventricle, then the right 
auricle, and, most rarely, the left auricle. In the collection of 
Elleaume (Joe. cit. ), in fifty -five cases this occurred-

43 times in the left ventricle. 
7 " " " right ventricle. 
3 " 1·ight auricle. 
2 " ·' " left auricle. 

1 Philos. '£r:ms. 1 Vol. 52, p. 25G. 
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According to the collection by Ollivier, the rupture occuned 
in forty-seven cases-

34 times in the left ventricle. 
8 '' " " right ventricle. 
3 H " " right auricle. 
2 " " '· left auricle. 

Concerning the frequency of its occurrence in the papillary 
muscles, no accurate figures are given. 

Usually there is only one rent to be found, but cases are 
related where two and more, and even as many as five distinct 
ruptures, were recognizecl in a single ventricle. 

The shape of a rupture is simply that of a fissure, which ordi
narily follows the course of the muscular fibres, and is usually 
nicked and irregular on its edges, ancl as the direction of the 
muscular fibres Yaries in the diiferent layers, it often has a tor· 
tuous course in passing through to the cadty of the heart, so 
that the inner opening does not correspond exactly with the outer 
either in position or in shape. Uoreover, one or the other of 
the openings o( the canal, or its whole tract (which also may be 
forked and branching), is filled with blood coagula. As it is 
assertecl by some authors that the outer opening is the larger, 
ancl by others just the reverse, evidently both forms occur. 

The fissure does not always go through the entire wall, but 
may extend more or less outward into the muscular tissue, ancl 
thus we have incomplete 1·uptnres. 

The size of the opening is very various ; it may rPach a half 
centimetre or at most one or two centinwtres. Cases are Tecorclecl, 
however, where the fissure extended from the apex to the base of 
the heart (Becker,' Beer,2 Dubreuil,' 'Vorbe'). 

In the vicinity of the fissure, the heart substance is found to 
be in that condition which led to the rnptnre, ancl containing 
more or less extravasated blood. In the pericardia! sac we find 
an effusion of blood, more or less considerable according fo the 
size of the opening. Doubtless the rn pture occurs at the moment 

1 Mecl. Zeitsobr. d. Ver. f. Heilk. in Preussen
1 

No. 44
1 

1841. 
'Oest. med. Wochenschr. No. 26. 1842. 
'Journ. de l\Ioutpellier, 18-!2. 'In Gi.insburg. 
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of systole, and at its commencement, when the pre sure within 
the heart is at its gl'eatest. This at least we must assume theo
retically. 

Certainly the rupture often takes place all at once and very 
sud<lenly, but there can be no doubt that the breaking through 
may occur gradually, and at more or less remote periods or time, 
since the pathological change as well as the cohesion of muscular 
fibl'es in the sevel'al layers is varied ; this follows naturally from 
the protracte<l course of the disease. 

Symptoms. 

The symptoms are varied, according to the length of time 
which the rupture takes for its accomplishment. Often <leath 
occurs so quickly that the patient does not utter a sound, or 
sometimes g ives a short cry, and sometimes indicates that the 
catastrophe which has overtaken him is occasioned by something 
wrong in the breast or the heart. They fall to thegrouncl palli<l, 
bl'eaking out in a cokl sweat, with a pulse gradually failing in 
power, soon lose consciousness, ancl after a few slight convulsions 
die. Again, on the other hand, many cases are recorc1Pd where 
this fatal condition lasted hours and clays-even eleven days 
(Barth, loc. cit.). In such ruses the rupture may begin with 
pain or a feeling of oppl'cssion in the chest, causing great anxiety 
to the patient, the pain extending across the breast and down the 
left arm. Nausea, vomiting, fainting tnrns, or stupor may 
follow, and death may occur after this has lasted some time, or 
the patient may graclnally come to himself, ancl then exhibi t the 
symptoms of an aJiection or the heart, ordinarily wi th focble im
pul se ancl pulse, and more rarely with an excitecl action of the 
organ. Such attacks as these may be repeatecl with more ancl 
more frequency, increasing anxiety of the patient, nncl greater 
weakness, un til finally in one of these, or else suclclcnly, he 
passes away. 

This protl'actecl drath clonb tkss occurs from the fact that, on 
the one hancl, the breaking down of the Ynrions byers takes 
place g raclnally, and, on the other, that coagul;i ""'Y tempo
rarily obstruct the opening. 
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The whole character of this occunence will be changed when 
the rupture follows upon an already existing disease of the 
heart. 

·with r·egard to the signs on the part of the heart itself, in 
additio11 to what has already been said conceming the impulse 
and the pulse, we need only mention that effusion of blood 
into the pericardia! sac may lead to increased dulness on per
cussion. 

The question, how does death occur 1 we ran only answer, as 
1 we do in wounds of the heart: sometimes by the suddenly. 

developed anremia of the brain, sometimes by interference with 
the contractions of the heart by extravasatcd blood (in the 
pericardium), and in other cases doubtless by nervous shock. 

Diagnosis. 

The symptoms which accompany the fatal termination by 
rupture differ in nothing from those seen in other forms of 
sudden death. In the case of protracted death we could only 
make out the diagnosis when, besides the symptoms of internal 
hemorrhage al ready describc·d, the increased dulness over the 
heart from effnsccl blood conld be made out by percussion. 
How rarely will this be the case 1 

The diagnosis of rnpture of single portious within the heart 
will be q nite as dillicult as the ordinary form. 

Prognosis. 

If we consider that in many cases, from the resistance offerecl 
by the muscular fibres yet intact, the rupture may be long de 
htyec1, and that, moreovN, the fissure is frequently found to be 
filled with clots, we must at least grant the possibility of a 
cure. 

Yet the observations of Rostan,' who believed that the scars 
found upon the heart are due to ruptures which have healed, 
are not by any means all in accord ; this we can easily explain 

1 Memoires sur les rup~ures du cceur . MCmoir. uouvelles de med. 1870, Juillet. 
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when we l'l'llert on the etiology of rupture. IIeal't tissues suf
fering from fatty degeneration will show little tendency to 
healil1g. 

Treatment. 

From what we have alr<>ady said, it will be seen that there is 
no opportunity to lay down any satisfactory plan of treatment, 
aside from the fact that the physician is rarely able lo reach the 
patient in time to see the catastroph<', and that only a purply 
symptomatic treatment can be employed in those cases whero the 
encl is protracted. 

Here our treatment mnst Yary between giving the patient the 
most ])erfect re:::;t, on the one hancl, n.nd sustain ing ancl stimu
lating the heart's action, on lhe other. .A.ccordingly cold, digi
talis, and 1110l'Jlhine will be proper for the one, ancl tea, wine, or 
other stimulants for the other purpose. 

Wounds of the Heart, 'l'raumat ic R111itnre, Foreign Bodies. 

See the literature of the diseases of the heart in general. -Cruveilhier, Trnit6 
d'anatom ie patho1. gt'in. I. p. 201 (Needle in the Heart), 1852.-Jlenuna, Gaz. 
hebdom. No. 3, 1857.-Flilyel, Abrcissung des I-Ierzens durcli Druck au( die 
Bl'Ust. Aerztlicb . Jntelligenzl>latt, No. 26, 1859.-1%.fferd, L'uu ion medic. 
No. 40. Penetrating wound of the heart by stabbing with n knife. 1860.
Nii.hlig, Gaz. med. cl'Orient. IV. Sept. 1860.-G. B. Bulch, Case of gunshot 
wound in which a lendeu bullet remained twenty years iu the walls of the 
heart. Amer. Jour. of .Med. Sci('nce. Gaz. hebdom. No. 32, Juli, 1861.
Brugnoli, Presse mccl. hclge. No. 31, 1862.-Rupprcc/Lt, Gcheilte Stichwundc 
d. llcrzcns. Spitalztg. No. 12, 1862.-Podrac.zki, Allgcm. med. Zeitung, No. 
16, 186:3.-Thompson, Med. Times and Gaz. Nov. 1863.-liacmatopericnr<lium, 
the result of laceration of the apex of the heart from injury. Lancet, 1863. -
K_ussmaul, 'Vanclerung cincs vcrschluckteu Dornes ins Ilel'Z und cin frcics Con· 
crement im Ilcrzbcutel. Wiirzburg. med. Zcitschrift. V. 1, 1864.-..Jlonl-La
tallee, Oaz. med. de Paris, Nos. 46, 4S, !it, 53, 1864.-.Masclll-a, Prng. med. 
Wochenschrift, No. 2, 1864.-Schalle, Uebcr Herzwunden. Leipzig, 1864.
Simon, Zwci Fiille von Na<l('ll'tichverletzung des Tierzcns. Vicrtcljahrsrhrift f. 
gcrichtl. :Med. ITT. S. 287, 1865. -Pearock, On some of the causes and effects of 
vah•u lar diseases of the heart. London, lf:W5, pnge 34. -Jul. P&ullel, 
RC'chcrchcs sur lcs cail1ots du creur. Th~se, Montpellier et Paris, 8, 1860.
Spencer Smith, Punctured wound of the heart. Lnncet1 Jnn. 20, 1867, p. 115. 
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-Buchanan, Case of lodgment of a needle in right bronchus with pcrforntion 
of heart. Trans. of the Path. Soc. XVII. p. 87, 186G. - Full.:o, Trnumat. Ruptur 
des llcrzcns. Russ. Arch. f . gerichtl. Med. 1867.-.Dr. Georg Fischer, UtlJCr 
Wuudcu d e::; Jierzcns uncl des Ilerzbeutels. Archiv fiir kliniscbc Chirurgie, 
LX. Bd. 18G7-18GS.- JV. Munro, Extensive injury to the heart in a clog by a 
pistol-ball , death not immediate. Edinh. :Med. Jour. July, p. GG, 1869.
Frcderick TVl'iyltt, Wound of the heart by a ncc<l1c, death. Bnt. Med. Jour. 
No. 13, 186!>.-Serafino B{ffe, Caso di iufissionc di un ago net curore di un 
maniaco c sua climora per vcnti<lue mcssiucllc ca vita cardfachc siuist!'c. Arch. 
ital. dcllc mal. ncrvosc Fasc. 5, lBGD.-.D. R. Llmbros11, A piu encysted in the 
walls of the heart. New York Med. Rec. April 15, 1870.-A. Reifer, Stich
wundc des Hcrzens. ·wicu. mecl Presse, No. 30, 1871.--1'/wmas W!ti1Jllam, The 
heart, left lung, and portions of the costa.l cartilages of a man who shot him

self in Hyde Park. Trans. of Path. Soc. X..-XI. p. 92, 1870 (apex lacerated and 
left ventricle laid opcn).-B. J. Sli.ernwn, Rupture of the heart from external 
pressure. New York }!ed. Rec. Oct. 2, 1871.-.Desquin, Observation de blcs
surc du c<.cur par un coup de poiguard. Annal. de la Soc. de :Med. d"Anvcrs, 
18i2.-Callender. -Berliner kliniscbc Woclicnschrift, 187:!, No. 12.-Strndner. 
ibidem, No. 7, 1874. 

History. 

Of the wounds in the breast, the wounds in the heart have 
always excited the greatest interest, not only among physicians, 
but among the laity as well; nevertheless, our accurate know[. 
edge upon the subject has been gained in late years, for in olden 
times, when they were considered absolutely fatal, very little 
attention was given to them in a therapeutic point of view. 
Celsns, who also helcl the same view, which also was the prevail
ing one until the Micldle Ages, was the first to give us an accn
i·ate account of the symptoms attending these wounds. In 
Jacob I-Iollerins, at the beginning of the sixteenth century, we 
first find the assertion, that a wound of the heart was not 
necessarily fatal. Accurate information is given by N. J\Iuler. 
He gives (1627) the clescription of a wouncl of a single portion of 
the heart-the i·ight ventricle. The first reliable account of the 
healing of a wound in the heart is given by J. \VoU (1642); 
this occurred by formation of a cicatrix. The attempt to recog
nize a wound in the heart, and in which portion of the heart it 
had occuned, is found a hundred years earlier in Fallo pi us, who 
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stated that thP hlooc1 proceecling from the right ventricle would 
he dark, aud that from the left bright reel Senac (1794), who 
had carefully studied the subject, called special attention to the 
relative clanger attending the wounds in the various portions of 
the heart. In Morgagni (1761) we find a theory of the cause of 
death, which even at the present day must be generally con
siclPred as, in the main, the true one-namely, compression of 
the l1 eart by the efl'u secl blood. In the eighteenth cen tury we 
fin cl dclences of earnest endeavors to promote the healing of 
such wonnds, although Benjamin Bell (1783) did not believe that 
any such healing had ever been witnessed. A. Richter (1786) 
considered it dangerous to employ a sound in the exploration of 
thes!' "-ounds, and bicl stress upon the assistance renclered by 
bleeding and rest in form ing a thrombus which should plug the 
" ·ounc1. At the close of the last anc1 beginning of the present 
century, Laney and Dupuytren, assisted by a great amount of 
material, had al o studied the subject carefully. ancl laid down 
many rules for treatment. In later times, and espec ially quite 
recently, rnecl iral li terature is rich in cases accurately described, 
anc1 particularly such as hacl a favorable issue in healing, in 
France, as well as in England and Germany. The greatest ser
vice, however, in collecting evf>rything pertaining to this subject 
has been rendered by G. Fischer, in Hanover, who, in a trnly 
classical trmtise, has given ns a most complete review of the 
literature clown to the yea1· 1868, ancl from this ri ch mine a great 
part of the data here employed have been drawn. 

Etiology. 

l\Iost or the wounds of the heart are caused by direct i11jnry, 
and in the collection by Fischer we fincl, out of 4ii2 cases there 
were 44 punctured wouncls, 260 pnnctnrecl and incised wounds, 
7'2 wounds by projectiles, and, finally, 76 contused wounds anc1 
ruptures. 

The various wnys in which wounds of the lleart have occurred are classified o.s 
follows: 
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Nccclles .. 
Shoemaker's awl 

Stiletto ..... 
Shaving-knife ... 

File .... 

.. 28 Knife ... . . U3 Ball ........... 58 

Rapier ... 

Sword .. 

Sabre .. 

3 Small shot ..... 10 
33 Ranuocl.. 1 

7 Stunc. 

Toothpick. 

Splinter of >\'OO<l ••• 

Thorn .... 

2 Bayonet .... 

1 Dagger. 
Lance .. . 
Sickle ... . 

1 Incision (1) . 

1 Uncertain. 
Teeth, bone . .... 

44 

1 

. . 54 

. . 48 
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Water .. 
Wooden peg .. 

72 

Thus it appears that needles, knives, and balls have been the most frequent cause 

of wounds of the heart. 

a. 'Vith nn open wound: 1, a log of wood i 1, stone.-2. 
b. Traumatic carditis and pericarclitis from. blows, jars1 and falls.-5 . 

By being run over .. . . . .. 23 

Whcclso( machinery .. . 
Fall from n great height (house, tree).. . ....... . ••. . .. • .•... 13 
Fa.ll from a slight elevation (ladder, wagon, horse) 
By being: buried under falling earth.... . ..... . ........••.. 
D\ow with a hoof or the foot .. 
B r' ing knocked down by a tree (falling?) 
Blow .. 
Simple shock .. 
Uncertain. 

In this class, being run over is seen to be the most frequent injury. )forder is 
the most frequent cause, suicide the next, and accident the least common. Strangely 
enough, most of thrsc wounds have occurred to persons in civil life, and not at a 
time of wal'. Larrey and Dupuytren l1ave recorded t\Je first seven and the second 
eleven case~, all drawn from civil life: this is all the more striking when we con· 
sider the great amount of material which Larrey ha<l. access to in time of war. The 
statistics of the la.st American civil war give 4, 75!) wounds of the thorax; of these 
2,302 were penetrating wounds, and, strangely enough, among them all only four 
wounds of the heart. Acconlinf! to statistics, adults of the male sex form the 
greater proportion of those thus injured. 
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Much more rare than all these are those cases produced hy pcnctr:i.t ion of the 
heart from within by f\ needle, bone, thorn (KllSSmaul), or the like, making its 
wny through from the resophngus. 

Among the foreign bodies which lrn,ve penetrated the heart 
(Fischer has collected 41 cases), there is the greatest rnriety : 
needles, bullets, a paper-cutter driven in by a shot (Deguise), a 
fragment of the rib driven in by the same means, hairs from the 
breast, portions of clothing (Gent), fragments from a bursting 
gun, an ivory tooth-pick (Barbier), part of a fil e (Roux), a 
splinter of wood, and the blade of a knife. \Ve have already 
saicl that some of these foreign bodies, especially needles, frag
ments of bone, and fish-bones, have made their way through from 
the cesophagus and stomach. 

Pathology. 

General Description of' tlte Disease. 

This is varied, according as we have to deal with a fol'm of 
injul'y which works quickly and violently, e. [J., a dagger-wound 
or a gun-shot wound, or with a form pI'oducecl by something 
making its way through from the stomach or crsophagus, such as 
a needle or a bone. In thi s latter case, the symptoms rroduccd 
by the heart may ha,·e been preced~d by an illness of greater 
or less duration, or it may be that some pointed object has been 
swallowed, and then the heart trouble may appear instantly 
(e. _q., a juggler swallowed a sword which perforated the <Psoph
agus and pericardium).' Usually even slight wounds of the 
heart are followed immediately by alarming symptoms, such as 
fainting, great pallor, grpat feeling of distress, and hemonhage. 
\Ye find, howc\'er, quite a number of cases in the literature of 
the subject, where the patient had no idea of the severity of his 
injury, and con tinued to make considerable physical exertion 
after being wounded. Thus a child of ten years' went a dis
tance of five hundrecl paces to hi s home after a splinter of wood, 

1 Lancet, lSCiO. V. II. 
1 Thomns Davis. London Med. Gaz. 18341 July, p. 344. 
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three inch~s long, lmd been drh·en into tlie breast on the right 
side, between the third ancl fourth ribs, and yet at the autopsy 
(death did not occur till thirty-s1wen days later) the splinter of 
wood was found sticking in the right ventricle between the 
columnre carnem. 

So also a man (Ambroise Pare') who had received a rapier 
wound under the left nipple in a duel, after making several 
thrusts at his enemy, who then turned and fled, followed his 
advcrna1·y two hundred paces, and suddenly fell dead. The 
wouncl in the heart was large enough to admit the finger. 

A man (Gerard ') who bad been struck with a kitchen-knife 
in the region of the heart, in a quarrel with the wife of a neigh
bor, ran forty or fifty paces to his home, when he fell dead. 
The physicians claimed that such a thing was impossible; but 
the cross-examination of witnesses established the truth of the 
assertion. 

A great number of analogous cases, especially in an imals who have been 
wounded, are rccord<'d, and lhc most interesting is one related by L. SchrOck. 1 A 

large stag had been wounded in the heart by the Electoral Princess Dorothea, of 
Brandcnlrnrg (168.1), at a distance of one hundred paces; he 1':.ln qu ite a distance, 

ancl fcl\ 1 after receiving Lwo other balls in the back of the head; rcmainecl lying as 
if dead, but after three-quarters of an hour revived, hroke away again, and was 

not overtaken hy the hounds till he had gone three or four thousand paces, when 

he ngain rccci \'Cd a ball in the bark. The first ball hacl passed from behind through 

tllC right ventricle, grazed the left, and emerged under the right auricle. The 

canal of the wound was large enough to allow the finger to pass easily through it. 

Asicle from cases like these, ancl thosA where death followed 
instantaneously, the character of the disease will be that of the 
most prorni1wnt symptoms, and they will be sometimes those 
occasionPd by hemorrhage, sonwtimes those due to severe ner
vous shock (great anxiety, a chill, vomiting), or, finally, those of 
great dyspncca. 

Pathological Anatomy. 

First of all, we must mention here those rare cases (Fischer 

1 Opera. chirurogica. Cap. XXX. Frankfort a. 1\C. lf)04. 

~ Essai sur la l~thalitC des plaics pcinetr. du creur. ThCsc. Strasbourg, 1358. 
3 Et>hemer. nat. cur. B. IV. rum. V. Norinberg1 1687. 
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gh·rs 'ix SU('h) where, through the effect of great violrncr. the 
heart was <"OmplPtcly torn oil'. In a man' who was cruslwtl by 
a falling t1·ee, the heart, torn oil' below the valves, was thrown 
out a di~lanct• of ten paces; it was rnptnred in se,·eral places 
Mar thr apex. The following case is yet more wonderfu 1, for 
the inju1·y was not direct. A beam in falling strnck a boat, and 
by the jar a man was thrown into the wa ter, though the beam 
did not touch him, and although immed iately taken out of the 
water, he was fountl to he dead. The autopsy showed the peri
canlium to be rnptUl'ecl ancl containing much blood, and the 
heart was fo und torn of!' at the origin of the aorta; its muscular 
tissue wa" healthy. 

The 4.)2 cn!'tCS of injury in the large collection of Fil'lchcr, whose stntistics are 
not only very l'Xtc nsivc, but most conscientiouc;ly mndc, nrc arranged in the fol
lowing manner, as regards the locality of the injury: 

Right v<'ntdc1c ... 

Left ventricle 

lloth ventricles ..... . .. . ............ . 
Right auricle ..... . .. . .... . .. . . . .. .. . 
Left aur icle .. 

Apex nnd hMc ... ................ . .. . 

Septum vrntriculorum ......... . .. , ... . 

l]"nccrtnin .. 

P ericardium 

"~hole heart . .. ... . ......•.. , .. . .. . . 

Coronary artery 

. ... 123 

.101 

2G 

28 
13 

19 

7 
[;7 

51 

JG 

Right heart .. ... ... ...••.. •.. ...... . .......... 
Left heart. 

27.2 

22. l 
5.7 

6.2 

2.8 

1.5 

11 .3 

3.5 

From this we learn that, as is generally believed, the wounds 
of the right ventricle are the most frequent. 'l'hP difl'en'nce 
between the two ventricles in this respect, according to this 
collection, is not so great as appears in other authors. Doubt
less the much more exposed position of the right ventricle is the 
cause of its being more easily "·ounded. From these statistics 
we learn, moreover, that wounds in the ventricle are six times 
more freqtumt than those in the auri cle. 

1 JJc Bf1'glu&, Casper's Wocbenscbr. fiir die ges. lleilk. Berlin, 1$44. 
VOL. YI.-18 
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As regards the depth of the wound, out of three hundred ancl 
fifiy-one cases, three hundred and nineteen were penetrating 
and thirty-two not. 

The pericardiitm is not necessarily always wounded when 
the heart is, although this is generally the case. "'e ha,·e 
accounts of three bullet wounds whern the thomx an cl heart were 
wounded and the pericardium escaped (Borellus, Holmes, ancl 
IIeyclenreich); moreo.-er, we have read of cases where the heart 
was 11.1pturecl without injury of the pericardium and no external 
wound was found (Ilufelancl, Frin, \Varel). Of the seventy-six 
ruptures and contusions (Fischer) there are five cases of rnpture 
or the heart without injmy of the pericardium. 

The form and direction of the wonncl will generally be 
determined by the character of the object which caused it ; it 
mar be so changed by the contraction of muscular fibres in the 
different layers that a wound, which on the surface runs parallel 
with the fibres, and hence is more or Jess inclined to close, in 
the deeper layers will be seen to be tortuous and gaping. 

The obliquity or the wound is important, for the more oblique 
it is the more likely will it be to close like a valre. In ,·ery 
small wounds, occasioned by a needle or awl , it may be wry 
difficult to recognize external and internal openings; generally 
all punctured and incised wouncls are founcl to have portions o[ 
coag ul>t clinging to them and the edges or the wound are ecchy· 
moscd. Bullet wounds cause a loss or substance, with ragged 
ecchyrn osecl edges, which are coverecl with clots, or we may find 
a canal, which passes entirely through the 11 eart, of the cliameter 
or the projPctile, or sometimes the whole portion of the heart 
which is woundPcl is broken clown into a blac.kish, bloody pulp. 
In incised ancl punctu recl as well as bullet wounds it often 
happens thnt not only the walls of the heart are injured, but also 
portions within the organ; thus the papillary muscles, leafl ets of 
the valves, or the septum, may he incisecl, or cut through, or 
tom oil'. Finally, we may occasionally rncognize the foreign 
body still lying in the wouncl. 

If the patient survives the in:jmy some time, or if the wound 
heals, we shall find it in one of the various stages of restoration, 
the foreign body lying bathed in pus or, in the latter case, tile 
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formation of a cicatrix. Cicatrices like these often show long 
afterwards the shape of the object which caused tlw wound, but 
sometimes, in consequence of the myocarditis which is set up 
during the healing process, there in an extensive fibroid inclura
tion, which is not confined to the immediate limits of the wound. 
This may lead on its part to the development of an anemism of 
the heart, or to the formation of a permanent abnormal com
munication between the various cavities and the like. 

Possibly there may be variot1s tendinous spots remaining 
of traumatic origin, corresponding to the site of the wouncl 
(Friedreich). 

In ruptmes also there may be no injmy of the pericardium 
accompanying that o( the heart. These may affect the inner 
portions of the ]wart, such as tearing of a papillary muscle or 
of the septum \\"ith the establishment of an abnormal communi
catiot1 between cavities, or they may be found on the external 
or internal nrface of the organ. These latter are the more 
frequent, and they may be either longitudinal or transverse, 
may pass entirely through the ventricular wall or even encircle 
the whole heart. The rents are of variotts shapes, irregularly 
notched, and filled with coagula. 

In the whole rich collection of cases there is no authenticatecl 
case of the cicatrization of a ruptured heart. 

Besides the entrance of foreign bodies from without, we have 
alreacly mentioned the fact that they sometimes find thPir way 
from \\"ithin into the heart from the neighboring organs, the 
re ophai;us and stomach. There are even cases on recorcl where 
foreign boclies, after boring through the walls of the great vessels 
ancl the rena cava,. ha,-e penetrated the heart. Entering in this 
way, they may be completely embedded in the wall of thP heart, 
partially project into its cavity, or lie free in the same, and 
become firmly fa tened in sitn by a sheath of fibrine or connective 
tissue, or finally may pass entirely through the heart. 

Symptoms. 

Presupposing that the wound is not immediately fatal (when 
death occurs thus, there is hemorrhage, pallor of the whole surface 
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of the horly, fainting, and convulsions in a very short time), there 

is a whole series of more or less striking symptoms, among 

which hemorrhage is the most prominent. 
There are on record a number of wounds occasioned by the 

most various instruments as well as by firearms, where no 

external hemorrhage ocrurrecl, and this in wonncls which pene

trated as well as in those which did not. This depends cloubtless 

upon the fact tliat the hear t with its wouncl has changed its 

place, o» a coag ttlum has immediately plugged it, or the foreign 

bocly itself occludes it, or the like. On the other hancl, a very 

consiclernble hemorrhage may take place when the heart itself 

has not been injured, but only an intcrcostal artery or the 

in ternal mammary. A non-penetrating wound of the heart may 

also cause considerable hemorrhage by the injury of a coronary 

artery. \Vhen the wound is large, especially when a gunshot 

wound, there may be very great external hemorrhage, ancl it is 

believed this will be greater when the left ventricle is injured 

than when the right has been wounded; bnt this certainly is not 

always true. The internal hemonhage may lead to hremoperi· 

carclium, ancl also to extensive effusions of blood in the thoracic 

cavity. The color of the bloocl doubtless depends upon which 

portion of the heart is injured; but very often, from admixture of 

bloocl from other parts which are wounclecl, the original color is 

changed. Sometimes air may escape with the blood from the 

wound. 
\Ve 11ave already 1·elated cases where the 1iatient, even after 

severe injuries, retained his strength for some little time, ancl was 

able to make certain exertions. But usually there is a suclclen 

attack of fainting, which may last but a few minntes, or even as 

long as four hours (Carnochan 1). The casP related by Durande ' 

is quite unique, whne the fainting attack passed into a sem· 

blance of clealh, which lasted five clays. The penetrating wounds 

of the heart, pericardium, and lungs had healed meantime; but 

the poor soldier clieil at the encl of fifteen clays, from gangrene of 

the lower extremities, which hacl been frozen. The fainting which 

occurs with pallor of the whole surface, shivering, and often 

' Edinburgh l\Ied. Journ., 1855. 

' MCmoires sur l'abus de l'en.sCvelissemeut des morts. Strassbourg, 1780. 
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inrnluntary pas~ages, since it is frequently observed immediately 
upon the receipt of the injlll'y, cannot be the result of hemor
rhage, but must be causetl by the shock to the nen·ons system. 
Th.is is indicat},d, moreover, by various accom1Janying symp
toms; thus many times the patient complains of a feeling of 
unspeakable anxiety and great weakness, which certainly are 
often associatecl with a great loss of blood, the former especiaily 
with great internal hemorrhage, bt1t which cannot be caused by 
this alone. Many patients are attacked, immediately after the 
injury, with trembling, and later with convulsions. \Vhetlwr the 
diflicttlty in swallowiug and the feeling of suffocation, which are 
sometimes experienced, are occasioned by the wound o[ the heart, 
or, which is more probable, by the direct injury of the n<>rves, we 
cannot say with certainty. H we consider, however, that these 
symptoms are chiefly noticed where there is a complicat<>tl 
wound, we shall see that the latter view would appear to be 
strengthened. 

'rhe YOmiting, likewise~ which we sometimes see immediately 
after the injtll')', should be considered as a purely nervous symp
tom. The feeling of oppression and the difficult respiration ap
pear, moreover, to depend upon the amount of the pericanlial 
effusion which sometimes occurs-that is, upon the extent of 
the interference "~th the function of the heart. 

Pain is a very inconstant symptom in wounds of the heart. 
Cases enough are recorded where the patient himself at first paid 
little attention to ,·ery serious injnries; contact with the heart 
by objects passed through the wound it1 the thorax oft<' ll caus~d 
no pain at all, which also was observed in the experimPnts with 
acupuncture. Ilarvey considered the heart wantil1g in sensi
bility; his obsen·ations were made on the young Duke of 
:Montgomery, in whom the heart was visible after the healing of 
a evere wound in the breast. Other patients, where the hem'! was 
touched with a sound, hacl an unpleasant feeling of cold, or 
fainted ; ancl others, again, aroused from a faint when so touched. 
At all events, the observations made up to the present tirnt', upon 
the sensibility of the various parts of the heart, clo not agree witl1 
those of Budge and Goltz upon the heart of the frog. 

The impuls.i of the heart and the pulse are also very variable 
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in theit· nature, and exhibit no special characters peculiar to 
wonncls in the vu1-ious regions of the heart. As a rule, the im· 
pulse and pulse will be feeble and small in proportion to the 
amount of the loss of blood externally or to the efrusion of blood 
into the pericardial sac and consequent compression of the 
heart. Occasionally, however, a strong and excited action of the 
lieai't has been noticed tlu:oughout the whole course of the 
disease. 

The changes observecl on percussion would naturally bear no 
relation to the injttry, but by them we may occasionally ascer· 
ta in a change in the position of the heart, or ruake out a collec
tion of blood or air in the pericardia! sac. 

The results of auscultation may be very various. The occur
rence of murmurs in the heart, occasioned only by the wound, 
and of a hissing or blowing character, is well authenticated. In 
some cases (J obert) they seem to be caused by the escape of 
blood from the penetrating wound of the heart U), in others by 
the accompanying injury of some of the inner portions, as the 
papillary muscles and portions of valves, or by perforation of 
the septum. Later, murmurs may be caused by the endo- and 
pel'icanlitis which are developed. 

Diagnosis. 

"Then we have to c1eal with a wound of the thorax in the 
region of the heart, the question is whether the heart is injured, 
and if so, what portion of it. This question will also naturally 
arise with wounds in the neighborhood o[ the heart, when, from 
the smTounc1ing circumstances, we have reason to suspect such 
injury. An extemal hemorrhage, if not dependent upon the 
wound of the thorax, may proceed from one of the great vessels 
or from the heart itself. Here the position of the patient at the 
time or receiving the wound, the direction of the instrument, its 
length aml the depth to which it penetrated, will be of the great
est importance. An effusion of blood into the pericardia! sac 
will occm in an injury at the origin of the great vessels, as well 
as in one of the heart itself, and accordingly will of itself give us 
no information whether or not the wottnd has merely injtU"ed the 
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heart substance or penetrated to its cavity ; ii murmurs are sud
denly dendoped, the latte!' will be probable. It cannot be 
denied that exploration with a sound or with the finger may, 
under some ciI·cumstances, assist in the diagnosis. Laney and 
Podrazky felt with the sound tlie resistance of the heart, and 
obst•n·ed its vibrations simultaneously with the movements of 
that organ. But, theoretically, we should suppose, and experi· 
ment has pro1·ed, that it is undesirable to make such exploration 
merely for the sake of diagnosis, for bow easily the coagulum, 
which is of such importance to the healing or the wound, may be 
displaced either directly by the sound or by the over-action of 
the heart which it causes, and then a fresh hemorrhage be set 
up, etc. 

It bas already been mentioned that the color or the bloocl 
could not be relied on for accuracy in diagnosis, on account of 
the admixture which may take place from various sources. 

The diagnosis or a wound of the heart by au object entering 
from within, could hardly be possible, except where the symp
toms could be followed from the beginning with great distinct
ness ; when, fol' examp1~, after swallowing a foreign body, peri
carditis follows, and later other symptoms of cardiac tmuble, 
then possibly such a succession might establish the diagnosis. 
The diagnosis oC a traumatic rupture will usually be established 
by the character of the injury, the general severity of the symp
toms, ancl the rapid course of the sickness, and that occasioned 
hy the penetration of a foreign body "~11 be assumed when we 
can find the absence of some portion of the instrument which 
caused the wound, such as the fact that a blade of the knife is 
broken off, or the like. 

Complications and Termination. 

Keighboring organs may be injurecl at the sanw time in the 
most Yarious ways, according to the nature of the object produ
cing the injury, the force with which it acted, as well as tlte 
direction from which it came, according also to the position of 
the organ, ancl finally to the position of the patient's body at the 
time the injury was received. In wounds which are received 
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from without, the thoracic wall auu pericaruium are involl'ed as 
\\·ell as the heart, both of wl11ch, anu especially the latter, es,en. 
tially modify the nature of the clisease. Later on, myocarclitis 
and endocarditis are added to the wound of the lieart. Among 
t!Je other diseases associated with it, and often indeed produced 

directly by the same injury, are those of the pleura, the lungs, 
tlie diaphragm, and the intestines. All these complications may 

themselves again cause changes in other organs still. 
\Vounds of the heart produced by objects acting from within 

will he complicated by injury of the msophagus or stoma.ch, and 

by the patliological changes which preceded it. In ruptures 
likewise many of the above-named complications occur; but as 
these are so rapidly fatal, the complications are of little impor· 
tance. 

From the statistics of Fischer we learn that the frequency 
with which ·irnmediate death occurs may be numerically ex
pressed as follows : in 

Ruptures, 36.0 per cent. 
Gunshot wounds, 26.0 per cent. 
Incised and punctured wounds, 20.0 per cent. 
Punctured wounds, 9.2 per cent. 

In all, it is seen that twice as many cases terminated fatally 

at some later time as clicl so immediately, and that life lasted 
longer in wotmds of the right Yentricle than in thooe of the left, 
and in those of the right auricle than in tho:ie of the ldt. 
According to Fischer, ot1t of 401 wounds of the heart 50 healed, 
and of these fifty the fact was established by a subsequent au
topsy in thirty-three; and as regards the location of the injury, 
the frequency of the occunence of a cure was in the following 
order: apex and septum (both non-penetrating), right Yentricle, 
ldt Yentricle. Injury of the auricle is apparently always fatal. 
So also there is no recorded case of the healing of :nupture, but, 

on the other hand, accorcling to Yelpeau, el'en a wound which 
penetrates the entire thickness of the ventricular wall may heal 
by cicatrization. The direction of the wouml will be of the Yery 

greatest importanc<' as regards a cure-the more oblique the 

canal, the more favorable will it be ; but ewn very fine and 1·ery 
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oblique wounds have proved rapidly fatal. In th0se latter cases 
possibly the injury of one of the great vessels hastened the fatal 
termination, yet in a patient, thirty years of age, it was shown 
tltat it is possible that a coronary artery which has 1.Jeen cut 
across may yet heal (Larrey, loc. cit.). 

As regards the character of the wound, it is evident in general 
that death at a later period is more frequent in penetrating and 
incised wounds titan in gun hot wounds ; and in these latter it is 
a very striking circumstance that a defen ecl death is more fre
quent than an immediate one. Under all circumstances, simple 
penetrating wouncl s run the most favorable cotm;e. This coin
cides also with what has been observed in the numerous experi
ments by acupuncture, especially at the apex of the heart, 1.Joth 
it1 animals and in men (S teiner'). In these cases, where the 
wound did not heal, the fatal end has occurred e\·en as late as 
eight ancl a half months after the injury, and, in a case of Tnpture 
of the right ventricle, death occurred twelve clays later. 

"'hat is the immediate cause of death in general i and what 
is its cause when death is deferred 1 Death, immediatPly after 
the injury, seems, as a rul e, to be caused by loss of blood, and 
by the rapid development of anremia in the central nervous sys
tem which it occasions. Among other circumstances the follow
ing fact would seem to strengthen that view, viz. , tha t in wounds 
of the left ventricle death is apt to occur morp quickly than in 
those of the right, probably because the anremia of the brain, 
which is so fatal, is more speedily developPcl , and, moreover, the 
blood lost is arterial. The next most important cause of dea th 
is, doubtless, the interference with the heart's fun ction produced 
by the accumulation of blood in the pericardia! sac. If the 
objection should be made, that equally largP pericardia! accumu
lations are often well borne and even for a long tinw, to this we 
rnply, that the objection is not mlid. for there is a gn·at differ
ence in the rapidity with which the accumulation has taken 

1 Billroth's Archiv. Bel. XII. 1871. See also on the same point: J11ng. s~hwei z. 

Zeitschr. Brl. XU., 11. 2, 18-11 1 who nJso gins the earlier experiments of Bnt11111w111 

n.nd Li11'1'C!J~' Inter nlso C11llcn<lcr, Berlin kliu. Wochenschrift1 Xo. 12, 187:J; and Dun· 
nu (a letter written by Demme, Jr., to Prof. Billrotb, in Steiner's paper). 
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place and with which the compression has been applied; other 
organs also show a similar toleration of compression which is 
gradually increased. Yet these two explanations will not cover 
ail cases, and where such cases occur, of immediate death, we 
can only explain them by the severity of the shock to the nervous 
system, perhaps causecl by a special injury of the ganglia of the 
heart. 

In those wounds in which death occurs at a subsequent period, 
the chief cause of death is the occunence of more or less fre
quent and extensive secondary hemonhages (these may occur at 
as late a period as eight weeks after the injLtry), for they still 
forthe1· increase the weakness of the patient, already existing; 
moreover, the development of any of the above-named complica
tious, of "·hich pericarditis, pleuritis, and pneumonitis are the 
most frequent, will be a new somce of danger.' 

In those cases in which healing has taken place, a cicatrix is 
formecl of solid indurated connective tissue, which sometimes 
extends beyoml the immediate limits of the wound ; the forma
tion of a pa1tial aneurism of the heart has also been obser\'ecl, 
taking its rise from the indmation which replaced the los~ of 
substance (l\Iilhlig '). After cicatrization of the wound the patho· 
logical changes which have taken place during recovery may 
remain for years, and sometimes permanent clistmbances may 
last through life. It may resnlt in cardiac lesions, or in very 
extensive aclhesions of the heart to the pericardium, or to adjacent 
organs. Occasionally the patient complains o[ palpitation of 
the heart (as was observed in one case, where after death a foreign 
body was found encapsulated); in another case the patient suf
fered from a feeling of anxiety ancl distress in the chest; finally, 

1 Gazette Medic. d'Orient. 1860. Sept. 
'The following communication is very interesting (Steudencr, Berlin. k1in. Wach· 

enschr. 1874. No. 7) : A man, twenty-three years of age, with a bullet-wound through 
the heart, died fifteen weeks after the injury, by separation of the spinal cord. On 
the outer wall of the left ''entricle was found an oblique cicatricial furrow beginuing 
near the n.pex of the hen rt, 2 cm. wide in the middle; the musci;lar layer underneath, 
only a millimetre in thickness; on filling the heart with water this portion bulges ouG 
considerably; the bullet must have struck at tbe mowcut of sy8tolc. Doubtless it 
wouhl have resulted later in au aueW'is:n of the heart. 
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the neighboring organs, suffering from the injury receil·ed at the 
same time, may give rise to permanent functional disturbances. 

Prognosis. 

iYhen it has been established that the heart is injmed, 
we can only give an uncertain prognosis. "'e cannot with cer
tainty predict u recovery even with the slightest injury of that 
organ. The more robust the patient is, the less the nervous 
shock antl the hemorrhage, the more favorable the direction and 
character of the wound, and the slighter the injury of neighbor
ing parls, jutit so much more favorable will the outlook be. 
Profound syncope may act kindly, by putting a stop to the 
he1norrhage ; so a modemte pericarditis may possibly serve to 
close the extemal wound and also that of the heart; so the 
retention of the foreign body in the wound muy have u favorable 
influence as a hremostatic. iVe may learn what an astonishing 
quantity of blood muy be lost by reading the case of a soldier 
who received a mpier wound which passed through the left ven
tricle and septum into the right chamber. The patient died 
se1·enteen days later, after losing almost a pound of blood daily.' 
Foreign bodies, such as neeclles, the point of u knife, etc., 
remaining in the wound, do not, strange as it may seem, render 
the result more unfavorable; indeed, we have quite a number of 
authentic cases where recovery took place with the foreign hotly 
remaining in situ. 

Treatment. 

E1·en when we only suspect un injury of the heart, the great
est care and foresight will be necessary. Often enough, as 
expel'ience has taught us, the importance of an injury of the 
thorax in the region of the heart has been 01·erlooked, not only 
by the patient, but by the physician as well, but the sad termina
tion soon showed that the heart had been wounded. Our first 
object "·ill be to arrest the hemorrhage, close the wound, and 
keep up the strength of the patient. For the first purpose 

1 Funloni, Giorn. dei litt. d'ltalia. Tom. 21. 
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syncope may not be altogether undesirable under some circum
stances, and accorilingly we should be cautious about the too 
energetic employment of stimulants, and reserre them for the 
time when death seems imminent. 

Phlebotomy, which certainly lessens the tension in the blood
vessels for a time, and thus gives an opportunity for the fol'lna
tion of a clot, can only be practised on a Yery robust ind ividual. 
The removal of the foreign body, reasonable as it may appear 
from one point of view, is likewise a very dangerous proceeding, 
for there can be no doubt that its 1·emoval may set up a hernor-
1·liage which will be instantly fatal. The .most useful rnmeclies 
will be absolute rest, the application of cold, ancl when the 
patient is very restless, narcotics, and of these the rapidly act
ing subcutaneous injection of mo1vhine will be preferable, and, 
when the !wart's action is greatly excited, digitalis. In the later 
course of the disease we must be guided by the general rules of 
smgery, and, when complications exist, by the rules which 
govern their treatment. 

New Growths and Parasites of the Heart. 

Gcucral.-Thc earlier works by Andral, Bouillaud, CruveilltiC?'
1 

recent by Rokitansky, Lebert, li'Qnter, rirclww, Bambc1·ver, lJucltck, 
Dusch u. s. w. 

Special Trcatiscs.-E. Wagner, Tubcrkel clcs Endocarcliums. Arch. f. Hcilkunde. 
JI. 1801.-JTescltel, Theilwcisc Verkreiclung Ucrzmuskulntur. Ocstcrr. Zcitschrift 
fiir pract. Jlcilkunclc . No. 14. 1801.-Kottmeier, Fibrfisc Ncubildung im Hcrzcn. 
Virchow's Archiv. XXIII. 3. u. 4. Ileft. 1862.-Rceklinr1!uiuscn, Myoma. cordis. 
lloua.tsschrift f. Gcburtskunde. 20. Bd. 1862.-H J,,m1J, Cases of c:mcer of the 
hC'art. Duhl. Quart. Jour. of l\lcd. Soc. :i\fay, 18G;;J.-Kfob, :Mctastati::.ches 
Cancroitl cl. llcrzcn. Wien. med. Wocheublatt d. G. <l. Aerztc. XIX. 1863.
Pietro de l'enezia, Sto1·ia di un tumore cnncroso ncl C'uorc. Giorn. vencto, 'Mag
gio. 1864.- William.son, Echinocorrns in Herz und Lungcn. Allgcm. med. 
Ccntralzcitung. No. 74. 1804.- Virclww, Congcnitalc cavcrnOsc Myomc des 
Jlerzcns. Virch. Arch. X..~'\'.:. 1864.-Dr. A. Liiken, Die patholog. Ncuhil
dungcn des :Myocardium. Zeitschrift f. rat. :MC'd. XXITI. Ilcft 3. 1865.
Riikert, Meclullarcarcinom des Hcrzcus. Allg. milit. ilrztl. Zcitung. No. 36. 
1865.-llrtberling, De tuberculosi myocardii. Diss. Brcsluu. 1865.-E. Wagner, 
Metasln.tischcs Sarcom ciner Lungenvenc uncl drs linkcn Vorhofs. Arcl1iv clcr 
Ilcilkunclc. Bd. VI.- Vircltow, Die krankhaftcn Gcscl1willstc, :i\[clanosarcomc 
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des Tlcrzcns. II. 28!:1. 1SG3-G7.-Dr. Kflrl Bode11heimer, Dciting zur Pathologic 
dcr krchsartigtn ~cuhildungcn nm llcrzcu. Diss. innug. Bern. 1S6:'i.-Fcier
abend, Ycrkniichcrung dcr vordcrcn llerzwnnd rnit Lcbcrcirrhosc. Wien. med. 
Wochcnschrift. No. 58. lBGG.- Walfleyer, Tubcrkulosc des Myocnrclium. V. 
Arch. X.'-..XV. 1866.-Friedreith, Beit1i:lge zur Pathologic des Krcbsca. Y. 
Arch. XX..X.VL 1866.-0. lryaa, IIcrzkrcbs. Wiener mccl. Prcsse. VII. 1SG6.
Prudltomme, Obscrvntion cl'insuffisnncc aortique cnusC!c pnr unc vC!gCtatiou can
creusc mclnnC:c cmcrgcant des "nlvulcs sigmoidcs aortiqucs. Oaz des hUpit. 
No. 8. p. 30. 1867.-0lto Oesterlen, Uchcr Echinococcus im Ilcrzcn. :Miuhci
lung nus clcr Druns'schen Klinik. Virchow's .\.rchiv. XLII. 1SOS.-Mo1',9mi, 
Trammctions of the Puthol. Soc. of London (Nodules o( medullary s:\l'Comn in 
the heart substance). 1808.-Skoda, Ueber die citron. Bindegewebsncubil
dungen im Jlcrzcn. Allg. Wiener med. Zeitschri(t. Nos. 25 u. 26. 1860.
Tlwmaa 1~ Pick, Fibroid degeneration o( the heart. Trausnctionsof the Pnthol. 
Soc. XIX. p. 150. 1808.-G. Burellai, Ohservationc di una tuberculosc dd 
cuo1·e. Annal. unk cli Med. 'Maggio, p. 3-tG. 18GO.-Ch. Ktlly, 11yclntid cyst in 
the lu:nrt. Trnni;nct. of Pathol. Soc. A"'X. p. 14::i. 18G9.-T. lVhiphn.nt, A heart 
showing <'xtcnsiYc growth of fibrous tissue in the muscular wnlls. Tran!':act. 
of Path. ~oc. X.'Xl. p. 110. 1870.- lV. Mown, lf)•clntid of thchcnrt, obl it erating 
by its pressure the coronary sinu". Transact. of Path. Soc. XXL p. 99. 1870. 
- W. Tf~ lfogstaffe, Fibrous tumor of the heart. Ibid. X..XrI. p. 121. 18it.
J. F. R1y1ie, Cuncerous growths on cn<locardium, etc. Ibid. X."\.Il. p. 12.:J. 1871. 
-J. Coats, Two cases of cnlcnrcous infiltration of the musular fibre of the 
heart. Glasgow Med. Jour. August, 1812.-R-rtcock, 1'h. Bevill, !Ty<latid cyst 
imbeddcd in the walls of the 11eart. Transact. of the P:lth. Soc. XXIV. p. 37. 
1873.-Hontz1J1.o 11. Virc11mo, Congenitnh•s '\rnhrscheiulich syphilit. :Myom des 
Ilcrzcn~. Yirch. Arch. XXXV. 1873. 

From a clinical point of Yiew, this subject will nfTonl ns hnt 
little profit, and OLLI' knowledge hitherto gained belongs almost 
exclusi»ely in the domain of pathological anatomy. 

History. 

We ran only spPak of a history of the subject ,,-it11in quite a 
recent pPriod, for it is intimately associated with the de»elop· 
ment aml progress of pathological anatomy, and especially of 
microscopy ; only by these means can we explain the confused 
and va.ried accounts which have hitherto been thrown togethPr. 

Thus, for example, there can be no donbt that many tumors 
hitherto de cribed as tuberculous should be classed, as Virchow 
bas shown, among the gummy growths. 
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Pathological Anatomy. 

\Ve have spoken of the connecti~e-tissue growths in the fonn 
of imlurations under the head of chronic myocarditis, and also, 
under the same bead, of gummy tumors. 

Fibromas. 

Growths of this nature have been very frequently observed. 
Luschka' described such a one of the size of a small hen's egg, 
situated in the substance of the left ventricle, in a boy six years 
of age. Albers 2 clescribed one of the size of a pigeon's egg in the 
anterior wall of the left ventricle. 

l The case of Kottmeier (Joe. cit.) is very interesting, where a 
fibroma, about two inches in length, springing from the septum 
of the auricles, hung down through the auricnlo-ventricular 
opening into the left ventricle. An analogous case is found in 

C the Gazette des IIopitanx, 1872, 101, where a fibrous polyp, 
springing from the septum, had so forced its way between the 
semi-lunar valves of the aorta, as to causo an insufficiency. 
"\Vagstaffe (loc. cit.) found in a little girl three months old, 
who harl died suddenly after sl ight convulsions, a tumor the size 
of a hen's egg, lying between the muscula r fibres of the septum 
ventriculornm, and the cavities very much contracted. 

Formation qf Concretions. 

Aside from the bony scales or ]Jlates which sometimes cover 
the lwart more or less extensively, these concretions are gener· 
ally found in the form of calcification or ossification of connec
th·e-tissue growths which penetrate the substance of the heart, 
or else as the mortar-like residua of the healed abscess. Heschel 
(Joe. cit.) observed in a case of Bright's disease a partial calcifi· 
cation of the muscular tissue of the heart. A case of idiopathic 
development of one of these growths is founcl in Liiken (loc. cit.), 

1 Vircb. Arch. Bel VIII. 
~Atlas der path. anat. III. T. 10. Fig. 1. 
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wherP a calcifiecl tumor of irregular shape, ancl roughenecl stu
face, almost 3 cm. long ancl 2 wicle, was iouncl imbeclcled in tlie 
chorclm tenclinem of the anterior segment of the mitral vah·e, 
which reachecl far into the myocarclium, ancl caused insufficiency 
of this valve. 

Lipomas. 

\Ye have alreacly spoken of the cleposit of fat upon the heart 
ancl its penetration into the muscular tissue, as well as of the 
trne fatty degeneration, under its own appropriate head. In the 
wholP literature of the subject we fincl an account of only one 
lipoma imbedcled in the muscttlar tissue; this is describecl by 
Albers.' 

C!!sts. 

The accounts given of cysts in the literature are very confused, 
and probably, with the except.ion of the parasites which will be 
mentionecl further on, they may be explained by consiclerint; 
them to be either the cavities of emptied abscesses, or else clots 
breaking clown in the middle (Yalsalva, 'l'hebesius, Morgagni). 

11Iyomas. 

These are observed as tumors of greater or less size, usually 
of congenital origin (Vil-chow;' Recklinghausen, loc. cit.). 

(Jarcinoina-<. 

'l'hPse are the most freqnent of the new growths in the heart; 
thns in Kohler ' in 0,118 autopsies, ancl in Tanchon ·' in 8,289 
autopsies, cancer of the heart was observed six times by each; 
in " rilligk' in 4,547 autopsies (of these 477 cases of carcinoma), 
cancer of the heart was obser..-ed nine times, ancl of the peri
carclinm spven times. U ost frequently carcinoma of the heart 

IYirch. Archiv. BJ. X. ~\i rch. Archiv. Bd. XV. 
a Ucber Krebs, Scbcinkrebskra.nkbciten, Stuttgart. 1853. 
4 In Liikcn (loc. cit.). ~Prager Vicrtclja.hrschr. 18JG. 
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is secondary, either clevelopecl by extension from neighboring 
organs (mec.liastinum, resophagus, etc.), or occuning as a metas
tatic cleposit, and here frequently following the course of tht• 
vein; thus we may see it extending from the lung along the 
pulmonary veins into the left auricle or along the venm cavre 
into the right auricle. 

Primary cancer in the heart is commonly of the colloicl and 
melanotic form ; secondary cancer is usually also medullary in 
character. Occasionally the tumor is found already undergoing 
the process or destruction, and then becomes a focus for emboli. 

Of forty-five cases collected by Bodenheimer, it occurred 
seven times in the left ventricle, three times in the right ven
tricle, and twice in the right auricle. In the remaining cases 
it was found in several portions or the heart at the same time. 
The new growth has its seat in the interstitial connective tissue, 
between the muscular fibres, and usually forms noclules of 
greater or lesser proportions, which frequently project into the 
pericardia! sac as well as into the cadties. Uere tlwy may 
cause insufficiency or the neighboring vah·es or steuosis of the 
auriculo-rnntricular opening. 

Carcinoma may occur at any age. Billard found it in a new
born child, Segalas' in a child eleven years of age. J\Iost fre· 
quently, however, it seems to occur after forty-five years of age. 

It would seem to be more frequent in men than in women. 
iVe find only one single obsen·ation of epithelial cancer. 

Paget' found it in the muscular substance of the apex of the 
right ventricle and in the septum after the extirpation of a carci
nomatous bulbus oculi. 

Tubercle. 

Tubercle usually occurs as an accompaniment or general 
tuberculosis in the miliary form, with yellowish or gray no
dules in the connecth·e tissue between the muscular fibres. 
More rarely there are larger cheesy nodules always as a sequel 

1 Both in Bodenbeimer's collection 1 p. 42. 

'Suri:.rico.l Pathology. II. Vol. i>· 449. 
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of chronic tubel'culosis, and usually extending from the ncigh
bol'hood into the heart (Waldeyer, Recklinghausen '). Town
send' describes a lal'ge tumor of this nature taking its origin 
from the left aUl'icle, which compressed the trunks of the pul
monal'y veins. 

Parasites. 

Of these we find the cysticercus' anc1 echinococcus. The 
latter is the mol'e common, but, according to D:waine, of 160 
cases of echinococcus occurring in organs other than the liver, it 
was found only ten times in the heart. It is found more fre
quently in the right than in the left venh·icle; in the co!lection 
of Oesterlen, in twenty-one cases it occurred eleven times in the 
right heal't, seven times in the left, and twice in the septum 
ventriculornm. The size varied between that of a pin"s head 
am1 that of an orange. Usually the echinococcus is developed 
in the heart substance, but occasionally it hangs as a pendulous 
tumor into the cavity, attached to the innel' wall. The free 
cysts or vesicles ham been swept by the cunent of blooil into 
the ca,·ities of the heal't. Coote• describes a case whel'e an 
echiuococcus cyst situated in the anterior wall or the ldt ven
tl'icle caused such an enlargement of the heart, that it extenc1-
ed from the thii·d rib on the right to the eighth on the left, and 
pushec1 both lungs backwal'ds. 

In the cases of Oesterlen, rnptnre of the sac occnl'red six 
times. 

Symptoms ancl Course qf tlie Disease. 

In many cases the neoplasm was found at the autopsy with
out giving any evidence of its existence during life, by igns or 
symptoms. In other cases there was, during life, a series of 
symptoms, which certainly could not be considerec1 characteristic 
of the disease, and fully agreed with those of other diseases. 

I Virch. Arcbiv. Bd. XVI. 
'Dublin Journ. of I\led. Sciences, 1832. I. Vol. 
s See Vol. ITT. of this Cyclopredia, pp. 586 and 604.. 
"l\fcd. Times and Gazette. Feb 1854. 

VOL. Yl.-10 
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Tumors, hy their invnsion of the cudtics of the hcnrt, lend to 
manifold disturbances in the circulution, to insufliciency and 
stenosis of the valves in their vicinity, to compression of the ves
sels, etc. ; by their protrusion outwards they frequently set up 
pcricarclitis, or, when breaking down, or, if cchinococcus cysts, 
by their rupture, they may by the loosPned fragments give rise 
to embolism in vn,rions organs of the body. Cases of this nature 
are described where echinococcus cysts, situaLetl in the right 
ventricle, by thei t· rnptnre caused emboli~m of the numerous 
branches of the pulmonary artery, which was indicated by sucl
den gasping for breath, symptoms of asphyxia, and even imme
diate death . 

Oest<'rlen gives the history of a girl, twenty-three years of 
age, who had gangrene of the right lower extremity, caused by 
the wedging of echinococcus cysts into the femoral ancl pro[nnda 
arteries, carried thither by the current of bloocl from a tumor 
about two cm. long, situated on the posterior wall of the left au
ricle and bulging forwards into its cavity; the tumor was irrPgu· 
Jar in shap<', and apparently made up of many spherirul, bladder
like elevations, wl..ticl..t were partially transparent, and of tl..te size 
ot a millet-seed. 

Diagnosis. 

In the present Mate of our scientific knowledge it will be im
possible to establish tlw diagnosis, even in those cases where 
actual symptoms are observed, caused by the neoplasm or by 
the parasites; for they will difl'er in nothing from those of other 
heart diseases, which tlwy exactly simulate, such as the compres· 
sion of the ,-emc cane already menti0twd, or an insufliciency and 
stenosis of the mitral valve, etc. 

It will he equally difficult to ascertain which of the symptoms 
are caused by the primary disease, ancl which by complications. 
Under specially favorable circumstances, we might possibly be 
ahfo to assert the probability of the existence of one of these dis-
eases. 

If, for instance, in the course of a geneml earcinomatous in
fection, or of an echinococcus of the liver whose existence had 
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bren surely c1iagnosticated, there should suc1dPnly appear symp· 
tom· of trouble with the heart, we might suspect a metastatic 
carcinomatous deposit in the heart, 01· that an echinococcns ves
icle had been swept onward by the Yenous current into that 
organ. Bnt here, again, we should not forget that the symptoms 
r~"ulting from such an occunence may take their origin from 
other complications or the primary disorder. 

Heart Clots. 

Sec the works on hcnrt disease in genernl.-Benj. W. Richardson, Lectures on 
fibrinous deposition in the heart. Brit. :Ucd. J~rn. 1800.--Gcrliardt, Ccbcr 
Blutgerinnung im linkcu lterzobre. WO.rzburg. med. Zcituug. 4. Bel S. 
150. 1864.-Tlte Sm11f, Thromhosis cordis dextri. Ibid. S. 221. 186·!.-Proust, 
Polyp im rcchten Vorhof. Gnz. med. 52. 1864.-flayden, Duhl. Quart Journ. 
of )bcl. Sc. NO\'. 1861.-Gullurd1 Blutgcrinnungen im IIcrzcn. Gaz. des -t 
hOpit. 71. 1~6J.-Jilturc, Recherches experimentalcs sur les caillots fibrineux et 
sur Jes pro<luits d"iufiammatioo du creur. Arch. genera.I. de :Med. Fcvr. 18G4. 
-l'"ulpia11, l'Uuion medic. 1805. No. 18.-The Same, Bulletin ct mCm. clc la 
Soc.~C. des HOpitaux de Paris. 1865. Paris. 1866.-P. ,tfronssolm1 Caillots 
clans l'intfrieur du vcntricu lc gauche, etc. Gaz. med. de Strnssbourg. No. 12. 
1808.-Noliili11g

1 
Thrombosc des linken Vcutrikels. Bayr. Intel l. ·Bl. No. 24. 

186!).--Jos<'ph Jon<'S, Heart clot, a clinical lecture. New Orleans Journ. of 
Med. Juiy:JS60.-J. S. Brislowe, Softening clots in the heart inn case of renal 
disease. Transact. Path. Soc. X IX. p. !)O. 1868.-Burquoy, Concretion poly· 
piformc nnci<:nm: du cccur. Gaz. hcbtlom. No. 10. Si:ance de la sociHC 
med. dee h6p. 18G!),-0('().!1M._l?_asl.:uin, Polypus of the left side of the heart. 
1ilcd. Timeg and Gaz. SeFt. 4, 186!).-Joll~ G . .McKemlrick, A case of heart 
disen"e (cnrdinc tbromhosis). Edinburgh )lrd. Journ. Nov. p. 306. 186!>.
'1.?i. Neureutter, C'omhustio, Thrombo:.c und Emholic im Artcricnsy:;tcm. Wiener 
med. Prcsse. Nos. 15 u. t(i. 1871.-Jules Dubois, K)·stes lihrcs clans lcs ca\'ittis 
du cccur. Bull. de L\cacl de m!:cl. XXXV. p. SOi (changes in cardiac 
thromboses). 1871.-Biermer, Vortrag iibec.polypOse Gerinnungcu im ncrzcn. 
Corrcsp.-Blatt. Schweizer Aerztc. No.!). 1872.-R. LatcMn, Two c:asc:sof death 
from filirinous concretions in the rigl1t ~iclc of the hC'art. Med. Times nncl Gaz. 
Feb. 8, 187:3.-8d1Lld. CrisziJ Ifoart clot and sudden death. 'l'ran<>-nct. of the 
Path. Soc. XXIV. p. 46. 1873 -T. TI71ipliam, Old blood-clot ndhercnt to the 
wall of the left ventricle nncl septum of the heart, producing thickening of the 
endocardiurn and degeneration o( the muscular tissue. Lancet. Jun. •i, 1873. 
-1llullicr, Concretion sanguine du cc:cur. Arch. mc:c.l. Belg. Avril, 1873.-Ray-
1r1ond, Concretion sanguine du c:<.eur cbcz uu malade attciut de <liaUCte sucrti. 
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Ibid. 1873.-Vergely, Observation de t11rornbosc cardiaquc chcz un mnlade nt
tcint de plcurCsic chronique. Reflexions. Bordeaux mCdical. Nos. 22, 23, 24. 
1873.-J. Fltyrcr, On fibrinous concretions in th~ right side of the heart ns a 
cause of death after surgical operations. Med. Times and Gnz. Jan. 18, 1873. 
-Richardson, On fibriuous deposition in the hen.rt. Ibid . June 141 1873. 

Interesting as the study of this subject is, as regards its 
origin and pathological anatomy, and at the bedside as regards 
its results, yet for the clinical teacher it affords little profit. 

History. 

It appears that Benivenius, at the beginning of the sixtPenth 
century, was the first to give intimations of the existence of such 
a pathological condition; later, polyps of the heart, as they 
were first designated by Sebastian Pissinius (?IIilan, 16~4), 

acquired considerable significance. A great number of symp
toms were described as pertaining to this condition, which was 
generally considered to be an idiopathic disease, and mrnwrous 
wonderful accounts were spread abroad, "·hich clearly related to 
its various forms. 

Kerkring (1670), Petit (1732), Pasta (1730), had only looked 
upon them as post-mortem conditions. Both Iluxham and 
Chisholm wrote on the epidemic occurrence of polyps in the 
lwart. Testa and Kreyssig associated them with inflammation, 
and the latter described a special "carditis polyposa." ~for

gagni and Senac were aware in their day that they might be 
formed not only after death or in the last moments of life, but 
also under certain peculiar conditions during life, views which 
were confirmecl and elaborated hy Laennec. Bouilland, Cnn-eil
hier ancl Rokitansky. But only in later times has Lacnnec's 
view been disprovPCl, that the globulous vegetations upon the 
heart were clue to an inflammatory process and contained pus 
(pus-cysts). 

Etiology. 

At almost every autopsy fibrinous concretions are found, 
and particularly in the right ventricle and auricle; they are 
formed either after death or when the patient is in articulo 
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mortis. On this account they are designated "post-mortem 
clots" (" Sterbepolypen "), and being fresh, as opposed to those 
older clots formed during life and called true polyps of the 
heart, they are termed false heart polyps. They are the result 
of the natmal coagulation of the blood caused by the retarda
tion and final cessation of the current, and since toward the encl 
of life the blood is collected chiefly in the veins, they are most 
abundant in the right heart. If death has been protracted, ancl 
the contractions of the left heart have gradually become weaker, 
similar clots will be found in the left ventricle and auricle as 
well. These will not c1emanc1 further consideration, but those 
formed d11ring life are of clinical importance. The causes of 
their formation are various: 

1. In this class belong all those clots which have been caused 
by a slackening in the current of blood, whether it be on account 
of some obstruction in its course, or because the heart contracts 
with diminished energy. They are termed thrombi of dilatation 
or mamsmic thrombi. Moreover, they are foLrnd especially in 
those portions of the heart. where the current is feeble, as in the 
appendix auriculru, entangled in the trabeculro carnern, in partial 
aneLuism of the heart, especially in the left auricle (here also far 
more frequently in the appendix), above a stenosis of the left 
auriculo-ventricular orifice, in the various diseases of the heart 
substance by which its contractile power is diminishecl (chronic 
myocarditis, fatty dt'gi•neration, pericarclitis, extensive adhesions 
of the heart and pericarclium, etc.). It is quite possible that the 
use of digitalis, too long continuecl, may, by slackening the 
current of blood, give rise to a more rapid coagulation. 

2. Rough surfaces on the inner wall of the heart very readily 
occasion a deposit of fibl'ine, and from this, as a starting-point, 
an increased deposit may result. These irregularities arise from 
n•getations and inflammatory processes on the lining membrane 
of the heart. 

il. "'ith Rokitansky ancl Bamberger, as opposed to others, I 
hold that librinous coagula, set free from clistant portions of the 
vascular system, may cling to the inner wall of the heai't, remain 
there ancl form a nucleus for more extensive fibrinous concretions. 

4.' "~mongst the doubtful causes we may place the view that 
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the increase in fibrine in the blood, which attends c~rtain dis
eases, leads to its more ready separation, with the additional 
fact that the fluid in which it is dissolved is diminishell in quan
tity; and, finally, 

5. Tha,t there may be such a thing as a morbidly increased 
tendency in the blood to coagulate. 

Pathology. 

Pathological Anatorny. 

First we must consider the difference b0tween fresh clots and 
those of olcler formation. The distinction is usually easily made, 
for the fresh clots are whitish-yellow, generally translucent, fre
quently jelly-like in consistency, having a moist shiny appear
ance, as if ccdematous, and infiltrated with blood on their lower 
smface. Sometimes they extend into the ,·essels drawn out like 
strings or cords, sometimes they have many bwnches and ar1• 
wound around the trabecnlre carnem, and bear the impress of 
those parts of the l1eart with which tlwy lie in contact. They 
can usually be easily separated from the subjacent parts without 
injury to either. 

The tme polypi of the heart arc dull in appearance, dry, 
rotten, friabl<', of a whitish-yellow or whitish-gray color, often 
having many layers, in which case the layers may vary in color, 
since the older portions are stained by the coloring matter of th0 

blood. They may reach a considerable size, and are sometimes 
flattened out, ancl are sometimes dmwn out like cords. 

Virchow found the left auricle, Rokitansky the left ventricle, 
and IIouslPy ', in a girl two years old, the right auricle, entirely 
filled w·ith a firm clot. 

Not unCrequently they vroject like a little cone, or apparently 
attached by a stem like a polypus, from tlle appendix auriculre 
into the auricle, thence through the ventricnlar opening into the 
ventricle; or, in the same way, they project from behind the 
columme carnere of the ventricle in the form of more or less 

1 1\led. Times and Gazette. No. 408. 1858. 
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rounded tumors, from the size of a pea to that of a pigeon's egg, 
into the cavity, ancl form the so-called ",·egetationsglobuleuses." 
Since these frpquently contain in their interior a puruloiil fluid, 
they havE' received the name or pus-cysts. It is not really pus, 
but a mass made up or the detritus oI the cent1·e of the clot, aris
ing Crom molecular destruction, mingled with white blood corpus
cles. Sometimes in these olcl clots, lime salts are deposited, so 
that they may ultimately form firm concretions. Quite fre
quently single portions of the clot are found, which have been 
tom off. But the separation of the whole mass from its attach
ment is usually quite difficult. They are found particularly in 
the left \"entricle at its apex, and in the auricles usually in the 
appendices. 

Symptoms. 

' Ve have already mentioned the fact that the old physicians 
describecl a whole group oI symptoms belonging to the formation 
of clots in the heart. H we investigate the subject thoroughly 
and free from bias, we must allow that polypi in the heart give 
rise to many anil very important symptoms, but that these can 
in no way be distinguished from those which occur in a number 
oI other serious affections oI the heart. 

Thus occasionally death may suddenly occur in a patient pre
viously in goocl heal th. In other cases we observe mot·e or less 
severe dyspnCl'a, cyanosis, or pallOT or the whole suriaC<', expec
toration of bloody sputa, and coldness oI the extremities, and 
death occurs after loss of consciousness, stupor, and convulsions. 
Generally the heart's action is diminished in frequency, and 
rarely is irr~gularly violent. If the patient survives some time, 
dropsical effosions occtl!'. E\"en if these symptoms should 
appear in an acute and primary form, they would show nothing 
specially chamcteristic of the formation oI a clot. 

The difficulty is all the greater from the fact that the forma
tion oI thrombi in the heart is generally the sequel of other 
already existing diseases oI this organ, and the symptoms oI the 
two conditions are mingled. 



206 SClllWE1"l'Ell.-DISEASES OF TllE IIK\llT SUlloTANCE. 

]) iagnos is. 

Recently Richardson and Gerhardt have insisted on the pos· 
sibility of a diagnosis of this condition; imleed, the former claimed 
to be able to recognize the location of the clot in the left or right 
ventricle, accordi11g to the different character of the dyspucca in 
the two cases. Bttt this position is untenable, from the fact that 
the symptoms are not characteristic of a clot. The same state
ment holds good with regard to what Gerhanlt has contribttted 
to the diagnosis, even though many of the symptoms which he 
relates may be occasioned by the formation of a clot. I do not 
feel disposed to lay special stress upon the symptom to which he 
has called attention, viz., the existence of a systolic murmur 
from the compressio11 of the pt1lmonary artery by the left auricle 
distemled by a thrombus. Aside from the fact that the existence 
of such compression is very doubtful, the sign might arise from 
various other causes as well. 

From all this we leam that the diagnosis may often be suspect
ed, indeed, may perhaps be given with a certain probability, but 
yet cannot be surely established. Even when we take into con
sideration what are the results of thrombus in the 1·ight ventricle
the infarctions of the lung following upon thrombus of the left 
ventricle; the suddenly occurring stenosis of the auriculo-ventri
cular orifice,' by becoming occlmled by the fibrinous plug; 
embolism of the artery of the fissure of Sylvius (midclle cerebral), 
or of some other artery of the body; or apoplexy-we shall see 
that all of these might occur in other diseases which cannot be 
diagnosticated with certainty. The physical signs on the part of 
tl.ie heart whicli may be recognized are of no value for diagnosis. 

Prognosis. 

H cannot be denied that a clot in the J.ieart may often exist 
for a long time witliout giving rise to a single symptom, and the 

1 Von dcr Byl. Lancet. 18.33. A clot, detached from the left auricle, entirely occluded 
the mitrnt office, already the seat of stenosi.s, and thereby occasioned sudden death. 
1\IcKendrick describes a similar case. 
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patient m::iy clie or some other disorder. Ke,·ertheless the prog
nosis is in the highest degree unfavorable, inasmuch as the 
increased growth or the coagulum causes increasing distmbance 
in the circulation, and the danger of embolism in vital organs i8 
ever present. 

Treatment. 

Even if it were possible to make a diagnosis or heart clot, we 
could suggest no treatment which wot1ld tend to cause an ab
sorption of the clot, or which can remler its passage into the 
cfrculation free fr m danger. Certainly we shall not accomplish 
this end by the use of the various salts of soda, lime, or ammonia 
(carbonate of ammonia was especially recommended by Richard
son). Accordingly there remains nothing for us, except, under 
all those circumstances in which the formation of a clot is 
posgible, to spare as much as possible the weakened lll'art, and 
to endeavor to secure the most complete contrautions of the 
organ; but these are points which in practice are rarely con
sidered. Hence, in a case of this kind, our treatment must be 
purely symptomatic. 

Ner1·011s Palpiiatiou of the Heart. 

See the works on heart clisc:'lscs in gcneral.-Bcau, De l'angiue de poitrinc (in rela· 
tiou to smokers). Gazette des llOpitaux. 1862.-von Bczold, Uebcr die Inncrva, 
tion des Hcrzcns. Leipzig. 18G3.- Valentin, Vcrsuch cincr physiolog. 
Pathologic des Ilcrzens. 2. Abthlg. Leipzig uud IIciclell>erg. 1804.-.llf'mttk, 
lJcbcr ccntralc Ncuroscn des ITcrzcns. Berl. klin. Wochcnschrift. No. 2:i, lSOJ. 
-Cllampionnii:rt, Fumcurs, Journ. de med. prntiquc. Juillct, 1805.-Riyne Cot
ton, Notes nnd observations upon a. case of unusually rapid action of the heart. 
Bnt. Med. Journ. June 1, p. 62!'1. 1BG1.-Rob. Bowles, Unusually rnpid action 
of the heart. Ibid. July, p. 53. 1SG7.-Edmunds James, Unusually rnpid action 
of the heart. D;id. Aug. p. 97, 1861.-0ppolzer, Ucber llerzklopfcu. Allg. 
Wiener med. Zeitung. Nos. 25-27. 1870.-Fothergill, Edinburgh )fed. Journ. 
Dec. 1870.-Dri Cost(t, On irritable heart, a clinical study of functional cardia~ 
clisordcr. Americ. Journ. of i\Ied. Sc. Jan. 1871.-Green, Disturhccl action of 
the heart. Brit. Med. Journ. Nov. 25, 1871.-P'r. B. Nunncley, Ob~ervations on 
pnlpitn.tion of the henrt and its treatment. Lancet. Fcbr. 18, 2Ci. 1871. 

By the name palpitation of the heart we unclerstaml an in-
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creased fonctional activity of the organ, withont any pathological 
changes (at least any ,dJ..ich we can recognize at the time). In 
the present com1ition of our scientifi c knowledge we might 
define it as an antagonism between clillerent factors of innerva· 
tion of the heart. 

Iii story. 

In the works of the oldest physicians we finc1, as is quite 
natural from the prominence of this symptom, accounts ant! 
explanations of this condition. Together with some oc1c1 and 
fanciful views, we find some most ingenious attempts ut un 
explanation of this symptom, as it is found both iu the healthy 
ancl in the diseased. The most important work in this c1epart
ment has been clone in very recent times, ancl especially, on the 
one hancl, by the discovery of auscultation, by means of which a 
whole group of cases has been removed from the department of 
nervous diseases ancl vut upon a more satisfactory basis ; am!, 
on the other hancl, by the excellent experiments by means of 
vivisection (Goltz, Lanclois, von Bezolcl, Ludwig ancl Thiry, 
Cyon, Guttmann, ancl Eulenburg), which put us in a position to 
gh·e at the present time, for many forms at least, a satisfactory 
explanation. 

Etiology. 

In orclcr to make a comparatively clear statement of the 
causes of palpitation of the heart, we shall find it necessary, 
in accordance with the definition given above, to collect, first of 
all, what we know of the relations of the forces of innervation of 
the organ, as we learn them from the most recent investigations. 
The numerous discrepancies found in the various observations of 
different investigators are sufficient to show that we are not in a 
position at the present time to give an adequate explanation of 
all the facts which have been observed. 

I shall confine myself to quoting the most important of them. 
1. From the experiments on animals, where hearts were re· 

moved from the bocly and continued beating for a considerable 
time, it appears certain that the cuuse of the rhythmical contrac· 
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tions lies in the hrart itself, in those ganglia which we find imbed· 
ded in its subotance, both in the auricles ancl in the ventricles. 
Certain irritants may act upon this automatic apparatus of iu
nerrntion so as to cause either an increased fnnctional activity or 
paralysis (Landois '), and it is fonnd that weak solutions of 
certain poisonous substances cause an excitement, and strong 
solutions a paralysis. \Ve must, however, remember thnt what 
we learn by vivisection in animals does not nlways hold good 
in human beings, for the arrangement of the nbove-mentioned 
ganglia is very different in different classes of nnimals. 

2. Other excito1·s of carcline nction are found in the cardiac 
branches of the gnnglion stellatum, which pass down to the heart 
between the aorta nncl the ptllmonary nrtery. They take their 
origin from the fibres which pass from the cervical portion of the 
sympnthetic, as the Jong and the short root, to the above-men
tioned ganglion (Roever and Bezolcl). 

3. From the investigations of Bezold we lenrn that nerrn 
fibres, originating in the medulln oblongata, run the length of the 
spinal co1·d, and that by irritating these, the functional nctivity 
of the heart is increased . They pass out from the cord with the 
spinal 1wJTe•, ancl become entwined with the sympnthelic of the 
thorax and alxlomen, whose branches in part extend from belo1v 
upwards to the heart. 

4. Finally, the sympathetic may exercise an influence upon the 
acti\'ity of the heart in still another way, viz., by causing a 
change in the tone of the vessels and an accompanying \'ariation 
in the bloocl pressure. Irritation of the sympathetic causes a 
contraction of tlie vessels, ancl thereby increased blood pressme 
in the aortic system, ancl, as a result of the increased resistance, 
tlw labor of the lwart is augmented, while a paralysis or the 
sympathetic, with the accompanying dilatation of the \'essels, 
will cause a diminished resistance in the vessels, and a ronseq uent 
diminution in the labor of the henrt. Enlenburg and Landois' 
and Nothnagel 8 observed palpitation with symptoms of angina 

I Allg. med. Centrnlzeit. 1863. No. 89. 
7 Wicncr:Mecl. Wochenschr.1868.No. 65. 
1 Dcutschcs Archiv fi.i.r klin. Medic. IIL 1867. 
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pectoris caused by a general spasmodic contraction of the arterial 
capillary system. 

5. In opposition to these excitor neri-es, we ha,·e the so.called 
restraining or inhibitory apparatus. This is macle up of the 
pneumogast!'ic ancl its ramifications. Thus if we irritate the 
rngus, the movements of the heart are slackened in frequency, 
and finally they come to a stand altogether in diastole, while 
after clil·ision of the vagi the heart begins to beat faster, for the 
power and intluence of the automatic apparatus, so to speak, 
are set free. The fibres which cause this result, properly 
speaking, do not belong to the pneumogastric, but are fibres of 
the spinal accessory running along with it. The trick of the 
Indian juggler is now explained, for Donders has shown that he 
can slacken the heart's movement by the voluntary contraction 
of the muscles of the neck which are supplied by the accessory, 
since, by the irritation of those muscular branches of the nerve, 
the cardiac branches are simultaneously excited. 

The same result can be attained by irritation of the fibres of 
the sympathetic in the abdominal cavity, for by such irritation 
(see investigations concerning palpitation by Goltz) the heart may 
be anest1,d in diastole, in the same manner as if we acted directly 
on the pneumogastric. 

Since this ceases after section of both pnenmogastrics or of 
the medulla oblongata, it must be that fibres of the sympathetic 
}lass into the cord and along this to the medulla oblongata, from 
which the irritation is transferred to the pneumogastric (Goltz,' 
Bernstein'). 

6. "re must accord a wonderfol influence to the nervus de· 
pressor shown by Cyon ancl Ludwig on guinea.pigs, and by the 
former also on horses, which nerve, arising from the }lneumo· 
gastl'ic or sup. laryngeal, by dilating the vessels, lessens the 
labors of the heart. 

7. The blood has a powerful intluence on the action of the 
heart and in various ways. Bezolcl 3 has shown by a very inter· 

1 Virch. Archiv. Dd. X.."{VI. 

~ Ccut.ralbl. flir d. med. Wisseu. 1863. No. 52. 1864.. :No. 16. Reichert's Archiv. 
1864. 

3 Centralbl. !Ur die med. Wissensch. 1803. No. 27. 



NERYOUS PALPITATlON. 301 

e•ting experim0nt that the regularity or the heart's movements 
is depencl ent upon the constant and regular afilux of blood to 
the organ. rr, arter didsion of the pneumogastrics, the cerl'ical 
cord. ancl the sympathetic in the neck, we compress the coro
nary arteries in the heart or a guinea-pig, the rontractions are 
diminishecl in frequency, and, when we entirely close them, the 
heart's action will be completely arrested in a minute or a 
minute and a half. On withdrawing the pressure, the contrac
tions begin again, and after a short time become regular. 

The quantity or blood also has an influence on the movement 
of the heart. In rrgard to this point, however, observations are 
not all in harmony. It is certain that, after great loss of blood, 
palpitation occurs, and this agrees with the experiments of 
Bezold ' on animals " ·hi ch he bled to death. He explains it by 
saying that, in consequence of an remia, the brain is made abnor
mally irri table, and thi s irritability is h·ansmitted to the excito
motor nen ous ystem, and causes an acceleration of the heart' s 
action. 

Finally, the chemical combination of the blood is doubtl ess 
of great importance to the actio'l of the heart, probably both by 
the di sturbance it occasions to the sub-endocardial ganglia, and 
by its irritation, through the branches of the coronary arteries, of 
those which are situated in the muscular t issue. 

As regards the gas which the blood contains, it is not yet 
settled whether the g reater motor excitability lies in that con
taining more oxygen or more carbonic acid. \ Ye have already 
spoken of the effects or mingling various poisonous substances 
with the hlood. 

Now, if we look through the ,-arious causes of ner rnus palpi 
tation of tlie heart, we find that mental excitements of the rno,;t 
rnrious kinds, uch as joy, fear, and anger, ha,·e a r ery sudden 
influenre on the functional activity of the heart ; nostalgia be
longs in the same group. 

\Yhat Livingstone writes concerning the free men of Central 
Africa who have been dragged away into slavery, is very inter
e ting; they all compl ain of pain in the region of the heart, and 

1 Med. Wochensehr. 1867. No. 19. S. 291. 
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place their hands exactly on the spot wlwre the organ pulsa tes, 
although they themselves believe that the heart lies mtteh higher 
up under the sternum. \Vith this as the prominent symptom, 
they speedily die. A boy of twelve years of age, who in a very 
short time languished in this way, declared that nothing ailed 
him bt1t a pain in the heart. Doubtless, we have here a direct 
irritation. extending from the brain to the medulla oblongata, 
ancl thence to the excito-motor nervous syotem of the heart. 

Diseases of the brain and of the spinal cord, or of its cover
ings, hypencmia ancl inflammation of these organs, tumors within 
the calvarium and in the spinal canal, psyehoses of the most 
various kinds, hypochondria and hysteria, may any of them 
occasion an excitement of the heart's action, partly by throwing 
OLlt or play the restraining infhwnce of the vagus, and partly by 
irritation of the exc ito-motor nervous system. Doubtless, some
times the one and sometime,; the other of these is the case. -~ 

temporary irritability of the central nervous system must be 
the cause of that kind of palpitation which we obse1Te in indi
viduals who are exhaustecl by protracted night-watching, or by 
great venereal 01· other excesses. lt1 the same way tumors of 
various kinds in the course of the nerves in the neck and in the 
thorax, or inflammatory processes in the nel'\'e sheaths, will have 
either an inhibitory or an exciting effect upon the movements 
of the hea1·t. The same holclo true of irritations wl1ich arise in 
the course of nerves apparently far removed from the hea rt. 

Thus the most various rliseast>s of the abclominal ca\'ity, such 
US OYCr-cl istention of the intestines with gas, WOl'tnS, galJ -stoneS, 
renal calculi , and cli seast>s of the gen ital appa1·atus, transmit the 
irritation, through the fibres of the sympathe tic which supply 
them, to the spinal cord, ancl, by the fibres running in this, up to 
the medulla oblongata, aml thence ot1t to the heart. 

Genpral plethorn, especially in young person,, very readily 
occasio1rn palpitation, probably through the increased irritation 
of the Pxc ito-motor nen·ous apparatus, perhaps through the 
grcatl'I' pressure of blood in the coronary arteries, and perhaps 
purely in a meclrnnical 'my, by the increased resistance in the 
peripheral circulation. In the same way palpita tion is nn· 
doubtedly produced by a temporary or partial hyper::emia in 
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the region of a given plexus of ne1Tes. Thus palpitation may 
arise from a suppression of the menstrual How, or of a bleeding 
from lucmorrhoich, through the consequent hyperromia in the 
spinal canal. 

"\Ye can fairly a sume that it is a change in the quality of 
the blood which occasions the very trot1blesome palpitation 
observed in cltlorosis and in anromia after diseases of the most 
various kinds. "\Vhether in these cases it depends upon paralysis 
of the inhibitory apparatus or irritation of the excito-motor 
apparatus, we cannot at present decide. Very frequently young 
persons in the first stages of tuberculosis, or those who after
wards become tuberculous, complain only of troublesome pal
pitation of the heart. Ilere it is possible that chang<'s in the 
q nality of the blood cause an irritation, and also t!Jat the imme
diate disease of branches of the pneumo;jastric in the lung de
stroys the power of the regulating apparatus of the heart. 

Finally, there are a number of substances, the USP of which 
will occasion more or less palpitation, different in different indi
dduals. "\Ye should mention among them, especially, alcohol, 
coffee, tea, and strong tobacco. They certainly act in various 
ways upon the nerves of the heart. Perhaps we should s1wnk 
in this connection of the palpitation which occms in gout, for if 
we allow that the blood is laden with a poisonous material, we 
shall see that this of itself would be the cause of inilation. It 
is more probable, however, as changes in the periplwral ramifica
tions of the nerves underlie the manifestations of this dioease in 
other parts of the body, that the same holds tnw of the n~rrns 
of the heart, but wherein these changes consist is as yet unex
plained. The palpitation which occurs in healthy men after 
severe physical exertion admits of rnrious explanations, but as 
yet we can give not!Jing positive. 

Patltological Anatomy. 

On this point very little is known, for we are lacking in patho
logical discoveries in the bodies of such as have been under 
cai-eful obsern1tion during life; the most important and valu
able of these is a case described by Ileine (i\foller'~ Archiv filr 
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Phpiol. 1841), obsCITecl by Skocla, ancl on which Rokitansky 
made the autopsy, where the rig ht phrenic nerve was found 
enclos~d in a firm, blackish-blue nodule, which was partially 
calcified . The nern1s canliacus rnagnus was also embedded in 
a blackish nodule of the size of a hazel-nut, and, finally, the 
branches of the left pncumogastric, which ran down on the 
anterior face of the left bronchus to the plexus pnlmonalis, were 
crowded ancl pushed asicle by lymphatic glands, with the same 
blue-black pigmentntion. (During lifo the pa tient had suffered 
from paroxysms in which the heart's action would be arrested 
for many seconds, accompanied by a most frightful feeling of 
distress and anxiety.) 

Symptoms. 

P alpitation usually comes on in attacks of variable duration , 
lasting st"veral minutes, or hours, or even a whole day. Yerr 
frequently they occnr without any apparent cause, even in 
the sleep of an incliviclnal otherwise healthy, or else they follow 
upon certnin recognized conditions, such as overeating, constipa
tion, or fright. 

Together with the troublesome palpitation and Jinmmering of 
the heart, the pnticnts complain of more or less clyspncea, 
distress, and PVen pain in the breast; not unfrequently the 
throbbing in the carotids or in the heacl is more troublesome 
than the palpitation itself. Many patients cannot lie down, or 
at least cannot rest on the left sicle, ancl only find relief in an 
upright position, which is nat ural with the existi ng clyspncea. 
In anotlwr case we may find dizziness, a feeling of faintness, 
specks hefore the eyes. or flashes of ligh t associntecl with the 
palpitation. Flush ing of the face and elerntion of the tem
perature certainly is not found in all cases, bnt freqnently there 
is pall or and colcl sweat. Sometimes the patients complain of 
palpitation without our being able to discover it, and this must 
be explninecl as being clue to exaggerated sensibility. 

The percussion sound is not changed. Auscltltation discovers 
heart sounds or increased intensity, and this is true particularly of 
the first souncl, which is also sometimes metallic in quality. The 
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second souncl is wanting only in cases of tremenclous accelera
tion of the heart's movements, where the heart has not hacl 
time fully to complete its cliastole. 

'rhe pulse may vary greatly in its frequency ; cases have been 
observecl where the contractions ran up to 200 per minute, and 
over. J . Payne Cotton (Brit. :Med. Joumal, 1867, June) relates 
the case of a man, forty-two years of age, in whom the sphygmo
graph rcgistcrecl as high as 240 contractions per minute in his 
most severe attacks of palpitation. After getting ricl of a con
siderable quantity of tape-worm, he recovered. Occasionally 
the change from an acceleratecl pulse to the normal is a graclual 
one, but often it is very suclclen. The pulse may be very strong 
and regulat., but often it is small, scarcely perceptible, ancl highly 
irregular. This last clepencls upon the fact, that the heart, in the 
rapicl succession of systolic movements, has not sufficient time 
to complete its cliastole, to provide itself with the adequate 
amount of blood, and accordingly can only throw a small stream 
into the aorta, whose impulse is not felt at any great distance 
in the arterial system. 

Diagnosis. 

This is usually easy, but it is sometimes difficult to dis· 
tinguish palpitation from organic cardiac diseases. During an 
attack we are often unable to make an accurate diagnosis. But 
when the heart's action is again quiet, the absence of murmurs or 
of enlargement of the heart will establish it. 

It is also important to distinguish it from cases of general 
disease, accompanied by accidental murmurs ; of these we should 
speciaUy mention chlorosis, in which, indeed, a temporary 
enlargement of the heart may also exist. Here the diagnosis 
will be made certain by the presence of the other symptoms of 
chlorosis. 

As regards murmurs, we may Jay down our rule, viz. : if there 
is a diastolic murmur we can no longer consider it simply pal
pitation, for such murmurs never occur without organic changes 
in the heart. ''re have already said, in speaking of organic disorders, how 

VOL. VI.-20 
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difficult it is to make a diagnosis of cardiac diseases which are 
not accompanied by a murmur; especially is this true of myo
carditis and fatty clegeneration. 

Course. Prognosis. 

Though these attacks are a source of great uneasiness, and 
though the patients snfl'er from the constant dread of their 
recturence, yet it is rare that they have any serious results ; this 
is the case only when other c1iseases are also present, as, for 
instance, atheroma of the arteries in old people. Here apoplexy 
may occur during the attack. \Vhen the attacks are very 
severe and freqttently i·epeated, the patient's strength may be 
considerably reduced by them, but usually he recovers his vigor 
before another attack. Finally, the nature of the underlying 
cause anc1 the possibility of its removal will enable us to decide 
as to the probability of a cure. If, for instance, the trouble has 
arisen from long-continued night-watching, or from the immod
erate use of tea, tobacco, etc., when the cause is removed the 
heart will soon become quiet again, while if it be due to a tmnor 
in the brain it is necessarily incurable. 

Treatment. 

It is not my purpose to enumerate here all the remedies 
which have been employed in palpitation, but only to speak of 
those which have proved more or less reliable. First of all, we 
must endeavor to cure or to remove the underlying cause, as 
far as possible; and to this end must employ the appropriate 
remedies, and lay down proper mies rngarding daily life and 
habits. At the same time, we must employ a symptomatic treat
ment calculated to lighten the attacks or to quiet them as soon 
as possible. As one of the most desirable and often quickly 
effective, as well as completely harmless remedies, we should 
mention the application of cold, whether in the form of cloths 
wrung ot1t in cold water or of ice-bags laid over the heart. The 
next most valuable is the use of digitalis and of the narcotics, 
and of these, as acting most speedily, of morphine, which, when 
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the attacks arc very severe, we can best employ in tbe form of 
hypode1mic injec tions. The preparations of hydrocyauic acid 
and hydrate of chloral are often very serviceable. \Ye rarely 
find it necessary to resort to chloroform inhalation, and this 
should be done only as a last remedy, for patients readily 
arquire the habit of nsing it themselves. I am not disposed to 
accord such wonderful results to the use of the constant current 
as have been ascribed to it elsewhere. 
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THE CONGENITAL DISEASES OF THE HEART. 

CompJctc coJlections of the numerous individual obscrvnlions, at present far more 
than n hundred, are to be found in the larger works of Aacock, 11 Mryer, 
K. SWlker, Kussmaul, and others. I content myself here with giving especially 
the works in wl1ich the collected observations arc critically considered. 

Meckel, De cordis conditionibus nbnormibus. Dissert. Unllac. 1802---Schuler, Dis
sc1t. de rnorbo cocrulco. Oiniponte. 1810. - llaase, Disscl't. de morbo cocrulco. 
Lips. 1613.-llorner, Disscrt. de cyanosi. Monachii. 1823.-&•lin, TraitG des 
maladies du camr. Paris. 162.t.-Bouilla1td, 'l'r::iitC cliniquc des maladies du 
creur. Paris. 1834, and 2. ed. 184-1-Lords, i\IGmoircs ct recherches anatomo
pnthologiqucs. Paris. 182G.-llope, A treatise on the Diseases of the Heart, 
etc. London. 1832.-Fricdbei·y, Die angeliorenen Krankhcitcn des IIerzen". 
Leipzig. 184-1.-Peacock, Med. Chir. Transact. 184.7; Monthly Journ. 1847; 
On malformation of the heart. London. 1s;:;8.-1Wkitltn11ky, Ilandbuch dcr 
pathol. Ana.tomie. Bel. IL 18.'.i4.-Dorsch, Die Hcrznmskelcntzlindung als 
Ursachc angcborencr Ticrzcynnose. Erlangcn. 185.'l.-/L J.fpypr, Ucbcr ange
borcnc Enge und Verschluss der Lungmarterieubahn. Virchow's Arch iv. 1857. 
Bd. XH.-&tmberger, Lchrbuch der Krankhciteu <ler Krcislnufsor;ane. Wien. 
JS.38-li'rie<lreicli, Die Krankheitcn des Ilerzcm1. Virchow's Pathologic. Bd. V. 
JSGl.-Duchtk, Die Krankhcitcncles Hcrzens u.s.w. Erlangcu. 1862.-C. Ileine, 
An~eborcne Atrl!Sie des O~tium nrteriosum d cxtrum. Bcitmg zur Lchrc \'Oil 

den nngcborencn llcrzanomalicn. TU.bingen. 1861.-fli:tlbertsma, Med. 
Tijsdschr. v. Genccsk. VI. p. 45. 1862.-SWlkrr, Ucbcr angcborcnc Stcnose 
clcr Arterin pulmonnli s. Disscrt. Be111. l SG·-L-lfossmaul, Ucher an~eborcnc 

Enge und Vcrschluss d er J.Jungcnartei; enb'lhn. Zeitc;chrift fUr rationcllc )fc<l. 
Leipzig. 1866.-Lebert. Ucbcr cioen Fall vou Ursprung der Aorta nus elem 
rechtcn Vcntrikel mit Enge clcr A. puhnon. u. s w. Virchow's Archiv. 1803. S. 
405.-..1fltnnkopf, Ueber Stenose des Ostium arteriosum der rcchten Jicrzknm· 
mer. ChnritC-Annnlcn. Bel. X(. Berlin. 1803.-Lebert, Ucbcr den Einfluss<lcr 
Stcnose des Conus artcriosn~. des Q,;tium pulmonalc, uncl d cr Pulmonalartcrie 
nuf Entstehung dcr Tuberkulosc. Berliner klin. Wochcnschrift. 1807.-Srldj» 
mami, Ueber nngeborene Stenose und Atres ie d es Ostium ntrio-ventricul:lrc 
clr xtrum. Disscrt. Jena. 1800. Lebert, A clinicnl lccture on congenita.1 pul
monary stcno~is. :Mcclicn.l Times and Gnzctte. London. 1870. 
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Brief Historical R emarks. 

The observtttion of congenital mttlformations of the heart 
was formerly merely a matter of scientific curiosity. They were 
unreservedly placed mnong abortions, conceming which mysli· 
cal and utterly unscientific views prevailed. Only since the end 
of the last century, and especially at present, have the nnomalies 
of the formation of the heart been subjected to thorough and 
scientific research. Though Morgagni and Sanc1ifort describe 
some cnses with their u sual precision, Meck el was the first to 
collect very cnrefolly in his archives his own observations and 
those of others; his deductions, however, were influenced by the 
erroneous doctrines which still ruled. It was an after effect of 
the unfortunate system or natural philosophy, that he compared 
abnormally formed hearts according to their construction and 
intem al divisions, with those of insects, crnstaceans, and am
phibians. ln those clays, indeed, the human embryo and its in
dividual parts were thought to travel upward through the rising 
scale of development or the animal kingclom, and arrests of 
development were thought to be due in pa rt to the stopping of 
an organ's progress at the type of a lower form. Nex t, with 
similar impropriety, excessive ancl inacl equate development 
came to be opposed to each other; and, of course, primary and 
secondary changes, stenosis and atresia on the one hand, and 
the persistence of the openings for the fcetal circulation ancl of 
the ductus arteriosus on the other, were thrown together in 
"most admirecl disorder ; " indeed , the effect was often taken 
for the cause. 

These two phases, of which one may be called that of curi
osity, and the other that of purely anatomical research, were fol
lowed by the truly rational etiological one, ancl in the last ten 
years by a tendency which may properly be called the physio
logico-etiological one. The first of these, which recognized the 
full importance of inflammation of the openings of the right side 
of the heart as a starting-point, opened a new road, but became 
perfect by the influence of the more eclectic and general view. 
Rokitansky was the first to put this causal relation on a firm 
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basis. Dorsch's excellent description oi fmtal myocarditis, made 
under Dittrich's guidance, was a great step in advance, which 
brought a new and very important element into the discussion. 
Peacock has the great merit of having not only collected all 
earlier observations, bnt of having admirably annotated them. 
Ile was able to guard himself against the one-sidedness of the 
inflammation theory, and thus paved the way for the present 
eclecticism. II. Meyer, of Zurich, has, with great talent and re
mal'lmble anatomical knowledge, correctly divided into groups 
the various combinations o[ congenital cardiac malformation, and 
very acutely pointed out the causes of their pr~sence or absence; 
but he carries the inflammation theory too far. C. Heine's and 
Jlalbertsma's objections to his views are in part well founded; 
but their theories are much less satisfactory. According to my 
convictions, it is KussmaL1l, who by a deep understanding of 
anatomy and physiology, and by great comprehension of the 
signification of the whole question, has brought it to the limits 
of 0L1r pi·esent knowledge. Hence, I shall follow particularly 
his classification in the description which I am about to give. 
Even i[ I, too, could increase the number of observations by a 
very interesting one, I should still think to have done more 
to advance the study of stenosis o[ the pulmonary artery, by 
making its decided influence as a cause of the development of 
tt1bercle in the lungs the st1bject of thorough research. I wished 
also, by describing a case of congenital malformation of the 
heart-a pulmonary stenosis-in a child, which was examined 
only during life, to prove to my colleagues, by an example, that 
cases observed dtuing life, even when the patient may survive 
many years, deserve to be made public. In fact, the clinical 
part o[ our knowledge of this subject is far behind the anatom
ical. Another anatomical gap, which is g reatly to be regretted, 
is ot1r incomplete acquaintance with intra-uterine cardiac defects, 
from the first appearance of life until birth. 

Although, according to what has been said, the errors o[ for
mation ancl diseases of the ostia of the right side of the heart 
determine the pathology of congenital diseases of the organ, yet 
before we come to them we must speak of the anomalies which 
are not to be referred to these causes. 
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Acardia, usually accompanied with accphalia, is of only 
anatomical interest; the umbilical vein in the bocly of the mother 
supplies the circulation to the fmtus, which is unfitten for life. 
The heart may be abnormal ly small, either with a structure other
wise normal, or with only two or three cavities. The too great 
size of the heart usually shows, when pulmonary stenosis is not 
present, the transition to double heart, and then is commonly, 
with clouble vessels, a suggestion or even the consequence of a 
double monster. Changes of the apex of the heart are for the 
most part secondary. 

Among the abnormal positions of the heart, that in which it 
lies 01dside of tlie body is particularly interesting. I have seen 
such a new.born child still alive, and have been able to study 
the movements of the heart very well on it. The unfitness of 
snch children to live is self-evident, but cases or congenital 
fissure of the sternum, the heart being in other respects nor
mally placed, may give i-ise to very interesting physiological 
conclusions. The heart is occasionally found outside qf the 
tltorax, in the abdomen or in the cervical region. The transposi
tion or the heart to the right side of the thorax is less rare and 
more consistent with prolonged life. In such cases the liver is 
usually on the left, and the spleen on the right. In the cases 
which I have observed, this transposition had no bacl efferts. 
The heart, consisting qf a tube, qf a ventricle and an aitricle, or 
of a ventricle and two auricles, is rather a matter of anatomical 
interest, and the heart of two or three cavities may often owe its 
peculiarity to anomalies of the ostia of its right side. 

The real pathology of congenital malformations of the heart 
indeed depends in general upon these. 

Congenital Narrowness and Closure of the Ostia of the Right Side of the 
Heart. 

Here, also, the diseases of the tricnspid opening are much 
rar••r and of much less consequence than those in the course of 
the pulmonary artery from the beginning of the conus to tbe 
subdivision, and even further. 

In the first place, changes at the origin of the pulmonary 
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artery are or importance, according to the time of their develop
ment. If the inter-ventricular septum is wide open, we may 
infer that they occurred before the third month, but its closure 
allows us to assume that they were developed later. It is re. 
markable that Hunter ' appears to have been aware of this fact. 
The current of the blood, of which little or none can escape by 
the pulmonary artery, necessarily presses through the open sep
tum, making its closure impossible, and giving the opening the 
appearance of a round hole with smooth edges. Transposition 
of the great vessels works in a similar way, the current from left 
to right preventing the closure of the fmtal openings. In rare 
cases a congenital opening, usually a small one, persists in the 
septum of the ventricles, but for the most part it is not the only 
anomaly. Still more rarely do we meet, as von Dusch did, with 
tlie rnmains o( inflammation here and in the neighborhood. A 
group of cases in which an inflammation has perforated the 
already closed septum and attacked the pulmonary opening, 
rests on a much more theoretical basis. Only one case, reported 
by 'Vhitley,' can be certainly thus interpreted. An important 
remark of Kussmaul's, on which von Dusch and llfannkopf have 
la.id great weight, is, that when the stenosis occurs at a very 
early period, the pulmonary artery remains exceeclingly narrow 
behind the obstruction, but that when it occnrs In ter the artery 
may be of normal capacity, ancl, if insufficiency ex ists as well as 
obstruction, it may even be dilated. 

The classification according to position of the defects of 
development, which we are now considering, is of great impor
tance, and especially the distinction which has been insisted upon 
by Rokitansky and Dittrich, between stenosis or the conus arteri
osus and that of the pulmonary artery, to which, as not uncom· 
mon, are to be added mixed stenoses. 

Stenosis of the conus appears either as a supernumerary 
ventricle cut o!I at its lower part, or as a more regular narrowing, 
or as a ·onical stenosis under the origin of the pulmonary artery. 
In this case, the chief point of narrowing, or the closure, is at 

1 Med. Observations nncl Exp. Vol. 6, p. 305. 
'Guy's Hospital Report. 18.n, p. 2J2. 
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the ostium, and the pulmonary trunk is contractecl or even 
transformed into a solid cord; the branches receiving their 
blood through the ductus arteriosus. If this latter is pool'ly 
cleveloped or wanting, the branches, which can obtain their 
blood only through the enlarged bronchial arteries, are usually 
small. Mixtures of both groups of stenoses occur in many com
binations. 

'l'he genetic difference proves, indeed, the great frequency of 
the inflammatory origin of stenosis or atresia in the course of the 
pulmonary artery, yet in a number of cases not only is this cause 
wanting, but it often is impossible to decide whether or not in
flammation had occurred at an earlier period. 'l'hus even the 
fc:etal myocarditis, with its callous scars, stands opposecl to non
intlammatory changes, caused by excessive growth, ancl here 
undoubtedly belongs Kussmaul's second case, in which he 
assumes an excessive muscular development as the cause of 
stenosis and atresia of even the venous ostia of the heart. Pea
cock's theory also is interesting in which he suggests hyper
trophied muscular substance as the cause of a ring-like stricture 
at the apex of the conus in stenosis of the ]Jnlmonary artery. 

Although in cases of stenosis of the pulmonary artery of the 
fmtus undeniable signs of inflammation of the endocardinm of 
the valves can be demonstrated, such as growth, thickening, 
growing together, hardening, and calcification, nevertheless such 
signs are totally wanting in other cases, and, though rarely, the 
congenital non-inflammatory stenosis may lead to secondary 
endocarditis. If instead of three valves, two or but one are 
present, the inflammatory adhesions between the original ones 
can usually be shown. I have almost always found this to be 
the case, and also with the aortic valves of the adult. 

P eacock traces the preference of fCl'ta,l endocarditis for the 
right side of the heart to the continuation of the pulmona,ry 
artery into the descending aorta and umbilical arteries. He 
believes that the frequency of inflamma,tion at the origin of the 
pulmonary a,rtery is to be explained by the readiness with which 
transitoryinterrnptions of the current may occur in the umbilical 
arteries and placenta, just as in after life the manifold variations 
of blood pressure in the arterial system may give rise to disease 
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of the origin of the aorta. Here also shonld be mentioned the 
point that Friedreich insists upon, namely the greater pressure on 
the valves of the left side of the heart after birth, the reverse 

0

being the case dUI·ing fmtal life. 
:Meyer maintains that fmtal entarteritis may also be a cause 

of stenosis, and even of obliteration and shrinking into a cord of 
the 1mlmonary artery; but satisfactory proofs are wanting in 
support o( this view, which is theoretically possible. According 
to Gregory, cicatrices from pericarditis at the beginning of the 
pulmonary artery may cause stenosis; but this is certainly a very 
rare etiological occurrence. 

Of much greater importance is Peacock's explanation; namely, 
the possibility of defective development of the branchial arch 
from which the dnctus arteriosus is formed, as in that case the 
pulmonary artery of the fmtus would receive a much smaller 
quantity of blood. Then Kussmaul mentions the original de
fective and inadequate development of the pulmonary artery, 
which Ecker calls its primitive insufficiency. Defective develop
ment of the lungs may be followed by that of the artery, as also 
primary stenosis oI the conus and primary atresia of the venous 
ostia of the right side are followed by secondary narrowing and 
closure of the pulmonary artery. 

Thus becoming convinced of the number of causes, we re
nounce every exclusive theory and so necessarily come with 
Kussmaul to a classification of cases of this kind according to a 
mixed plan. 

In the first class are the cases : of stenosis and atresia of 
tlte pulmonary artery ioitlt closure ef tlte sept1t?n. 

Narrowness and closure are in these cases primary. 
The ouly difficulty is in deciding whether the stenosis is con

genital or acquired after birth. There is less doubt in complete 
atresia than in stenosis; for in the former case, according to 
Kuss\nanl's analysis, the duration of life is usually very brief, 
one mostly of a few days or weeks, and never 1·eaches an entire 
year; wM!e with undoubtedly congenital stenosis an age of sixty
ti re years has been attained. There are eight observations of 
complete closme (Kussmaul). In these cases the right ventricle 
is contracted almost to nothing, yet a case of Rokitansky's is an 
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exception, as is one of Schul~r's, in which the contraction was 
almost complete. The stunting (of the ventricle) is probably in 
relation with the early origin of the affection at a time when after 
the closure of the septum the ventricle was but slightly de
veloped. In these cases the fora.men ovale as well as the ductus 
arteriosus are al ways open. In atresia, either the artery is trans· 
formed into a col'd, or the ostium is closed, with a nal'rowing of 
the artery above it, or the apex of the conus is closed below the 
atrophied valves. 

Owing to a kind of compensation, the clisease of the heal't 
may remain latent for a long time, and in many cases it is only 
after a series of years that symptoms appear, which will be dis
cussed later; at present the anatomical appearances are of much 
greater signification. The simultaneous persistence of the fora.men 
ovale and of the ductus arteriosus is characteristic, especially 
when they are larger than usual. If only one of these openings 
persist, the latter is the more significant, as the foramen ovule 
may continue open to a slight extent without any disease; mol'e
over, both these fmtal passages normally become closed only in the 
course of the fast month of life, so that they may remain widely 
open in consequence of an inflammation in the right side of the 
heal't, which did not begin till after birth. Nevertheless, it may 
be assumed that a marked narrowing of the orifice of the pulmo· 
nary artery has occurred before birth, and the same may be said 
of gl'eat stenosis of the pulmonary artery with a vein-like thin· 
ness of its walls. Kussmaul condenses all the elements excellently 
into the following propositions. This affection of the heart is 
the more surely congenital: 1st, when the birth was near the 
normal end of pregnancy ; 2d, the sooner after birth cyanosis 
and other tokens of heart disease, collectively called physical 
symptoms of stenosis of the pulmonary artery, are percei•ed ; 
3d, when the foramen ovale and the ductus arteriosus Botalli 
are both open, or, indeed, only the latter; 4th, when the opening 
of the foramen ovale is proportionally large, the ductus ·being 
closed, and especially when its size depends on want of the fleshy 
substance of the septum; 5th, when the valves of the pulmonal'y 
artery show anomalies of structure that are evidently congenital; 
Gth, when the trunk of the pulmonary artery is decidedly con· 
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tmcted ancl its walls are too thin; 7th, when the right ventricle 
appears contracted, or stnnted. 

Stenos is of the Rigltt Conus A.rteriosu.~, with an Opening in the 
lnter1Jentricular Sept1tm. 

The conus arteriosus has either the shape of an extra (third) 
ventricle constricted ofI from the others, or it is very much stunted 
and contracted, or its apex is nanowcd by a ring of hypertro
phied muscular fibres. For accounts of these particular forms, the 
''arious authors, and especially Kussmaul, are to be consulted. 
The constricting o[ of the conus into a supernumerary vent1·icle 
occurs with either a narrow or a free communicating opening. 
Also in tlie purely cicatricial strictures of the con us, endomyocar· 
ditis with consequent cicatricial degeneration of tlie walls or the 
heart may lm,·e followed the primary muscular steuosis, as is 
suggested by the preponderant frequency of the seat of the sten· 
osis precisely at the point of passage of the conus into tlie sinus. 
Remarkable changes in tlie valves of the pulmonary artery am 
usually found in cases of an extra ventricle; the valves gener
ally are fewer than normal, exceptionally more, and are still more 
rarely entirely wanting. In these cases, moreover, the pulmonary 
artery is generally decidedly contracted, and sometimes as thi11 
as a vein ; the sinus of tlie right ventricle is tlien commonly large 
and hypertrnphiecl; the greatly expanded aorta arises usually 
from both ventricles, seldom from eitlier the right or the left one 
alone ; the persistence o( the foramen ovale is much less common, 
ancl even the ductus arteriosus is usually closed. Life may Pn· 
dure for a considerable time-from twenty to forty years ancl 
more, often Crom ten to twenty. The uniform narrowing or clos
ru·e of the 1·ight con us arteriosns is relatively mrer. In this case 
also often only two pulmonary valves are present. The pul
monary artery is as a rule much narrowed, occasionally with thin 
walls ; the aorta springs from both ventricles ; the right side of 
the heart is dilated, and the right ventricle hypertrophied; the 
foramen ovale remains open, the ductus arteriosus being some
times open ancl sometimes closed. These patients also for the 
most part die from infancy to twenty-five years of age. The 
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annular narrowing of the apex of the conus is rare, and has been 
described only by P eacock and Oldham. 

Sirnple Stenosis and Atresia of the P ulmonary Artery, with 
an Opening in the Ventricular Septwrn. 

Kussmaul considers this a simple form only under the follow
ing conditions: 1st, When the differentiation of the 1mlmona1·y 
artery from the common truncus arteriosus is complete; 2d, 
when auricles and ventricles can be distinguished by their septa, 
though they are not fully separated; 3d, when the pulmona1-y 
artery al'ises from the right ventricle alone, and the aorta from 
both or only from the right ; 4th, when the position of the aorta 
is normal in relation to tlie pulmonary artery, or is originally 
more to the right of the latter till it takes an antero-posterior 
instead of a lateral course; 5th, when there are no anomalies of 
importance at any or the other ostia of the heart. 

Of all the stenoses and atresire in the course of the pulmonary 
artery, the simple ones are the most common. Kussmaul fou,1u 
ninety cases of this class, among which were twenty-six atresire. 
The pulmonary artery, in stenosis, is commonly narrowed as far 
as its bifurcation, indeed often beyoncl it, but chiefly at its 
origin; it has often very thin walls, and sometimes it is quite 
stunted. The valves also present anomalies in their number ancl 
deYelopment, and may be grown together so as to form a cone 
or a funnel ; they are occasionally thickened, covered with 
growths or calcified, but their development is rarely arrested. 
" ' hen the pulmonary artery is completely closed, it may be 
transformed into a cord or a thread as far as its subdivision. The 
conus, too, may be more or less obliterated. Occasionally sten· 
osis of the pulmonary artery is accompanied with narrowing of 
the apex or of the whole of the conus; but, as a rule, the conus 
is only moderately contracted by the hypertrophy of its walls, 
while the sinus of the right ventricle is hypertrophied and en
larged . The right auricle is usually dilated with thickened 
wall s, the tricuspid valve is sometimes opaque or even thickPned. 
The left ventricle is smaller and thinner than the right, and only 
exceptionally excentrically hypertrophied. The valves of the 
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left side of the heal't are rarely opaque or thickened. The aorta 
is dilated and springs usually from both ventricles, sometimes 
chiefly from one or the other, but its !'elation to the pulmonary 
artery is generaJly normal. The interventricular septum may 
present an opening towards the base of the heart, either limited 
to the membranous portion or extending into the muscular. The 
foramen ovale has been found open in about three quarters of 
the cases, yet the statements of anthors vary greatly on this 
point, and weighty authorities maintain that it is freqnently 
closed. The ductus artPriosns is sometimes open, but more 
often closed. Tbe closure, however, of both passages, the fora. 
men and the duct, is uncommon. In tliirteen per cent. of these 
cases, as well as in numbers of conns stenoses, the ductus artel"i
osus is wanting, and the coincidence of narrowness of the pul
monary artery with absence of the dnct is the basis of P eacock's 
theory, according to which the narrowness of the artery is Ire· 
quently the result of the defective development of the hranrhial 
arch, from which the dnctus arteriosus is formed. Anomalies 
occasionally occur in the course of the duct. 

" ' e have already seen that many forms of tlwse enors of 
formation are not inconsistent with prolonged life, and thus the 
collateral passagPs, through which a comparatively regular cir 
culation may be carried on, become of great interest. Tlrn 
ductus arteriosns is naturally tlie highway by which blood from 
the aorta enters tlw pulmonary arteries; if it is wanting, or 
closed, or too small, the bronchial arteries are nsnally enlarged. 
Peacock has obsen·ed the enlargement of the resophageal arte· 
ries, and Jacobsohn that of the artery supplying the pericar
dium. 

The duration of life is much longer in stenosis of the pulmo
nary art1'ry than in atresia. According to Kussmaul's analysis 
of sixty-fonr cases of stenosis, eight di ed in thP first year of life, 
fourteen between the first and the fifth, ninPteen from the fifth 
to the tenth, fourteen from the tenth to the twentieth, and nine 
from the twentieth to the thirtieth. Of twenty five individuals 
with atresia fourteen died in the first year o[ life, and, indeed, 
ten in the Iii-st six months, five from the first to the fifth year, 
one from the fifth to the tenth, three from the tenth to the 

VOL VI. - 21 
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twentieth, ancl two at twenty-one and thirty-seven years re
spectively. 

\Vhen there is an opening between the ventricles, li fe may 
persist for years, in spite of narrowness or closure of the pul
monary artery; thus to twenty-one years in Stark's cast', and to 
thirty-seven, with closure of the artery in Voss' case. 

Combined Stenosis and Atresia of the Pulmonary Artery. 

Kussmaul distinguishes the following combinations: 
1. That with partial persistence of the common truncus arte

riosus; in this case the pulmonary a rtery is not divicled from 
the aorta; more frequently the common trnncus arteriosus sm
vives only partially, the pulmonary artery being generally very 
small. 

2. Combination with a bilocular heart. The internal parti
tions of the heart are absent and the division of the truncus 
arteriosus incomplete ; the pulmonary artery is narrow or closed. 

:l. Combination with a single ventricle, in which a septum is 
at most merely indicated, and with an auricul::Lr cavity more or 
l ess completely divided into two (cor triloculare biatriatmn). 
In cases of this combination, with narrowness or stenosis of the 
pulmonary artery, death usually occurs soon after birth; ne,·er
theless life may endure for years even with this very compli· 
cated arrangement. 

4. Combination with a subdivided ventricle and a simple 
auricle (cor triloculare, biventriculare). 

5. Combinations with special anomalies in the position of the 
two great arterial trunks of the heart. The most important of 
the anomalies thus occurring are : A, transposition of the 
great arteries; B , origin of the pulmonary artery from the left 
ventricle and of the aorta from both ; G, origin of thP aorta from 
tile right ventricle and of the pulmonary artery from both; ]), 
transposition of the two arteri<>s in an antero posterior direction, 
both arising from the left ventricle ; E, transposition of both 
arteries in an antt>ro posterior direction, the aorta arising from 
both ventricles and the pulmonary artery from the right. 

6. Combinations with primary anomalies of some of the other 
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ostia or the heart. A, combination with primary anomaly or the 
right auriculo -ventricular opening. a, combination wi th rud i
mentary developm!mt or the tricuspid valve, observed only in 
one instance, by G. IIannotte Vernon, in the case of a girl seven 
years old; b, combination with stenosis and atresia of the right 
auriculo-ventricular opening. Unfortunately the condition of 
the pulmonary artery is not always accurately described in these 
cases. In them the stenosis or atresia of this three-cornered 
venous orifice is usually primary, and if the passages of commu
nication between di!l'erent parts of the heart are closed or nearly 
·o, the right ventricle and the pulmonary artery must be con
tracted; bt1t if the fmtal openings are present, that is, if the 
stenosis of the auriculo-ventricular orifice occurred in ea rly fmtal 
life, the pulmonary artery may attain its normal dimensions. 
If the stenosis of the tricuspicl opening is sligh t, the hypertro
phy of lhe righ t ventricle may act as a compensation ; c, com
bination with stenosis and atresia of the left aurict1lo-ventricular 
opening; cl, combination with stenosis of the left arterial ostium. 

I take from Schipmann' s dissertation some remarks concern
ing congenital stenosis of the right auriculo -ventricular ostiu111. 
\Ylwn the muscular substance, at the time of the formation of 
the septa, is excessively developed at the borders of the right 
'rnricle and ventricle, the communication between these cav ities 
may be prevented by a fl eshy wall. This is one manner of origin 
of a congeni tal obliteration of the auriculo-ventricular opening, 
a simple anomaly of f ormation. 

If the development of the septum is disturbed before the end 
of the twelfth week by endo- or myocarditi s, which are com
monly followed by cicatricial retraction, the tricnspid Yalve may 
shrivel into a cicatrLx, and the opening becomes obstructed or 
closed by the growing together of the valves- arrest of cleoelop
mentfrom f cetal endocard itis. 

If the right side of the heart is attacked by di sease after the 
organ is fully developed, and stenosis or closure of the i:igb
tricuspid 01·ilice ari ses, the communications that have been 
closed may reopen or be reproduced by perforntion-enclo· or 
myocarclitis aft er Ille twe(fth week. The defect in these cases 
is small , and the left ventri cle is hypertrophied. ~\gain , an 
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abnormal communication between the right auricle and the left 
ventricle may follow the closure of the right venous ostium. 
According to Schipmann' s analysis of twenty-three observations, 
fmtal endocardi tis appears to occur most frequen tly after the 
twelfth week, and it is often very doubt ful whether it began 
before or after birth . Indeed , the first beginning may be in 
fmtal life and the subsequent and complete development of the 
obstruction at a later period. Nevertheless, complete growing 
together of the valves, with closure of the orifice, indicates that 
the process was completed in utero. 

The cause of the development of all these anomalies is very 
obscure. The high bloocl pressure in the right sicle of the heart 
during fmtal life is not alone a sufficient cause, for even when 
the pressure is still slight, deep-seated altera tions may be 
already developing. 

Symptomatology. 

In spi te of many peculiarities, truly pathognomonic symp
toms are entirely wanting. This is, in part, the result of tl1e 
varying degree of compensation, which is often sufficient for 
many years. Although the gravest malformations of the heart 
may kill before birth or in a few clays, week s, or mon ths after it, 
I have seen cases in which a very tolerable life could be main
tained by some precautions, although from the eatliest child
hoocl the signs of a malformation were evident, and accompanied 
wi th many inconveniences. Here, from the very beginning, the 
compensa tion was inadequa te, yet so far suffi cient tha t life was 
not directly threatened . I opened my policlinic in May , 1869, 
with such a case. I was enabled to demonstrate to the students 
all the symptoms I am about to describe of this remarkable 
di sease, on a boy of four years, who from his birth had been 
moderately cyano tic, and had suffered much from dyspnma, but 
otherwise was well nouri shPd . 

In one class of cases the compensation is for a long time so 
perfect that for many years the patients feel none of the subjec· 
tive annoyances of heart disease till either the compensation 
gradually becomes insufficient, and the symptoms of heart 



sn·;NOSIS AND ATHE"'IA 01<' THE PUL110:\AHY ARTlmY. 325 

disease ap1 ear prog1·essh·ely, or till the equilibrium is d istmbPd 
hr some acute, intercurrent disease, a wounJ, or any patho
logical cause. In the case which I described in Yirchow's Ar
chi,·es in 1863, the patient, who was twenty years old, stated at 
thP first examination that till six months before he had been 
perfectly well. At that time, on lifting a heavy weight, he was 
suddenly seized with a severe pain in the front and top of the 
right side of the chest, with oppression and dyspnma. He had 
since then complained of palpitation of the heart, and of a beat
ing in the second and thil'd right intercostal spaces. 1'' e have, 
indeed, seen in the a11atomical sketch how rapidly death must 
follow certain congPnital defec ts of the hea1·t; but the later 
anatomical condition of patients whose troubles appeared late, 
and who fo1· years 11ad suffered little or nothing, often gives 
unsatisfactory information compared with that of cases in which 
the patients soon become blue and short-breathed. The patient 
in Yoss' case of closure of the pulmonary artery reached. it is 
trne, the age of thirty-seven years; but here the collateral cir
culation was greatly developed. Moreover, it may be assumed, 
in cases with prolonged life, that the constantly increasing 
alterations are continually making the balance more difficult. 
Again, secondary troubles, and especially the progressive de
velopment of tubercl es of the lungs, are liable to shorten life, not 
only by these serious complications themselves, but also directly, 
to increase by them the disturbances of the circulation. Tlll1$, 
although the anatomical condition does not reveal much , and 
the course of the di sease depends greatly on the individual 
predisposition and on accidental complications, it may in general 
be takpn for granted that the fact that the stenosis is slight or 
moderate, the persistence of a sufficient opening through the 
fretal pasRages, and a good and adequately developed collatera l 
circulation, in most cases favor the long continuance of compen
sation, and are elements of a favorable course of the disease. 

'Vhen attention was first directed to congenital heart disease, 
the blueness (cyanosis) especially attracted the notice of physi
cians, and for a time was considered pathognomonic. Yet blue
ne s. from the very beginning of life, is observed only in excep
tionally grave disturbances of the circulation without compensa-
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tion. The cyanosis, tha t rapidly passes of!' from children that 
come in to the world nearly a phyx iated, persists in these severe 
cases, and is accompanied with superficial and rapid breathing ; 
it ex tends from the lips and cheeks over nose and ears, the whole 
face and the ex tremities, and is increased by strong movements 

or crying; indeed, these may occasion transitory attacks of 
suil'ocation, in which convulsive twitchings are not uncommon. 

S11ch children grow continually weaker, the skin becomes 
cold, and so they die either asphyxiated or in a slow collapse. 
But if the disease is of a nature to permit the development of 
a colla teral circulation, the danger of suffocation, the great 
dyspnooa and the cyanosis decrease, the child becomes tolerably 
well nomished, dyspnooa and palpitation, though occasionally 
severe, appear onl y on exertion, and the child thrives and lives a 
bearable life, till either the compensation becomes less and less 
adequate, or till he is greatly shaken by an acute intercurrent 
di sease, in which case he may either die rapidly asphyxiated, or 
recover, but to be more short-breathed and cyanotic than 
before. These children are generully feeble ancl anremic, with a 
tendency to headache, faintness, and dizziness, yet occasionally 
they a re strong and show no signs of imperfec t nutrition . The 
hemorrhagic tendency of these children or grown pa tients, which 
was formerly considered common, is relatively rare, if we except 
the later hemorrhages from progressive pulmonary tuberculosis. 
Palpitation o~ the heaJ" t is common in many cases, but is wanting 
in othel's, or occurs on ly frl'egulurly, or on exertion. These pa
tients ure not more liable to catarrh than others ; the warmth of 
the body usually suffers, the extremities are cold, and the 
patien ts very sensitive to external cold. If a feverish condi tion 
occul'S, the thermometer rises, at leas t according to un obse!'va
tion of mine, in the usual wuy, and also in the absence of fevel', 
tl1 e tempernture shows no diminution that would be considered 
abnormal. 

H the symptoms of heart disease do not appear till late, the 

putients grow up as usual, and both sexes pass normally through 
t11e period of development ; the menstruation in females is regu
lal' and not excessive, but the body is usually small and weak. 
The mental development exhibits the usua l variations. But 
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these patients, after passing the age of puberty, have tlw com
pem,ation usually disturbed again, so that dyspncea and cyanosis 
increase, and either sponta neously or a fter exertion lead to par
oxysms of suffocation, which, in children, are often accompanied 
with violent fi ts of screaming. In rare cases death occurs dur
ing such at tack s. " ' ithont going here into the cause of cyanosis, 
it seems to me, as in other heart diseases, to uepend chietly on 
the mechanical disturbance of the circulation in the veins and in 
the capillaries, though the incomplete ox idation of the blood 
in the lungs is to be consic1ered as more than a seconda1'Y circum 
stan ce, as in cases of equally serious malforma tion, or when an 
ack q uate collateral circulation is established, the cyanosis is 
triHing or absen t, but becomes just so much more marked as the 
collateral circulation is insufficient. " ' ith regard to the fre
quency of cyanosis, I find the following statement in Stolker' s 
excellent di ssertation. In 57 cases in which it was present, it 
appeared at or soon a fter birth 32 times ; from the four teenth 
day to the end of tl1e fas t six months, 9 times ; in the first yea r, 
3 times; in the second, once; in the fi fth, 3 times ; and 4 times 
it did not appear at all. 

I may mention, however, in thi s connection, that the number 
57 represents hardl y half tile known cases of congenital di sease 
of the heart, and that, according to my experience and reading, 
the complete absence of cyanosis, or its late appearance and slight 
development, is by no means rare. Even when it exists, it is onl y 
exceptionally very markPd on the face or extending over parts of 
the limbs, or perceptible on such mucous membranes as are 
1· b ible. Tile frequently mentioned clubbed ends of the terminal -
pbalangp of the fingers occur as frequently wi th pyothorax and 
tubercnlosis, but are not uncommon in cyanotic ch ildren. and 
are then characterized hy the blueness under the nail. Cyanosis 
of the face, hands, and feet is often accompanied wi th great 
development of the superficial vei ns. 

"'hether i t be in childhood, or a t puberty, or later (even very 
much later) that the congenital defect of the hear t leads, owing 
to a continual decrease of the compensation, to the combina
tion of symptoms characteristic of organic hear t disease, at that 
time the dyspnma will become greater, the asthma ti c a ttacks more 
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frequent, and cough, diffused bronchiti s, albuminul"ia, swelling 
of the liver and spleen, together with dropsy in all its form", 
more and more marked. A decided hemorrbagic tendency is 
occasionally observed. The pa tients become cachectic and sink 
exhausted, unless some acute disease cuts them off. I propose, 
at the end of this discussion of symptomatology, to dwell in par
ticular on the decided tendency of these patients to become tuber
culous. 

The possibility of an accurnte diagnosis in every phase of the 
disease is greatly increased by the physical examination. The 
shape of the chest offers nothing characteristic; it is generally 
slightly developed, and often has a bulging corresponding to the 
size of the heart. The impnlse of the heart is often indistinctly 
seen, the veins of the chest are large, and the jngnlars, which are 
often swollen, show occasionally distinct undulations, as in a 
case which I have observed. In one case Hodgson mentions pul
sations in them. The impnlse of the heart is sometimes strongly, 
sometimes slightly felt; and when there are distinct murmurs, 
which are nsually systolic, they are felt as a thrill, with its great
est intensity at the point of its actual prodnction. In one of my 
cases a distinct thrill could be felt behincl the top of the ster
num. The frequency of the contraction of the heart ancl the 
pulse is not perceptibly increased as long as the balance is main
tained, and the degree of tension and fulness is not abnormal , 
but there is rather a tendency to smallness, while, when the 
compensation ceases, fineness, rapidity, and irregularity of the 
heart beat and pulse appear in all degrnes. Of course iu compli
cations with pulmonary tuberculosis, the pulse is small and 
rapid. 

P ercussion shows a perceptibly increased cardiac dulness, 
especially iu a tmns''erse direction and to the tight, on account 
of the hypertrophy of the right ventriclP, in cases of long stand
ing. In extreme instances the dt1lness may reach from the 
anterior left axillary line far beyond the right border of the ster
num. Thus the spread of the dulness to the right depends 
upon the excentric hypertrophy of the right ventricle. Auscul
tation shows a pretty constant sharp systolic blowing over the 
region of the heart, as to the cause of which various explana-
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lions can be offered. In the case which I observecl cl inically, its 
grpalest intensity was in the second and th ird intercostal spaces 
to the ldt of the sternum and behind that bone. In the other 
case, which aJTmded an autopsy, and in which the heart lay more 
to the right behiud the upper part of the sternum, the greatest 
intensity was in the second and third right intercostal spaces; 
and it is very probable that the cause was to be sought in the 
tumultuous rushing of the blood from the right into the left 
ventricle, through the large round opening which existed, as the 
suhsequentanatomical examination did not permit the explana 
tion of the murmur arising at the valves. If the max imum of 
the systolic bellows.murmur is at the base of the heart, at the 
sternum, it usually ex tends far over the limits of the heart, 
but is not continued into the arch of the aorhi. The ex istence 
of a diastolic murmur, mentioned in many observations, tends 
to illdicate insufficiency of the pulmonary valves, as well as 
stenosis. Not unfrequently the systolic blowing is so prolonged 
that it obscures a part of the diastole. Nevertheless, stenosis of 
the pulmonary opening ca n exist without a systolic murnnn, 
indeed witl1011t any murmur at all, as is shown by some cases. 
In a case of F'rerichs', a diasto]ic murmur, strongest on the right, 
and ex tending over the vessels, coexisted with the systolic sound. 
Ikre a thickening of the tricuspid was found besides stenosis 
of the pulmonary va lves, with but a small opening; but to bring 
lhe physical manifestations of all these forms of heart disease to 
fixed and general rules, they must be established by a greater 
number of cases, which shall ha,·e been accurately observed, 
both clinically and anatomically. 

But there remains e,·en more to be desired for the physical 
diagnosis of congenital affections of the tricuspid . Not only are 
the nsnal symptoms, such as cyanosis, dyspnma, chilliness, 
crnmps, clubbed nails, etc., the same as those of stenosis of the 
pulmonary artery, but the diagnosis is n1ade still mor~ d iffi cult 
by the fact that in mos t cases disease of the arterial ostium of 
the right sid<, of the heart coexists with that of the venous one. 
The more prominent. however, is the group of symptoms of tri· 
cuspidal slenos is, the more clearly is hypertrophy of the left 
r entricle to be made out; hence the impulse of the apex is felt 
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d<'ep in the sixth intercostal space in the marnmillary lii10, or out
side of it. The pulse is usually small and often irregular, 
together with an extended cardiac impulse, and a systolic thrill. 
The hypertrophy of the left ventricle is generally clearly shown 
by percussion, although in 1·are cases it is claimed that there is 
no abnormal mnrmur; there is a sharp prolonged systolic blow
ing, but it is strongest at the lower part of the left border of the 
sternum and under the bone, and does not extend into the great 
vessels; a diastolic or a double murmur may be found in cases 
of g reat insufficiency, joinecl with stenosis, and there is also a 
systolic pulsation in the jugulars, and probably, if .ittention were 
given to it, also in tlw inferior vena cava in the region of the 
liver . 

\\' e have already seen that congeni tal heart disease is fre
qnPntly fatal soon after l.Jirlh or in the first weeks 01· months of 
l ife, or else in early childhood, but that, in consequence of a 
fa1·orable an angement of the collateral circulation, life may per
sist for some decades; bnt it may be sta ted, as a rule, even for 
tl1ese favorable cases, that middle age will not be passed. In 
addition lo all the other disastrnns results that may follow organic 
heart di seasP, such as sudden death, death by asphyxia, 01· by 
prog1·essive disturbance of the circt1lation, dropsy, cachex ia, etc., 
there is also the very remarkable tendency to pulmonary tnbcr· 
cnlosis which, especially in cases of congenital stenosis of the 
pulmonary artery, hastens the encl. This complication was 
formel"ly only occasionally noticed, as by FaITe and Travers, 
Gregory, Louis, and Crefeld ; but since autopsies have been more 
thoroughly made, such cases have so multiplied tl1at the relation 
formerly thought mnch rarer, has in the last twenty.fi ve years 
been observed in one-third of all cases of stenosis of the pul mo
nary artery, and there is hardly a disease so often followed by 
tuberculosis. I give here the literature of twenty-fou r cases of 
pulmonary stenosis followed by tuberculosis of the 1 ungs. 

I. Stenosis of the Ostium of the Pulmonary Artery. 

1. Jl'ri1·re uncl Travers, l\fockel's Archiv. 1815. S. 235. 
2. Gre(Jory, Med. chir. Transact. Vol. XI. 1821. p. 29G. ]l[eckcl's Arch. Bel. VIL 

1822. s. 238. 
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3. Creuld, Hufc]nnd's J ourn. Dec. 1826. S. 74. 
4. Lexi.1, Jlu feland's J ourn. 1835. Arch. generales de MCd. 4. Ser. T. XIV. p. 4J3. 
5. Louis, Ml!enoires ct recherches anatomo-pathologiqucs. Paris. 1826. p. 313. 
G. Dt•yuise, Bulletins de la sociGtl! anntomique de Paris. T . XVII. p. 180. 1843. 
7. Brrlody, Philadelphia Medical Examiner. May, 1845. Arch. gCu. de MGd. 4. 

Ser. T. A"Yl. 1848. 
8. Shearman, Provincial :Medic. nnd Surg. J ourn. July. No. 31. 1845.-Canstatt'sche 

Jahrcsbcr. Ill. 1845. S. 287.-Arch. gen. de .MC<l. T. X..XUI. 4. Ser. p. 508. 
(A.rbcit vou Chcvcrs.) 

9. Spitta, Med. Chir. Transact. T. XXIX.-Canstatt. J ahrcsb. 1846. ill. Bel. 

10. Escalier, Bull. de la Sue. aunt. AnnCe XX. p. 213. 1845. 
11. £,. G1·os Clark, Med. Chir. Transact . T. XII. 1847. 
12. ~acock, Report of the proceedings of the Pathologicnl Society o f London. 

Second Session. 1847-8. (18. October 1847. ) 
13. Frerich.a, Wiener mcdicinisclu.: Wochcuschrift. Nos. 52 und 53. 1853. 
14. Dursclt, Die Ilcrzmuskclcntz Uudung nls Ursachc nngcborencr llcrzcynnoS('. Dis· 

scrtation. Erlangcn.1855. 
1.1. Le R.tye, De la cynnosc dl!pcndnnt d e In perforation de la. cloison intcrvcntiicu

lai re du coour. Thl::sc. Paris. 18JS. Canstatt's Jah rcsb. 185lJ. T . ITL S. 22G. 
16. v. Duac/1, Vcrhandlungcn des naturforschendcn, mcdicinisch ~n Vcrcins zu Jl ci-

clclbcrg. T. VI. S. 183.-Sclunidt's Jahrb. T. CIU. 185!>.-Cansta.tt, 185!>. 17!). 
li. Wilks, Transact. of the Puthol. Society o f Loudon. Vol. X. p. 70. 1850. 
18. A. Stark, Rigner Bcitrilgc. IV. S. 20. 185!>. 
10. Sd1ii.tzenbergn, Gaz. med. d e Strasbourg. No. 3. 1861. -Canslutt . 18G2. IIL 203. 
20. Freric'1.1J, Mtu111kouf

1 
Ucber Stcnosc des Ostium artcriosum d cr rcchtcn Iforzkum

mcr, bcsondcrcr Abdruck nus d..:n CliaritC·Annalcn. Bel. XI. Berlin. 1863. 
21. Lebert, Virchow's A.rchiv. T. XA'"VlII. S. 405. 1863. 

II. Inadequately reported Cases of Congenital Disease of the Pulmonary 
Artery. 

2~. Br11dllaud, Nouveau J ournal de "Medecinc. Vol. VJ. p. 223.-Louis, M<'mo1re 
ciU!.Obs. III. 

2:J. l:uknown Author, Archiv for mcdicinische Erfahrung. Januar, Fchruar, 
18·17. Burlin.-A.rchivcs gCn€!ralcs de Mcdccine. I. Ser. Vol. X...XV. 1827. p. 110. 

III. Congenital Disease of the Tricuspid Valve. 

24. Elm~in, Vcrhandlungcn dcr Schlcs. Gcscllscb. fUr vatcrliindischc Cultur. 16. 

Fcbruar, 1866. Scparn.tabdruck. 

It appears from thi s analysis, which I published in 1867 in 
the Berliner klinischen 'Vochenschrift, that, if we include 
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Ebstein's case of congenital disease of the tricuspi<l rah·c, an<l 
throw aside the two insufficiently reported ones, thirteen of the 
twenty -two cases occurred in males ancl nine in fe males. The 
age a t death was from five to ten years in three cases; from 
eleven to fif teen years in four ; from sixteen lo twenty years in 
nine ; from twenty-one to twen ty-five years in four ; from twenty
six to thirty in one; and from thirty-six to forty in one; so 
that death usuall y occurs in later chilclhoocl or in youth , 
and life is only exceptionally prolonged beyond the twenty-Jifth 
year. I woul<l al so mention, as important, the fact, which was 
noticecl in these cases, namely , that the parents and their other 
children were healthy, and that in these observations there is no 
hi story of inherited tuberculosis, so that it wo uld be a wilful 
and ,-ery improbable hypothesis to lay the chief blame for the 
tubercular process on inheritance. 

If we now cast a look a t the hear t diseases themselves, we find 
only once that the contraction of the p tdmonary .artery was 
relath·ely slight. It is true that in Bouill aud's case there is ques
tion of dil atation of the pulmonary artery, bu t I have classed 
this case among the uncertain ones, because the ostium of the 
right heart and the con us were not described, and becaus~, in true 
stenosis of the heart, dilatation of the orig in of the pulmonary 
artery may occur. Moreover, as the fol'amcn o\·ale '\vas very 
widely open, we may platl sibly assume a n impediment to the 
emptying of the right side of the heart. The same is probably 
true of the 23d case by an unknown author, for the ventricular 
septum was almost wanting, the ostia were not described , and it 
is merely generally sta ted that the arteries a rising from the heart 
were wide. In the rare cases that I am acquainted with of in
sufficiency of the pulmonary valves withou t stenosis of the ostium 
and of the con us, I cannot remPmber any statement of a tendency 
to tuberculosis of the lungs without a congenital narrowness of the 
pulmonary artery . In fact, as a rule, the s tenosis of the pulmo
nary artery is either very marked, or the vessel which has bu t 
two valves is very small from the first. In the relatively more 
favorable cases the ostium hardly admitted the li t tle fingPr, and 
the valves commonly were grown to the funnel-like entrance, 
leaving a triangular or round opening, vary ing in diameter from 
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a few millimetres to two or tlu·ee lines, and frequently growths 
were found around this passage which was already so small. In 
one case the vessel was ernn obliteratecl as far as the ductus 
arteriosns, but this remained wide open, and carried the blood 
into the pulmonary artery. Trne st~nosis of the heart, in Ditt
rich's sense, existed in the conns arteriosus in not less than five 
cases, ancl even in several of these the valves that lay higher up 
were grown together, and thus increased thestenosis. In Ebstein's 
case, indeed, the trict1spid valve was rudimentary, but a large 
membrane existed which was in part connectecl with papillary 
muscle and tendinous cords. This divided the right ventricle 
into two halves, one corresponding to the conus arteriosus, the 
other to the rest of the ventricle, and the two communicated 
only through a mther large elongated oval hole and several small 
openings, so that at all events there was a great impediment to 
the flow of the blood into the pulmonary artery. The imperfect 
closure of the valve of the foramen ovate permitted the passage 
into the left auricle of some or the blood that was forced back 
into the right one. The thickenings, and even osteoid plates on 
the tricuspid valve referred to, iu many cases did not indicate 
any distmbance of the circulation, but simply complication with 
endocarditis. 

The most common malformation accompanying stenosis or 
the pulmonary artery, and almost necessarily caused by it, and 
which indicates that the whol e process occurred before the end 
of the third month or fcetal life, is the persistence of a large 
opening in the septum of the ventricles, occuning in not less than 
fourteen cases. The foramen ovale was widPly open in nine 
cases, and moderately in six. Complete cyanosis was present 
in six cases. and a slight degree of it in two; in the others it was 
either altogether absent, or showed only the lighter characters 
which are observed in ailvanced disease of the heart. The collat
eral circulation, which is always inst1fficient, takes plar-e through 
the enlarged bronchial arteries, and in part through other 
branches of the aortic system, among which the cesophageal 
arteries, the coronary arteries of the heart, the subclavians, ancl 
others are mentioned. In this case the aorta is usually enlarged 
at its origin. The state of affairs is similar to that following con-
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genital stenosis of the aorta in the neighborhood of the opening 
of the ductus arteriosus, in which there remains a collateral circu
lation, that, especia lly in the long run, is very insufficient. Thus 
we can decidedly lay down the law that in Etenosis of the pulmo
nary artery the pulmonary circulation is irregular and g1·eat1y 
distmbed, and hence that, in a number of observations, we linu 
smallness and imperfect development of the lungs. 

Ilere, then, is the very opposite condition frum that of disease 
of the left side of the heart, and particularly of the venous ostium, 
for in the latter case, although the back pressme from the leH 
auricle ex tends so far into the heart that an excess of blood is 
dri ''ell through the enlarged pulmonary artery into the lungs and 
stagnates in the pulmonary veins, so that even capillary ectasis 
is common, yet in spite of the great ovel"filling of the lungs with 
blood, progressirn tuberculosis is one of the rarest complications 
of disease of the left side of the heart. It is an interesti ng fact 
in the study of inflammation, as well as of tuberculosis, that a 
direct disturbance of the supply of blood is much more in·itating 
and conducive to inflammation than a great but constant and 
regular increase of it. In the case of pulmonary stenosis, how
ever, I wot1ld attach more importance to the unequal di stribution 
of the blood than to the general poorness of the supply. It is a 
difficult question to decide how much the excessive supply ol 
arterial blood to the lungs eventually disturbs their nutrition. I 
woulcl not estimate this factor too highly, as precisely on 
account of the obstruction at the pulmonary orifice, a certain 
amount of venons blood passes from the right heart through the 
open septum into the left ventricle, and mingl es with the arterial 
blood. It is further to be noticed that thi s mixed blood, ha,·ing 
been able to exchange its gases throngh only a part of the lung,, 
which has always been very small, now flows throughout the 
entire body, and yet consequent centres of inflammation are 
very rare in other parts than the lungs. There are, moreover, a 
number of cases of abnormal communications between the 
cavities of the heart without stenosis of the pulmonary artery, 
and yet with these tuberculosis is the exception. A final argu
ment that pulmonary stenosis is the chief C'ause of this com
plication is that, though inhe1·itance has been shown to be of 
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relatively slight influence, the numerical pl'Oportion of those 
affected by the complica.tion is decidedly greater than that 
among the same number of healthy individuals, or of those 
affected by any other disease, excepting, perhaps, diabetes me). 
litus in its last stages. The latter is certainly an exceptional 
condition in the etiology of tuberculosi s, and one in which we 
may assnme that centres of inflammation arise less from a 
general weakening of the system than from the irritation o[ the 
capillaries and alveoli of the lungs by blood which is overcharged 
with suga.r and no longer pl'Operly oxidized. 

If we now consider this complication more with regard lo its 
relations to the lungs, we find that both clinical and a.natomical 
resea.rch shows most clearly that it depends on no accidental 
coincidence, as might be the case with few foci, or with the 
remains of old ones, bnt on a progressive active and des tructive 
process, which becomes more and more prnminent with the pro 
gress of the disease. Up to the tenth year it is comparatively 
nuely fatal; it reaches its height in the second decade, and is 
then fn•quently the cause of death, bLtt is rare after the twenty
lifth yea1·; so that it seems probable tlmt this complication, 
which is the result of stenosis of the pulmomiry artery, is the 
most frequent cause of cleath in cases of the very hen.rt disease 
that caused it. 

In considering the progress of the lung disease, which appea.rs 
as a complication, we find that a rela.tively rapid chronic course 
is the exception, and though in two cases cleath occurr"d three 
and four months respectively after the appearance of lung symp
tom s, it is probable that the disease was prev iously latent for a 
time. The patient's history, however, usually shows that the 
disease has existed for years. Louis estimated the duration, in 
hi - cases, at ten years. Frerichs' first patient had his first 
lucmoptysis sixteen years before his death, and had always 
coughed after it, often expectorating blood with ordinary ma.tter. 
\\'e find in the records of other cases that the patients have 
coughed and grown thin, especially in winter, and improved 
aga.in during summer. \\'e shall soon see in the anatomical dis
cussion how grave the alterations in the lungs may be, and how 
much, especially in the wa.y of old and la.rge cavities, may be 
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found. An interesting fact may here be mentioned, namely, 
that in our cases not unfrequently all the changes were more 
advanced on the left side, and that also the physical signs often 
first showed themselves on the left side, so that to the other 
causes of di stnrbed circulation is to be addecl the pressure of the 
heart, the right side of which is greatly hypertrophied. 

Tuberculosis, as a secondary disease and as a complication, 
usually pursues a latent course, and becomes prominent only in 
some respects, bnt, on the contmry, we find that the hectic and 
marasmic symptoms of chronic disseminated pneumonia in cases 
or pulmonn,ry stenosis n,re n,lways progressive, and tlmt a number 
of patients die with snch fully developecl marasm us that we may 
ask ourselves whether, in consumption, we do not often overlook 
the starting-poin t, namely, the pulmonary stenosis, especially 
when no cyanosis is present, and the patient comes into the 
hospital in the last stages. Hence is deducecl the important 
rule, to exami ne carefully the heart, pn,rticularly its right side, 
during Ji fe and after death, in every case of chronic disseminated 
pneumonin, accompn,nied with a hectic marasmic condition. 

The freq tiency of bloody expectoration is rcmarlrnble among 
symptoms which otherwise are simply characteristic of dissemi-
1mted pulmonary inflammation, such n,s cough, dyspnma, rnuco
purnh•nt expec toration, digestive disturbances, and gi·adually 
progressing marasmlls with hectic fever . In no less than twelve 
cases, besides the occasional spitting of blood, true bleedings 
occurred even repeatedly, and in six other cases the expectorn
tion had often either a bloody color or wn,s pure blood. The 
diarrhmn,, cough, hoarseness, and the local symptoms in the 
peritoneum and brain, that occur not unfrequently in these dis
eases, were repeatedly observed. The physical thoracic symp
toms were the ordinary well-known onrs, only with the peculi
arity already mentioned, that, relatively frequently, not only the 
originn,l catanh of the apex, but also the subsequent dttlness 
and crackling rales, brnnchial breathing, bronchophony, cavem
ons breathing, and pec toriloquy, appeared first or were mo,t 
marked in the left upper lobe. 

The a1rntomical appearnnces, also; are quite characteristic o[ 
chronic di sseminated pneumonia with increasing infiltration, 
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destruction of tissue and formation of cavities, or they are such 
as are found iu the form characterized by the growth of granular 
cells (tubercle-granulations). Adhesions of the pleura were fo uncl 
most frequently strongest at the top of the left lung, and adhe
sions with the pericardium were common. In a relatirely small 
number of cases, five times in all, many disseminated foci were 
founcl alone (tubercles without cavities), partly gray and small, 
partly yellow miliary tubercles or larger masses, ancl even here 
we find, in one case, the deposit chiefly in the left 1 ung. The pul
monary tissue was usually of a dm·k red, especially in cases of 
cyanosis. In most cases the chronic pneumonia was found in all 
stages, from that of small yellow ancl gray tubercles, mos tly in 
the lower lobes, to that of disseminated or confluent centres of 
t1estruction (abscesses) in the upper ones, and particularly fre
quent in twelve cases there were cavities as large as the egg of a 
pigeon or as that of a goose, or even as a fi st, without counting 
the many smaller caverns from the size of a pea to that of a 
hazelnut. Small centres of softening and decay are frequently 
mentioned, around which the lung tissue may be found dense, 
the alveolar structure either persisting or being lost in growths of 
connective tissue. 

Fluid exudation was frequently found in the pleural cavity, 
ancl its walls were in some cases covered with small miliary 
tubercles. The bronchi were usually inflamed and al so enlarged, 
and in one case their mucous membrane contained many small 
yellow tubercles. A large laryngeal ulcer was found only once. 
In Louis' case, the surface of the right auricle presented small 
miliary tubercles, which could be removed, with a false mem
brane, under which the epicardium appeared thick ened and of 
a cloudy , white color. In Deguise's case, a yellow tubercle as 
large as a cherry-stone was found in the right lobe of the cere
bellum, and several large, softened tubercles in the spleen. 
Tl1ere was, moreover, caries of the ribs and of the ilium, the 
cause of abscesses observed during life. In one case there were 
several abscesses, but no tubercles, in the brain, and in Peacock 's, 
the intes tinal glands contained small tubercles and there were 
occasional ulcers in the bowels. In Lepage' s case there was a 
cicatrized and a fresh hemonhagic cavity, and several yellow 
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tubercles in the brnin. In Schutzenberger's case there were many 
tuberculous granulations in the peritoneum and in the mesentery. 
In two of Frerichs' cases, miliary tubercles were deposited in 
the liver and kidneys, and follicular ulcerations were found ia 

the jejunum and colon. 
After all this, there can be no doubt that all the anatomical 

characteristics of tuberculosis existed in these cases of stenosis 
of the pulmonary artery, and it is specially to be noticed that 
in almost all the cases the alterations were extensive and re
peatedly combined with manifold deposits in distant organs. 
Thus it may be considered a rule, that the tuberculosis depen
dent on stenosis of the pulmonary artery is general and pro· 
gressive, and that it is contrary to its nature to be slight, or to 
1·emain stationary, or to end in cure-another reason for con
sidering the tuberculosis as a sequel of the disease of the heart. 

Diagnosis. 

It is evidently impossible to diagnosticate those cases in which 
the disease is slight and in which a compensatory arrangement 
has occurred early, perhaps even during intra-utel'ine life, and 
has become more and more perfect. Inasmuch as the ostia of 
only the right side of the heart become diseased before birth, 
and inasmuch as even when the venous ostinm is greatly 
changed, still the arterial one has usually suffered more or less, 
the diagnosis turns essentially on the question of congenital 
stenosis of the pulmonary artery. Only when the disease of thP 
venous ostium greatly preponderates, may the hypertrophy 
affect the left ventricle, as will be indicated by dulness extend· 
ing more to the left, the impulse of the apex being at once lower 
and more external. The systolic murmnr is heard lower arnl 
more to the right, and, finally, the pulsation of the jugulars can 
determine the diagnosis of stenosis or insufficiency of the tri
cuspid valves. 

Congenital hypertrophy of the right side of the heart and a 
systolic murmur over the I.Jase, which is not continued along the 
aorta, are of the greatest significance in the diagnosis of stenosis 
of the pulmonary artery ; indeed, these objective symptoms 



DrA ONOSIS. 33J 

must be very marked even when subjective troublt's are wa nting, 
and compensat ion is almost complete. It is, no doubt, conceiv
able that in cases of early equalization and sligh t stenosis, e\"en 
these symptoms may be wanting, but such cases must surely be 
very rare. Unfortunately mos t of the clinical observations are 
not so accurate nor from such competent sources that we can 
always be justifiecl in accepting the absence of abnormal mur
murs, because no mention is made of them in the hi story. 
' Vhen cyanosis exists from birth or from ve1y shortly after it, thi s 
is a very valuable symptom, especially when it is constant and 
intense. The feeling of chilliness and the habitual d iffi culty of 
breathing acqui re mnch significance in co11junction with the ex
tensive cardiac dulness, the thrill and the murmur. I t is remark
able that in the few cases of congenital stenosis of the aorti c 
ostium, the symptoms very closely resemble those of pulmon
ary stenosis ; this lesion, however, rarely appears q uite alone. 
On the other hand, if the aorta is narrowed a t the opening 
of the ductus arteri osus, the symptoms of heart disease, as 
I have shown twenty years ago in my paper in Virchow's 
Archives, are, fo r the most part, absent during childhood. It is 
not till later that symptoms appear, as a secondary disease of tlw 
left side of the heart is developed. J\Ioreover, many superfi cial 
arteries, as the intercostals, some of those of the neck , etc., a rn 
developed into pulsating cords, which is not the case in stenosis 
of the pt1lmonary artery . A case which I have observed p roves 
that the symptoms ma.y resemble those of an aortic aneurism ; 
they appearecl la te in life and quite surldenly on lifting a 
weight; their chief seat was high up under the sternum nntl 
rather to the right ; a thrill and pulsation could be detected 
behind the incisura sterni. Still, as in this case, the high posi
tion of the heart, however abnormal it migh t be, correspontletl 
precisely to the s~at of the murmur, and as no other pulsation 
at some cli stance from it could be found , as that of the heart 
would be in a case of aneuri sm, the diagnosis of congenital heart 
di sease was probable. 

Apart from the objective symptoms alrcacly mentionecl, the 
c1ia~no is in most cases can be reached by the early appcaranct' 
of difficulty in breathing, for though d isease of the lef t side of 
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the heart is not mre in children, it is so in those under six or 
eight years; but in this di sease the difficulty of breathing is 
usually sufficiently marked even in the earliest childhood to 
demand an examination of the heart, which, at least in the great 
majority of cases, would quickly dispel every doubt. 

Prognosis. 

The prognosis must always be unfavorable, even where ex. 
cessive cyanosis, danger of suffocation, and extensive objective 
symptoms do not announce that the disease will soon be fatal. 
Even though the severe disease of the ostium has been counter
balanced for years, yet the compensation gradually becomes 
more and more insufficient, while, on the other hand, the decided 
tendency which exists to pulmonary tuberculosis, shortens the 
duration of life in a marked degree. Hence, if the signs ol 
increasing failure of compensation appear, or if tuberculosis of 
the lungs is clearly made out, there is no question that the 
prognosis, already very grave, becomes decidedly worse. 

In regard to the duration of life, I take the following table 
from Sti.ilker. 

From the statistics of the duration of life in the ninety-nine 
cases in which the age at death is stated, we find that 

4 died on the first day. 
4 in the first week. 
6 from the second week to the end of the thfrd month. 

10 " " fiftl1 month 
18 
14 
8 

" " first half year 
eleven th year 

" " sixteenth year 
twenty-first year 

" " twenty-sixth year " 
thirty-first year 
thirty-sixth year 

first half year. 
tenth year. 
fifteenth year. 
twentieth year. 
twenty-filth year. 
thirtieth year. 
thirty-fifth year. 
fortieth year. 

Of course, in cases in which the disease of the heart, and 
especially the consequent troubles, are but slight, great prudence 
in the order of life, care of the diet and hygiene, with proper 
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rest and attention, will make the prognosis less unfavorable. 
Experience shows that acute intercurrent diseases are here morn 
indirectly than directly dangerous through the permanent dis
turbance of the equilibrium of the circulation which they may 
occasion. The apparent greater danger and consequently worse 
prognosis for ~. is remarkable. Stiilker states that of seven
teen individuals who passed the nineteenth year, twelve were 
male and five female; a difference that is greater than the rela
tive proportion of pulmonary stenosis in the sexes, which is 
about seven to four. 

'l'reatment. 

Unfortunately there is little to be said, from a therapeutical 
point of view, on this state of affairs, which both anatomically 
and clinically is o intere ting. Nothing can be clone by way of 
prophylaxis. If a child is born with signs of congenital 11eart 
disease, as cyanosis, dyspnrna, etc., some relief may be obtained 
by quiet and careful tending, by good milk from the mother or a 
wet-nurse, by the greatest cleanliness and care for pure air in 
the chamber, and by care in carrying ancl moving the child. The 
medicines, such as digitalis, morphia, etc., which are useful later, 
must be used with the greatest prudence in this earliest period 
of life. Eigl1t minims of infusion of digitalis, with a little 
cinnamon water, and syrup of orange-peel, may occasionally be 
given several times in the day, and in case of great clyspncea a 
few drops of the water of bitter almonds may be given, and 
counter-irritation made by mustard pastes, poultices mLxed with 
mustard and spirits, and mustard over the region of the sto
mach or lower extremities, when severe paroxysms of suffocation 
occur. 

Even if compensation is eurly established, or is gradually 
developed, the children are nevertheless to be brought up with 
the greatest care. They must neither run, nor leup, nor walk 
fast, nor climb-indeed, it is to some extent impossible, for them 
to do so; but in fine, or even tolerable weather, they should, with 
proper precautions, live much in the open air; they should not 
be made to tax their minds severely, and should receive a 
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nou1·ishing, unirritating diet, of which milk, meat, and eggs, 
with ea,ily digestible vegetables and fruit, form the chief part, 
while exciting drinks, as tea, coJiee, beer, and wine, are to be 
a'•oic1ec1. 

Constant attention should be given to keeping the bowels 
open, but without heavy dejections, which is best clone by the 
diet or by milJ laxatives, as the lighter preparations of senna, 
small quantities of Ofener bitter water, and later by laxative 
Joses of aloes pills. It would be a great error to give much 
medicine to such children, or to give it frequently, as to adults, 
or to accustom them to the habitual use of digitalis, which is to 
be usecl only occasionally for the severest clyspnma, when it may 
be given in the ordinary closes, acco1·c1ing to the age of the 
patient, in infosion. The preparations of opium also are to be 
"paringly given, and nsecl only in certain phases, ancl in attacks 
of great difficulty of breathing. \\'hen it is possible, their place 
should be taken by chloral hydrate, in closes of fifteen grains. 
E\•ery intercurrent disease is to be treated with the greatest care, 
even through convalescence. 

Nothing can be done to warcl off the threatened tuberculosis 
of the lungs except by the hygienic precautions already men· 
tioned ; perhaps at the time of puberty a prolonged stay during 
the winter in a southern climate may be found desirable, and 
occasionally cod.liver oil, either with or without iron, may be 
given for a time as a prophylactic. The same may be done with 
commencing disease of the lungs, which is to be treated for the 
symptoms according to the known rules. 
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Morbid Affections of the External Arterial Coat. 

Inflammation qf tile External Arterial Coat, Arteritis Externa, 
Exarteritis, Periarteritis. 

Biwt, :Mcm. de la Soc. mCd. d1observat. T. I. 1837; quoted by Crisp, p. 25.
Lebert, Gcfiissknrnkhciten. II. Auft. S. 330.-Spniyler, Virch. Archiv. 1852. 
IV. S. 1G6.-SckUtze11berger, Gazette :Med. de Strassbourg. 1856.-Leudel, 
Arch. gCn. de m~d. 5. seric. T. 18, p. 575 1 Nov. 1861.-Russmaul wul Maier, 
Deutsch. Arch. f. klin. :Med. I. S. 484.-M. Zimmermann, Arch. d. Hcilkunde. 
1874. S. 167.- lV. Gull and II. Sutton, On the pathology o( the morbid state 
commonly called chronic Bright's disease, with contracted kidneys (artcrio
cnpillary fi\Jrosis). :Med. Chir. Trans. Vol. 55, p. 273. 1872.-Hayde1i1s Dis. 

of the heart and aorta. DuLlin. 1875. P. 481. 

.Anatomy. 

Capillary hyperremia and cell infiltration are among the 
earliest pl1enomena observed in exarteritis. as well as in t11e 
inflammations of other structures composed of connective tissue, 
so that the adventitia speedily assnmes a reddened and some· 
what thickenecl appearance. Should this exarteritis have arisen 
from an external cause, we may find similar alterations in the 
surrounding cellular tissue; and the vascular injection, swelling, 
and cel l-infiltration may extend e"en to the media, and may 
thus ulLimately give rise to disturbances of the nutrition of the 
intima (clouding, softening, and separation). The lumen of the 
artery is narrowed by the swelling o( the meclia and adventitia, 
and the internal coat is thns thrown into puckerings. According 
to the cause and intensity of the inflammation, it may either 
result in l1yperplasia of the connective tissue or in suppuration; 
should the latter occur, the pus is formed in the iirimary 
gelatinous exudation infiltrated in longish strips into the 
connective tissue, and but seldom runs into an actual abscess in 
t.he neighborhood of the artery. Should the middle coat take 
part in the suppuration, we may have a pustular protrusion of 
t.lie intima, rupture into the cav ity of the vessel, and mixture of 
pus with the blood. The rift in the wall of the artery may 
also become larger, and lead to the formation of an aneu-



}:XA RTEHlTIS, PEHlARTEHITIS. 347 

!'i sm (Rokitansky). Shoulcl the pus become inspissated or ab
bOl'bed, or should the exuda tion into the adventitia exhibi t from 
the first a g1·eater tendency to organization, then we have the 
fol'mation of dense cicatricial connective tissue, which unites the 
artery mol'e firmly lo the surrounding parts, and may also lead 
to comp1·ession and narrowing of its lumen, especially when the 
middle coat is implicated. Should any part of the wall of an 
artel'y be thus replaced by cicatricial tissue, subsequent disten
tion of this part may lead to the formation of an aneurbm. 

Causes and Manner ef Occurrence. 

Simple exarteritis is seldom if ever spontaneons in its ol'igin . 
It is almost always secondal'y, either the result of a wound or of 
the propagation of an inflammation from the suJ'l'ounding con
nective tissue ; in this way it may occur as a part of the 
pyremic process (Bambergel'). 

Chronic inflammation of the intima is the most frequent cause 
of nutritional di sturbances and inflammation in the media ancl 
adventi tia. 

'Vhile in the domain of surgery inflammations of the external 
coat of the arteri es are of frequent occul'l'ence and manifold 
character, in medicine the aorta is almost the only vessel tha t in 
this respect comes under our notice. Connected with tile 
external roat of thi s vessel, and generally insepa rable from the 
altered connective tissue sul'l'ounding it, we very frequently find 
dense fibrous bands and adhesions to the neighboring organs ; 
much selclomer we discO\·er abscesses the size of a lentil or hazel
nut-sometimes on circumscribed patches of the periphery, less 
frequentl y ex tending for some distance up the aorta. Usually 
these alterat ions are found connected wi th chroni c inflammation 
of the in tima, as in aneurisms; at other times they are the result 
of peri carditi s, of inflammation or neoplasmata in the medias
tinum or in the cardiac mnscle, of ulceration of the msophagus 
or of the air-passages. These alterations are more frequent in 
the thoracic lhan in the abdominal aorta. 

In three cases of suppurative inflammation at the origin of 
llw aor ta, there wa s coincident endocarditis. 
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Symptoms and Course. 

Since exarteritis is almost exclusively a secondary affection, 
its symptoms are obscnred by those of the primary disease ; 
thickening and condensation of the arterial tnbe may possibly be 
detected in snperficial vessels, and that all the more easily the 
Jess the snrrounding connective tissue is implicated, and the 
more readily, therefore, the artery itself may be submitted to 
palpation. If the media be implicated, the swelling of the 
coats narrows the lnmen of the artery, and the pulsation at and 
beyond the inflamed portion is less perceptible. ·when in the 
course of the disease the exudation is reabsorbed, the artery 
becomes dilated through paresis of its circular fibres, the result 
of the inflammatory infiltration. 

It is scarcely possible to diagnose inflammation of the external 
coat or the aorta. 

Coupling the anatomical results with general pathological 
experience, we niay infer that the process is sometimes acnte, 
when it leads to suppuration, more freqnently chronic when it 
ends in condensation and the formation of cicatricial tissue. 

Should an abscess open into the vascular lumen, this may 
originate pyremia or metastatic processes. 

This was the cnse in three cases observed by Spengler, Schiitzenberger, and 
Leudet. In these there was suppurative inflammation of the aclventitia and media 
at the origin of the aorta, associated with cndocarditis of the aortic valves. The 
patients died of pyremic fever. (We must not, however, forget that in these caS('S 
the endocarditis may have been the original cause both of the aortitis and of the 
pyremia.) 

Treatment. 

Jn accessible positions exarteritis may be-at its commence
ment-treated by leeches and cold applications; subsequently 
warm fomentations and mercurial innnctions may be employed. 

It is impossible to treat a periaortitis. 
In conclusion, I may i·efer to what Kussmaul and Maier have 

described as a 
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Periarteritis Nodosa, 

on account of its pcculinr anatomical and clinical phenomena.. Of this these 
ob3Crvcrs have described tlucc cases. In the first case, which came to dissection, 
numerous arteries in the body-but only such as were larger than the bepatic artery 
-presented nodosc swellings from the size of a poppy-seed to that of o. pea, so 
that they resembled irregular strings of beads. The arteries of the mcsentery, the 
stomach, the intestines, the bend, the kidney, the spleen, and the voluntary muscles 
presented the most marked alterations i those of the liver and the subcutaneous cel
lular tissue were less changed. In the latter situation the altered arteries could be 
felt during life like pea-sized nodules, through the superjacent skin of the brcnst 
nnd belly. 

Microscopically examined, the diseased patches exhibitccl l1 yperplasia of the 
nuclei in both of the external coats of the arteries, particularly in the advcntitia, 
which was thickly infiltrated with round and spindle-shaped cells, many o[ them 
containing se\'eral nuclei. The muscular coat was similarly thickened, though in a. 
Jess degree i the muscular fibres and their nuclei were enlarged. The intima was 
normal over the more recent no<lules. In the larger and harder nodules the adven
titia contained dense fibrous tissue i the muscular coat fatly and atrophic i the lu
men of the vessel narrowed and the inti ma thrown into folds, thickened or atrophici 
sometimes the vessel was thrombosec11 more frequently its lumen was dilated 
(bellied). The fibres of the muscular coat hall become granular or waxy. 

There was also present diffuse gangrenous inflammation of the intestinal mucous 
membrane. Diffuse nephritis. Fatty degeneration of isolated nerve fibres. General 
amcmia. 

The phenomena during life Imel been those of a tolerably acute illness i the 
patient, a strongly-built journeyman tailor, aged twenty-seven, was about the cud 
of April seized with rigors, followed by increnscd temperature ancl sweating i and 
these were succecclecl by diarrbcca. and numbness of the right hand. In May, when 
admitted into hospital, lte was already extremely feeble and am-cmic. Pulse 120-
130; temperature normal i great sweating ; the urine contained blood, albumen, and 
tube casts. There was great pain in the muscles, and a rapid but irregularly pro
gressing paralysis of all the muscles of the body i speedy disappearance of the 
muscular clectro-contractility; the skin generally anresthetic i hyperrestbetic here 
und there. 

Thero was also frequent vomiting i colicky pains in the abdomen i diarrhcca 
alternating with constipation i delirium i and death occurred fi\'e weeks after the 
commencement of the clisca'IC. 

Kussmaul and Maier rf'gard the gangrenous enteritis, the muscular degeneration, 
and probably also the nephritis, as results of the arterial disease. No cause for this 
disease could be cliscovcrcU; there was no history of syphilis. The second case was 
very similar, but not so severe i the patient was a young man in whom the most 
characteristic phenomena were irregularly progressive musculnr paralysis accom-
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panicd by violent pain. This patient convalesced after many months1 electric treat· 
mcnt. A piece of muscular fo:suc containiug an artery was cut out, and found to 
exhibit similar alterations to those just described. 

In a case llescribcd by Zimmermann a similar disease of the small arteries of tlic 
intestines produced, after a year's illness, a fatal gangrenous enteritis in au otherwise_ 
strong and healthy woman i cuticular hemorrhages, also present, probably depend
ed upon the same cause. Further, Gull and Sutton have described au alteration of 
the arterioles which they have called 

A1·terio-Capill01·y Fibroai11, 

in which the external cont of the arterioles is thickened and has a hynlinc or fibroid, 
or hyalinc-fibroid appearance, while the capilla ri es connected with them have a 
hyalinc·granular aspect. Only rarely are the inti ma and the muscular coat thick
ened, the latter being often atrophied; the lumen is usually u:i.rrowc<l. These alter· 
ations arc chiefly ol>scrved in arterioles of 0.013 mm. in dinmetcr, whose lumen 
ought normally to be twice ns great as the thickness of the walls on either sidl', and 
they are s1>eciully seen in the arteries of the pia mater, the kidneys, the stomach, 
lungs, heart, uud retina. Gull and Sutton found this alteration most frequently in 
ad vu.need age, and particularly when the kidneys were contructcd ; emphysema of the 
lutlgs was frequently present. 

Tiley regard this artcrio-eapillary fibrosis as a disease which occasions atrophy of 
the surl'Oun<ling tissues, and usually commences in the kidneys, tliough occasionally 
also in other organs. Tile resulting contraction of the kidneys they look upon as 
only a concomitant phenomenon, the C!$SCntial disease being the affection of the 
vessels, which cannot be referred to any antecedent change of the blood due to de· 
fcctive renal secretion; the clinical history varies according to the organs primarily 
and chiefly affected. 

Further inquiries alone can determine how far these views are tenable i the 
measurements arc undoubtedly in so far uncertain as that no attention could have 
been paid to the state of distention or contraction of the vessels. The contradictory 
views of Johnson and others will be referred to presently (vide p. 355). 

Disease of the Middle Coat of the Arteries. 

Of all the pathological alterations of the three coats of the 
arteries, those of the middle coat are most rarely of an inflamma
tory character. Should we find in the media young nuclei or 
cells (whether from proliferation of its own elements or from tl1e 
migration of the white corpuscles), this is usually a secondary 
phenomenon depending upon inflammation of the external coat, 
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more rarely or the internal one. Under these circumstances we 
may have the development of new vessels in the media, or 
even a pnrilorm softening of its strncture. (Rokitansky ; vide 
also p. 34.G.) 

Kuster' states that primary mesarteritis is not so rare, and, 
according to him, it occurs in the form of disseminMed clear 
patches, caused by cell-accumulations round the small arte1foles 
passing from the adventitia into the media; ancl tbis by and by 
gives rise to development of connective tissue and destruction 
of the muscular and elastic fibres. Distention of the rest1lting 
cicatrix frequently gives rise to an aneurism. 

:More frequently we find fatty or calcareous clegeneration, 
occasionally atrophy, ancl less frequently l1ypertrophy of th<' 
muscular fibres. Fatty degeneration of the media makes it friable, 
easily torn, and somewhat opaque; fat globules are seen within 
the muscular fibres; and the concomitant muscular relaxation 
frequently occasions dilatations of the artery. 

In calcareous degeneration of the muscular fibres of the 
media, the artery is found to have, in patches or streaks, a hard, 
still structure, and frequently a peculiar rigid appearance, 
depending npon an irregular distribution of the calcareous mat
ter, most distinctly seen in the dried artery, and appearing like 
the marks in a chalk clrawing. In such a case, the media is fre
quently thicker than usual. 

Fatty and calcareous degeneration of the media occur in 
similai· circumstances as chronic thickening or the intima, in 
advanced age and following increased functional exertion of the 
arteries, sometimes originating independently, at other times 
combined with endarteritis in various degrees. In man.v cases 
fatty degeneration seems to depend directly upon this endar· 
teritis. It may be founcl in almost every artery of the body, 
while calcareous degeneration of the media is almost exclusively 
confined to the larger and medium-sizPd arte1-ies of the extrem
ities, particularly the inferior extremities. 

Simple fatty degeneration of the media, according to Vircbow, 
is also found in juvenile life where there is congenital narrowing 

1 Berliner klinische Wochenschri!t. 1872. S. 022. 
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and thinness of the coats of the vessels, particularly the aorta 
and its branches, as so often occurs in fatal chlorosis . 

During life we may reasonably suspect fatty degeneration 
when the heart and muscles of the body generally are beginning 
to fail in energy from commencing degeneration, and when 
those arteries which can be felt, such as the radial and temporal, 
exhibit a defective contractility, so that, in spite of the varying 
influences of such external agents as cold, the rigors of fever, 
etc., they present very trifling variations in their diameter, and 
therefore appear always soft and of uniform size to the feel. 

Calcareous degeneration is much more readily recognized; 
the plates and rigid tubes resulting from it are easily felt on the 
sn perficial arteries, the pulse in such places being, on the con. 
tI-ary, very indistinct. 

The recognition of these alterations is made considerably 
more cliflicult, when, as so frequently happens, the intima is 
coetaneously diseased, because on the one hand the softening of 
the media may be thus concealed, while on the other the intima 
itself may become the seat of calcareous deposit. In this situa. 
tion, howe,·er, the deposit assumes more often the appearance 
of plates, but seldom is to any extent tubular, and is always 
accompanied by patches of simple sclerosis in other places. 

The results of these alterations of the media to the circulation 
are entirely analogous to those of chronic endarteritis . 

.Atrophy of the media, either simple or more mrely combined 
with fatty degeneration, is very commonly found in conjunction 
with thickening of the intima. It sometimes affects uniformly 
the whole of the media, at others chiefly its inneP layers. Only 
rarely in these cases have we a simple attenuation of the mus
cular element; usually the number of the alternate layers of 
muscular and elastic fibres are also diminished; frequently the 
muscular layers alone are specially atrophied, while the inter
vening elastic fibres are correspondingly developed. 

Langhans,' who has accurately investigated these alterations, 
found that the number of the layers of the muscular and elastic 
fibres in the aorta were diminished to between 30 and 40 from 

1 Virchow's Archiv. 18GG. Del. 30. 
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their normal number of from 50 to 60 ; whil st the thickness of 
the medin, had diminished to between 0.4 n,nd 0.6 mm. from its 
normal standard of 1.2 mm. Sometimes he found the musculn,r 
fibres changed into connective ti ssue infiltrated with cell s. 

Independent atrophy of the media, unconnected with enclar
teritis, is described as occasionally occurring in acl,·ancell age 
in connection with general atrophy of the body ; but more 
extended obsen-ations are required in regm·cl to thi s subject as 
well as in respect to the defective development of the meclin, in 
youth, usun,lly found in connection with uniform nn,nowing of 
the Yascnlar lumen throughout extensive tracts of the arterial 
area. 

The vessels in such conclitions n,re distingnished by their 
softness, the thinness of their con,ts, and the trifling vaifations in 
their diameters. The sphygmographic pulse curves resemble 
those produced where the mrdin, is relaxed, and exhibit tolerabl y 
distinct reflux wn,ves ; on the other haucl, those clue to arte1fal 
elasticity are less perceptible. 

"'hn,t influence the atrnphy of the vascular musculari ty has 
upon the cfrculation and the nutrition of incliviclual organs, or 
whn,t mn,y be the effect o( extensive atrophy or this character 
upon the circulation as a whole, we cmmot n,t present more 
accurately determine, because hitherto such conditions have 
only been considered incidentally and in connection with enclar
teritis, in which altPrations of the arte1fal lumen and of the 
elasticity of the intimn, al so play their part. Nevertheless, i t is 
indisputable that atrnphy of the media disposes to the formation 
of an anPtll'i sm when it occurs in a marked degree within a 
limi ted area; when it ex tends over a wider stretch it leads to 
dilatation ancl clianges in the elasticity of the vessel, and thus 
)lroduces remora and other alterations of the blood current, and 
espec ially to an imperfect regulation of the blood supply, which, 
aceording to the experiments of Ludwig ancl hi s pupils, is con
stantly maintained in ordinary physiological condi tions. 'l'he 
nutrition of the organs supplied is thus damaged; they become 
lP>s capable of resisting injurious inffuences, and become a tro
Jlhi c•d, degencrntec1, or soaked with dropsical clfosion. 

Shotdcl sp,·ernl large arterial districts become afrectetl with 
YOL. \£.-23 
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atrophy or their muscular coat, the blood pressure in the aorta 
becomes depressed, and the 1·enous circulation altered ; both of 
these causes react upon the cardiac energy. 

Possibly the sphygmographic investigation of various arte. 
ries may yet aid us in the diagnosis of such cases. · 

Contrary to the opinions prevalent at the present time, Rokitansky regarded the 
rebxation, atrophy, nnd degeneration of the media as primary, and the altcrntionsof 
the inti ma, the endarteritis, as secondary, the result of the rcmora of the circulation. 

Hypertrophy of the meclia has been even less accurately 
investigated than its atrophy. According to Velpeau, it is some
times observed in the neighborhood of true aneurisms. I have 
seen it in a few cases of aortic insufficiency, with considerable 
hypertrophy of the left ventricle, in arteries of a medium size, 
such as the brachia! and radial. 

Possibly, as happens in other more markedly muscular 
organs in powerful individuals, this may have been, in these 
cases, only the result of an increased and energetic antagonism 
to the action of the hypertrophiecl cardiac muscle, and probably 
more carefol investigation will succeed in discovering it in other 
cases of carcliac hypertrophy. 

In the smallest (microscopic) arteries J olrnson' lias observed 
hypertrophy of the muscular coat in cases of chronic nephritis 
with contraction of the kidneys and hypertrophy of the left 
ventricle, ancl he found this not only in the kidneys (in which 
the intima is also thickened), but also in the arterioles of the 
brain, pia mater, muscles, intestines, and subcutaneous connec
tive tissue. Ile lea1·es it doubtful whether this hypertrophy is 
to be regarded as antagonistic to the cardiac hypertrophy, or 
whether it is due to the persistent irritation of these iirterioles by 
abnormal contents (retention of the renal excretions), by which 
contraction and narrowing of the vessels and ultimately cardiac 
hypertrophy are produced. In many cases, according to John
son, this hypertrophy varies in degree in difl'erent structures, so 
that the increased cardiac energy may give rise to hemorrhage 

1 Mcclico-Cbirurg. Tramact. LI. 1868. 1\Ied, Times nnd Gazette. July 21 1870. No. 9. 
A. L. Gal11bin, On the Connection of Bright's Disease with Changes in the Vascular 
System. Thesis. Loudon. 1874. Centralbl. 18i4. S. 105. 
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from rupture of the less altered vessels (e.g., to cerebral hemor
rhage in one case). 

A. L. Gnlabin found, like Johnson, cardiac hypertrophy associated with contracted 
kidneys (antl epithelial nephritis), also hypertrophy of the muscular and external 

coats of the arterioles, but no alteration of their lumen. Ile regards these 
hypertrophies, ns well ns that of the heart, as concomitant results of increased capil· 
lary resistance due to an altered condition of the blood. 

Johnson,s views arc antagonistic to those of Gull and Sutton, who found, in 
connection with contracted kidneys and !!limilar conditions, a hyalinc-fibroid thick· 
cuing of the external coat, but the media only slightly a1tered, sometimes atrophied 

and at others hypcrtrophiccl. 
Further observations o ( numerous cases arc required to reconcile tllCsc contra

dictory observations, nnd the investigat ion is rendered all the more difficult that we 
1mve no positi ve kn owledge o ( the actual size of the smallcRt arterioles in the vari
ous organs, nor of the normal relation between their lumen and the thickness of 
thPir walls, while the varying degrees o f contraction o f these arterioles, nnd the 
varying amount of cndiwcric rigidity (quite irrespccti,~e of diversities in the 
nl"thoch of preparing the spccimenc;), introduce serious complications into nny 
attempts at comparative measurements. 

Apart from the symptoms of the causal morbicl process, we 
h:we as yet no diagnostic phenomena that can be regarclecl as 
indicative of hypertrophy of the muscular coa.t of the a.rteries. 

Tlte prognosis of those diseases of the media, just described 
may be rea,clily cledt1ced from the anatomica.l description. The 
alterations are, for the most part, of such a cha.meter as to render 
an anatomica.l res titution impossible (a.trophy, fatty and calca
reous degeneration), but they are, moreover, chiefly of a secon
dary character, and their prognosis depends upon the endar
teritis and the general condition of the body. 

The treatment, a,lso, must be directed against the original 
disease, against the cause of the arterio-sclerosis and the general 
atrophy, against the progress of the nephritis. 

"-liatever excites the circulation or interferes with the mechan
ism of its regulation, such as corporeal exertion, psychical ex
citement, or exposure to great degrees of cold or heat, must be 
aroided. 

At lwesent "·e possess no therapeutic means which may be 
profitably employed in diseases of the media. At the most, we 
may, in accordance witll certain theord ic Yiews, employ elec-
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tricity locally in atrophy and deg~neration of the muscular 
coat of the arteries, or we may use ergotine internally or subcu
taneously. 

Spasm and Paralysis of the Middle Coat of the Arteries. 

The contractility of the muscular coat of the arteries is sub
ject to continuous >ariations from physiological causes, which 
depend pal'tly upon central innervation, and partly upon influ
ences exert(·d directly upon the vessels themselves, by extemal 
agencies, or by their contents. The resulting continuous altera
tions of the aJ"terial diameter and the blood-stream regulate the 
fun ctions of the respectil•e organs and organ groups, secretion, 
heat-production , and heat-dissipation, etc. The various links 
in this complicated mechanism have as yet been scarcely recog
nized; their disturbance and its results are only partially known. 
From their intimate relation with other di sturbances of innerrn· 
ti on, their clinical consideration in connection with individual 
vascular areas will be found in connection with other nervous 
diseases in the chapter on Yaso-motor neuroses (Vol. XII.). 

Herc we confine ourselrns to the consideration of spasm and 
1xnalysis as they occur in the circular fibrl'S of the vessels gener
al ly; apart from nervous distmbances in the limited sense of 
the word, it is especially in febrile conditions that we find (the 
vaso-motor nerves being doubtless implicated) the greatest 
alterations in the contractile condition of the arteries, from the 
most violent spasm during the i·igor of fever, to most complete 
paretic relaxation during and after critical clefervescence. 

Besides a number of narcotic agents, which irritate or paralyze 
the arterial muscles, and which may occasionally be therapeuti
cally employed "-ith success, there are two drugs, chronic poison· 
ing by which r ery generally has an irritating action upon these 
muscles-lead ancl ergotine. 

Finally, the local influences by which the arterial muscles 
may be excited to contraction, or relaxed, are specially cold and 
heat. 

Should cold act for a considerable time continuously or 
repeatedly upon a vascular area, the primary contraction is 
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followed by a permanent i·elaxa.tion of the vessels, accompanied 
by remora of the circula tion (frost-bite, chilblains). 

Sy mptoms. 

The more firmly the muscular layer of the media is con
tracted, so much the narrnwer the arterial tube appears, its walls 
thicker ancl its lumen contracted; the latter, in small arteri es, is 
even said to be occasionally entirely closed (1). " ' hen the 
arteries are superficial (as the radial and temporal), they appear 
to be narrower, they feel firmer, and the pulse is less distinct. 

The sphygmogrnphic pulse-curve is lower, its secondary waves, cspccinll y that 
of rclhtx, weakened , while those due to cla3ticity are small, though occasionally more 

These alterations <'xtencl o,·er the whole extent of the spas
rnoc1ically contracted artery, often into its smallest branches; 
the capillaries are the11 imperfectly filled, the blood .stream 
scanty, the organ to which such an artery is distributed appears 
pale, collapsed, and cool, if i t be, like the hand, capable o( being 
investigated. The blood-stream is similarl y altered, but in a leRs 
degree, when the smaller branches are una[ectecl, a ncl the spasm 
and narrowing is confinecl to a limitecl extent o( the main trnnk. 

The function of the organ suppliecl by the afl'ec tecl vessel is 
more or less clistmbccl accordiug to the degree o[ spasm present ; 
thus the muscles arc feeble, the hancl, the fingers, for example, 
are mo»ed with difficul ty ancl awkwardly , the skin is cool and 
clry ; subjective sensations of colcl, of formication, a ncl or shoot
ing pains, may be felt, combinecl with a climinution of the sensi
bility to touch. 

'i'hen the spasmoclically contractecl artery is of mocler:ue 
size, the flow th rough the collateral vessels or through those 
branches coming off anterior to the constrictecl portion, suffices 
to render the influence of the local clisturbance scarcely percep
tible on the general circula tion. Shoulcl the spasm, however, 
affect a larger artery or several smaller ones, then the hindrance 
to the onwarcl flow raises the blood press Lue in the aorta, the 
heart is excitecl to more freq nent ancl more forcible contractions, 
and it may thus partially overcome the obstruction-indeed, the 
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medium rate of the blooc1.stream in the aorta anc1 its larger 
branches may become greater than it was before the occunence 
of the arterial spasm.· 

The arterial pulse in such cases is felt to be full ancl more or 
less hard, in proportion to the amount of the contraction in the 
artery examined. 

Localizec1 arterial spasm is exPmplifiec1 in the radial artery, 
when the hancl anc1 forearm are exposec1 to the influence of cold; 
more extensive arterial spasm is observed in febrile rigor and in 
many cases of lead colic. 

\Vhen the circular muscular fibres of an artery are relaxed or 
paralyzed, the vessel is broader than usual, its walls thinner, 
and its lumen dilated. A finger placed upon such a soft, large 
artery, superficially situated, perceives the pulse wave with ex. 
treme distinctness, and often enough this is very reac1ily appre· 
ciated by the eye. 

The sphygmographic tracing of such a pulse exhibits a well-markcU systolic 
eli;vation, the line of ascension perpendicular, the wave or reflux very distinct, oftco 
manifold, because the relaxed arterial walls are affected by very trifling oscillations 
of the blood-wavei the waves due to elasticity are ill-marked anU less numerow 
than usual, and may entirely disappear with increasing relaxation. The dicrotism 
is often perceptible by the finger. 

Pulsation is frequently observec1 in those small arteries where 
it is not usually seen. The capillaries of the a1Iectec1 area are 
greatly c1istenc1ec1, anc1 in superficially situatec1 organs this is 
e,· inced by turgescence, heat, ancl rec1ness. The rapidity of the 
circulation throughout the entire organ is increasec1. The c1egree 
of relaxation of the arterial muscle varies very mucl1, anc1 this 
variation, as well as the share taken in it by the arterioles, 
causes the phenomena describec1 to be more or less well marked. 
The arterial areas of the skin anc1 of the extremities relax very 
1·eac1ily under the influence of warm th, locally or generally 
appliec1; ancl a very general vascular relaxation takes place in 
the sweating stage of fevers. On account of the great capacity 
of the arterial system, anc1 the facilitatec1 outflow through the 

' Jlcidenlwin, PfHiger's Arch f. Phys. Ill. u. V.; Sla1jansl.-y, Arb. in der PhysiuL 
Anstalt zu Leipzig. '\'III. 18i3. 
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capillaries, the blootl pressure in such circumstances is usually 
climiuishetl-uuless, intleed, a compensating iucrease of the car
dlac energy occurs. The average rate of the arterial circulation 
may thus fall so low, that in general ,-aso-motor paraly;is, sucli 
as follow; extensive bums of the skin or certain injuries to the 
central nervous system, dPpression of a ll the vital functions, 
gradual refrigeration and death, may follow. 

Occasionally in cases of rclnxation of the arterial muscles of the hands and 
forearms, a capillary pulsation is observed in the finger-nails, in the form of a post
systolic reddening and a diastolic paling o1 them; pulsation may also be seen in tlte 
subcutaneous vf.'1118 of the back of the hand and forearm. 1 This venous pulsation, 
compared with that of the radial artery, is delayed even more distinctly th:m the 
capillary pulse of the nails; unlike the retrograde venous pulsation occurring in 
cardiac disease, it is propagated centrfpetally in the normal direction of the venous 
circulation, as cnu he rcndily proved by compression of a cuticular vein, when the 
peripheral portion continues to pulsate, while the centripc:tal portion is quiescent 
(proviclcd the part compressed is so selected as to avoid on the one lmn<l too great 
congestion of the peripheral part, and on the other the communicnlion of the pulsa
tion to the parts above, by auastomosing \'Cins entering just above the part com
pressed). Sometimes all the veins on the back of the hand exhibit this pheuomc:non, 
at others, only some of them; occnsionally this pulsation is propagated as high us 
the elbow. Evidently certain conditions are necessary for the production of this 
phenomenon; besides the arterial relaxation, we must also J1ave venous relaxation, 
and a certain amount of congestion o( the veins (depending upon the posit ion of 
the extremity), delicacy of the skin, and finally a cardiac action sufficieutly power· 
ful to proclucc an efficient blood wave. Hence the reason why this venous pulse<' 
tergo is not more frequently observed, and when present it is cnsily overlooked, 
bccnui:;e of its evanescence, since a slight elevation or movement of the arm, u wn(t 
of cold air, etc., may cause it to vanish. 

Nc\•erthcless it is not so very uncommon; I have seen it in many patients affected 
with typhus, relapsing, and intermittent fevers, pyremia, acute articular rheumn
ti:-m, pneumonia, phthisis, and cholelithinsis; in all these cases it was coincident 
with the arterial relaxation, which accompanied certain stages of these fevers, pa1·
ticularly a rapid defcrvcsccnce asi'oci:1ted with sweating i in n limite<l sense nervous 
influences may also assist in producing it, as in cases of meningitis, sponclylitis, 
encephnlomalacin, and injuricS! to the cervical port.ion of the cord. Even in 
apyrctic conditions I hnvc frequently observed this form of venous pulse, as in cases 
of chlorosis, of cnrcinoma., in one case of gastric ulcer associated with profuse 

1Il. Quincke, Berl, klin. Wocbenschr. 1868. Isolated notices of this form of venous 
pub.ation are also to be found in Guy's Ilosp. Rep. IV. XII (by King), in Stoke:,' work 
ou Dis. of the lfoart1 nuU in the Arch. GCu. 1865 (by Pm·rot). 
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hemorrhage; in nll these cases, as well ns in an obscrvntion mnde on mysclf1 t11e 
heat of ~ummer had relaxed the peripheral nssc1s. Finnlly, this nnous pulse was 
remarkably distinct in a series of cases of aortic insufliciency, in which relaxation 
of the vessels of the lrnnd wns produced by fever or other causes i the size and 
rapidity of the pulse wave in these cnses evidently favored its distinct propagation. 
Only once in an extremely chlorotic girl, with an indistinct cardiac discnse1 this 
phenomenon was also observed in the veins on the Uack of the fout. 

The explanation of this centripetal venous pulse is partially involved in the 
description of its mode of occurrence; by the relaxation and dilatation of the 
arteries even to their ultimate branches, the propagation of a powerful pulse wave 
through the capillaries into the veins is rendered possihle; thus Claude Bernard, by 
dividing the sympathetic nerve and simultaneously irritating the lingual branch of 
the trigeminus, was able to observe pulsation in the veins of the sulnnaxillary 
gland. 

Perhaps also the direct communication between the arteries and veins, described 
by Su<'quet,1 may also have its influence in this respect, bringing about, as it does, a 

derivative circulation (in contradistinction to the circula.tio nutritivn). By relaxa
tion of the numerous muscular fibres, ·which, according to Sucquct, regulate this 
anastomosis, the propagation of the pulse wave into the veins is easily possible; 
Sucquct says, that on vcncscction he has frequently observed the blood escape in jets 

of a bright red color. But the existence of this anastomosis of Sucquet bas not as 
yet been confirmed by any one, and lias indeed been dtnfod to be true on the faith 
of recent investigations made specially in regard to this matter. ~ 

Shoulcl spasm or paralysis of an arterial area last for any time, 
clays, weeks, or months, it gives i·ise to nutritional clistu!'bances 
in the organs affected. The gangrene of the extrcmi ties, which 
occurs in certain forms of ergotism, is with the greatest probabil· 
ity regarded as the result of chronic arterial spasm. 

\Vhen the arterial paralysis lasts for a long time, the primary 
dilatation of the vessels is not rarely followed by their contraction, 
accompanied by cooling of the organ affected, ancl diminution 
or its turgcscence, blanching or cyanotic cliscoloration, followed 
hy atrophy, especially of the muscles, ancl then of all the other 
tissues. Nevertheless it is doubtful wlwther all these disturb· 
ances result solely from the paralysis and subsequent contraction 
of the arteries, since they become developed in apparently similar 
affections of the artel'ies, in various degrees, and after divers 

1 Bull. de l'Acnd. de MM. Juin, 1801. 
9 F. Berlincrbl<m1 Diss. Bern. 1875; and du Bois and Reicbert's Arcbiv f. Anat. 

u. Physiologic. 1875. 
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intervals of time, or may, indeed, remain altogether absent, and 
further, because in such cases we have genernJly to do with ex
ten•ive nervous disturbances, which may 1iossibly enough be 
frequently of a trophic character. 

:Moreover, the anatomical results of pamlysis upon the walls 
of the vessel itself have not as yet been accurately investigated. 

Treatment. 

The treatment of spasm anu paralysis of the arteries must be 
specially directecl against the causal influences, such as nerrous 
affections, fe,•er, the action of poisons, of cold, and of heat. But 
eren a purely symptomatic therapeusis mny be of much adrnn
tage in such cases; thn::; in every form of arterial spa::;111, what
ever may be its origin, n most important part of the treatment 
consists in the npplication of external warmth (]ll'O\•ided the 
arterial aren ail'ected is accessible to this rnmedy), in the form of 
poultices, tepicl or warm baths, steam- or hot-air bnths, swath
ing in cotton-wool, etc. 

The use of the galvanic cmrent npplied through the nerve
trunks (such as the plexus brachialis, Nothnagel) seems to be 
useful in some cases. Friction, rubbing with irritating or vola
tile embrocations, shampooing, nre all olcl, and oft0n very effica
cious remedies. In extensive arterial spasm the inlialation of 
from two to five clmps of nitrite of amyl will be found to relax 
the whole of tlie arterial system in an extraordinarily short space 
of time ; but the result is e,·anescent. Chloral, atropia, ancl other 
narcotics are occasionally employed, on account of their action 
on the vascular innervation. 

'Vhen the arteries are paralyzed, we may attempt to regu
late the vascular turgese~nce of the part ail'ectecl by elevnting the 
part of the body affectecl, by elastic compression, 01· we may 
endeavor-directly or in a reflex manner-to cause the clilntecl 
vessels to contract by the local application of cold, by inunc
tions, or by faraclisation of the skin. 

The intemal remedies which may be tried in such an ail'ection 
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are the preparations of lead ancl ergotine, ancl also occasionally 
certain narcotics (digitaline, physostigmine, etc.') 

Diseases of the Internal Coat of the Arteries. 

Inflammation of the Internal Coat of the Arteries.
Enclarteritis. 

a. Acute Endarteritis. 

Cornelfoni, Opusculo sulle non-inftammahilita <lclln mcmbrnun intcrun clci vasi 
nrtcriosi c vcnosi. P;wia. 1843.-DuNmte, Organis. cl. thrombus. Wien med. 
JnhrU. 1872. IV.; Vcrsuch uel,er die Bez. cl. Int. u. d. Blut. i. nbgcsch. Vencn· 
sUckcn, cbcndaselbst. 1871. Bel. IU.-llanDier et Comil, llistol. norm. ct pathol. 
de la tuniquc intcrnc des arteres ct de l'cndocardc. Arch. de phys. I. p. 551; 
Manuel crl1i stologic pathologiquc. Pitris. 1873.-Ro.litansky, Ucbcr d. wich· 
tigsten Krankhciten dcr Artcrien. Wien. 1852.-Vimlair, Rech. hist. sur 
l'cndorteritc gangreu. Arch. de physiol. IV. p. 223.- Virclww, Arch. I. S. 2i2. 

Ges. Abhdlg. S. 380. 

The internal coat of the arteries seems incapable of under· 
going any intense or mpid changes. 

From the absence of nutritive vessels there is never any in· 
flammatory redness, and the recorded observations of the older 
authors (Bouillaud, Dupuytren), referring to this, arc either 
based upon their having mistaken cadaveric imbibition for 
inflammatory redness, or having erroneously referred the vas
cnla t· injection of the aclrnntitia to the intima tlu·ough which it 
shone in thin-walled vessels. 

Ne1·ertheless, the arterial intima is occasionally afiectecl by 
inflammation of the external and middle coats; for, by the sll"ell· 
ing of these coats and the narrowing of the vessel tlms produced, 
the intinrn. is first of all tlu-own into folds, then softened by 
serous imbibition, ancl bulged in to the vascular lumen by an 
exudation rich in cells; its epithelium is clouded, swollen, and 
softeneil, so that the arterial lining, even to tho nak ed eye, seems 

1 Nitrite o( amyl given internally in doRes commencing with one·third of a minim 
thrice a day is often useful in such cases i its action when thus administered is more 
permaueut t.bau when it is inbalcd,-1'1wzs. 
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rough, ''eh·ety, or e;·en puckered. If the extprnal coats are 
inflamed to any considerable extent, the intima may even present 
gangrenous patches. (~\.ccording to Durante this is always the 
case between two ligatures applied at no great interrnl from each 
other.) Wherever the nutrition of the intima is materially dis
turbed, the physiological obstacle to coagulation disappears, 
and deposits are found upon the arterial wall, which may leacl to 
embolism. 

The intima behaves itself in a similar manner when it is 
directly irritated (though the other coats are no doubt usually 
affected at the same time), as happens when the vascular lumen 
is blocked by an embolus, or when the artery is cut through, 
crushed, or torn, or when a ligature is applied. Experience in 
man and experiment on animals have shown that after embolism, 
as w~ll as after ligature, all the three arterial coats are infiltrated 
with young cells, bnt that in the intima this proliferation is least 
marked. 

Views differ, however, ns to the behavior of the epithelium: according to some 
there is only cloudy swelling and softening, which either recedes or leads to the 
destruction of the ccllsi according to others (Thiersch, Waldcyer, Durante), the 
epithelial cells cl1augc to round ones, which take part in the organization of the 
thromlms. 

The intinm seems incapable of undergoing exudative inflammation, with effu. 
sion on its free surface (the so·callecl croupous eutlurteritis) i floating fragments o( 
the intima, nccrosed and p:utially dissolved, seem to ha,·c beeu mistaken for this 
form of exudation; neither have we e\'er any adhesions between two opposite surfacts 
of the rnscular wall, so long at least as the intima still exists. The formation o( pus 
is also ycry rare, aucl though it docs occur, the softening of a thrombus or the rup· 
ture into the vascular lumen of an cxarteritic abscess is much more frequently 
mistaken for it. 

The causes of acute inflammation of the intima are either an 
arnte exart~ritis or a wouncl (crushing or tearing), which leads 
to rupture of this coat, or an embolns. The intensity of the 
injnry or of the external intlammation, and the condition of the 
embolns, are of material importance in regard to theinturecourse 
of the inflammation of the intima. 

The only dedation from the phenomena described is to be 
found in eonn~ction with the covering of the aortic semi-lunar 
Yalres, which, in its anatomical structure', and the nature aml 
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frequency of its di seases, is more closely allied to the endocar
dium (v ide diseases of the heart). Also in the ascending aorta, 
the intima (which is said to be richer in rells the nearer the 
heart it is') sometimes exhibits soft excrescences resembling 
granulation tissue, which may give rise to adherent coagulation, 
or to cmboli, etc. 

C. 0. ·w ebcr ' relates a case ending fatally in three clays, in 
which the whole of the lining membrane of the ascending aorta 
ancl of the arch was roughened with minute vascular g ranuJa. 
tions. Endaortitis, like enclocarclitis, is frequently of rheumatic 
origin. 

JJ. l\Iayer and Buhl 3 found in a man, who had died pyremic 
subsequent to the ex tirpation of a lympho·sarcoma, close above 
the origin of the aorta, and adherent to the icteric intima, a 
dark red vegetation of the size and shape of a m nlberry ; this 
"intlammatory growth" had a short stem, and was ,·ery soft 
and friable. Necrotic patches had been produced in the kid· 
neys by embolism . 

l\Ieade' found in a girl, aged eighteen, the whole internal 
surface of the aorta injected and covered by a membranous 
coagulum; on isolated patches, the injec tion was more marked 
ancl the surface rough. Similar changes were founcl i11 the iliac 
and femoral arteries; the right brachia! was obliterated. 

Gordon' observed a circular deposit of soft, pumlent-looking 
matter close above the aortic valves, which he described as aOl'
titis purulenta. 

Occasionally in chronic cndarteritis there is a true suppura· 
tion in the deeper layers of the intima (Yirchow, perhaps also 
Bizot); but this can only be distinguished from athcroma by the 
microscope. 

Corn ii and Ranvier' describe as acute endarteritis changes 
which have hitherto been looked upon as belonging to the chronic 
form, small long itudinal elevations and gelati nous patches, 
which may be one hundred times as thick as the normal intima, 

1 Jaccoud (l. c.) I. p. 711. •Lancet. 1870. Dec. 10. 
~ L. c. S. J64. ~ Dubl in Qunrt. Jour. 1868. 
3 Dair. iirztl. Iutelligenzblatt. 1870. No. 40. e L.c. p. 530. 
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and twice or thrice as thick as the media, and contain rows of 
small round cells. These are said to originate from the pre-· 
exbting cells of the intima, and are specially numerous in the 
svperjicial layers (this distinguishes it from chronic enclarteritis). 
Somctinws we find superficial fungous ulcerations, to which 
fibrine and white corpuscles adhere. In the neighborhood of 
acute e11darteritis, periarteritis (cellular imfiltration) is always 
foun(l; the media is unafl'ected. 'l'his acute form exhibits every 
possible stage of transition to chronic endarteritis. 

Symp/oms.-Acute endarteritis is usually first recognized 
when it has produced coagula; should these adhere to the wall 
of the artery, they may produce narrowing or obliteration of the 
arterial lumen, ancl thus weaken or arrest the peripheral 1mlsa
tion; occasionally they also produce a whizzing murmur. ShoLtkl 
these coagula break loose and give rise to embolism, with all its 
diverse results, we may dechlCe from these phenomena the exist· 
ence of an cndarteritis, when other sources of embolism, espe
cially endocarditis, can be excluded. But even when a throm
bosis is ce1tainly recognized, we are still left to determine, from 
the other phenomPna and from the course of the disease. whether 
arteritis is actually present, and whether it is the cause or the 
result of the thrombosis. 

In the aorta we never have complete occlusion, but only the 
formation of coagula which adhere to its inner wrrll, and which, 
from the force of the blood-stream, are very rerrdily wrrshed ofI 
and wedged into the peripheral ,-essels. In the few aecurntely 
obsen·ed cases the course of the disease closely resembled that 
of an acute endocarclitis: py:rnnic feyer (onee death in three 
clays), embolism with necrosis, thrombosis of the larger peripheml 
arteries, ancl gangrene of the extremities. 

The treatment of acute endarteritis of the peripheral arteries 
must be similar to that of exarteritis, bnt above all things we 
must endravor to prevent the evil results of thrombosis (em
bolism, local disturbances of the circulation). Jn acnte endaor
titis the treatment mt1st be symptomatic, anti-febrile and anti
septic. 



366 QUINCKE.-DISEASES OF THE ARTERIES. 

b. (Jhronic Enaarteritis. Endarteritis JJiformans sc1t Nodosa 
(Virchow). Arteriosclerosis (Lobstein). Atlieromatous Pro
cess (Forster) . Atlierosis, Inauration qf tlie Arteries. 

Buld, Zcitschrft. f. rat. Med. 1857. VIII. S. 97.-Corneliani, Opusculo sulle non-in 

flammabilittl dclla mcmbrana interna dci vasi artcriosi e vcnosi. Pavia, 1843. 

-Comoay-Evans, Atheroma of the pulmonary artery. Transact. of the Path. 

Soc. XVII. 1867.-Dittrich, Bcitr. z. pathol. Anat. d. Lungcnknmkhcitcn. 1850. 

-Domlrrs u. Jansen, Arch. I. phys. Hci1k. VII. 1848.-GuCneatt de Mussy, 

Etmlc cliniquc sur Jes indurations des urtCrcs. Arch. g6n. Aofit. Sept. 1872.

Jlronmernik, Phys. pathol. Untcrsuchung. Prag. 1846.-K. llerlzka, D. nther. 

Process in scincn Bczichungen zum Gchirn. Stuttgart. 1875.-0. Ilcubner, 
Die luctischc Erkrankung der llirnartcricn ncbst allgcmcin. ErOrtcrungen z. 
norm. u. pathol. Histologie sowic sur Jtirncirculation. Leipzig. 1874.-Kirkes, 

On hypertrophy of the left ventricle of the heart. Med. Times and Gazette. 

No.s. 370, 371. 1857.- Tl': Koster, die Pathogcncsc dcr Endartcritis. Verhand. 
cl Nieder!. Akad. d. Wiss. u Naturwiss. Abth. 2. A. Reeks. Th. 4. Centralbl. 74. 

S. 699.-Lmiylurns, Bcitr. z. norm. u. pathol. Histol. d. Arterien. Virch. Arch. 

36. 1866.-Jlfo.ron, On the nature of the atheroma in the arteries. Guy's Hospital 

Rep. XV1. 1871.-Polotelmow, Sklerosc des nrtericllcn Systems als Ursache 

con~ec. Ticrzcrkrankungen. Berlin. klin. Wochenschrift. 1868.-Ranvier et 

C't1rnil, Manuel d'histol. pathol. Paris. 1873. Arch . de physiol. I. 551.

RisJJf', Ohser. qurod. arteriar. statu normali atque pathologieo. Diss. Inaug. 

Rrgimn. 1853.-Rokitansky, Ucher die Wichtigstcn Krnnkhcitcu dcr Artericn. 

1S,jZ.-Tiedemann, Uebcr Vere11gerung und Verschliessung der Pulsadern. 

Heidelberg. 1843.-Tmube, Berlin. klin Wochcnshrft. 1871. - Vfrclww, Ges. 

Abh:lncll. 402-506.-C. Wedl, Bcitr. zur Pathologic der Dlutgcfiissc. Sitzungs· 

lier. clcr Wiener Akad. d. Wisseuschft. 1863. 63. 66. 

Anatomy. 

Chronic endarteritis begins at one time in the form of localized 
and scattered elevations of the inti ma, of a bluish-gray or whitish· 
yellow color, which project into the arterial lumen, with but little 
retropulsion of the layer of the inti ma next the meclia (gelatinous 
and semi-cartilaginous thickenings) ; at other times these elem· 
tions are not localized, but extend over larger stretches of the 
vessel, and do not project so much (sclerosis). Or both of these 
forms may be combined; on the basis of the diffuse thickening, 
little localized prominences become developed. According to 
Langhans the latter only occur upon pre-existing diffuse conden· 
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s.~tions, a.nc1 never a.ri se on the normal intima.. The surface of 
these prominent patches, which resemble precipitated deposits, 
is smooth, but less 111strous than the surrounding tissue; their 
edges are sometimes abrupt and elevated, at others they a.re flat; 
the consistence may be that of the normal intima, often some
what greater, resembling cartilage, seldom less, mucoid or gela
tinous. 

These flattened condensations are less commonly obserrnd in 
the small arteries than in the aorta and larger vessels; they are 
more frequent and most strongly developecl where the vessels 
divide or where branches are given off; the diffose elevations of 
the intima are founcl in both large and small vessels, ancl, from 
the relation they bear to the lumen of the latter, they morn 
readily attract the eye. 

On examining a transverse section microscopically, it is read
ily seen that the alterations just described consist essentially i11 
a hyperplasia. of the normal elements of the inti ma., the connective 
tissue matrix. and its contained cells. The latter are partly star
shapccl, somewhat larger than normal (Henbne1·), partly rounc1 or 
spindle-shaped, anc1 show indications of fission. The matrix, as 
in the normal intima, consists of fibrous lamellro, the fibres of 
which run parallel to the smface. In the semi-cartilaginous ele»a.
tion~, this matrix is dense and opaque; in the gelatinous patches 
(which a.re generally of recent elate) it is soft and homog~neous, 

often even mucous in character, and containing mu ci ne. The 
cells in ti ssue of the latter kind are no longer disposccl in layers, 
but ana.stomose irregularly with one another. 

RanYicr regards these as forms of acute cndartcritis; Hcuhncr, on the contrary, 
looks upon them as not quite recent, on account of the size o [ the contained cells; 
the gelatinous condition he supposes to be due to redcmatous iufiltratiou of the 
matrix. 

According to Virchow and others the hyperplast ic thickening 
is chiefly found in the deeper !amellro of the inti ma., whilst the 
outermost fibrous la.mellm and the epithelium pass unchangc>d 
over the swelling. Langhans obsen'ecl, in the aorta, at least, all 
the lamellm o[ the intima unifom1ly altered, and the outermost 
layer sometimes most so. 
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Only in the smaller arteries, at the base or the brain, has 
Langhans observed hyperplastic thickening or the deepest layers 
oI the intima, including the elastic lamellre, so that the muscular 
coat itself was pushed back. 

The diameter of the patches is from 2 to 15 mm. and more; their thickness from 
2 to 3 mm. i larger masses arc formed by confluence. Diffuse thickening of theintima 
is much more difficult to determine and recognize (and this can o ften be only done 
by microscopic examination of sections of the part), since the normal diameter 
varies so much. In the aorta Langhans obtained the following measurements : 

IJqe. 

4 days ... 0.0IJ to 0.02 
lt years ........ . . 0.025 
lOycara ......... 0.016too.o2.1 . . 
20 to 40 years .... 0.03 to O.OG 

. . . . 0.5 

o.s 
... .. 0.9 

. ..... 1.2 to!.3 
Over 50 years ... . 0.05 to 0.12.. . ........ . 1.5 

L. reckons the nonnnl thickness of the intima nt 0. 05, while IIenlc regards its 
maximum thickness as 0.031 nnd Heubncr states that of a. man aged twenty-four as 
0.11 mm. According to Langhans the diffuse thickening of the iutima never exceeds 
0.3 mm., or tenfold the normal. Io the smaller arteries the intima is thinner, and 
the pathological thickening relatively greater than in the larger vessels. 

The new formations in the iutima just described undergo in 
their further progress, with great regularity, the retrograde met· 
amorphosis of fatty or calcareous degeneration. The commence
ment of the fatty degeneration is to be founcl in the cells, aucl in 
the intercellular substance; the cell contents either at once 
run toget11er into large oil globules, or first of all they become 
granular. and the isolated oil-drops subsequently coalesce 
(Langhans) ; the intercellnlar substance is permeated by fine 
fatty granules. According to \ rirchow, the fatty cl egeneration 
begins in the superficial layers of the gelatinous thickenings, but 
in the deeper layers of the semi-cartilaginous plates; Langhans 
observed all the lamellre to be almost uniformly affec ted, and the 
degeneration to commence sometimes in the middle. l\facroscop· 
ically the fatty degeneration is manifested by an opaque, yellow· 
islt-white coloration, which sometimes commences in spots both 
in the isolated patches and in the diffuse thi ckenings, and at 
others is from the first more general. In its further course the 
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mo<t degeneratecl parts become soft and friable. When thi s 
11rocess occul's on the sul'face, the epi thelium ancl the softened 
mass are both swept away by the fol'ce of the circulation, and a 
snpel'ficial abrasion results, the so.called fatty ulcel'. \\'hen the 
deepel' layel'S al'e chiefly degenerated, a pulpy accumula tion of 
fatty grannies ancl tisstte detl'itus is form ed, frequentl y contain
ing crystal s of margarine and cholesterine as well as myeline 
formation -, over which the superficial lamella of the in tima lies 
bladder.like (atheromatous pustule). 'fhis pulpy mass either 
becomes thickened ancl calcareous by absol'ption of its fluid part, 
or the degeneration g radually progresses till the superficial layer 
gives way ancl it ruptul'eS like an abscess into the lumet1 of the 
al'tel'y ; and thus an ulcer is form ed with i-aggecl and partially 
undermined edges, which becomes covered wi th a fibrinous 
deposit, ancl occasionally heals with the fol'mation of cicatricial 
and pigmented tissue. 

The healing of the ulcer is brought about partly by the organ
ization of the thrombus wl1ich adheres to its surface, partly by 
gl'an ulation an cl cicatricial tissue originating in the media and 
adventitia. 

The calcareous degeneration consists in a deposit of cal
careous salts in the strncture of the thickened intima ; but it 
may also ocrur locally in any of the lamellre of the intima, 
primal'ily, howevel', and most markedly in the deeper and 
middle layel's, so that the resulting hard white plates are at least 
at first covel'ecl by the relatively no11ual supPrficial lamellre. 
The sharp edges of these plates is usually the first pal't of them 
which breaks through the surface of the intima into the vascular 
lumen. 

The thickness o ( these plntcs is about 0.5-2 mm. , their diameter 5-15 mm. and 
more, nnd they o ften form regular rings round the vascular lumen. :Most authors 
dcscriln this process ns a simple calcareous impregnation of the normal tissues 
(Forster, Langhans), by which the cells arc destroyed (Rindfleisch). Vircbow rcg&rds 
it as a kind o f ossifi cation. 

The epithelium overlying the calcareous plates seems to disappear very early. 

Fatty degeneration is very frequently combinecl with calcifi
cation, so tha t beneath, ancl sometimes within the calcareous 

VOL. VI.-24 
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plates, we find a thomeratous deposits, while the surrounding 

tissue is fattily degenerated. 
ln the same artery both form s of degeneration are not unfre. 

qnently fouud, in all their different stages, in different parts of 

its course. 
Canalisation has been described by Rokitnnsky ns a rare variety of thickening 

of the intima. In this the intima is perforated by pin-holes and canaliculi , into 

which the arterial blood passes, so as to form a kind o f cavernous ti ssue. 

The other coats of the artery take part in the changes of the 
intima just described in various degrees. 

The media is almost always thinned, and more easily torn 
than usual ; its muscular fibres have either simply disappeared 
or they are calcified or fattil y degenerated; the latter is 
specially the case where the deepest layers of the in tima are 
greatly altered (vide what has been already said as to atrophy of 
the media). 

The ach ·enti tia, when it is alterec1 in structure, is sometimes 
in a state of acute or chronic inflamma tion: hyperremic, or 
fibrously thickened, or infiltrated with cells, and thi8 is usually 
better mal'lrnd the more intensive and ex tensive the changes of 
the intima are. In rare instances the formation of new ,-essels 
seems to pass through the media into the intima (J\Ieck el).1 

This seems to be the proper place for mentioning certain dis· 
eases of the arterial coats, which may occur independently, but 
are u sually com \Jined with chronic endarteriti s, and lead to 
similar results anc1 symptoms. 

The first of these is simple fa tty degeneration of the intima. 
According to Virchow thi s commences on the in ternal surface 

of the normal in tima, in small , sharply circumscribec1 spots, and 
leads to the fo rmation of flat superficial ulcerations of an 
opaque, velvety appea rance. 

According to Langhans it is very easy to mistake for fatty degeneration any 

trifling thickening o f the intima i and this observer has not been ahlc to discover 

the fatty metamorphosis of the vascular epithelium described by Virchow. 

Fatty degeneration and c:ilcifi cation of the muscular fibres of 

1 See also Vircltow, Ges. Abbandlg . S. 498 . Lancereaux, Gaz. MCd. 1864. The latter 
observer saw hcmorrh:ige in and beneath the intima.. 
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the media, lmrn been already clescribed when speaking of the dis
ease of this con,t_ 

M appears from what hns just been snid, nrtcrio-sclcrosis depends upon 
anntomicnl altcrntions of the intimn (the idea of n "deposit." from the Uloo<l has 
been given up by Hokitnnsky, its original propounder); nevertheless, there arc 
yarious opinions as to how these alterations are brought about, and how far it is 
jnstifinhlc to regard them as of "inflammatory origin." 

Whilst Virchow, Langhans, and Rnnvicr regard the new formation as proceeding 
from the normal, stn1·-slrnped cells of the intimn, Hcubnrr suspects that they may 
originate in the endothelium, and Traube has stated the hypothesis that the round 
cells of the sclerotic plates arc white blood-corpuscles, which escape from lhc Uy
strenming blood bclwccn lhc cells of lhc endothelium into the inlcrlamcllar 
spaces of the intima, nnd there become changed into the star-shaped and spindle
formed cells, so thnt the whole of the lhickcning of the intima is n true inflamma
tory product in the Cohnhcim sense of inflammation. F:n-orable circumstances for 
tlii..; immigration (from accumulation of lymph corpuscles on the inner wall of the 
arteries) nre to be found in the remora. of the blood, which occurs in the aorta 
during each dia~tole of the heart. 

".,.· Koster has recently, on the strength of microscopic observations, in so fnr 
ndopted this view, that while he regards cell hyperplasia nncl degeneration of the 
intima as primary, he yet nclopts the ide:?. of n secondary immigration of white 
blood-corpuscles from the vascular lumen, since he could not discover any connec
tion between the groups of small round cells and the star·shaped cells of the 
intimn; these immigrated cells may become pnrtly developed into spindle·!-'llrnpcd 
ccll.'i; nnd when the immigrn.tion is very consickrnble tile necrobiotic processes in 
the intima may be then hastened. 

The question. whether in cndnrtcritis chronic..'\ we linve to do with a hyper
trophy, a parcnchymatous or a true inflnmmation in ColmllC'im's sense of the word, 
hns Leen thus as it were settled by compromise. Nevertheless, the final result of 
Kostcr"s i1wcstig:ltions, as well as that of the earlier nuthors mentioned, is thnt 
tliick~ning of the intima hy hypcrplnsia of its normal clements, consequently hyper
trophy, or, as we mny call it, parcnchymatous inflammation, is the most important 
and the most characteristic pnrt of the process. 

The results of chronic endarteritis upon the externn,l condi
tion of the arteries afl'ected and their functions are wry 
rarious. In the small~r arteries the diffuse occurrence of the 
thickPning lends to narrnwing of the vascnlnr lumen orcr wide 
tracts; its more limited development orip;inutes n, local stenosis, 
or niay even lead to complete closure of the vessel by fibrinous 
d<•posit; both resnlt in proilncing diminution, or even complete 
stoppage, of the circuhtion in the corresponding niscular areu. 
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In the larger arteries the indurated thickening is only rarely 
great enough to diminish the vascular lumen, and this is most 
apt to occur where branches are given oil', as where the large 
arteries to the head and superior extremities pass ot1t of the 
aorta; sclerotic and calcareous rings formecl in these positions 
not nnfreqnently reduce the diameter of one of these arteries to 
that of the radial. :More rarely, narrowing of the lumen of large 
arteries is produced by thrombi adherent to their walls, or by 
the secondary formation of cicatricial tissue in the media and 
the nd1·entitia. 

'rhe diminution of the resistance and of the elasticity of the 
arterial walls is of much more importance than these alterations 
in the arterial lumen, ancl this diminution is produced by the 
thickening of the inti ma and by the atrophy and distention of the 
media, which is specially elastic, and, in the more severe cases, 
by the complete rigidity induced by calcareous degeneration. 
Tile normally expansile and elastic arterial tube is thereby more 
or less approximated to a rigid pipe through which the blood no 
longer tlows uniformly, but, as it were, in jets; ancl it thus suf
fers a much more violent blow from each pulse wave. It is read
ily comprehensible that the texturally alterecl vascular walls are 
thus apt to be torn or at the least to experience a pe11nanent 
dilatation, and in this way dilatations (simple or sacculated) of 
the arteries may be originated. 

Such dilatations are sometimes confined to a limited extent 
or to only a part of the circumference of the artery, aml thus are 
formed spindle-shaped, cylindrical, or sacculatecl dilatations; at 
other times entire arterial areas-as those of a limb-are uni
formly dilated. Moreover, this latter form of dilatation may 
not be only passive, produced by the blood pressure, but may 
be brought about by the pathological alterations in the vessel 
itself, which may produce not merely a thickening of the intima, 
but an actual increase of its superficial extent. 

Polotebnow 1 has published some experiments as to the diminution of the 
o.rtcrial elasticity. A piece of the femoral nrtery, 7.; cm. in lcngtl1 , was tied at 
each end i tlrn one ligature was made fast, to the other a weight was suspended. 

1 Berl. klin. Wochenachr. 1868. S. 861. 
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Scleros~l Artery. Healthy Artery. 
(Age of individual?) (Individual aged 22 years.) 

------~Lc-ng-"b_o_f_A-rt-ery-. ---~L-en-gth of .Artery.--

50 
100 
200 
500 

1000 

8.0 Cm. 
8.5 
9.3 
9.6 
9.9 

7.G 
7.8 
7.9 
7.95 
8. 

10.5 7.5 
11.2 7.5 
12.1 8.0 
15.0 8.1 
16.5 8.1 

With a similar load, therefore, the elongation of the scleroscd was less tlian that 
of the normal artery, whilst the permanent exteosion1 persisting after the removal 
of the weight, was in both very much the same. 

lo other experiments, one end of a piece of artery was tied nnd the other fastened 
to a graduated burcltc, into which mercury was poured i sclerotic arteries with a 
thickened intima could not sustain a pressure of more than from 20 to 25 cm.; 
when the mcrcuriai column reached 28 or 30 cm. the iutima and media burst, and 
the mercury trickled through the advcntilia. 

When the artery contaiued calcareous plates, it burst at once at a pressure o( 
15 cm. 1 ancl no dilatation preceded this rupture. 

If the iutima and media were atrophied, but the external coat indurated, the 
artery resisted a prcssUl'c of 120 cm. 

According to Wed!, the changes in the elasticity of the arterial coats ia also well 
shown hy the results of st icking round needles through them. In the normal aorta 
such punctures leave only a lineal transverse fissure Leh ind; in diseased patches 
round or elliptical openings remain, which gape more or less longitudinally or 
transversely. 

The following considerations show how g1·eatly the blood pressure must be 
increased within the area of any rigid artery: while a normally expansile artery, say 
the radial artery, permits a portion of the blood during the systole oi the brnchial 
to pass through it, and stores up the rest in an elastic reservoir, a perfectly rigid 
radial cannot fulfil the latter function i less blood, therefore, flows uut of the 
bmchial, and the pressure within it remains greater than normal during the diastole; 
at the same time there is a great increase of the blood pressure in the radial it!'clf, 
which may be likened to a rigid manometer tube intrncluced into the brnchial. A 
similar change, only to a less dcgrco, occurs in simple diminution of the elasticity 
of the radial; similar considerations are referable to every other, large or small, 
arterial area in the body. 

The alterations in thr circulation just referred to, combined 
with the dimim1tion or the blood stream from arterial stenosi,, 
unite in prodt1ring changes in the nutrition of the organs within 
the range of a,ny given arterial area. 
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But both these causes also make themselves felt in other 
c1irections: the increased resistance induces in the centripetal 
part of the circulation an increase of the blood pressltre, which 
may be propagated back to the aorta itself, should a sufficient 
number of the arteries be thus degenerated; and thus, as well 
as by disease of the aorta itself, the resistance to be overcome 
by the heart is increased; hence we very frequently have dilata. 
tion and hypertrophy of the left ventricle, with all the results 
that follow from them, coexistent with long-standing endarteritis 
chronica. 

JJiode of Occurrence.-In contrast to most circtunscribed acute 
inflammations of the arteries, chronic enclarteritis is generally 
diffuse, and occt1rs over larger tracts and simultaneously at 
several parts of the atterial system. 

It is mo t frequent in the aorta, especially at its arch and in 
the ascending aorta, as well as where the branches are given off; 
sometimes only isolated patches are thus alterec1, at others the 
whole inner surface is strewn with atheromatous patches or beset 
with calcareous plates (aorte pavee); the aorta is usually greatly 
dilated in the more severe cases. 'fhe iliac, femoral, and tibial 
arteries are also frequently diseased, as well as the cerebral 
arteries, the coronary arteries, the subclavians am1 brachials, etc. 

Frequently (Bizot), but not constantly, this degeneration is 
found to be symmetrical in both sides of the body; sometimes 
it is more developed in one of the arteries mentioned than i11 the 
aorta, but only very rarely the latter is free when other arteries 
are affected. Almost the only arterioles thL1s affected arc those 
of the brain, and cerebral hemorrhage ancl softening are in most 
cases dependent upon such arterial disease. 

This degeneration rarely occurs in the pulmonary artery, and 
usually only in a trifling degree. 

The various authors on this subject arc pretty well agreed ns to the scale of fre
quency in which the difl'creut arteries are affected i this enumeration is from Roki
tansky: ascending norb.\, arch of aorta, abdominal aorta, thoracic aorta, splenic, 
femoral, internal iliac, coronary arteries, cerebral arteries (trunks and brunches} 
within the cranium, vertebral, uterine, brnchinl arteries and their branches, internal 
spcrmatic arteries, common carotids, hypogastric arteries i very rarely, the mescnteric, 
cceliac, gastric, corouarics, hepatic and cpiploic arteries. 
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Fatty degeneration of the normal intima has about the same 
are:i of diffusion as that of the thickened intima. 

Simple calcification of the media is specially seen iu the 
arteries of the lower extremities, and next in those of the arm 
and head. 

Etiology. 

Endarteritis clu·onica is an extremely frequent disease, 
especiaJJy in advanced life; indeed, so common is it after fifty, 
that some have regarded it as a normal senile change; yet it is 
sometimes absent even in persons from eighty to one hundred 
or more years of age (Harvey, Bamberger, etc.). In youth it is 
very rare ; its severer forms are uncommon before forty years of 
age. 

The male sex is most freq nently affected, but more or less 
fal'orable social conditions seem to make no differencP. On the 
other hand, this disease seems to be less common in some places, 
such as ZLLrich (LPbcrt), and Lemberg (Dnchek), than in others, 
such as Paris, Breslau, etc. 

In contrast to the statement just made, GuCncau de Mussy considers, from one 
hundred and sixty clinical observations, that artcrio.sclcrosis is just as frequent and 
just as severe before the forty-fifth year as after it. Ile also thinks he has made out 
th:i.t this disease develops itself more rapidly and with gren.ter intensity in men, and 
more slowly in women. 

Chronic alcoholism is regarded by many authors as a cause of 
arterio-scleros is, ancl it tip pears specially to favor its development 
in early life (Gncnemt de l\Iussy). The influence of lead-poisou
ing is more doubtful, but thisisoftenassociatecl with alcoholism; 
-gout,' rheumatism, syphilis, and chronic disease of the kid
neys have all been claimed as causal agencies. Yirchow has 
observed simple fatty degeneration of the intima, chiefly in con
nection with anremia. 

The influenrc of gout and rheumatism in the production of this form of discnr.ie 
is brought prominently forward by Lobstein, Audral, and others. GuGneau de 

1 Land.era (Buchner's Repertor. Bel. 45) once found fourteen per cent. of uric acid 
in n. concretion from the aortn. C. E. E. Iloff"mann never found anything like this in 
the course of numerous investigations. 
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:Mussy thinks he can prove this in at least the half of all cases, aml that !ic hns 
several times seen a severe degree of arterio-sdcrosis, instead of a cardiac disease, 
originate in an attack of acute rheumatism. Willes 1 and Seitz' have both testified 
as to the frequent simultaneous occurrence of renal disease and chronic cndarteritis. 
Dickinson found disease of the arteries in 52 per ccut. of cases of contracted kid
neys. Syphilis is, especially by English authors, regarded as a frequent cause of 
chronic cudartcritis oi the aorta (vide Aitkcn). 3 This form is distinguished from 
that produced by mechanical causes, in that it is more extensive, and not limited to 
the ascending and transverse portions of the arch of the aorta; that the inlima is 
not so distinctly corrugated, but has a worm-eaten appearance, and exhibits more 
distinct elevations from deposits beneath i t(? Q.). 4 

As to the influence of lead-poisoning, the reader is referred to-amongst others 
-Duroziez, Gaz. des IIOpit. 1867. Nos. 146-50. 

Given the conditions just mentioned-most probably due to 
the composition of the blood and the general nutrition of the 
tissues-the constitutional disposition to an endarteritis, yet to 
this we have very frequently superadded a mechanical agency, 
a functional strain of the arteries (Rokitansky). In particular, 
tearing and stretching must be regarded as the direct cause of 
the more frequent and more severe affection of individual parts. 
In the aorta, at least, the parts most frequently affected, the 
ascending and transverse portions of the arch, and the parts 
where the branches are given off, are those most exposed to tear
ing and stretching ; and a similar remark may also be made in 
regard to the arteries of the heart, spleen, and uterus. The pul
monary artery is only affected with this form of disease when it 
has become greatly distended by an obstruction to the circula
tion, and its coats thus injured; ancl the trnthfnlness of the 
etiology just propounded is confirmed by the facts that pro
cesses similar to enclarteritis occur in veins afl'ectecl with aneurism 
by anastomosis, ancl in the pulmonary veins when a high clegree 
of rnitral stenosis is present. 

Sometimes this affection seems to originate in the propaga
tion of a chronic inflammatory process from the enclocarclium 
to the inner surface of the aorta. 

1 Guy's llosp. Rep. 1853 ~ Arch. f. Physiol. Jieilk. JV. S. 5:l. 
a Science and Practice of Medicine. .Davidson, Army Med. Rep. 1863. Myen, 

Transact. Path. Soc. XX 1870. 
4 Mycr8' Diseases of the Ilea.rt among Soldiers. London. 1870. p. 7& 
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Traube regards remora or the blood-stream (such as occurs in 
the aorta during eacl1 d iastole) as favoruble to the development 
of endarteritis ; because this favors the Yiew aclop ted by him as 
to the adherence and emigrution of the whi te corpuscles (oide 
antoa). 

But " functional strain " or the arteries is not only of im por
tance in regard to the positions of preferential occurrence, bttt in 
relation to Lh e developmen t of this diseuse generally. Thus 
Kirkes ancl others look upon the frequently concomitant hyper
trophy of the left ventricle, and the consequent more fo rcible 
systolic dilatation of the a rteries, as a frequent cause of thi s di s
ease, an opinion which is undoubtedly true in many cases, while 
in otllers the causal sequence of events is precisely the reverse. 

It is possible, also, thn,t ha1'i tun,l excitement of the heart's 
action by boclily ext' rtion, physical excitement, n,nd spirit d rink· 
ing, may be followed by similn,r results. 

Enchrteritis sometimes originates in the propagution upwards 
of an endocardi tis. 

Symptoms. 

In most cn,ses of endarteritis the alterations are not so great 
as to lead. during life, to any marked di sturbance in the health 
of the indi\'idual. When the process occurs in aclvanced life in 
moderate in tensity and to a limited extent, no other symptoms 
are observecl but thotie of commencing age, senile involu tion 
generally . \\Tidespreud and far advanred a rterin,l dege1wration 
may e,-en be not unfrequently found in old persons, who to the 
very las t were apparently perfectly healthy. 

Nevertheless, the anatomical description already g iven is 
sufficient proof tha t thi s disease is of the greatest significance in 
relation to the continuance of the organism and the integri ty of 
its individual organs ; indeed, it seems highl y probuble that at 
least part of the phenomern1 of senile marasmus is the dlrect 
consequence of arterial degeneration. 

Contrasted with these, as it were, normal cases of the gmclnal 
nncl imperceptible development of this condition in advanced 
age, there are other cases in which more or less el'ident symp-
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toms are present, symptoms which may incleecl be very rnriou•, 
accorcling to the locality aucl stage of clegeueratiou. These phe· 
nomena are u8llally specially noticeable in yoLtnger incliricl
uals, perhaps because the course of the disease in them, though 
still chronic, is yet relatively more rapid, perhaps because the 
nutrition of young ancl still active organs suffers more quickly. 

In the heart, dilatation aucl hypertrophy of the left ventricle 
occurs frequently in those cases where the larger arteries arn 
narrowecl, or where consiclerable peripheral a1terial areas have 
become sclerotic ancl inelastic. Tlie greater resistance to the 
circulation tlrns proclncecl has all tho eil'ect of a stenosis of the 
aorta; the morn powcrfol the iudiddual, ancl the better nourished 
his heart is, so much the more complete will be the devt'loprneut 
of the compensating hypertrophy of the left ventricle, while in 
opposite circumstances, in weakly inclivicluals, clilatation prerails. 
If large tracts of the arteries are rigicl, at the commencement of 
each 'ystole the pressure within the Yentricle rapidly increases, 
and its walls are clilatecl, as it were, by desultory impulses; 
and, doubtless, these continually repeated impulsions contribute 
to hasten the subseq nent clegenerntion of the carcliac m nscle. 

Usually the hypertrophy is moclcrnte and generally propor
tional to the intensity ancl extent of the arterial disease; but in 
incliritlual cases, as in cardiac hypertrophy generally, this accu
rate proportion is not always to be found. The state of the 
nutrition generally, and mauy other cirnumstauces, as yet un
known, are of i111portance in regarcl to this. 

A. L. Galabin 1 found sc">cntcen cases of moderate cardiac hypertrophy among 

twenty-three cases of pure arterial sclerosis (without nephritis}. 

The characteristic phenomena of hypertrophy of the left ,-en
tricle-displacement to the left ancl downwards, with a corre
sponding increase of the carcliac dulness, strong heaving impulse, 
ancl increased loudness of the first sound-[? Tr.]-are not 
unfrequently obscured or clfacecl by the coexistence of ossifica
tion of the costal cartilages ancl pulmonary emphysema. 

These complications obscure the diagnosis still more when 

1 Ou the Connection of Bright's Disease with Changes in the Vascular Syatem. 

Thesis. London. 1873. 
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the heart is atrophied, with pigment deposit in its muscular 
fibre; (brown atropliy). Local nutritional distul'bauces of the 
cardiac muscle from endarteritis of the coronary arteries and 
general cachexia seem to favor the occurrence of this condition. 

As the tlisease progresses we freq uenlly find, both in the 
atrophied aml in the hypertrophied heart, fatty degeneration of 
the muscular fibres and also i ndurations. 

In the more advancetl stages of th is muscular affection, the 
first souncl is (certainly not always) feeble or impme, and palpi
tatio1rn, dyspnma, and d iotmbances of the general cil'Culation 
SCL in. 

The heart becomes sympathetically affected after another 
fa hio11 when the inflammation is propagated from the ascend
ing aorta o,·er the aortic Yah•es into the endocarclium. Simple 
thickening and fatty degeneration lead to no very remarkable 
functional disturbances, but more deeply im·acling sclerosis and 
calcification lead to stenosis or to insufficiency of the aortic 
vah-es, more rarely of the mitral valve, with all the results that 
llow from such lesions. 

But there are other reasons why valvular cardiac disease 
should not ra1·cly coexist with arterio-sclerosis: because the 
V[th·es are expo;0d to increasetl pressure as well as the cm·cliac 
muscle, ancl Lecanse the causes of endocarditis ancl of enda1ter
itis are in a great measure the same. 

Shonlcl the ascending portion of the aorta be dilated, this can 
sometimes be detected by dulness on percussion at the right 
edge of the sternum. The soLmds heard at the origin of the 
aorta (in the aortic area) exhibit many alterations. The first 
sound is usually Llunt and faint or altogether absent, from 
diminution of the vibratility of the aortic walls. Not unfre
queutly it is accompanied or obscured by a systolic murmur, 
which is either clue to thickness and rigidity of the aortic valves 
or to the dilatation of the aorta, and is most distinctly audible 
orer it. 

This murmur is louder the more rapid the transition from the normnl calibre of 
the vessel to the dilated part. In this case it is the alteration in the clinmctcr or the 
vessel that gives rise to eddies in tho current, whi lst in thickening and rigidity of 
the valves these project across the orifice and render it irregular. The older idea, 



380 QUINCKE.-DISEASES OF TIIE ARTERIES. 

that the roughness of the lining membrane of such diseased arteries wn.s the cause 
of the murmur heard, wns first of all opposed by Hamernik, and is now given up 1Jy 
almost all obRCrvcrs. The rapidity of the circulation in the peripheral stratum of 
blood is not gn~at enough to produce an audible murmur. Such a murmur may 
be distinguished from that of aortic stenosis by its minor intensity and sharpnt•£s 
[1]. When the stcnosis is consideralile, the hypertrophy of the left ventricle is 
much greater, and tlie pulse small, hard, and slow. 

The aortic scconcl is also frequently clull au(l clangless-when 
the valves are thicken ~d and non-vibratile ; followed by a 
murmur-when insufficiency is developed. At other times the 
aortic second is accentuated, the valves are closed with a slam, 
ancl the sound has an almost metallic clang, and is audible m-er 
a wider area than usnal. Bamberger thinks this is specially the 
case when the aorta is dilated, its walls rigid and calcified, and 
the valves enlarged but little thickened. 

The alterations produced in the peripheral arteries by arterio
sclerosis are frequently perceptible on palpation, ancl may some
times even be seen. The artery is longer and wider than normal; 
this increased length of the vessel produces a tortuosity of its 
course, more evident during each cardiac systole and to some 
extent disappearing during each diastole; this mobile tortuosity 
rnnclers the temporal artery specially visible; it is also readily 
seen in the radial, the carotid, and other arteries. The Yessel 
seems hard to the feel, even during the diastole, as its resistance 
is so mL1ch greater than that of the surrounding tissues; the 
thickening of the coats is perceptible on compression, and like a 
dense cord the artery may be mO\'ed about beneath the skin. 
Sometimes the calcareous plates may be felt, or the artery seems 
irregular in its clia meter, like a string of beads (rosary} ; in the 
most extreme degree it is changed to a rigid calcareous tube. 

The pulse exhibit> many and varions alterations from the 
normal. It is frequently abnormally delayed in the peripheral 
arteries from slowing of the pulse wave. 

This is very clistinctly observed when we examine correspond
ing ai-teries simultaneously; the reason for it is to be found 
sometimes in the diminished vibratility of the coats of the affected 
arteries, at others in stenosis of the main branch leading to them 
(as stenosis of the subclavian, when the pulse is delayed in the 
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rnclial); when the latter cause exists, the pulses are not only 
asynchronous, but of different strengths. 

The pulse is also felt to be feeble when the artery has 
thickened walls (whate,·er be the state of its lumen); and when 
these are calcified, the pulse may become quite imperceptible, 
though the circulation through the artery may still continue. 

Should the clilatation, howcYer, be in excess of the thickening 
of the walls, the pulse in the artery affected is abnormally large 
and full. 

From the nature of the concomitant cardiac affection (hyper
trophy, myocanlitis, et<' .), the pulse may be strong and jerking, 
or it may be small and incgLllar. 

Besides these more readily cletected abnormalities, the pulse 
in artcrio-sclerosis also ~xhibits changes in the form of its wave, 
which according to their dPgree may either be detectable by 
careful palpation, or may be only recognizable by means of the 
sphygrnograph ; these changes are partly due to alterations in 
the arterial coats themselves and partly to secondary affection 
of the heart. 

From the diminished expansibility and elasticity of its scle
rotic walls, the at·terial tube is neither so rapidly nor so fully 
distended as formerly, aml it also returns more slowly to its 
former vol ume; the pul•e wave therefore has a lower line of per
pendicular ascension, a flatter (often rounded) apex, and (after a 
short perpendicular ascension line further on) a more gradual 
cleclension than usual. The reflux wave, but still more the waves 
of elasticity in the line of descent, are much diminished, or 
entirely wanting. The (so-called auacrotic) vibrations in the line 
of ascent are, on the other band, abnormally well developed. On 
the whole the pulse cur-ce much resembles that produced during 
great distention of the artery with contraction of its muscular 
coat. 

Of all the various qualities ascribed to the pulse since the 
olclen time , the pulsus tardus is that which co1Tesponds most 
with the pulse of arterio-sclerosis. 1 

1 Jfr1rey points out the reeembla.nce between the curve of the pulse of the senile radfal 
;ind that of pressure in the left ventricle (within the heart of a healthy horse), in their 
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Coexistent hypertrophy of the left Ycnt1'icle modifies the 
pulse, so that the warn is ampler and the line or ascent more 
perpendicular and the anacrotic Yibrations all the more read ily 
produced. 

The chief of these alterations in the form of the pnlse wave 
are also readily percei,·ed by the finger, as a pubns larclns, or 
1mlsus tarcl us et cl urns. 

According to the degree of the arterial disease, these alterations in the pulse 
curve arc more or less developed, and exhihit every possible stage o( transition to 
the normal in those cases in which this change is only commencing. In general, as 
age advances, the pulse approximates to this form, C\'Cn where no othc1· i:;ymptoms 
of chronic cndartcriti<> arc present; and though it may not be true in every case, yet 
in most it is 1ight enough to conclude that the loss of cxpansibility and elasticity of 
the arterial walls, !>hown by this form of pulse, is dependent on chron ic ('ndarteritis. 
Moreover, this type of pulse also exhibits many va1·iations due to physiological and 
pathological (such as febrile) changes in the vascular tonicity aud replction
cxactlJ as the normal pulse does, but in a le~s marked <lrgree. 

It is c\·icknt that til e characteristic pheuom('na of the arterio-sdcrotic pulse may 
nry in the diffcr('nt arteries of the body, according to the amount of alteration in 
the artery in question, and also that the condition of other portions of the vascular 
system, particularly the centripetal and peripheral p ortions, may hrn-c an important 
inflw•nce on the form of the curn. Dilatation of the centripetal part of the nrtcrial 
nrca may efface the details of individual curves j-stcnosis has a. similar result, at 
the same time the effect of medium repletion is trining; rigidit.y or stenosis of the 
peripheml arteries hinUcrs the outflow, mises the pressure in the part examined, and 
thus produces di spl:tcement of the katacrotic vibrntions towar<ls the summit of the 
wave, etc. The number of the possible combinations is incl'cased, in that, on the 
side of the heart, Lesides hypertrophy and dilatation, other alterations of the mu~eu· 
Jar actio11 (produced hy degeneration or disturbances of innC'rvation) mny influence 
the form of the curve in a most important manner. A more accurate study of these 
conditions in artificial arterial schemata, and more extended sphygmographic in
vestigations of different arteril'S in the same individual, will probably by and by 
enabie us more accurately to define arterio.i::;clerosi", in rel:ltion to its degree and 
po~ition in the arterial system; at prC'Scnt sphygmographic investigation is only 
preferable to simple palpation in reference to the diagnosis of trifling alterations of 
the elasticity of arterial walls. 

The signs of sclerosis of the ascending aorta have been 

systolic portions. It is very doubtful, however, whether thiM resemblance is not acci
dentn.1 and actually (as Marey supposes) depends upon the fact that the cardiac cune 
is exactly reproduced in the periphery by the rigid arterial tube. 
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already narraterl. If the trm1s,·erse portion of the arch is also 
afft•cted, this can often be detected by pressing the finger behind 
the sternal notch-if the arch be dilated or pushed upwards by 
elongation of its ascending portion. 

Apart from aneurism, diseases of the descending thoracic 
aorta cannot be diagnosed; on the other hand, dilatation ancl 
alterations of the walls of the abdominal aorta, ancl of the iliac 
art<•ries, can in many cases be detected through the abdominal 
walls. 

In the arteries of the extremities, besides the results of pal
pation, we have also those of disturbed circulation, paiticulm·ly 
in the fingers and toes. There are subjective feeling of cold, often 
an artnal diminution or temperature and of the normal turgor, 
feeling of formication and of numbness. Trifling injuries, such 
as a moderate exposure to cold, may in these circumstances lead 
to inflammation and subsequent death of the part. In other 
cnses, apparently without any ca.use, gangrene ancl mummifying 
of a part may occur, and, as the result of that, an inflammatory 
line of demarcation may form. 

:Most frequently single toes or even a part of the foot may be 
thus a!Iected, either because the blood has ceased to pass through 
the rigitl narrow vessels, or because a. local thrombus or an em
bolus 11as cut off tho bloocl supply. 

These senile or spontaneous gangrenes arc frequently sym
metrical, hecanse the arterial disease is often bilateral. En
feeblement of the ciJ"Culation from cardiac debility, intcrcurrent 
frbrile attacks, or digestive disturbances, may act as exciting 
causes. 

In other case$ we find a disposition to roclema in the lower 
extremities, most likely because the rigid a1teries can no longer 
maintain a uniform circulation in the capillaries, and the nutri
tion and elasticity of the tissues sull'cr. 

1-arieose dilatation of the veins is frequently associated with 
this condition. 

It is much more difficult to diagnose the diseases of the 
arteries of internal organs. It is only when functional disturb
ances occur, associated with other symptoms of an arterio· 
sclerosis, that the diagnosis has any foundation to rest on. 
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Thns, as we know, the greater number of cerebral hemor-
1·hages clepend upon di sease of the cerebral arteries, and also most 
cases of cerebral softening, especially in adva nced age, are due 
to stenosis or obstruction of the arteries supplying the part 
affected. Since the cerebral arteries are those most frequently 
early aITectecl, an attack of apoplPxy or of paralysis is frequen tly 
the earliest evidence of an existing arterio-sclerosis. At other 
times the whole brain suffers from the gradually-increasing dis
turbance of the circulation and atrophies ; the vacuum thus 
formed in the cranial cavity is fill ed by serous effu sion into the 
ventricles ancl between the meninges ; ancl in such cases the 
earliest symptoms are a gradual failure of intelligence and 
memory, while headache and dizziness may also occur. 

Further, many cases of epilepsy, of dementia paralytica, ancl 
of multiple cerebral sclerosis, depend upon endarteri tis of the 
cerebral arteries (Hertzka). 

The other organs are much less sensitive than the central 
parts of the nen•ous system to abnormal changes in their blood 
suppl y, the most sensitive being the heart, which is frequently 
affected with disturbances of its innervation when the coronary 
arteries are atherosed. This is sometimes evincecl by attacks of 
palpitation, at others by irregularity and inequality of the iudi· 
viclual contractions, ancl at still others by a general feebleness of 
the heart's action. 

In many cases abnormal sensations accompany the preceding 
phenomena, or may form the prominent symptoms in the case, 
such as a feeling of oppression and pain in the region of the 
heart and all the complex symptoms which make up angina 
pectol'is. 

The anatomical alterations in the intracardiac nervous 
apparatus, which lie at the bottom of these abnormalities, are 
not known ; on the other hand, the degeneration and atrophy of 
the cardiac muscle already described are sometimes seen to 
result from disease of the coronary arteries. 

Occasionally the (perforating) gastric ulcer seems to be the 
result of disease of the gastric arteries, inasmuch as the altera
tion of the circulation associated with it, which possibly enough 
is sometimes a local thrombosis of the arterioles of the gastric 
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mucous membrane, cleprives this membrane or its power or re
sh;tance, and so paves the way for auto-digestion of the part. 

In the other organs sclerosis of the nutrient arteries gives 
rise to alterations, which are to some extent of even greater im
portance; but the symptoms or them are bnt faintly expressed. 
Throughout them all we have the characters of depressed func
tional energy and atrophy of the organ. These disturbances are 
produced partly by nan·owiug or the arteries and diminution of 
the blood supply, and partly by the already frequently referred 
to alterations in the blood-wave, depending upon alterations in 
the elasticity of the arterial walls, and which seem to influence 
the diffusion between the blood and the organic juices. 

Serons transudation, fatty degeneration, or simple atrophy, 
are the results of these disturbances in the circulation, which 
may also lead to a remora o( the blood in the abclucent veins, and 
to consequent dilatation. 

Thus we frequently find the liver flabby and atrophic (the 
so-called reel atrophy, Rokitansky, or brown atrophy, \Vilkes 
-when accompaniecl by venot1s hyperromia), the spleen being 
small, with a corrugated urface and thickened capsule. The 
kidneys are frequently atrophic, and may exhibit parenchyma
tous alterations; only the latter changes produce a1bnminnl'ia. 

Moreover, it must be exp1·essly stated that the intensity of the 
organic diseases narrat0c1 is by no means always proportionate 
to the amotrnt of lesion in the nutrient arteries. 

Many or those phenomena, whose totality constitutes the 
typical enilc marasmus, may be referred to a more or less ex
tetJ>h·e srlerosis of the arteries, or at least they are developed 
simultaneously with it, and may therefore be regarded as indi
cations of its presence; amongst them we may reckon wrinkling 
uncl dryness of the skin, wasting of the muscles ancl or the fat, 
the arcns senilis or the cornea, ossification of the costal carti· 
!ages with the resulting rigidity of the thorax, senile kyphosis, 
senile emphrsema or the lungs, and, lastly, various changes in 
the joints, especially the arthritis sicca, which so often occurs in 
the hip-joints or old people. 

The course or arterio-sclerosis is chronic, but varies in rapidity 
it1 difrcrent cases. ·whilst in many the disease adrances· so 

VOL. Vl.-25 
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slowly, that life may, notwithstanding, be prolonged for twenty 

or thirty years, in others the phenomena of general marasmus or 

local di sease set in within a few years. The amount of danger 

threatened in such cases to the integrity of organic function, or 

indeed to the organism itself, has already been referred to when 

speaking of the symptoms. At present, we have only to consider 

a few of the sequential phenomena which may arise from arterio

sclerosis, particularly anenrisms, in the limited sense of the 

word, which so often l ead to death by rupture, and thromboses, 

the formation of which is favored by the alterations in thelining 

membrane of the vessels and the remora of the blood stream, 

and which may give rise to embolism in the peripheral arteries. 

\Vhen this disease is developed in advanced life, it usually 

progresses more slowly, and is less dangerous than when it 

occurs in younger individtllllS. The greater activity of the circu

lation in the latter seems to hasten the process, and of course 

involves a greater likelihood of danger from the formation of 

auenrism and of rupture. 
Death in this or some similar manner is the direct result of 

the arterial di sease, or it may occur independently from some 

intercurrent di sease, such as pneumonia, bronchitis, or the like. 

There is no possible cure of this disease. 

Any treatment must be directed to preventing the develop· 

ment of the disease, and to delaying its progress. E1·erything 

hurtfol and likely to favor the development of the disease must 

be avoicled, and that all the more, so soon as symptoms of its com· 

mencement have been already shown. The customary use of 

alcoholic fluids is specially to be avoided, as well as every YiO· 

lent excitement of the vascular system, since this favors the 

increase of the disease, and may cause rupture of the affected 

vessel. 
Otherwise, a symptomatic treatment is the only one indi· 

cated. 

Hypertrophy of the Arterial Coats. 

Tiypertrophy of the arterial coats occurs as a uniform inrr<':tse 

in size of all the three coats, u sually combined with dilatation of 
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the ,·essel, ancl it occurs specially in hypertrophying organs ancl 
morbicl new formations. Thus in enlargement of the thyroicl 
glancl we fincl the thyroid arteries more dilated and with thicker 
walls than usual; often they are also longer, ancl hence tortuous ; 
carcinomatous growths are o[ten proviclecl with large nutrient 
arteries, arteries which, under normal conditions, are of trifling 
climensions ancl nameless. The clevelopment of the arteries in 
the prrgnant uterus comes also under this category. 

Thickening of the walls ancl corresponcling clilatation are also 
founcl in arteries which are dernloped in the forn1ation of a col
lateral circulation in compensation of the stenosis or obstruction 
of another vessel; this is well marked in surgical ligature o[ the 
trunk of the femoral or brachia! artery, as well as in the com
pensatory dilatation of the mammary ancl intercostal arteries in 
stcnosis o[ the aorta at the ductus Botalli (cluctus arteriosus). 

A similar condition occurs in the trnnk of an artery aborn a 
contracted portion, as well as in an entirn arterial area above or 
anterior to some obstmcted capillary area, for instance in the 
pulmonary artery. 

Finally, uncler this heacl we must reckon that form of arterial 
clismse known as a (surgical) cirsoid aneurism. 

All these alterations in the arteries correspond to what we 
call in the heart "hypertrophy with dilatation." It has not yet 
hccn clPterminccl whether there is any such thing in the arteries 
a' "simple hypertrophy" (without alteration of the lumen), 
or "concentric hypertrophy" (with narrowing of the arterial 
lumen); and, incleed, as is well known, it is not easy to determine 
eren in the heart, in any special case, whether the one or the other 
form of hypertrophy is present. In the arteries this is specinlly 
difficult, on account of their trifling calibre, chiefly, howe,·er, 
because there exist no accurate measurements as to the physio
logical variations in the thickness of the arterial coats, in the 
arterial lumen itseU, or in the relations of the one to the other. 
When once these have been definitely ascertained for e''ery part 
of the arterial system, then we shall be in a position to decide 
approximately as to the existence of hypertrophy or dilatation 
in any artery; but even then the state of the arterial contmction 
at the moment of cleath, and at the commencement of cadaveric 
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rigidity, mnst have an influence which it will be difficult lo cal
culate; possibly weighing the nrtery may help to a decision in 
such cases. 

Ilcnle (A.nat. m S. 72) gives lhc mcMurcmcnts ascertained in various arteries of 
five bodies; these differ very much from ouc another, but may scn·c as a provisional 
basis. 1 

The hypertrophy o( the individual arterial coats has been already treated of 
under the respective heads i pure hypertrophy of the middle cont seems to be the 

1 As Renie's'' Anatomy 11 is accessible only to a few English and American physicians, 
the mcnsurements hero referred to are gh•en below.-1'r. 

" In the following table I have added some data of my own to those which have tbns 
Iar been Cumisbcd on the thickness of arterial walls. The arrangement is according to 
the calibre of the vessels. The Roman figures indicate hundredths of n millimetrej 
those in brackets refer to the thickness of the circular fibre coat. Thtl inner coat 
should not be taken into consideration, because its diameter has only a narrow range of 
variation, and C\'en in the largest vessels, in the uormo.1 condition, scarcely amounts to 
0.03 mm. The ouly exception to this rule is in t110 coronary arteries. Their inner coat, 
like the external, is composed of connective tissue ancl layers of longitudinal elastic 
fibres, which gradually diminish in size the nearer they are to the inner surface of the 
vessel; it has a thickness of from 0.1 to 0.3 mm., while that of the circular fibre coat 
a"ernges0.2mm. 

"In this table we notice at first the lack of agreement nmong observers in their state
ments about the same vessel. Thi.~ is partly explained by the difference in the vessel! 
in , individual cases, and partly by the difference in the methods of preparing them. 
The measurements were all made from softened sections of dried vessels ; and here the 
thoroughness of the softening, on the one hand, or of the hardening, on the other, are 
of importance. Of the external coat it is to be said, that it is sharply defined where it 
joins the circular fibre coat or rather the elastic i but that its outer boundary is uncer
tain, because its ti!lSuc gradually blends with that of t.he surrounding connective tis
sue. Reliable results , therefore, can only be expected from a comparison of the elarlic 
fibre coats j but even in this case it is hard to avoid error. Thus, for exnmple, tC> 
introduce a single in.itance only, the thickness of the circular fibre coat can increase 
to almost double size, nnd mries with the contraction of the artery, which nfter death 
only slowly disappears, and then returns with the rigor mortis. It is hnrdly neces
sary to remind the reader of the precautions that should be taken in such me3.Sllre· 
ments; namely, to select !or comparison only healthy individuals, and to take the 
averages only from a large number of observations. It seems to me a law will be 

deduced out o! the comparison of these measurements of different arteries in one and 
the same body. Of the figures tabulated by Donders and Jansen, most, according to 
their account, were derived from the same body; mine, given under division J. 1 were all 
from a young tmm 1 and all under division IT. were from a young woman, both of whom 
had suffered a violent death. The figures relating to the superior mesenteric agree with 
those tabulated by earlier observers; the thicknel'IS of the inferior me~entcric1 boweycr, 
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only one which occurs, while thickenings of the ndventitia, but especially of the 

intima1 which were formerly described ns hypertrophies, a rc now by most anatomists 

is nL varin.nce with the law referred to above.11-(From Heule'e "Anatomy," Vol IIJ., 

Part 1st, pp. 71 and 72.) 

Don!l~111 IK Irk t Gimbert.f \. My own Obt<ervation s. 

Jn1~.:!:n.• 1 oo i er . 

... 67 [G4] 

. . S4 [SOJ 
8inul! of the aorta . . 
ARCending arch .. 
Thoracicnorta .... 
Abdominal aorta. . · ·· : 75 [65J 95 [60] 
Innominate. . ........ 100 [60j 
Common iliac.... . . . 72 [40J ' 60 (33] 
Subclavian.... . . ... . . . . . . 58 (38\ 60 [51] 
Superior mesenteric. . . 1 50 llOJ 47 (18] 
Creliacnxis. . . . .. . . . . . . ·15;3 [12] 43 f15 J 
Common carotid, origin... . . 70 [4flj 49 PJ7J 

•· middle... .. 5 1 [39] 
Ext.ernal iliac............... 40 [26j 
Fcmornlnndcrthccruralarch. 02 [34j 58 [26J 

" middle! 48 !21J I 56 [22] 
Axillary. . ... li.'.i 1a5] 
lntcrunliliac.... . . .. 54 [27J 
Proluudn. . . 45 !221 
Poplitenl .. . . ... . .. 43 [221 72 (35J 
Brachio.1 1 middle....... . .. 143 [16] 

" ntclbow... .. 47 (22j 
lnternnl carotid..... . . 44 f3 1} 31 [13] 

~;~~:.l carotid. . .. :: 55 [33j l 29 [ltJ 

Reno!... . .. .. 3S [13J 

Post. tibiru :: 41 [!SJ 
Ht'pntic.. I 

Ulnar..... . . .. 65 f35} 
Vertebral. . . M 120} 
BMilnr.... . ..... .: 25 [14)1 
Internnlmn.xillary 
Leftcoronnry .. . .. 

Rn~i,ol, ';!'!~!·:::. : : : : : : : : G4 [3-IJ ~~ [\~J I 
Extcmn.lmnxillnry .. .... , 
Infcriormescnteric . . . . 
Lingual ........... . 
Ruperior thyroid .. 
Anterior tibinl. ... . .. . 
:Mitldlesacral ... . .. . 
Tcmpoml. .... . 
Onlriau ..... . 
Do~nlispcdie 
fa:ternalplnntar ... 
Palmnr arch . . 
Rat!inlisinclicis ............. . 

~:~~~~ ~~ 0~~1d~~ -~~~~:: : .. 

35 [!SJ 

24 [11 J 
15 fG] 
7 f3] 

[77] 
[45] 
[61] 

100 [55] 
[33] 

1

50 (25] [20] 
[16] 
[44] 5G[3G] 

[33] 52 [27, in places 

1221 i 
471 

1a 12aJ I 

[33J 

G7 [22] 1 
[20] 

[38] 

[40. in places 60} 
[22] 

44 [~2] 
[45] 

47 [JG] [35] 
CiG [3GJ 

[11J 
[33] 

32 [IG] 
35 {20] 

(33] 39 [22] 
35 [23J 

[!SJ 
34 [! SJ 42 [22] 

[lGJ 

[17J 

[11] 
11 [G] 

[5] 
[SJ 

[35 b.44] 

45[30] 

[SJ 

• !'>l'lkrlnnJ111;h Lancet. 2. t Microskop. Anntomlc. 11. 

~ Journ. lie l'Ao11tomlc. l&W. p. 5'.6 ct ..cq. 
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regarded as the result of inflammatory processes, and have nccordiogly been treated 
of under that hen.cling. 

No symptoms referable to hypertrophy of the arterial walls 
are known. In those arteries which can be submitted to a 
sphygmographic investigation, we ought to have a diminution in 
the line of ascent and a disappearance of the secondary wave. 

Atrophy of the Arterial Coats. 

Atrophy of the arterial coats with a corresponding reduc
tion in the calibre of the vessel is found in the arteries of 
atrophying organs and in the stumps of amputated limbs. It is 
also observed generally extended over the arterial system in cases 
of general marasmus and atrophy, further in clepression of the 
circulation from stenosis of the aorta or atrophy of the heart, 
and, finally, in cases of congenital hypoplasia of the arterial 
system, which shall be ]Jresently alluded to. 

How far it is possible for atrophy of the arterial coats to occur, 
independently of changes in the arterial calibre, is but little 
known; careful measurements are as requisite to determine this 
as they are in regard to arterial hypertrophy. 

Vide also the chapter on hypoplasia of the arteries. 

Degenerations. Neoplasmata of the Arterial Walls. 

The degenerations of the arterial coats have been already 
partially noticed in connection with the diseases of the individ· 
ual coats themselves. 

Fatty degeneration occurs most frequently, partly in connec
tion with endarteritis, partly as one of its results. It is most 
frequently found in elderly individuals as a fatty infiltration of 
the endothelium, of the cells of the connective tissue, and of the 
muscles, and also as a granular fatty deposit in the interstitial 
tissue of these structures. In this way the epithelial cells may 
be destroyed and the intima laid bare. Fatty degeneration is 
most common in the aorta. 

The adventitia only undergoes fatty degeneration in the 
smallest arteries. Fatty degeneration of the intima, as well as 
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of the connective-tissue cells, and of the eudothelium, is further 
of no uncommon occurrence in young persons, particularly when 
anremic. 

Ponfick' has observed fatty degeneration of the endothelium 
alone, in erysipelas, and in other infective diseases, especially in 
relapsing fever, and this may even be recognized by an examina
tion of the blood in these diseases during life. 

Calcification is a frequent senile alteration of the muscular 
fibres oE the media (vicle antea) ; in the intima it occurs as the 
result of chronic inflammation. 

JGittncr' has described nn extensive metastatic calcification of the iutima. The 
case was one of rarefying ostitis, so-called scrofulous caries of all the dorsal and 
lumbar vcrtchn:c, of a man aged nineteen; the liver and spleen were nmyloid i there 
was purulent nephritis and meningitis. All the arteries were calcified, and more so 
the further they were from the heart, and the smaller the artery iu relation to the 
trunk from which it sprnng. The heart, thorncic aorta, innominatn, subclavians, 
common and internal carotids, and the cerebral and meningeal arteries alone were 
unaffected. The veins were also exempt. In the liver and spleen all the small 
arteries were inerustcd. The arterial tubes were annularly rigid, but everywhere 
normally translucent; the ndvcntitia and media were exempt. Only in nnd upon 
the intima there wern transverse calcareous plates, which in the larger arteries were 
to be felt ns transve;rsc band!:I, nnd in the smaller ones were seen microscopicnlly to be 
finely granular and strongly refractive i h)'drochloric acid cleared up the prepara
tion with the development o.f gas, so that the intima was clistinctly seen, only some
what thickened. There was no pathological deposit in any other organ or tissue. 
Between the plates the epithelium was uninjured. 

The calcitkation of the perceptible arteries had taken place in the course of the 
last few weck.q of the patient's life, under the very eyes of the physician, so that at 
last the pulse could only be felt in the femoral artery. 

During lire the nmyloicl degeneration of the liver and spleen was all that could 
be diufrnoscd ";t11 certainty. 

K. attributes the calcareous metastasis to a deficiency of carbonic acid in the 
blood. 

Amyloid degeneration, which is more frequently found in the 
small arteries, such as those of the renal glomemli (i\Ialpighian 
bodies), and of many other organs, than in any other part of the 

1 Deutsche Klinik. 1807. Virch. Arch. Bd. 60. 1873. Central bl. f. d. med. Wiss. 1874. 
s. 3~!. 

'Yirch. Arch. 1612. Bd. 55. S. 521. 
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frame, ancl seems chiefly to affect the muscular coat \Yirrhow, 

Kyher), is not unfrequently observed in the large arteries, partic
ularly in the aorta and pulmonary artel'y (never on the far side 

of the axillary and common carotid, and never in tli e femoml ). 

In these cases groups of muscular fibres, particulal'ly from the 

middle of the intima, as well as the nutrient arterioles of the 

ailrentitia, are fonnd degenerated. 
This degeneration occms in chronic cachexiro, suppurations, 

syphil is, and malarial poisoning, with concomitant affections of 

other organs. 
New formation of connective tissue occurs in the ad,,entitia as 

the result of chl'onic inflammation, chiefly propagated from the 

intima ; and in the intima itself, as cicatricial tissue, at the seat 

of former ulcerations, and in the formation of these it seems 

probable that the elements of the thrombus take a share. 

Carcinoma occms both primal'ily and secondarily in the arte

rial coats. A carcinomatous growth only raJ'ely implicates an 

artery in its neighborhood, and usually only the adventitia. In 

vel'y rare cases all the coats of an aJ'tel'y may become perforated 

and infiltrated by carcinoma, and then the vessel either becomes 

closed by the formation of a clot, or hemonhage occurs. 

Broca 1 describes a case of cancer nt the commencement of the aorta; it grew 

from the arterial coats themselves, and led to perforulion of the pcri c.'l rdium. 

lu a case observed by Wernher ' of mcdullary cancer of the t ibia, there were 

found, in the chief nnd in many of the smaller branches of the pulmonary artery, 

beaded strings of cancerous matter, which were connected with the inner cont of 

the artery by means of fine (vascular?) threads, and narrnwed or obstructed the 

lumen of the affected vessel Most probably they originated in wandering embolic 

cancerous particles which had become developed at the part implicated. 

Brodowski' has recently described a case of primary sarcoma of the thoracic 

aorta, which as yet remains quite unique. This commenced in the adventitia and 

passed into the media, and had g iven rise-without any evidence of continuity-to 

confluent secondary neoplasmatic masses in the intima, which, when cut into, were 

found to be gelatinous and about 1 cm. thick, and which narrowed the aortic 

1 Bull. de la. Soc. Ana.t. 1850. 

'Zeitscbrft. f. rat. Med. V. S. 109. 1854. 

3 Pnmietnik towarz lek. Warz. IV. 388. Jahresber. v. Vir.::how·Ilirsch. 1873. II. S. 
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lumen. The lower part of the thoracic aorta wns cbangc<l by this neoplasm into 
a flattened oblong tumor about 11 cm. in length. 

~1icroscopically the tumor was found to contain very large spindle-cells and a 
small amount of fibrous matrix. Secondary masses, probably produced by emboli 
from tht! aorta, were found in large numbers and of various sizes in all the abdomi
nal organs, in the peritoneum, and in the ilium. The patient, a man aged fifty-two, 
was seized on ly six weeks Lefore his death with gastric disturbances, accompanied 
by a fccliug of burning in the scrobiculus cordis and pain in the region of the ll!ft 
kidney, which by and by extended ovc1· the whole abdomen. Grndual dimiuution 
of strength, and quickening of the pulse, but no fever. Denth from exhaustion. 
1'hree years before his death he had received a blow from the pole of a carriage in 
tbcleftside. 

Parasites in man have as yet been only observed within the 
vascular lumen, such as young trichiuro, filaria sanguinis (in 
cases of chylous Ul'ine), distoma hrematobium. Of the larger 
parasites, echinococcus cysts are sometimes founcl in tile larger 
arteries, even in the trunk and branches of the pulmonary artery 
and in the aorta, into whlch they have escaped from the li1·er or 
cardiac muscle. These, like other emboli in such vessels, pro
duce considemble obstrnction of the circulation, and even death. 
Such a case has been described by UcCallAnderson;' in it cysts 
were fotrnd in the aorta, iliac, and left internal carotid arteries. 

In the arterial coats parasites have as yet only been found in 
animals; thus Lewis found, in an Indian clog, pea-sized tumors 
along the aorta, and somewhat smaller nodules situated within 
its coats, prnjecting internally, and some of them ulcerated ; 
within these tumors filarire lay coiled up. 

In the abdominal arteries of horses (and especially of asses
Tr. ), particularly in the anterior ruesenteric artery and its 
branches, the sexually immature young of the palisade worm, 
sclerostomum armatum (strongylus armatus minor), is found in 
great numbers and very frequently (in about ninety per cent. of 
all horses-[but not so commonly in Britain.-Tr.] ). They 
seem to girn rise to aneurisms by injuring the arterial coats, ancl 
are found within the anelll'ismal cavity. They are genera lly 
found in considerable numbers within the aneurism, inclosed in 
a bloocl·clot. The coats of the aneurism are strengthened by 

1 Gbsgow Med. JoUI. 1872. 
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hypertrophy of the media. The clot within the anenrismal 
cavity not unfrequently gives rise to embolism of the intestine, 
and thus occasions symptoms of colic.' 

Syphilitic Diseases of the Arteries. 

Vide also Vol. ID. of this Cyclopredia. p . 217. 
Clifford Albutt, St. George's Hosp. Rep. Nos. III. and IV. Transactions of tho 

Pnthological Soc. XXCII. p. lG. 1872.-lieubncr, Arch. d. IIeilk. XI. 1870; nnd 
Die luet ischc Erkruukung der llirnarterien. Jiionographic. Leipzig. 1874. (Biblio
graphy here given in fuU.)-Lancereaux, Trait6 hist. ct pratiquc <lela syphilis. Paris. 
1866. and New Sydenham Soc. Trans. London. 1868.-0. Steenberg, Den syphilit. 
ITjirnclidclocfs. Kjobcnhavn. 1860. Canst. Jahrcsbcr. 1861.- Virchow, Arch. 
XV. S. 243. Gcschwlilste S. 444.-E. Wagner, Archiv d . Hcilk. IV. S. 167. u. V. 
VIL 1866. S. 524. 0. Weber, Syphilit. Ncubildung. ind. Wand. cl. A. puhnonal 
Med. Ceutralzeitung. 18G2. No. 52. Schmidt's Jalirb. 123. S. 180.-S. Wilka, 
Guy's Hosp. Rep. ID. Ser. Vol. 9. lBGJ.- lVilks and .MoJX>n, Pathological 
Anatomy. London. 1875. p. 147. 

That syphilis is one of the causes of chronic endarteritis and 
thus of aneurism, has been ah·eady narrated ; English authors 
in particular have described this causal sequence, and have 
ascri Lccl to it certain variations from the ordinary form (vide 
antea). But these phenomena do not seem characteristic enough 
to constitute a distinct difference between the two. 

In one case rehtted by Virchow, extensive endarteritis seemed 
to be connectecl with syphilis. 

Arnyloid degeneration of the arteries may be the rnsult of 
syphilis. 

C. 0. ·weber, E. Wagner, and Virchow have published 
notices of syphilitic neoplasms of the arteria l coats. 

'l'he first·namcd author found in a girl, with syphilitic disease of the cranial 
bones aud the liver, an oval nodule in the right branch of the pulmonary artery, 
2-3 cm. long, anU 5 mm. thick, projecting into the lumen of the vc.._~el, and so con· 
sidcrably narrowing it that it was reduced to a mere slit. The nodule was covered 
by the uninjured intima ; it was soft and gclatiuous, ancl consisted of granulation 
tissue springing from the media. Tile latter was for some distance around 
thickened. Both lungs, especially the right one, were beset with cxtravasations of 
blood, but free from tubercle. Death resulted from hremoptysis. 

1 Bo!Ungc,., Die Kolik der P!crde uud d::i.s Wurmaneurysmn.. Miiuchen. 1870. 
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Virchow nod Wagner nlso found smooth (botli hard nnd soft) nodules in the 
pulmonary artery, which seems thus to be a favorite position for these neoplasms. 

Besides these morbid affections, others occur in the intima in 
the cow·se of constitutional syphilis, especially in the cranial 
arteries, which from their most important result-cerebral soften
ing-have been long well known. By most authors this affec
tion has been looked upon as an ordinary chronic endarteritis, 
whilst others, such as \Vilks, Lancereaux, Clliford Albutt, and 
Ileubner, regard it as anatomically different and peculiar to 
syphilis. 

The latter author bases the following description of this dis
ease upon cases which have been observed by himself and a 
comparison of those recorded by others. 

The arteries at the base of the brain have none of those 
striated lamellre containing cells which are found in the intima 
of the aorta and carotids, but the endothelium is closely applied 
to the membrana fenestrata (11-hich belongs to the intima). .At 
the commencement of the syphilitic affection of the arteries, 
between these two Jamellre we find spindle-shaped nuclei and cells, 
which spring from the cells of the endothelium, and are ranged 
in longitudinal rows corresponding to the strire of the membraua 
fene•trata. These cells, which have but little iutercellular 
matter between them, acquiTe processes by which they are con
nected together; giant cells are also occasionally formed. 

·when this neoplasm has attained a certain development, we 
find associated with it groups of small round cells-white blood· 
corpuscles which have emigrated from the vessels of the adven
titia. The endothelial growth is always limited, confined to one 
side of the arterial circumference, so that the al'terial lumen 
is excentrically displaced. On the other hand, it frequently 
extends longitudinally along the vessel primarily affected or 
into its divel'ging branches, so that Jong stretches of the Yessel 
may be narrowecl or e1·en obstructed (by thrombosis, which is a 
frequent result). This neoplasm but rarely oYersteps the i·egion 
between the endothelium and the membrana fenestrata. 

\\Then this thickening has progressed for a few months, new 
capillaries become developed in its peripheral zone, which anas-
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tomose with the vessels of the adventitia; on its internal surface, 
that next the arterial lumen, a secondary membrana Ienestrata 
is formed, whilst the cell mass of the tumor separates into two 
layers-an inner one in which the cells are disposed circularly, 
and an outer one resembling embryonal connective tissue, in 
which the irregular cells which anastomose with each other are 
widely separated by a homogeneous intercellula1· substance. 'fhis 
neoplasm, therefore, repeats within itself the normal structure of 
the arterial coats, so that Heubner is justified in terming it an 
'' al'terioma.'' 

This condition may be permanent, or in the course of years 
it may lead to the formation of a cicatricial mass of connective 
tissue. 

II. rigorously differentiates syphilitic disease of the intima 
from the ordinary form of chronic enc1arteritis, because the 
former takes only months to develop, the latter years; the 
former is an almost purely local disease, while the latter extends 
over wide districts, and usually occurs also in other arteries ; 
further, the syphilitic neoplasm is richer in cells and poorer in 
in tercel! ular matter, contains a greater number of emigrated 
round cell s, and leads to a peculiar form of organization, or to 
the formation of cicatricial tissue, and in no stage of its growth 
exhibits any tendency to fatty degeneration so constantly found 
associated with endarteritis. R eferring to recent observations 
as to the participation of the endothelium in the organization of 
a thrombus, II. defines syphilitic disease of the arteries as 
originating in irritation of the endothelial cells, subsequently 
associated with inflammation (cell immigration). He finds no 
resemblance between this and other forms of syphilitic dis
ease. 

This affection has hitherto been solely observed in the basal 
cerebral arteries, and most frequently, indeed, in the anterior 
vessels coming from the carotids; still occasional observations 
have mac1e it probable that other arteries also may become 
similarly diseased, such as those of the intestinal submucous 
tissue, of the umbilical cord, the liver, and the placenta.' 

1 Vide Jieubner, 1. c. S. lGS. 
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This form of arterial disease belongs to the tertiary period of 
syphilis, and only occurs after tho lapse of years. 

Only in isolated cases does it appear to have been developed 
within a year after the primary infection, and then in the 
neighborhoocl of and in connection with neoplasms of tho sub
arachnoid space. 

It occurs i11 both sexes, and (unlike arterial sclerosis) at any 
age. 

IL supposes the existence of a neuropathic di sposition as 
directly predisponent to this form of arterial disease. 

Dm-ing life we can diagnostica,te syphilitic disease of the ar
teries only from tho cerebral symptoms, because our knowledge 
of it is as yet confined to it as affecting the cerebral arteries, and 
these symptoms ha,-e reference only to the narrowing or obstruc
tion of certain arteries, and in their totality present a certain 
resemblance to those dne to chronic endarteritis of the cerebml 
arteries, only that in syphili s the disease is more often circum
scribed, ancl therefore loads to di stinctly local symptoms. To 
understand t11ese symptoms, it is of importance to remember th r 
differences shown by lieubner to exist between the ramifi cations 
of the arteries at the base and over the cortical part of tho ])rain ; 
for while in the latter part the smaller arteries anastomose 
freely before their branches pass into the brain substance, at the 
base many small nutrient vessels pass at once from tho larger 
trunks into the brain tissue. Diseases of the latter arterial area, 
which syphilis preferentially attacks, is therefore speedily fol
lowed by injury to the nutrition of the great basal ganglia, and 
therefore by hemiplegia, which, according to the extent and 
degree of the stenosis, may be complete or incomplete, tem
po111ry or persistent. According, also, to the energy of the en rd inc 
contraction, etc., the circulation varies within the affected area, 
and the pamlysis is more or less marked and associnted with 
hemiplegic contractures, clonic spasms, or pain ; should the 
obstruction be complete, necrotic softening and persistent irre
parable paralysis is the result. 

In the corti cal portion the effect of the narrowing of any 
artPry is at least partially compensatecl by the network of anas
tomoses, so that serious distlubances of the consciousness and of 
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the mind are usually only temporary, while, on the contrary, 
the stcnosis is quite sufficient to produce slight~r functional dis
turbances, such as giddiness, pain in the head, changes in the 
disposition, and diminution of the mental energy. These are 
usually the earliest prodromata. 'Vith these the paralytic phe
nomena are sometimes associated in a somewhat suclden manner, 
in the form of an apoplectic attack with loss of consciousness; at 
other times they are more gradually developed (with occasional 
temporary improvements); later on, the mental functions become 
more and more affected, though even in this disease, as well as 
in senile softening, the incompleteness ancl variation in the 
functional clisturbances are remarkable. General epileptic at
tacks but rarely coexist. 

'fhe duration of the manifest cerebral symptoms may be 
clays, weeks, or months, sometimes-under appropriate treat
ment-more than a year. A cure, though possible, is but rarely 
seen. 

For the treatment, the fundamental principles of anti-syphi
litic therapeutics are all-sufficient; Heubner recommends mer
curial inunction. Along with that, stimulants must be given, and 
the head elevated with the body in the horizontal position, so as 
to diminish the blood pressure in the cerebral vessels. 

(General) Dilatation of the Arteries. 

Beneke, Ucbcr cl. lumina d. arteriellcn Gcfasse. Sitzungsbcr. d. Gcs. z. BcfOrd. d. 
ges. Naturwiss. zu Marburg. 1868.- W. Ruckert, Ueb. d. Lumina d. art. Gcf. 
Diss. l\lnrburg. 1868.-Jo/i. Kimpen, Diss. Marburg. 1874. 

'Ve possess but few measurements of the normal width of 
the more important vessels of the body; ancl the measurements 
to hand' have only reference to physiological differences, and 
not to pathological variations; and even though the anatomist, 
from daily experience, may have an approximate idea as to the 
medium calibre of individual arteries, yet deviations from the 
mean can only be recognized as physiological or pathological by 

1 Rrrrn.~e (Hnn<lb. der menscbl. An:itomie. Tiannover. 1848. S. 638) determined the 
arterinl din.meter in recent, well-injected bodies, and gives the mean of several mens· 
urcmcnts. Ile f1·C'qucnt.ly found a difference of i of the diawctc1· between the circum· 
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the results of numerous meast1rements; and, indeed, the calibre 
o[ eYery indidtlual artery du1ing life undergoes many changes 
from the variations in the blood pressure and the stale of contrac
tion of its circular muscular fibres. 

In 1·espect o[ measurements made on the body, many impor
tant circumstances reqnire to be considered, such as lhe state of 
contraction or distention at the commencement of the rigor 
mortis, the intensity and mpidity of occurrence of this l'igor 
mortis, as well as the degree of elasticity of the artery itself-as 
in a very elastic vessel the size of its lumen before and after the 
cessation o( the blood pressure will, of course, be perfectly 
cliJkrent from what it is in a rigid tube. l\Ieasurements in the 
dead body can, therefore, as in regard to all hollow muscles, 
gire us only a very imperfect idea of the state of the artery 
during lifo; measurements of the diameter ought in such cases 
to be always combined wilh measurements of the thickness of 
the walls. Only after we have obtained a large series of such 
measurements for all the nrious arteries of the botly at \•arious 
ages, in both sexes, and in bodies of ,·arious sizes, made with 
special reference to pathological conditions, shall we be in a 
position to cletermine what alterations are to be regarded as 
pathological. 

It is most probable that we shall thus obtain results having 
a most interesting bearing upon the diseases of individual 
organs, because the calibre of the vessels influences the bloocl 
supply in a most important manner, and therefore the nutrition 
antl power or re. istance of individual organs. 

~~~~~~~~~-

fercntial measurements of the arteries cut open and the calculation of their diameters. 
The following are, according to him, the diameters of the 

Ascending norta . ... 28.0 mm. Commencement of 
Arch of the aort.a ... 22.6 11 external carotid. 5.6 mm. 
l."pperpartofnbom- Internal carotid ... 6.2 11 

innlnort:1. ........ 20.3 " Rigbtsubclavinn .. 11.3 " 
Lower part of do ... lG.8 11 Left do.... . . . 10.1 " 

lnnominata. . . . .. 13.5 " Upper part brachia! 6.8 '' 
Right common car- Lower part of do .. 5.6 11 

otid,. . ..... 9.0 11 Commencement of 
Left do.. .. ... 8.6 11 radial.... .. 3.9 " 

Creliac artery ... . 9.0 ' 1 

Superior mesen-
teric .. 10.lmm. 

Inferior do ...... 3.8 " 
Renal. ..... . 5.G-6.7 " 

Common iliac .... 7.3 '' 

Femorn.1. . ....... 9.0 " 
Poplitenlbcforeits 

division ...... 6.2 " 

Posterior tibinl 
nttbeinterno.1 
malleolus ..... . 3.4 11 



400 QUINCKE.-DISEASES OF TllE ARTERIB~. 

When alterations in the >ascnlar calibre are extenclecl over nn 
entire arterial area, this reacts upon the whole of the bloocl mass 
ancl upon the nutrition of the bocly generally. 

Influencecl by such consiclerations, Beneke ancl his pupils 
have macle a large number of measurements of the aorta ancl its 
chief branches. 

'l'he results of such measurements made upon 9G and 12j bodies, respectiYe1y, 
h:we been published by Ruckcrt and Kim pen. The arteries were elit open, laid 
flat, their internal circumference determined in millimetres, and, taken in connec 
tion with the length of the hody from which they were obtained, they were uniformly 
reduced to the measurements belonging to an individual measuring 100 centimetres 
in length. In this way it was found that the internal circumference of the 

Aorta, 1 ctm. above the edge of the nl ves, measured 
Thoracic aorta, 10-12 ctm. below the giving-off of 

the subclavian . . 
Abdominal aorta, 1-2 ctm. above its bifurcation ... 
Pulmonary artc1)", 1 ctm. above the edge of its valves 
Left subclavian artery, 1 ctm. above its origin .. 
Left carotid, 1 ctm. above its origin .. 

58.Bmm. 

40.7 " 
33.3 " 
58.0 " 
18.6 " 
14.5 " 

28.7mm. 

19.8 " 
10.6 " 
28.8 
10.0 

8.4 

The authors ml.med have not given any average measurements. The very great 
differences between the circumferential measurements are very remarkable, amount
ing, as they do, to a full half of the maximum. Slighter differences wcte found in 
twelve soldiers, who bad died of wounds or disease during the last war; in par
ticular, their maximum measurements were not so great. Sex had no apparent in
fluence, but, on the other hand, the dilatation of the vessels seemed to increase with 
age, and tlie greatest width was attained beyond the thirty-fifth yeur. 

In 53 per cent. of all the cases the pulmonary artery was wider than the aorta. 
The rnsscls were much dilated in most cases of carcinoma, remarkably narrowed 

in pulmonary phthisis and allied scrophulo·tubercular conditions. 

It has been known for a long time, not from exact measure
ment but from approximate valuation in a large number of 
cases, that the arterial cliameter increasecl with age, ancl 
that it also increased with impl"Ovecl nutrition ancl increase in 
the size of the bocly; but it is not known whether the latter 
form of increase .depencls upon simple clistention from increased 
blootl pressure, or upon an actual increase in size of the arterial 
coats. 

That hypertrophy of the left ventricle, in, so far as it leads to 
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a permanently increased blood pressure in the arteries, may also 
produce a permanent dilatation of these vessels, seems possible, 
but it has neYer been proved. 

De Renzi 1 has published a case bearing upon this subject, in which a man aged 
twcuty·thrcc, who from youth up had labored under aortic insufficicnce, had, 
besides cardiac hypertrophy, a general dilatation of all the peripheral arteries. 

Uniform dilatation of a larger or smaller number of arteries 
down to their smallest branches is very frequently observed in 
arterio-sclerosis, sometimes alone, at other times associated with 
stenoses (1!ide antea). 

Paresis and paralysis of the circular muscular fibres of the 
arteries, as well as atrophy of the muscular and elastic elements 
of their coats, which so frequently accompany arterio-sclerosis, 
also lead to dilatation in the affected arterial area, and that all the 
more readily the less the blood pressure has deviated from the 
normal. 

Dilatation of individual arteries is, moreover, found gener
ally combined with hypertrophy of their coats (vide this sub
ject), in the arteries of neoplasms and hypertrophying organs, as 
well as in those vessels which go to form a collateral circula
tion, and, finally, in its most exquisite form in the arteries con
stituting a so-callecl (smgical) cirsoid aneurism. Dilatations are 
also often obsei·vcd in those vessels which lie immediately in 
front of a stenosed artery, or whose arterioles and capillal"ies are 
destroyed or in any way obstructed, as, for example, in cases of 
partial induration of the lungs. 

The (surgical) cirsoid ' aneurism (an. racemosum, vari..'t artcrialis) belongs 
prnctically to the domain of surgery, since it occurs most frequently in the course of 
such superficial arteries as the temporal, occipital, supraorbital, and radial; this 
form of dilatation only really affects the carotids, or the iliac arteries. In this 
condition the arteries nrc elongated ns well as dilated, down to their ultimate 
arterioles; they pursue, therefore, a tortuous course, their wall~ arc thinned, whether 
ll'I the result of chronic inflammation, or of impulse or pressure, which often exist 

1 Virehow-Ilirscb, Jabresb. 1873, I S. 215. 
'In contra-distinction to a s imply dilated artery with bulgings, which in the norta 

spceinlJy Rokitausky bas described as a (medical) cirsoid nneurism. Ilaudbucb. 1844. 
Bd.. II. S.5:-i5.-1'r. 

VOL. Vl.-2G 
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as occasional causes; the arterial walls arc paralyzed and arc only passi\·cJy dilated. 
From the pressure of the dilated arteries the neighboring parts, skin and bone, are 
atrophied i and by the same means abnormal communications may be formed with 
veins or with other dilated arteries. 

Ju rare cases the veins as welt as the :lrterics of the vascular area affected are 
dilated i it is questionable whether this dilatation is always only the result of an 
abnormal communication with the arteries. 

Symptoms. 

The uniform dilatation of (tn artery is recognizec1 during life 
by its being felt as a thicker cord with [l, more distinct and 
forcible pulsation th(tn usual. Thus, in cirsoid aneurisms, small, 
nameless arterioles may attain the size of a crow quill, pulsate 
visibly, and give rise to a whizzing mmmnr. 

In clilMation of the ascending aorta, the normal lung sound 
to the right of the manubrium sterni may be duller (of higher 
pitch and shorter duration) than on the left side; a slight pul
sation may even be felt in the same situation when the dilatation 
is somewlmt greater. In such a case the aortic second sound 
is often very louc1 (tnd [l,Ccentuated. If the ascending aorta is 
elongated as well as dilated, or if the transverse portion of the 
(trch is coexistently dilatec1, then the latter m(ty be felt in the 
supra-sternal notch (while norm[tlJy its highest point does not 
extend above the plane of the midc1Je of the first costal cartilage), 
and the st1bclaviau arteries are pushed upw(trds into the supra
clavicular fossa, and (tre thus more readily felt. 

The uniform diJ[ttation of the descending aorta can only be 
recognized in its abdominal portion, where it is capable of being 
palpated; the abdominal pulsation already referred to as so often 
distinctly to be felt ancl even seen in women, besides other favor
ing circumstances, frequently originates in a (permanent or tem· 
porary) dilatation of the abdominal aorta (of a paralytic charac
ter). 

·we have but little pathologic(t] knowledge of the results and 
symptoms of extensive dilatations of the arteries of the body. 
It is not improbable that any considerable degree of this may 
lead to the accumulation of [l, relatively excessive amount of the 
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blood in these clilated arteries, and hence to a diminished reple
tion of all the capillaries and to general nutritional disturbances ; 
but iu such cases there is almost always present arterio-scle
rosis, alteration of the elasticity of the arterial coats, from which 
a much more important interference with the circulation may 
originate, which may give rise to general nutritional disturb-

Krauspe 1 has described a case of extensive arterial dilatation accompanied with 
the formation of many aneurismal bulgings. The patient was a shoemaker, aged 
sixty.four, nfllicted with emphysema and bronchial catarrh. The most dilated (and 
tortuous) vessels were the carotids and several of their branches (the thyroids, 
linguals, and maxillaries); both of the external jugular veins, as well as the right 
internal one were dilated. The abdominal aorta was to1tuous. There were spindle
shapecl aueurisms on the axillary and femoral arteries. The left ventricle was hyper
trophied. Probably there was nrtcrio-sclerosis. 

Dilatation of the 1mlmonary artery from primary disease 
of its walls is of rare occurrence; but, on the other hand, dilata
tion of the trnnk of this artery, as well as of all its branches, is 
of very frequent occurrence in the course of every kind of 
obstruction to the lesser or pulmonary circt1lation, such as occurs 
in rnitral insufficience, in collapse and emphysema of the Jung, 
etc., as well as in insufficience of the pulmonary valves. Usually, 
hypertrophy of the right ventricle and accentuation of the pul
monary second are combined with this di latation. \Vhen the 
dilatation is considerable, relative to the diameter of its conus 
nrteriosus, a systolic mnrrnur may be produced.' 

The edge of the lung may also be forced aside by the dilated 
pnlmonary artery, and then we may have a double impulse, " 
simple systolic pulsation, or a systolic whirr 1ierceptible in the 
left second intercostal space. 

Still, for the proper estimation of the diagnostic value of this 
sign, it is important to remember that it may occur without any 
dilatation of the pulmonary artery and without any hypertrophy 
of the left ventricle, when, from inflammatory contraction or 

1 Berlin. Klin. Wocbenschr. 1873 . No. 11. 
' Yide Quincks1 Berlin. klin. Wochenschrift. 1870. No. 21. 



404 QUINCKE.-DISEASES OF TllE ARTERIES. 

shallow respiration, the edge of the left lung does not cover the 
heart to its normal extent, as not unirequently happens in 
phthisical patients, in women, in young people of feeble muscu
larity, in anromic individuals, in pregnant and puerperal women, 
convalescents, and those affected with acute rheumatism. 

In such individuals the pulmonary second frequently seems 
abnormally loud when contrasted with the aortic second, without 
this being any indication of hypertrophy of the right ventricle. 
The determination of the position of the lung certifies the diag
nosis in such cases. 

On the other hand, the signs of an actual dilatation of the 
pulmonary artery may be marked when the heart and blood
vessels are covered to a greater extent than usual and also 
pushed back from the thoracic walls by an emphysematously 
dilated lung. 

Treatment. 

The treatment of a uniform dilatation of the arteries, when it 
is extended over a large area, and is the result of arterio-sclerosis, 
can only be directed against that. In relaxed conditions of the 
arterial muscle, cold, electricity, and the other remedies for
merly mentioned, may be employed. 

[The use of iodine externally and of iodide of potassium internally has been appa· 
rently useful in many cases of dilatation, especially of the aorta, subclavians, and caro
tid!!, possibly in that of other arleries also. Vide Balfour, Clinical Lectures on Disea.sea 
of the lleart and Aorta. London. 1876. Pages 223 and 407, etc.-Tr.] 

In severe forms of cirsoid aneurism, surgical interference may 
become necessary. In most cases of dilatation no treatment is 
possible ; in collateral dilatation any interference is likely to be 
dangerous. 

Of much more frequent occurrence and of more importance 
than the arterial dilatations just referred to, are those localized 
and partial dilatations of the arteries to which the term aneurism 
-in the limited sense of the word-is applied. 
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London. 1868.-0haboud, Lyon. mMical. No. 26. 1873.-Jacoby, Berlinerklin. 
Wochenschr. 1870. No. 13.-Hayden, Dub. Quart. Jour. 1826. p. 434. 

Anatomy. 

Those dilatations which are termed aneurisms affect at one 
time the whole of the artery for a certain distance, and at others 
only a portion of its circumference, and they may be cylindrical, 
spindle-shaped, or saccnlated. Sometimes they are sharply de
fined (possibly by a margin projecting internally) , as is the case 
with many saccnlated anenrisms ; at other times they pass grad
ually into the normal lnmen of the vessel, as the spindle-shaped 
and cylindrical anenrisms usually do, and in this way they form 
transitions to simple uniform dilatations. 

Saccnlar anenrisms exhibit a great variety of forms, from the 
simply globular to snch as are composed of several intercommu
nicating cavities; sometimes the sac includes some extent of the 
vascular lnmen, at others it is attached like an ampnlla to the 
artery by a narrow neck. Not unfreqnently the saccnlar form is 
combined with the cylindrical in the shape of nnmerons sinuous 
bnlgings, so that irregular tumors result (An . a bosselures of 
Crnveilhier, cirsoid anemisms of Rokitansky). 

The size of an anenrism may vary from that of a pin's to that 
of a man's head. 

The walls of an anenrism a1·e almost constantly formed by the 
diseased arterial coats. The alterations in the walls are usually 
the results of a chronic intlammation of the intima : thickening, 
hyperplasia of the connective tissue, atrophy, fatty degeneration, 
ulceration, calcification ; usually several or all of these changes 
are present together, combined with complete or incomplete ab· 
sorption of the media. 

Besides the division of aneurisms just given, relative to their form and relation 
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to the artery (cylindrical, fusiform, saccubr-p&iphcral or total, semi-peripheral or 
pa1tial) 1 an etiological division hns also been made into spontaneous and traumatic, 
and finally an anatomical di vision bas also been made in reference to the condition 

I of the walls of the nneurism. With due respect to the actual facts, it seems best to 
retain only a fraction of the ingeniously contrived and very various nomcnclnture 1 

referring to this matter, and to speak only of trru anclfalse aneuriams (au. vera and 
spuria). True ancurisms aro such as are limited by one or more of the arterial 
coats, whilst false nncurisms are bounded by the neighboring tissues alone; conse
quently in them we have to do with a hrematoma, an effusion of blood, which is 
either diffused into the neighboring tissues or is surrounded by a connective-tissue 
memlm:me of recent formation. In most cases these so-called nueurisms originate in 

wounds of the arteries. 
Ancurisms nre cnlled mixed when the sac cc-nsists of one or two only of the three 

arterial coats; in nu aneurysma mixtum extcrnmn, the adventitin alone is preserved i 
in an an. m. internum (the actual occurrence of which is denied by many authors) 
the intima remains, nncl the media nucl ad vcntitia arc ruptured. 

Should the blood, after rupture of the intima and media, force its way between 
the I eyers of the latter or between the media and ad vcntitia, and a blood tumor be 
thus formed between the arterial coats, this is termed a dissecting aneurism (riide 

post<a). 
:Moreover, these divisions have a greater anatomical than clinical interest, and 

even at the dissection of the body they are often not easily made out, when the indi
vidual arterial coats have been pathologically changed, and are therefore not easily 
separated from one another. 

It is q 11 i te ustutl for all the three coats to be distinctly recog
nizable at one part of a large aneul'ism, while at anothel' only one 
or l erhaps two may be distinguishable. The external coat being 
the mostdistensile, usually survives longest; while, according to 
th~ mode of origin, sometimes the inti ma, and at others the media, 
is the first to give way. ·when an aneurism attains a certain 
size and extent, all the three coats disappear, so that connective 
tissue, muscle, and bone, etc., may form the sac, and thus we 
have a so.called false aneurism (an. spurium consecutivum, in 
opposition to the an. sp. traumaticum). By Jong continuance 
even these organs suffer from the pressure of the aneurismal 
tumor, partly in the form of simple atrophy (the older writers 
supposed that the osseous tissue was dissolved by a corrosive 
fluid secreted by the aneurism), partly by the development of 

1 Vide Duchek, p. 235. 
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connective tissue, which forms a membranous limitation to the 
aneurism. 

An aneurism is termed arterio·venous when it opens into a 
vein, and we have an aneurismal varix when the communication 
is immediate, and a varicose aneurism when there is a saccular 
tumor interposed between the arterial and venous openings. 

The cavity of an aneurism rarely contains only tluid blood; 
usually there is also more or less of a fibrinous coagulum, which 
is deposited in layers over the lining membrane; of these the 
most interior is soft and reddish, more externally they become 
dry, bard, gray, or of a yellowish color, and finally they may 
develop into fibrous tissue, and combine intimately with the lining 
membrane of the artery. In this way the aneurismal sac may be 
filled up and obliterated. 

In other cases there are only partial organizations of the blootl 
clot, and between these we have cavities through which the 
blood stream passes. Or part of the coagulum may calcify or 
break up into a puriform detritus, which may be encapsuled by 
the harder masses, and only rarely gets into the ci.J:culation. 
Should the sac be rapidly filled by the copious formation of 
coagula, these may project into the arterial lumen and may 
narrow or occlude it; a similar result may be produced by tl1e 
mere pressure of a sacculated anenrism filled with clots on the 
arterial trunk from which it springs. Finally, pieces of the clot 
breaking loose may lead to embolism. 

In general, laminated clots are of more graclual formation, 
firmer, and therefore more capable of resistance and of organiza
tion than large lumps of coagula (Broca calls the former active, 
and the latter 1mssive, coagula). 

From the greater rapidity of the circulation in the spindle. 
shaped and cylindrical anenrisms, these in general contain fewer 
clots and of less size than the sacculated. 

The arterial branches springing from the sac, or from its 
neighborhood, frequently take part in the dilatation; at other 
times their place of exit is distorted and narrowed, wholly or 
partially occluded by fibrinous clot, or an emerging branch may 
be compressed by the aneurismal sac. 

The statements of the various authors upon this subject differ 



AN:EURISM.-ANATOMY. 409 

extremely in regard to the state or the heart. Thus, while \Vun
derlich looks upon cardiac hypertrophy as an almost certain 
accompaniment of an aneurism of the aorta, and Bamberger finds 
in such cases hypertrophy anil dilatation of the left ventricle at 
least more often than not, Stokes declares that aneurism has 
scarcely any influence in producing enlargement of the heart. 

In eighteen cases of ancurism of the ascending and transverse portion of the 
arch, Axel Key found in a few of them slight dilatation of the lc(t ventricle, but 
never hypertrophy. It seems therefore that an aneurism (even an ao1tic ancurism) 
never of itself produces hypertrophy; and we can readily understand this, because 
the existence of au nncurismal sac does not present any important obstacle to the 
circulation. 

Assw·edly in many cases of coexistent cardiac hypertrophy, 
other affections, extensive arterio-sclerosis, valvular lesions, etc., 
will be found an all-sufficient cause. 

Moreover, even in cases of large anelli·isms. atrophy of the 
heart has been actually observed. 

In many cases the aortic valves are simnltaneously diseased, 
or the heart is depressed or dislocated by a voluminous sac. 
Pericardia! effusion, or degeneration of the cardiac muscle may 
also occur as a compl ication. 

An existing aneul'ism has within itself, in the persistent 
pressure or the blood on its internal surface, and the attenuated 
and oCten otherwise diseased condition of its coats, all the con
ditions necessary for progressive enlargement. The cnre of an 
aneurism is of rare occurrence, and is brought about by the filling 
of the sac with coagula, their organization and the snbsequent 
obliteration of the sac by contraction or inflammation ; or the 
artery on which the aneurism is situated may be obstructed, ancl 
the tumor may thus be cnt off from the circulation. 

Czerny found in !\ four months' olcl traumatic aneurism of the femoral artery, 
which was cxtirpntccl by him, that the sac was formed of a layer of connective tissue, 
2-7 mm. thick, which was dense, laminated, and rich in cells: externally it was 
firmly adherent to the arterial adventitia; its internal layer resembled granulation 

tissue, and this passed gradually intn n fibriuous coagulum. 

In spindle-shaped and t!at sacculated aneurisms, the coagula 
adhering to their walls frequently so strengthen them that the 
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tumor does not increase in size, and the blood-stream passes 
through the persisting canal almost in the normal manner. 

Should death not result from some intercul'l"ent disease, the 
prog1·essive growth of Lhe aneurism at last induces rupture, and 
effusion of blood into the smrounding connective tissue, or into 
any cavity with which it may be connected by position and 
possibly by adhesions, such as one of the chambers of the heart, 
a vein, one of the serous cavities, iuto the air-passages, or the 
digestive tract, or finally externally by rupture of the skin. 

I endeavored to produce aneurisms experimentally in dogs, by wounding the 
internal surface of an artery. For this purpose I made use of a small chisel with a 
rounded cutting edge of tt mm. in diameter; this was introduced into the carotid 
for a few cl'ntimctrcs (either towards the periphery or towards the heart). This 
chisel passed through a silver tube, above which the vessel could be tied. After its 
introduction, the cutting edge was protruded as far a~ was permitted by a screw in 
the hancllc; the iJ1tcrnal surface of the artery was scratched, the instrument removed, 
and the ves.sel tied. The aneurisms thus manufactured were but small, and were 
speedily filled with blood coagu\a. For example, one sixteen <lays old was the size 
of a pea; its walls formed by the adventitia, the entrance c1osecl by a plug of coa
gulum 2 mm. in diameter. The media and intima. were cut through i the lamina:: 
o{ the forn1er, close to the opening, were separated from each other by blood. ·when
ever, in my experiments, only the inner layer of the media. was injured, no aneurism 
was produced, but merely a fiat clot adherent to the arterial wall; in these cases 
also blood had passed between the layers of the media in the neighborhood of the 
cut, but more in the longitudinal than in the transverse direction. 

According toCrisp, 1 Amussat, Jones, and others had previously torn the internal 
and fibrous coats of the arteries, without producing any ancurisms. 

Etiology. 

In the larger number of cases, the cause of the formation of 
an aneurism is to be found in alterations in the arterial coats, 
particularly of the media, as that upon which principally de
pends the strength and firmness of the arterial tube. 

Aneurisms are therefore of frequent occurrence in chronic 
enclarteritis, which so commonly leads to atrophy and fatty 
degeneration of the media. Loss of s11bstance, thinning or ulcer
ation of the intima, favor the occurrence of aneurism, because 

11. c. p. 124. 



ANEURISM.-ETIOLOGY. 411 

the blood then acts directly upon the media, forcibly separating 
its elements. Acute ex- and endarteritis may be followed, 
though more rarely, by the same results as chronic endmteritis. 

Thus aneurisms have been seen to result from circumscribed 
inflammation of the external and middle coats (periarteritis 
nodosa, vide antea). 

In many ca es simple (senile) atrophy of the arterial coats, 
particul:i.rly of the media, seems to lead to the formation of 
anemlsms. 

Even paralytic relaxation of the arterial coats (from paralysis 
of the vaso-motor nerves) bas been credited with the like result 
(Corvisart, Rokitansky). 

In many cases aneurism seems to be produced by a primary 
disease of the media. 

Thus Rokitansky 1 relates two cnscs, where, from suppuration of the medin, an 
ulceration (the size of a sixpence) of this coat aud of the intima was produced, and a 
sacculntcd nncurism resulted. H. Ilclmstadtcr describes several cases of nneurism 
with loss of substance in the media, so that with a normal intima the interior of the 
aorta exhibited irregular depressions (several centimetres in diameter); at the edges 
of these depressions the elastic fibres broke off suddenly with irregular ends. In 
another case these depressions were smaller, did not occupy the whole thickness of 
the mrdia, and were partly filled with connective tissue of recent growth. No de
generation could be seen in the elastic fibres at the edges of these crevices. Helm
slilclter looks upon a molecular alteration of the elastic fibres of the media ns the 
commencement of this rupture and aueurism formation. 

Koster, in a recent commur.kation,2 endeavors to show tliat the most frequent 
cause of aneu1ism is a primary mesarteritis, which occurs in the muscular coat in the 
fom1 of numerous clear patches. This is said to occur in the course of the nutrient 
vessels coming from the adventitia, and gives rise to cell accumulation and hyper
plasia of the connective tissue; consecutively the muscular aucl elastic fibres dis
appear. The ad ventitia and intima. are finally conjoined to one highly vascular 
membrane. 

As yet it is not possible to decide whether primary or secon
dary alterations of tbe structure of the media most frequently 
give rise to the formation of aneurism. Hitherto the former sup
position bas been most frequently accepted, ancl chronic endar-

1 L. c. s. 16. 
1 Berliner klin. Wochenschr. 1875. S. 322. 
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teritis has been regarded as the most important cause, probably 
because alterations of the intima have received more attention 
than those of the media, and because endarteritic alterations in 
the neighborhood of anenrisms have been usually regarded as 
primary, although they may be also of secondary origin. In 
opposition to the prevalent idea of the endarteritic origin of anen
risms, it has been truthfully urged that, while anenrism most 
frequently occurs between the thirtieth and fortieth years, endar
teritis is a disease of advanced life; the latter, therefore, cannot 
be the most important cause of the former. But this objection 
cannot be regarded as altogether successful, when we reflect that, 
besides the predisposition, many accidental causes concur in 
producing an aneurism. 

These accidental causes are sometimes a fall, a blow, a con
cussion, or a violent exertion, by which the affected artery is 
directly or indirectly injured, inflamed, forcibly stretched, or 
partially ruptured . In vessels already diseased such violence 
acts or course more readily. Even the rupture of a few fibres 
or laminre may suffice for the commencement or further diJa. 
ta ti on. 

Bamberger report! the case of a miller aged thirty-two, who, while unlacling 
heavy sacks of grain, was suddenly seized with a. violent stinging pain in the ster
num, with palpitation, and loss of strength; ten weeks later n. tumor had developed 
in his thorax. Al butt 1 also relates many cases where a bruise of the chest or a fall 
with a heavy burden produced an aneurism. 

In a sailor, aged twenty-eight, engaged in hoisting a mast, a sudden sensation of 
something- giving way in the abdomen was felt, followed by pain and faintness, 
and in two clays by a feeling of pulsation in the epigastrium i an aneurisru of the 
abdominal aorta was subsequently developed. (Greenhaw.) Utcrhart' relates a 
similar case. 

Frequently repeated stretching and bending of the arterial wall is equally favor· 
able to the production of ancurism, as is proved by its common occurrence in the 
neighborhood of joints. 

The clistending force in the formation of aneurism is-ex
cept in those rare cases where it originates in the contraction of 
an external cicatrix-the blood pressure on the internal surface 

1 St. George's Hosp. Rep, London. 1872. 
:1 Berlin klin. Wochenschr. 1867. S. 501. 
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of the vessel, which leads to the distention and stretching of its 
diseased parts. Increase oi this blood pressure, therefore, such as 
results irom cardiac hypertrophy or frequently repeated bodily 
exertion, is specially favorable to the occurrence of anemism. 
Thus Lebert' obse1Ted an aortic aneurism developed by J1yper
trophy oi the left ventricle resulting from aortic insufficience. 
In a similar state of matters, Friedreich' observed the develop
ment of many peripheral arterial aneurisms, and Legroux,' aneur
isms of both axillades, and dilatation of the arch of the aorta . 
.A. local increase of the blood pressure, such as occurs above an 
arterial stenosis, is referred to by Duchek as an occasional cause 
of anemism. 

Finally, Ponfick has pointed out that injury to the inner 
surface of an artery may frequently lead to the formation oi an 
aneurism-when sharp-pointed emboli are wedged in by the 
blood-stream. 

Ponfick describes seven rascs, in which, in medium-sized arteries (a. fossro Sylvii, 
a. lienalis, a. mescnt. sup.), twelve sacculated ancurisms were situated close above 
embolisms; in each case there was a hard, sharp-pointed em bolus (coming from a 
calcareous cardiac valve), which had stuck close behind the bifurcation of a vessel. 
Ponfick supposes that in these cases there was a perforation of the arterial wall by 
the sharp-pointed cmbolus (favored by the increased blood pressure), consequently 
that there was a traumatic nneurism from an internal cause (nu. spurium). He is 
inclinccl to assume a similar cause for many aneurisms occurring in the smaller 
arteries i particularly when these, as at the base of the brain ancl in the meseutery, 
arc situate in loose and yielding tissue. This idea seems all the more probable that 
it is precisely at the base of the Umin that it is often impossible to connect :meurism 
withchronicenllartcritis. 

Chmcb 4 had already deduced, from their frequent coincidence, the probable 
causal connection between embolism and aneurism; but he looks upon cmbolic 
disturbance of the nutrition of the arterial walls, and not perforation of them by 

the embolus, as the proximate cause of the aneurism. 
R. W. Smith• also, and Oglee have likewise pointed out the connection between 

emboli:;m and ancurism (in the coronary arteries). On the strength of one observa
tion of his own nncl two by Corvisn1t,' Lebert describes a'' cystogcnous" nneurism 

1 L. c. S. 402. 4 Barthol. Hosp. Rep. VI. p. 00. 1870. 
'Ilcrzkrnnkbeiten. S. 253. 5 Dublin Quart. Jour. Nov. 1870. 
I Arch. gen. Nov. 1874. p. ass. 6 St. George's lloap. Rep. 1867, etc. 

'L. c. p. 312. Obs. ~5. 
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as a rare variety. In this variety a cyst (dermoid or ntheromatous1) forms in 
the arterial wall, and afterwards opens into the vascular lumen. 

From what has just been said, it follows that in many cases 
there is disease of the arterial coats, consequently a "spontane
ons" origination, existing coetaneously with the occurrence of 
an injury; that, therefore, it is impossible to adhere strictly to 
the etiological division of aneurisms into spontaneous and 
traumatic ;-in general, various etiological causes coincide in the 
origination of au anemism, so that it is not always possible to 
determine the special importance of any one cause in any given 
case. 

Position and Ratio of Occurrence as to Occupation, Sex, etc. 

Aneurisms are almost confined to the aortic arterial system, 
and only rarely occur in the pulmonary artery. 

In 551 cases of aneurism Crisp found 

The thoracic aorta affected _in 175 cases} 
" abdominal aorta and its 41. 7 %· 

branches in 59 " 
11 pulmonary artery 2 " 0.3 56. 
11 femoral artery 66 " 11.9 Jt, 
" popli tcal artery 
" posterior tibial artery 
" innominata 
" carotid 
" vertebral 

137 " 
2 " 

20 " 
25 

7 " 

In 109 cases Myers found 

Ancurism of the ascending aorta. 
arch of the " 

descending" 
abdominal " 

24.9 ii. 
0.3 51. 
3.6 %. 
4.5 ii. 
1.8 51. 

The common iliac in 2 cases 0.3 ~-
" external il iac 9 " U)j. 
H gluteal artery 2 .. 0.3 %. 
" temporal artery 1 " 0.1 <J. 
" ophtlrn..lmic 11 1 " 0.1 i. 
" subclavian " 23 " 4.1 ~-
" axillary " 18 11 3.2 j. 

" subscRpular " 1 " 0.1 t . 
u brachial " 1 " 0.1 %. 

. ... 87 times. 

.. . 38 " 
.19 " 

. .. 15 " 

Aneurisms are of most frequent occurrence in middle and 
advanced life; before the twentieth year aneurisms of the larger 
arteries are very rare. 

Crisp analyzed 55 1 cases of every kind of nneurismi Lebert, 824j and Lidell 
243 cases of internal aneurisms. They found: 
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Lfddl{XewYork), 

~t~\~:e~Ol~c:~c1
1 

:~;ears 5 cases} 15 1· 16 { 2~ny~:~. 2 cases. 

8 .. 
20 .. 30 .. 71 42 31 .. 
30 .. 40 "ms .. 39 % • 80 81 .. 
40 50 "125 .. 25%. 75 69 .. 
50 .. 60 .. 65 .. 13 %. 70 24 .. 
60 .. 70 25 5%. 35 20 .. 
70 80 .. 8 

} .. 
80 90 2 .. 2:t. 7 { 7a:~ry:~;, 6 

90 .. 100 .. 1 .. 2 .. 
Age not giYen 46 

In all 551cases. 324 243 

The greatest number of aneurisms is, tlrnrefore. by nil these observers found to 
occur in the fourth deccnnium of life, and the next greatest number in the fifth 
dcccnnium. The differences between these three series of statist ics probably clcpcncl 

upon differences in the materials from which they were collected (situation of the 
ancurism, nationality, etc.). 

Anenrisms are more frequent in men than in women; in par
ticular, anenrisms of external arteries are rarer in females. 

Coupled with other observations, this also indicates the influ
ence of occupation. Aneurisms are more common among the 
poorer classes, ancl especially among those whose occupations 
are laborious, such as smiths, porters, etc. 

The influence of occupation is well shown in the statement of Lnwson,1 tJiat in 
18G6 the deaths from aortic nneurism in the English army were eleven times more 
frequent than among the civil population. A statistical comparison of the occur· 
reocc of all forms of aneurism gave: 

0.36 per thousand among 17G,320 men of the Footgunrds and Linc in the United 
Kingdom cluring 1862-65. 

0.10 per thousand among 217,170 men in the Nrrvy during the same time. 
0.09 per thousand among 507,405 men (1) of the ch~il population of London in the 

year 1861. 
0.9 per thousand among 20,930 men of the white troops at Cape Colony during 

1860-66. 
0. 7 per thousand among 42,482 men of the white troops in New Zealand during 

1860-66. 

1 Army 1\Iedical Reports. 1860. 
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Strenuous corporeal exertion, inappropriate clothing nod accoutrements, which 
compress the arteries of the neck and arms, are said to be the causes which lead 
to the more frequent occurrence of aneurism in the army compared with the n:wy 
aud civil population. 

IIeredity (Lancisi), the abuse of alcohol and excesses gener
ally (Lancisi), as well as the influence of exposure to cold, and 
of acute rheumatism (Lebert), have been also insisted upon as 
occasional causes of aneurism. 

Anemism is a comparatively rare disease, and its frequency 
varies in different countries. In Germany it is less common 
than in France, and in Italy it is very rare. 1 It seems to occur 
with extreme frequency in England (Britain generally). " 'hether 
a fondness for gymnastic exercises, a more copious use of 
alcoholic fluids, and a greater frequency of endarteritis, ba1·e 
anything to do with this, may indeed be suspected, but it bas 
not been proved. 

Since it sometimes happens that certain individuals have more than one aneurism 
simultaneously, it has been assumed that a (certainly very obscure) constitutional 
disposition to aucurism may exist, an "aneurismal diathesis.'' Jn many cases this 
disposition seems simply to depend upon a widc-sprcnd clironic cnclartcritis (as in 
Cruvcilbier, Livr. 28); but it is indeed inexplicable why this affection should have 
precisely in this (or any given) case have led to the formation of ancurism (whether 
single or multiple). 

Symptoms. 

On the external arteries aneurisms form perceptible and 
sometimes visible tumors of various shapes, which increase in 
size with each cardiac systole, expanding in every direction at 
each pulsation, when they contain fluid blood, and frequently 
communicating to the hand a sensation of whirring, which may 
also be heard. 

The symptoms of aneurism of the internal arteries are often 
very obscure, sometimes entirely absent, and they only become 
distinct when the aneurism has attained a certain size, bas 
approached the external wall of the cavity in which it lies, and 
contains (at least in part) fluid blood, or when it disturbs the 
functions of neighboring organs. 

1 Vide Crisp, p. 120, etc. 
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Anenrism of the Aorta, particularly of the Thoracic Aorta. 

When an aneurism or the thoracic aorta is in contact with 
the thoracic walls, a pulsation may be felt at this spot; if the 
thoracic wall is flexible, and the extent of contact somewhat 
considerable, then the pulsations become visible; it seems, as 
Stokes has well observed, "as if two hearts were beating within 
tlie chest." By and by this point of contact projects, at fir:>t 
flat an<l. d iffusely, but gradually the tumor becomes more ancl 
more prominent, varying from the size of a nut to that of a 
chikl"s head, and is hemispherical, oblong, or inregular. 

The more dbtendecl an aneurism becomes, the more its coats 
become atrophied and ruptured, and the neighboring organs 
form the limit of the blood sac, so much the thinner its external 
cornrings are felt to be ; the ribs are separated from each other 
and absorbed, the muscles are atrophied, the skin becomes 
tense, permeated by enlarged veins, and finally inflamed and 
necrotic. The resistance of the tnrnor is considerable, corre
sponding to the blood tension in the aorta; and it can only be 
diminished in size by considerable and often very painful pres
sure. It is elastic, and fluctuation may be perceil·ed in it (dur
ing the diastole.). 

The pulsation is all the more distinct the more prominent the 
tumor is, and the thinner its walls are; it follows the apex 
beat at an appreciable interval, which is greater the further the 
aneurism is i·emovecl from the heart. The expansion of the 
tumor in every direction drn"ing its pulsation is or diagnostic 
importance; it is to be felt not only at its upper part, but also at 
its sicles, clilferil1g in this respect from abscesses or other tumors 
resting on au artery or on the heart, which simply rise and fall. 

In occnsionnl cn~cs. indeed, an nhsccss, an emphysema just about to burst, may 
cxhihit expansilc and )'Ct only communicated pulsations. 1 Jn such a case the 
diagnosis must rest upon the history of the development of the disease, the trifling 

1 E. Jfiillt:r, Berlin. klin. Wochcnschr. 1875. L. Traube. Jbid. Plt. Plogge, 1\Iemo· 
rnbilien. 1 i2. Ville also Rei/Mr, Berlin. klin. Wochcnschr. 1808. No. 41. J:icluH"d~wi, 

Jahrcsbu. von. ''ircbow· llirsch. 1868. II. S. 74. 
VOL. YI.-27 
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tension of the tumor, and the great extent of the thoracic cluln<'SS. 1 Empycma 
most frequently perforates the chest nt the lower part of the left side, aucurisms 
more frequently ou the right side above the fourth rib. 

A systolic dilatation of the sac is often visible in large and 
thin-walled aneurisms. 

Not unfrequently a second feeble impulse is felt to succeed 
the primary pulsation ; there is as it were a perception of a 
double shock analogous to the dicrotic wave of the pulse ; and 
in truth it is nothing else than the sensation produced by the 
reflux wave caused by the recoil of the blood column from the 
aortic valves closed at the moment of the commencement of the 
cardiac diastole. This double shock is most distinct in the 
neighborhood of the valves, consequently in an anemism of the 
ascending aorta; it may, however, be also felt in anelll·isms of 
the descending aorta. 

According to some, the double shock felt over an aueurism 
may be caused by the reflux of the pulse wave within its own 
cavity, a view which may be correct enough in some cases, 
certainly not in all. 

A sphygmogrnphic investigation of superficial aneurisms (from the large surface 
they present) usually fumishes us with well· marked curves, whose form, in general, 
cor1·csponds with that of the artery affected-some of the details being effaced 
when the so(t parts covering the aneurism arc thick, when clots fill its cavity, or 
when the communication with the artery is very narrow. :Moreover, vibrations 
originating in the wall of the sac may modify the form of the curve. 

Sometimes the hand laid upon an au~urismal sac feels a 
sen$ation of whirring, and the vibrations thus produced may 
also be heard. (In regard to the mode in which this whining is 
prod ucecl vi de postea.) 

The percussion sound over the aneurismal sac is quite dull, 
so far as the sac is in contact with the chest-wall; around this, 
so far as the sac is overlaid by the lung, it is merely higher in 
pitch and of shorter duration than normal. It is often impos
sible to separate the aneurismal dnlness from that of the neigh
boring organs, such as the liver, heart., spinal column, etc. 

1 For other diagnostic phenomenn., vide Ba{(our, Dis. of Heart. p. 341 ; and 
McDou;all, Dublin Quarterly Journal for March: 1864:. 



ANEUI!ISM.-SYMPTOMS. 419 

On auscultation we usually hear o,·er an aneurism of the 
thoracic aorta, just what we hear over that \"essel itself-a systolic 
and lt diastolic sound. The latter is always present when a 
donble sbock is felt, but often also when the pulsation is only 
systolic; it is sometimes absent in aneurisms of the lower part 
of the thoracic aorta. The systolic sound is produced by the 
forcible expansion of the walls of the sac as well as of the aorta 
near it; the diastolic is propagated from the aortic valves. Any 
abnormalities in the aortic sounds are usually perceptible O\'er 
the aneurism, particularly any accentuation in their chamcter, 
or any murmnrs which may replace them in an insnfficie11cy of 
the yalves or stenosis of the orifice. 

Bt1t e,·en when the aortic valves are perfectly sound, mur
murs (chiefly systolic) may be heard o,·er an aneurism. They 
replace the normal sound, ancl are produced by the systolic 
expansion of the heterogeneous walls or the sac (?), or, as hap
pens in most vascular murmurs, by a sudden alteration in the 
diameter of the blood current, which, from the >arying form of 
aneurisms, consists at times in a simple dilatation, and at 
others in a narrowing of the arterial lumen-when the aneurism 
is placed on one side of the vessel-, or by compression of the 
aneurism by some adjacent organ. At other times coagula in 
the aneurismal sac gh·e rise to irregularities in the channel of the 
bloocl cnrrcnt, or the sac itself compresses the aorta or some 
other artery (the snbclavian, pulmonary, etc.), ancl so produces 
a.mnrmurinit. 

That a cliastolic murmur may be produced in an aneurism by 
the elasticity of the sac producing reflux of the blood into the 
artery through a narrow opening, seems a possible occurrence, 
but in any case it is very rare; no sufficient explanation has 
been given for the origination of a diastolic murmur within the 
sac itself; it seems always to be propagated from the aortic 
Yalves; it is certainly sometimes hearcl louder over the sac than 
over the valves themselves, but this seems to be clue to resonance 
\\ithin the cavity of the sac itself, and better conduction to the 
ear of the observer.' 

1 An interesting case of diastolic murmur in n. case of aortic aneuri.-.m will be found 
in Ba'Juur, On Diseases of the llc:ut

1 
etc., p. 4001 .. ..-ith subsequent dissection. 
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Moreover, murmurs must not be regarded as common signs 
of an aneurism of the thoracic aorta; in most cases they are 

absent. 

Scheele 1 relates three cnscs of aneurism with diastolic murmurs: the diastolic 

emptying of the sac into the artery was fayorcd by insufficience of the aortic \·aln-s, 
and the murmur was thus intensified. When the nneurism is forcibly and sud

denly expanded and then gradually contracts, the reflux eddies produced during the 

cqua.lization of the blood pressure in the S.lC a1·c said to give rise to a diastolic 

murmur. 
According to some authors, all the sounds and murmurs heard over an ancurism 

originate within itJelf from the friction of the blood on its walls (Bellingham), or 

at the opcuing of communication with the artery (Gcndrin, Lyons). Williams 

supposes that the diastolic sound is caused by the reflux of the blood from a large 

and cbstic sac, through a wide opening into the vessel, etc. 

It is certain, that of all the various explanations given by ditterent authors, no 

one-from the manifold character of tlte phenomena prcscnt--cau be right in every 

Ct\SC. 'Vhetbcr we lmvc a sound or a murm .. ur, very often depends, as is well 

known, upon very trifling anatomical differences. In no case can we suppose the 

acti \'C cause to be a contraction of the aneurismal sac itsclf1 since the muscular 

clements of its walls have generally disappeared, or if they still exist they arc no 

longer capable of a sudden sound-producing contraction. 

In respect to tho origination of murmurs at dilated parts of blood channels, 

we must remember that Nolet! (as welt as 'Vcbcr and others) have been able to 

produce them experimentally, but the murmur became weaker or disappeared when 

the dilatation exceeded a certain relative size (eighteen times the normal diameter). 

Eddies in the fluid seem first of nil to be produced by the inequalities of the 

channel, and these then throw the vascular walls into irregular vibrations. It has 

altcady been stated that these are not only to be heard, but can even be felt as a 

sensation of whirring by the hand laid over the sac. 

All the phenomena just related as belonging to aneurisms, 
are either entirely or partially absent wherever the sac is situ· 
atec1 deep within the thorax, or is co1'ered by other organs, par
ticularly by the lungs. 

Even then the pulsation may still be felt as a diffuse succus· 
sion over that part of the surface lying nearest the sac, most 
readily by palpating with some force during expiration; or the 
aneurismal pulsations may he conducted to the surface by super· 

1 De Strepitu diastolieo, quem in oueurysmatibus auimadvertimua. Dissert. Regio

monti. 18G7. 
~ Archiv d. Ileilkuude. BU. XII. 1870. 
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jacent dense organs (such as infiltrated or airless portions or 
Jung, mediastinal lymphatic glands, etc.). 

The results of percussion are of great importance in the 
detection or such deep-seated anemisms ; such as an abnor
mally high pitch, a tympanitic character of the sound, or any 
alterations of the normal organic limits. 

A deep-seated aneurism may be recognized by ansct11tation, 
when both of the aortic sounds (or, at any distance from the 
heart, only the systolic sound) can be heard in any abnormal 
position of the thorax, every other cat1se of such a phenomenon 
being capable of exclttsion. The recognition o( murmurs, which, 
like the sounds, are frequently propagated from a distance, is of 
still more importance. 

From what has just been saiJ, it is evident how uncertain 
may be the direct symptoms or an aneurism of the thoracic 
aorta. In many cases we am indeed compelled to rely for our 
diagnosis upon the indirect symptoms, upon the sequential phe
nomena, presently to be referred to. 

In the heart there is, from the extensive arterio-sclerosis 
which so frequently accompanies aneurism, sometimes dilatation 
all(1 hypertrophy of the left ventricle; at other times, on the con
trary, there is atrophy or degeneration of the can1iac muscle, 
and consequently great variations in the extent of dulness and 
the force of the impulse. Sometimes we have the signs of 
stenosis or insufficience of the aortic valves; more rarely we find 
the mitral coetaneou8ly affected. If the aneurism has attainecl 
any considerable size, then the position of the heart, and hence 
the dulness anc1 the apex beat, may both be altered. In anen
risms of the ascending aorta, the heart may be pushed to the left 
or c1ownwarc1s; in those of the descending aorta the heart may 
be pushed to the right or forced against the anterior chest-wall; 
in the latter case the area of absolute dulness is enlarged, the 
carc1iac impt1l8e is broader and more forcible, and at times even 
a double shock may be felt from propagation of the anettrisrnal 
impulse. Cardiac hypertrophy may be simulated by a displace
ment of this character. 

The peripheral arteries are sometimes normal, at others tlwy 
feel sclerotic, am1 from this cause, as well as from the state of the 
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heart, the pulse may vary very much in its quality; it may be 
normal, hard, small, jerking, slow, or irregular, etc. 

Sometimes the pulse exhibits a marked difference above and 
below the aneurism in the affected artery itself, as well as in the 
branches coming off above or beneath the sac. If the size of the 
aneurism is considerable relative to that of the vessel from which 
it springs, its cavity acts as a reservoir for part of the blood 
coming from the heart during its systole ; and in the succeeding 
diastole the elasticity of the sac drives this portion on towards 
the periphery; so that the aneurismal sac acts as an air-chamber 
in making the blood-flow in the arteries situated peripherically be
yond it more uniform and less subject to pulsatory variations of 
pressure. The sphygmographic pulse curve, taken beneath such 
an aneurism, is therefore of a morn uniform medium elevation, 
the systolic elevation and the diastolic depression being less 
marked than normally . The details in the form of the individ
ual waves, the secondary elevations, are obscured or obliterated; 
the line of ascension is not perpendicular but gradual ; the apex 
of the cmve is therefore rounded and postponed relatively to the 
prncec1ing diastole. 

It is easily understood that this alteration in the pulse is all 
the better markec1 the greater the size of the aneurism in relation 
to the artery, and that on the other hand repletion of the sac 
with coagula and rigidity of its walls (calcification, tendency to 
ossification) act so as to preserve the normal appearance of the 
pulse wave. The alterations of the pnlse referred to are there
fore more readily produced by aneurisms of the peripheral 
arteries of comparatively small dimensions than in aneurisms of 
the aorta and its larger branches. 

\Ve can much more easily determine whether the pulse is al
ter~d or not, when we examine simultaneously the affected artery 
itself or a branch from it, both above and below the anemism. 
\\'hen, for instance, in an aneurism of the descending aorta, we 
compare the pulse in the upper half of the body with that in the 
lower. And our object will be most certainly attained by com· 
paring symmetrically situated homonymous arteries . In aneu
risms of the aortic arch and its branches, trifling variations in the 
pulse curves oI both radials, carotids, or temporal arteries, are 
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readily recognized, and are of importance in determining the seat 
of the aneuri m anterior or posterior to the place of exit of one 
of the carotids or subclavian arteries. 

:Moreover, we must not forget that narrowing of an artery may 
alter the form of the pulse curve after much the same fashion as 
a simple aneurismal dilatation, and that an aneurism itself may 
produce the narrowing (or occlusion) of any emerging branch by 
distortion of its place of exit, twisting, compression, or the forn1a
lion of coagula (tbat finally asymmetry in the width of an 
artery may be of physiological origin, and may depend upon the 
tonicity of the arterial muscle). 

li thealtemtion in the pulse, particularly that of homonymous 
arteries (pulsus difl'erens of authors) be considerable, it may be 
felt by the finger. 

Besides the differences in the size of the pulse above and below 
an aneurism, a difference in time has been also observed, so that 
the pulse in arteries coming off beneath the sac is (more than nor
mally) delayed when compared with the pulse in the arteries 
coming off above it. This observation is also more easily made 
in similar arteries which usually pulsate synchronously than 
when we, for instance, compare the carotid pulse with that in the 
fpmoral, which arc normally asynchronous. According to l\farey 
the delay is only apparent, since the line of ascension of the pulse 
curve beneath the aneurism commences at the proper time (vide 
autea), its summit alone being delayed (the degree of arterial 
distention requisite for the clistinct perception of the wave being 
that only which is delayed). Fischer-Dietschy has adopted this 
Yiew, and by measuring the interval between the cardiac impulse 
and the pnlse at the periphery in healthy persons and in one case 
of anemism of the ascending aorta, he found it to be the same in 
both. Nevertheless, an actual delay of the pulse, especially in 
spindle-shaped aneurisms of some length, is not improbable, inas
much as the velocity of the propagation of the blood wave ma
terially depends upon the elasticity and tension of the arterial 
wall. 

Mnrey has been nble artificially to imitate the alterations in the pulse waves 
just described, by nttnching a caoutchouc ball as an ancurism to his caoutchouc 
imitation o( the circulatory apparatus (schema), while on the other band n rigid 
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glass ball bad no effect in modifying the pulse curve-a proof of the truth of the 
theory formed by him as to the action of an ancurism ns an elastic reservoir. 

Marcy has also pointed out that by manual compression of a superficial aneurism, 
the blood tension in those arteries lying beyond it mn.y be temporarily increased, 
and this falls at once on the remission of the pressure (this of course is most easily 
detected by the sphygmograpb); whilst in the case of tumors only passively pulsat
ing, pressure narrows the artery and diminishes both the pulse and the arterial 
tension in the parts beyond. 

As in artcrio-sclerosis, so also in aneurism, the comparative sphygmographic 
juvcstigation of different arteries may undoubtedly contribute much lo the precision 
of our diagnosis of the situation and extent of these tumors, yc:t in estimating the 
results we must never forget the many other possible anntomical sources of similar 
alterations; and particularly we must never lay too much stress upon delay of the 
pulse as a diagnostic sign of aneurism, nor indeed in most cases need we expect to 
find it. Marcy observed very distinct dicrotism of the pulse iu one case of ancurisrn 
of the ascending aorta (tJide postea). Wade also obscn•ed a most exquisite douhle 
beat of the pulse (alongside of the normal dicrotism as spbygmogrnphically brought 
out) in a colos.sal ancurism of the abdominal aorta, and has referred the secondary 
wave, which coincided with the collapse of the tumor, to its elastic contrnction. 

The great veins of the thorax are very often narrowecl or com. 
pletely closecl by the pressure of an aneurism; this happens less 
selclom to the v. cava inferior than to the v. cava superior ancl 
its branches, particularly the innominata, the subcladan, and 
thr :jugular veins. Dilatation of the veins ancl-in its severer 
forms-cyanosis, alterations of tcmpcrnture ancl mclema in the 
area of origin of the vein compressccl, as in one arm or in one half 
of the bocly, are the resultant phenomena, ancl may be of cliag· 
nostic importance. 

Aneurisms of any consiclerable size influence injuriously the 
circulation through the great veins without in any way compress
ing them, merely by climinishing the negative pressure within 
the thorax, ancl thereby climinishing the flow of bloocl towards 
the heart. 

llfany other clisturbances of the venous circulation are also 
observecl in cases of aneurism ; but they are not clue to it, but 
to coinciclent clisease of the heai·t ancl bloocl-vessels. 

A capillary pulse in the face has been seen by Lebert and by the author. It 
seems specially to occur in nncnrisms of some considerable size; a sudden alteration 
of the blood pressure, and with this lhe capillary pulse, seems to arise from diastolic 
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regurgitation into the aneurism, just as similar phenomena occur in regurgitation 
into the left ventricle from immfficicnce of the aortic valves. 

A pu]!'ation in the retina (without any disease of the eye), occurring under 
similar conditions as the capillary pulse, has been observed by Becker in cases of 
ancuri~m. 1 In one case in which an aneurism of the aortic arch between the inno· 
minata and the left carotid was suspected, the arterial pulse in the retina was much 
more distinct in the left eye than in the right one. 

The subjective phenomena referable to the vascular system, 
as well as those specially due to the anenrism, may be wholly 
wanting, even when the objective symptoms are present; more 
frequently they occur earlier than the latter. The patit'nt then 
feels pain in the region of the aneurism, sometimes indistinct, 
dull and heavy, at others more severe, tense, stinging, boring, 
pulsating; and this pain occasionally occurs in paroxysms, 
especially on any increase in the arterial blood pressm·e by move
ment, mental emotion, etc., by pressure from without, ancl at 
times, when the aneurism increases rapidly, stretches the nei~h
boring org3ns and gives rise to inflammation in the parts arouncl 
it. BesidPs the feeling of pulsation in the region of the aneurism, 
the patient frequently has palpitation of the heart ancl a feeling 
of tightness in the chest, which may eventuate in all the well
marked phenom~na of angina pectoris. Certain positions o[ the 
bocly-such as lying on the left side-originate or increase these 
sufferings, while in other positions they disappear. 

Besides the disturbances in the organs of circulation, those 
most commonly observed in aneurism are referable to the organs 
of respiration, and of these dyspnCl'a is most frequent; this is 
partly clue to the diminution of the thoracic capacity br the 
tumor; occasionally a part of the lung may be completely com
pressed (evinced by dt1lness on percussion and bronchial breath
ing), or a large or medium-sized bronchus, or the trachea itself 
may be narrowed by the pressure of the aneurism. 

On account of its contiguity to the arch of the aorta, the left 
bronchus (ancl its branches) is that most freq11Pntly affected. On 
the corresponding half of the thorax, or O\"er that part of the 
lung to which theaffectecl bronchus is distributPcl, the respirnto1·y 
murmur is less distinct, sometimes accompccniPd by a whistling 

1 Grnefc's Archiv f. 01>htb:i.lmolog. Bd. 18. 1872. Cases 16 a.ud 17. 
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rhonchus chtc to stenosis of the bronchus; when the compression 
is considerable, the respiratory rnovement on the side affected 
may be visibly diminished, and from the diminution in the con
tained air the percussion note of the lung is shorter and duller 
(of higher pitch). 

In a I nng so compressed, a catarrh is very readily developed, 
-and this all the more readily where there is coincident conges
tive hypenumia chte to compression of the pt1lmonary veins, 
which may itself give rise to hremoptysis. 

In rare cases gangrene of the lung may occur (probably from 
occlusion of a bronchial artery). 

Pleurisy with adhesions or with serous efl'usion, may also 
result from anemism. 

In many cases we have a paroxysmal dyspncea quite dispro
portionate to the comparatively trifling objective alterations in 
the I ungs, and this seems to be truly neurotic in character, and 
dependent upon a lesion of the pulmonary branches of the vagns 
nerve by the anenrism. Should the recurrent laryngeal nerve 
be compressed, we have unilateral paralysis of the laryngeal 
muscles, hoarseness (vox anserina), and dyspncea upon exertion. 
In such cases a laryngoscopic examination is of importance for 
the diagnosis of the anenrism; the left recurrent, which winds 
round the arch of the aorta, is that which is most frequently 
compressed by the aneurism. 

At other times, on the contrary, we have spasm of the glottis, 
inducecl in a reflex manner by irritation of the pulmonary 
branches of the vagus, or cedema of the glottis, from pressure on 
the veins of the neck. In rare cases compression of the pulmo
nary artery by the aneurism may also be a cause of dyspncea. 

In the digestive tract, disturbances of deglutition are of fre
quent occurrence; sometimes these depend upon simple compres
sion of the msophagus, at others upon spasm or other disturbance 
of its innervation from irritation of the vagus nerve; and from 
the latter cause we also frequently have eructation, actual vomit
ing, and other dist~rbances of the digestion. Sometimes the 
clysphagia varies with the position of the body, and is greater in 
the supine posture. 

According to the position of the aneurism, disturbances of 
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function may arise in other nervous areas, as in pressure upon 
the intercostal nerves or on the brachia! plexus, especially on the 
left sicl e, when we may have neuralgire, formication, numbness, 
and paretic phenomena in the arm, breast, and neck. 

"\Vhen the vertebrre are eroded, movement and pressure on 
the spine are painful ; in severe cases there may be symptoms of 
a spinal meningitis, or paraplegia may occur from compression 
of the spinal cord. 

The inconstant alterations of the pupils obserrnd in some 
cases (sometimes on one side, at others on both, sometimes appear
ing as myclriasis, at others as myosis) may arise from direct or 
retlex irritation of the cervical sympathetic (of the nerves issuing 
from the cord in the cilia-spinal region).' 

In cases of large aneurisms, which have lasted for some timP, 
the general well-being and nutrition of the body stiller; there is 
diminution of the strength, wasting of the body, and anmmia 
or even aaclema may set in. And though part of this cachexia 
may be clue to the separation from the circulation of the blood 
accumulated iu the anetu·ism, still the largest share is no doubt 
clue to the usual accompaniments of aneurism, extensive enclar
teritis, disturbances or the heart's action and of the respiration. 

The persistent increase of an aneurism leads finally to rupture 
and death , either from the hemorrhage alone, or, as may happen 
from the site of the rupture, from coincident disturbance of ome 
vital function. 

Generally the rupture is so farge that copious hemorrhage 
and rapid death result (in a few minutes [seconds, Tr .]); but 
orra,ionally only small openings are formed, through which the 
blood flows hut slowly, and which are occasionally closecl by 
coagula, so that repeated small bleedings occur. 

G:\irducr 9 rclatC3 a case where repeated hemorrhages occurred into the air· 
pags..1ges during the course of nearly five years, aud another where two years before 
death there bad been a small rupture into the duodenum. 

1 Vide Ogle, Medico-chir. Transact. Vol. XLI. i Gairdncr, E:lioburgh Med. Jour. 
Jnn. n Aug. 1$;i3; and for the physiolo~y of the subject, au interesting paper, by Dr . 
.ArgyU Rob6rtaon, Ed. Med. Jour., Feb. 1809. 

1 .Med. Chir. Transact. Vol. 42, p. 180. 
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Sometimes the patient feels a violent, deep-seated, painful 
sensation of something having burst; 1iallor, a feelin.~ of 
anxiety and giddiness occur, the pulse becomes small and fr,•
qnent, syncope and death follow. \Vhen the rupture takes 
place into one of the pleural cavities, great dyspncra is abo 
vresent, and, if the patient can be examined, we ham all the 
signs of the efinsion of fluid. 

\Vhen the ruptnre takes place into the pericardium, death is 
usually still more rapicl from interference with the heart's 
actio1i. 

In one case in which the rupture was no bigger than n needle-hole, the patient 
li\·cd for fHtccn hours. 1 Bennet describes a case in which the rupture of one of the 
sinuses 'lf Ya1salva took place into the adherent pericardium, and !onucd au aucu
rismal sac, which lasted for some time.' 

Rupture into the air·passages is followed by extreme dysp
nma, hromoptysis. and aspiration of the blood into the smaller 
bronchire ; death results partly from suffocation and partly from 
hemorrhage. 

Rupture into the large veins (v. cava superior, or inferior, or 
the innominate veins) produces grPat distention of these and of 
their primary branches with blood, and even pulsation within 
them; dropsy and cyanosis may result. 

Similar phenomena may follow rupture into the right side of 
the heart, or the pulmonary artery; only in such a case disten
tion of the right heart, palpitation, dyspnma, or hremoptysis may 
occUI·. Sometimes a murmur is audible over the situation of the 
]Jerforation, which may vary in its character ancl duration.' In 
many cases a loud. continuous systolic murmur is audible.' 

IVhen the rnptnre takes place into the ccsophagus, blood 
gurgles up into the month or is rnmited. • 

Shonlcl the anemism lie close to the thoracic wall, it may 
1·upture externally; the coats of the tumor become gradually 

1 Bta11grmul, Rec. de mCm. de med. milit. 1867. 
2 Dublin Quarterly Journ. 1867. Nov. p. 444. 
3 Vide Peacock's Collection of 43 Cases, Transact. of the Path Soc. of London. 1868. 
4 1'/mrnam, l C.j B. Solomon, Dis!I. Berlin. 1803. 
6 Bourgc<Ji.~, l\fouvcment medical. 1867. p. 148. 
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thinner, the pulsations more distinct, the skin tense, very pain
ful, inllamed, at length li,·id and necrotic; beneath the gangren
ous ;cab blood tl"ickll',; out; for a few days, perhaps, the open
ing may close, but at last profuse hemorrhage occurs either at 
this or at ome noighbol"ing spot. This catastrophe is often 
brought about by some accidental cause, some bodily exertion, a 
cough, or straining at stool ; or a fall, a blow on the tumor, the 
exploration of tho rosophagus, or violent Yomiting may occasion 
it. Peripheral a1-tel'i1•s may be occluded by coagula escaping 
from an aneurisrna l sae, nncl gangrene of an extremity OL' hemi
plegia may be the result; palpation of the tumor has sometimes 
been the ca nse of this. 

To this g1'neral c1escription we now append an account o( the 
dilatation of the se,·eral parts of the aorta, and in doing so only 
the characteristic symptoms shall be specially referred to. 

Aneurisms of the Ascending Portion of the Aorta. 

Simple dilatation of the aorta is of most frequent occurrence, 
namely, a uniform, cylindrical, or spindle-shaped dilatation im
plieating all the three coats. But sacculated aneurisms are also 
most frequent in this position, and are most commonly developed 
on the right (convex) side of tho ascending aorta. The preferen
tial site of such an anemism is at the origin of the aorta, close 
ab01·e the Y:th•es, which are often coincidently diseasecl, rigicl, 
thickened, or insufficient. Sometimes one of the sinuses of Val
salra alone is affected. 

If the aneurism be still small, or the uniform dilatation of the 
trunk of the aorta moderate, we have a slight shortening of the 
1wrcussion note to the right of the sternum from the second rib 
upwards; from concomitant elongation of the aorta, or from 
participation of its arch in the dilatation, the latter is felt pulsa
ting in the jugular fossa. In proportion as the dilatation in
creases, the antPrior borclcr of the i·ight lung gets forced aside, 
the percussion d11lness becomes more distinct, ancl a (clouble
'l'ide an/ea) pul~ation becomes perceptible in the first and second 
intercostal spaces. 

'l'he aot"tic sounds are remarkably clisLinct, the first often 
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dull, the second clanging and metallic (accentnatPd) ; from coin
cident ,-alvular disease these sounds are Yery frequently replaced 
by murmurs; but, independent of any Yal\'ular disease or of 
any stenosis of the aorta, it is precisely in this situation that we 
so frequently hear a loud systolic blowing in simple dilata,tion of 
the aorta; the absence of the characteristic, lrnrd, sm:tll, and 
usually slow (tardus) radial pulse prevents such a case from 
being m islaken for one of aortic stenos is. 

A diastolic munnur is almost invari:tbly due to insufficience 
of the aortic valves, which are so frequently concomitantly 
altered. In rare cases, as I have clearly ascertained, a relative 
insufficience m:ty be brought about by dilatation of the aorta 
alone, the Yalvcs remaining normal. 

Marcy observed a loud diastolic murmur, without valvular insufficiency, in one 
case o( (d issecting) ancurism of the aorta, in which the communicating opening: 
was situated in one of the sinuses of Yalsalva. 1 The regurgitation of the blood 
into the ancurism produced n. diastolic murmur and a rapid descent of the waxe in 
tbe radial pulse curve, which, owing to this, and to the forcible reflux wave which 
succecdccl, exhibited a peculiar form. Stokes' also mentions a similar case. 

As the tumor grows larger, the thoracic walls are more and 
more vaulted outwards; from the pressure on the costal cm-ti
Jages, the right edge of the sternum itself may be absorbed, and 
the pulsation becomes more distinct; finally, it is in this position 
that extcrn:tl rupture of the aneurism, as above described, is 
most frequently observed, after the tumor has J·eached the size 
of a man's head, often with a nodulated surface. Such aneu
risms rarely ascend higher than the cla,vicle, or descend below 
the fomth costal cartilage. 

In anemisms of the ascending aorta the hea,rt is sometimes 
displaced downwards ancl to the left; the left ventricle is fre
quently hypertrophied as the result of the valvular disease; the 
ca,rdiac impulse is then more forcible and extends over a wider 
area than usual; yet between it and the aneurism there is 
always a part wherein pulsation is either entirely absent, or at 
all events faint. 

Apart from murmurs of valvular origin, those murmurs 

I L. c. p. 458. 'L. c. p. 550. 
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originating in the aneurism may be propagated over the cardiac 
area and heard faintly there. Cardiac palpitation, often increas
iilg up to attacks of actual angina pectoris, are not nu frequent. 

A deeply situated anenrism may giYe rise to pericarclitis. 
The cardiac muscle, and with it the cardiac energy, often 

suffer from concomitant disease of the coronary arteriPs. 
The peripheral arterial pulse may be abnormally clelayecl 

relative to the cardiac impulse (but this is not constant); more
over, it always exhibits the peculiarities characteristic of any 
concomitant cardiac lesion (aortic insufficiency, hypertrophy, 
etc.). If the innominate artery be implicated in the aneurism, 
the pulse in the right carotid and snbclavian may be small ancl 
delayed relative to that in the left carotid ancl subclavian arteries. 

From compression of the vena cava superior, or of the right 
innomimite ,·ein, we have dilatation of the veins ancl ccclema of 
the upper half of the body, or of the right arm, and (in a slighter 
degree from venous anastomoses) of the right sicle of the body. 

Dyspncca is common, and is partly eddently clue to physical 
compression of the upper lobe of the right Jung, partly to con
comitant catanh and disturbances of the cardiac energy. 

Numbness, formication, and a feeling of weakness in the right 
arm, are producecl by pressnre on t.be right brachial plexus. 

In those rarer cases in which the aneurism springs from the 
concave side of the ascencling aorta, it only attains a compam· 
tively trifling size, and g ives rise to indefinite symptoms, those of 
compression of the pulmonary artery being the most impo1tant.' 

Rupture of an aneurism of the ascending aorta occurs most 
frequently into the pericardium, the right pleural sac, the lungs, 
or externally. 

A.ncurisms of one or more of the sinuses of Valsalva, occasionally nssociatcd 
with uncurisms of the aortic valves themselves, have been described by A. II. 
Wcbcr,1 Jcnnings, 1 Rokitansky.' 

1 Vide the case of Rindfleisc//, and Obernier. Deutsch. Arch. f. klin. Med. V. 539. 
1860. Colhtr!J, ibidem, S. 565. Roberts, Brit. l\Ied. Journ . 1868. Ma.y. PcflCl)(,k, Lan
cet, Feb. (Rupture into the Pulmona.ry Artery.) Ebstein, Wien. Med. Presse. 1869. 3. 

2 Trnnsnctions of the Pnthol. Soc. 1867. Vol. XVII. p. 88. 
1 Dublin Quart. Journ. 1807. Aug. p. 229. 
4 Wien Mt.d. Jtl.hrb. 1807. Bd. 13. S. 174; 
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Aneurisms of the Transverse Portion of the Arch of the Aorta. 

Aneurisms of the aortic arch are spindle-shaped or saccular, 
and frequently extend into one or more of the emerging arteries. 
'!.'hey are most frequently situated on the convex surface of the 
arch, and extend towards the right or upwards to the neck. If 
only of moderate size, an aneurism in this situation is frequently 
latent; its earliest sign is the perception of pulsation by the fin
g~rs pushed in to the jugular fossa. ·when larger, compression 
is exerted on the anterior edges or both lungs, and hence there is 
dulness at the upper part of the manubrium sterni and at its 
edges ; finally, there is absorption, from pressure, of the manu
brium, of the collar bones, and of the uppermost ribs; a pul
sating tumor then a.ppears, rising into the neck, and, in one case 
of Bamberger's, reaching even the chin. The vessels given oil 
from this part, the innominate and the left carotid and subcla
vian, frequently nndergo alterations in their lumen, which may 
be dilated, or narrowed by distortion or displacement o[ their 
place of exit, or by coagula ; therefore aneurism of the arch of 
the aorta is the most frequent cause of alterations in the size and 
chronological succession of the pulse in the arteries of the head 
and arm on both sides.' 

In regard to unilateral arterial pulsation of the retina, vide 
p. 425. 

Compression of the innominate veins or their branches leads 
to a>derna, compression of the brachia! plexus to disturbances of 
motility or sensibility in the area o[ distribution of one or more 
of its branches. From the comparative narrowness of the upper 
thoracic aperture compression of the trachea and difficulty of 
cleglutition (the latter partly from injury to the vagus) are of no 
un[requent occurrence. Paralysis of the lPft recurrent laryngeal 
nerve, which winds round the arch from before backwards, is 
not seldom present, and leads to paresis or complete paralysis 
of the laryngral muscles on the left side, and thus produces 
hoarseness, aphonia, and impediment to the inspiration.' 

1 Vide Lancet. 186G. I . 3. Fergus11on. 
~ 'l'raube, Deutsche Kli.uik. 18GO. No. 41, etc. 
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Should the aneurism implicate the concavity of the arch, tlie 
left bronchus rnay be compressed; the inspiratory movements 
of this side are then less extensive than usual , the respira tory 
murmur weaker than normal and often accompanied by stenotic 
whistling. 

Hupture occurs into the air-passages, into a pleural cavity, 
into the msophagus, or into the mediastinum, more rarely into 
the pulmonary artery or into one of the large veins. 

Aneurism of the Descending Thoracic Aorta. 

Tn this part of the aorta, cylindrical, spindle-shaped, and 
saccular aneurisms occur ; the latter most frequently bulge pos
teriorly or to one side of the vessel. 

F rom their deep-seated position, these aneuri sms are more fre
quently latent than others, and remain so for a longer period. 
Often their presence is first indicated by pain in the region of the 
l eft shoulder- bl adeext~nding towards the arm. Should the obtuse 
border of the left lung be forced aside, dulness and a murmur 
may be detectecl to the left of the spinal colum11; as the sac en
larges, pulsation may be detected, and finally a pulsa ting tumor 
makes its appearance ; thi s comes to the surface between the 
boulder-blade and the spinal column, or somewhat lower down 

at the le1·el of the angle of the scapula, after it has eroded the 
ribs from within. Delay of the femoral pulse rela tive to that 
of the radial a1tery has been observed in occasional instances.' 

Should the aneuri sm g rnw into the thoracic cavity, the heart 
may be pushed to the right, or it may be compressed against the 
:interior wall of the rhest; in the la tter case the cardiac impulse 
is fe lt to be more forcible and its area increased; sometimes a 
shock propagated through the heart from the aneurism is per
ceptible. 

An actual increase of the cardiac force and palpitation some
times accompany this compression of the heart. 

Pressure on the hcmiazygos, the azygos, and the in tercostal 

1 This, however, is wanting in o. well-marked case now under my care. 
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veins, m:iy leaJ to collateral dilatation o( the veins on the an
terior wall of the chest. 

Intercostal neuralgia is not unfreq uently the result o( pressure 
upon the intercostal nerves ; pressure on the vertebrw produces 
erosion of them and p:iin (which is not, however, constant). This 
pai11 is increased by movement :ind by pressure upon the spinous 
processes, and is sometimes attended by nocturnal exacerb:itions. 
When the erosion is consicl~rable, curvature of the spine may 
result, or even pa rnplegia from comp1·ession of the spinal cord. 

Interference with cleglutition is of frequent occurrence in 
aneurisms of the clescencli;ig thoracic aorta. 

Rupture most frequently takes place into one of the pleural 
cavities, or into the lungs, and next to these into the msophagus. 

Aneurisms of the Innominate, Carotid, and Subclavian Arteries. 

Aneurisms of the innominate are rare, but sometimes occur in 
connectio11 with aneurism of the arch of the aorta, and resemble 
the latter in position :incl symptoms. The tumor is situated at 
the right edge of the sternum, beneath the cartilage of the first 
rib anJ the cl:ivicle, and ex tends upwards into the right supra
clavicular foss:i, behind the sterno-cleiclo-mastoicl muscle. 

In this situation we hear the sounds and murmurs, and per
ceive the pulsation, the latter usually as a double shock. The 
arteries of the head and arm commonly exhibit deviations from 
the normal in respect of the size and chronological succession of 
the pulse; the murmurs are also propagated into the first por
tions of the carotid and subclavian arteries. 

The functional symptoms are pain in the region of the aneu
rism, and, radiating from it, disturbances of innervation from 
compression of the right brachia! plexus or the right recurrent 
laryngeal, clysphagia , and clyspnma from compression of the 
trachea. 

Pressure upon one of the innominate veins produces venous 
distention on one side of the neck and in one arm. Since the 
left innominate vein runs across the front of the innominate 
artery, it may be occasionally compressed earlier than the right 
one. 
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Tiow uncertain the diag nosis o f an aneurism of the innominntc artery is from 

8 concomitan t or even a simple ancurism of the arch o f the aorta, is well shown by 
numerous cases recorded in the Eng lish literature of this suhjcct, in which this mat
ter is discussed in relation to the question of operative procedure. 

Aneurisms of the carotid, subclavians, and vertebrals nrr 
still rarer than those of the innominate, and are partl y indeed 
to be regarded as external anemisms. They occur as tt1mors in 
the right or left supra-clavicular fossa, and their connection wi th 
one artery or another is to be deduced partly from their anatond
cal position and partly from the alteration of the pulse (delay, 
smallness) in the peripheral portion of the vessel. 

Regard must also be paid to any unilateral p ul sation of the 
retinal artery which may be present (vide antea, p. 425). Ac
cording to Duchek, the pulsation in an aneuri sm of the ca roti(l 
or subclavian arteries is double, according to Gcndrin single. 

Aneurism of the vertebral artery is to be di stinguished from a 
carotid aneuri sm in that pressure above the transverse process of 
the six th cervical vertebra stops the pulsation only in a ca rotid 
:uwurism, while pre sure beneath this point stops the pul sation 
in aneuri sms of both arteries. 

J\Iodern te dil atation of considerabl e stretches of the subclav inn 
ancl ca rntid a rteries are of tolerably frequent occurrence in 
arlerio-sclerosis as well as in anemism of the aorta. 

Aneurism of the Pulmonuy Artery. 

Rokita1U1ky, Krankheitcn clcr Artc ricn. S. 30. Beob. XIT.-Dlanhy, P rag. Viertcl
jahrschr. 1848.- Dowse, Lancet. 1874. Tl. p. GGO.-Gile1oski, Wien. med. Wochcn
schrft. 1868. Nos. 33-38. - Goldbeck, Diss. Oicssen. 18G8 (a collection of twenty 
C.'\Scs). 

Anemisms as well as chronic endarteriti s are extremely ra re 
in the pulmonary artery (out of 915 cases of aneurisms generally, 
Crisp relates only four). 

They may be spindle-shaped or sacculated, of moderate size, 
and usually situa ted on the arterial trunk. 

Small anenrisms of the in tra-pulmonary branches of the artery 
occasionally occur in tubercular cavities (originating in th!> 
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diminished resistance of the surrounding tissues and in external 
traction), but they are solely interesting anatomically.' 

According to the observations hitherto recorded, in whlch, 
however, the diagnosis has been bnt seldom made during life, 
ancurism of the pulmonary artery may exhibit the following 
signs : dulness, with more or less considerable prominence in the 
second intercostal space on the left side and beneath the second 
left costal cartilage ; above this loud sounds are heard, and a 
systolic-usually also a d iastolic-impulse is perceptible. 

Insteacl of the sounds, or, along with them, murmurs, espe
cially a systol ic one, may be heard and their thrill felt ; these 
are propagated in the direction of the pulmonary artery, to the 
left and upwards. 

Such an aneurism is very readily mistaken for an aortic aneu
rism. But the consecutive phenomena (d ilatation and hyper
trophy), whirh in the one case are confined to the left ventricle, 
and in the other to the right one, are important aids to the diag
nosis; as may be also the proofs of consecutive changes in the 
lungs (hemonhage, embolisms, etc.). 

Ruptme usually takes place into the pericardia! sac. 

Aneurisms of the Ductus Botalli 

Are merely of anatomical interest; they are not above the size 
of a hazel-nut, and usually communicate only wi th the aorta, 
not with the pulmonary artery ; they occur in new-born children, 
and unclergo a spontaneous cure by the formation of a clot.' 

Anenrism of the Abdominal Aorta. 

Lebert, Aneur. d. Bauchaorta und ihrer Zweige. Berlin. 1865 (au analysis of one 
hundred and three cases).-Moore, :Meclical Pr~ nnd Circular. March, 1869. 
Sallf, Th~sc de Paris. 1860.- Wade, British Med ical Journal. 1868 (Dicrotic 
pulsc).-Murray, Medical Times and Gazette. 1867. II. p. 647.-Do., On the 
rapid cure of uneurism by pressure. London. 1871.- Chancel, Gaz. des IIopi· 

1 Vide Fearn, Transact. of the Path Soc. 1868. p. 45. .Moxon, ibidem, p. 55. 
~ 1'lwre, Archiv gCn. IV. SOr. Tom. 23. p. 30. 
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taux. 1866. No. 37.-Ch(tl fo, Gaz. mild. cle Lyon. 1866. No. 4,-Daly, Lon
don Hosp. Rep. 1866. ill. 

Aneuri sms of the abdominal aorta are of frequent occurrence 
in the neighborhood or the trip us Halleri (cmliac axis), more com
monly below than above it ; they are spinclle-sbaped or saccular 
(from three to six inches in mean diameter); often of very con
siderable size (containing as much as ten pounds), so that they 
can be felt. 

According to Stok es they are mostly " false" ancuri sms. 
They chiefly project from the anterior surface oi· sides of thP 

artery, ancl compress or push aside the neighbori ng in te t ines, 
vessels, and neiTes, or produce erosion or curvature of the spinal 
column. They more frequently develop downwards and to the 
left than upwards and to the right, because of the liver and 
diaphragm. 

Adhesions of the sac to other organs al so occur. Rupture 
takes place in about two-thirds of all cases, most frequently into 
the retro-peritoneal cellular tissue, between the layers of the 
mesentery, into the peritoneal or one of the pleural cavities, or 
into the intestinal tract. 

Crisp observed the abdominal aorta affected 105 times out of 
915 cases of aneurism. 

Symptoms. 

The objective facts in anenrisms of the thoracic and abdom
inal aorta exhibit many analogies, but from the more yielding 
cl1aracter of the walls an abdominal aneurism becomes percep tible 
or even visible while still of but moderate size ; i t is most usually 
found to the left just above the navel, at first covered by the 
stomach and intestines; when the abdomen is but li ttle d istended, 
the aneurism comes in contact with its anteriot· wa ll and com
municates to it a systolic concussion. On palpation of the 
tumor a forcible pulsation is perceived, somewhat posterior to 
the apex beat, and sometimes accompanied by thrill. Along 
wi th this a sound or a murmur is heard. A double shock , snch 
as is felt in anetuism of the thoracic aorta, though possible 
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(Duchek), is ouly very rarely observed; a double sound must be 
generally propagated directly from the contiguous heart. 

The murmur is sometimes audible in the aorta beneath the 
aneurism, or in the lumbar region. Diastolic murmurs are never 
heard in aneurisms of the abdominal aorta. The heart is very 
frequently free from alteration. 

vVhen the anenrism is situated high up, it cannot be pal
pated; and we can only perceive the pulsation communicated 
through the contiguous organs (liver, spine, etc.), and hear the 
murmur similarly propagated. 

In the femoral and other arteries of the lower extremities the 
pulse may be delayed more than nonnal relative to the apex beat. 

Functional disturbances may be entirely wanting in anenrism 
of the abdominal aorta, or they may be very severe. The first 
and most common of these is pain in the belly, particularly in 
the epigastric and hypochondriac regions, in the lower part of 
the dorsal and the upper part of the lumbar regions. This pain 
is deep-seated, dull, sometimes attended by colicky exacerbations, 
radiating backwards or to the sides. Vomiting, distention of the 
abdomen, constipation, and cessation of the pain upon assump· 
tion of the prone position, are often associated with pain of this 
character as well as with cardialgia. Diarrhma, icterus, persis
tent dyspepsia with vomiting, obstinate constipation, and diili
culty of swallowing may also occur. These disorders are partly 
procluced by the simple pressure of the tumor upon the msopha
gus, stomach, intestines, liver, or pancreas, but they probably 
nlso partly depend upon disturbance of the cmliac plexus, and 
possibly also the vagi, by the anenrism. These phenomena, in 
their totality, frequently resemble those presented by an ulcer 
or carcinoma of the stomach. 

W"hen the aneurism is situated lower down, particularly if it 
presses upon the vertebrre, the pain radiates more over the lum· 
bar and sacral regions, or even towards the testicles or the upper 
part of the thighs, or (from pressure on the nerves or on the fem· 
oral arteries) paralysis of both extremities may occur. 

The general condition is sometimes unaltered, at others a 
progressive cachexia sets in, which finally proves fatal without 
presenting any remarkable phenomena. Ruptw·e of the aneu· 
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rism is, however, more frequent, so that death may occur as in 
any other internal hemonhage, or we may have lucmatemesis, or 
bloody stools. The sudden occurrence of peritonitis, or of a 
painful tumor in the belly, gives a special indication as to tha 
direction of the perforation towards the stomach, the intestines, 
the peritoneum, or the retro-peritoneal cellular tissue. 

An aneurism of this kind may also rupture iuto the left pleu· 
ral cavity. 

Aneurisms of other Arteries in the Abdomen, 

These ancurisms are comparatively rare, and a re usually soli
tary ; among thirty-nine cases collected Ly Lebert, the superior 
mesenteric artery and the splenic artery were aficcted ten times, 
the hepatic artery and its bmnches eight times, the croliac and 
the inferior mesenteric arteries three times, the renal a rtery 
twice, and in three cases the aneurisrns were multipl e. 

Such aneurisms are seldom larger than a hen' s egg, gener
ally globular ; those of the mesenteric arteries are, according to 
Ponfick, not unfrequently of embolic origin. 

Whitmarsh 1 describes an aneurism of the right ovarian artery. It proved fatal 
by rupture into the peritoneal cavity. 

These aneurisms, from their small size, frequently give rise to 
no symptoms at all. If they are larger, the phenomena resemble 
,·ery much those of aneurism of the abdominal aorta; this is 
particularly the case when the cceliac or superior rnesenteric 
arteries are diseased, whilst in aneurisms of any of the other ab
dominal arteries the pain and swelling usually have a somewhat 
difierent position. These anenrisms frequently rupture, and then 
gi,·e rise to the phenomena of in ternal hemorrhage already de
scribed, which from the small size of the aneurism is not always 
fatal. 

In aneurism of the hepatic artery, besides pain in the right 
hypochondrium, icterns is often present from compression of the 
gall dnct or of one of its branches. In one case observed by the 

1 Brit. Med. Journ. 1867. U . p. 177. 
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author, there was an aneurism of the right principal branch of 
the hepatic artery the size of a hazel-nut, which had grown into 
the gall duct, that ran close to it. Repeated hemorrhages 
occurred into the gall duct, accompanied by all the symptoms of 
hepatic colic (pain, rigor with fever, collapsP) and escape of blood 
by stool ; blood was also vomited a few times, and the patient 
finally died from exhaustion. 

ANEURTSM OF TITE SUPERIOR MESENTERIC AnTERY: Ilrppne1., Oesterr. med. 
Jahrb. 1868. I. p. 3.-Chauffard, Union mM. 1864. No. 54. 

ANEUHIS:.t OF TUE ITEPATJC ARTERY: H. Quin.d·e, Berl. klinische Wochen
schr. 1811.-&Wington, Dublin Jour. 1856.-11. Wallmann, Virch. Arch. 

XIV. S. 387. 

ANEUR!Slt OF TIIE C<ELlAC Axts: Aronsohn, Gaz. mCd. dr. Strassbourg. 1806. 
No. 12.-Bulley, Med. Times and Gaz. 1863. Dec.-Co11cato, Annali 

univ. Agosto, 1862.-Schmidt"s Jabrb. 120 S. 303. 

Aneurism of the Cerebral Arteries. 

Libert, Aneurysmcn dcr Ilirnarterien. Berl. klin. Wocheuschr. 1806 (80 cases).
Gongenlu>im, Th~se de Paris. 1867.-Durand, Des ancurysmcs de cerveau, etc. 
Paris. 1808.-J. Coats, Glasgow Medical Journal, August, 1873. (87 cascs).
Hayem, Gaz. m6cl de Paris. 1866. No. 29.-P(iulicki, Deutsche Klinik. No. 
48. 1867.-R. Bartholo1~, Amer. Journ. of l\fed. Sc. 1872. Oct. p. 373.-8. Gee, 
Bartholomew's Hosp. Rep. VIL p. 147. 1871. (2 cases).-Russell, Brit. Med. 
Journ. July 23, 1870 (1 case).-R. W: Smith, Dub. Quart. Jouru. Nov. p. 
443. 1870 (3 cases).- lV. J. Church, Barthol. llosp. Hep. VI. p. 99. 1870.
Ch. Bastian, Transact. of the Pathol. Soc. XX. p. 106. 1870. (Ibidem, several 
other cases by various authors.) 

.Aneurisms of the Internal Carotid. 

Bezold, Deutsche Klinik. No. 24 et seq. 1867.-.Adams, Lancet. 1869. December 7. 

Aneurisms of the cerebral arteries are by no means rare. 1 

They occur most frequently at the base of the brain, in the 
neighborhood of the circle of 'Willis, ancl more commonly in 
connection with the carotid than with the vertebral arteries, 
especially on the artery of the fossa Sylvii (40 per cent. of all 

1 Lebert could collect eighty cases in 1866. 
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cases); and more frequently on the left side than on the right. 
Of all the other a rteries the basilar is most frequently affected 
with aneurism. 

Their medium size ranges from that of a bean to that of a 
hazel-nut ; the opening communicating with the artery is wid<'; 
their siLe frequently wh~re the artery divides. The arteria l 
coats in the aneurism a re attenuated and often defective, other
wise usually healthy , especially they are free from endarteritis; 
rupture took place in about 50 per cent. Circumscribecl inflam
mation or softening was a frequent result of their pressure on 
the contiguous pm't of the brain. 

The frequency of multiple aneurism of the cerebral arteries 
(about 25 per cent. ) is remarkable, also the freq tient concomi
tance of endocarditis and embolic lesions of the intestines. 

According to Lebert, aneurism of the cerebral arteries is 
tolerabl y uni{o1·mly spread over all ages; those of the an terior 
cerebral arteries are most common in youth, the others in later 
y ears. 

In a few cases the preoccurrence of a tumor was proved. 
English authors ascribe their origin chiefly to syphilis. 

These facts in regard lo the occurrence and etiology of nncurism of the cerebral 
arteri es, moslly taken from the work of Lebert (1 866) , make it extremely probable 
that at least the greater part o f them are of cmbolic origin (predominance in the 
area of the carotid, on the left side, youthful age, and coincidence of cudocnrcli tis), 
and this view has recently been expressed by Ogle, Poufick, aud others, and in some 
cases distinctly proved. 

Symploms.-Cerebral aneurisms are prone to develop them
seh·es latentl y, and either to remain latent till their rup ture or to 
give rise onl y to indeterminate and very gradually increasing phe
nomena, which resemble those of a tumor at the base of the brain. 
Pain in the head, sometimPs limited to one part of the cranium 
(corresponding to the site of the aneurism), a sensation of pul sa
tion, giddiness, 01· even epileptic attacks may occur. Pressure 
may e"en produce paralytic phenomena in the range of certain 
cerebral 1wrves, particularly the third pair; in aneul'ism of the 
in temal ca rotid we have compression of the trigeminus, and 
neuralgiro and amcsthcsiro in the area of distribution of i ts first 
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branch; when the aneurism is situated posteriorly, we ham inter. 
ference with speech and deglutition. 

Ilemiplegia is r:ue and usually only imperfect; pressure o! a 
basilar aneurism on the pons may originate pamlysis on both 
sides of the body, with predominance 011 one. 

After such phenomena have persisted for some time in vary
hig intensity, or without any prodromata whatever, an apoplectic 
attack occurs, to which the patient succumbs often within 
twenty-four hours, under symptoms of general cerebral com
pression, produced b.v the considerable effusion of blood into the 
arachnoid and subarachnoid spaces. 

l\Iore rarely the hemorrhage is trifling, and its absorption is 
followed by improvement of the symptoms. 

The diagnosis, as may be seen from what has been already 
said, is in many cases impossible, and at all events can only be 
defined as some disease at the base of the brain. Yariations in 
the intensity of the symptoms occtu also in other cerebral 
tumors. The fact that many of these ancurisms are clue to 
embolism permits us to regarcl existing valvular lesions or a pre
vious attack of rheumatism, etc., as of diagnostic importance. 

In a few rare cases of ancurism of the intcrn:il carotid and of the middle menin

geal artery, a systolic murmur is heard over the cranium. 
Thus Hutchinson 1 reports the case of a woman, ngcd fo1ty1 who had an aneu

rism of the internal carotid the size of an egg, which was spoutancouslycurcd by the 
cmigulation of the blood within it. It la.y external to the carotid, with which it 
communicated Ly a narrow opening; it had flnttened the Ga..:scrian ganglion, and 

destroyed the third nerve. The patient bad long suffered from headache; thrn 
pulsation in the temporal region set in, accompanied by disturLance of vision. A 
murmur was audible over the head; the pulsation gradually ceased i the general 
condition improved. The patient lived for eight years with this nneurism, and 

finally died of a dis.-.ecting aueurism of the ab<lominal aorta. From the superficial 
position of the meningeal artery, nneurism of it (which is very rare) has somewhat 
different symptoms. In one case described by Krcmnilz' the nncurism appeared 

half a year after n blow on the right side of the head on the edge of the l>Cd. A 

year afterwards, a11ovc the right car there appeared a soft, fluctuating tumor 

(7 and 9 ctm. in diameter), which could be rcponcd; pulsation and thrill could 
both be felt over it. Compression of the right common carotid caused the tumor to 

1 Med. Times. 1875. I. p. 5G3. 
'Deutsche Zeitschr. fiir Chirurgie. IV. S. 473. 187-1. 
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disappcnr, compression o f the left carotid produced increase both of the size of the 
tumor and o[ the loudness o f the murmur (!, in fu ngus uf the dura mater comprcs· 
sion of either carotid is said to ha Ye n similar effect) . One year subsequently a 
cure was effected by li gature of the right common carotid an<l the application of a 
silver plate over the osseous defect. 

The prog nosis in aneurism of the cerebral arter ies is toler
ably unfavorable. 

\\' hen the diagnosis can be made, the treatment must be 
conducted in accordance with the principles applicable to the 
treatment of aneuri sm generally. In particular we might try 
tbe use of ergotine, acetate of lead, or iodide of potassium (vfrle 
postra) ; perhaps also compression or ligature or one or the 
carotids (provisional compression must be first employed to 
ascertai11 the intluence or the collateral communication through 
the circle of " rillis, which in itself makes the resul t somewhat 
problematical). 

In what hns just been said we have left unconsidered those nncurisms of the 
minute cerebral arteri es which frequently occur in advanced li fe (Brununcrstacdt, 
PL'stalozzi, and others), lo which recent French authors (Charcot and Bouchard 1) 

have nscribecl an important influence in the production o f cerebral hemorrhages. 
Ri milar small nncurisms o f the retinal arteries are frequently coucomit.ant, and 

llllly be recog nized by means o f the ophthalmoscope. 

Multiple Aneurisms. 

It has already been sta ted that several aneurisms are not 
unfrequently founcl in the same individual, and tha t tile sup
posed existence of a so-called anenrismal dia thesis fo r the ex
planation of such cases is, to say the least, superfluous, seeing 
that in them there is always to be found extensive endarteritis. 

Cruvcilhier has described such a case (Livr. 28) wi th several nncurisms of the 
aorta and of tbe superior mcsenteri c artery ; Roki tansky (Beob. 3, Tafel. VJ) a case 
of numerous aneurisms from the size o f a millet-seed to that o f a hazel-nut, affecting 

all lbe medium-sized and smaller arteries, particularl y the mcscntcric arteries, and 

cnu.sccl by rupture of the intima. C. O. Weber, p. 178 and Cri sp, p. 188, quote 
many cases o ( mu! tiplc nneurisms. I myself have found in a gi rl aged twenty, who 

1 Archiv. d. Physiol. I. 1869. 
'Liouville, Gaz. des hOp. 1870. No. 36. 
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died of nephritis and endocarditis, multiple nneurisms of the coronary nrtcrics 
(about twenty), from the size of a linseed to that of a pea; but no others through
out the whole arterial area. During life there was no indication of the existence 
of these ancuri~ms. 

In the case related by Krauspc ('Dide antea, p. 403) there were, bcsidc8 spindle
apcd ancurisms of the brachial and femoral arteries, diffuse dilatations of several 

arteries, particularly the c:uotiili. 
Macleod 1 relates the case of a man aged thirty-seven who had six nncurislllS on 

his two inferior extremities. 
Loomis, New York, llfed. Record, 1868, July. 
Porter, Dublin Quart. Jour. 1867, p, 441. 
Pellctan, cl in. chirurgic. 1810 (sixty-three ancunsms in one individual). 
In horses multiple aucurisms of the mescntcric arteries are extremely common' 

and frequently gfre rise to attacks of colic (tide a11tca, p. 303). (This is not the 
case in Great Uritain.-1'r.] 

Diagnosis. 

The diagnosis of internal aneurisms is difficult, so difficult 
tnat in most cases they are not discovered till after cleath. Their 
diagnosis will always remain impossible when, from their small 
size or concealed position, they are remo,·ed from objective 
examination, and also give rise to no functional disturbance. 
Ilow diverse the latter may be according to tlte site of the 
aneurism, and how indefinite, may be reaclily deduced from what 
has been already said ; so that even where arterio-sclerosis and 
other etiological causes are present, we can only base upon lhem 
a very indefinite suspicion as to the existence of an aneurism. 
And, besides, in advanced life we have arterial changes, distur
bances of the respiration, and of the cardiac action, very fre
quently occuning from various causes. It is only when the 
patient has a distinctly localized feeling of pressure or pain in 
a definite part of the course of the aorta, when pulsation is Mt, 
and when a tumor is perceptible, that the idea of aneurism 
becomes probable. 

Yet, even in such a case, we mnEt beware of mistaking for 
aneurisms tumors of quite a different character, such as intra-

1 Glasgow. Merl Jour. 1873. May. 
2 According to BruckmftUer (Oesterr. Vierteljabrsch. f. Veteriniirkunde. Bd. 38. 1871), 

inmorethan75percent. 
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thoracic neoplasms, especially of the mediaslinum, collections or 
pus proceeding from the ribs, the spinal column, the pleura, 
etc.; aml we must beware of mistaking for abdominal aneurisms 
the various tumors originating in the liver, kidneys, lymphatic 
glands, pancreas, stomach, and intestines, especially carcinomata 
or those organs, encysted peritoneal exudations, frocal tumors, 
di.placed kidneys, etc. 

It is or the utmost diagnostic importance to ascertain that the 
tumor pulsates ; and we must carefully ascertain its expansile 
J)ul ·ation in all directions, and avoid being misled by the simple 
rising and falling of a solid tumor to which arterial pulsation is 
propagated. In the abdomen we can occasionally put a stop 
to thi s up ancl down pulsating movement of a solid tumor by 
pushing it to one side. 

Dislocation of the lieart or propagation or its impulse by a 
eontiguous 01·gan or tumor may also give rise to mistakes. In 
doubtful cases th P absence of continuity between the cardiac 
impulse and the pul sating tumor, and also delay of the pulsa
tion relative to the cardiac im imlse, are in favor of the diagnosis 
o[ aneurism. 

Pulsation at the upper part of the abdomen, pulsatio epiiastrica, may arise 

from various causes, and not unfrcquently misleads the tyro as to the existence of 

abdomi nal uncurism. Sometimes thi s pulsation occurs from. simple propagation of 

the Cardine pulsation (througl1 the left lobe of the liver), from simple increase of the 

force of the heart's heat, or from hn1crtropby of the right ventricle; at other times 

it originates in the ribdomiaal norta i it is then delayed relative to the impulse of 

the cardiac apex , is often jerking, and is propagated to the anterior wall of the 

ahdomen through the left lobe of the liver, the stomach, or intest ines. 

An empty condit ion of the latter organs, emaciation and anromia (!-[more prob

nbly spnnrem ia-7'r.J), relaxation of the abdominal walls, and strong projection of 

the lumbnr vertcbrre, are combined with excited cardiac action-favorable con

ditions fo r the prnduction of this phenomenon; hence thi s is specially observed in 

old women, and is desclibed as nervous pulsat ion of the abdominal aorta i it is pos

sible that in such cases there may be also dilatation of this vessel, and the varia

tions in the phenomena in such cases would be thus in part explained. Usually 

we can palpate the abdominal aorta in its normal position, a little to the left of the 

median line, down to its bifurcation (at the level of the navel), and thus determine 

its actual size, nnd so avoid mistaking this pulsation for that of an abdominal 

nncurism, which is either of larger dimensions than the normal artery, or forms a cir

tumsc ril.iccl tumor upon it. 
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There may even be a difficulty in explaining the nature of 
any murmur which may be present. " 'e must remember, how. 
ever, that an anenrismal murmur is almost exclusively systolir 
in character. 'l'he heart must, first of all , be carefully examined, 
so as to avoid the possibili ty of any mistake arising from tlw 
presence of any valvular murmurs. A dilata ti on of the ascend
ing aorta, too trifling in character to be reckoned an aneurism, 
may nevertheless be sufficient to give ri se to a systolic blowing 
murmur, as may also trifling vegetat ions or rigidity of the aortic 
valves, without there being any actual stenosis present ; in sucli 
ca ses, therefore, we must specially seek for other signs ancl symp
toms in order to determine the existence of an aneuri sm with 
certainty . And in making the necessary examination, we must 
also not forget that na rrowing of the arteria l calibre, from the com
]Jression of a tumor, or from the results of chronic endarteritis, at 
the origins of any of the large a rteries, may also give rise to sys· 
tolic murmurs. Finally , when the artery ausculta ted is only 
covered with soft parts, as, for instance, is the case with the sub
clavian artery and the abdominal aorta in part of their respec· 
tive courses, compression by the stethoscope may give rise to an 
a rtifi cial stenosis and a murmur. In such cases it is importan t 
when the murmur is always heard exactly a t the same spot, and 
also with the upper part of the body bent forward. 

\Ve must always remember that even in large aneuri sms 
most of the signs already described are inconstant, and that their 
partial or total absence cannot therefore be regarded as exclnd· 
ing the presence of an aneurism ; in making the diagnosis, lhere
fore, we must dul y consider all the local and other phenomena 
as well as the history of the development of the disease. Fre· 
quently we can attain a somewhat probable diagnosis of aneu-
1·ism only by excluding the possibili ty of any other disease. 

The differential diagnosis from simple a therosis of the 
arteries is all the more difficult that it very frequently coexists 
wi th aneurism, and because it is upon thi s disease that those 
disturbances of the general nutrition depend which occasionally 
accompany aneuri sm ; we ought, therefore, only to assume the 
existence of aneurism when characteri stic local symptoms are 
present, or when appropriate functional disturbances of thoracic 
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or abdominal organs have become relatively suddenly developed 
in connection with long existing atherosis. 

The subjective ailment not unfrequently resembles simple 
angina pectoris ; but in the la tter disease the pauses are more 
frequentl y quite free from pain, while in aneuri sm the dull foe]. 
ing of oppression is continuous, though its intensity may vary; 
the pain of the la tter also does not always shoot directly from 
the region or the heart as in angina pectoris. 

Mediastinal neoplasms are distinguished from aneuri sms of 
this region by the communicated character of their pulsation, 
and by the usually somewha t triangular form of their dulness ; 
they ordin ~nily g ive rise more rapidly to cachexia, involve other 
lymphatic glands (those of the neck, ax illa, etc.), and early, 
and befo re they have attained any great size, give ri se to com
pression o[ the msophag us, the bronchi, the vagus, etc. 

Should the mediastinal tumor be of secondary origin, the 
organ primarily diseased indicates its nature. 

Course and R esult. 

The course o[ an aneurism is with few excep tions u chronic 
one, and its commencement cannot usually be determined. At 
first indefini te phenomena occur, which are but little regarclecl: 
shortness of breath, slight feeling of oppression in the chest ; 
to these succeed attucks of asthma, ancl of palpitation; the 
general m1tri tion suffers, ancl the tumor may then become per
ceptible. In anemisms of the abdominal aorta, pa ins in the 
epigastrium or in the back usually constitute the equally inde
finite primary phenomena. 

In but u few cases only can the patient definitely elate the 
origin of hi s disease from a certain time, from au injury, or an 
over-exertion, etc. 

Finally, there are cases which run their course wholly latent, 
ancl which either succumb to some totally different disease, or in 
which the primary occurrence of definite symptoms is at once 
rapid ly followed by death. 

In all ordinary cases the disturbances already mentioned 
gradually increase, the phenomena due to pressure upon the con-
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tig uous organs are developed, and thus we have serious interfer
ence with the respi ration, the circulation, or the digestion, so 
that some complica tion on the part or these systems leads to a 
fatal result ; or the patient may die from m:uasmus, or from 
some accidental intercurrent disease. 

Not unfrequently, during the course or an aneurism, there occur 
periods of remission of all these disturbances; in particular, the 
phenomena due to pressure often undergo remarkable variations, 
which may be due to the formation of coag ula and consequent 
changes in the plasticity of the tumor. 

In regard to the duration of the disease, we know but little, 
on account of the uncertainty as to its commencement. In thirty 
cases of anemism of the thoracic aorta, collected by Lebert, the 
disease lasted from half a year to fom years, wi th a mean of one 
and a quarter years ; but aneurisms have bePn known to last for 
a much longer time, and this is at least highly p robable in many 
of those which are latent. Anenrisms of the abdominal aorta are 
credited with a much longer duration, as much as eig ht years ; 
but this may be only apparent and may depend upon earlier 
diagnosis. 

Of thirty-six cases of " internal aneurisrn" analyzed by P. 
Niemeyer, he ascribes to three a duration of from 10 to 20 years, 
and to eight a duration of from 3 to 6 years. 

In young patients with a powerful cardiac action, the disease 
seems to make more rapid progress than in old people. 

In one cnsc observed by myself, the patient, aged fifty .seven, with an nnemism 
o [ the descending thoracic aorta the size of two fists, could, one year subsequent to 
the occurrence of symptoms (probably much longer after the commencement of the 
aneurism), still pursue his calling as a guide in the Bernese Alps, anc.l make journCJS 
of from 8 to 10 German miles (32 to 40 British) in Jcngth, such as the passage of the 
Grimsel. 

A weaver, aged thirty- two, li ved and labored for twelve years 1 with au aneurism 
of the aorta projecting through his sternum. 

In by far the larger number of cases the disease proves fatal, 
either, as already rela ted , by marasmus and local complications, 
or suddenly by paralysis of the heart, or more frequently by 
rnptmP of the sac. 

1 Jamie~on. Med. Press and Circular. Feb. 1873. 
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Rupture is r ery common in aneuri sm of the cerebral arteries, 
and death then follows under the phenomena of cerebral apo
plexy. 

A cure is Yery rare, and all the rarer the larger the aneuri sm, 
the larger the artery from which it springs, and the larger the 
opening of communication between the aneurism and the ar
tery is. 

Cures of peripheral anenrisms are most frequently observed. 
Ciu·ed anenrisms of the aorta are only found accidentally at post
mortem examinations, but even during life diminu tion in size 
and cessation of growth, consequently a comparative cure, have 
been observed in aor tic anenrisms. 

According to Stokes, the cure of an aneuri sm may be simu
lated by the pulsation becoming less or disappearing, the tumor, 
nevertheless, extending in other directions. 

Prognosis. 

From what has all·eady been said, it is evident that the prog
nosis in aneurism is mostly unfavorable, all the more unfavorable 
the less open it is to surgical treatment, and the more volumi
nous and thin-walled it is, because then the compression of con
tiguous organs is more important, and rupture itself more immi
nent. Extensive arterio-sclerosis makes the prognosis even 
worse, on account of the marasmus connected with it. Further, 
the prognosis mate!'ially depends upon whether the aneurism 
threatens to impaLr the functions of any vital organ. 

Treatment. 

COMPRESSION: Murray, On the rapid cure of aneurism by pressure. London. 1 8 71. 

- Moxon and Dm·ham, Case o f abdom. nneur. cured by compression of the aorta. 
Med. chir. transact. Vol. 55; and Lancet, April, 1872.-E. H. Grecnlww, Med. 
chirur. transact. Vol. 56, p. 385 i and Lnncet, June1 1873.-B1·yant, clo., Lancet, 
April, 1872. Med. cbirur. trnnsad. Vol. 55. April, 1872.-T. Jlolmu, Surg ical 
trcntmcnt of nneurism. Lancet, June to Nov. 1872. 

EROOTINE: -von L an(Jenbed·, Berl. klin. Wochenschr. No. 12. 1869. - R ouge, Bull. de 
la Soc. mCcl. de In Suisse. Rom. 1SG9.-Dutoit, Arch. fUr klin. Chir . X II. 11 . 3. 
- Wolff, Ttcilung cinc>s Ancur. nortae abd. Berlin. klin. Wochenschr. 1873. N o. 

VOL. VI.-29 
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27.-Caliano, Ucbcr die subcut. Anwcndung des Ergotin~. Berlin. Diss. 1873. 
-P. Vo!fl. Bcb. v. Variccn mit Ergotininjection. Berl. klin. Woc11cnechr. 1872. 
No.10. 

CoAOULATtNO INJECTIONS: Parequin, Bull. de In Soc. de Chir. Vol. TIT. p. 524. 

184D.-Lenoir, Gaz. hebd. I. No. 2. 18;;3. Oct -Gontau:r; et Oiraldis, ExpCr. 

sur lcs inj. Ibid . April, 1854. 
FonEmN IloDTES: Moore (twenty-six yards of iron wire), Lancet. 18G4. I. April; 

and Med. chir. transact. Vol XLVII. p.12!). London. 1864.-Levis tPhiladcl
phin). Introduct ion of horse hair. Philadelphia J\lcd. Times. 25th Oct. 1873.
lbid. 1874. No. 126.- 1'. Bryant, Guy's llospital Gazette. Gth Dec. 1873.
Baccelli, Treatment of ancurisms. Gaz. med. ital. Province Vcnctc. 12th April 
and 24th .May, 1873. 

GALVANO-PUNCTUHE: Pi.trequin, Comptes rcndu11. Bel. 21. p. !192. 1845.-Bruna, 
Galvano·chirurgie. Tlibingen. 1870.-J. Abcille, L'ClcctricitC nppliq. Ula thera
pcutiquc chirurg. 1810. - Duncan and Jt~nrser, Edin. 1\led. J our. 1867. Aug. p. 
102 (c :cpcrimcnts upon the action of galvanism on albumen, etc.). 

L. Cinisclli, Dcll'azione chimica dell' Electdco, etc. Cremona. 1862.-Do. (report 
of twenty-three cases), Annali uni l'crs. Nov. 1870. L'[mparziale. April, 1871. 
Gaz. mCcl. de Paris. 1872. No. 27.-Do. (report of five cases), 11 Galvagni. 
187a.-Do. (one case), Gaz. 'Med. Lomb. 1808. Nos. 3!J nnd 44.-Dimran, 
EdinL. Med. Jour. 1872. Dec. l BGG. April. p. !120.-Lincofo, New York Med. 
Rec . May 15, 1871.--Bo.Jttian, Brit. Med. J our. Nov. 22 and 2!1, 1873.-.. lf. 
Beck, Lancet, Oct. l S, 1873 .-.U: C. A1ulerson, Lancet, F cL. 22, 1873.- ilfauhi
avelli , Gaz. med. ital. Lomb. No. 38. 1870.-De Crislbfo1'is, Hendicont del R 
Inst. Lomb. Ser. II. Vol. III. 1870.-Gaz. med. it. Lomb. 1870.-.Jfrmachelli, 
Gaz. med. it. Lomb. 1870.-F. dell'Acqua, Ibidcm.-Zdekaner, Pctcrshurg med. 
Zcitschr. I. Ilcft. tSG!) (five cases). 

Cum~ UY STAilV,\TION AND THE RECU MBENT POSTURE, ToGETITER OR SEPARATELY: 
:Aforyagni, De sed. ct caus. morb. Epist. XVII. No. 30.-J. T uJi1cll, Successful 
treatment of internal oncurism. London. 1875.-Do., The treatment of ancu· 
rism by position. Lancet. 1~73. Dcc.-Nicolayaen, Nord. med. Ark iv. 1869. 
J ahrcsber. II. S. 85. 

ACETATE OF LEAD : Dusol et Le!frouz, Arch. gt'.!n. de mC:d. 183!). III. ser. v. p. 443. 
-Hoegh, Norsk. :Magazin. f. Lreg. Bd. 22. JI. 6. 1868. 

[IODIDE 01-~ POTASSIUM: Chuckerbutty, Brit. .Med. Jour. 1862. July.-Roberts, Brit. 
Jilcd . Jour. 18G3 . January. - Bouillaud, Gaz. d. flOpitaux. 1850 -Balfovr, Ed. 
:Med . Jour.1 868, July ; and 1869, and 1871.-Do., Transactions of St. And. Med. 
Graduates, 18Gl. p. G8; and for a full account of this treatment, based upon 
over thi1ty cases, with numerous cases and dissections, vide Balfour, Clinical 
lectures on di seases of the heart and aorta. London. 1876. p. 367.] 

The treatment of aneuri sm must have for its object the oblit· 
eration of the sac; only thus can a perfect cure be obtained, as 
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we learn from sponta1wo us cures a nd from the results of surgical 
inter[erence in the aneurisms of peripheral arteries. 

\\'hen a perfec t cure or this kind is aimed at, it is necPssary 
that a proper supply of blood to the parts lying beyond the 
aneurism be duly secured, either by patency of the arterial lumen 
or by the collatera l circul ation. 

" ' hil e therefore most of the methods of treatment propos!'d 
liave for their object the formation of coagula within the a neuri s
mal sac, the coagula fonned do not all seem to be or equal value 
in respec t of their power of organization. 

Coagulation may be induced in three modes : hy slowing the 
blood stream; by the production or an unequal ancl unpven sur
face on the intem a l wall; and, finall y , by causing inflammation 
of the wall o[ th P sac. By many modes of procedure, seveml of 
these causes a re put iu action simultaneously. 

An adranc8 in the mode of treating aneuri sm is chiefl y to be 
lookt>d [or from a rr arate experimental in1•estigations as to the 
conditions under which we shall not only be able to produce 
C'oagul a. a.twill wi thin the· sae, but to prndnce organiz.'t_bl t' coc1g· 
ula, and as to lhe conditions under which they ac tuall y do 
bccon1 P 01·gani zPcl. 

In the large arteries of cavities o[ the trunk the customary 
nwthods of ligaturL•-abo\'C tho nneurism, below it, or both alJO\'O 

and lwlow it-muRt of necessity be alm os t exclusively restricted 
to thes('l'Oncl method , and er en then ligatnre is only applicable in 
cxcr•pti onal c·a~c·s. a~ in aneurism of th e innominata, wh ere the 
rarnt icl and subcla1·ian ar teri Ps may be tied, and in aneuri srn s o[ 
tlw iliac arteri es or of the abdominal aorta, where the fe moral may 
be ligatu1·ed. 

In a woman with n sncculntcd nncurism of the nrch o f the nortn, wh ich during 
life was thoug ht lo be an nucurism of the innominata nod pulsated at the junction of 
the right clnv iclc with the sternum, Christopher llcatJ1 1 tied the snbclnvian nrU· ry nml 
the common carotid. The tumor diminished in i:: izc, the patient was <lii:chnrgccl 
cured, nnd four years subseq uentl y died from rupture of the nncurism externally. 

In one case operated on by F f'nrn , the patient died o f pleurisy three months nftcr 
the opemtio n ; the ancuri sm was fill ed wi th okl coag uln.' These relatively success

ful results oug ht to lend lo furth er similar trials. 
~~~~~~~~ 

1 The Lnncet. July, 1870 . ' Chr. Heat/1
1 

Transact. of the Pnthol. Soc. 1868. 
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A similar operation was performed by Ilolmcs, 1 in the ca~c of nn ancnrism of 
the aorta and of the innomiuata, with temporary benefit. The patient died sevtn 
weeks subsequently. 

Cockle and Heath 2 Jigatured the left carotid in nn ancurism of the arch of the 
aorta, and observed as its result remission of the subjective symptoms and dimiuu. 
tiou of the pulsation. Cockle 3 quotes similar cases, which hnd, however, been mis
taken for ancu ri sm of the innomiuata. 

Even the alxlominal aorta has been a few times ligatured (from the left iliac 
region)-hut unsuccessfully- (Cooper; also in a case of :rncurism of the left com
mon iliac by W. Stokes. 4) 

Instead of ligature, compression has been frequently employed in peripheral 
aneurisms. Whilst it has not been found possible to keep up direct compression of 
the ancurism itself by bandages etc. for any length of time, indirect compression
on the artery leading to the sac-has been more successful. This has either been 
carried out by means of vai;ously modified tourniquets or by the finger, appliecl 
constantly for se\'cral days, or daily for a few hours on ly1 during a longer period. 
The pulsation becomes grnclually feebler, and finally disappcars 1 as the sac becomes 
filled by coagula. Complete suppression of the blood stream is not necessary for 
the production of this result, but only slowing of it by lessening its quantity i 
hence the compression does not require to be complete. 

Recently this procedure has been employed in the treatment of aneurisms of the 
abtlominal aorta, Lister's compressorium having been applied above the aneurism 
during chlorofo rm narcosis. [So early as 1864, Dr. Murray, of Newcastle, suc~CSS· 
folly operated in this way in a case of abdominal anruri~m. An ordinary tourniquet 
was employed; the first ~Cance l:istcd for two hours, the seco11d-three clays subse
quently-for about five hours; the result was completely successful; the patient, three 
mouths subsequently, was following his trade as an engine fitter, and died six years 
afterwards from rupture of another ancurism. The dissection proved that com

plete obliteration of the aorta had occurred. Viele op. cit.-7'r.] Moxon amlDurham 
compressed in one case for ten hours, Green how for several hours repeatedly; in both 
cases dimiuution of the pulsation occurred, in n few weeks complete cessat ion, and 
finally a cure. The radial pulse daring the compression exhibited increased fre
quency; it was tense or small and dicrotous; in one case pain and coldness of the 
lower extremities, vomiting of blood, and temporary nlbuminuria were observed, 
and in it, indeed, judging from the absence of pulsation in the femoral arteries and 
their branches, obliteration of the aorta had been produced. In two other cases (by 
Bryant and Bloxam) the compression proved fatal by inducing peritonitis. 

This method, though thus not without danger, bas been followed by good 

1 St. George's Hosp. Rep. VI. 1873. 
'Brit. Med. Jour. May, 1872. 
3 Lancet. 18G!). April. &nds, New York Med. Rec. 186!). Dec. Maunder, Lancet. 

JSG7. rr. p. 324. 
4 Dnb. Quart. Jour.1861. August . 
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rci;ults. Should the ancurism lie too high, distal compression may be tried (as was 
done by Bryant), and in this case also cMgula formed within the sac. 

Kneading of an ancurism, whereby it is sought to loosen a clot and get it so 
wedged as to block up the arterial opening, is but rarely employed even in aneuri~ms 
of the peripheral arteries, and ought to be entirely rejected in the case of aneurisms 
of the larger arteries on account of the great danger of embolism. 1 

Instead of employing mechanical compression, the effort has 
been macle to diminish the sac by prodncing contraction of its 
muscuhtt· elements ; at least this idea seems to have been the 
primary inclncement to the employment of the subcutaneous in
jection or ergotine. From one-half to four and a half grains of 
watery extract of ergot dissolved in a mixtlll'e of one part of 
glycerine to five or alcohol, or in glycerine and water, equa l 
parts, have been injected over or in the neighborhood of the 
tumor, at intervals varying from half a clay to several clays. The 
tumor is said to hare become gradually small and hard, and the 
pulsation to disappear. 

Langcnbcck cured in this way nn n.ncurism of the subclaviau in six weeks, nod 
one of the radial in twenty.four hours. Good results are also reported by Dutoit, 
C;ttinuo, etc. Wolff cured an nneurism of the abdominal aol'ta. by iojections io th" 
mcsogastric region, whilst Rouge (as well as the author) was unsuccessful in aortic 
aueurisms. 

At the place of injection indurations or suppurative inflammations frequently 
occur; whilst the latter may favor rupture of the aneurism, the former may lend to 
a dcsirnble compression and stl'engtbening of the walls of the nneurism. And in 
this way Schwalbe t has explained the good results observed, which he regards as 
produced not by the specific action of the ergotine, but by it.s property of exciting 
intl:unmatiou, partly due to the vehicle employed. The author agrees in this opinion, 
since any permanent contraction of the arterial muscle by ergotine has not been 
)>roved, and is not probable i moreover, because in the walls of the nnenrismnl sac 
the muscular element is very defective. And this is specially the case in ancurisms 
of the larger arteries, particularly the aorta. If, in consequence of the recorded 
results, nny one should desire to try in any case the iujection of ergotine, great caution 
is recommended in regard to the amount and quality of the fluid injected, ou 
account of the danger which may arise from the possible occurrence of an ahscess. 
(Boiling the fluid to be injected, or dissolving a small quantity of chloral in it, so 
as to destroy existing bacteria, is said to be an effectual metltod of preventing the 
occurrence of inlJnmmntion or abscess.-Pr.] 

1 Vide Esmarcli. Vireh. Arch. 1857. XI. S. 470. 
'Vircb. Archiv. 5G, S. 3GO. 1872. 
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It has fmther been attempted to produce coagulation within 
the aneurismal sac by chemical means. Alcohol, acetic acill, and 
sulphuric acid have been recommended for this purpose. Salts 
of iron, particularly the soh1tiou of the chloride, have been em
ployed, a few drops being introduced by means of Pravaz's 
syringe into the cavity of the aneurism. The deposit of albumen 
thus procluced is supposed to combine witb. the rest of the blood 
in the sac coagulated by the injection, and to form a solid mass. 
Since, however, the ferro-albuminous precipitate is of a tolerably 
loose consistence, there is a probable danger that part of it may 
be swept ofE by the blood-stream and driven into some of the 
peripheral arteries; and this may occur even when the superficial 
arteries lying above and below the sac have been compressed for 
some time. This will happen all the morn easily, the larger the 
opening communicating between the sac and the arterial lumen, 
and the greater the amount of the fluid injected . The results of 
this procedure, which has specially been tried in France, have 
uot been encouraging; besides embolism, infhLlnma.tion and gan
grene of the sac have occurred. This method should at the most 
be only attempted in snperficial sacculated aneurisms with a 
narrow neck, and even in these there is great danger of suppura
tion of the sac and of the superjacent tissues. 

Attempts liave nlso been made to produce coagulation within tlic ancurismnl 
sac hy the introduction of foreign bodies, nn<l at Vclpeau1s recommendation needles 
have been introduced into the sac (acupuncture); but even in small peripheral 
uncurisms the result bas been very doubtful and the complications many and dan· 
g-crous. 

Stromcyer 1 recommended the injection of molten wax or spermaceti into 
the sac, isolateLl by pressure and emptied of blood ; such an attempt could, how· 
ever, only be carried out in peripheral arteries. 

Moore, of the 'Middlesex Ilospital in London, seems to have made the first 
practical experiment in the introduction of a large mass of foreign substance into 
an aneurism; he introduced, through a canula, twenty-six yards of fine iron wire 
into a projecling aneurism of the ascending aortn; the patient died with signs of 
exacerbation of the local symptoms. Recently, Ba.ccelli, of Rome, in a similar case, 
pas-,ed a trocar (one seventeenth of an inch in diameter) obliquely through the skin 
to a depth of one and a half inches into an aneurism, and through it introduced a 

1 liandbuch d. Chirurgie. S. 309. 



AXEURISM.-TREATl!ENT. 43.3 

piece of wntch-spring fourteen inches long nnd one twenty-fifth of an inch broad 

into the sac, within which it coilctl itself up. The wound wns closed by collodioo. 

1'cmpornry dnninutiou of the pulsation occurred, but this was soon followed by in

flammation o( the skin and gangrene; the patient died on the thirtieth day. 

During this period repeated attempts were made to remove the watch-spring, and 

pieces of it were actually taken out. At the dissection the rest of the spring was 

found in six pieces, associated with congula of various ages and fluid blood. The 

opcuing IJctwecn the sac and the aorta ll!Casured four-fifths of an inch in diamct('r. 

Other surgeons lrnve employed horse hair instead of iron wire. Levis, of Phila

dclphit1, treutccl in this way an enormous aneurism of the subclavian which pro

jected considcrnhly hoth above and below the clavicle. Through the canula or a 

fine trocar he inlro<luccd more thau twenty four feet of hai1· into the ancurism; in 

fourteen clays the tumor was hard, and pulsation had ceased hoth in the tumor and 

in the axillary and radial arteries; the pain had disappeared; nevertheless bloody 

expectoration occurred, and the patient died suffocated. The hair lay in the pos

terior part or the sac, which was filled with old and recent coagula. 

1'. Bryant treated after a simihu fashion n popliteal ancurism, in which, on 

account of valvular cardiac lesion, no other treatment seemed possible. The pul-

sation diminished, hut the patient died. 

llowcvcr dangerous the introduction of a foreign body into an ancurism may 

appear at the first glance, yet futther experiments seem quite justifiahlc from the 

insuflicicncy of nil our other remedies. Iron wire seems preferable from its free

dom from any possible organic infection, yet, as Baccclli's case proves, it may wound 

the sac from within. Possibly carbolizcd catgut may Le employed with advantage. 

Soon after the introduction of acupunctur~, it was attempted 
(first of all by Petrequin, 1831) to pass a galvanic current 
through the needles-galvano-puncture. In this way their 
mechanical action as forPign bodies was combined with a chemi
cal action, produced by the electrolytic decomposition of water 
and of the salts in the blood. 

Whilst at the negative pole hydrogen (2 vols.) nnd alkalies were separated, at the 

positive pole oxygen (1 vol.) and acids were separated, and the nccclle was oxidizccl 

unless nmcle of one of the noble metals. When the needle-shaped poles of a battery 

arc clipped into nllJUmeu or serous exudation, there is formed on both of them a 

white spongy mass consisting of bubbles of gnsancl molecular albumen, and of these 

that formed at the negative pole is considerably more voluminous, looser in texture, 

and more easily separated from the needle than that formed at the positive pole. If, 

instead of a solution of albumen, blood be employed, the mass separated at the posi

ti\•e polC' is of a brownish-black color. It is certain that the acids and alkalies electro

lytically S<'parntccl, from their influence upon albumen and on hremoglobin, h:wc a 

bliare iu the formation of these mnsscs, Out it must remain undcLermiuecl whether the 
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clirect influence of the galvanic current may not have contributed to the forma
tion of the "coagulum;" at all e\·ents, this must be regarded as perfectly clistinct 
from a" fibrinous coagulum,'' or from a coagulum produced by the action of chem
ical reagents. Nevertheless, such a coagulum may initiate u further "fibrinous 
coagulation." 

Experiments on living animals have proved that even in living and circulating 
blood local coagulation may be produced by galvano-puucturc. 

Wl1en employed therapeutically, this coagulation certainly occurs to a varying 
extent and in divers degrees of rapidity; in each in<livdual case, indeed, the con
ditions vary considerably. 

According to Cinisclli, the clot produced hy electricity within the sac of nn 
nneurism differs from. that ordinari ly found there in its density, the absence of 
lamcllro in its structure, its irregular edges, and its yellowish, pale-red color. Bcsicles 
the d.ircct action on the blood in the sn.c, the inflammatory excitement in tlic wall of 
the sac must also have an iufiuence upon the subsequent formation of the clot. 
Interrupted currents have been employed a few times, but they have been for 
various reasons found unsuitaLle, and have accordingly been given up. 

Cinisclli recommends for galvano-puncturc a. current of low intensity (to avoid 
cauterization), but of a sufficient degree of tension, for the production of which a 
column of many clements, possessing but a small supcrficics, and but little electro
motor power, is best suited. He employs a voltaic column consisting of thirty zinc 
and copper plates (each from two to four inches square), or also from ten to thirty 
small Daniell clements. These will develop iu water aciclulatccl with sulphuric 
acid, from twelve to eighteen onc·lmndredths of a cubic inch of detonating gas (2 
parts of hydrogen to 1 of oxygen 1) in five minutes. Tic prefers needles one twenty
fifth of au inch in thickness, sharp and well polished, nnd mncle of steel, so thnt 
they may become oxiclated, and corrosion of the tiRsues by the electrodes may thus 
be avoided. The needles were introduced to a depth of from one to two incl1es, and 
at a distance of at least four-tenths of an inch from one another; in intrathoracic 
ancurisms from two to four needles were employed, in cxtrathoracic ones not more 
than six. Instead of employing a continuous current, he prefers to allow both . 
poles to act upon each needle alternately, and indeed at first he unites the positive 
pole with the first noodle, and employs ns the negative pole a clamp electrode ap
plied in the neighborhood; after five or six minutes he unites No. 2 needle with the 
positive pole, No. 1 needle with the negative, then No. 3 needle with the positive 
pole, nod so on. The whole of the sCnncc should last only from twcnty-fi,•e to 
forty minutes. By changing the poles the corrosion of the tissues is said to be di
minished. 0. changes the pole so soon as a black ring lrns fonnecl round the positive 
needle, nnd clrnnges again whenever (at the now negative pole) a white zone has 
become developed with in the black circle. The needles must be at once removed 
when the operation is finished, and this is most easily clone by needle forceps, as 
their oxidized surface produces considerable friction at the punctures. The body 

1 Vide Watts' Dictionary of Chemistry. London. lSGG. Page 285. 
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must be maintnincd in perfect rest, and the tumors must be fomented with a lead 
lotion or covered with a bladder of ice; by this and by compression any trifling 
bleeding from the punctures is at once supprcs.scd. The galvano-punctw-e& should 
not be renewed till after the lapse of several weeks. 

A !cw writers on the subject (as J. Duncan) la.y considerable stress upon the 
needles being isolated, except at their points, by some covering material (such as 
enamel, glass, gutta-percha, or vulcanite). But the needles arc thus made thicker 
ancl le smooth, nnd it is also questionable whether we may not thus prevent a 
sliglit cauterization of the punctures, and a slight coincident inflammation which 
may serve to prevent hemorrhage. Gilt needles and platinum needles have also 
been employed; these, because incapable of oxidation, arc more easily removed, but 
arc more objectionable than the steel needles, Lecause the punctures made by them 
ara more extensively corroded. 

Whether the changing of the poles recommended by Ciniselli is of ad vantage, 
mny be doubted (according to Duncan the congulum thu~ obtained is firmer but of 
slower formation). The author (at the recommendation of Prof. Hitzig) has used 
needles (long Carlsbad needles) connected with silver wire and attached to the 
positive pole, whilst a broad moist electrode was employed as a negative pole and 
applied over the skin at a distance of from three to six inches; no evil results from 
caute1izntio11 were observed. The positi\•e pole deserves to he preferred on account 
of the greater density of the resulting coagulum. 

It is readily understood that the closing and opening of the current must be 
gradunlly made to avoid shocks, and that the needles must be so introduced that 
they shall not come in contact with each other. 

If we follow the preceding rules., evil results are scarcely ever observed. If the 
sac has very thin walls, considerable hemorrhage may follow i when the cauteriza· 
lion has been too great, or when the tension of the skin has been extreme, suppurn· 
tion of the punctures may ensue. 

or twenty-three cases of electro-punctnre for aneurism of the 
thoracic aorta related by Ciniselli, five were cured; only one 
case from defective procedure proved fatal by gangrene oi the 
punctures. Moreo,.er, improvement of the objective phenomena 
of the aneurism occuned often aiter the lapse of days or weeks 
(hy the secondary formation of a coagulum). Under fa,•orable 
circumstnnc<'S, one single electro-puncture may be sufficient; 
according to Ciniselli (nncl others), this is to be expected when 
the a1wurism is oi medium size, is still intrathoracic and only 
comm unicatl'S with the artery by a small opening. The neigh
borl1ood oi emerging branches is unfavorable. Temporary 
r<'snlts from electro-puncture are frequently observed (Duncan, 
Z<kkancr, etc.). Of three casPs of strongly projecting aneurisms of 
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the thoracic aorta treated by the author by repeated elcctro
punctures, only one presented an objectirn retrogression of all 
the symptoms; no evil results were e,·er obscrrecl. 

In most cases it is either wholly or partly impossible snccess
fully to cany out these attempts at the ct1re of an anenl"ism, 
and we are tl1erefore forced to employ an indirect method of 
treatment, either by itself or in aid of the direct local treat
ment. 

Under all circumstances, the general treatment or the patient 
is or the greatest importance, aud this, as a whole, must he 
similar to that of a patient laboring under ca1-diac disease. 
Bodily exertion, all excitement, whether prnduced by psychical 
or alcoholic agency, etc., in short, whatever increases the car
diac forre and the arterial blood pressure, must be arnided ; ancl 
this must be all the more strictly insisted upon, the greater the 
derelopment or the anenrism; exception must, however, be made 
in !aYor of some few indiriduals, such as the case or aneurism of 
the abdominal aorta related by Stokes, where active mornment 
and the use or alcohol relieved the violent neuralgic pains. 

Exl'rtion or muscles in the neighborhood of an anemism are 
chietly to be avoided. 

The diet must be moderately nutritious and suitecl to the 
strength of the patient; when general marasmns is commencing, 
the chief object of treatment must be to delay it by the adminis
tration of nutritious food. 

An opposite opinion was acted upon by many of the earli er ph)·sicians, who 
prescribed repeated bloodletting anU a starvation diet, from the apparently very 
rational idea that they could thereby diminish the mass of blood and the amount 
of blood pressure; the slowing of the blood stream and the artificial hydrremia thus 
produced were believed to favor the coagulation of the contents of the aneurism. 
In this method of cure, which was recommended by Valsah•a and Albertini, and 
also employed by J\Corgagni, Chomcl, and others, small bloodlettings were made 
every one, two, or three days, for from six to ten times, or larger bleedings, even to 
fainting, were employed at longer intervals. 

Along with this, rest in bed was insisted upon, and food noel drink were given 
in gradually decreasing quantity, till the patiC'nt was reduced to the utmost cxtrcm· 
ity of weakness. In a few cases a cure is said to h:lVc resulted. 'More recent 
o\Jservntions have shown that by this procedure the nncurism is not obliterated, 
tllat at the most in a few cases the subjective ailments, dyspnrea, palpitation of the 
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heart, etc., nre diminished, but that mnrasmus and dropsy only the more rnpidly 
set in. Tllis method of cure has tllereforc been entirely given up. 

)lorcovcr, the experimental physiology of the present day has shown how little 
influence bloodletting has upon the diminution of the blood pressure, and how 
rapidly vascular tonicity exerts iu such a case its controlling power. 

The cure by a restri cted diet (six ounces of milk, two ounces of roast meat, six 
ounces of white bread and butter) and complete bodily rest, recommended by Bel
lingham, has a lees spoliatiug effect on the frame. 

Tufnell relates (in his lust ed ition) nine cases of aortic nncurism (three intrn
thoracic and six abdominal), in all of which, after an average treatment of a little 
more than eleven weeks, a marked improvement had taken place, and in some au 
apparently perfect cure; nevertheless, he has not found many imitators. 

Vanzetti 1 cured an aucurism of the carotid artery by a restricted diet and nine 
months' lying in bed. 

1'hc treatment by saline or drastic purgat ives, recommended by Hope, is sim ilar 
in its tendency to the hunger-cure, with which it is sometimes combined; in some 
cases is said to have been useful. 

The objection to all attempts at cure by a restricted diet is, as has already been 
pointed out by Astley Cooper and Dupuytrcn, that the irritability o[ the heart is 
thereby much increased, and the nutrition of the arterial walls impaired, so that so 
much injury may be produced in tl1is ·way as quite to countcrlmlancc any good 
effected by the U!minution of the blood prcssur:.:; moreover, by a restricted diet 
the blood becomes more watery and less capable of coagulating. 

Astringent remedies, such as tannin from fonr and a half to 
fifteen grains, alum from thirty to sixty grains, acetate of leacl 
from three to thirty grains(!) in the clay, have been employed for 
a long time continuously, partly with the intention of increasing 
the coagulability of the blood, and partly with the view of in
ducing contraction of the walls of the sac. The latter action 
has been expected from the state of the arteries founcl in many 
cases of leacl poisoning, particularly with acetate of lead. 

Du11ol and Hoegh have reported cases (four in all) of distinctly projecting an<l 
indubitable nncurisms of the arch of the aorta which have heen cured. The acetate 
of lead was given in gradually-increasing doses of from one and a half to nine grains 
per day. The treatment was continued for many weeks, and by Hoegh it was five 
times repeated in the course of five years. In all of the cnses temporary symp
toms of poisoning occurred, so that the remedy hall to be stopped for a time. 

In a far advanced case related by Legroux, the dyspncea, the cyanosis, and the 
dic;t,ntion of the veins in the neighborhood of tbe aueurism were at least 
diminished. 

1 Guz. des H6p. 1867, p. 508. No. 128. 
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Vide also Daly, London Hosp. Rep. III. 1866. 
Bamberger and Lebert speak less favorably of the remedy. 

Ergotine has also been employed internally, with the view of 
exciting contraction of the sac. 

Iodide of potassium has been recommended by some as a 
purely empirical remedy (Bouillaud 1) and has recently been 
specially praised by Balfour.' 

B. gives ninety grains (sometimes more) daily for months, and has reported several 
cures, some of them proved nuatomically; thus, amongst others, one of an aneurism 
two inches in diamctcr,3 whilst he has frequently observed arrest of the progress 
and relief of all the symptoms (possibly the effect of the potash? Q.). 

[No other salt of potash has, however, the same effect. Iodide of sodium seemed 
to have a similar action in a. few cases in which it was tried, but as it possessed no 
special advantage, in particular as it was found to be not a bit less apt to produce 
hydrcea, it was not persevered with. Since my work on "Discnscs of the II cart" was 
published, only a few months ago, additional expeticnce enables me to confirm the 
statements therein made, that the effect of iodide of potassium is to produce 
diminution of the cardiac force and of the blood pressure, and secondarily diminu
tion of the size of the sac and thickening of its walls, in which all the coats 
present may take part, but which probably mainly affects the adventitia. A.ny 
coagulum present seems to be accidental, or at least not dependent on the action of 

the iodide. For the production of all the phenomena recumbence is not necessary, 
though it is always a most useful adjuvant, and they are the invariable result of the 
use of the iodide of potassium in sufficient doses for a sufficient length of time.
Tr.'] 

Moreover, we must never forget that the spontaneous cure of 
aneurism without any medication has been observed, and in par
ticular that a temporary arrest of progress and remission of all 
the ~ymptoms very frequently occurs. 

From the trifling results as regards the actual cure of aneu
rism obtained by these various remedies, the relief and palliation 
of symptoms is in most cases the most important object of treat
ment. 

1 Gaz. dcsHOp. lG. 1859. 
'Ed. l\Ied. Jour. 1868. 69. 71. 
3 Vide Berlin klin. Wocbenschr. 1871. No. 18. and Ed. Med. Journal, April, 1871 1 p. 

936. 
4 Vide Keith, Ed. 1\Ied. Jour. 1873, June, p. 1077; and Matlie1cs, Am. Jam. Med 

Scien. Jan. 1875 i or Ed. M. J. April, 1875; also Ed. Med. Jour. June, 1876, 954. 
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In cases where the cardiac action is excited, giving rise to 
subjecth·e palpitation, etc., perfect rest and a carefolly-regulated 
diet must be pre cribed, also mineral acids, digitalis (not often), 
or an ice-bladder over the cardiac "region. 

Dyspnroa may at times be relieved by the same remedies, at 
others by the treatment of a consecnth·e catanh ; in most cases, 
howe1·er, it is 1iroduced by the mechanical pressure of the aneu
rism, or is o{ nervous origi n. Against this Conn of clyspnroa, as 
against the pain, the pulsation in the tumor, etc., we can employ 
with benefit only narcotics, such as morphia, coninm, J1ydro
cyanic acid, excep tionally also alcohol, particularly in abdom
inal aneurism; occasionally also detennination to the skin of 
the chest, or of the extremities, or to the intestinal mucous mem
brane, may be resorted to. 

Any dropsy present must be treated by regulating the cardiac 
force, and by diuretics al1d drastic purgatives. 

Shot1ld a tt1mor project externally, this must be protected 
from friction and pressu re by a suitable arrangement of the 
clothing, or by some covering. Pain, n. feeling of tension, or 
pulsation in the tumor, are to be treated by cold compresses or a 
bladder of ice; the cold fomentation may be made with a solu
tion of acetate of lead, as its astringent properties may be useful. 
'Ye must carefully watch that the skin over tho anenrism does 
not inflame or necrose under the influence of the cold and damp; 
for this reason, tht'refore, they ought not to be applied for too 
long a time continuously. 

The npplicntion of cold can scarcely be reckoned ns a direct method of curiug 
nn aneurism, since, even should its action extend sufficiently deeply, yet coagulation 
of the blood is rather delayed than hastened by lowering it.o; temperature. The 
utmost goocl effect that could be expected from its use would be in aneurisms of 
superficial arteries, when the muscular fibres of the nrtery or possibly of the nncu
rismal sac itself might be excited to active contraction, and the blood pressure 
within the nncurism thus reduced. 

The application of a few leeches to the tumor or in its neigh
borhood is saicl to be useful when the pain is violent (Stokes). 

Venesection may be justifiable in rare cases, for the purpose 
oi palliating special symptoms (such as violent dyspnroa, great 
cardiac excitement, etc.). 



462 QUIXCKE.-DISEASES OF THE Al!TETIIES. 

The thinner the soft parts covering the aneurism become, the 
more imminent is its rupture, and the more careful must we be 
in its treatment; besides the local application of colcl, we may 
employ internal ly digitalis, the mineral acicls, astringents (acetate 
of lPacl, chloride of iron, tannin or alum), also narcot ics to rPJieye 
the violent pain. P e1foct rest must of course be maintained. 

Should rupture actually occur, we can sometimes arrest the 
li emonhage, at least (or a time, by the application o( light com
p1·esses o( pina.jarcmba, or of astringents, over the bleeding part. 
Should the hcmolTliage still go on, or should it occm intemally, 
stimulants alone can be of use. 

Anemism of the abdominal aorta must be treated upon simi
lar principles; but in such cases we must aim, ns may be readily 
unuerstoocl, pay pa1-ticular attention to the regularity of the 
bowels ancl the selection of the cliet (in rpganl to its digestibility, 
consistence, and temperature). 

Narcotics are very frequently necessary in these cases, on ac
count o( the dolent attacks of pain ; moreover, each case must 
be inclh·iclualizccl, as sometimes bladders of ice, at others poultices 
on the abdomen, uniform p1·cssure, bodily movement, 01· certain 
11ositions of the bocly, alleviate the pain ; tepid baths or a plaster 
over the region of the stomach may occasionally be useful (in 
rega rd to the treatment by compress ion, v ide cinlea). 

Aneul'i sms of the cerebral arteries (when they can be cliag
nosecl) must be treated in accordance with the general principles 
just laid clown. \\'e may especially try the internal use of 
ergotine, iodide of potassium, 01· acetate of leacl, possibly also 
the compression or ligature of one o( the carotid arteries (a 
preliminary compression hadng first been made to ascertain the 
potency of the collateral cil·culation through the circle of \Yillis, 
"·hich might c~rtainly render the result very problematical). 
Rupture of such an aneurism must be treated like any other 
cerebral hemorrhage. 

Finally, if we take a comprehensirn survey of all the methods 
recommended for the treatment of ancurism, it seems that of all 



GE'NERAL NARROWING.-BlBLIOGRAPHi. 4fl3 

the locn.l methocls of tren.tment, next to ligature ancl compression, 
galvano-puncture is most cleserdng of conficlence. But in most 
cases we are restrictecl to indirect ancl palliative treatment, ancl 
in this cat<•gory the principal factors are, appropriate nourish
ment, avoidance of all excitement of the vascular system, the 
employment of astringents ancl narcotics, ancl also the local 
application of colcl. 

Narrowing of the Arteries. 

lkn.ek~, Uebcr clic Lumina clcr nrtcriellen Gcfiisse. Sitz.ungsbcr. cl. Ge5:. z. Bcf. d . ges. 
Nnturwiss. zu Marburg. 1868.- lV. R utkert, Ucbcr clie Lumina cl . ar t. Gcf. Diss. 
J\Inrb. 1870.-Joh. f{impen. Ein B ' il rng zur Lehrc \'Ou d cr Weitc clcr :uteriellen 
Gcfiisse uncl d ercn B •zichung z.u cinzdn:!n Krankhc1tsformcn. Diss. Ma rburg. 
1874.- ;1foryriy11i1 Lil>. IL Ep. 18. Nos. 2, 4. Ep. 30. A. 12. (refers to narrowing of 
the arteries as n cause of clisC'asc).-J. F . Meckel, Obscrv. cl'anat ct physiol. cons. 
unc clilatntion ex traord. clu creur. qui venai t de cc que le conduit de l' ao rte 
Ctait trop Ct roit. Hh.t. de l'Ac11d. clcs Sciences de Berlin . 1750.-Andral, Clin. 
mCd. 4 Cdit. I 8:3G. I. p. 4!l. - Fr. T iedemann, Von d cr Vercngcrung und Ver
schli cssung dcr Puhadcrn in Krankhcitcn. Ilcidclberg u. Leipzig. 18-1 3. S. 42, 
ctc.-Tlukilan.dy, Pntholog. Anatomie. 1856. II. 8. 33i; or Syd. Soc. Transl. Vol. 
Ir. p. 303. -R. l ~irclw10, Ucbcr die Chlorosc und die damit zusammcnhiingendcn 
Anonrnlit•n im Gt· fiissnpparatc. B{']'lin. 1872. - Geiyel, Ruptul' d . Aorta. 
Wu rz h. med . Zt.:i tschl'f. IL 2. S. 107. 1861.-IVilkinson K iny, Cases o( eontrac· 
ti o:l of the Aorta. London Med . Gaz. Vol. XX:VH.-F. R ier;el, Uebcr regcl
widrigc Enge d es Aortcnsystems. Berl. klin. Wochcnschr. 1872. Nos. 39, 40.
Jacubs (Brus:rels), Presse medicalc. X~'lI. 24. 1870.-Sloll-Ifrotowski, P.tcnosis 
AC'l rt re congcnita. Diss. Inaug. Berl. 1873.- K alenkamvf, Ucber rcgelwidr. 
Enge des Aortensystcms. Berl. klin. Wochenschl'ft. 1873. No. 4. 

The contractions of the arteries. like t11eir dila tations, may 
be conveniently divicled into local ancl diffuse. The la tter ocrur 
as contractions of individual arteries or of large a rterial areas, 
or even of the whole arterial system. 

In regarcl to the cletermination of the fact whether au artery 
has an abnormally contractecl calibre or not., I must refer to the 
cletail s given in the section treating of the clilata tion of the 
arteries. The relative thickness of the wall s must, in these 
cases also, be cluly consiclerecl in all measurements which may 
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be made. In most cases, contraction of the calibre is associated 
with a cone ponding thinness of the arterial coats. 

1. Abnormal contraction of the calibre of limited nrterial 
areas is found in all mutifated or deformed limbs, and hence in 
amputation stumps, in ntrophied extremities, in other atrophied 
organs, whether these are atrophic from originnl development, 
or have become so by disease; the contraction certainly is not 
in all cases proportionate to the atrophy; in many cases the 
contraction of the vessels may be the cause of the atrophy. 
Also, beneath the place of ligature or of obliteration of an 
artery from any other cause, its ca[jbre is unusually dimin
ished up to the nearest collateral branch. These arterial con
tractions (in all cases where their diagnosis is of consequence) 
are recognizable by the smallness of their calibre and of their 
perceptible pulse; also in certain cases by the arncmia, coldness, 
relaxation, and atrophy of the parts to which these contracted 
vessels are distributbd. 

2. All the branches of the arterial system appear contracted 
in anromic individuals, in general emaciation the result of acute 
and chronic cliseases, and in cases of pPrmanent diminution of 
the blood-pressure, such as is associuted with aortic stenosis, 
mitral stenosis, and atrophy of the heart; but it has not yet been 
accurately determined whether tbis is a simple contractile adap
tation of the vessels to the diminished quantity of blood, or 
whether, as is probnble, atrophy of the arterial coats is nlso 
associated with it. 

All these cases during life exhibit a uniform diminution in 
the size of all the arteries which can be felt, and n feebler pulse 
than normal. 

A very remarkable condition, which was also known to the 
older authors (l\Iorgagni, l\Ieckel, and others), but which has re
cently received more full consideration from Virchow, is that 
which he has described as 

CONGENITAL UNIFORM STENOSIS OF TilE AORTA AND ITS 

BRANCIIES. 

In these cases, which most commonly come nnder observation 
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in youth or early manhood, the aorta is of infantile dimensions, 
being no wider than the femoral artery or the little finger (in one 
of Yirchow's cases, a girl aged twenty-four, its circumference at 
its origin was 2.2, at the commencement of the descending part 
LS, at the beginning of the abdominal portion 1.4, at its division 
1.2 ctm.). The arterial wall is in such cases very thin, remark
ably extensile, and elastic ; this thinning aliects all the three 
coats, but particularly the two intemal ones. The emerging 
arteries, particularly the intercostals, exhibit frequent abnonnal
ities in their origin; on the intima, especially of the abdominal 
aorta, there are rippl e· like and latticed projections; the media 
ancl also the in tima very frequently exhibit the commencement 
of fatty degeneration of their cellular elements, and the latter 
abo, in spite of the youthful age, often shows commencing 
sclerosis. The branches springing from the aorta are all cone
spondingly reduced in calibre and in the thickness of their walls; 
the peripheral ramifications are similarly affected (measurements 
in proof of this are, however, wan ting). 

Etiology . 

Congenital nan-owing of the aorta occurs more frequently 
and in a more extreme degrpe in women than in men, ancl Pspe
cially in those who dul'ing life liave exhibited the phenomena of 
chlorosis. Very frequently (Rokitansky), yet by no means 
constan tly (Yirchow), there is a simultaneous defecth·e del'elop
ment of the geni tal organs, an infantile condition of the u terns 
and the Ol'aries; a few cases, on the other hand, exhibit an ab
normal increase in size of the ovaries and in the abundance ot 
thei r follicles. 

The heart varies nry much; at times it is abnormally small, 
corresponding to the dimensions of the aorta, like the heart of a 
child; at other times it is enlarged, dilated, and hypertrophied. 
In the fo rmer class of cases we have to do with defective develop· 
ment, a dwarfed growth of the whole of the central vascu lar 
apparatus; in the second class of cases it seems as if the aorta 
alone remained undeveloped, while the heart was normal, anrl its 
left ventricle only became dilated and compensatorily hypertro-

VOL. VI.-80 
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phied in endeavoring to o,·ercome the resistance opposccl to 
the bloocl-stream by the contracted condition of the aorta; the 
degrne and reciprocal relations of the dilatation and hypertrophy 
may be very varions, just as happens when similar conditions 
arise from other causes. In these cases we may also fincl, further 
back in the course of the circulation (without any coincident 
valvular lesion), other tokens of its obstruction, such as brown 
induration of the lungs, dilatation and hypertrophy of the right 
side of the heart, etc. 

Symptoms. 

In cases of congenital contraction of the aorta the entire 
development of the body only sometimes suffers, so that the 
individual affected remains small in stature and infantile in de· 
velopment; frequently, on the other hand, it happens that in 
an otherwise apparently normally developed individual, there is 
a remarkable paleness and bloodlessne8s of the skin and Yisible 
parts of the mucous membranes; and with these purely external 
phenomena there are frequently associated other characteristic 
symptoms of chlorosis, tendency to syncope, attacks of palpita
tion, shortness of breath, cardialgia, disturbance of the menstrua
tion, etc. 

If we analyze the phenomena individually, we find the fol
lowing: 

The radial artery is usually contracted and the pulse small, 
but oftrn nothing remarkable is to be obserred, and this in itself 
depends partly upon the varying conc1ition of the !wart, while 
hoth of these conditions depend upon the quantity of the blood. 
Should this be small, corresponding with the calibre and capacity 
o( the aortic system, then a normal heart or even one arrested 
in its growth may be sufficient to maintain the circula tion; should, 
on the contra ry, the quantity of blood from better nutrition be 
greater, and approximate to the relative norm o( the hody. then, 
as the rPsult of the increased obstruction, we have a dilatation, 
and shonld the nntrition be favorable, also a compen ~ati ng 

l1ypertrophy of the left ventricle occurring, and this all the 
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;;ooner the greater the call made upon the heart by corporeal 
t'Xt-rtion. 

;\[o,t of these patients have complained during life or a ten
dency to cardiac palpitation from trifling causes; this tendency 
ne\"er quite disappears, even when compensatory hypertrophy is 
clevelo1wd, aml it recurs the more markedly the less endul"ing 
tl1e compensation thus induced is, and the greater the fatigue 
or the degeneration of the hypertrophied muscle. \Ve recognize 
the devi,Ltions in the size of the heart by me•Lns of palpation and 
percussion. On auscL1ltation, a systolic murmur is sometimes 
lMtrd ove1· the aorta, depending upon the vibrations of the thin 
arterial walls (Bamberger) . 

• Uong with the palpitation, and also apart from it, the patient 
complains of shortness o[ breath, which depends partly upon the 
awemia, and partly on the pulmonary hyperremia caused by the 
a .. rective emptying of the left ventricle, which by and by leads 
to chronic catarrh. 

The t~nclency to syncope, which Laennec supposed in many 
cases to depend upon abnormal smallness or the heart, is really 
partly explimble by this cause, and partly by the obstruction of 
llie llow or blood to t]1p brain. 

The attacks o[ coldness of the extremities with abnormal 
sensations are also to be referred to the defective bloocl-cnrrent 
that goes to these parts. 

In spite o[ the great elasticity of the arterial walls, their 
tenuity is such that lacerations and partial distentions arn 111ore 
n·udily brought abont than usual, especially when the heart is 
hypertrnpl1ied. 

Bruberger describes a case o[ spontaneous rupture of a con
tracted and thin-walled aorta ascenclens ; Geigel another. in which 
tlwre was rupture of an aneurism of the thoracic aorta, all the rest 
o[ "·hich was much contracted. 'fhis peculiar Jacerability seems 
in many cases to extend into the smaller arteries, and thus to 
![irP ri~c to the morbid phenomena we term hromophilia; at least 
ri1·l"11ow [onncl contraction of the aorta in almost all the cases of 
hlt'Pders dissected by him. 

The Y<'rr prnfnse menstruation of many chlorotics, as well as 
the frequency of gastric ulcer in them, may be connected with 
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thls disposition to hemorrhage. On the other hand, there are 
many cases of contracted aorta in whom the menses are either 
deficient or entirely absent, which may depend upon the defec
tive development of the genital apparatus alrpady referred to. 

The phenomena just narrated occur in connection with con
genital contraction of the aorta in various dc•grees of frequency 
and intensity. They may either be entirely absent, or, from their 
trifling character, they may attract no attention, so that the con
dition is for the first time accidentally di scovered at the dissec
tion of the body; or the patient may exhibit all the symptoms 
of a more or less well-marked chlorosis, which may disappear on 
appropriate treatment, but may indeed all the more readily recur 
the greater the abnormality of the aorta. 

A third series of cases first come under the physician's care 
in the guise of a cardiac affection ; such are those cases in which 
there has been a primary hypertrophy of the left nntricle, in 
which di turbance of the compensation has resulted from degen
eration of the cardiac muscle, and in its turn has gh·en rise to 
congestion of the lungs, of the right side of the heart, and finally 
of the systemic veins. 

Very frequently indeed it happens, as Virchow has stated, 
that an actual valvular lesion is developed in individuals who 
have a contracted aorta, since they seem to have a peculiar dispo
sition to enclocarditis-a disposition which he refers partly to the 
congenital debility of the rnscnlar apparatus, partly to the in
creased tension of the cardiac walls and of the valves induced by 
the obstruction. [It seems possible, also, that the reverse of this 
may occasionally be true, and that congenital bypoplasia of the 
aortic system may be due to congenital mitral stenosis-vide 
Balfour, op. cit. p. 149.-Tr.]. In such a condition, as well as in 
ordinary states, the puerperal condition is frequently the cause 
of the development of endocarditis. 

These are all the anatomical and functional disturbances 
which as yet are known to arise from congenital contraction of 
the aorta; undoubtedly the number of these will be greatly 
increased by further observations, especially when a larger num
ber of cases have been compared with one another, and considered 
in reference to the fact that this condition may very effectually 
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predispose to certain morbid states. In tbis im·estigation due 
attention must be paid to those less exquisite cases of arterial 
contraction which constitute the transition to the normal state. 
Already Virchow has pointed out the frequent occurrence of 
pulmonary phthisis in chlorotic individuals, and the statistical 
inquiries of Benek e also exhibit the great probability of a con
nection between arterial contraction and pulmonary phthisis, as 
well as with other allied scrophulo-tnbercular conditions. 

Possibly, in connection with general arterial contraction, the 
predominant contraction of any individual artery may give rise 
to a peculiar proclivity to disease in the organ supplied by it. 

I> iagnos is. 

In accordance with what has been already stated, it is in many 
cases impossible to diag nose congenital contraction of the aorta, 
and in even the best.marked cases this diagnosis is only hypo· 
thetical. Although this condition frequently presents the well
marked phenomena o( chlorosis, yet we must not, on the other 
hand, assn me that all cases of chlorosis depend upon a contracted 
condition o( the aorta. It seems certain that under the collective 
name o( chlorosis there are associated variousanremic (span romic] 
conditions, differing from one another in negative phenomena, 
and depending upon diverse disturbances, the due recognition of 
which will by and by lead to a subdivision of chlorosis into several 
varieties; and as one of these subdivisions, we may regard that 
depending upon contraction of the aorta. This form is appa
ren tly distinguished from others, depending upon disturbances 
or the blood formation, by its greater intensity and by its 
readily explicable obstinate resistance to treatment. 

The occurrence of cardiac hypertrophy in early life, and with
out any obvious cause, is sufficient to justify the suspicion of 
contraction of the aorta, especial ly when chlorosis either exists 
simultaneously or has been previously present, and if a disposi
tion to cardiac palpitation has preceded the development of 
hypertrophy. 

Contraction ancl thinness of the walls of the peripheral arte
ries will strengthen this supposition. Possibly also the form or 
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the chronological succession of the pulse wave may in tlie future 
a!Ionl us acl clitional means of diagnosis. 

The defec ti,•e development of the sexual organs is also of im. 
portance in regard to the diagnosis. 

Prognosis. Course. 

The prognosis in congenital contraction of the aorta materially 
depends upon its degree, and al so upon the external conditions 
of tho pa tient. The more he is exposed to injurious extemal 
influences, the more readily- from the diminution of his cor
poreal resistance-will organic dismses, such as pulmonary 
phthisis, etc., become de,•eloped. The g rc•a ter the amotrnl of 
exertion he is compelled to make, so much the t•arlier rnay cardiac 
hypertrophy be cleveloped- first of all, indeed, as compensatory, 
but prest>ntly inducing of itself the secondary dangers of arterial 
nipture, or aneurism, and of degeneration of the ca rdiac muscle. 
Cetel'i s paribus, therefore, this condition will be best borne by 
females leading a sedentary life. llfost of these patients, how
ever, die eal"ly, usually between seventeen and thirty, and gener
ally from implication of the cardiac valves. 

Treatment. 

" ' hen contraction of the aorta is snsp0ctecl, the treatment 
must chiefly consist in a regulation or the mode of life : modera
tion in corporeal movement, avoidance of all Yiolent exertion, 
and great care in any acciden tal sickness. F ood anil. remedies 
should be the same as in chlorosis generally; but we must be 
prepared to put a stop to too nutritions a diet or too stimulating 
remedies so soon as the occurrence of cardiac palpita tion and 
other symptoms leads to the suspicion that the blood is so much 
increased in quantity as to threaten the heart with too great a 
i·elative amount of work. 



LOCAL N.AP.lW\\'IXG.-BIBLIOGRAPlIY. 471 

LOOAL OONTRACTION OF THE ARTER!ES.-OllLITERATIO~ OF THE 

AH'l'ER!ES, 

Fr. Tiedemann, Von t.lcr Vcrcngerung und Verschlicssung dcr Pulsadem in Krank
hcitcn. Heidelberg u. Leipzig. 1843.-Eppinger, Zusammcnstcllung von GO 
FiH!cn angclwrnerAortenstenosc. Prager Vicrtcljahrschrift. Bd. 112. S. 31-G7. 
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&tmg grosser llalsartcricnstammc. Deutsche Kliuik. 50, 51. 18i3.-Im11terma111i, 

Strictur beider llaupt:iste d. A. pulmonalis in Folgc chrnn. interstit. Pncumonic. 
D. Archiv. f. klin. i\lcd. V. 1868.-.K. &Uelheirn, Stenosc cincs Astcs d. Pulmonnl
artcric. Wien . .lHcd. Pre!'Sc. 1869. No. 42.-1'ommasi, Case o[ stcnosis of the 
pulmonary artery (ut its bifurcation). Rivista clinica. 18GB.-Ollivicr, Observa
tion pour servir tL l'histoi re clc la clan<licatiou iutcrmittcutc chez l'honunP. Gaz. 
mCc.1. 1872.-Glutrcol, Id. Comptcs renclucs. 18:J8.-Cmigie, Path. an:1t • .Ediuh. 
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Local contractions or obl iterations of the arteries occur: 
1. As ~L <'ongenital condition. 
2. As the result of di sease of the arterial tunics (arterio

sclerosis, acute inflammation with the formation of an alJsceoo, 
tumefaction of the walls of the artery .) 

3. As the result of external pressure (from tumors or cica
trices). 

4. From coagulation of the blood (thrombosis and embolism). 
As the lasl-lllentionecl cause shall be treated of along with 

similar all<•1-,1tions in the veins in a section specially dc•1·otcd 
to it, I sl1all for the present confine myself to a con ~iderntion 
o[ those contractions which depend upon the t111·pe lirst- mc• n
tioned causes, which are always of gradual orcunPnce. 'l'hey 
may kacl to complete obliteration of the arterial Junwn. 

CoincidPnt with the de1·elopm ent o( these cmuctations, a 
collateral circulation is equally gradually established, since tli' 
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blood pressure above the contracted portion acts with greater 
force than usual upon the walls of the artery itself ltnd on those 
of its branches, till both are so dilated that the OL1tilow becomes 
as grnat as fonnerly, and so the uniformity of the bloocl pres
sure is restored. 'Vhen the position of the contntcted portion 
of the artery is withdrnwn from obserl'ation, the abnormal col
lateral circL1lation may afford impot'tant diagnostic ev idence. 
Small ancl perfectly unimportant aitcries are found to possess a 
considerable diameter and to exhibit distinct pulsation ; they are 
often tortuous, ancl a yuning thrill may be both heard and felt 
in them. Otten they show signs of endarteritic disease, no 
doubt as the result of the abnormally high blood pressure 
exerted on their walls. 

At the contrnctecl portion there is frequently audible a sys
to1ic blowing murmur; at other times this blowing murmur is 
continuous and only increased at each systole; o[ course all this 
disappears upon the occurrence of colllplete obliteration. 

Beneath the contracted portion, the pulse is either not to be 
felt at all, or, at all events, it is much weaker than above it, 
because the eq ualiza ti on of the systolic increase of the bloocl 
pressure in the central artery only takes place gradually througl1 
the contracted portion and the collateral vessels ; hence the cir
culation in the peripheral parts, instead of consisting of a series 
of rhythmic waves, is more uniform in its character. 

Hence the characteristic form of tl1e sphygmographic pulse curve is obliterated; 
the wave is lower, nnd both rises aucl falls gradually without nny secondary 
elevations. It is rccognir.cd as more than usually delayed, partly bccnuse it is 
actually delayed by its collateral circuit, partly because the rounding of the summit 
of the pulse wave simulates the appearance of dcla.y.1 

There are but few arteries of a medium size (3-5'mm . in 
diameter), the obliteration of which cannot be compensated by 
the development or a collateral circulation. 

The arteries of the spleen and of the kidneys are, howel'er, 
exceptional in this respect ; contraction of the splenic or of 
one of the renal arteries leads therefore to persistent anremia 
and atrophy of the organ implicated, its tissue being gradnally 

1 Vide Aneurism, p. 424. 
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changed into connective tissue. In other parts or the body, 
such as the extremities, contraction of the main artery may lead 
to an::emia, coldness, and atrophy, when the dernlopment of a 
collateral circulation is prevented by the diseased condition of 
the other arteries. 

CONTI~ACrION AND OBLITERATION OF TITE AORTA AT TITE JUNC

TION OE' THE DUCTUS BOTALLI (DUCTUS ARTERIOSUS). 

This contraction is most usually observed just where the 
ductus arteriosus joins .the descending aorta, that is, a few cen
timetres below the origin of the left subclaviau; more mrely it 
is met with a little above or below this point; this contraction 
may extend over a space of 0.5-1 ctm. in length, and may vary 
gr,•atly in degree up to complete occlusion ; in the latter case 
the portion of the aorta lying above and that lying below are, at 
lhe part occluded, only connected by a mere cord of cicatricial 
tis ue. The stricture is usually annular, as if formed by a du
plicature o( the internal coats of the artery, over which the ex
ternal coat is continued; in other cases the vascular lumen is 
contracted on each side like a double cone towards the stricture. 
Apart from a dilatation or the aorta above the stricture, which 
is commonly foll11d (being frequently associated with chronic in
fhunmation of the intirna), other abnormalities (general contrac
tion, dilatation beneath the constriction) ar-e but rarely seen;
the cluctus arteriosus is usually closed. 

This condition has hitherto been observecl in about sixty 
cases of all age [up to ninety years. Craigie-Tr.], ancl more fre
quently among men than among 11·omen. In all probability it 
originates at a very early period of extra.uterine liCe in connec
tion with the shrivelling and obliteration of the ductus arteriosus. 

Under normal conditions, when the ductus arteriosus is closed, 
the blood supply of the lower half of the body, which has 
hitherto been conveyed by it to the descending aorta, must pass 
by the arch o( the aorta, and consequently through the com
mencement of the descending aorta lying between the left sub
cla1·ian and the dtwtus arteriosus, that is, through the connecting 
link between tho fourth and fifth arteries of the primary vas-
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cular arches (aorta and ductus arteriosus), and which, up till 
now, has been narrower than the rest of the aorta. Instead, 
however, of dilating to the calibre of the rest of the aorta, th.is 
so-called isthmus aortre sometimes remains contracted. 

By the shrivelling a ociated with the obliteration of the ductus arteriosus, an 
influence is exerted on the isthmus which results in its complete or incomplete occlu
sion (Rok itansky). It is true, indeed, that this explanation leaves the true cause 
of the phenomenon as incomprehensible as the physiological closure of the (luctus 

insufficient for the cxp lanaticm of those cases 

in which the ductus remains pc1Yious . Still Jess satisfactory arc the 
explanations of the stenosis by a thromhusis of the (luctus artcriosus with extension 
into the uorta, or by compression of the <luctus a1tcriosus by the left recurrent 
laryngeal nerve. According to Bochclalck, the obliteration of the nrtery is more 
prubahly brought about Ly p10lifcratio11 of the fibre-cells uf the media which 
gradually occlude its lumen. Possibly a local i11flammation may have something 

to do wilh it i moreover, the stcnosis is probably not always hrought about in the 
snme m:mner. [Whatever the cause of this olilitcrntion, and it may vary, Riud
flcisch rcgnrds it ns always occurring during uterine life while the heart is still 
single. }~or, as he says, "a contraction of the aorta in opposition to tho high 
pressure of the bloocl would be contrary to all our exper ience of the mechanics of 

aueuri!>m. 11 -Path. Hist. Syd. Soc. ed. Vol. I. p. 2!>7.-7'r.] 

Along with this abnormal ity, other congenital malformations 
are not unfrequon tly iouncl, such as supernumerary or incom
plete scmi-hurnr valves, deficiency of the canliac septum, ste
nosis of the conus artcriosus from myocarclitis, cleft palate, etc. 

Stt'nosis of the aorta leads, in the first plact>, to an increase of 
thP amount and pressure of the blood in the ttrch of the aorta and 
its branches, which is usually ncutmlized by means of a collateral 
circulation leading to the lower half of the body. This occurs 
tlu"Ot1gh the following channels: 

1. Through the subclavian, internal mammary, superior and 
infel"ior epigastric arteries into the lumbar and ft.moral arteries. 

2. Ry anastomoses between the first intercostal, the internal 
mammary, the dorsalis scapulm, the subst'apulari s, and the ex
ternal thoracic arteries, ou the one hand, and the intercostal 
artcl"ies, on the other. 

The arteries named are found to be correspondingly dilated 
ancl with thicker wal ls than usual. 

Should the collateral circulation be insufficient for the out-
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flow of the blood, then the increased pressnre produces dil ata
tion of the arch of the aorta and its branches, and secondai·ydila
talion :rnil compensating hyper trophy of the left ,·entricle. 

Symptoms. 

Stenosis of the aorta in the region of the clnctu s arteriosns 
may run its course wholly without symptoms, and may be only 
accidentally d iscovered at the dissec tion of the body ; this hap
pens when it is moderate and its effects upon the circulation 
are compensated by the development of collateral routes and 
by cardiac hyper trophy . But even in such cases the d iagnosis 
may be 1rntcl e by an objective examination, especially by Lhe 
discorery of the dil atation of the above-named collateral arteries ; 
of these the dorsales scapuhc, the epigastric and the mamma1-y 
arteries may be both seen and felt as thick , often tortuous, pul
sating cords. A })UITing murmur often orig inates in these ves
sels, aml may be both felt with the finger and heard on a uscul
tation. Over the thorax thi s murmur is heard loudest over the 
intercostal arteries at the first aml second dorsal vertebnc, nb o 
O\'er the mammary arteries at the edges of the sternum , and it 
may be distingui shed from a cardiac murmur by its postpone
ment rela tive to the canliac impulse. 

In ull the arteries coming off below the stenosis (p roricl t>d 
they are not implicated in the collaternl circu la tion), the pulse 
is feeble, slow, ancl delayed, 1 or it may be entirely abs<'nt, since 
the pulse wa ,·e th rough the contmctecl portion is en fe<•bled and 
is propaga ted circui to usly by colla teral routes (by these alone 
when the occlusion is complete), ancl the blood stream is thus 
rendered more uni form (less pul satory). 

Tltis change o( the pul se in regard to time and strength, 
which is specially rema rkable in the femoral ar teri es, is clec ickdl y 
the most important sig n of this stenosis, since collateral dila ta
tion in some cases cannot be discovered even when carefull y 
sought for. 

Sometimes, nt the back , over the site of the stenosis (the left 

1 Vide &luxlc, Ilerl. kli.n. Wochensch.r. 1870. 
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side of the fourth dorsal vertebra), and downwards from that 
point, a systolic murmur may be heard. 

The dilated arch of the aorta may often be felt in the tracheal 
fossa, and the existence of hypertrophy of the left ventricle, 
in the absence of other causes, must be regarded as of diagnostic 
importance. 

Should the stenosis be considerable, ancl the dilatation of the 
collateral arteries insufficient, or, should the hypertrophied heart 
be p:11'alyzed, then the same symptoms occur as i11 chronic car
diac diseases: palpitation, dyspnroa, bronchial catarrh, dilatation 
of the right side of the heart, and all the phenomena of remora 
in the systemic veins. This disturbance of the compensation often 
depends upon the degeneration of the hypertrophied cardiac 
muscle; at other times the aortic or mitral valves become clis
eased from the abnormally high pressUI·e to which they are 
exposed. 

In a few cases, rupture of the aorta occurred, in others sud
den death from cardiac paralysis. 

Prognosis. 

Those affected with stenosis of the aorta may reach a very 
advancell age, and may die from some intercurrent disease. 
"\Vhen, however, this condition has been recognized, when, there
fore, for the most part, the subjective signs of circulatory clis
turbance of any kind must ha,·e been present, the patients have 
generally diecl in a few months or years from dropsy, or sud· 
denly from rupture of the aorta, or paralysis of the heart. 

Treatment. 

When this condition has been early recognized, the cardiac 
complications which threaten life may be prevented or post
poned by leading a quiet life, free from violent exertion. In 
other respects the treatment must be similar to that for cardiac 
disease generally. 
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NARROWING OF TilE AORTA, 

In its ascending portion from extemal pressure, is of rare 
occurrence, since tumors in the mediastinum, as well as 
aneurisms, arc more apt to embrace the circumference oi the 
vessel than to compress it. 

Nanowing of its calibre by an adherent thrombus is in this 
situation usually unimportant, and presents no other symptoms 
than those of endarteriti s generally. 

Cohn has observed sudden obstmction of the ascending aorta 
by a clot; in one case, perforation of a carcinoma cordi s into 
the left ventricle; in another case, rupture of a myocarditic 
abscess gave rise to the formation of adherent thrombi, which, 
when snddenly broken off, obstructed the aorta; the patients 
suddenly became pale, foll collapsed, and died instantaneously; 
the lelt heart was found to be greatly dilated . 

Narrowing of the descending aorta, both oi its thoracic and 
its abdominal portions, is occasionally of congenital occunence, 
and leads to precisely similar symptoms as those of contraction 
at tl1 e ductus Botalli; in forming the collateral circulation, all 
the in tercostal arteries above the constriction convey the blood 
from the spinal column towards the mammary arteries; all those 
beneath it transmi t the blood in the contrary direction. 

The descending aorta is but rarely narrowed by any tumor, 
beranse oi the amount of blood pressure present within it 
throughout its course. 

This narrowing mny, however, be brought about by aneurism of the aorta itseJf, 
or hy a cnrcinomntous mass (Ve11>enu). In one case related by A.xcnfcld 1 the aorta 
of a kyphotic patient WILS narrowed by being hcnt. 

Obstrnction by an embolns or autochthonous coagulnm occa
E i on~ a sudden or more gradual diminution of the a111on11t of 
blood in the lower half of the body, and thus produces para
plegia or paresis, a feeling of numbness and pain, as well as an 
absence of the 1 nlse a11d a lowering of the temperature in the 
sam1~. 

1 Bull. de la Soc. anntom. 18.iO. 
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Sometimes these phenomena are hettcr marked in one ex
tremity than in the other, wl1e11 the coagulum, situated at the 
place of bifurcation, obstructs the entrance of one iliac artery 
more than the other. " ' hen a collateral circulaLion is set up, all 
the pbenonwna of obstruction may gradually disappear; at other 
ti111es complete obstruct ion is followed by swelling, hemonhage 
ancl gangrene in the lower haU' of the body. 

The phenomena attending the narrowing or obstruction of one common iliac are 
very similar to those just described, only of course limitecl to one side. " rhcn the 
collatcrul circulation is in such cases only imperfectly developed, we sometimes 
h we developed the peculiar phl!nomenon of intermittent lameness, as has been oU
st•rved by Clmrcot (case of ol>l itcration by aneurism) and Olli,·ier (cnse of oblitcrn· 
tion from an unknown cause, probal1ly Ines). In these patients there oecum.:d 
occ:tsion:tlly, sometimes spontancou,;ly, but always after long walking. a seu~ation 
of 1111mbncs.:; nnd formication in ti.H? whole leg, also a cramped feeling of stiffne:s 
comhitu.:<l with weakness. The functions of the scnsihle nnd motor ncrn•s seemed 
to suffer from the anremia. One of the cases resulted in permanrnt paresis, the other 

in utrophy of the leg. 
Narrowing of the in nominate, tlrn subclaviau, and carotid arteries at their origin, 

is by no mcnns rare in artcrio-sclcrosis, and is manifested hy smallnu;s and clday or 
by failure of the pulse in the arm, or in the corresponding side of the head, more 
rarely by other fun ctional disturbances, such as diminished temperature nn<l slight 
numbness of the affectedcxtrc:mity, because even in lhc case o[ complete obstruction 
a collateral circulation is readily set up (by the vertebral, nmmm1iry, and infetior 
thyroid arteries). The subclaviau arteries may also be narrowed or ohsltuctcd Uy 
a coagulum, an ancurism of the arch, or a tumor of the mediastinum. or of the 
supra-claYicular lymphatic glands. 

Similar causes may produce narrowing or obstruction of the carotids, which in 
many ca~cs causes no uneasiness whatever, but in others induces disturbance of the 
cerebral circulation, giddiness, convulsions, and paralysis. According to two cases 
observed by Kussmaul, 1 th is seems to depend upon defective dc:velopmeut of the 
artcrire conununicantes of the circle of 'Villis. The author observed one case of 
oh-.trnction of the left carotid with absence of pulsation from all its branches in a 
case of right hcmiplegia, probably clue to softening, but in it there was no po:.t
mortem exnmination. 

In a casa of obliteration, occurring at the origin of the superior mcs<>ntcric artrry 
(in a man aged sixty), Tiedemann saw the collateral circulation carried out by the 
hepr.tic and the pnncreatico-cluodenal arteries. In a case related by Chiene' of an 
aucuristn of the abdominal aorta, the cceliac axis and Loth the mcscntcric arteries 

1 DeutRChe Kliuik. 1872 Xoa .. jQ, 51. 
1 Jour. of Anat. anr.l ?hyi$iol. 18GS. Nov. 
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were oblitcrntc<l; the collatcro.l circulati on '\\as carried on by :-1. The phrcnic and 
intcrcostul arteries on the ldt side. 2. The colic, renal, anc.1 supra-renal arteries 011 

the left side. 3. The internal hcmorrhoidal and the internal iliac arteries. 

N.,RHOWINO AND OCCLUSlON OF THE Pl"L)fONA lff ARTEHY IN 

IT:S TRUNK OR )lAIK BHANCllES. 

("'e here leaYe entirely unconsidered the very frequent, ancl 
often manifold, occlusion of the smaller branches of the pulmo· 
nary artery by thrnmbi.) 

Narrowing of the trnnk or or one of the main bmnclws of the 
pulmonary artery is of rare occurrence, as already na n·a led; 
enuart~rilis is a very unfrequent event in the pulmonary art<' ry; 
narrowing or it, thernfore, by an abnormal growth of the intini:1 
is quite exceptional. 

(Case o f Tomma~i: stcnosis o f the pulmonary artery at its bifurcation from 
cartilaginous thi ckening and cnlcificntion of the intima.) 

Aneuri sms of the ascending aorta or or its arch, and also 
enlargPd meuiastinal or bronchial lymphatic glands may compress 
and narrow the pulmonary artery; and thi s may also be brnught 
about by cicatricial sh1·ivelling of a patch of lnng or of the bron
chial glands (Immermann). 

During life, narrowing of the trunk of the pulmonary artery 
gi1·es rise to phenomena very similar to those proclncecl by 
stenosis of its orifice in the region of the valves: to an remia of 
the entire area o[ tlw 1mlmonary capillaries, and, as the result of 
that, to persbtent dyspnma with occasional exacerbations; to 
conl(estion, dilatation, and hypertrophy of the right hea rt, ancl 
a, the consequence of thi s to cardiac palpitations and ultimately 
to general congestion o[ the systemic veins. The enlargem~nt of 
the right heart is revealed by increasecl dulness and increased 
force of the cardiac impulse. 'l'he commencement of the pulmo
nary artery quite np to the beginning of the narrowed part may 
share in this dilatation the result of increased pressure (it rn ay 
eren as a consequence o[ this become secondarily affected with 
endarleriti s); the second sound over the pulmonary artery is thus 
rendered abnormally loud and accentuated, while, when the 
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orifice itse!C is stenosed, the whole of tlie pulmonary artery is 
diminished in calibre, and the second sound is abnormally weak. 
In these cases a systolic m nrmur produced by the stenosis is also 
audible, with its position of maximum intensity not therefore over 
the pulmonary valves, but above them (in Immermann's case, 
indeed, it was loudest in the second interco ta! space on therigltt 
side); this may be propagated upwards to the neck, or it may 
be heard in the interscapular space close to the spinal column
when one of the main branches is more contracted than the 
other, it is probably most distinct on the side to which that is 
distributed. 

'i\ .. hen the commencement of the pulmonary artery is dilated, 
its pulsation may sometimes be both seen and felt in the second 
intercostal space on the left side. 

It is important for the diagnosis to determine, besides the 
foregoing phenomena. the existence of glandular swellings, of 
an aneurisrn, or of pulmonary contraction (Immerman's case was 
one of stone-hewer's phthiEis). 

The prognosis is unfavorable, and treatment of little use; it 
must be similar to that of stenosis of the pulmonary orifice. 

Rupture and Perforation of the Arteries. Dissecting Aneurism. 

RoPTU1m: Morgagni, Epist. LIII. 35 and 36.-/L Sdmnbel, Giinsb. Zcitschr. X. 
18.39. S. 42 1. Schmidt's Jahl'b . 110. S. 243. Traumatic rnpture of the healthy 
norta.-Ollivier, Diet. en XX..X. Vol. XXVI. 305. Ruptme of the pul· 
monary artery.- Walfmflnn, Ucber Ruptur d. inncrn und mittlcru Artciicnhaut. 
Oesterreich. Zeitschr. fi.ir pract. lleilk. IV. 6, 7. 1858. Schmidt's Jahrb. 99. 
s. 230. 

D1sSECT INO ANEURIS),J: Labinec, TraitC de l'auscultation. 4. Cd it. 1837. ITI. p. 420. 
-Peacoc~., Edin. Med. and Surg. Jour. 18431 April and October. Edin. and 
London MonLhly Jour. 1847, Nov. Expcrimcnts.-Peacock, Report on cases of 
cliRSecting aneurisms (('ighty cases). P11thological Transactions. Vol. XIV. 1862-
63.-Peacock1 [bid. XVIL 1867. p. 50.-Rokitansky, Krankhcitcn cl Artcricn. S. 
41.-Do., Oesterreich. med. Jahrb. Bd. 16. 1837.-Do., Wochcnblatt cl k. k. 
Gcs. cl Aerzte zu Wien. 1866. No. 28.-Crisp, L. c. pp. 178 and 310.-CAsEs: 
0. Br1,,rth, Arch. d. Heilk. XII. S. 253. 1811.-Chauvel, Gnz. mCcl. de Paris. 1$66. 
No. 16.-G. Fischer, Diss. Wllrzburg. 1872 (two cnses).-II Fugge, Med. Chir. 
Transact. Vol. 52. 1860.-./f"'. E. Geissler1 Ucber die als Aneurysmn dissccans 
bckauntc Ruptur dcr Aorta. Wiirzb. Inaugural. Diss. Bremen. 1862 (eighty· 
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five cascs).-lllsrld, An. Di9..q. der Brust- und Bauchaorta mit Comprcs1.;ion des 
Aortcnlumc111;. WiL•n. mrd. \Yueh. No. !)0. 18G7.-)famfron, ThCse do Paris. 
lSGG.-0. WyN&, .\.rch. dcr lkilkumle. 186{1. X. S. 4!)0. 

Rupture of the art<'1·ial continuity may be orca,ioned by : 
1. TVounds. Jn pl'l'iplwral arteries these ar<' most freqtwntly 

raused by stabbing or cutting iirntnunents; but in the aorta 
this is of rarer occurrence. 

A preparation in the pn.tholog:i<'O·anatom ical collection at Bcrnccx l1ihi ts n wound 
of the abdominal uortu by a duggcr·knifc, which had gono thl'Ongh one of 
the vcrtcbrre. 

Injuries to the arch and to the nol'ta clcsccndcns hy n set of nrt ificial int'i!oiOts tind 
by n piece of wood. which ha<l stuck in the re0:.11phagus, have been rccor<lc<l by 
Ja111csDuncanand K.rcyscr. 1 

IYounds of the intima of the smaller arteries (at thP ha"e or 
the brain anrl in th<• lll<'SPlltt•t'.)'), se•'m to be occasionally pro· 
c111 c<>c1 by emholic calcareons plates coming from the cni·cliac 
valves or tl1e intima of the a01ta, and lead to the fonnation of 
aneuri8ms (Ponffrk). 

The coats of the arteries are capable of lwing ruptured by 
direct l'iolenre (eontu8ion or lacerat ion). just as they also are hy 
violent conrn s,.; ion of the whole bocly, by a fall from a gn•at 
height, etc. The in l imn seC:'m8 to be thu8 s ing ularly easily rnp· 
turecl, as we are l::tught by the l'csults of ligatLu·e of the al'te1·1e:1. 

The experience of 'Yallmnnn has proYed that a violent blow from n blunt 
weapon rnpturrs during life a~ wdl a~ after dl'ath, wiil'll the nrtcrics arc tcn~c and 
full-first o( all the in tima, next the media, aud with greatest difliculty tlic ucl· 

vcutitia. 
Jn this wny the grcnt arteries of the extremities and even the aorta itsdf may 

he ruptured. Thus )lorgagni saw the aorta <lc0:.ccmh.:us torn across Uy a i.Jlow from 
n stick on the Lack. 

2. Rnptnrc i:1 favored by a cPrtain degree of tension of the 
ru·tPrial coats; tlu•J'vfon• the iillecl artel'ies of the Jil'ing body nre 
lllOl'f' read il y tom than the empty ones of the rncla,·er. 

'l\>nsion of the arterial coats from the blood-pt\•ssnre alone 
may lmtl to rnpt nre, es1wrhill y where these coats are tl<'g1•1w1·-

I Vide llll!JllC8, Lyon ml!Jicat. 1870. Xo. 17. YiUe :ilso Xorthcru Jour. or ill ..:J . 18.U 
p. lJ. 

VOL. VI.-.'ll 
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nted in any way, antl the bloo<l-pressure is increased by hypor
trnph y of the left Ycntricle and by increased force of the cardiac 
action. 

3. Disrase of tile arterial coats is of tlw greatest importance 
in r<'gan1 to the production of rnpturP. Supput·ation or carci
noma only rarely implicates an artery ab externo. 

Ogle saw ulceration of the abdominal aorta as the result of caries of two lumhar 
vertcbrre. 1 Bucquuy and Lanccrcaux 1 observed perforation of the aorta <lc:;ccndcu3 
produced hy epiLlidial carcinoma of the reso phagus. The aort.-~ was ulcerated, Lut 

not earc inomatous i vomiting of blood occurred. 
Hokitano.;ky and others have seen ulcerati on o f the femoral artery !lie 1·esult of 

the suppurat ion of a bubo; Crowfoot, ulceration of the pulmonary artery from an 

aLsccss of the lung .3 

On the other hand, the arterial coats are not unfreqnently 
destrnyed by th<> action o[ the gastt"ic juice; t11io happens moot 
freq110ntly to the ga•tric artery itself, but the spl <>nic artery and 
others may be opened into by a gast1-ic ul cer. 

Stich 4 hns recorded the opening of the (nt11 cromatous) abdominal nortn hy an 
ulrcr in the lower tr:i.nsvC'r~e portion o f the duodenum. The ol<l woman diccl 
eighteen clays after the commencement of the hmmaU!mcsis. 

Abnormal thinness of the walls, eitlw1· congenital or the 
gradual result o[ dilatation abO\'e :t contracted part (as, for 
instance, at the isthmus aortm), p1·et1isposes to rupture, whether 
that be finally prnduced by violence or occur "spontaneously., 
from the blood pressure. 

Fatty degeneration of both the internal coats frequently, but 
chronic endarteriti s more freqtwntly still, gives occasion to 
rnpture of the arteries, insomuch as they lead to ulcerati on of 
the inti ma , lo brittleness of the intima and med ia, as well as to 
thinning o[ the arterfal coats by atrophy and dilatation. 

"\Vith arteries so ]Jredisposed, violence or increase of the 
bloocl pressure very readily produces rupture. 

1 St George's IIosp. Rep. 1867. 11 . p. 3 7~. 
2 Bull. cle la. Soc. o.nntomique. 1855 and 1861. 
31\fedico·chir. Transactions. XXVI. p. 154. 
4 D. Arch. f. klin. Med. 1874. XIII. S. 191. 
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Shoulcl the rnp ture be complete and embrnce all tli P three 
coa t•, tlwn the hlood pecapPS either into an adjoining cadty, the 
pericardium, plenra, etc., or in to the surrounding cellular tissue, 
wi thin which it both forms and fill s a hollow, larger or smaller, 
according to the a mou nt or resistance present. 

In many caS('S the rnptnrP at first is only incomplete. gener
ally only implicating the inLima; by and by, under the inlln
enre of the blood pressure, the external coats stretch and at last 
give way ; should thi s occnr very gradually, then an a1wuri smal 
sac is fo rmed by condensation of the smrounding connect ive 
tissue ; should it happen a fter hours only or days, then the re
sult' arP the same as in simpl e rupture. 

Sonw timrs the blood fo rces its way through the rnp tnre not 
only on tward8, hu t also between the arterial coats, so that Lhe 
a1l rent it in i8 •rparated from the media by n blood sac, fo rn iing a 
cli"rcting aneuri sm. At other times the blood fo re-PS il s way 
hetwern th r layers or the media , so that the extr rnal wall or the 
sac is formed by the advenlitia pins one o[ the layers o[ the 
media. 

Accord ing to Pcacork, the Jnttcr is the rule, since he could onl y produce di <t.<icct
ing anemism'i nrt ific inll y in th e dcn d hody by injecting water, "hen th e mccl ia had 
h~cn im perfectly cut th 1'ough ; when it Jrnd been cornplctely divided, the on ly result 
wus <li fTusc in fi ltration o f the ni.!ighboring tissue; a true ~nc is, however, nl ways 
pt'Oll uccd when, a~ so often happcn'i in [Utcrio -sclcrosis, the ndventitia is condcn!'itd. 
Vi ele s11pm, the experiments on animals in regard to the nrtitic ial production of 
aneurism, p. 4 10. 

The hloon sac ly ing between the arterial coats is often or con
siderable size, embraces n large part of the arterial circumference, 
nnd ex tends for some distance along it, as far, for in stnnce1 in 
the aorta as to its bifnrcation. Finally , the 111pture may become 
complete by the giving way of the aclventitia, or a second rom
munication with tlw arterial lumen may be formed by the 
rupture of the inner layt'r or the sac. In certain rare hu t well 
established cases a ctu·e has resulted by the formati on of coagula 
on the inner su1face or the adventitia, ancl the thickening of the 
latter coat. 

In one case of dissecLing anemism of the aorta, described by 
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]frlmstcclter, 1 in which the media was for a considernble ex lent 
divided into two layers, the inner surface of tile "'w, both on its 
central anu peripheral sides, was covered by a layer of connec
tive tissue or recent formation, by which the ol'igins of the inter
costal arteries were partly narrowed, anu partly occluded. 

The rnpture is usually transverse (especially in the ascending 
aorta), sometimes oblique or parallel with the ax is of the vessel. 
Its length at the most is two-thirds or the arterial cli'cumference; 
u sually it is less (Peacock). 

Spontanpous rnpture of the arteri es (inclusive of dissecting 
anc11ris111s), like chl'Onic endarteriti s, occurs rnos t commonly in 
advanced life, and most frequently in the aorta, pa1·ticularly in 
its asct•nding portion; rnpture takes place mos t frequently into 
the pericarditun. Hupture of the pulmonary artery has been 
occa::) ionally seen, but dissecting aneuri:::im nerer. 

Symptoms. 

In rupture of the aorta, as in rupture of the heart, death is 
preceded by a feeling of anxiety, pallor, aml loss of conscious
ness, when the rupture is lal'ge anu the bloou escapes freely into 
any cavity (pericardium, pleurn, or peritoneum); when the op<'n
ing is small and the bleeding takes place into the mouiastinal or 
r etl'O·pe1·itoneal CO lllleCtive tissue, the })hPl10 111 ell:1 Of internal 
hemord1n ge clo not occur with sttch lightning-like rapidity; the 
t>fft1sPtl blood may be rccognizetl by percussion, and by its 
]ll'essurn may injuriously aJiect tlw cardiac fol'Ce and the respira
tion ; ma.y occasion violent pain, and by compression of arteries 
or nerves may give rise to local disturbances o( the circulation, 
motility, or sensibility in one of the extremities. Disturbance 
of the ce,.ebral ancl renal functions has also been observt>cl as the 
result of obstruction to tlw blood-flow thus produced (Peacock). 
'l'he pa ti Pnts have themselves sometimes had a sensation as ol 
SOJTIPthing giving way intE:>mally. 

Such a slow ])!'Og ress is most apt to be observed in cases of 
di ssecting aneurism, ancl in them cleath may foll ow in a few days, 

1 Diss. Strassburg. 1Si3. 
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complete ruptm·p, or, in spite of the thrPatening symptoms, 
a eure may oceur in certain rare cases, 01· finally the symp
tolllH may ultimately come to resemble tho5e of a Rimple anen
ri Rn1. A dissecting :rnemism of 0 1w of the main branch"s of the 
aorta may be sometimes recognized by palpation, from the con
sequent change in the form of the artery. 

The treatment is the same as that of rupture of an anemism. 

A case nnrrntcd by Verncu i\ is very remarkable, • in which, after bdng run over 
by 1 ~ railway wagon, the patient had both the internal coats o f the left internal 
carotid torn nC' ross (apparen tly by violent twisting o f the li end). Thromho,.isof the 
carot id as far as the mirld le cerebral artery, so ftening o f the temporal Johe, and 
paralysis o f the right side resulted; death occurred in five days. 

1 Bull. de l'Acnd. de MOO. 1872. No. 2, p. 46. 



DISEASES OF THE VEINS. 

Literature of the subject generally and literature of phlebitis. 
Yide the lrnndUooks o ( pathological anatomy IJy Cruveilliitr, FiJrsta, Rolila11sky, 

and others; and the handhooks of special pathology and of diseases of the 
heart, hy Ba111ber9er, Bouillaud, Cor1Ji1Jart, 1J1tcltek, Ji'ricdreiclt, Jlopc, Ji.1ccvud. 

Bollin!}""• Endophlcbitis vcrrucosu of the portul vein of the horse. Virch. Arch. 
Bd .. "j,j. S. 27!.l. 1872.-Buuillattd, Arch. gCn. 1824. Dcc. 1833. Junc.-C1·i1J}', 

'frcali!-!c on diseases of the blood\'C&els. 18-17.-Duduk, Krankh(·itcn dcr \'cncn. 
·wil'nCr. Alig. med. Zcitg. 1803.-.Do., Prager Vicrtcljahrschrift. Bd. 41. S. lOU. 

-Jolm ll1rnter, Tran .. .,act. of the Soc. for the Improvement of ~led. and Chir. 
Knowledge. 1793. Vol. 1. p. 18,-L,.e, Inflammation of the pulmonary Ycins. 
Med. Chir. Transact. XLX. 4-t.-.Jleinel, Archiv f. physiol. llcilkundc. 184S.
P11r.J1l, On gouty and some other forms of phlchitis. Bartholomew's Hosp. 
H ' (>. lBGG. ff. p. 82.-DJ., Clinical lectures and e!'say..;. 18i.3. p. 202.-'l'uckl!'tll, 
Bartholomew's llusp. Rep. 1874. Vol. X. On clotting of blood in gout an<l 
chlorosis.- lHoet, Phl6hitc rhumat.ismale. Gaz. des llUp. l SGG. No. 28.-
P adielt, Das Ycncnsystem. IL Aufl. If e;idelbcrg. 18 1:3. Slttnnius. Ucbcr Ver· 

Vcncnstnmmc. Berlin. 1830.-Velpcau, De la. phll!Lite . 
. \.rch. Bd. I. Spec. Patlwl. B<l. I.-0. 0. Wdm·, 

Billroth, Pitha's. Ham.lb. d. Chir. II. 2. p. 'J1.-Zalui, Ucbcr Throrubosc. Vird1. 
Arch. 187.}. 

Phlebitia 

1 . .Acute Phlebitis. 

Acute phlebitis generally begins in the aclventitia witl1 recl
nesti ancl swelling of it, as well as of the surrounding connectire 
tissue; sometimes there is only serons infiltmtion, at others a 
clenser swelling with cell µmliferation. The media ancl intima 
may also be implicated in these changes, ancl may become cloudy 
and t11ickenec1. By ancl by there occurti either complete absorp
tion o( the exudation, or it may become organized with a new 
growth of connective tbsue in the external coats ancl the adjacent 
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tissue (chronic, sclerosing phlebitis), or the exudation may soften 
with a morn or kos copious formation o( pus, the 11onual clc
nu.·nt::; of the n_.nous <:oats becoming g1-anular and brl'akin~ up 
iuto :t fatty detritus. ln the fomier case the iutillla is more 
mrdy, in the latter more frequently, altered, either tltickl"ncd 
and plie:tted, or projected like a pustule by the solid or lluid 
exudation in t11e 1m·dia; 01· it may partly fall into 111olPcnlar 
detritus, and pa1'lly di~appcar by ulcerative aboo .. ptiou due to 
the ]l .. CSoUre or llCCLllll ulated pus. 

\"ery eady in the dist•ase a bloocl coagulnm may form on the 
disPrtSl"Cl part or the Yenous wall-so soon, namely, as thl' endo
thl'l i um oJ' the intirna has become altered in the slighte::;t <.1Pi!;l'l'C 

from its normal (Zahn); coagulation occurs therefore mon, 1't•ac1-

i1y in the destructil·e titan in the sclerosing form o[ intlammation. 
~l.crn1c1ing lo the naturn and intensity of this intla111mation, 
according to tl1e size of the ,·ein afl'ected and thl' force o[ it:; bluoil 
cnnent, thiti coagulum either remains aclherent to the wall or 
obliterates the lunll·n of the Yessel ancl umlergoes furtlwr 
changes, wliicll ll'ttd l'it11er to its organization or to softcnin~, nHLl 
whid1 Ya1·y in character with the nature of the phll'liiti,. 
"'hen thP intima i" dL·stroyed, it depencl" upon the extent nrnl 
firmness Of the coagululll whether the content" O[ the inJlanu•Ll 
part a1·p at once let Joo"c, ot· whether tlwy :uu graclually rninglccl 
witll the hloocl cnnent and are swept a"""Y by it. 

Though the phlebitis just describecl i; prilllary in its occur
rence, and the tltrolllbosis a secondary and by no mmns m•n'""ary 
result, yet, on the other hand, \\"e frequently meet with p1·pci;Ply 
a re,·ers,•cl condition : a )ll'imary thrombosis ancl a secondary 
phll'l1itis, which is then primarily as"ociated with important 
changes o[ the intima, and will be pa1ticulal'ly described untler 
tlle heading of "Thrombosis." 

From the thinness of the venous conts, we cannot readily subdivide phlebitis, as 
"·c<lo artcritis, into inflammation of the external, middle, or internal co:l.t::.. The 

predominant importance of the individual coats in the various forms of venous in· 
flnmnultion may be gathered from what has been already said. 

The most common cause of ph lebitis is inflammation in the 
neighborhood of the veins: suppuration of the cellular tis,ue (as 
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the i·esult of pell'ic, intermnsculai-, or subcntaneous celluliti") 
following brnises, fractures of the bones, or operations; 01· direct 
injury to the coats of the veins by brnisPs, lacerations, ligature, 
or wounds from cutting-instruments, as in venesection. 

Further, primary thrombosis or a "ein, as already ~aid, fre
quently lL•ads to inflammation of its coats. Pre,·ious dilatation, 
varicositics, or chmnic inflammation of the coats of a vein dis
pose to acute phlebitis. 

(Primnry) plilcbitis fr('qucntly occurs without nny nppnrf'nt l ocal cnusc; e.g., in 
pyremia, or in gout. In such cases it is frequently a~i'locia.tccl ·w ith other gouty 
inthunmations, espec iall y in the lower extremities, according to Puget. Tl.le $:1t11c 

author fmthcr describes cnscs of widely diffused plilchitis, which he regards as 
having b~n produced by putrid infection from sewer gases. 

Pclvct has un idea that there is an acute specific rheumatic phlebitis, anal
ogous to tlie enclocarditis which accompanies acute rheumatic affections of the 

joints. 

The symptoms of acute phlebitis are in thrmseh·rs of a ,·e1-y 
indefinite chal'llcter; they resemble on the one hand the symp
toms of inflammation of the parts in the 11eigl1borhoocl or tlw 
vein, ancl on the other those of thrombosis, presently to be 
refened to. 

J\('COl'cling to the rxtcnt or the infln,mmation O( the RtllTOUncl
ing connective ti ssue, there is either only a m1ifonn diffuse 
infilt1·ation to be felt, 01' the prriphlcbitiC thickening or thP 
tissues runs along the inflamed vein, ancl is f p]t like a cord, pro
l'iclt'll the Yrin is superficial; at the same time the \'Pin is painful 
Oil pressure or mo,·eml'nt. Thrombosis or a \'ein can only be 
recognizPd by palpation in trif:ling degrees or inflammation of its 
coats, at other tinws it is re,·ealed by consecutive disturbances 
or the circulation (venous congestion, a:clema, lowering of the 
temperature). 

Fp,·er may be present or not. The former is the case when 
the inflam111ation of the surrounding tissues is somewlrnt ex ten 
sive, or when the inflamnrntion has led to clestrnrtion of the 
coats or the vein and to the entl'llnce of the resulting detritus 
into the circulation; while, on the other hand, a limitPd plil e· 
bitis, or one tencling to organization, whether the accompanying 
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thromho•is has hern primary or secondary, rnn• its course with
out any or with bnt little ferer. 

Tlw entl'ance o( pus 01· of the detrituR arising from tissue 
destruetion into the circuhition is usually followed by metastatic 
inflammations, pa1ticnlai-ly in the lungs. 

Treatment.-In evel'y case in which suppuration occurs in 
the neighborhood or a vein, the prevention of phlebitis is a 
prim a1·y and most important object, and this necessitates the 
most ca1·eful and painstaking treatment of the parts primarily 
diseased, the opportune opening of abscesses, remornl of foreign 
bodies, etc. Should the inllammation appl'OximalP a ,·ein, 01· 

should it be necessa1·y to wound a vein in any opp1·ation (even 
only in ve1wsertion), then we must still more carefully cn
dt•avor to pre,·ent the entrance from without of any inCectirn 
material, because the entl'ance of such into a vein directly, or by 
means of the breaking clown of a thrombus, leacls to the clanger 
o( ge1wral infection. On the other hand, a benign phlebitis, 
which leads to thickening o[ the coats and the formation or an 
01ganizable thromlrns, is a proc~ss often necessary for the heal
ing of a wound, and ha:; a tendency to JJrevent the occurrence of 
infection. 

The detmction or blood by leeches appfo•d along the course 
of the infla nwd vPin, as well as the application of cold, are in 
most cases unneePssa1·y, and tire only indicated by the occur
rence of a consid<'rable amount of pain and sw<•lling. On the 
other hand, pou I tices tend to relieve both pa in and tPnsion ancl 
to favor ab~orption . '!'he envelopment or the pa1·t affect(•d in 
cotton wool, with or without repeated frictions with mercurial 
ointment, is recommended hy some. 

l:nder all cireumstances, the part affected must be so placed 
as to secure the fullest possible rest, to prevent tension or 
pressure on the inflamed vein, and to promote the return of 
the blood from the pe1·ipheral parts by means oI the collateral 
circulation and the influence oI gravity. 

2. Ollronic Phlebitis. 

Chronic phlebitis occurs either as the result of an acute in-
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Jlammalion, or in cases of pernrn1ient dilatation {lrnm congPstion. 
the intluence o[ collateral flow, 1·aricusity, etc.), or in cases o( 

primary thrombosis. It leads to thickening o[ tho coats, espe
cially of the external layers, whil st the inti1mi i·enmins intact. 
111 the parts affected there is prnlifemtion of tlte nuclei aml 
hyperplasia of the connectirn tissue; in tlte media there is aJ,o 
hypertrnphy of the muscular co<Lt; the vasa vaso rnrn are also 
strongly developed as far as the media, and often so dilated that 
in the coats of tile vein there are venou ::> sinuses of th e dimen
sions of cuticular veins. The iutima is, however, unaltered, and 
its epithelium uuinjured. 

Jn opposit ion to this dcsciiption of varicose YCins (from the investigations of 
Soboroff and othc1'S), Cornil states, as the resu lt of hi s own independent examina
ti on of varico::ic vciu:;;, that the n<.'w format iou of the cunnt!ctivc ti~uc ch idly takes 

place bclwt•(•n the metl.iu. anU intimu i in otlicr respects his olJscn•ations agree with 
tl1o~c just stated. 

Secondl y, we may have a chron ic eml ophlebiti s, analogous 
to 0nda.rtvriti~, in thosH n~ins whielt han~ bel'n exposetl to great 
pressu re, n:-.; in thu l)U}monary vein :-.; in di~ea:-.;e or the rnitral 
val ms. in the large systemic renous trunks in ca:-.;es or obstrnc
tion to the ('lll]ltyiug of the right Yeutricle, or in peripl.t1,ral 
vein s in uneurism by anastomosb. 

The anatomical alterations in endophl1,hiti s are analogotis to 
those of Pnclartl•ritie, ancl like tl1Poe I\•o ult in thickening, calci
fication , r:u-Ply in fatty degeneration ancl athemmatous clestntc· 
tion o[ tlw intima, an(l are secondarily accompanied by chronic 
inflammation of the external coato, or by calcification of these. 
In it the intima is beset at times with isolated plates, and at 
others it prt•sents a n extensil·e clifinse thickening, so that the 
inner coat or the Yein presents an appearance like ti.tat of an 
artery. 

Clinical symptoms are absent in most cases o[ chronic phle· 
bitis. After a preceding attack of acute phlebiti s, the 1wrsist
ence of the disease in a chronic form may be suspected, from 
the continuance of congestion and dilatation ; but we can only 
ascertain this certainly in superficial veins, in which , besidPs a 
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uniform or rnricose dilatation, we can very often feel a thicken
i11g or calcilicalion of thP walls. 

)lost com111only attention is first directed to the existence of 
tl1is affection, by tliu fact tl1at clnonieally inflamed ,-ei11s are 
swcially prcdi"posccl to tlnombosis and to acute phli>bitb. 

The tr!'atmcnt 111ll:>t be clirected to the prc\•ention or such 
complications, as wdl as of the further p1'ogrc8s of the cl1r011ic 
inlialll111<ltiOll, lJy warding O[ every Source of injmy Ol" of <'X
lt'l'llal inita.tion. 'rile cause of the venous cungestion mu:-;L 
tlwrefoi·e, a:> much as possible, be remo,·ec1, ancl the pa1·t all\·ct<'<l 
rnu't lll' so placl'cl as to favor the return of the rellOUs bloocl 
hy we:111s of gravity. 

The cntlophlC'hiti'i YC'rruco;;,a, ohscrvccl by Bollinger in the portal vein of horses, 
po.::.s.·s-.:p;.; 1111 :matomic:ll int,·n·st. Tu these ca .. <:c.s, the inkrnal ;;urfacc of the portal 

f>)' .. t1·m (apparL•ntly U'! the fl":mlt of f.>cicrosis of the pcriva~cular co11nectivc tis.-;lw) 
l·xl.ihit .. , ovl·r sevL·ral !i(juarc ccutimclrcs, a velvety ap1>carnncc pru<luc..!d. by minute 
w:1rty elevations of the intima, which contain, bC'sidt·~ almost homogeneous con· 
nccti\'C tissue, conuccti\•c-ti:.:.u...: <:db, and 1·ouud cells, I.Jut uo vcs.sds. 

Hypertrophy, Atrophy, Degeneration, Neoplasms of the Venous Coats. 

Pure li!Jprrtropliy, with a uniform thickening of the coats, 
with dilatation, <•lo11gatio11, and tortuosity of the ,-enous t!lbe, 
UCl'lll'S in veins which han· been Jong engaged in carrying on a. 
collateml ci.rculalion. Further, hypertrophy of the venous coats, 
ati ju=--t describt>d, oecurs in connection with chronic inflammation, 
nnrl as one of its results, especially when accompanied by persist
ent increase of the pressure of the venous bloocl. 

8imilar conditions may lead to atrophy of the walls, when 
combined with considPrable stretching and dilatation of the 
renous tube. Persistent t,,xternal pressure, l)ersi:;tt:>nt diminution 
01· cutting off of th · blood stream from a Vl'ill (as, for <'Xamplt'. 

in atrophying organs), !Pads also to atrophy of its mills. 'l'he 
renous cou.ts am le::;::; subject to degeneration in general tllan tho 
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nl'trl'inl coats; thus fatty degeneration is somewhat rare, hut 
call'ijlcation is more common. By it, p la tl'S or ring" are forrnP!l, 
whi r h are commonly imlwddPd in con; iderabi•' numbers in the 
,·enous wa ll s, especiall y in dilated ,·eins, in the inferior cxtn•m'
ti ps. Calcification of blood d ots (pllleboli tils) a lso freque11 tly 
occnrs in these situations. 

In extensive aniyloicl degeneration tl1 e laq),'e systprnic w nous 
trunks, and al so the portal Yein, are o[ten ~fketed , somptimes 
throughout the en tire thi eknt>ss of their con.ts, a t others only 
the mPdia or the vasa nutrientia. 

or these degenerations we ca n onl y reeognize-ancl only in 
the superficia l ,·ei ns-hy per tropl1 y, atrophy, and ca lcifi ration, 
which alter the resistance of the• n·nous tu he, in 1·elation to the 
fingC'r palpating it, as well as its extensibility in rt•gard to cen
t ral compression. A trophy favors rup tu re from violence or 
sudden increase of the blood pressure. 

Carcinoma affects the veins a lmost always onl y secondarily, 
spread ing from the neighborh ood, bu t a t tacking them more fre
qnently than the ar teries, on accoun t of the thinness of thPir 
wall s. Sometimes the ca rcinoma break s through into the lumen 
of the vein , and grows there, producing thrombosis ; sometimes 
rongul a tion of the bloocl occurs previous to the breaking in of 
the ca reinomatons growth. In thi s way both large and small 
venons trunks may be affected by carcinoma. Sonw times the 
carcinoma g rows forwards rylindrirallywithin the venous lnmen, 
ns in the portal vein. Should particles of the cancProns mass be 
swept awny by tlw blood stream , they may, as emboli, give rise 
to seronclary ra nrers (in the lnngs or liver). 

The n·snlts nntl symptoms during llfe are the same as those 
in sim ple thrombosis of the veins. 

Perl ancl Yirchow 1 h~we described n primary sarcoma of the Vl"na cava inferior 
in a woman ag('d thi rty-four. 1t was a myo,.arcoma with giant cell s, and fornwd 
sevcrnl tumors, the size of the fist, in the spllCC between the kidneys and the lower 
edge o f the liver. The vcna. cnva was surrounded by the g rowth, and, as well as 
the renal veins, was almost completely filled Ly it ; the aorta was compressed. 

I Virch. Arch. Bd. 52. 1871. 
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Syphilitic Disease of the Veins. 

Oedmansaon, Cases of syphili tic discn~c. Nord. med. Ark. I. 4. (Virch. J nhrcsbcr. 
1 (i\). lL S. 501.)-Sdtiippel, Ueber Peri phlebitis sypliil. bci Ncugeborm:n. Arch. 
d. Hci lk. XI. S. 74. 1870.-lleubner, S. 169.-Birclt-Ilirsclifeld, Beitr. z. pathol. 
Anat. d. llcrcd itarcn Syphilis Ncugcborner. Arch. d. lleilk. 1875. XVI. S. IGIJ. 
- Winckel, Ber. u. Stu<licn aus d ew kgl. siic!Js. Entl.liudungsinslitut. 167Ti. S. 
307. 

A cirnumscribed disease of the intima, similar to that 
dPsnibell by Ileubner in the a1-teries, especially those of the 
brain (ville supra), has been observed by Anderson and Birch
Jlirschfeld in the umbilical '"·in within the cord, and has L<•en 
by tltem connected witlt congenital syphilis. But, indeed, iu 
some of these cases no other more certain proof of the existence 
of sypltili could be ascertained. Oecl1rnrnsson rega rds this 
affection of the intima of the umbilical vein, even in actual 
sypltililics, as still belonging to atlterosis. 'l'l1is di sease is in so 
far of considerab le importance that the stenosis of the umbilical 
vei n, thus prnduced, iti, accol'ding to Oeclmansson and \Yinckel, " 
frequent cause of tho intra-uterine cleath of the frutus in sypl1i
lit.ic women. 

In JJ PW-uom cltildrnn, Scltiippcl has also observed a pecrrliar 
alteration of Llw po1-tal vein at itti entrance into the live!', pro
duced by syphilis. 

In these cases the vein was changed into n t11i rk d('nse cord with n murh ron
trnctcd lumen; its coats consisted of a central grayis.h yt'llow opaque zone, and a 
p•·riphcrnl one, gray and more transparent, which gradually pn!<!~cd without :my 
definite boundary into the surrounding tissue; a microscopic cxnmination cxhihiltd 
a fibrous ti'>SUC, finely granular mns."es, a ucl many partially atrophied Jymphoicl C£"lls.. 
This g111flmy 1Jni1>ylepltlrbilis afTecLcd either the ti unk of the portal vein or one o f 
it.. main branches, and cxtcndt>cl along the capsule of Glisson into the liver, so tl1at 
this orgnn nppcar<'d to be permeated in every direction by firm, tibrous, :iJHl, for the 
m<J-.t part, perfectly solid cords. In the three cases observed, the umhillrnl v1oin wac; 

unaffected; in one, the cluctus venosus Arnntii was also diseased. In this solitary 
C:\-.e the durtus hepatirus was also compressNl by the gummy inflammntion. $:0 that 
(fh·c dnys after the birth , and three days and a half before death) jaundirc fro m 
oh~trurtion was procl11cecl. In the second case, icterus wns also prcscut frum three 
tu five days lll•forc rlcath; the third child only lived eight hours. The spleen LU 
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all th~ three cases was con<;idrrahly enlarged. Iu one case lltcrc was intestinal hem

orrhage, in the other peritoneal cfTusiou. 

Dilatation of the Vein~ 

Briq1ut. Arch. g6n. VH. pp. 200 and 3!J6. - r Cornil, Sur l'anatomic pathol. des 
\•cincs \'ariqu cuse~. Al'ch. de pliys iol. 1872. p. 602.-.folin. :II.ir.~/trtll, On the 
extirpation o( varicose vcin<i. Lancet. IV. l'di:J.-llr1vufl1, Ucbcr Drn<"khelinnd
lung d. Varicocclc un cl cl. Phl 1J bccta.!l ic. Il"rl. klin. Wochen<ichr. 187-J. S. 222. 
1$7.j, S. 317.-Sobor<~ff; Uchcr den Bau normakr und cktatischcrVcnrn. Virc:h. 
Arch. Bd. 54. 11. 3. 1 8i2.-/~ l'Ovt, B..:h. tl. Variccn mit Ergotininjcctioucn. 
Berl. klin. Wochcnschr. 1872. No. 10. 

"~" ha\'e much less accurate information as to the normal 
diameter of tllll veins than as to that of the artNies, becau<e in 
them the physiological distention is suhjc'ct to much g1·pater 
Ya!°iati on, wJii}e the tl_->n::; iOll Of the COlltl•IJt::; has :1. lllUCh grPatel' 
influpnce. Indeed, i t seems as if the gn•at Ycnous trunk~, from 
thei1· distensibility, were intendecl to S<'n'e as reservoirs for the 
blood und<•1· CPrtain pl1ysiological cond it ions, such as limitation 
of the p<'riphernl circulation (by cold, etc.). The tliameter of the 
veins, therefore, va1·ies ve1-y considernbly within phy iological 
limits, according to the amonnt of bloocl present in the individnnl. 

The dilatation is either uniforn1ly cylindrical (with 01· with
out coexisting elongation, and lwnce tortuosity), or it is circum· 
scribed aml scwcular (,·arix, corresponding to the usual forms 
of aneurism in an artery), which like an aneurism may either 
affect the whole of the circumference of the vein, or only a part 
of i t, and at one time is attached to the vein by a narrow neck, 
at another by a wider one; it may de\'elop secondary bulgings, 
ancl may vary in size from a pin's head to a walnnt. These 
varices are most frequently found on the central side of the 
venous valves; when venous congestion sets in, the venous tube 
is by means of the rnlre temporarily changed to a cul-de-sac. 

Varices much more commonly than aneurisms occur together 
in considerable numbers. This latter form of dilatation is not 
commonly found alone, but associated with the cylindrical. 

The coats of the dilated veins are sometimes normal, more 
frequently thinned, or thickened by chronic inflammation (vide 
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supra). Very often both thinning ancl thickening are simulta ne
ously p1·1•sent in different parts of the ve'Sel. Tlw sunonncl ing 
ton11el't ivc tissue is not unfrcquently in a state of chronic inflam
mation, sc leroHec1, a nd the vessel thus adherent to sn1Tounc1 i11g 
tissue is less mobile than usual , or, if it be considerably dilated, 
the pressu re of the nt> ighboring tissnes, such as the skin , or the 
snht utaneous cellular tbsue, may cause it to a trophy in circum
scribed patches. 

The vt•in is often simultaneously elongated, and therefore 
tort11ons. 

From thesP tortnosities, as well as from the projC'cting vnl'i rPs, 
the ,-cin ass um ps a n<'cklace- (ro:3ary-) lilw appm ranre; when the 
indil'id na l projPr ti ons come in contact with on<' another, m· wi th 
those or a 1wighhoring 1·ein , their coats may a tro phy a t li111itetl 
portions, and $0 give ri se to al rnorrnal co111mnnieat ions. The 
vah'es in the d ilrttPd veins are also d istendPd a11d subscqm•ntly 
1·ery ortP n insuflieip111, a trophi c, or fenestrated. 

Blood coag11la, which more or less compl t> tely occl ude the 
lumen of the veSS<' i, are of freq nent occurrence in dilated veins, 
especially in the varices and in the peripheral trnnks. 

E tiology. 

Dila tation or the veins is chiPfly bl'ought about by the per
sistr 11t accumula tion or blood in the VPin S, whether thi s is caused 
by obstrnction to the onwa rd fl ow (conges ti on), 0 1· wlw tlwr it 
happens, becansc by the occlusion of cel'tain 1·e ins a largPr 
quantity of blooll tha n usual is forcecl to pass through other 
collateral veosPl$. Dilata tion of the ,-eins is consequentl y prf'sent 
in all cases of c1 bease of tlw heart or lungs. arrom pan iecl hy con
gesti on of thr right side or the heart, or by diminished aspiration 
of the ve11ous blood towards the thorax. 

In such circ111nsta.nres those veins are chiPfly dila ted which 
pass their blood onwal'cls in direct opposition to the fo rce ol 

1 gmvity, such as the veins of the lower half of the body. 
Long-continued l'Ptention of the body in one 11ni[o1'm position 

mrty al so produce dilatation of the veins of cel'tain pa rts ; con
tinuous standing, fol' instance, occasions dilata ti on of the veins of 
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the lower extremities, especially or the legs. Obstruction to the 
outflow from certain venous trunlrn (by the pl'('Sstu·e of a tumo1., 
or or a contracted muscle) causes dilatation of their radicles; thus 
we have dilatation of the hemorrhoidal veins as the result or 
pressure on the portal vein. 

Furtlw1., the veins are dilated when flushed with arterial 
blood, as in arterio-venous a.n4?uri8m. 

A relaxed and atonic condition of the snrrounding tissues, 
which gives the venous coats but little support, favors the oc
cunence of every f01·m of dilatation. 

It is for this rmson partly, and partly simply because of the 
increased tlux of blood through the part, that we so often find 
venons dilatation in connection with rnpeated local hyperromhe, 
as well as in the neighborhood of new formations. 

It has been also generally supposed that a diminution or the 
tone of the venous coats themselves, a paretic condition of the 
muscular coat of the veins may assist in pl'Odncing dilatation ; 
but though this is both possible and probable, it has not yet 
been ce1'lainly proved. 

A hereditary disposition to venous dilatation, especially in cer
tain areas, mnst be regarded as certain. Sometimes venous 
dilatations-congenital or acquired-are found without evident 
cause to acconnt fo1· them. 

Venons dilatations are of very common occunence in middle 
lite, both in nwn and in women; in children and old people they 
are not so freq uont. 

Symptoms. 

Dilatation of the veins is generally slowly d<>veloped, so that 
the V(;'S~els. as wn can readily see in the cuticultu· veins of the 
lower pxtremitil's, only gradually. by long continuance of the 
stancling posture, attain an abnormall.v great diameler. Tlwy 
then appL'ar as mure or less tortuous, knotted cords, which ilis
appear on p1·essLtre or in certain positions of the body, but which 
rnappear 01· are more largely developed when the onward flow 
of the venous blooil is obstrncted. These vessels appear o.E a 
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normal or bluish color, according to the thickness of their coals 
and of the overlying skin. 

In the part of the body afl'ectecl (the lower extremities. the 
testicles, etc.), the patients have a sensation of weight t1nd ful
ness, and it may be swollen or even cyanotic when tlte smaller 
Yeins are turgid, but always cool. The neighboring organs, sucll 
as the testicles, may be atrophied by the ,·enous pressure. Even 
the venous coat~ themselves may yit•ld to the continuous disten
tion, and at last give way on some trifling occa8ion, thus giving 
rise to hemorrhage, eitlter externally or into tlte connective 
tissue. 

F'inally, thromho,is to a varying extent may ocrur, by which 
the vein is changed to a hard cord. In thiti condition the local 
and general symptoms vary according to the degree and clta.rac
ter or the concomitant intlammation. 

Should the venous dilatation subsist for a long time under 
the influence of a pPrsistent cause, serous transuda.tion into the 
connectirn tissue at last occurs, which by long continuance leads 
to induration a11(l favors the occurrence of accidental intlamma
tion. The mucons membranes lying within the range of such 
veins are subject to chronic catarrh. 

01 all the various venot1s areas within the body, that or the 
vena cava superior is much less frequently afl'ected with dilata
tion than that or the \"ena cava inferior. F'or the most part in it 
the dilatation begins anu is g1·eatest close to the heart, gradually 
decreasing towards the periphery. The jugular veins in such 
cases are seen in the neck like round cords, the external jugu
lars heing as thick as a finger, while the internal jugulars may 
reach the size or an infant's arm; they are more or less tortu
ous, often visible quite up to the cranium, and becoming turgid 
at each expirntion or paroxysm of coughing. The bulb of the 
internal jugular vein is usually specially visible just before and 
lwhind the origin of the sterno-cleido-mastoid muscle. The 
\"enons swelling is usually better marked on the right than on 
the left side, bnt not always. vVhen the dilatation is consider
nhlP, the venous valvPs become insufficient, so that regurgitation 
is eansed by the expini.tory movements or by the cardiac con
tmctions. 'T'hP vPnous pulsations can then be recognized, some-

VOL. VI.-32 



498 QUINC KE.-DISEASES OF THE \'EINS. 

times as presystolic, synchronous with the auricular pul sation. 
at others as systoli c, synchrn nous with the ventricular contrac
tion, and at still others both phases may be recognized in the 
form of an anad icrotic ele,·a tion. " ' hi ch of these form s of pulsa
tion is most eddent depends upon the intensity or the conti-actile 
power of the indiddnal cavities o( the heart, on the preoence o[ 
trirnspid insL1fficience, ot· on the momenta ry degree of tension 
within the vein. Sometimes, when the venous vah·es are insuf
ficient, a stenotic murmur is audible sy nchrnnous wi th the 
venous pulse or wi th fo rcible expira tion ; a thrill is often also 
perceptible. 

Those veins which are surrounded by denser ti ssues, snch as 
the sitbclavian veins and their branches, are less frequently dil ated 
than the veins o( the neck , and their va lves a re less commoAly 
insufficient. The causes of this dila tation are : defec tive empty
ing o[ the righ t ventricle, diminu tion of the negative pressure 
within the thorax by di sease of the lungs, etc., tumors which 
compress the anonymous veins, or, finally , the long continuance 
of l"iolent paroxysms of coughing. 

The thyroideal i•eins are often dilated to cords tli e size or a 
finger (their coats ofte n concomitan tly hy pertrophied) in the 
vari ous forms o f s truma.. 'l'bis is most rPmark:a.bl e in s truma 
vasrn losa, in which there is a kind of hypertrophy o( all the 
vessPls of the th y ro kl gland; it is l ~ss evident, though always 
considerable, in struma hy pPrplasti ca, in which the vessels 
become enlarged from the persistent increase of the blood flolf 
th.rough the thy roid gland. 

In tlte j 'ace, dilatation of the smaller veins of the cheek and 
nos~ are seen in disease o( the heart anu lungs, in alcoholi sm us, 
ancl in acne rosacea. Small vari ces occur on the eyelids. the lips. 
ancl the tongue, as well as in the mncous membrane of the fauces 
in chronic catarrh. 

The meningeal veins are dil a ted and tortuous in general 
venous congestion and in atrophy of the brain (ex vacuo). 

Mcschcde 1 has recorded a sacculnr and laterally situated varix of the superior 
longitudinal sinus, with a. corresponding atrophy of the sku ll. 

1 Virch. Arch. Bd. 57. S. 525. 1873. 
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Venons dilatation in tlte ltpper extremities is observed when 
the main trunks are compressed by a tnmor; in rare cases it is 
congenital. 

Dilatation of tbe veins within the area of the vena cava in
ferior are more frequent and more important. On the trunk of 
this vein and the first large branches given off, the ltepatic and 
renal veins, the dilatation is usually caused by disease of the 
heart or lungs; within these venous areas it generally extends 
even into the capillaries, and results in serons soaking, with 
induration of the kidneys and liver; in the case of the latter 
organ the long continuance of the pressure of the dilated capil
laries leads indeed to atrophy of the hepatic parencbyma, and 
contraction of the organ (atrophic nutmeg-liver). 

Of all the veins within the area of the inferior cava those 
most frequently dilated are the veins qf tlte lower extremities, 
especially of the legs; they are also usually ,-aricose. They 
give us by far the best opportnnity of studying the pathology 
of venous dilatation generally. Occupations necessitating con
tinuotts standing (less frequently those requiring walking), the 
pressure of the pregnant uterus, of fwcal masses or or other 
tumors upon the vena cava, the pressure of tumors or of garters 
on the extremities, are its most frequent causes. 

The great cuticular trunks of tile two saphenous veins are 
often seen as thick cords; should the dilat:1tion :10'ect these 
trunks alone or principally, the inconvenience may be but 
!rifting. But the more numerous are the br:1nches implicated, 
so much the greater is the tendency to mdema, cuticular inflam
mations (eczema, erysipelas, boils), and to sclerosis of the subcu
ticular connective tissue-conditions which, in ~heir turn, favor 
the progress of the venous dilatation. Ulcers are readily caused, 
but heal with difficulty, and m:1y by erosion of ,,, vein give rise 
to considerable hemorrhage. Sometimes concomitantly with the 

· cuticular veins, at others independently, the deep-lying veins of 
the leg are also dilated and varicose; the patients have then a 
sensation or weight, fatigue, spasmodic tension, and numbness 
in the leg when they walk or stand. Sometimes a deep-seated, 
diffuse hard swelling c:1n be felt. 

Dilatation of the veins of the spermatic cord, varicocele, also 
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belongs to the domain of surgery. This is a very frequent ail
ment, almost exclusively occurring on the left side, apparently 
because the current of the venous blood is liable to be ob
structed by the pressure of the sigmoid ttexurn of the colon, and 
because it terminates in the renal vei n, and not directly in the 
vena cava, as the right sperma.tic vein does. 

'fhe varicocele is accompanied by dragging pains in the 
testicle and cord, and sometimes with involunla1·y emissions; it 
may ultimately lead to atrophy of the testicle. 

'l'he cuticular vein' of the abdominal wrills are somewhat 
dilated whenever the abdomen is di steml ed from any cause (such 
as gravidity, ascites, etc.). The dilatation is very considerable 
whenever these veins are involved in promoting a collate1-al 
circulation (through the epigastric, the mammary, the intercostal, 
the azygos, and the hemiazygos ,-eins) in cases of compression 
of the inferior cava or the portal vein. 

In the case just referred to, the small cnti cnlar veins around 
the navel are often dilated as a vascultir col'Qna (caput mednsre), 
by the blood conveyed to them from the portal vein by the still 
pervious umbilical vein, or by the varnmbilical vein. In such 
a case the JlOl'tal vein is dilated up to the cont1·acted part (of its 
trnnk or ot its branches within the liver, as in cinhosis). 

The veins oE the pelvic ol'gans commtuiicate so freely with 
each other by means of plexuses and anastomoses that their dila
tation will be more conveniently dealt with uncle!' the head ol 
dilatation of the hemonhoidal veins, as thi s mo;t frequently is 
the point ol origin of venous dilatation with in the velvis. The 
veins of the female sexual organs are, however, not un frequent
ly independently dilated in adrnnced !i f<', as the result of re
peated pregnanriPs or of inflammatory conditions of the uterus 
and its connections, 

Treatment. 

The treatment of venous dilatation mostly belongs to the 
depaitment of surgery, but particular attention must be paid to 
the causal phenomena (such as cardiac and pulmonary disease, 
compressing ttunors, constipation, etc.), 
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\Yh~n the dilated Yeins are still perdous, as in the extremities 
or in lhe"cmtum, then we must seek to support their walls ex
ternally by enreloping the parts affected in sirnple or elastic band
ages, and to restore tl1eir tone by cold bathing and friction. 

The eJro1't has also been made to attain this by injecting 
ergotine into the sunounding cellular tissue; yet, as has been 
already mentioned when speaking of a similar treatment of aneu
rism, the results observed are more probably pmduced by the 
influence of compression and inflammatory irritation. 

Ai; in ancuri~m, extreme measures have been resorted to, and thrombosis ancl 
obliteration of the vc~l by coagul:i ha\•e been sought to be produced hy injec
tions, electro-puncture, etc. ; indeed, quite recently, several inches o( a dilated 
saphcnons vein have Uccn cut out. 

The treatment recently recommended by Ravoth is o( great theoretical as well 
as practical interest; he employs central compression of the dilated nnous tnmks 

by means of a ball of feathers (hernial truss). A pri<Jri, one would rather expect n 
further increase of the dilatation from such :m obstruction to the onward circula
tion. R. explains the re~mlt as arising from a quickening of the circulation through 
the veins (1) and a partial relief to the tension of their walls. (It seems more prob

nlilc that, as the result of the compression, collateral \'eins arc gradually dilated, aml, 
as these continue to convey n large part of the blood even after the remoyal of the 
compress, the blood-pressure is permanently diminished in the veins originally 
dilated.) According to C. 0. Weber, Colles had previously employed n. similar 
treatment. 

In 
DILATATION OF TllE TlE)fORRllOIDAL YEI;.,"S, 

The unirol'mly cylinclrical form of dilatation is combinecl with 
a varicose condition. The plexus of ,-eins lying in the submu
cous ti:;sue of tlw lower part or the rectum. and in the adjoining 
suhrntaneons connective tissue, are those chiefly affected in this 
fol'm of dilatation ; but it is also ,-ery common for the Yenons 
raclicles in the mucous membrane itself, the perirectal plexus, 
and the adjoining venous plexuses of the bladder, utern", 
Ya:;:ina, ancl the sacral canal, to be also implicated in this dila
tation. 

Isolated, strongly distended varices bulge ontwards the mu
cons memhmne or the delicate skin of the anal margin in a 
saccular form ; in other parts the pressure of several distenclecl 
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veins upon one another produces local absorption of the l'enous 
coats, and a system of couuunnicating blood sacs is thus ori
ginat~d . 

This venous dila tation does not leave unchanged either the 
mucous rnemlJrane or the submucous tissue; ca pilhu-y venous 
hyperremia, serous transuda tion, liyperplusia of the connecti1·e 
tissue, and catanhal swelling of the mucous mernbrnne are 
associated wi th i t, while in other places llH•se tissues atrnpl1y 
under the i11fiuence of the pressure of the va1·ices. The nutuml 
rugosities of the rectul mucous membrane lJecome permanentl y 
thirkened and influmed, poly pous growths are fonlle(l and asso
ciated wi th the more or less peduncula ted tumors produced by 
the 1•arices. 

These hemorrltaidal tumors range from the size of a pea to that 
of a. pigeon' s t:>gg, and rnry exceedingly in volume, accordi ng to 
the amount of venous turgescenee; sometimes they are small, 
relaxed, and corrugated, at others large, turgid, and shining. 
Accord ing as they are situated wi thin or without the anal margin, 
they are termed h•ternal or external hemonhoids. 

Like all other venous dil a tat ions, these al so und~rgo many 
secondary changps and degenerations ; aml they are, from their 
situation, spec iall y exposed to mechanical inju1fos of the most 
manifold character. The consequences of these are, ru p ture with 
hemord1age either external or in to the connective tiSSlll', inflam
mation of the coats of the vein, or thrombosis of a hemorrhoidal 
tumor resulting in obliteration or suppmation. The submncous 
and pe1frecta l connectil'e ti ssue is also liable to become sclerosed 
or purulent as the 1vsult of inflammation, and the inflamed 
catarrhal mucous membrane of the rectum, or the skin sur
rounding the anus, may be eroded and ulcera ted. P rolapsed 
varices and m gosities of the mucous membrane may be strangu
lated and necrosed by the pressure of the sphincter . 

.Etiology. 

The most common cause of dilata tion of the hemorrhoidal 
veins is obstruction to the onward flow oC the blood, especially 
by habitual accumula tion of froces in the rectum, and al so by 
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othPr tumors within the true pelvis; since the larger portion of 
the ,·enous blood from the rectum is convpyed to the portal 
vein , by means of the superior heruorrhoidul ,·ein, any pcnua
nent or repeated tnrgPsCPnce o( the portal :::;yt;tl-'rn, from congPs~ 
tion or frequent and copio1rn meals, contributes to the production 
of hemol"rh oids (cOll8('quently also any disease o( the li ver, such 
as hyperromia or cinhosis); disease or the heart and lungs 
may also act simila.rly through the vena cava itself ot· i11ter
media tely through the 1101tal system. Abdominal tumors. the 
pregnant uteru s, or g reat accumulation of fat in the omen
tum may also g ive 1-is<· to portal congest ion. 

As in other lllll('OUS rn embrnnes, so also in that or the rec
tum, persiRtent chroni c catanh seems to favor the produl'tion of 
venous dilatation. 

Dilatation or the rectal ,·eins is an extremely frequent cond i
tion in a ll those who s uff,,r from chrnnic const ipation as the 
result or their diet or Jiabi tua J occupation, conspquently in a ll 
tl1o>e who Jive freely a nd tak~ much vegetable food, who IPn<l 
sedentary lives and take little Pxercise, such as clerks and simi
lar offi cial s. J\Iurli horse exercise also disposPs to the fonnatio11 
ofhemo1Thoids (pa rtly from tile constipation thus induced, partly 
from the direct irritat ion of the part). 

From tlte manifold chal'acter or the causes just narrated, i t is 
easy to see that in individual cases seve1·al of tlwse may often 
occul' together, and that theit· effects may be cumulative, indt•l'd 
that in the production of hern onhoids, catarl'h or the rectu m 
and const ipation may prove a circulus vitiosus, the individual 
elements of which may s<>rve mu tually to induce and aggrarnte 
each other. 

It is probable that the hindmnce to the respiratory mo,·e
ments induced by constipation, accumulation or fat within the 
abdomen, and sedental'y habits, etc., may be a n important aclju
vant cause in the pl'Odnrtion of venous dilatation, since the pres
sure variations induced by the respiratory mov<>nw nts, both in 
the abdon linal and in tlw thoracic cavi ties, are ass111·Pdly nn im
portant means of promotin.'i th e circulatio11 within tlw abclonw n. 

Ewn when all tl1e apprnpriate conditions are pl'esent, they by 
no means always g ive ri se to dilatation of the hemorrhoidal 
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veins, and still less frequently to its obvious (objectil•e) occur
rence. Predisposition, probably often hereditary, plays in regard 
to this a most important pal't. 

In middle lifl' and in the male sex this affection is most com
mon. It is l'ery rare in childhood. 

Symptoms. 

A moderate dilatation of the hemorrhoidal veins often gives 
rise during life to no symptoms whatever; it is eit lter altogether 
unnoticed, or the individual all'ectPd may acC'identally discover 
by touching his anus that small tumors exist there. 

E'•en wh<•n subjective disturbances are p1·esent, these only 
occur llPl'iodiC'ally, wlwn with or without any ev ident cause 
(most frequently constipation) the veins become congested, and 
turge:sct>nce, hypenernia, or e\en intlammation of the adjacent 
parts may occur. 

A seneation of burning, itching, and fulness in the anus is felt, 
especially when it is initated by the passag<' of hard frecal masses, 
311(1 the 8phincter thus excitrd in a n·tlPx rnann t>r to more vigorous 
contraction. Objo>cth·e examination brings to light in thP 1wigh
bot·hood of the anus more or less M\SP elastic tumors, pl'dttncu
lated or with hroad bases, whieh, according to the tl1iek1wss of 
tlte skin covering them, are either ot a blui"h-black or reddish
white color. 

"'hen snbmncous varices are prPSPnt, these may be felt by 
the finger, pas:-;ecl tlnough the a.nus, as tumors tilt:> size- of a straw
berry or grape ; more rarely these :ne prnlap"ed, and by strangu
lation by thP sphi 1wtPr hProme tmgicl an<l 1•e1y painful. 

The burning- anc1 itehing are ~l'PfttPr tlw more the surround
ing skin lwromPs erytl11-1 matons. infiamecl, 01· Pxroriat( .. d; when 
catanh of lhP 1·0!'tnm is simnltanPOnsly pl'<'SPnt, tl1is is a!'C'Otn
paniPd by violPnt tPnesmns and tbe escape Of a glairy lllUCUS, 

which by an<l by becomes 1rn1·nl ent. The anus is contracted 
by the tnmefiPd mncons membrane, and the latter is not unfre
qnently prnlapse<l. The pain in tlw anus is int0nse, stinn:inn:. ancl 
radiati'lg towards the bladder and sacral region. Fissures o[ 
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the mucous membrane in the neighbo!'hood of the sphincter 
ure specially painful. 

All these suffel'ings are most seYere dul'ing defecation, walk
_ ing, standing, or sitting, but are lesseneu by the recumbent 
posture. 

Should the local inflammation be intense, fever, loss of appe
tite, and cli:;turbanee of the general health may ocrm. 

Bloou frequenLly escapes during defecation, and this either 
comes from the capillaries and excoriations of the inflamed mu
cous membrane, or-more rarely-from a. rnpturecl varix, and in 
the latter case it nmy escape externally. The effnsl'd hlootl in 
such cases is recent, not mixed with the freces, and unaltered by 
the gastric juice. 

1.Jsually the hemorrhage is trifling, and caused by the passage 
of the frcces. Sometimes after a somewhat copious hemonhage 
-sud1 as a few tal>lespoonfuls-there occurs a n'mission of all 
the rnfferings, from diminution of the swelling of the veins and 
of the mneous nwml>mne. Jiemorrhoidal hemorrhage is very 
rarely injurious from it:; amount, and only so in weakly indil"id
nalR. 1\forPO\'(-'t', it f'eldom occurs in those who are an:.cmic, and 
therefore it commonly ceases in advanced life. 

'l'hese pe1-iodical attaeks, the so.called 1its of the piles, occur 
in gr<•a.ter or less violen('e and alternate with long 1wriod:::;, during 
whieh either no distul'bances at all or only very tl'illing ones 
occur. 

llowe,·er troublesome the attacks may be, they are seldom 
c1an~1 1rous. " rlH-'n the inflammation i acute. or whPn :i no.Jule 
is strangulated, thrombosis may occur. As the r<'snlt of thi' the 
,·arix may be obliterated, or inttammation may oecur in its 
neighborhood, ancl this may lead to suppuration, to prnctitie or 
pniproetitic abscesses, aml the formation of fistula; in severe 
ca~es pnrnlent phlebitis, with pyremia and nwtastatic ab~eesS•'', 
mar occur, especially when the tumors ham prolapsed, and 
ha.n~ bPC~ome stra ng-n lated and g:i,np;renous. 

As already m1'ntioned, the other ,-enous plexuses within the 
peh·is are not nnfrequPntly implicated in the dilatation affecting 
tl1e hemonhoidal Yeins. " rhen the vesical and p1·0Rtatic plc•xu~es 
are affected, there is present a frequent desil'e to micturate, and 
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pain in the act of micturition. 'l'he mucous membrane of the 
blauder is liable to catarrh, and blood is often mixed with the 
urine. 

Dilatation of the sacral plexus is revealed by pain and a feel
ing or weight in the sacral region; when the communicating 
plexus of the spinal caual is affected, it may, by compressing 
the roots of the nerves, give rise to sensations of weight, nnmb
ness, formication, ancl pain in the lower extremities, or even in 
the lumbar region, so as to simulate sciatica, or a lesion or the 
cord itself. 

Catanhal affections of the female genital organs are k ept up 
by dilatation of the veins, and tumefaction and intlammation of the 
uterus itself are thereby favored. Menstruation is often copious; 
it however serves to unload the veins at rPgular interval s, and 
thus it happens that dilatation of the h~monhoidal veins is first 
fully developed in women after the cessation of the menses. On 
the other hand, the hemonhoidal veins often become turgid 
coetaneously with the uterine menstrual flux. 

\Vhen numerous concomitant phenomena are associated with 
the results of simple dilatation of the veins, the totality of the 
symptoms is often made to appear extremely complex hy the 
presence of other morbid phenomena, which are either them
selves the prime agents in the prochlction of this venous dilata
tion, or which originate with it in a common cause. Thus we 
see diseases of the heart or lungs give rise concomitantly to the 
most manifold symptoms of liver disease, and of anomalies in 
tlw digestive and nutritive processes, with all their various con-
8equenres. And thus it is easily explicable why in em·lier times 
such extravagant importance was attached to the presence of 
hemonhoids, one symptom arising from very various conditions 
having been regarded as the essence of the disease. 

The diagnosis is simple, as soon as we examine the patient ob
jec tively; but from the subjective phenomena alone this affection 
might easily be mistaken for syphilis, carcinoma, or a simple 
polyp of the rectum. For the treatment it is further of impor
tance to determine what are the predisposing and proximate 
causes. 

The general prognosis depends upon these, for actual clanger 
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can only ex ceptionally arise from a purely local aJiection. A 
perfec t cure is, however, very rare. 

Treatrnent. 

The tre,,,tment of dil a ta tion of the hr monhoidal veins must 
be directt-'d agu.in;:; t it::; cau ::;es, such as di:;ease::; of tlie liver and 
heart, ancl di sturbances of the diges tive process, etc. Even 
where constipation has not beP n a proxim a.te eansP of the di sease, 
regulation of the bowels is nevertheleos an important means of 
diminishing present a nc\ preventing futu re t rn ubl es. Thu rood 
must, there fore, be modt:rate, uninitating, lea\"ing but lit tle 
f<ernl refuse, a nd its compo:\ition must as far as possible bu of 
such a nature as to fa ,·or secretion and the peri staltic mon~nwn t 

ol the in testines (su('h as frui ts, cer tain vegetables, etc.); the 
regulated use of cold water and regular ex ercise also as::;bt in 
protluciug the same entl. Often enough such a system of d i~t is 
suflicicut to reduce the trnubl e to a minimum; wh l' n thb is not 
the case, mild saline laxati ves, mineral waters, or rhubarb, may 
be e111ploy ed a" adju vants. 

Aloes or col ocy 11tl1 in small closes are a lso perfectly appli
cable, either wi th or wi thout the addi tio n oC extract oC bellado11mt. 
The curative use oC Ma rienbad, Kissingen, and other 111int' ral 
wat1' rs, oI grapes, and the juices of various he1·bs, is not only 
useful sym ptomatieally, but often fulfil s causal i11dicat ions. 

Cold washi1w, clysters, a nd sitz-baths are a lso important 
remedies to keep the rectum and anus free and clean, and to 
pre1·ent intlamma tion. 

Special attention mnst be paid to the regulation of the d iet 
and bowels during a n attack of pil es ; clyste1·s a nd the in te rnal 
use of castor-oil a re to bt> employed to k eep the rectum free from 
Imtal accumulation, a nd to disembarrass the circul a ti on ; the 
hori zo ntal position must be preserved, a nd the covel"ing must be 
light and cool. Local inflammations are to be treated by cool 
sitz-baths and fom entations, or, if more severe, lt•eches may be 
appli l'd . Ointments, suppositories, or injec ti ons of tann in, salts 
oI lead, etc., a re useful in more trifling irritation, a11d i11 the 
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concomitant erythema and rectal catarrh. Narcotics internally 
and loeally are indispensable when the pain is violent. 

A moderate amount of hemorrhage often gives relief and re
q n ires no treatment; even should it be more considenible, it still is 
usn,illy easily l'estrained by the application of cold fomentations, 
clysters, or sitz-baths. At other times astringent fluids (liquor 
ferri perchloridi), and, in extreme cases, plugging the rnctmn, 
or the hot iron may be necessary. 

'l'hrombosed nodules must as much as possible be guarded 
from violence so that they may become 01ganized. Purulent 
inllammations and their results are to be treated upon general 
principles. 

Large external varices may be removed by the hot iron. 

Narrowing and Obliteration of the Veins. 

A uniform narrowing of the veins over any considerable ex
tent is of rare occurrence, and happens in parts which are be
coming atrophied, as the result of the diminution of the blood 
stream. 

J. Gay 1 lrns dC'scribed cases of what he calls "hypovenosity," in which t11crc is 
n diminution in the size and number of the veins in the area of the saphcna. and 
iu which (probably as the result of the pressure of the collatcrnlly dilatf'd deep 
veins) atrophy and fatty degeneration of the muscles nrc developed. The limb it 
waskd, but tcruc, sinewy, an<l painful; movement is difficult, and the skin dark
colored. 

Improvement of the nutrition by exercise, friction, and warm liatha are said to 
be useful. 

Local nanm\ing or occlusion of the veins is or much more 
common occu1Tence. Apart from thrombosis, presently to be 
referred to, which is the most common cause of these narrowing>, 
tlwy are produced by the pressure exerted from without on the 
vein~ by tumors, organs which are inflammatorily swollen, or hy 
cicatrices. Concomitant chronic inflammation or the walls and 
clot-formation often assist in producing this narrowing. 'l'his 

1 Lancet. Nov. 1871. 
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conc1ition may lead at last to complete occlusion of the ,-ein; the 
walls or the rein, lll"PSSed one npon the otJwr, grow together and 
are changt'd into a simple cord of connectin• ti::;sue. 

The area or the radicles of the nanowl'd rein exhibit all the 
siµ:ns of venous congestion (in so far as this is not dficienlly 
relieved by the establishment or collate111! dilatation): such as 
dilatation oE its atlluent bmnches, down to the capil!a1·ies, 
cyanotic discolorntion, a diminution or temperature, serous 
tnt11'udation, etc., - phenomena which will be 111orn particularly 
refenec1 to when spl'aking or thrombosis, and which are all the 
more prominent, the more rapidly the nanowing is brought 
nhont, and the shorter the time afforded for the development of 
a collateral circulation.' 

Rupture and Wounds of Veins. 

Rupture or wounds of veins may be prodnced-
1. Traumatically, by cutting instruments, accidentally or 

operatively (venesection), usually only in superficial veins; also 
by crushing or tearing. by falls from a considerable heigh!; or 
the large thoracic or abdominal ,·eins may be ruptured wh1•n the 
body is d1·iven over by any carriag0, or the \'etns or the extremi
ties may be tom across lJy violent muscuhu· exertion or by din:ct 
blows. 

Cocstcr' saw perforation of tho vcna cavn. inferior hy a sharp-pointed piece of 
bone which had c.1ught in a <li\•Crticnlum of the resophagus. Death rc~ultccl from 
hemorrh11gc into tlio right pleural cavity nud the stom:1ch. 

2. B!f increased pressure within a vein, such as exists in cases 
of congl':stion of a CPntra.l origin, or when n. communication with 
an artery has been made. Thus the pulmonary veins are some
times ruptun•d in ras<>s of disease oE the mitrnl val re. 

3. By dismse q/ tlie unous coats. This, howt·ver, ran hut 
seldom be the cause or ruptnrP, since inflammatiou usn:illy ,-ery 

1 Vide ne.~t.rml. Des Tumcurs c mc6reuses du m6diastin nvec compres.siou OU oblit6~ 
ration de 111. veine cavesup6rieure. TbCi;;ede Paris, 1800. 

~ Berliner klin. Wocbenschr. 1870. No. 43. 
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early leads to coagulation of the blood. Atrophy of the wal18, 
sueh as occurs in dilatation o[ the veins, or fatty degeneration 
(as in one case of rnpture of the portal vein related by Frerichs') 
is more likely to lead to rupture. 

4. B 1; itlcerative destruction of the venons coats, which 
occurs in suppm·atil·e phlebitis of a primary or seronclaiy clmrac
ter (as, for instance, in deeply penetrnting ulcer~tion s). R.npture 
mny also result from the pressure of an adjoin ing tumor, for 
example, an aneurism, or by the vein becoming implicated in its 
growtlt (ns in the case of a carcinoma). 

R.upture occurs, on the whole, more frequently in veins than 
in arteries, since from the thinness of their wa ll s and the trifling 
drgrne of elasticity they possess, the former are less capable of 
resistance than the latter. 

Symptorns .-In wounds or lacerations of the peripl1eral veins. 
when the blood st rea m can readily find its way through rollateml 
Y<'SSPls and the blood pressure is thus not very g1·eat, coagulation 
of the blood readily occurs at the part wounded, which is thus 
clost>d. At otht>r times the blood ttows extemally or into the 
adjacent rellular tissue until the blood pressure within the 1·eins 
is climinishecl, or is exceeded by that external to them. The 
blood t•!l'usecl in to the cellular ti ssue causes swelling and pain, 
so111etirnes even intlammation of the part affected, or it may be 
rp~bsorbed withont the occurrence o[ any important local or 
gr1wral disturbance. 

Should one of the large veins in the chest or belly be torn, 
the h1·morrhagt' takes place into loose cellular ti ssue or into one 
of the se1·0 11 s car ities, and the patient die with all the symptoms 
or internal hern on~liage in a. few hours, rarely surviving for a few 
clays. Sometimes such patients have had a sensation as if some· 
thing within them had been torn. Occasionally the blood can 
be dt>tected within the serous cavity before death. 

Instead of or along with the escape of bloocl from t11e veins, 
foreig n matters may gain an entrance into the injured vein ; in 
suppumtive destruction of the venous coats, pus, or ichor, or 
canc1'r-juice may get into the veins, and thus lead to septicremia, 

I Leberkrnnkbciten, II. S. 382, New Syd. Soe. Transl. II. p. 404. 
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embolic inflammations, or the de,·elopment of secondal'y cancNs, 
provitled the venous lumen has not been pre1·ion8ly occl nded by 
a coa~ulum. 

The prognosis depends upon the position and size of the Yein 
injurl'd . 

Jn rnpture of any of the large • eins witl1in the caviti es of the 
body, treatment is o[ no avail. \\' hen the position of the Yessel 
is such as to permi t it, the part ruptured rnns t be elevated, local 
com pre$Sion made use of, and cold applied. 

The in trod uction of foreign ma tter in to the vein s of inflamrd 
parts will be best pI"evented by dimini shing the tension o[ the 
inflamed part and pI'omoting the flow of the pus extem ally 
(position, incisions). 



DISEASES OF THE LYMPHATICS. 

Vidc the handhook~ of pathological anatomy by Cruwilliirr, Fiirster, R()kita718ky, 
etc.; also the handbooks of special pathology and of diseases of the vascular 
system by ll 'u11derlich, J,,ebcrt, lJudtek. 

Andral, Al'ch. gCn. de med. 1824. Yul. G. p. 502.-Assalini, E~sai mCclical Hlr ks 
vaif'ISl'llllX lymphatiqucs. Turin. 17S7.-Altt11!11.lj"er, Lymphatologic. Wit'n. 1808. 
-Cohn, Embolischc Gefii--~krankhcitrn. S. 110 nnd 05<J.-Cruihll(/11k u. 
Muscagni, Oesch. uud Brn:;cbrcibung <l. Saugadcrn, 178<J.-Jl. Emmiliyluma, 

Physiologischcs und Pathologisches U!,er die Ahsondcruug und Bcwcgung dcr 
Lymphc . .Arch. d. Ill'ilk. 1874. Bd. 15.-Gentniclt, Le~ser, Pa11tlwtin, Emminy· 

luiA«J, Uchcr Lymphabsondcrung in den Ber. Uber die Arb. d. phyf)iol. fo,_tituts 
zu Leipzig. 1870-7:-3.-Gootll<td, A practical essay on tl.c discnscs of the vcssds 
and glands of tile absorbent system. London, 1814.-Rayer, Dictionn. de 
mMcc. Art. lfyc1ropisie.-&tl111ade, PrCcis d'obscrvatious sur lcs maladies de la 
lymphe. Paris. 1803.-Soemmeriug, De morb. vasor. niJBorbcnt. Frankf. 17!'J5.
timt SwUten, Comment. IV. p. 116. -1'dclwwnn, D11s Saugadcrsy~tcm.

Velpcriu, Arch. gen. 11::1:35. Vol. VHL pp. 120 and 308; 1836. Vol. X. p. 5.-0. 
Weber, in Billrotli-Pitha's llandh. cl. Cliirnrgic. IL 2. S. G;J. 1865.- ll'l'i.,fier!J. 
De ayst. vas. uLs. rnorbos cxcit. ct san. comment. soc. reg. Gutting. 1789. 
B<l.L\'.. 

Diseases of the lymphatics, just as mneh as those of the 
blood-vessPls, are most intimately connectecl in rnrions ways 
"·ith the most diverse organic diseases; perhaps this conneetion 
is even more close, since the capillary lymphatics, according to 
many authors, are in open communication with the spaces of the 
tissues. For evidc•nt reasons, we liaYe been o\Jliged in the follow
ing chapter to omit all consideration of the diseases of these 
lymphatic capillaries, as was a,lso done in regard to the blood 
capillarit'S. 

It will readil y be seen, from the contents of the following 
paragrapl1s, that our knowledge of the pathological conditions 
of Lhc lymphalic vessels is as yet very irnperfect. Tbe tmns-
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parency o[ their contents, its capacity for imbibition, the thinness 
of the wall:;, the trilling rate uf movement, and low degree of 
tension o[ the lymph-stream, are all to be regarded as phenom
c·na which ubstrnct any attempt at anatomical investigation of 
the subject; incleecl, any accurate knowledge of t!Je anatomical 
aucl physiological l'elations of the lymp!Jatic system dates, for 
the most part, from quite recent times. 

It is possible that many ub:;cure pathological cond itions owe 
tlwir orig in to distLu·bances of the lymph-stream ; even van 
Swil'ten refel'rccl tlie occurrence of dropsy to t11is, pai·tly clil'cctly 
ancl partly indi rectly, by means of the Yenous bloocl-stl'ca111, and, 
acC'ording to our present knowledge, it is not improbable that 
certain cases of a:;cites, of pleuritic eliusion, ancl of hycll'o
ct•phalu:;, not conncr tl'd with obstruc tion to the circulation o[ 
tlw hloocl, may clepencl upon embarrassment of the Jymph
stn.,rn1. Tlw dependence of elepliantiasis upon disease o[ the 
lymphatic ,-.. ssels is to be rcgarcled as almost certainly proved, 
as will be p1·psently shown . 

Intlarnmation and simple thrombosis o[ the lymphatics can
not as }'('(, on the basis of our present knowledge, be cl<'arly 
s1'parf1t<'cl from one another, and must, thercfol'l', be treated of 
tugether. 

Inflammation and Thrombosis of the Lymphatics. 

Lvrnpltangitis, Angioleucitis. 

Allard, De 1'inflammntion des vnisseaux absorbens. Paris. 1624.-Bou-eel- Ronriere, 
L~ lymplmngitcs primitives de Hio de Janeiro. Arch. de med. navalc. :Mai, 
1873. p. ;J;).}.-Bresr!U't, Du syst. lymphat. Th~sc de Conconr~. 1S3G. -Bro1cne 

C!toltJn, Philos. Transactions. 1780. Vol. LX..'\:. p. 323.-0ooper, :\Icd. records 
nnd researches selected from the papers of a prh'ate med. assoc. Lond. 1708. 
I. p. 28.-D11play, A.rch. gCn. 183J. Vol. Vll p. 10. De la suppuration des 
\'ai sseaux lymph. de l'utllrus.-Fetzer1 Ein Fall von eigcnthiiml. Erkmnkung 
dcr Lymphgcfiissc. Arch. f. pliysiol. Hcilk. 1849. Ild. Vlrt. S. 128.-Kiioisch, 
Klin. Vortriige. I. S. 632.-Lcopold, Die Lymphgefiisse des nornrnlcn nicht 
schwangcrn Uterus. Arch. f. Gynrekol. Bel. VI. S. 1. 1873.-Ludwi[/, Wien. 
mc<l. Jahl'l..1. 1803. XIX. 2.-0ppolzer, Allg. Wiener med. Zeitung. 1801. No. 19. 
-T<11rnclC, Arch. g~n. 1830. Vol. X.."\:.II. p. 3J1.-Turner1 Edinb. Med. Jourr.. 

YOL. VI.-33 
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l SJO, ) fay (2 cases of occlusion of the thoracic duct by nncmisms).- l"irdi11lf', 
Arch. Bel X.."X flL 1862. S. 415.-0. Weber . In Bi llroth-Pitha's Chirurgie. IL 2. 
S. G:J.- lVeitentcelier, Bcitr. Bel IV. II. "2.-J. Worms, De l'inflamwatiou du 
c:mal tboraciquc. Gaz. Hcbdom. l SJO. p. 280. 

Anatomy. 

Inflammation of the ly mph-vessels, as or the veins, seems 
chiclly to afl'cct the external portion or their coats. 'l'he adven
titia aml the surround ing connecti ve ti ~sue appear injec ted, 
swollen, eloudy, and inlil trated wi th cell s; the intima is opaque, 
un e1·en, a nd stripped of its epithelitm1. The lymphatic glands 
connectPd wi th the part affec ted are swollen or inflamed. The 
inliamecl ly111ph-1·essels a re often dilated , partly from relaxation 
of their walls, par tly because the onward flow of their contents 
is hindered . Instead of a normal, transparent ly mph, they con
tain a thick, opaque fluid, foll or cel ls, which may e1·en be pnri
form, and may coagulate, and thus ocelude the Ycssel; yet such 
coagul a a1·e ra rer, not so readily formed, a nd less firm than the 
thrombi in the blood -1·cssels. They are whi te, pale, reel , or 
ycll owi ~h , like pus, and exhibit under the micrnscope mainly a 
fin c•ly granular mass wi th ly mph co rpuscles sparingly scattered 
through it (0. \Veber). Such thrombi a re most apt to be form ecl 
in tlie immediate neighborhoocl of the val ves. The results or the 
inflammation, as well as the forth r r cha nges in the thrombi, are 
precisely a nalogous to those oceuning in the blood-l'essels in 
simi la r circumstances. 'Vhen the inflamma tion is trifling, the 
new-formed cell s di sin tegrate, and the exudutio11 is absorbed ; 
bu t relaxation a ncl di latation of the lymphat ic vessl'ls is a l'ery 
frequent resnl t. In other cases the inflammat ion leads to hyper
plasia of the connective ti ssue; thi ckening o{ the wall of the 
vessel, sclerosis of th e surrounding connecti ve ti ssue, and narrow· 
ing or obli teration of the lymph-vessel are the consequences. 
Finall y, the inflammation of the ly mphatics may lend to suppura· 
ti on of the wall s o( the vessels and of the su1Tounclinp; connective 
ti ssue. It is characteri stic of all form s or inflammation of the 
ly mphatic vessels that the cellular tissue is wont to be implicated 
in a very much greater degree and over a greater extent than in 
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inflammations o[ the blood-vessels ; i t is possible that this may 
clepencl upon the comparative thinness of the wall s of the Jymph
\"essels and theil.' less di stinctly defined separation from the tissue 
spaces. The coagulated contents of the lymph-vessels undergoes 
changes analogous to those of thl'ombi within the blood-Yessels; 
it may be ab orbed, may break down into pus, may become 
organized or calcifi ed. Sometimes we find the contents of the 
lymph-vessels coagulated, opaque, rich in cell s, or even purul ent, 
without there being any very ev ident disease of the coats of the 
vessel; in such cases the contents of the lymphati cs seem first of 
all to be altered by the entrance of foreig n matte1·. or by the 
primary disease of the organs in which thesP vessels originatP, 
and this alteration of the contents seems to gi,-e rise to a second
ary affection of the coats of the vessel. 

From the na rrowness of the vascular lumen, only fluids, or 
very minu te bodies suspended in them, can be com·eyed along 
with the ly mph-stream ; very rarely are thrombi swPp t al ong 
with the current, as happens in the blood-,·essels. i'\nch solid 
particles seem not to pass beyond the nearest ly mpha tic gla nd ; 
yet the inflammat ion of the lympha tics may be p ro pagated 
b<'}"Oncl thesl' glands, the irri tating matter being conveyed b<>yo nd 
them, either in so lt1tion or in the interior of the ly mph cells. 

1Ioreo1·er, I nmy l'emurk that om knowledge of the anatomy 
of inflammation or the lympha tic vessels is extremely defective, 
and this depends pa rtly on the fact of the inconstancy of the 
co urse of l'Ve n large lympha tic trunks, as well as on the thinnPsS 
of the wa ll s, ancl narrow ness of the calibre of these vessels, a ncl 
partly because thi s inflammation seldo m occurs by itself, bn t is 
u ~ ua lly secondary and accompanied by implication of the sur
rounding tissues. 

\\' hat has jus t been said of the larger lymphatic trunks is 
even more applicable to the lesser lymph vessels, because the 
1·ariations in regard to their di stribution and normal anatomical 
structure are e''en more manifold. In parenchymatous infl am
mations these are undoubtedly very often coetaneously di seased, 
and convey the products of morbid tissue change. The proo f of 
this conveyance of morbi cl products is to be fo und in the frequent 
occurrence of consecuti\·e disease of the lympha tic glands, in 
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which these products seem to acc umulate, whilst the lymphatic 
vessels, through which these products pass often fo r considerable 
distances, are not themselves inflamed. 

Etiology . 

Lymphangitis occurs very rarely spontaneously, but is almost 
always secondary to disease of the area in which the radi cles of 
the lymphatic vessel affected orig inate. The products of the 
morbid tissue change, which are conveyed by the lymphatics, 
appear to be the active agents in inclucing this form of di sease. 
It appears to depend upon the nature of these products, as well 
as upon Lh e nature of the inflammatory process itself, whether 
the lymphatics are themselves implicated in this morbid process 
or not; possibly this may also par tly depend upon whether the 
lymphatic rac1 icles in the part primarily c1i>eased remain open or 
are closed by clots or pressure. 

Sometimes an independent lymphangitis is simulated, when 
the primary disease from its tritling cha racter remains unnotec1. 
'l'his is specially the case in slight external injuries, pricks, 
scratches, and abrasions of the skin, which lead to lymphangitis, 
not from their own intrinsic character, but by giving entrance to 
injurious matters, such as decompos ing or putrid organic mat· 
ters, and the secretions and parenchymatous fluids of infiamec1 
organs; for thi s reason anatomists and medical men a re specially 
apt to be a ffected by lymphangitis. ·while the fiow of blood and 
of the inflammatory secretions readily cleanse the surfaces of 
largp gaping wounds from any fore ig n substances which may ad· 
here to them, thi s is not the case in t rifling pl"ick s and scratches ; 
and to this source of clanger we must add the slight attention 
}Jaid to sucl1 injmies. The local inflammation is often slight, or 
may be entirely absent, while the emerging lympha tics may be 
actively infiamed. Lymphangitis has also been observed to 
foll ow the stings of insects, the bites of our indigenous (but little 
hurtful) poisonous snakes, etc. 

Further, we see this di sease originate in the most various parts 
of the body as the result of intlammation, suppura tion, or the 
forma tion of ichor in the connec tive tissue, whether these pro· 
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cesses have actually occnrrecl in the area of the raclicl~s of the 
lymph ,·essels aftectecl, or whether the clioease has spreatl by 
contiguity from the n~ighbo l"ing tissnes. Lymphang itis is of 
wry f1·equent oecul'l·encc when the pelvic connective tissue i8 in
ilamecl during chiltlbetl. 

Symptoms. 

ThP clinieal phenomena attending inflammation or the lym
phatic vessels are best known as they occur within the domain of 
~ nrgery in cxtPr1utl }Jarts, particularly the extremities, ancl most 
fn ·qticntly as the result of poisonous wounds. But a few hours 
after t he receipt of such a wound, the superficial lymplmlics of 
the skin appear as pale reel lines ; these sometimes form an 
anastornosing net.work, and mn together; they arc painful on 
pres'l1re, ancl may be felt as hard, knottecl cortls, which are not 
usnally sharply limi ted. These lines and cmds cannot always 
be traced directly to the injured part. Tbis part itself, a s well 
as the whole area from which the inflam ed ly111pl1atics arise, is 
swollt-n, by reason o[ the clefective removal of the lymph, antl 
this swelling is gt'L'atcr, the more extensive the lym phang itis is, 
and the re-... er collaLeral routes therefore remain open. Sbould 
the clecp-lying lymphatics be inflamecl, the redness may be 
absent, or only punctiformly indicatctl ; the pa in is violent ancl 
less circumscribed, the swelling consiclerable, antl generally 
cliff use. 

The corresponding lymphatic glands are in rnriably concom i
tantly a[ected, painful , ancl swollen, often in several po:;itions 
simultaneously (as, for ex1tmple, the cubital antl axillary g lantls); 
between the painfttl g lands and the intlamed lympbatic ,-es
seJ,;, thPI'e is not t1nfrequcutly a part of the latter which is 
app:nently quite una ft<>ctetl. 

Fever is usuall y present; o.rten it is of consiclemble intensity, 
ancl eommencPs with a rigor. Should the disease run a farn r
able course, it commences to abate in from a few clays to a week; 
the local symptoms di sappear (the ceclema being the last to do 
so), ancl a cure follows. 

At other times, suppuration-originating either in the con-
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nrcti,·e t i ~snr, or in the lymphatics themseh·es-extends along 
the infla med ,·essels ; in these cases a cure may at la:; t result, 
accompa nied by cicatrization and destruction o( the vessels, or 
the fever may assume a typhoid character, aml death from 
py rc mia may follow. 

The lympha ti c glands are generally implicatecl in the changPs 
•d1ich take place in the afferent Yessels, but they morn readily 
suppurate than th r latter. Should any 1mrt of the inflamed 
lymphatics become des troyed or na1Tow<>d, the aITec ted tissues 
sometimes remain crdematous, and thi s subsequently leads to 
sckrosis and permanent hypertrophy of the cornwcth·e ti ssue, 
which may be either diffuse or in isolated Jumps or masses. 
:Many cases of elephantiasis, both ind igl'nous aml tropical, 
seem to O \ \"P their oi-ig in to repeated inflammatious o( the lym
phatics (in connec tion with erysipelas and other skin affections. 
On the other hancl, \Y ernher assumes that the lymphatics are 
simply dila ted. Vi de postea, p. 528) 

Many cases o f puerperal phlegmasia alba d olcns, of sclcrcma (hidebound 
disease of new.born children), and o f epidemic ang ina parotidca, h;wc been referred 
to intlammation o( the lymphatic vessels, but wi thout any suflici1•11t proof having 
been g iven tha t this has been really the actunJ and primary cause o f the disease. 

Bouvcl-RonciUrc descr ibes an idiopathic lymphang iti s malariosa (popul:uly 
}rnown as the Hio-dc-.Tanciro erysipelas), which affects the superfi cial or deep lyrn
plmtics of the whole body, o ften in se \'C ral pl aces simult:mcously, and in which the 
surrounding connective ti ssue is also implicated. Should the disease be limited, 
convalescence occurs in a. few days ; in severer cases, those affected die from 
adynamia or from suppuration . The treatment consists mainly in the use of qui· 
nine, besides local applications. 

The 
Prognosis 

of lymphangiti s vari es with the ex tent or the disease and the 
nature of its proximate ca.use. Sometimes, er en wll l'fi the di .::;ease 
is of but limited extent, the general syn1ptoms are Yery se,· ere, 
anll the disease tern1inates unfat\·ornbly after assuming the form 
of a septic fever ; thi s is ascribed to the virulence of the infecting 
substance, o[ which we ha,·e no more accmate k nowh>dge, while 
its very existence is onl y prornd by the severity o( the infretion. 
In general, the prognosis is all the more farorable the nearer the 
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periphery the part affected lies, since the i11terpolatt'd glands 
often set a limi t lo the centripetal progress of the iuUammation. 

Thu 

Treatment 

must be ch iefly directed aga.inst the proximate cause; therefore, 
re(.jent wounds must be cliln.ted, cleansed, ca uteri zl'd , ur d i::i in
Iectt•cl by 11Llid or cliflluent remedies (such as acetic acid, ca ttslic 
potash, chl oride of zinc, carbolic a tJ id, etc. ), and afterwards care
fully treated like other primary infhtmmations, according to the 
Iumla111pntal principles of surgery . Tl1e diseased part must be 
kept at rest. Leecl1 cs are but seldom required, and only when 
great pain is present over a limited al"ea. Locally, cold is to be 
appliell at first, and subsequently poultices antl tepid baths. 
E111·elopnwnt in raw cotton and inunction with blue ointment 
h:we also been much recommended. Abscesses must be opened 
as Parly as possible. 

In ternall y we may employ vegetable a nd mineral acids, 
qu i11ine, alcohol, and other remedies usually presc1·ibctl in infec
th·e prneesses. Residuary mdema and intlurations are to be 
trcatetl by appropriate position of the part, compression, warm 
baths, painting with iodine, oily inunctions, antl rn ethocl ic slmm
pooing. Passiv0 movements, tile alternate flex ion and cxtPnsion 
of the part, sPems also a rational mode of treatment, now tliat 
Gent•r•i<"h, Losser, a nd Pasdmtin ha,,e taught us how very mnch 
the Jlow or thP lymph is favoretl by sLteh manipulations. 

Iuflammation and thrombosis of the lymphatics is also very 
freq1wntly met with in the utems and in the sun ound ing pelvic 
cellular tissue. Generally it is the puerperal injury to the inner 
surfael' of the utPrns, morP rarely other di seases of this orga n, 
which. apparently from in fect ion ab externo, forms the starting-
11oi11t o r the lymphangiti s. In these cases the lymphatics are 
found to be dilntt•cl nnd fill ed with an opaque, th ick, pun1lent, 
or iehorons matll'r. The wall of the vessel, according to Dnplay, 
Yi n· how, and othc1·s, is at fit-st normal, bn t may subs<'qncntly 
inflame n11d snppurat<', which the surrounding coniwrt ive tissue 
may abo tlo. The lymphatics are specially apt to be diseas"'· 
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in the posterior and laterul purts of the uterus, us w<>ll as in the 
broad ligaments of the uterus ; those of the fal se pelvis, the 
inguinal and femoral regions, are more mrely affected. 

P uri-u terine lymplmngitis C'11rnot be regunled us an idiopathic 
di sease, since it is only u somewhut inconstan t concomitant of 
the most diverse fo rms of puerperal di sease, such as inttamm a
tory parametriti s, septic processes, and thrombosis of the uterine 
veins. The pathological and prognostic significance of this. as 
well as of other di seases of the lympha tics, cloes not so much 
depend upon its existence merely as upon the nuture of the pro
cess in which it originates, ancl this also determines the nat ure 
of the treatment to be adopted. 

\\"e know bu t little about in!lam mations or the thoracic duct, 
or of its morbid aITections genemlly- partly, incl eed, because but 
li tt le attention is pa id to i t at post-mor tem examinations. c\n
d ral examitwd the thoracic duct "·ith grea t care in three hnn
d.rccl boclics, and fo und it onl y five ti nws pa thologically altered. 

In one case th rombosis of its upper p o,r t was fo und, prnpa
gatecl by continui ty from thromboses of the subtl av ian and j ugu
lar ,·eins ; the wall of the Yessl'l was sonw wlta t thickened, the 
lower part of the duct dilated (Oppolzer). In other case's the 
W'1Jl or tlte \" CSSC\ was inflanwcl, its conte nts JlUl"lll ent, or thick, 
cheesy, tube1·culons (Andral, YelpPa u, \\'orms, Gendrin, 
Coopet"); the rnlves are in such cases thi ck enecl or ndhermt, the 
lnnw n often dil ated. 

Calcification of the wull of the chlct (" ' ri sberg, i\fascagni) 
or or the contai ned th rombus (Bro\\·ne Cheston) lms been also 
obsen·ed. 

Finally, closnre or the duct by adhesion throughout its entire 
length has o,Jso bi>en seen as the r<'sult of inflammation. 

Bu t little is known of the phenompnu p resented during lire in 
in!lammo,ti on or the thoracic duct. .11 prioti, one would expect at 
one time narrow ing or occlusion or the duct (1• ide il(frct), at 
another the possible extension or thP thrombosis in to the subcla
Yian ,·ci n, etc. In the rasp 1vlakd by \\"orms, which seems to 
ho,ve been n primary inflammation o( tho tltorncic duct, th P dis
ease ran its course in fourteen clays; it cornnw nrecl with Yi olent 
pains in the body and fever, followecl by swelling of the lef t arm, 
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thrombosis of the subclavian vein, pyremic fe.-er, icterns, anu 
death. 

Degenerations and Neoplasms affecting the Lymphatics. 

.Andral, Arch. gCn . 1824. Tom. VI. p. 507.-Armauer-llansen, Bcitr. z. Anat. d. 
Lymphdr. 1871.-At{,frec/a, Med. Centralbl. 1809. No. 28.-Bastian, Edinb. 
Mc<l. Jour.1 807. p. 815.-Gruveilltier, A.nat. Pathol. II. Livr. 27. Pl. 2.-Klcba, 
Virch. Arch. Bd. XLlV. S. 250.-Kiiatt7·, Vircb. Arch. 1807. Ed. XL. S. 468. Die 
"'Entwickc:lung dcr C'a1·cinome. 1809.-Th. Lan(Jhans, Die Lymphgefiissc d. 
Brustclrtisc und ihre Bezichungen zum Krebse. Arch. f. G.rniik. Bel. VITI. S. 1. 
1 875.-I~tgenstedter, Virch. Arch. Bd. XLV. 1869. ctc.-Rccklin!]ltm1ae11, Arch. 
f . Ophthalm. 1804.-Rindfaisch, Patholog. Gewcbc1ehre. S. 99.-E. Wagner, 
Krebs d. Lymphgcfa~se cl. Pleura. u. d. Lungen. Arch. d. lleilk. IV. S. 5:!8. 

rt has alrnady been stated that thickening of the coats of the 
lymphatics and hyperpl:.tsia of the connectirn tissue have been 
ob,en·ecl as the results of inflammation. Calcification of the 
walls of the thoracic duct has been also seen. No special refer
ence is to be found to any other form of dPgeneration. 

The lymphatics are frequently found to be implicated in cer
tain pathological neoplasms, such as cancer ancl tubercle. In 
both of these instances it liappens in this way: cells, tissue jnice, 
or cheesily-degenerated particles of the neoplasm arc taken np 
clirertly by the smaller lymphatics, carried on some distance with 
the lymph-stream till tltey adhere to the walls of the YessPl or 
are a1Tl'Stecl within a gland, ancl here, partly directly from the 
tissue elements which have bl'en floated oil', ancl partly, sc'concl
al'ily, from the infected wall of tho vessel, thei·e orcnrs a further 
and fresh developmPnt of cancer or tubPrcle. " 'here glands 
interrnpt the course of the lymph, the germs of the 1woplasm 
seem not to be propagated in a centripetal direction until tho 
gland itself has become diseased. 

Thus in tuberculosis of the epididymis, or of the intPstines, the 
lymphatics of the spermatic cord and of the mesPnt<'JT '11'" by no 
1110ans un[reqnently filled with cheesy matter; .\nclral """ tl1e 
lymphatics on the surface of tubercu lar lungs fill('cl with 
si milar contents ; and crnn the thoracic duct has been fonncl 
filh·d with chel'SY m:ttprial in similar conditions, in tubcrct1losis 
of the mesenteri c and lumbar glands (Cooper). 
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In cases o{ tubercular ulceration of the intestines, Klcbs saw yellow nnd gray 
tub.•rcJ.·s within the lumen of the lymplrntics, and could truce :~ series of these 
tuUerclcs up to the nearest g land. Ou the other hand, Armaucr-Jlan-,cn dcclnr~·s 
that these tuhercles arn always external to the lymphatics of the serous covering of 
the intestine an<l of the mesentery. 

Sim ilar aml often more striking observ01tions :1re ofLen mad1' 
on the ly mplmtics or the peritoneum, of the diapbrngm, and of 
the plema, in casc•s of carcinom:1 or the intestinal t1·act, of the 
li ver, :1n(1 of the u terus. In such cases the lymphatics appmr as 
extremely beautiful noduhr cords 01nd netwo1·ks, which are 
completely filled with cancerous material. R okitansky (ouml 
the receptaculum chyli fill ed with cancerous matter in a case of 
carcinoma of the retroperitoneal gl:1ncl3; Cruveilhier and , \ndral 
found the thoracic duct filled in the one case with cancerous 
matter, and in the other with cancerous matter and pus, in cases 
of uterine sarcoma. 

Cancer occas ionall y but much more rar<'ly deYelops itself 
primal'ily from the walls of the ly mpha tics. E. \\'agner ob
sen·ell an instauce of tltis in the ly mphatics of the pleura and 
lungs. 

According to rercnt authors, neopl:1sms frequently originate in the lymphatics. 
Klcbs, Aufrccht, Hincltlcisch, Bastian and olhcrs adopt this view in regard to 
tuUcrclc, while B..:!ck linghaus(m au<l others, particularly KGstcr, look upon carcinoma 
(u ( t\w sk in and o f the stumarh) as originat ing in thi s wny. " 'e cnnnot now enter 
more fully into these olJ~ervat ions, which only relate to the most minute lymphatics, 
nnd po$cSS mainly an anatomical interest. But we must point out ih:tt Langhans 
is opposcJ to thi ~ view, and has not only shown the incongruence hctween the 
form of the normal lymphatic network and the network of cancer cells in the 
local iti es !l-pccilicd, but has also, on carC'ful examination of the carcinoma mamm::c, 
been unable Lo recognize the lymphatics as the point of orig in of the disease. 

Dming life it is impossible to rPcop;nize either tnbl'rcular or 
can·inom:ctotts disPase of the lymphaties. It may howPver be 
s n~pectPcl whrnerer, jn the course of any such organic di~Pnse, 
llw lymphatic glands become swollen or the serous ca\'itics 
di S<'n~(' cl. 

Th" thernpcutics of such an afiection must be confinecl to 
propl1ylaxis. 
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Narrowing, Occlusion, and Dilatation of the Lymphatics. 

Alter, Gcnerahs:rnitiitslicr. f. Schlcsien. v. J. 1834. l3resl:rn . 1830.-Anqer, Des 
tumcurs Crcctilcs lymphaliqucs. Paris. 1867.-Demai·quay, L'Uuion mCdicalc. 
1R31.-Dexjcirdilla, Gaz. m C!cl . 1854. Nos. 24, 27, 30, 34.-lluyier, Bull. de la 

8oc. de Cliir. T. IL-Labbe, Dilatation variqucuse d es lymphat iqucs. Gaz.' 
des IIOp. 1SG7. p. 421.-Laennec, Trai tC de l'auscu lt. med. 3d Cdit. 111. p . 439. 
-Cmmist ischc.\ugahcn bl!i Lebert, S. 608.-Leoin, Lymphang icctnsis sul.Jmucosn 

Nord. Med. Ark. VIL 2. 1874.-Magendie, llandb. d. Physiol. 
v. ll cusingcr. II. S. lUO. Eiscuach. 18$6.-Murfon, Plithisiologire. Lib. 

I. Cap. I 0. p. 21. in vwt Swielen, Comment IV. p. 180.-0ppolzcr, Alig. Wiener 
m('d. Zcitg. 180 1. No. 19.-R. Paterson, Congenital )_ymplrn.ti c varix. Edinb. 
M<·cl . . Juurn. i\[ay , 1871.-I'dtfrs, Prager Viertcljahrschr. 18GI. Ed. 4. S. 14G. 

- U11kitrtn11ky, Pathol. Aua.tomie. Ed. TL - T. Grai11yer Stewart, Ou dilatation 
of the lactcals. Edinb. ~fell. J ourn. 1803. p. 44.8.-Trilat, Gaz. des llUpitaux. 
1800. No. l3G.- l pirdww, Arch. Bel Ylf . S. 130. Ucber i\Iakroglussic.
ll'er11/1 er, Bcitr. z. K<:nntni~s d . Elephantiasis Amburn. Dcut:.chc Zcitsdir. !. 
Chirurgic. Bd. V. S. 39-1. 1875. (Contains many references and extracts from 
rclati\'c literature.)- Wutztr, }lilller's Arch. 1834. S. 311. 1 

Eliolo,fjy. 

Yery littl e is known in i·egarcl to abnormal uniform nnnow
ness Or dilatation or t he Jympliati cs, either congenital 01' n1·ising 
cluri11g derl'lopmPnt, and ex tending over a. greater or le~s urea. . 

. \.l tcr ohscrvccl a congl'nilal cktasia of the jugular plexus: P aterso n, one of 
conge11ital (•ktasia t111d varico;;ity of the superti ci:li lymphatics of one leg. In t he 
latter ca"e lhcrc wa~ swelling of the leg, condensat ion of the connecti ve tis.i.,uc 
over and around PouparL's ligament, nncl lymphorrhag ia. Probably there was in 
tliis c:lsc a wa nt of anasto motic connection between the superfi cial and deep lym· 

phatits. 

The indi,·idnal rn1fations in the calibre of the lymphatics 
must be en,n greatt'l' than those of the bloocl-vessels, bec·nuse of 
tlw Jittlu constancy thc·1·u is in regard to even their coa rse1· topo
p; raphiC'al relat ions; but the collatera l equalization or the 
l,nnpl1 eirC" u!a tion is certainly more easily brought about. It is 
pl'Obable that the pe1·s is tcnce of such abnormalities in the vas
rn la 1· lunwn or thu lymphatics is not withont intlncnce upon 

1 Vide Lympbonhagfo .. Infm 1 p. 532. 
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the nutrition of the area from which they spring. Narrowing 
of the .dnctus thoracicns and of the lacteals may prevent the 
sufficient absorption of nutritive material, and may thus (besides 
disposing to disease of the intestines) give rise to permanently 
defective nutrition and a stunted development. 

OC all pathological processes it is chieJly inflammation ancl 
thrombosis which give rise to cil·cumscribed or more extensire 
narrowing, and frequently to complete occlusion of the lym
phatics: by thickening of their coats, adhesion of their intemal 
surfaces, tmnsformation of the vessel to a cord of connecth·e tissue, 
or calcification of the coats of the vessel or of the thrombus. The 
lymphatics may also become nanowed or occluded by particles 
of tubercular or cancerous material, which, when Uoatecl off from 
theil· original site, may either themselves unclcrgo further derel
opment or may occasion a similar morbid aJTcction of the coats of 
the vessels. External compression from the cicatrization following 
intlammation of the connective tissue, or from tumors (such as 
aneurisrns, cancerous masses, or glandular swellings, which may 
compress the thoracic duct), act also in a similar manner. If the 
compression be permanent and complete, intlammatory adhesion 
of the internal surfaces of the vessel results, the centripetal por
tion of the vessel becomes narrower up to the nearest collateral 
branrh, the glands connected with the occluded vessel become 
small, hard, and dense; within the entire area from which the 
nanowed or occluded vessel originales, there is lymph stasis, 
dilatation of the lymphatic trunk, and mdcma o[ the tissues. 

Dilatation of the lymphatics also occUl's, not only as the 
result of narrowing of the central trnnks, but also within 
the area of diseased glands. through which the passage of the 
lymph is thus hindered. Under this head we may mention neo
plasms, chronic inflammation with hyperplasia o( the connectirn 
tissue framework, or resulting in caseation. Stasis of the blood 
in the largl' veins. the result of cardiac discasP (P tters, Op
polzer), must also be considerecl in connection with the thoracic 
duct, inasmuch as lymph stasis may thus be produced. In peri
pheral parts of the body, dilatation of the lymphatics is not 
unfrequently the result of repeated attacks of inflammations 
(erysipelas, inflammations of the connective tissue); excessive 
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exercise of fun ction from repeatec1 excessirn flow of lymph, 
perhaps also slight inflammatory attacks or thrombosis of the 
ressels, seem to be the actirn agents in this case. 

In a number of recorded cases of dilatation of the lymphat
ics, no eflicient cause bas been discovered ; it is possible that 
some mechanical obstrnctio11 to the lymph stream was present 
and was overlooked. Yet we must not quite disregard the pos
sibility of an idiopathic dilatation, which may be prod uced by 
pathological alterations in the 'rnlls of the lymphatics them
seh·es, just as lmppens in the blood-vessels. Even a paralysis 
of the lymphatics, such as has been hypothetically assumed by 
Emmert and otl1<•rs, seems to be not a very improbable cause 
or dilatation, since unstriped muscular fibres have been obsprved 
in the walls of the lymphatics, and rhythmical contractions of 
these ,·essels have bel'n observed in certain parts to assist the 
onward movement of the lymph-stream. 

Apart from lhc lymphatic li carts of the frog. which han been long known, Ticllcr 
has obsen·cd contractions in the lymphatics of tlrn mcscntcry of the guinea-pig, 
which, commencing close to the valves, forced the contents onwards, nncl had a 
l'hythm of thc:ir own quite independent from thnt of every other movement. 

Anatorny. 

The dilated lymphatics are seen as cyl indrical, usnally 
tortuous rord::;, which vresent noclular swellings in the position 
of tllP numerous nilres, and often form a network. Their diam
eter may be double that of the normal vessels, and their ,·a1·ices 
may be as la rge as an apple. ~\ccording to R okitansky, their 
coats are sometimes th ickt-•ned, aml at othel'S attenuated; conse
quently ruptu re not unfrpquently takPs place, lymph is pfT used 
into t1 1e conncct irn tissue 01· exernally, e[nsed chyle forms t•asily 
recognizable white extra,'asations in the intestinal mucous ntl'm
brnne between the layers of the mesentery or in the peritoneal 
tal'ity. 

'''ithin the area of dil atation the glands are somewhat en
larged, their lymph ducts distended, often so mueh so as to 
produce large, !ocular, cysti[orm tumors (Lymphadeneclasi1c). 

The contents of the dilated vessels is sometimes a clear, 
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watery, feebly opalescent, or turbid milky fluid; the turbidity, 
as in normal chyle, is caused by minu te fatty gran ules; more
over, this milky ftuicl is not only found within the area of the 
in testinal lacLeals, bnt also in other parts (as the scrotum, thigh, 
etc.)-probably by means of clilatecl collateml anastomotic 
branches which reach these parts. Sometimes small quantities 
o[ bloocl are mingled with the fluid . " rhen the stagnation has 
lasted some time, the lymph may become thickish 01· unctuous. 
Further, the clilatecl vessel may be partially or wholly filled with 
coagtdatecl lymph, either recent or in ntrious stages of metamor
phosis, or it may be fillecl with pus, cancerous or tt1bercular 
material. 

Symptoms. 

Both narrowing ancl dilatation of the lymphatics very often 
present no symptoms clnring the life o[ the patient, either from 
the occult position in which they are situated, or because the 
cli stnrbances proclucecl by them are compensated. by the dilata
tion o[ coll ateral vessels. \ \rhere narrowing 01· occlusion of a 
lymphatic trunk is brought to light, this happens through this 
d.ilatatio11 of the collateral vessels or from the congesti on of the 
area whence the rad.icles of the nal'rowed vessel sp1'ing. This 
congestion sometimes causes dilatation chiefly o[ the neal'cst
lying largel' vessels (vide infra), at others the racliclPS themscl1'es 
arc afTectecl, ancl within their are>L we ha,·e ~ckrna :encl hyper
trophy (sclerosis) of the connective tissue procluct>d, just as has 
bee11 al ready notecl when speaking o[ the results or lymphangitis. 
Unr1er these circumstances the veno ns curre11t seems, a t least to 
some extent, to replace vicariously the interrupted lymph current. 
According to Emminghaus, so long as the venous cunent remains 
unirnpeclecl, the fo rmation of lymph is very trilling-at least 
withi11 the cutis ancl subcutaneous layers of fat. 

Of all clilatecl lymphatics, those best known, ancl most easily 
observed, are those which run their course superficially. The 
most frequent seat of this alteratio11 is the lowel' half o[ the body, 
particularly the thigh, the inguinal region, as well as the scrotum 
ancl penis, ancl its usual cause seems to be disease of the inguinal 
glands. 
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Quite a remarkable numhcr of such patients ha\·e lincl, at least for a timi.:, 
within the tropics: in the cnst: of many of them the glandular swelling wns of 
syphilitic origin; one patient labored under caries of the bones of the foot; another 
had suffered from typhus two years previously; a woman, whose ca>ie is narrated by 
Burhnnan 1 suffered for years from repeated attacks o f fever, combined with iuftam
matiou of the leg (phlebiti s or lymphautiitis ?). 

In such cases we see lying, just benrath the uualterec1 or 
slightly di ticolored skin, cylindl'ical m varicose cords from one 
to Sl'''''ral millimetres in c1iameter; these are usually specially 
distinct upon the peni s, where they form a coronet surrounding 
the corona glandis anc1 one or two cords extending upwards 
along the back of the penis. :Moreover, particularly on the 
thigh and lower part of the abdomen, we fincl a considerable 
numher of Yesides tile size of sago-grains, often arranged in rows, 
which origi nate in the enl arged cuticular papillm, whose ci 1·cum
ierence is sometimes slightly swollen; when these vesicles are 
pricked, or should they burst spontaneously, which often hap
P<'n', an opalescent, somet imes opaqne, milky lluill escapes from 
them .• \. similar flni cl is also sometimes discharged from scarcely 
Yisible capillary openings in the cu ti s. These 01·iginatc in dilata
tionanc1 n1ptnreof the superfic ial lymphat ic network of the cufr;. 
A copious lymphorrhagia sets in when the largc'l· dilatations are 
punctured intentionally or from an enoncous diagnosis. Xodtt
lar rnricm;iti<'s o[ the lymphatics, the size of a fillwrt or applP, or 
ma s:;<'s of to1'tnons co rds are also seen, particularly in the ingui
nal region. These are somet im Ps tPnse and full , at others softPI', 

usually painless anc1 capable of being dimini shed by pn·s,ure; 
tl11• lymphatic glands in this situation seem to assist in thl'ir 
formation. They may be con[ounded with frmoral hPrni;e, 
ab>cPsses, or other morbid affections of the lymphatic glands. 

Such patients have no subjectil-e morbid phenomena; at the 
most they have a feeling of tension or slight stingi ng pain in the 
region of the swelling, which is diminished on the occurrence o[ 
a rupture. Slight weakness of the corresponding extremity is 
also felt, especially when the lyrnphonhagia is p rnfuse. 

In one case o f cnve!1lous lymplrnngioma of the thigh, which wns incised, 
Gjorgev ic observed a fibrinous layer on the coats of the vessel~, also redness und 
infiltruLions of the ueig11Uorhood, as oitcn as the flow of lywph became oU::;tructe<l. 
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Similar dilatations ham been observed on the abdominal 
"·alls (Fetzer), on the an terior surface of the chest (Coley ), and 
on the neck (congenital, Alter). In all cases they were slowly 
de,·eloped; a dec lension of the phenonwna or a cure was ne,·er 
obsen ed. Dilatation of the ly mphatics is not dangerous to 
life ; but should they become injured or ulcerated, inflammation 
and septic infec tion of the organism may very readily occur. 

The diag nosis is all the morn easily made, the more super
ficial the vessels are. They are chiefly to be di stingui shed from 
dilated \' eins by their form, position, and color ; Yat'ices in the 
inguinal region are di stinguishable from herniro by their con. 
sistence and by their ne,·er containing air; corded lymphatics 
are al so usually to be detected in the neighborhood of these 
Yari ces. Yari ces may al so be mistaken for tumefied lymphatic 
glands, bu t they are softer than simply swollen glands; they 
are also to be cli stinguished from abscesses by their slow develop
ment and painless character. 

The diag nosis is much simplified by the formation of vesicles 
ancl the occurrence of ly mphonhagia. 

The trea tment must be partly directed to the prevention of 
any incrense o[ the dilatation, by uniform pressure, by means of 
appropl'iate bandages (elastic- or lacing-stockings, suspensory 
bandages, etc.), and partly to the production of thrombosis or 
occlusion or the dilated Yessels. " ritlt the latter intent, caustics 
may be employ0d , or threads soaked in al cohol may be drawn 
through the wsscL This procedure can only be considered 
mtional when \\'e ham only to do with a simple dilata tion and 
when there are suffi cient collateral means of removing tlw lymph. 
\\' hen howe\'e1· the dilata tion is the result o[ a central obstmc
tion to the lymph stream, such measm es can only increase the 
Jympha tic conges tion, or, at the most, cause the dil atation to be 
trans[erred to some other trunk. 

Ci rcumscribed dil a tations a ncl cavernous ly mphatic tumors 
have been successfully extirpa tecl. 

Wemher regards a dilatation of the lymphati c capi11arics o f the corium as the 
actual cause o f elcphauliasis (Arabum). Extravasati ons of lymph nnd dilatations 
o( the larger l ,Y mphatics arc also present. Teichmann could trace, by means of 
injections, this lymphatic dilatation into the hypertrophied cuticulur papillre. 
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Gaetani wns able to cxpre~s sixty per cent. by weight of lymph from a piece o{ 
excised skin.-W. distinguishes this true lymphatic elephantiasis from those 
pachydC'rnmtous and connective-ti ssue hyperplasire which arc prone to accompany 
varicm;ity of the veins, and which rcscruhle it in exte rnal appearance. The cirnse of 
thi s dilatation, accordi ng to 'V. , can only very rarely be prond to depend upon 
lymphatic congc:-.tion, the result of inflammation of the glands, and the obliteration 
of the larger tnmks. Gravity, as in dilatation of the veins, seems to exert an im
portaut adjll\·ant influence. Next to the lower extremities, the scrotum and 
mammic arc mo~t frequently affected; hydrocele is not an unfrequcnt concomitant. 
'J'hc inflammations which attack parts affected with elcplrnntia!>is, according to 
W. , nro to be rega rded as results rather than causes of the lymphatic congcs-
lion. 

F or trcatmr>nt, compression and ligature of the main artery of the limb have 
been rccommcndc<l. Instead of these, "\V. recommends the less serious measure 
of mcthotlic compression; but neither of these treatments is Mid to hnvc nay per
manent rc:-.ult. P artial excisions and incisions of the skin would seem to be more 
useful, a.s by their cicat riza.tion the lymphatics are partly occluded. 

Levin observed scvcl'Ul times in himself a colossal swelling o f the right half of 
his upper lip, which developed spontaneously in fifteen minutes, and clisnppcarccl in 
half an hour. lie fancied thi s to be a temporary dilatation of the submucous lym
phat i c~ (pos,;ihly a rupture (1)-Q). 

Virchow a:Hl l'i.;xtor saw an enlarged tongue (makroglossi11) in a.girl two years 
or ag(', produci·cl hy dilatation of the lingual lymphatic.qi these had given ri~ to a 
series or cavernous spaces. 

'fl"' l'xisl1•ncc of mirrowing or dilatation of the c1ecper lying 
lymphati(·s can be only suspected, when there is at the same time 
dilatalion or the snpel'li cial lymphatics, when the lymphatic 
glands <ll"<'l' a considerable area or when main lymphatic trnnks 
are disl'asl'd, or when ccdema occurs, which is not explicable by 
any ohstnwtinn to the venous blood-stream. 

N.\1~11.CI\\ AND DIL .\TATION OF THE DL'CTl"S TllORACICU8. 

Nano\\ or occlusion of the dnctns thoracicns is brought 
about h.1 ,.,,m rnation of its coats, by blocking of its lumen 
with ma>«'" of a simply cancerous or tubercular thrombus, by the 
COlll]H'l'='sion or cicatrices, anenrisms (LaCnncc, Bennet), can
cerous ti11no1·s (Yirchow), or tubercular glands within the mcd i
astinnm (Otto, ~fo1ton). The narrowing sometimes a!ferts only a 
limitP<l porl ion of the dnct ; at others this is obliterated through
out its who!" <'Xlent. 

VOL. VI.-34 



530 QUIXCKE.-DISEASES OF TTIE LYMPIIATICS. 

The duct is often ililated above the narrowed portion ; but 
this is by no means constant, and is all the more likely to be 
absent the more gradually the obstruction has occurred. In 
such circumstances a collateral circulation is carried on by one 
of those re-entering duplications of the thoracic duct (such as 
Astley Cooper observed in a case of its occlusion), or by one of 
the hepatic or thoracic lymphatics. 

Even l igature of the thoracic duct, which wns rcpcatcclly carried out in horses 
by Dupuytrcn, is not always, as Magcudic reports, followed by the death of the 
animal from obstruction to the onward flow of the chyle, but is often compensated 
by the establishment oi a collateral flow . ROlll'ig also observed the flow of chyle 
to pass collaterally through the neck and thoracic walls in dogs who had their 
thoracic ducts ligatured. Varieties also occur in regard to the situation in which 
the lymphatics enter the veins, as Tiedemann and Fohmann tell us. ·wutzcr snw 
the thoracic duct terminate by two paralld branches in the vena azygos on the 
hither side of the occluded part. 

Dilatation of the thoracic duct is also brought about, apart 
from the causes specified, in certain cases of cardiac disease, by 
the resulting venot1s oongestion (Rokitansky, Petters), as well 
as by unknown causes. Rokitansky found it onre in the body 
of a lunatic who had been tormented with insatiable hunger. 
Andral found the thoracic duct occasionally clilated on the 
thither or central side of a contracted part, jtt8t where the 
collateral vessels entered. 

'l'hiti dilatation usually extends as far as the receptaculum 
chyli and the mesenteric lymphatics; sometimes also the latter 
alone are dilated, and only in certain parts of the mesentery; 
the smallet· vessels of the intestines ancl of the peritoneum may 
then be dilated in the form of cords and vesicles, and extravasa
tions of chyle may occur within the mesentery and in the walls 
of the intestines; chylons fluid in considerable quantity has also 
been observed free within the peritoneal cavity. 'l'he rhyle 
within the dilated vessels is usually inspissated or coagulated. 

Rokitansky has described a typical case1 a woman aged sixty-two, with sub
cutaneous ccdemn. and very consi<lcrablc milky effusion into the sacs of both 
plcur::c and of the peritoneum, with dilatation and hypertrophy of the heart, 
thickening and shortening of the mitral valve, thickening of the pyloric half of the 
coats of the stomach, the intestinal villi turgid with a whitish fluid. The su!Jpleural 
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lymphatics of the 1ungs were distended, the 1acteals and the thoracic duct in the 
following condition: "They were for the most part, especially from the intestine to 
the nearest rnnge r.f glamlQ, mostly noclularly dilated, and stuffed full of n whitish, 
so.1py, unctuous ma._r.;, which broke clown uniformly in water, to which it communi. 
c11tc<l a slight opalc:;ccnt cloudiness. This mass consisted of an agglomeration of 
fatty granules, crystals of margarine, oil globules, and a fow cells, some of which 
contained nuclei of considerable size. In isolated spots, particularly at. the 
varicose nodositics, the mass was of a more yellowish color, and adhered to the 
walls of the vessels. At these parts the vessel was co\~crcd with a network, nntl 
was here and there <1uitc occludccl. The meshes o{ this network contained agglomera
tions of fatty granules. The glands were not much enlarged, and were here nod 
there speckled with white. 11 The receptaculum chyli and vessels entering it were 
dilated, their coats thi ckened i the former was lined internally with a grayish· red 
reticufo.tcd stratum, from which a nodular excrescence here and there protruded, or 
a filamentous bridge extended. The thoracic duct was occluded by a similar soapy 
material, partly filled with indurnted material, and quite blocked up. 

In one case ohsen•cd by Dr. l"etschrrin and myself, the occlul'lion of the lnct<>als, 
when they passed from the intestine into the mcsentery, was cau<>ed by inflammatory 
thickening of the latter (Langhans); yet in this case the congestion of the lactcnls 
and t.he cxtravasation o( the chyle into the coats of the intestine and into the 
pcritonf'al cavity were very complete. The right pleural cavity was filled with a 
milky fluid; elephant iasis of one leg was also present. The latter ailment had 
occurred several times previously in the family of this young woman, who was 
tbirtyycal's of age. 

Symptoms. 

Narrowing and occlusion of the dnctns thoracicus. like dilata
tion, oftl'n gh·e ri se to no symptoms whate\·cr dnl'ing ]ife, e~pe
cially in those cases of slow occurrence, in which, as alrmdy 
narrated, both lymph and chyle readily find collateral routes. 
In other cases, the results of the lymphatic congestion come to 
light eren during life, espec ially within the area of the lacteals. 
Ascitic fluid, often to an eno1·mons amonnt, is effused, and, in 
spite of efBcienl removal by paracentesis, it is rapidly renewecl. 
'fhe fluid drawn oil' is sometimes clear like lymph (Petters), at 
others turbid from suspended fatty molecules (Oppolzer), or 
milky (Uorton, Marshall llughes). Both appetite and nu
trition were defective as the result of the obstrnctecl absorp
tion; tho m-ine was scanty, partly from the same reason, partly 
from the presence of the ascites. In one case, related by Rold-
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tan•ky, not only the peritoneal, bnt also the pleural cavities 
were fill ecl with chylous effusion. Death resulted partly from 
the original disease (valvular cardiac cli sea e and ,·enous conges
tion), ancl partly from the mechanical results of the effusions 
mentioned. 

CEdema of the lower extremities docs not seem to be a neces
sary result of occlusion of the thoracic duct, at least no mention 
of it is made in the solitary uncompl icated case related by J\Ior
ton. For these parts, therefore, other lymph routes, or eYen the 
veins, seem to act vicariously. 

The t1·eatment can only be palliative; where there is general 
venous congestion, the cardiac force must be regulat<>d. Any 
consickrable amount of ascites necessitates tapping, which must 
inch>c(l be gPnerally repeated in a very short time, on account of 
rapid reaccumulation. 

Rupture of the Lymphatics. Lymphorrhagia. 

&rgtret, De J'asc ite Jrnilcnse. Jour. cl'anat. et de phys. d e H.ohin. Nov. 1873; 
Lyon medical. 1874. p. 305 .-Bonet, Sepulcrctum. IV. Sect. VI L Obscr. X."XIV. 
p. :JGO.-Bmmlon, J ournal de Savants. 5 Juin, 1874 ; 8rhmidt'il .J:i.hrb. 123. S. 
274. -Brtcliruum, Escape of chylons fluid from the th igh. Meil. Chir. Trnnsac
tions. XLVL p. 57. 1SG3.-Canlon, Edinh. :Med. Jout'. Jan. 1860. p. G90.
Carter, The British 1\lecl. Jour. 18G2. March 25; ~led. Chir. Trans. XLV. p. 18tl. 
18G2.- ll'. n. JJrty, Lymphorrho:!a. ~reel. Times :incl Gnz. April, 1869.-Donar
quay, )16moirc sur un cas de lym phorrh:lgia. ~r~m de la Roe. de Chit., clc P:lris. 
T. III. p. 139.-DeRjar<lins, Gaz. med. de Paris. l R.34. No. 24. Lymphatic fi<;tula. 
-Durflnrl flfm]l'l, Traitl! des malad ies des vicillarcls. 1854.-Emmingliaus, 
Physiolotiischcs uml Pathologischcs iibcr die Absonclcrung uncl Bcwegung dcr 
Lymphc . .Arch. cl Jtcilk. 187-l. S. 308 u. S. 32fl. Notices of the literature on 
the suhjcct.-Frirde7. Bcitr. zur Kcnntniss des Klimas und cl er Krnnkheitcn in 
Q . ..,tasicn. Berli n. 1863. S. 123.-Gjor9aic, Ccher Lymphorroe uncl Lymphan· 
giome. J_.,a ngcnbeck' s Arc11. Bd. Xn. S. 641. 1870. Literature of the suhjcct.
Golyi, Virch. Arch. Bel 51. S. 5GS.-Si(!is11mnd GrrtSil, Ephemerides Gcrmanire 
d ccur. I. ann. TX. u. X. Vrati slav. et Bregac. 1GSO.-G11ijf<11't, Bci Bnrlliolin. 
Opcr. Nov. p. 4!)0.-Jlensen, Ueher die Zusannncni:.C'tzung ci1lC'r als Ch)·lus auf
zufosscndcn Entlecrung aus dcr Lymphfistcl cincs Knnhcn. T'flngn's Archiv. X. 
187G. S. Q.i. - fl ilton, Lancet. 1SGG. IL p. 37.-llr~ffinrwn. Opera Suppl. TL Pars 
TI. 1704. p. 460. - IToppe-Seyler, PfHiger's Arch. VII. 1873, S. 407. -Afarl!liaU
llugltcs, A remarkable cnse of abdominal effusion (cbylous) resulting from 
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mcscntcric tumor. Guy's Hosp. Rep. 1841. p. 2!)7.-.i\lunson, The :'lfoclicnl 
Jl.c<:ord. 11\fay, 1873.-~llwv·o, Donald, .\.n cs.sa.y on the dropsy aml its different 
spcciefl. Loudon. 17.jG.-Ode11.ius, Fall von Lymphorroc, PacliyJcrmia lsmphor
rhagica. Nord. ~Icclic. Ark. YlI. 2. 1874.-PeUas, Utbcr Lymphorrhagia.
Ji..-leb11, licbcr Lymph:rngicC'ta!Sic. Prager Yicrtcljahrschr. 12.3. Bd.-Qui11cke, 
Deut!ich .. \.rcb. f. klin. Medic. 187:1. Bd. 16. 8. 121.-lWmmel, Ephcmcrid. Ger
mauhe dccur. IL mm. VIIC.-lludQfplti, l:cber die 'l'Odlichkcit der Wundcn des 
Brustgaugcs. Casper's Wochcnschr. f. d. Heilk. 183.j, Nos. 41-13.-Sattlcr, 
Lymphcxtnwasatc. Zcitschr. f. "'uu<liirtze und Gcburtshcirer. llcft 2 u. 3. 1871. 
-Sr/111/z, Wiener med. Woclll'nschr. 1868. I\o. G3.- lVie11kows..ti, Lywph· 
gcfii.-,,stistcl. Wiener. med. Woclicnsch. 1871. No. 33 . 

Laceration o[ tlrn smaller lympltatics, as well as of the blood. 
vessc•ls, is sure to occur in erery variety of injury, surgical 
operatiou, contusion, etc., although it may not be recog11ir.ed, 
on account of the transparency of the lymph; very prnbably 
effusion of lymph contributes not a little to tl1e swelling o[ the 
tis:mes following an i11j111'.)', and the secretions o[ wounds them
seh·es may also be lai·gely composed of ly111ph. 

From the thinness o[ the walls of the small lymphatics, "·e 
may also readily assume that their rupture may, at least oeca
sionally, be brought about by occlusion o[ the larger trunks by 
lymphangitis. The results o[ this are of no importance, as the 
l.rmplt effused into the tissue spaces is speedily taken up by 
other lymphatics. 

E1·en the <Edema which occurs, especially in the lower ex
tremities, in hyclrremia and general ''enous congPstion, may also 
bt> accornpaniPd by rnpture of the smallPr lymphatics. Po:;sibly 
it is nothing else than this that occurs wlwn the O\'erstrptched 
skin spontaneously btnsts anll serous fluid escapes extemally. 

It is, howe1·er, no doubt trne that tlie <Ede111atous fluid which 
thus spontaneously escapes, or is obtained by puncturing the 
subl'utancous cellular tissue, is nmch more watery than the 
lymph obtained from la1·ger lymphatic Jistulro (vide infra). 0. 
1\'t•lJl'r, for example, found only 1.9% of solid contents in it. 
Th" larr1a l!Jmplwtics rnpture either as the result of wo111Hls, 
pr,•1·ious dis~ase, or, more frequently, after they ha1·e been from 
any muse dilated and tlwi1· coats thinned . Only six caH<'S o[ 
rnpture of the thoracic duct ha1·e been recorded. It was caused 
by perforation of the leit side of the chest with a knife, the 
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opening of an absceos (Hoffmann), gunshot wouml of the , pine 
(Bonet), Ol' the being l'un orer by a taJTiage (Qu incke). 

The symptoms o( lesion of the thoracic duct were somewhat 
obscured by the other results of the injury. In tb1·ee of the 
cases" white chylous fluid escaped from the wound extemally. 

ln the case related by Hoffmann, this fluid was observed to be thicker or thin· 
ucr, according as the patient had ingested solid or fluid nutriment. In Bonct's 
case the escape of the yellowish white tluid commenced fourteen days subscqacnt to 
the receipt of Lhc gunshot wound, and lasted, with the exception of nu intcrmi~ion 
of two weeks, till the death of the patient, which was partly occas ioned by fovcr 
and exhaustion , and panly apparently n.s tlw rcbult of injury to the spinal co1cl (epi· 
lcptic attacks and hcmiplcgia). 

In the cases related by i\lonro and the author, the ch.y le wns cffo..,ed into the 
pleural cavity. In the second of these cases, the right plcmal cavity was so dis
tended by the effusion that it had to be repeatedly tapped. Nl•\·erthelcss, the 
effusion was !'>O rapidly renewed that the patient died on the twents-fin;l clay from 
interference with the respiratory and cardiac movements. Thcl'e ncYer was any 
fc\•er or pain in the side. At the dissection seven litres of chylous tluid were found 
in the pleural cavity, which was otherwise perfectly healthy. The fatal tcrmin:itiou 
had been indubitably hastened by the withdrawal of such a large quantity of nutri
ti\'C fluid from the circulation. part o f it also having escaped extenrnlly. In the 
case observed by Guiffart, lymph and chylc were effused into the medinstinum, and 
caused death by suffocation. 

According to these cases, the diagnosis of injury to the 
thoracic duct is most uncertain. It attains probability when 
pleuritic effusion is lleveloped without inflamniato1-y phenonwna 
or fe,.er subsequent to an appropriate etiological cause, bnt it 
only beco11ws ce1tain when chylous fluicl escapes from a wound 
or is withdrnwn by tapping. 

The prognosis is usually fatal, yet, arro1·cling to the second 
case mentio1wll above, the continuance of life seems to be pos
sible, and even a cure does not seem to be absolutely impo>sible, 
since, from the trifling intrnvascular pressure, a small wound of 
the w'Lll may very read ily close up. 

The treatment can only be symptomatic. 
Ruptnre of the lacteals within the abdommal cavity and 

eITusion of chyle into it has been observell " few times (Mun
son, Uoppe-Seyle1'); in one of these cases tlw cause was obsrnre, 
and the discovery of the rupture was only made accidentally at 
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the dissection; in the other there was congestion of the lym. 
phatics from the pressure of a tumor. Precisely similar results, 
as those aribing from the rupture of one of the large lymphatic 
trunks, may be produced by the rupture of many lymphatic 
capillaries, which may be caused by congestion of tile lacteals by 
closure of tlie thoracic duct (Morton, Rokitansky) of one of the 
larger lacteals (i\Iarshall Hughes), Ol" of se,·eral of the smaller 
lacteals within the mesentery (Langhans; the aLlthor). In all 
these cases there was cifosion into the peritoneal cavity, which 
from its amou11t ]Jroduced considerable distmbance, a11d which 
:1fter repeated tappings always reaccumulated with considerable 
rapidity. 

The fatal result was partly due to the original disease l1nd 
partly to exlmustion and the evil results produced mechanically 
by the ascitic effusion ; in se1·eral cases the affection lasted from 
fil"e to six months, aml as many as ten tl1ppings were made. 
" 'here them is no congestion, or where the ruptured Yesscl is 
small, it may heal without producing any marked symptoms; 
i\Iomo en·n S'11V '1 wound of the receptaculum cllyli, in a pig, 
close very l'apidly by the formation of a clot. 

F01· tile J1l'l"ito11l'um as well as for the pleura tlw chyle is a. 
perfectly imliJiercnt Jluid, which nPver produces the slightest 
inflammatory il'ritl1tion. A p:Lrt of the effused chylc is, 111orn-
01·,·1·, taken up and removed not only by the blood-vessels, but 
also by till' lymphatics of tile peritoneum; at least this see11Js to 
havp oerunwl in one case in which (the thoracic duct being per
feetly perviOLls) tmces of chyle wern l1lso found in the pleural 
carity. 

All thcc;c cnc;r><; are o( considerable physioJogical interest, ilmsmurh as they 
affordl•cl an opportunity of cx:imining human chylc, pure or mixed with some serous 
tran<;ud:ttion. The specific gr:H'ity 7aricd from 1007 to lOlU, the fatty contents 
from 0 . .3 to I.~ 1wr cent. The fluid also contained a quantity of albumen, traces of 
pcptuncs (hut no trnccs of any albumen decompo:-;iug ferment, Iloppc-Seylt:r). small 
quantitil' . ..; or fihrinc, cholcstcrinc, diastntic ferment, and on ly a few lymph globules. 

On st:m<ling, a layer of cream is formed i it resists decomposition for a rcmarkaUly 

long lime. 

Solutions o[ continuity in the large peripheral lymplia tics, 
espct'ially on the surface of the body, are very much more fre-
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quently observed than ruptures of the lymphatics of the thomx or 
abdomen. Sometimes they are accidentally injure<l i11 perform
ing some trifling surgical operation (venc::;ection, O])l'lling or a 
bubo or of an abscess) ; at other times <lilated lymphat its all' in
cise<l or puncture<l from a mistaken diagnosis ; an<l at still 
other times the coats of the vessel are opened into by ulrerntion. 
Superficial thin-walled and dilated lymphatics may be also bmst 
by muscular exertion or an unimportant blow. 

Hllpture of the lymphatics is most frequently obsen·e<l in 
the i11guinal region, bemwse dilatation of the lyn1phatics is most 
commonly obsen·ed in that region. 

According to the size of the ruptured Yessel, the lymph 
escapes drnp by drnp or in a thin stream ; in the lu.tter ''"ay 
npecia lly when pressure is rnacle upon a turgitl lymphatic. 
:Movement of the limb affected considernbly increa"'s the flow of 
lymph, as in a pl1ysiological experiment. In the upright 
posture the flow of lymph has been frpquently obserred to be 
more copions than i11 the recumbent. But it rnay also undergo 
Yariations from other causes-may e'·cn lhy up for weeks, and 
again recur, often very copiously. The effused Jluid was some
times serous, yellowish, slightly opalescent, at others of a milky 
whiteness. Usually it coagulated spontaneously, though loose
ly; a few times it was observed to reclclen on expos me to tlw ait-. 
On rnicrnsccipic exami nation it was founll to contain lymph 
globules and fat in fine molecular globules in va1-ious quanti
ties, sometimes l'etl corpnscle::i. The reaction was alkaline, the 
specific gravity very varions. 

In 100 parts of the ilui<l there were: 
Fetzcr's Casd. 

\Vater. . . . . . . 03. 68 03. 00 
Albumen. 4./:3 4.27.) 
Fi brine.... .. . . • . . . . . . . . . O.fJO 
Fat ... -. - . . . . .. . . . . . . . . . . . 0.020 0.38:3 
Salts. . ..... . ............. 0.0:5 1.3 
Extra.ctives.. 0.83 
Ashes of the alcohol ex-

tractives .... - ... . ...... . 0.73 
Traces of iron and sugar. 
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In D~sjarclin's case the lymphonhagia was particularly 
copious, lastecl forty-eight hours, ancl produced elei-en pounds 
of lymph. In other cases only one pint escaped in a few hours. 
This clepends upon the degree of ..-ascular tnrgidity and the 
freedom of anastomosis with the injured vessel; when the out
flow is copious, the neighboring tissues or the swolll'll limb may 
evidently climinish in size. 

The copious fatty contents of the fluid in many of these cases 
permits the ttssumption that it contained cbyle. Aml tllis was 
specially ei- ident in the case narrated by Hensen of a ten-year
old Brazilian boy amictecl with a scrotttl fi stula. In it the fatty 
contents of the fluid could be shown to vary with the amom1t of 
fat ingested. 

The amount of Fat obse1Ted rnriecl from 0.28 to 8.9() per cent. 
Albumen.. " 1.7 to 8.9 " 
Cholesterine ......... " 0.018 to 0.102 " 
Salts . . .......... · ... " 0.043 to 1.09 
'Yater. . ... " 91. to OG.3 

Also, small quantities of sugar and fatty acids. 

It r~mains unexplai ned how in this case tho chylc found 
its way into the peripheral lymphatics; even on the supposition 
of considerable dilatation of the anastomosing brnnchPs, there 
must ham bPen in part of tlwm a lymph current in a direction 
connary to the normal, \\·hicll could only be mack possibl<' by 
insufficiency of the ,·alves, and which was prolmbly caused by 
g1m·ity. 

After ligature of the thoracic duct in dogs, Rtihrig 1 could frcqu C'ntly trace 
chylous congestion into the lymphatics of the kidneys and muscles, c.spccially in 
aged animals. 

LymphorrhCI'a only infiuencPs the general health whPn it laRts 
for a \"Pl'}' long time and is Yery pro( use; it debilitnks lik<' "1·e1·y 
otlwr loss or the vital Jlnid :;; and the patient has a fel'ling of 
wpak1ws,, especially in tht• limb affected. Evil resnlts from in
spi,;sation of the blood, such as Lesser observed whc·n cxpel'i-

Bc1·. d, k. !!lchs. Ges. d. Wissenscha!t. 1874. 
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rnenting upon animals, can hardly occm in men who can eat and 
drink. 

'l'he prognosis in regard to life is therefore generally fa,·or
able. Should the discharge come from a recent wound in a nor
mal vessel, a cure is generally possible; but should it come from 
a vessel already dilated, a permanent liotula usually results, 
because from the persistent obstrnction to the onwa1·d flow the 
lymph escapes under considerable pressure, and its constant flow 
hinders the closme of the opening. 

The treatment in recent cases must be confinccl to elevating 
the part affected, and keeping it as much as possible at rest, at 
the same time compressing the wound. \\'hen this is not suffi
cient, a variety of caustics ham been applied to the wound. A 
similar procedure has been adopted in regard to the fo;tulre of 
dilated lymphatics. These measures have been adopted with the 
view of producing the complete occlusion of the affected vessel. 

Large losses of lymph necessitate the use of appropriate nu
tritives, ultimately of iron and 'bitter tonics. 

CIIYLURIA . 

Golding-Bird, Land. :Med. Gaz. Oct. 1843.-Carter, On the connection between a 
local afTcction of the l.ymph-system and chyluus urine. Med. Chir. 'J'rj,usac· 
tiuns. XL\'. 1802, p. 280, contains notices of litcrntmc.-1.'..'yyel, Deutsch. 
Archiv fi'lr klin. Med. XLS. 540. 1873. Literary notices here al!-io. S. 427.-
11.uHlimtn') Govnl, JJlcd. Times and Gaz. 1873. June, p. 051.-Amyot, lhid. 1873, 
July.-J1~ JI. Welch, Lancet. I. 1873.-Cwmillylwm. Lancet. l. 1873.-1'. R. 
J...c1ois, On a hremotozoon inhabiting human blood; its relation to ch)·luria and 
other diseases. Calcutta. 1872: c1uotcd in :Med. Times and Gaz. )larch 22d, 
18i3.-1Jo., The pathological significance of nematode h:enrntozoa. Calcutta. 
187·l. l\lcd. Times and Gaz. 1875. I. p. 173.-W: Oelt1nf', F.i.ll von intcrmittir
enrlcr ('hyluril•. Deutsch. Arch. fiir klin. Med. XIV. S. 262. 187·L-J. Crevauz, 
Journal de l'.\.nat. ct clu la Physiol. XL 2. p. 173. 1875.- Wm. llobertlJ, On renal 
lfoscascs. London. 1872. Bibliography. 

T11 con11eetion with Jymphorrhagia I have now to speak of 
cliyl11riu, inasmuch as it most probably is nothing else than an 
esrnp<' o[ chyle into the urinary passages. In this affection the 
ul'i1w has all the app<!arance of 111ilk, and, like chyle, on standing 
it throws u11 a layer of cream. Very often a loose coagulum 
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~eparates on standing, ancl this is sometimes somewhat colorpd 
by ivd corpuscl<•s. In one case, related by Carter, tlw whit!' or 
valP n·d eoagulum is said to Imm become di:;tinclly reddened on 
expo"11·c to the air. 

illinoscopically \\"C find an innumemblc number of exces:;h·ely 
minu tP (fat) glob ulPs as in chylc, somcti_n1es l'ed, rnorl' nm·ly 
whit<· blo0<l corpnscles, no renal cylinders. The rcaetion of the 
ft'Cl'lll urine b aeit1. 

JksidPo the normal constituents o[ the urine, we find also the 
following s ub:;tancPs (the figures are taken as a sample from the 
case describecl by Egge!) . 

• \lburnen coagulabl e by heat. ... .. ... .. 0.32-0.G31 

~t. l 
CholestPri1w ....... : l o.2 - o.oo. 

Traces o[ 1ecithin; fibrine; no sugar. 

'Yhen sl1 aken with ether, the urine is freed of fat, ancl hecomes 
quitP cit·'"" 

Quil<' n·cPntly Lewis has found in the urine llw rnino~copic 
anirnakule presently to be described, which he has named the 
"filal'ia. sang uinis hominis." 

Etiology. 

This clisraso occurs ench>mically in ce1fain tropical cli,tricts 
(Brazil, J\fauritius, Isle ot Bourbon, Bombny, and tl1t• " 'est 
Inclit>s) a nd also in Sout h Cal'Olina and Q111•pnsland, oftPn sidP by 
sidl' with thP lHcmnturia, which also pren1ils emll-'mically in th('~e 
cli,t1·i!'ts; moreon''" the pati<'nts in thPse parts pay hut little 
at11•ntion to it. In Europe abo it has bPen (with the l'Xt't']ltio11 
or a C'U>'P 1·plat<•cl by Prout, one quoted by Golding Bird, anotlu·r 
h.1· C'uhitt, nanalt>d by Bc•ale, a fonrth 1·pcorcled by Hoht'rt,;, ancl 
a IHth by Ochnw) t•xcl ush'ely obserwcl in those incli l'iclual:; who 
J1a re pa:;>e<l at least a portion of their lives in the• tropit's. It is 
'"'''.I' remarkable that it has occa;;ionall y bpen fi1·,t c1Pvt•lopt•c1 a 
long timP (PvPn so lon,g as eighh?Pn )"<'lll'S) aft t:> r ka\·in~ tlH• trop· 
k:-;. It O{'f'lll'::; chipfly in micldlP lift\ nnl:'ly h1 <'iiilc1n•n or in 
aclrnncccl life [o[ thirty caS<'S coll ectt'cl by Robert:; three were 
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under twenty, se,·en between twenty ancl thirty, eleYen between 
thLrly and forty, six between forty ancl fifty, aml three over fifty. 
'l'hc youngest case is meutionecl by Pront-u male infant of 
eightePn months ;-the oldest by Qne1·enne and Cre1·anx, in which 
the patients were respectirnly se,·cnty-eight and eighty.-Tr.]. 
Men and women seem to be neurly ('quallya!Tected [of the thirty 
cases above refenecl to, nineteen were rnalPs and ele\'en females. 
\\rhen the disonler is endemic, it is said to be more common 
among women than among rncn.-~fr.]. According to Crevaux, 
the disease is most apt to occLtr chu'ing the hot season of the year. 

Symptoms. 

Apart from the conclition of tlw urine, the morbid symptoms 
are gt>1H'1·ally trifling. A few patients complained of pain in the 
1·egio11 of the kid1wys, generally on both sides, more rarely on 
one ~ide only, sometime:::; radiating towards the scrotum and 
npp<'r part of the thigh. Dysuria is also sometimes produced by 
the spontaneous coagulation of the mine in the bladder. 

It i,; only at the comnwncenwnt of the disease that the general 
health is somewhat clisturbecl (bodily weakness uncl mental de
pression, the urine then also usual ly contains morn blood); 
snbst•qnently the organism seems to get used to the loss of the 
vilul fluids. 

'l'he nuiations in the conditions of the urine are rPmadrnble, 
as in the space or u Iew hours it may become clear and ap:ain 
milky. Bodily mo1·ement and the ingestion of food fa1·or the 
occurrence of chylous urine; whilst, by fasting and continuance 
in the horizontal po:;tLll'e, it becomes clear. 

For this reason the urine pac;sed durin~ the clay is ui;u:illy milky, ond that pa<:,;:.('d 
durin~ night norm'll; in 0 ·lun >':-; c:l<;·.~ this was reversed, ancl continued to remain 
so even when the patient k.·pt his b ~a for forty-eight hours continuou:-.ly. 

Qnit<' indP]Wncknt of lh<'Se daily vni·intions, the di"'"'" also 
val'i(:'~ within ypt }Oll_gPl' inlt:>lTab Of tilllP, :'iO tlrnt it mny cli-.;Up]W3.l' 

for months or p·ar,, nntl ngnin sncltlPnly rPap1war. Crp1·anx 
quotes th<' case' or a lacly of t hP Isle de Bourbon, agPd eighty, 
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who for fifty years had suffered from chyluria ancl h romatnria. 
t::mally the d isease at last ceases spontaneously. 

According to Lewis, deafness, dianham, chronic conjunctivitis 
or more serious affec tion of the eyes, sometimes transitory swell
ings of the face and of the extremities, occur in connection wi th 
chyluria. P a ti ents affected with chyluria often suffer si111ultane
ously from elephantiasis of lhe lower extremities and of tlte 
scrotum, ot· from dilata tion o[ the lymphatics and lymphorrhagia 
in the ing uinal region. In one case of Ca1ter's, chyluria some
times altcmated with lymphorrhagia or with swelling of the 
lymphatic glands. 

Niemeyer ancl Egge! found in one case fat ty molecules (from 
five to tpn tinws more numcrot1s than tbe red blood globules) in 
blood rPmovecl by cupping-g lasses ; a French obsen•pr (G uibourt) 
has made a similar ohsl'!Tation, but not in every case. 

Li>wis ch ew blood from the fingers by pricking wi th a needle, 
and found in it p recisely the same little worms as in the urine. 

N ature of the Disease. 

"Gp to quite lately we were all in the dark as to the true canse 
of thi ::3 di ::;ea.sP, which b HO ra re with us, ancl jn its course is so 
"capl'ieions," as Haye!' has tl' l'meclit. The abseneeofanypertnr
bation of the nutri t ion m:ul P any g<>neral cli stnrbanee o[ t lw inter
chnnge o[ ma terial \ "C l')' lH 'Oblematical, and the occ-:rn ionally per
fi>c tly nonnal charac ter of the urine pel'mi ttecl the <'Xc lnsion of 
any 'erious d ism se of the r l•nal parenchyma. In both respects 
also thP ram po!'; t-mortem examinations garn on1 r nP~a.tirP rPsults. 
The most probable pxplana tion of the phPnomenct Sl'cnw<l to be 
tlw assumption o[ a ly mphonhagia in to th P urinary 1x1::;:-:.a ,n;Ps, 
bpcau'" thp cond ition of the urine woulcl be thus Pffic i1'nlly <'X
plailwd, a ncl lwcau'e other lymphorl'hagias intprmit in a simi lar 
mannel', aml are al so similarly influenced by corpon•nl position, 
mm·e ment, and the ingPstion of food . • 'l.ncttomical proof of "11ch a 
snppo::ii lion was ce1·tninly wanting, and it was un cL\ l' tain whptller 
the ndmi xt nl'o of cl1 yh• took place in the kidneys or lower clown 
in lhP 111·i11 :u y passages. 



542 QUINCKE.-DISEASES OF TllE LDfPllATICS. 

A perfectly new light was thrown upon this disease by the 
c1isc0Ye1-y in such patients, by T. R. Lewis, of the embryo of a 
round worm, which he named the jllaria sa11r;uinis lwn1i1111111. 
This is 0.35 mm. Jong, and 0.00i5 broad, is contractile, fiiwly 
striated transversely, and transparent, with a flat ribbon-like 
appendix at each encl; these animals are sexually immature. 
They exist in numbers in the blood of chylmic patients c111ring 
life; Lewis estimates the total number in the blood of one patient 
to be 140,000. The same animals arc also very frequently founcl 
in the urine, inclosed within coagula; they lrnvc been occasionally 
found in the (cholera) stools, ancl in the milky secretion in con
junctivitis. On dissection they were also founcl i11 the kidneys, 
in the supra-renal capsules, in the parenchymatous tissues, as 
well as in all the arteries and Yeins. The renal pyramids had a 
tallowy appearance, and along the urinary canals there "·ere 
visible somewhat varicose tubuli with an oily lustre, which re
mained unaltered on the aclc1ition of warm ether, and seemed to 
be occluded lymph or blood Ye~sels. 

According to Lewis, chyluria and many of its accompanying 
symptom , probably also the endemic elephautiasis of the tropics, 
are caused by the presence of this parasite. Further inqui1·y 
must howe,·er determine the special mannPr in which this is 
brought about; it seems possible that the great numbers o[ these 
animals circulating in the blood occlude the bloocl-vessels and 
lymphatics, or that the encapsnlec1 animals (as in c1ogR, etc.) 
form small tumors lying along the blood-,·essels, and rupture of 
the capillaries occurs as the result of mechanical congestion. 

The development and migration of these animals hns not yet hecn investigated. 
In the blood of the Paria dogs, according to Lewis and othefl't, there arc similar 
filaria rmbryo~, which he and Welch at first supposed to be identical with those of 
man, whilst Cunningham, and subsequently Lewis hiim1clf, regarded them a~ of n 
different species. The mature specimens of this canine filaria arc 2J-!)0 mm. long 
(the females twice n.s long as the males), and they are founcl in tumors the size of 
a pea or walnut lying along the o::sophagus and the thorncic aorta; thl'y arc also 
found within the coats of the aorta, in small tumors like tubercles, wl1ich now and 
then lcM.cl to bulging :rncl ulcC'ration of the inti ma; linally, they arc also found in 
the lymphatic gland~ at the base of the heart. The females contained only ova, 
never free embryos. [Dr. Cobholcl regards these ncmatoid hrematozoa as identical 
with Bilharzia.-Vide Brit. :Med. Journ. June, 1876, p. 780.-Tr.] 
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Though, according to these investigations, it seems almost 
certain that most cases of chyluria are caused by this hrcmato
zoon, yet it is always possible that in isolatecl cases, particularly 
in indigenous casPs (such as that of Oehme, etc.), there may exist 
otlwr causes of Jymphorrlrngia, into the urinary pas~ages, just as 
we also know that elephantiasis and lymphorrhCEa may cc•rtainly 
occur quite inclepenclently of the presence of these parasites. 

Treatment. 

Before all things, it is needful to supply a,pproprinte nourish
ment to replace the loss of the nutritive tlnicls. In opposition to 
this, Boueharcfat, who supposes that there is an abnormal amount 
o[ fatty matter in the bloocl, recommends a diet poor in fat, car
bohyilrates, and alcohol. Such a regimen is said to be commonly 
employed in the Isle de Bourbon. There also cold bathing is 
employed, and a change of climate recommenclecl as soon as 
possible. 

In regard to medicaments, gallic acid bas been employed 
with good results by Bence-Jones, in quantities of from one to 
two clraehms per clay. Besides this, other astringents, such as 
quinine and preparations or iron have also been used. Rayer 
ga1·e tincture or canthariclcs in closes of from six to ten drops in 
the day. Harley recommends the internal use of iodide of 
potassium, and also its injection into the bladder, fifteen grains to 
three ounces of water, to kill the worms; oleoresin of male fern 
has abo been used as an injection. Salesse employed copaiba. 
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DISEASES OF THE PERICARDIUM. 

History. 7 
A NATOMICAL changes in the pericardium, especiall y pericar

dial exudations, were recognized long be [ore' the diseast's or the 
hea rt i tselI were systematically describecl Galen desnibetl peri
cardia! eO:u sions which he found in animals ancl suspected in men. 
Sal. Diversus, F orestus, aml Rondelet saw and wrote about the 
pathological changes in pericarditis; Guarinoni and Jacutus 
Lusitanus observed them associated wi th plelll'i t is. The state
ment8, howt•ver, conc(\rning the fn'quency of thl'!:iC diseast·s and 
the idiopathic inflammatory natme of the e!Iu s i on~, wern incom
plete, and the c1Psc1·iption of the di sease assoc iatt·d with these 
cha ll f'<'S dOPS not. altogether con espond with thPm. Thus R on
c1 1• lpt c11•S('l'i[Wd tho cl bease with S)'tnptoms Of f!'V~ r, d.1·s p11U'U, 
l)::t in und t• r th L• stl\rnum 1 n.ncl attacks of syncope. So, likewise, 
Ri o!an dPsc1·ilwd it as follows: "Pericardium ipsurn parti ceps 
esse potest intta111111ationis clolorificm et valde p eri cul osm quia 
Yicin11m cordi , ac· ]ll'Oincle patitur frequentes syncopas, tumque 
pubus celerior. fehris auctior, sit is 1·ehementior quam in pleuritide 
ant inllammationr pulmonnm. Swpe in eo copiosns humor col
lif' itur q ui s nffocat ionr m acUert et cor obrnit. Si non possis 
exhan ri re ist ncl per hychngogen, li cetne terebra s ternum nperire 
in terrallo poll icis a ca rtilag ine xiphoide?" • 

1 The fables about t he occurrence of hairy henrts in men distinguished Cor bravery 
nnd daring, robbers, etc., such nA TJconidas. Lysnnder, Aristomenes, and othen'I, are 
doubtlefls bnr:;cd on the d iscovery of stringy fibrin deposited on the heart.-lltilltr, Elem. 
Phy<i.. Tom. I. 

t Encb. Annlom. Lib. III. c. 4. 
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In the eighteenth century, when the knowledge concerning 
heart diseases made such rapid strides, we find, in the works of the 
authors on that topic, numerous anatomical observations of dis
eases of the pericardium as well. Vieussens often met with ad
hesion of the heart to the pericru·dium at autopsies, aml assigned 
certain functional distmbances during life to the exi tence of 
this eondition ; "·hereas, in earlier times, it had repeatedly been 
cousiclerecl to be a congenital defect. 

Albertini rightly appreciated the difficulties of a symptom<i
tological recogn ition of pericarclial effusions; :Morgagni anivecl at 
the same conclusions, both by reviewing the work of others ancl 
by his own personal investigations, and believed, on account of 
the difficulty of diagnosis, that the clay "·as yet remote when we 
should have recourse to the puncture of the pericardium recom
mended by Riolan. Senac also could not overcome the clifficul
ties in diagnosis, which the obscurn ancl inconstant symptoma
tology of these diseases made apparently insLU'lnountable. 

In hyclro-pericat·clium, Senac thought that he recognized an 
unclnlatory movement between the third and fifth ribs; ancl al
though this sign proved to be erroneous, yet it was the com
mencement of the study of objective signs. Corvi:;art, who 
indeed clicl not see the above sign, but states that he felt it, foot 
rnacle the distinction between inflammatory exudations ancl 
dropsical effusions, which before his time had been generally 
confounclccl even by Senac and Morgagni, but he was unable to 
lay clown any fixed rules fo1· diagnosis. Auenbr(igger fast ga1·e 
some accurate physical signs, such as bulging of the prmcorclial 
region and also increase of percussion dulness. Nevertheless 
Lacnncc doubted the possibility of diagnosing perical'Clitis witl1 
certainty. These difficulties in diagnosis cli8appParecl after the 
discovery of the pericardia! friction sound by Collin (1824), and, 
thanks to the nunwrous wo1·ks which followed close upon this, 
pel'icarclitis at the p1·psent clay can be classed among those dis
eases whose physical diagnosis is most complete and snre. They 
are mostly investigators in the fielcl of heart diseases in general 
to wl10m we are inclebtecl, and above all we should mention Louis, 
Bonillaud, l\Iayne, Latham, Ilacl1P, Genclrin, Grnves, Stokes, and 
Skocla. In most motlern times we ]Jave gained numerous facts 
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which aid in the recognition of pericardia! diseases and esperially 
in the study of adherent pericardium; yet these advances belong 
not to history, but to the present day. 

Absence of the Pericardium. 

Baillie, Transnct. o f a Socict. for the lmprov. of .l\ led. and Chir. Knowl. Lond. 
1703. I. -Bre~clwt, Hep. d'nnnt. ct de phys. path. I. - Wolf, Hust's Mag. D<l. 23. 
-Curlill{lt }.fed. chir. trans. Vo~. 22.-0tto, Selt. Bcobachtg. Bd. II. -Baly, 
Lond. !\Icd. Gitz. 185 1. -Rokilansky, Ilandb. 2. Bd.-Pvicell, R. Dou(llass, 
Case of pncumothorax with congenital opening in the pcric. Trnns. of the 
P ath. Soc. XX. p. 20.-P BPrt, lnsuffisancc du pcri c. Oaz. de Paris. 18GG. No. 
3:3. Thcilwciscr Defect bci cincm Ilundc.-.1. Weis.~lmch, Angeborncr Defect 
des ll crzbcutels. Wiener med. Wochcuschr. Aug. 26 . 1868.- nrcltow-flirsch, 
Jahrb. f . I SG9. I . S. !GS. 

Absence of the pel'icarclinm occms in ectopi:i cordis and is 
then generally only partial, and we fitlCl in tllat :inomalons posi
tion of the heart an opening or fi ssure in the s:ic through which 
the heart protrudes. In other cases, the heart a ncl the left lung 
may both lie in a single serous sac common to both; in sucl1 
cases the heart is co,·ered by the visceral layer of the pericardium, 
and at the origin of the gre:it vessels there are u sually found 
rudimentary portions of the parietal layer in the shape of fringe
like reduplicat ions. The latter condition gives rise to no symp
toms during llfe, as the case of Baly shows. Slight clefkiencies 
in the pericardia! sac are occasionally obsarvecl at aL1topsies. 

Formation of Diverticuli 

Cru'N'ilhin-, Anntom. pnth. Livr. 20. pl 2.- Hart. Duhl. Joum. of Med. Sc. 1837, 
July.-R•d.it1r11sky, llirndb. IJ . S. 232.-Luarlifo, Die Structur der scrOscn. 
ll iiutc. S. ?'J.-Bristu1ce, Divcrtic. from the pcric. Trnns. of the Path. Soc. 
X.'i:. p.101. 

The formation of cli verticuli is rarely observed; the develop
ment of surh herni a-like sacs is due to the outward prPssure of 
Jlnicl within the 1w1·iranlinrn: porti ons of the fi brons layer yil'id 
and separa te or become thin and allow the serons layer to pro-
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trnde. Most of these cases have a chronic development. In a 
case related by Cruveilhier the bulging was occasioned by the 
distention of the pericardia! sac with blood, in consequence of 
niptme of the left ventricle. 'l'he size of tue diverticuli which 
han• been observed was usually small, yet one in a case related 
by Hart contained from three to four ounces of lluid. The open
ing of communication with the pericardia! sac may be wide or 
narrow. Usually the formation of diverticnli is utnecognized, 
and only the pericardia! effusion which caused it is made out. 
Yet we might conceive it to be possible that a large diverticnlum, 
capable of containing three or four ounces if i11 a favorable 
position, might be accessible to physical investigation, even 
though it escape diagnosis. 

Tendinous Spots (Milk Spots). 

Bizot. Rech. sur le creur etc. :Mt:m. de la. soc. med. d'obscrv. de Paris. Tom. I. 
1830. p. 347.-J. Reid, Cyclop. of Anat. nnd Physiol. Vol. II. London. l8::l9. 
Art. "Hc:irt 01 and R. B. Todd, ibid. Art. "Abnormal conditions of the hcart.1

' 

-Jame& Paget, On white spots on the surface of the heart. 1\[ccl-chirnrg. 
Transact. II. S. V. Vol. London. 1840.-Ditsse, AMt. Ilcschrcibm1g clcr 
Kranklicitcn dcr Circulations- u. Hcspirationsorg. Leipzig. 1841. S. 142.
Sec, in ttddition, the various text-books on Path. Anat. and on Dis. of the 
Heart, especially that of Friedrcic!t, Kraukh des J lcrzcus. V irchow's Path. u. 
Therapic. V. 2. 

IY e use tlw term tPndinous spots or milk spots on the perirar
clium (rnaculm tendinem or lactere, also insuhe) to describe the 
circumscribed whitish cloudy appearances and thickPnings of 
the pericai·dium, which are so frequently observed in the an top· 
sies on adults, that Baillie, Soemmering, and others believed that 
they were not of pathological origin. -These are most frequently 
met with in people of ad,·anced age, while in youth they are less 
frequently seen, and in children very rarely. They am oftener 
found in men than in women. 

Bizot ltns made a collection of autopsies in one hundred and 
fifty-six individuals, which in regard to age and sex gave the fol
lowing proportions: 
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Men. 

From the 1st to the 17th year in 16 persons. . .... Ocases. 

" " 18th " 39th " 24 " 8" 
II " 4_Qtb " 7f>th I< 32 U .... 23 u 

Women. 

From the 1st to the 22d yenr in 31 persons. 0 cases. 
" " 23d " 3Vth " 23 " 5" 
" " 40th " SOth " 30 " n" 

Accordingly in one hundred nnd fifty-six individuals tcnclinous spots were 
found forty-five times. If nn estimate were made from autopsies of adults only, 
the propnrtinn would naturnlly be much greater. 

Bizot der1ics their occurrence in children altogether, which certainly is incor· 

rcct (Foerster, llodgkin). 

The tendinous spots are formed only exceptionally on the 
parietal layer or the pericardium ; most frequently they are on 
the visceral layer, an(l in by far the gren.ter number of cases 011 
the anterior face of the right ventricle, along the coronary 
arteries. Yet they do occur 011 other parts of the heart, and at 
the origin or the g1·eat vessel", either singly or in groups. These 
tendinous spots have no clinical importance whatever, since 
they are accompanied by no functional disturbance, and their 
presence cannot be recognized by any symptom dming liie. 1 

There is a certain interest attached to them, however, since some 
authors have regarded them as the remains of inflammatory 
processes, traces of antecedent pericard itis (Paget, Rokitansky, 
and other")· Others again deny their inflammatory origin, and 
claim that they are simply fibrot1s thickenings, such as occur on 
serou" membnrnes elsewhere, especially on the arachnoid. 

Bizot distinguishes two forms of tcndinous spots, and considers one only the 
result. of changes accompanying age; this form is by far the most frequent. The 
other rnL"cr form is of innammatory origin, and consists of granular or flat patches, 
opaque, whiti!>h, and of a firm consistency, which may he pulled off, without tear
ing, from U1c serous layer, with which they are loosely connected. 

It cannot be denied that a circumscribed pericarditis with 

1 It is alleged, however, tbn.t teudinous spots 1mmetimes occasion a friction mur· 
mur; but we could hardly believe that most tendinous spot.a were ca1)uble of produ
cing a friction sound, o.nd observation supports that belief. 
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surrounding thickening of the serous coat may terminate in a 
" milk spot," but, in the majority of cases, these changes are to 
be conside1·ed not as inflammato1-y, but rather as circumscribed 
hyperplasim of connective tissue and scleroses. Thus, the 
change consists less in a new growth of connec tive-tissue 
fibres than in a consolidation of those already existing. It 
is not possible to lay clown sharp lines of division between 
these processes and that which is truly inflam matory,' but in a 
clinical point of view it is important to remember that the 
formation of most of these spots is the result simply of a chronic 
hyperplastic process. It may be true, as Friedreich asserts, that 
these tendinous spots arise from a continual mechanical irrita
tion o( the surface of the heart, and accordingly a re most fre
quently found m» those parts of the heart which, uncovered by 
lung tissuP, are continually brought into contact with the more 
resisting portion of the thoracic wall. 

As opposed to the idea of the inflammatory origin of these 
milk spots, we might mention the fact that they are rarely 
accompanied by adhesions. · 

Chambers found in one hundred and sixty such eases that 
only th1·ee times <lid adhesions exist simnltaneously ; and Fried
reich confirms these proportions, as opposed to Paget. 

Inflammation of the Peric:mlium 

J. B. Morga1J11i, De sccl. ct causis morh. per :mat. indag. lib. IT. cp. 16. 17. and in 
other parts of the work.-Riolmws, Ench. nnat. path. l. III. c. 4.-llaller, Ele· 
mt:nt. phys. Vol. I. p. 285 and Add. ad elem phys. p. 128.-Senae, De la 
struct., <le l'act. ct des nrnlad. du co:mr. Paris. 1749.-De Ilaen, Rat. med. Tom. 
XIV. p. 30.-'.'l'recourt, Chirurg. Abhaudl. u. Wahrnelnn. nus dcm FrnnzOs. 
Leipzig. 1777.-Romero, Diet. des. sc. mCd. Tom. XI. 1SH>.-Stoerk, Annal. 
med. Vol. IL p. 2321 264.- Watson, Philos. Trans. 1777.-Sm:ary, Sur la pCri
carcl. aigue. Diss. Pnris. 1819.-J G. TI'alter, Observ. annt. p. 63; l\lus. anat. Vol. 
I. p. 148.-Portal, Ml!m. surplus. mal. Tom IV. u. Cours d'mrntomie mecl. Tom. 
JU. p. U.-Lemaz1trier, D. sur la pericarditc. Paris. 1810.-J. C. BoullUr, D. 
sur la difficult(: du diagnostic de la pCricarcl. Paris. 1812.-Uoux, Collect. 
quncdam do cnrdit. cxsud. Lips. 1819.-llu71ert, Diet. de med. Ed. 2. Art. 

1 See RindjleUJcli, Patholog. Gewebelehre. 
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Pericarditis.-C. C. Diergardt, De pericard. acut. ding. Bonn. 1828.-Collin, 
De divers. mC:th. d'cxplorutiou de la poit. Deutsch von Bourel. KOln . 1828. 
-Louis, MCm. sur It\ pCric. RCvue mC:d . Janvier, 1824 i Hcch. :mat. pnth. 
Pari~, 1S2G.-A11dral, Cl in. med. Tom. I. u. Tom. IIL-J. Abererond>ie, Trans. 
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Pathogenesis and Etiology. 

Inflammation of the pericardium may occur both on the 
visceral and on the parietal layer, and throughout its whole 
extent, or the process may attack only single portions of the 
slll'face of the heart. Accordingly we distinguish two varieties, 
viz., diffuse and circurnscribed pericarditis. 

In most cnses the whole pericardium is affected . The existence of the opposite 
conclition is proved, however, if we inchu.le the" milk spots 11 amongst inflammatory 
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processes. Still it will be difficult to Jay down an accu rate numerical proportion 
1.etwccn the two form.;;, since during life an opinion concerning the extent of the 
inflammation in many cao;;c~ will only he an approxi mate one, und since a. circum· 

1;.crihcd pcricanlitis may run its course without any symptoms. Thompson found 
in rheumatic pcricarditis a proportion of fl4. to 38. 

The circumscribed inflammation may occur on any part of the 
heart; its seat of election, however, is at the base, at the origin 
of the great vessels. 

As regards the course of the disease, we can d ivicle them into 
acute and chronic cases, without, however, making a sha rp 
boundary line. or a decided distinction between the two cate
gories. A further subd i\"i sion is based on the quantity and 
character of the exudation; th us, according to its nature we 
speak of a pericarditis asjihrinous, serojibrinous, lie1jzorrltagic, 
or purulent. 

Inflam mation of the pericardium rarely attacks a man in 
~revious good health in a vrirnary idiopathic manner, and 
even amongst those cases which are apparently idiopathic 
doubtless many, as YOU Bamberger has likewise remarked, are 
secondary, and the orig inal di sorder has escaped obsen'ation. 
Perhaps there are sometimes patholog ical changes in the mus
cular tissue of the heart itself which lead to a secondary 
pericard iti s. 

Here we might readily be deceived. In fl ammations of tran
nrntic origin are generally reckoned amongst the idiopathic 
cases, and of these numerous examples are founc1 in the literature 
of the subject, of the most rnrious kinds, according to the charac
ter or the injury received. Thus, cases are fonnd depending upon 
a blow or jar against the breast, upon crnshing of the thorax, 
following upon penetrating wounds, bullet wounds, and the 
penetration of various foreign bodies. 

A wonderful case of this kind was observed by Buist, and is cited hy Fricdrcich: a. 
pcricnrditis was caused hy swallowing a set of false teeth, which remained fast in 
the <:esophagus, and the gold rim had bored its way into ihe right portion of the 
pericardium posteriorly. 

·with regard to the other causes of primary pericarditis we 
ha1·e no accurate information. Catching cold is sometimes as· 
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signed as a cause, still we can hardly satisfy ourselYPS with this 
explanation. Some of the patients of this kincl whom I liaYe 
observed were decided drinkers, others were living nnder cirrum· 
stances of much privation and exhaustion. 

All statements ngrec as to the infrequency of primary pcricarclitis. For example, 
out of 89 cases of pericarditis, Duchek observed ouly one case i Bamberger found 
only 5 out of 03 cases, and of these one was traumatic. Out of about 3,000 
patients, which is the usual number in en.ch year in the medical division at Munich, 
I have seen yearly two or three cases of spontaneous pcricarditis. 

The secondary affection, on the other l1and, as Corvisart 
taught us long ago, is a very frequent disease. Of the diseased 
conditions with which pericarditis is most frequently a;sociated, 
polyarthritis rheumatica certa inly holds the first place, although 
up to the present time we have not been able to make the con· 
nection clear between inflammation of the pericardium and 
articular rheumatism. 

The dependence of periearclitis upon rheumatism bns been recognized since the 
time of Pitcairn (1788). The statements regarding the frequency of this compli.i. 
cation of articulnr rheumatism differ within very wide limits (see Senator's article in 
one of the later volumes of this cyclopredia). Certainly the figures of Bouillaud, 
'Villiams, and others concerning the frequency of heart affectioni;, and particularly 
pcricarditis, in the course of this disease arc far too high, fur, according to thc:m, 
pcricarditis occurs in h:ilf the cascs1 or even more. These exaggerated statements 
clepcnd partly upon erroneous diagnoses. It cannot be clcniccl that the frequency 
of the occurrence of pcricarditis in the course of rheumatism is not always the same, 
but I think we should be near the truth if we should say that from 1G to 20 per 
cent. of the cases arc complicated by pericarditis (Leutlet, Chambers, Duchck, 
Thompson, Lebc1t, and others). 

The relative percentages of cases of pcricarclitis of rheumatic origin, and those 
in which the pcricarditis was due to other causes, naturally vary very greatly i thus 
Ormerod observed 71.7 per cent., and Chambers only 13 per cent of cases of peri
cnrclitis associate<.l with rheumatism. and the statistics of others hold a middle place 
between these two extremes; von Bamberger asserts that about 30 per cent. are of 
rheumatic origin. I believe that we cannot la.y down any percentage which will 
hold everywhere, since rheumatism Jn a severe form depends, in its frequency, upon 
local causes. 

Wherein tlie cases of articular rheumati sm, complicated by 
pericarditis, c1iffer otl1erwise from cases without such romplica· 
tion, we do not certainly know. This complication certainly oc· 
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curs more frequently in the course of severe cases; and yet this 
is only the rnlt', anc1 the pericardium may be affected in those 
whicli a re only '""'"Y moderately sernre. On the other hand, 
the number of joints affected bears no relation to the frequency 
of pericarditis, and much less does the affection of certain joints, 
particularly Lhose or the upper extrem>ties, have any inflnence. 
So, I ikewise, the e!Iect which repeated attacks of rheumatism will 
have upon the tendency to pericardia[ affections is not snrely 
established. According to Thompson, the first attack is the one 
most frequently accompan ied by pericarditi s. P ericardia! inflam
mation does not occur in chronic articular rheumati sm, nor in 
rheumatic inflammation of a single joint, nor in muscular rhen
ma.tism, nor in gout. 

The occurrence of pericarditis has been observed most fre
quently between the sixth and fourteenth days, or between the 
fourth and tenth, yet it may occur as well later as earlier in the 
di:;ease, and there are ''"ell -authen ticated cases in which the 
pericardia[ afl'ection preceded the articular trouble. A marked 
pn'disposition to scconda1·y pericarditis is an accompaniment of 
chro11ic di seas<'s or the kidneys, and specially of fatty degenera
tion of these organs, and s tands in the same class with the 
incrrnsed tendency to peritonitis and plemitis, which are sequclre 
of these affections. For the causal connection between these 
secondary troubles and the primary disorder we must refer to what 
has been Raid elsewhere concerning the inflammation of serons 
mPmbrancs as aseqllel of Bright' s disease (see the chapters on that 
snhjcct in this cyclopmdia) . On this point, also, the statistics of 
various obs01TPrs an• g rm tly at ,-ariance, which may here be 
explai1wd hy local rnriations and partly also by insuffi cient 
accuracy i11 the conception of the meaning of Bright's disease. 

The frC'qucncy of the occurrence of chronic renal affections is d oubtless ve ry 
clifforcnt in different loca.liti cs, and accordingly the number of cases of pcricarditis 

occcm<lu.ry lo such discuses mu~t also be very varied. Moreover, it is stated that, in 
a given number of cases, the tendency to pcricarditis is not everywhere the snmc. 
Frcl'ichs ohscrved pcl'icarclitis thirteen times in 2!)2 cases, and Rosenstein eight times 
inlt4 cascs.1 

I Rosenstein, Krankbeiten der Nieren, p. 197. 
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P ericardi tis also occurs quite frequently in the course of 
pyremic processes a nd especially in puerperal pymmia; yet in 
these di seases pericarditis fall s far behind pleuritis in the fre
quency of its development. The method of its development is the 
same as in the inflammations of other sct·ous ti ssttes whi l'h so 
frequentl y follow pyrernic infection. 'l'hc connection dcscriht•d by 
Kirkcs, between pymmic pericarditisand p ymmic abscPSSl'S in the 
myorardi um, doubtless holds chietly for di ph theriti e <'ndocarditis. 

P oricard itis occurs occasionally al so in the rou1·,e or other 
acute infec tive diseases, as in scarlatina-according to U1·mlrin 
especiall y a t the t ime of desquamatio11 '- in rn<'aslt'S, va ri ola, 
exanthematous typhus, also in severe malarial f<'\'Prn, itt 1·holt'ra, 
e tc.; very mrely in typhus abdominalis (ty phoid), e1-y :;ipelas, 
and othe1·s. 

Among chronic constitutional diseases, th ose with th" so-ra llecl 
hemonhagic diathesis are qui te frequently complica t<·d by peri
cardia! inflammations; for instance, the rnorb11s maculo.m.•, <'ope
cially scorbntus, as was accura tely rncogniz<'d by Seitllitz and 
Kyber, in which the exuda tions have a sper· ia lly lw 111 onhagic 
a}Jpcarancc (peri carclitis exsuclatoria sangui11olenta, ]H11frardi tis 
scorbutica). 'l'uberculosis may be aceompunil'd by peri<·anl ial in
flammati ons of varions kinds ; it may be sirnply fib1'inou ~, or 0< ·ro
fibrinous, hemorrhag ic or tubcrcttlar in eltamctt'l' ; exc1'pcional ly 
it may happen that a cavern in the lung perfora tl'S thl' 1wri n11 J i
um and pours its contents into the sac. P el'i cardi tb , lto\\-.·1·1 •1', is 
not a frequent accompaniment of tubercul osis. R a r<' ly p1•ri<'anl i
tis occm s as :, sequel of cancerous cachexia ; and here it may he 
either a simple inflammato1')' process or developmt> nt of the 11''1\' 
growth upon the serous membrane. In tuberculosis o[ thP l t11:~:; 

we must explain some or the secondary pericarclial inflam niations, 
by believing that, from the foci of inflammation in t!ll' 1w·ghh•>r
h ood, inflammato1·y products and irrita nts find their way thro u ~h 
the lymph channels into the pericardium. In the sa111<' w·n :1 
other inflamma tory prOCeSSeS in the vicinity Of the J ll' l'il-11 «• Hill 

1 Snow believed that the pericardi tis in scarlntina. wn.s caused by the trouble with 
the kidneys. Jn two cases of pericarditis accompanying scarlatina which I saw, there 
were rh eumatic iuOammations of the joints at the s:uue time 1 and in one case, before the 
disappeo.rance of the eruption, without any accompanying trouble in the kidneys . 
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may involve it by sympat!Jy. T!Jis is true of acute ancl c!Jronic 
pneumonias and pleurisies, especially w!Jen the exudation is 
purulent; effusions on the left side more frequently lead to peri
carditis, but those on the right also cause it; pneumonia and 
pleurisy, after polyarthritis rhenmatica, are doubtless the most 
frequent of the diseases giving rise to pericarditis. In rare cases 
empyema breaks through into the pericardia] sac. 

The cnrlicr observers, as Scnac, Morgagni, and others, had seen most cif the cases 
of pcricarditi s occurriug as a sequel of. pleuritis. Since the time of Boui ll:lud 
acute articular rheumatism has been considered the most frequent cause. Duchck 
clings tu the old impression i but this sequence will be sustained only, as I believe, 
by statistics of the fatal cases of periearditis alone. 

The process~s wl:Uch are comparatively rare in the thorax, 
such as ulcerations and new growths in the msophagus, the 
bronchial glands, the mediastim1m, and the lungs, carie~ of the 
vertebrm and the ribs, may occasionally cause inflammation of 
the 1wri cardinm, either by the extension of the inflammato ry 
procPss or by ulceration of the pericardium-in the latter rase 
with the fo1·mation of a so-called intemal fistula o[ the pt•1·ica r
c1inm. Processes going on below the diapl1rngm, such as peri
toneal intiammations (asicle from the infective form), encapsul atccl 
abclominal exmlations, perihepatitis, abscesses in the liver and 
spleen, echinococci, gastric ulcers, and new growths in the abdo
men , may lead to pericarclitis, with or without perfot·ation o[ the 
diaphrag m. All serous membranes are intimately connectt'd with 
the organs whicl1 thPy sutTotrnd, and take part in the cli :wm;cd 
processes which affect them. This is trne also of the pericanlium, 
and all the mrious cli"''ases of the heart may g i,·e ri se to 1wri
carcliti s ; morp espec ia.lly is thi s true, however, of myoc:inlit is 
and tlw d<>g<'neration or the mu scular ti ssue which is 01i, .. n·pd 
particularly i11 hypertrnphied hearts, next o[ abscess or thP 11111s
cular tisstw, endocarclitis, ancl aneurisms, especially when they 
lie within the pericardium oi· press against it. 

\\'ith the list alrnady given, we have not exhaustPcl all the 
diseas<>s which at times are compl icated by p r riC'arcliti s; hnt 
cases ~t ri sing otherwise than as above are exceptional or 11n.ve no 
direct dependence upon the original disease. 
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If we consider the absolute frequency o[ pericarditis, it will 
be clear that the numerical relation to the total 11umber of indi
viduals sick with diseases of all kinds and to the total mortality 
from all causes cannot everywhere and at all times be the same, 
and this variation will be occasioned .by the varying frequency 
of the chief primary diseases on which it depends. 

The accounts of au endemic pericarditis, such as arc given by TrCcourt, Ilubert, 
and Lnlor, are to be explained by the increased frequency, which somet imes is seen, 
of those diseases to which it io secondary. Thus, in the first two of the writers 
above mentioned who ohserved it, doubtless the p1·ima1·y disease was pleura pneu
monia, which frequently appenred in the troops acting as a garrison for fortifica
tions, and with it was associated a purulent pericarditis. 

Just as in acute rheumatism, so in these other diseases it is 
diffi cu lt to recognize any conditions which will explain the 
occurrence of pe1-icarditis in one series of cases, ll'hile in other 
cases, under apparently similar cit·cnmstances, it does not occur. 
Pericarditis occurs most frequently in middle life, and o[tener 
in the male than in the female sex, and for the reason that the 
primary disorders which give rise to it show the same prefer
ence. In children inflammation of the pericardium is rare, 
and, according to Virchow, most frequently associated with 
irneumonia. Although the greatest number of cases of peri
carditis occm s in middle liJ'e, yet the statement o[ \Villigkis not 
at variance with this fact, viz., that the disposition to this dis
ease amongst very old people is considerable, when we compare 
them with a similar number of individuals at other periods. 
This statistical observation of \Yilligk has certainly been called 
in question, but has not been disproved. 

The greatest frequency of pericarditis during the coldest 
months in the year is due likewise to the great prevalence at 
that time o[ the primary disorders. 

Formel'ly and up to the close of the last century pericarclitis 
was considered a rare disease; since tlwn it has been proved that 
it is of quite CrequPnt occurrence. The absolute numerical pro
portion to the total number of rases of sicknPss or to the total 
mortality rannot be erisily establi shed, since its frequency is due 
to ci rC'umstances which are not everywhere the same, as has 
already been remarked. 
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In giving the statistics of deaths the proportion will be varied also according as 
the "milk spots 11 are included in the cases of pericarditis or not. Usually they 
have been included. Duchck found 15.1 per cent.; Willigk, 14.1 per cent. ; 
Chambers, lU.2 per cent.; Taylor, 12.5 per cent. 

Pathological Anatomy. 

The anatomical processes which accompany pericarditis are 
essentially the same as are observed in intlammation of other 
serous membranes, especially that of the pleura. 'l'he visceral 
and pa1-ietal layers of the pericardium are both affected by the 
inflammatory changes; bnt frequently the process is more pro
nounced on the visceral than on the parietal portion, and the 
dPgree of the morbid process is not the same in all parts. 

The characteristics of the intlammation are hypenemia of 
the serons layer and sub-serons tissue, with parenchymatons 
swelling, formation of a fibrinons exudation on the surface of 
the membrane, and the outpotu·ing of a tluid efl'L1sion into the 
pericardia! sac, varying in quantity and appearance. 

In the lower grades of the hypen:emia the injected vessels form 
a tine network, and in the higher grades the membrane is of a 
unirorm dm·k-red color. Vv ith the hyperromia, small spots are 
freqLtently found where bloocl has escaped, especiall y round the 
newly formed vessels. In the pericarditis of cachectic individuals 
and those of advanced age, the byperrornia is ordina1·i ly less in
tense. In the further course of the process the hypenc111ia ~en
erally subsides, or at least is covered by the tibl'inons ••xudation. 
In the first stage of the hyperromic condition the dnll sheen of 
the serous coat is replaced by a cloudy and velvt>ty appea rance. 

The hyperromic stage does not last long, perhaps only a few 
hours, and then begins the fibrinons exudation upon the free su r
faces, and most frequently at the origin of the great vessels. 

This exudation varies greatly in quantity and extem al appear
ances, in different cases, according to the duration of the inflam
matory process. It may be a delicate, thin covering, like a bloom, 
only at single places on the surface, especially on the visceral 
]JOrtion, or it may cover the whole heart, and the parietal layer as 
well , as a pretty thick network or shaggy bark. Frequently 

VOL. VI.-36 
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long papillre stretch across from the visceral to the parietal layer, 
and may form firm partitions in the cavity. 

A perfectly smooth surface on the fibrinous exudation, like croup membrane, is 
rarely observed; most frequently it has an areolar texture. This varied appearance 
of the irregular surface has given rise to various figurative names, such as c:or vii· 
losum, or tomcntosum and hirsutum, and, in the German, Zott.cnhcrz, :Mantclhcrz, etc. 
Occasionally the comparison made by LaCnncc is very striking, who said it looked 
ns if two flat surfaces had been spread with lmttcr and pressed together, and then 
pulled apart. 

The fibrinous exudation has usually a whitish yellow or red
dish yellow color, is of pretty firm consistency, and on pulling it 
apart we find it very elastic. Frequently we find numerous 
hemorrhagic points in the layers of exudation, and after a short 
time it is with difficulty that they can be separated from the 
serous membrane, for the new-formation of vessels takes place 
rapidly. 

The membranes consist of fihrine and numerous cell elements. 
The upper layer of a fresh fibrinous membrane is usually almost 
lacking in cell elements; but deeper, near the serous layer, the 
cells are very numerous. We must consider them as wanderers 
from the endothelium, or, as having escaped from the vessels. 

In other cases the exudation is less firm, sometimes infiltrated 
with sermn, and occasionally it is soft, boggy, or crumbling, or 
may have the consistency of jelly. This results from the admix
ture of a great number of cell elements (pus corpuscles) and from 
the molecular destruction of the exudation. 

The quantity of tluid which is poured out into the sac is very 
varied ; it may be so small that the name dry, or fibrinous peri
carditis, though not actually, is comparatively correct ; in cases 
of this kind we frequently find the layers of the pericardium 
loosely adherent. Occasionally the connection is formed by a 
network scaffolding of fibrinous strings, the meshes of which are 
filled with serum. In extreme cases the tluid may amount to a 
quart or more. As the body lies at an autopsy, we usually find 
most of the fluid at the anterior and upper part of the sac, since 
the heart, which is the heavier, falls backwards and downwards. 
This position naturally may be variously changed by adhesions. 
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As a result of the exudation, the complementary space in the 
sac will first be filled with the fluid;' in more extensive effosions 
the sac will be more enormously distended, and, indeed, there 
ma.y be thinning of its walls, but more frequently in inflamma
tory effusions there is thickening and increase in volume, for the 
texture of the perica!'dium is involved in the inflammatory 
processes on its free surface. When the disease has a longer 
duration, numerous connective tissue corpuscles are formed in the 
parenchyma of the serous layer, and more abundantly the closer 
you come to the free surface of the same. At the same time the 
whole tissue is swollen, loosened, and thickened. 

'l'he color of the fluid exuded is bright yellow and trans
parent or greenish; in other cases it is brownish in various 
shades, deepening actually to a hemorrhagic appearance, or 
finally to that of pure blood. In consequence of these hemor
rhages, which generally occur from the newly-for~ned vessels, 
the fibrinous layers are stained of a brown or reddish color. 
While a slight admixture of blood is not rare and has no 
particular significance, distinct hemorrhagic exudations, as a 
rule, are found only in individuals with some constitutional dys
crasi:t, as in tuberculosis, and also in the course of acute genera.I 
diseases. Yet hemorrhagic pericarditis does occur in healthy 
people, especially in the chronic forms, and I have seen most 
heautifal examples of it in individuals suffering from chronic 
alcohol intoxication. Hemorrhagic exudations are particularly 
marked in those diseases which cause hemorrhages elsewhere in 
the body, such as scm·vy and morbus maculosus. In regions 
where scurvy prevails, these cases are often seen associated with 
extensive hemorrhagic exudations, and have been described by 
Seidlitz as pericarditis exsudatoria sanguinolenta, and by Kyber 
as pericarditis corbutica. 

If the effused fluid does not contain blood, it is either entirely 
clear or little Jlakes of fibrine are seen suspended in it, of the same 
appearance as the layers which line the pericardium. In other 

1 According to Rlldinger (TopogTaph. Anatomie, Abth. 1 u. 2 S . 49) the sac ie larger 
than ite contents require. Accordingly, there is a complementary space into which the 
heart doubtless .falls at first 1 while the fluid collects at the upper part nea.r the base. 
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cases the fluid is opalescent from its richness in cell elements. 
·when they are still more abundant the tluid becomes cloudy, 
opaque, and of all grades of density up to a marked purnlent 
character. 

While in other serous membranes, particularly in the peri
toneum, the fluid often has a purulent character from the first; 
in the pericardium this, doubtless, is not the case-here the pus 
is always secondary. 

The causes which in some cases lend to the formation of pus nrc probably mani
Iold, n.nd are not easily defined. Yet certain conditions should be mentioned lo 
which a. certain influence may Le ascribed in the more abundant cell growth which 
is sometimes observed. Among these may be 1·eckoncd the constitution of the 
patient, the nature of the p1·imary causal disease, and also the deposit of inflamma
tory products upon the surface of the pericardium. In the last-named condition 
the extensive formation of new blood-vessels in the pseudo· membrane doubtless 
favors the development of pus. 

The formation of pus does not ordinarily lead to a purulent 
destruction of the serous membrane, but its surface becomes 
like that of the granulating surface of a wound (Rindfleisch). 

Yet in exceptional cases pumlent destruction and loss of 
substance do occur, and it is by means of these processes that 
perforation of the pericardium has been observed. A case of 
this kind was described by Wyss, in which, after wearing away 
the rib, a fistulous opening was established ancl remained patent 
for years, until finally the patient was carriecl off by an attat:k 
of pericarclitis. 

A foul and ichorous condition of the exudation in the pericardium is very 
rarely seen; case3 of this kind are generally associated with dc~truction by gan· 
grcnous or carcinomatous processes going on in the neighboring parts, e. y., 
proceeding from the oosophagus; entrance of air into the pericarclial sac may also 
cause a foul condition of its contents. This condition has also been obscn·ed in 
cases where no local cause could be found sufficient to explain it, and when it had 
to be referred to a general septic condition of the system. We might well doubt 
whether in the absence of any of these or any similar causes we could attribute it 
to spontaneous decomposition. 

From what has been said above, we may divicle the exudations 
in pericarditis into those of a serous, sero-fibrinous, hemor· 
rhagtc, and purulent (and in rare cases ichorous) character. 
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The methods of progress toward cure are analogous to those 
in inflammations of other serous membranes. Thin, serous 
effosions are absorbed. Doubtless, also, fibrinous exudations 
may be completely absorbed, so that there is an entire "resti
tutio ad integrnm," or there remains at most a thickening, of 
various degrees, of the tissue of the pericardium. This favorable 
result depends upon the thickness and extent of the fibrinous 
deposit, and especially upon the length of duration of the 
process. In those cases in which the fibrinous deposit is only 
partial and not very abundant, as we must believe it to be in 
many cases of pericarditis secondary to polyarthritis rheumatica, 
we find at the autopsy only very slight remains, or none at all, 
of the pericarditis which has occurred. The absorption of the 
fibrinous exudation takes place through a fatty molecular 
destruction. 

Moreover, it ii1 probable that loose adhesions, by menns of connective tissue, 
may subsequently be broken up, for the continua l movements of the heart pull and 
stretch the newly-formed membranes, and, moreover, beside this mechanical 
violence, the circulation of the blood in the newly-formed vessels must be 
considerably interfered with by the mov<'ments o f the heart. 

Just thi!'I constant and yielding friction of the parts is the chief reason why 
permnncnt firm adhesions in the pericardium are more rare than in other serous 
membranes. 

In those cases also in which, from the inflammatory process, 
new growth of connective tissue and adhesions of the pericardia! 
layers take place, the fihrinous exudation takes no part in the 
process, hut is absorbed after fatty degeneration. 

The organization of connective tissue results from the cells 
present in the exudation, and in very severe forms of inflamma
tion the tissue of the pericardium itself assists in the growth. 

The new-formation of connective tissue may occur in very 
\'arious extent and arrangement. Besides superficial fibrous 
thickenings, 1 we find irregular, knob.like projections or peduncu-

1 As a rule, the fibrous thickenings due to previous inflammation may be distin
guished from tendinous spots, especially by their greater thickness and extent, by their 
irregular distribution, nnd by the usual coexistence of adhesions. Often, however, the 
distinction is scarcely possible. 
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late outgrowths, which may even be found lying free in the 
pericardia! sac; also bands, either stretched to a thready thin
ness or or considerable thickness, up to a finger's-breadth, ex
tending from one layer to the other. In other instances we find 
the two layers adherent in circumscribed spots, or throughout 
their whole extent, by means of connective tissne, which is 
sometimes loose and at other times very dense. In the latter 
event we find the heart grown fast within a dense fibrous case, 
the two original layers of which can no longer be distinguished 
or separated. Calcification also occurs in the form of isolated 
concrements, and in rare cases the whole heart may become en
closed in a very hard calcareous capsule. 

Even hemorrhagic exudations may be absorbed, and tlie 
reason why such cases commonly prove fatal does not lie in the 
admixture of blood in the pericat·dial effusion, bnt mnst be 
sought for in those constitutional conditions which usually 
determine the hemorrhagic character of the exudation. Only 
in cases in which the admixture of blood is very abundant, so 
that the fluid looks like pure blood, can this occurrence oI itself 
occasion death. 

Purulent exudations may likewise, in exceptional cases, end 
in recovery, the purulent efi'L1sion becoming thickened and the 
cells undergoing fatty metamorphosis, while the serons layers 
become adherent. It may then happen that these thickened 
masses become perfectly encapsulated. \Ve find spaces between 
the adherent layers filled with a yellowish-white paste, made up 
of fatty or, together with these, calcareous molecnles. 1 

The changes just described usually follow a more or less acute 
course to a definitive result. Cases are observed, however, in 
which an acute stage passes into clironic inflammation, but it is 
rare that we can assign to a simple pericarditis a chronic char
acter from the beginning. Cases of the last-named sort, which 
are occasionally to be observed in aged persons, are now and then 
distinguished by the excessively serous or even blood-tinged 
cha.racter of the effusion, and by the slight amount of fibrous 

1 See the representation in Tliie:rfdder, Atl. der path, llistolog. 4 Lfg., T. X.."'{. 
Fig. 8. 
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exudation. Very likely there was in these cases primarily a 
trnnsuc1ation, to which inttammation was subsequently added. 

'Vlrnn chronic peri cardi tis follows an acute attack, we find 
thickenings and adhesions, whil st the ttuid effusion is not all 
or only imperfectly absorbed. 'rhe effusion shows fluctuations, 
its amount increasing and diminishing by turns, fresh deposits of 
fibrine take place, hemorrhag ic admixtures occur, or the exuda
tion takes on a purulent character. Such cases generally end in 
death. 

Oircurnscribed pericarditis is found, as a rnle, upon the vis
ceral layer, and particularly at the origin or the aorta and pul
monary artery. It sometimes extends to the coats of these ves· 
sels, as far as they are covered by the peri cardium, and gives 
rise to callosities, which even involve the middle coat. In this 
way pericarditis may be the cause, or at least a predisposing 
cause, or aortic aneuri sm. 

The cltan,r;es in tlte rnusmtlar stntctltre, which very com
monly occur in the course of acute and chronic pericarditi s, and 
which must be looked upon as directly connected therewith, are 
o[ great importance. There are but few thorough observations 
in regard to the frequency with which pericarditis g ives ri se to 
"uch lesions; according to "T agner, fatty change in the cardiac 
substance was founc1 in seventeen ont of thirty-five cases.' Very 
likely this proportion is too low; but certainly if we take into 
account not only fatty degeneration, but the inflammato1·y and 
degenerative processes of all sorts which may affect the cardiac 
muscle in the course of pericarditis, we find them, in various 
degrees of extent and intensity, in a great number of cases. 
The intensity and area of the inttammation of the pericard ium, 
the character of the exudation, and, above all, the duration 
or the disease, are essl'ntial elements in the causation of 
changes in the muscular tissue. l\Iyocarditic lesions are more 
frequently met with in hemorrhagic and purulent than in other 
conditions of the exudation, and in chronic cases they are prob
nbly always present. Virchow believes that the occurrence of 

• Compare &ltroetter, Myocarditis and Fatty Degeneration, p. 224 et seq., of this 

volume. 
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muscular affections is favored by the strain, or increased wo1·k 
thrnwn upon the heart, particularly by the high fever. The 
view has also been expressed, that the pressure o( the exudation 
impedes the normal distributio11 of blood to the substance o( the 
heart, and that by means of this disturbance o( the circulation 
the occurrence of degenerative changes is occasioned. 

In view of the importance of the serous membranes to tho!e orgnns which thl'y 
enclose, there is nothing surprising in the frequent occurrence of inflammatory and 
degenerative changes in the muscular structure of the heart in consequence of 
inflammations of the pericardium. 

The influence exerted by affections of the muscular structure of the heart upon 
the symptoms and course of pericarditis was pointed out by Stokes. Virchow has 
shown, Uy several examples, how high a degree of fatty clcgcneration may occur, 
even in cases of a wholly acute character. 

The changes may affect the cardiac muscle as a whole, but, as 
a rule, they are most clearly marked in those layers which are in 
immediate contact with the pericardium, so that therefore an 
advance of t.he process from without inwards is most strikingly 
manifest. 

The condition of fatty degPneration of the heart in connection with pe1icnrrlitis 
has been thus described by Virehow: The su rface of the pericardium was very 
.rough with byers of fibrine. The substance of the heart throughout seemed flabby, 
·pale, and somewhnt spotted. Beneath the whole extent of the pericllrdium the 
outermost muscular 1nycr had assumed a cloudy, palc.y1.:1low appcun.wce. This layer 
zya.s from one to two lines in thickness, and within it were groups of primitiYe 
1bundles in such an extreme condition of fatty metamorphosis that their internnl 
structure could no longer be made out, even in the slightest degree. In the deeper 
"layers this metamorphosis gradually decreased, but in no part of the muscular suh· 
stance of the heart was the interior of the primitive hundlcs entirely free from fat 
granules. Towards the surface, layers of proliferating connecti\'e tissue were ruet 
with, which extended into the thickened pericardium and the visible fiLrin0us layer, 
and which were thickly strewn with numerous masses of nuclei and cells, closely 
crowded together and in the act of subdividing. 

The best.marked cases of fatty degeneration answer to this description of 
Virchow's. 

Besides fatty degeneration, the other well·known acute and 
chronic disturbances of nutrition may affect the cardiac muscle 
in consequence of pericarditis. This is in part due immediately 
to anatomical conditions, and in part to sequelw. Thus, a peri-
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carditis may result in dilatation with consecutive hypertrophy of 
the whole heart or of an individual part, and this takes place with
out any obstrnction to the current of blood, but merely by reason 
o{ the diminished impelling power and capacity for resistance on 
the part of the cardiac muscle as the result of preceding myo
carditic changes. The so-called abscesses or purulent softening 
o{ the muscular substance are rare.' 

Some of these changes in the heart muscle are capable of 
repair; they may end with hypertrophy, but they may also 
assume a chronic course, with further extension. The latter is 
seen in adhesions of the pericardia! layers, in which event the 
muscular substance becomes highly shrunken and atrophic, 
what remains of it being in a condition of connective-tissue or 
fatty degeneration. 

From the pericardium the inflammatory process may be prop
agated to the endocardinm, as Desclaux has shown by experi
ment; acute endocarditis was developed in animals within a 
short time after an artificially induced pericarditis. As a matter 
o{ course, it is in but few cases that we can determine the depend
ence o{ an endocard itis upon a pre-existing pericarditis, since 
generally one and the same cause is capable of producing inflam
mation of both membranes. 

As a rule, the fibrnus JayPr of the parietal pericardium does 
not share in the infhunrnato1·y process, but there are cases, ptll'
ticula1·ly of chronic pericarditis, in which the fibrous pericardium 
also takes part in the inflammatiou. Gendrin has assumed a 
speci:tl form, fibro-pericarditis, but this term expresses a limita
tion of the inflammation to this layer of tissue, such as scarcely 
ernr exists. Even the mediastinal connective tissue may be in
,·olved in the process, leading to the development of indurated 
hands and tough adhesions. • In rare cases of purulent pericar
ditis we find little collections of pus in the fibrous layer of the 
pericardium. 

Not uncommonly, but by no means constantly, we find signs 
o{ inflammation upon the pleura pericardii, whereby agglutina
tions and adhesions may occu•r with the adjacent portions of the 

I A case of the sort is contributed by Tli. Salter. See T'ircl1uw1 op. cit. 
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lungs, or with the costal pleura, if the lungs have previously been 
pushed aside. 

The remaining visceral lesions, which may occur simulta
neously with intlammations of the pericardium, belong partly to 
the primary diseases, and are in part referable to the same causes 
which produced the pericarditis. Only a few consecutive phe
nomena find their explanation in pericarditis, and they are pre
cisely the symptoms and results of the stasis which is very likely 
to occur from a high degree of concomitant affection of the mus
cular substance of the heart. 

Pathology. 

General Picture ef tlie Disease. 

If, as happens in the great majority of cases, the pericarditis 
comes on secondarily in the course of an acute or chronic disease, 
the phenomena of the fundamental affection are, as a rule, not 
essentially, or at least not suddenly, modified. Moreover, on an 
analysis of cases of idiopathic pericarclitis, those phenomena 
which can be ascertained without physical examination are not 
snfficiently definite and constant to form the ground of a posi
tive diagnosis. 

The snbjective symptoms which occur in acute diffuse peri
carditis are not usually of much significance,' consisting for the 
most part of a pressure-like pain or a dull sense of oppression 
in the pnecordial region. Commonly, also, there is tenderness 
of the epigastrium, particlllarly on external pressure. Some
times patients complain of difficulty of breathing ancl of palpi
tation. In idiopathic cases, or in those occurring in the course 
of chronic disease, the general condition may sufTer but slight 
disturbance, especially iii impassive persons, so that patients of 
this sort continue to go about. Sooner or later, as a rule, a 
feeling of languor and indisposition to bodily exertion sets in 

1 It is probable that idiosyncrasy has an influence in this matter. Thus Bneumler h:i..'I 
published cases in which there was the peculiariLy of a. tolerably characteristic assem· 
blage of symptoms. Possibly such cases may be morn often met with amongst the well· 
to-do classes, in privnte practice, than in hospital patients. 
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All these phenomena may he wanting, or, on the other hand, 
the picture may be one in which the wildest disturbances fi gure, 
whilst ex treme clyspnma, orthopnma, and sleeplessness, fainting
ti ts, etc., justify the portrayal which the older physicians made 
of prri cardi t is. Under such circumstances, the phenomena 
essentially resemble those caused by a myocard iti s or muscular 
degenera tion, or a valvular affec tion wi thout compensation. 

The course of thef ever in pericarditis is not a t all character
istic; as a rule, the elevation of temperature is slight, and, if 
fever existed already before the outbreak of the peri carditi s, the 
newly developed inflammation does not always exert a percep
tible influence upon the febrile temperature. 

The only sure signs of p er icarditis, whetlier secondary or 
idiopathic, are the physical changes. Not only do these render 
the diagnosis possible, but they al so give informa tion as to the 
course of the disease, at least as regards the exudation. On 
accoun t of fibrinons deposits upon the layers of the pericardium , 
fr iction sounds are produced by the rubbing of thes upon each 
other. 'l'hese sounds may decrease or disappear upon the occur
rence of a larger amount of exudation into the peri cardium, and 
so, too, agglutinations and adhesions may cause them to cease. 
If the fluid in the pericardium becomes diminished, the fri cti on 
sound thereupon reappears or becomes increased in intensity , 
to disappear finally ::tfter a varying le11g th of time. 

In proportion as the fluid distends the pericardium, the 
cardiac dulness of the ::tnterior thoracic wall increases in inten
sity and area, and a t the same time, in the majori ty of eases, the 
area of dnlness shows a characteristic form, whereby we arn 
enabled to recognize enlarged pericardia! dulness as snch. The 
shape is tha t of a truncated triangle, with the apex turned up
wards and the base downwards. When the effusion is absorbed, 
the dnlness diminishes again, and may return to ::t perfectly 
normal extent. 

The behavior of the apex-beat furni shes very valuable infor
mation. At firs t, and for some time, it may be normal or c1·en 
increased in force, but, in propor tion as the fluid exudation 
forces the heart's apex away from the chest wall, it becomes 
weakn, and is at last wholly extinguished . 
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Very abundant exudations may visibly alter the shape of the 
tltorax, compress the lungs, and, by pressure upon the neighboring 
organs, effect a change in their position. The pressure of the 
ffuid upon the heart and the great vascular trunks may interfere 
with the circulation in variable degree. Other symptoms or 
pressure and compression occasionally occur on the part or the 
distended pericardium, although more rarely. 

The occurrence of exudation in the pericardium, the existence 
of a friction.sound, and increase of the cardiac dulness constitute 
the essential features of every case of pericarditis, which always 
repeat themselves. But, so soon as we go a step further, we come 
upon a great multiplicity in the objective symptoms also. "'e 
must seek for definite causes of this variability, and here it 
appears that tlie quantity and character of the exudation, the 
condition of tlie cardiac rnusele, and the character of the fun
darnental disease have a most important influence upon the 
remaining complex of symptoms of pericarditis. It is of signifi
cance, furthermore, whether the affection arises and follows its 
course acutely or chronically. Very commonly, too, other dis
eases coexist with the inflammation of the pericardium, and if 
these chance to involve impediments to the circulation and to 
respiration-as is the case, for example, with a pneumonia or a 
pleurisy-a much severer assemblage of symptoms will, as a 
matter of course, result from this combination than from a 
pericarditis alone. 

In conformity with the variability of the symptoms, the 
importance and gravity of the disease are also various. In order 
to a thorough elucidation of this multiplicity of the phenomena 
and of the causes thereof, some authors, such as \V. Stokes, 
have attempted to make a sort of division of pericarditis, accord
ing to the severity of the symptoms. Of course, there are no 
strict grounds or rules for such a distinction, which, however, 
tends to facilitate a general survey of the rather complicated 
conditions. 

Stokes has distinguished three grades of intensity in peri
carditis, using as distinctive marks the amount of fluid effusion 
on the one hand, and on the other hand the implication of the 
muscular structure. Iu accordance with this plan, we may ref~r 
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to a first group all those numerous cases which remain circum
scribed, as well as all those which, while indeed th~y affect the 
whole pericardium, run their course without a great effusion ef 
fluid and without involving tlte muscular substance in an acute 
manner. 

Although under this arrangement pcricarditis docs not figure as the final phc· 
nomenon of n fatal fundamental disease, and may perhaps even give rise to a 
purulent exudation; nnd although it may occur under circumstances in which a 
slight additiona l functional disturbance may prove un\Jcarablc, we may yet 
chnrncterizc as benign those cases which, as a rule, occasion no very serious illness. 

Even in tlrn presence of manifold complications a pericarclitis of this sort gives 
rise to no great increase of the disturbances and <langers, and may proceed to a 
fayorable result. Spontaneous pericnrditis may behave th us. It is very common 
to see inflammation of the pericardium behave thus in rheumntic polyorthritis, as 
well as in pleurisy and pneumonia, valvular lesions, etc. 

Baeumler 1 has recently called attention to the short duration of many cases of 
idiopathic pericarditis, especially when circumscribed, so that so transitory an illn~s 
may well remain unobserved, anU we cannot wonder if the traces of recent peri
curditis arc found at autopsies, where during lifo this disease had been entirely 
o,·erlooked. Baeumler had au opportunity of making thorough observations on 
himself. In another example of the sort the whole process lasted four clays, but 
the symptoms were very well marked; slight fever was present. The patient 
became suddenly ill, with pain in the epigastrium, which was incrensccl hy each 
inspirntion and by nny movement, particularly forwards i the aspect was that of a 
severe affection, hut for a short time only. At the first examination nothing was 
found hut tenderness of the epigastrium on pressnrc; somewhat later a circum
scribed friction-sound o.ppenred, which disappeared after twenty-four hours, with
out any change having occurred in the cardiac dulness. Besides the pain in the 
cpigastrium, there were similar po.ins in the region of the left shoulder, radintiug 
thence towards the left car and the left arm. At the end of four days, perfect 
health, both objective and subjective, was regained. 

So well-dcfiuecl an assemblage of symptoms, especially of the subjective ones, 
seems chiefly to be peculiar only on account of the acute idioputhic pericnrclitis, 
whilst secondary cases, analogous in other respects, may appear with wry trifling 
symptoms. The following case from v. Zicmssen's Clinic is an example of the sort: 

Mitrril 11terwsis, croupous pneumonia, fibrous pericarditis, e11docarditis with riorlic 
inJu,{ficieney. K. A., a butcher's wife, forty-seven years old, hncl been brought to 
the clinic in the year 1874, with rheumatic polynrthritis, was treilted with p}a<;kr
of-Paris bandages, and in the course of that affection had acquired the l'nlvular 
disease first mentioned. On February 16, 1876, she fell ill with a smart chill, fol-

1 Transact. of the Clinical Soc. V. 1872. 
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lowed the next day by pain in the left side, shortness of breath, cough, and bloody 
expectoration. On February 22, a pleuropneumonia was found, with hcpatization 
of the left lower lobe, the progress of which was shown by the fact that up to Mnrch 
15, long after the fall of temperature, fresh sputa highly tinged with blood were 
ejected. Resolution took place very slowly, a loud pleuritic friction sound was to be 
heard for a long time over the left lateral region. On March 5th a rough murmur, 
following the systole, appeared over the origin of the aorta, whilst up to that time 
only the p1·esystolic murmurs at the apex, with a faint whirring, and marked accen
tuation of the second pulmonic sound, had been prest:nt, with the sounds otherwise 
normal. The pericarditis produced no recognizaUle fluid exudation, the apcx·heat 
and area of dulness remained unchanged, although the frict ion-sound became 
diffused during the following days, occurring with two intermissions. The acces
sion of the pcricarditis was not announced by any new subjective symptomi the 
frequency and character of the pulse, from sixty to seventy-six beats, as well as the 
temperature remained unaltered. Moreover, the occurrence, on :March 7, of a new 
soft diastolic murmur, o( a humming character, along the course of the aorta, pro
duced no change. On March 14 the pericardia! friction had entirely disappeared; 
the new diastolic aortic murmur remaiued coustaut. The patient left tlle institution 
in good condition. 

Dn.yofDia. 
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•T111·odrnchm1ofFallcylateofl'Oda. 

Oblervalio11!\atfint.,every1CCOndhourduringtheday,thenthrioeandtwlceaday,intbeaxllla. 

To a second group belong chiefly those cases which are accom
panied with abundant fluid exudation, without the muscular 
substance 1indergoing mucli change. Such cases may be pri
mary or secondary, thl'y may occur with slight or with very 
severe general phenomena, and the quantity of the exudation 
may give rise to severe symptoms. 

In such coses, if no aggravating constitutional conditions be present, if the pa
tient be not advanced in years, and if the funda.mcntal di8('a.sc involve no unfavorable 
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presumption1 the terminntion is generally a favornble one, either with perfect rcsti

tutio ad iutcgrum, or with adhesions. However, the amount of the exudation may 

cuusc death. 
At most, only serous or scro-fibrinous exudations are here com:idercd. Hemorrhagic 

effusions g•merally derive their unfavorable character from previous constitutional 

troubles. Purulent exudations seldom prove fatal by their quantity, but in conse

quence of the primary and original change, or by retardation of absorption and by 

the muscular degeneration which finally results therefrom. 

The following case, from v. Zicmsscn's Clinic, may serve as an example of a 

pcricarditis with large eITusion and a favorable result. Rheumatic polym·tlo·itis; 

li'l'O·fi.brinous pericm·ditis; endocm·ditis; double e:vudativc pleuriby ; catarrliat 

irterus. A man-servant, thirty-five yearsolcl, a mocleratc drinker, previously alwnys 

healthy, fell ill with acute articular rheumatism, with an initial chill, after having 

already had subacutc inflammation o[ several joints. On admission, numerous 

joints were seen to be affected i no pain in the chest. Apex-beat faintly perccptihle 

iu the normal locality. First sound feeble and indistinct at the apex, and equally 

so over the pulmonalis, where the second sound was somewhat accentuated. 

Pulse 104-, bounding, rather tense, regular, ancl out of proportion to the weak heart

sounds. At the upper part of the left side of the chest, in front, below the second 

rill, the percussion note was less intense and higher in pitch than on the right side, 

pa..~ing abruptly into the area o[ comparative cardiac dulness. Respiration 

moderately frequent. Urine free from :ilbumen, with a specific gravity of 1031. 

On the following day, November 8, abatemento[ the articular pains, a feeling of 

pressure and dist<:ntion in the pit of the stomach, somewhat increased by external 

prct'\Sure. Skin very dry und hot. Pulse very tense, 88 in the morning, 126 in the 

evening. Apex-beat in the fourth intcrcostal space, three ctm. externally to the nip

ple-line. Absolute cardiac <lulness increased only o. little towards the right, and not 

at all upwards; the relative cardiac dulness begins above at the upper border of the 

third costnl cartilage, and extends towards the light as far as the right side of the 

sternum. l1ea1t-sounds indistinct at the apex, accompanied by a soft grating mur

mur i in the third intcrcostal space, near the left border of the sternum, a loud, 

sharp, rasping friction murmur is audible and distinctly perceptible to the touch. 

Cnroticl sounds clear. On November 9 the cpigastric pressure had entirely disap

peared; patient ha<.1 a very restless night, the joint pains being somcwlrnt incrcasccl. 

Apex-bent sti ll present, Lut fcehlci slight increase of the absolute cardiac duln<_'!IS 

towards the right. ns far ns the middle of the sternum; over the mitral, a systolic 

blowing murmur i over almoi;:t the whole heart, a loud, harsh friction-sound, in two 

intermissions with the systole and diastole, but no longer to be felt. The relntiYC 

cardiac clulness extends to the lower border of the second costal cartilage, reachea totlle 

left about/our ctm.. beyond the site of the api!z·beat, and to the right somewhat beyon<l 

the !lternal line. Pulse 104 in the morning, 144 in the evening, regular, very tense. 

November 10.-Articular pains less severe again. Murmurs unchanged, to he 

!elL slightly again on firm pressure in the third intcrcostal s1>acc. No pain in the 
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chest or cpigastrium. Plcuritic effusion on the left ~idc. Pulse, 88 in the morning, 
104 in the evening, regular, full, and tense i rcspirntions 36. No further change in 
the absolute cardiac dulness, the base uf which measures 11 ctm., the right side 8 
ctm., the diagonal, from the summit to the site of the apcx-IJeat, which is still 
feebly perceptible, 11 ctm. The re la ti ve cardiac dulncss has still further extended, 
a11d surrounds the absolute <lulncss with a belt of about two finger-breadths, 
which is materially increased when the patient sits up··ight. 

November 11.-Dou\Jlc pleuritic cffusioui additional joints affected; apex-beat 
felt feebly in the fourth iutcrcostal space, somewhat within the nipple-line. 
Absolute nncl relative cardiac dulness perceptibly smaller; second pulmonic sound 
moderately accentuated; heart-sounds more easily distinguished than hitherto; 
a loud friction-sound at the left border of the sternum. .Moderate general icterus, 
li\•cr not enlarged and not tender. Pulse, 120 in the morni11g, 144 in the evening, 
rather jerky. The area of cardiac dulne~s changes little with the upright position; 
the friction sound becomes softer. 

Noveml>er 12.-lcterus somewhat lessi no pain in the chest; joints free, with 
the exception of a little swelling of the knees. Apex-beat very feebly percrptible 
in the fourth intcrcvstul space, about 2 ctm. inside the nipple-line. The friction
sound at the left border of the sternum is very soft i a newly-developed friction
murmur is found in the region of the tricuspid. Carotid sounds clear. The cnrdinc 
dulncss now extends only to the lower border of the third left costal cartibge; 
skin moist in the morning, dry and hot in the eveningi pulse 100 morning and 
evening, slightly jerky. 

November 13.-A. restless night, with renewed articular pains. Ileart·sounds 
clearer; friction-sound still soft. Pleuritic effusion unchanged. A stitch-like pain 
on inspiration in the region of the heart. Apex-beat still wcuk; the relative 
dulncss no longer extends heyoud it, but rea~hes to the right beyond the right 
border of the sternum. The absolute cardiac duluess is nearly norm1il. 

FIG. 2. 
10 11121814 l!S 16 li 18 19 20 21 22 

Momingancteyeningt.emperature(lntbeaxllla). 

November 14.-Articular pains not much changed. Friction-sound bas almost 
entirely disappeared; a soft murmur lags after the second aortic siound. At the 
apex of the heart a systolic blowing murmur and au accentuation of the second 
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pulmonic sound. The relative cardiac dulness is scarcely increased in breadth, 
reaching to the right border of the sternum. The icterus is gone, n.s well as the 
pain in the region of the heart. Apex-beat again plainly to be felt in the fourth 
inlcrcostal space, 2 ctm. to the inside of the nipple-line. Plcuritic effusion still 
present. 

From this foue on the friction-murmur disappeared; the J>Cl'icanlitis had run its 
course. The polyarthritis, with the cndocarditis and plcmisy, lasted until Novem
ber 20, and left o. slight valvular deficiency. 

To a tliird group belong those 
cases in which disease of the cardiac 
rnuscleappearsamong the symptoms, 
or constitutes the chief feature. The 
phenomena depending thereon may 
be present in very various degrees of 
intensity. To this category belong 
also mauy cases of punilent peri
cardilis, as well as all clironic injlarn
mations of the pericardiurn, almost 
without exception. 

Paralysis of the henrt may occur in an acute . .... 
way in consequence of acute myocarditis, and ~: 
under such circumstances death may take place "" ,.... 
speedily and quite suddenly; or a degeneration .:: 
of the substance of the heart may develop grad
ually, gcnernlly by layers i tbc impelling power 
constantly diminishes, stnscs occur, general 
dropsy, and finally death. 'Ve then find the ~ 

heart more or less degenerated, ntrophicd, or, if 

the fluid effusion ha vc been absorbed in the 
meantime, the cavities dilated. 

The acute1 as well as the more chronic 
changes, may remain stationary1 ending in hy- '"":'C':) 

pcrtrnphy preceded by dilatation. ~ 
Idi.opatltic ptricarditis, with l1emorrltagic ~ :-1: 

t:trtd<ition and musculltr degeneration; death. - .g 
A m:m fifty-two years old, alway:; before healthy, ! ..... 
was living under fovomble conditions. He B o 

elated his ill-health five weeks back, when ltc ~ 

!ell ill with st.itch-like p1lins in the chest, could no longer lie on the ldt. side, nncl 
suffered much from cough, without ('Xpectoration. The pains in the side l:istcll only 

VOL. YI.-27 
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two days, nnd then the appetite and strength gradually failed. Bowels irregular; 
sleep good; occasional dyspncea; powerfully built and well nourished, apparently 
a drinker. Hadial urtcry \'Cry small; pulse uncommonly faint, and rendered more so 
on inspiration, without wholly disappearing; 104. regular. :Moderate emphysema. 
The apex of the right lung lies somewhat deeper than the left, and is less resonant 
on percussion. Expiratory sound somewhat prolonged. 

The cardiac area is enormously enlarged laterally and upwards, of a triangular 
shape; apex-beat nowhere perceptible, but intestinal resonance immediately below 
the sixth rih. On stundll1g, the cardiac area becomes strikingly culargcd, especially 
towards the right-about 3 ctm. On lying down, the base measures 10 ctm., the right 
side 16 ctm., the lcftsicle17ctm.; from the apex to the base 13 ctm. A soft, scrnping 
frictio1MOlmd is heard over the sternum; heart sounds clear, but very feeble; hepatic 
clulness somewhat diminished in breadth, and the left lobe appears small. Spleen 
13 x S ctm. Slight distention and undulation in the veins of the neck. Consiclera
blc cough, with frothy, mucous sputum. Scrotum large and lax, without cheesy 
deposits. Urine of a dusky brown, without sediment or albumen i 400 cc. i specific 
gravity 1021. No dl'Opsy. 

During the progress of the case the area of cardiac dulness became perceptibly 
smaller, but the outline was somewhat irregular, and the inspiratory movement of the 
border of the lung was very slight.. But the condition of the pulse became still 
worsr. It disappeared entirely on inspiration. Extreme cyanosis was developed, 
and dropsy, ending in death. 

At the autopsy the pericardium was found enonnously distended by an effusion 
of a faintly bloody tinge. The borders of the lungs were moderately distended and 
adherent to the pericardium. In both lungs there were scattered cirrhotic nodules. 
Pericardium thickened, with villous, tufted deposits on the inner surface of both 
the visceral nnd the parietal layers, single fibrinous hands passing from one layer to 
the other. The heart is enlarged1 cuts easily, and shows quite a layer of fat beneath 
the exudation i muscular substance pale and very fragile; valves healthy; Uver 
somewhat diminished in !'izc, of a nutmeg color. Kidneys rather small; granular 
and scarred on the surface. (Y. Ziemsscn's Clinic.) 

Jlemorrlwgic pericarditis is met with uncler various con· 
clHions, aml cloes not always give rise to a peculiar train of 
symptoms. Signs or anromia ancl its consequences occur only 
when there is an abundant effusion of bloocl into the pericarclial 
sn.c. This is preeminently the case in pericarclitis clne to scu1Ty, 
as we learn from the accounts of it as occurring in the northern 
maritime portions of Russia. Together with the symptoms of an 
acute exuclativc pcricarclitis, markecl prostration suclclenly occurs, 
n.cceleratecl respiration, with great anxiety, swelling of the 
jugular veins, imperceptible pulse, cyanosis, coldness or promi-
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ni·nt parts, and dilatation of the pupils. Consciousness remains 
unimpaired until death, which generally occurs suddenly. 

In chronic cases of scorbutic pericarclitis the cardiac affection 
i prececlell by so-called rheumatic fever symptoms. The effusion 
takes place more graduall y, and accordingly the phenomena of 
collapse appear witl1 less severity and suddenness, and the clanger 
to life is not so immediate.' 

A special interest attaches to the chronic inflammations of 
the pericardium, whether they assume the chronic character, by 
revealed extensions of inflammation following an acu te beginning, 
or whether they creep on insidiously, without local symptoms 
and often also without fever, attention not being directed to an 
examination of the heart until difficulty of breathing, chang~s in 
the pulse, etc., supervene. In such cases the effusion is commonly 
hemorrhagic, ancl the duration of the illness often extends over 
many weeks or months. The result is generally fatal by second
ary degeneration of the heart and atrophy, and indeed in favor
able cases obliteration of the pericardia! sac, dilatation of the 
ventricles, etc., always occur. 

The following case from v. Ziemsscn's Clinic affords a. very striking example: 
Chronic pait·arcliti1, dr9entJNttion of the Cltrdiac m,uscle.-A man, thi rty years old , 

:\ coofirmed 1lriuker, very corpulent, had always been healthy, except for a contused 
wound which he had received in the Franco· Prussian war, until Easter o{ 1874, when 
he first fell ill with rheumatic pains, and then with a croupous pneumonia of the 
left side, which ran its course with marked adynamic symptoms and with a great 
amount of dilatation of the right ventricle. After this he again felt perfectly well 
and strong until the encl of May, when he was taken ill, first with gastric symptoms, 
then with stitch-like pains in the chest, dyspncca, and oppression at the cp1gastrium. 
J\lodcrnte ccdema, face somewhat bloated, complexion yellowish and l>luish. Ahdo
m~n swollen with ascites. Suhjective aud objective clyspnooa, respiration forty. 
Pui'iC tremulous, scarcely perceptible in the radial, whilt.t in the carotid it was too 
imgular that its frequency could not be cll·tcrmined Right external jugular vein 
ten~c and swollen, not pulsating; the same, less marked, on the left side. Liver 
m~rkc<lly swollen, without pulsation. No apex-bent in the region of the llcnrt, 
nothing more than a diffused tremor being observable between tho nets of rcspira· 
tioo. 'I'hc cnrrlinc dnlncss reaches from the right parastcrnnl line to the line of the 
aotcl'ior boundary of the left axilla, and upwards to the jugular fossa, forming n 

1 J(ybt1'a article, Med Zeitg. Russi. 184.7. I bn.ve not beea able to get access to it in 
the origianl; so I have tnkea these statements from Friedreir/1 , Joe. cit. 
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triangle truncated superiorly. The breadth of the area, at the level of the nipple, 

measures twenty.five ctm. i the height, at the left border of the sternum, eighteen 

ctm. The area is somewhat larger still in the stnuding position. Heart sounds 

clear everywhere, but very weak and distant . The upper lobe of the left lung is 

ycry much compressed, that of the lower lobe less so. A moderate amount of free 

movnble fluid is found in the right side of the thorax. His sleep is restless an<l 

interrupted i occasional ortbopnrea. The appetite is poor; bowels irregular, some

times diarrbrea. Temperature elevated, but not constaut. 

Daily quantities of urine during the tlnt part or the di.eease, May 20th to September 4th. 

His condition ic..provcd constantly, although with many fluctuations. The 

pcricardial effusion was partiaUy absorbed, a friction sound occurred, and the 

<lulnJSS diminished in extent; the state of the pulse improved, and the <lropsy 

disappeared entirely, so that the patient left the institution after the lapse o( four 

months. '.l'he variations in the amount of water excreted by the kidneys arc of 

Dnilyqua11titieso!urineduringtheeecondpa.rtofthedl!ease, Dccembcr14toAprilHI. 

ihtercst, since the means which served to strengthen the blood-pressure cnused a 

decided increase in the quantity of urine. 

The patient left the institution at the beginning of October, and rnturned 

December 14, m a very sad condition. Without any essential change in the state of 

the heart, the area of cardiac clulncss had constantly enlarged, and the outlines had 

l.Jccomc somewhat irregular. The phenomena of obstructed circulation and the 

cardiac weakness constantly increased, the dropsy was very consiclerahle, and the 

patient died April 19. 

Auto7isy. -Cyanotic colorations ; very great dropsy i a great deal of serous fluid 

m the pleural cavities and in the abdomen. The anterior borders of the lungs were 

still adherent tu many places. The whole pericardium was thickened and indu-
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rated; its cavity contn inecl a moderate amount of hemorrhagic effusion, and its 
serous surfaces were covered with fine tufts. The apex: of the heart, together with 
both nuticlcs, was drawn backwards by a \Janel as thick ns the finger. The visceral 
layer of the pericardium was also thickened, the muscle thinned, the ca\'itics nar
rowed, and all the valves normal. The fibrilhc of the card iac muscle were found 
to have undergone thoroug h fatty degeneration; the bundles were strewn with large 
oil g-lobulcs. There was al!<o a slight degree of connective-tissue new formation 
and hyaline degeneration. For the rest, there were only the signs of long-standing 

stnsis. 

W e must still mention briefly the p ericarditis of children. 
According to the statements of Rilliet and Barthez, this di sease 
is extraordinarily rare in children under six years of age, but it 
has been known to occur in the earliest periods of life, and even 
during the Ice tal state. In childhood, too, most cases are of a 
S<'Conclary natu rn. Kerchensteiner has published a case of 
idiopathic pericarditis in a gi rl eleven mon ths old. 

Circumscribed pericarditis in children remains latent, as a 
rnle. Even the diffuse ,·ariety shows no characteristic phe
nomena, since the pain is absent or not to be discovered; and 
the objective signs are commonly very ill marked-the effusion 
being often very canty, not more than a few tea.spoonfuls. 
In other instances, however, the amount of effusion is very con· 
siderabl e. Large effu sions appear to affect the functional 
activity of the hpa rt more i·apidly in child1·en than in adults, 
and to occasion the earliPr occurrence of signs of di sturbance of 
the circulation, even although, as in idiopathic cases, there are 
no complications present. Chronic pericardi tis also occurs in 
children. 

In early infancy diffuse pericarditis is certainly a very dan
gerous disease, generally leading to speedy death. In later 
childhood its course and resul t are subject to the same influences 
as in adults. 

Physical Signs. 

Inspection. -ln rather moderate effusions into the pericardial 
sac, the thorax may, as a result, suffer a visible alteration of 
form, provided the chest wall be sufficiently yielding, as is par· 
ticularly the case in young persons and in the female sex. On 
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the other hand, an unyielding state of the thorax, shrinking of 
the Jung, and extensive pleuritic adhesions tend to prevent a 
perceptible change of configuration. 

" 'ith these provisos, the region of the heart becomes some
what more bulging and prominent, in consequence of an abun
dant pericardia! effusion, and the left nipple may be situated 
somewhat higher than the right one. \Ve often see, too, an 
increased distention of the corresponding intercostal spaces and 
a diminished respiratory mornment of the same. ·we should 
not forget, however, that, even in considerable enlargements of 
the heart itself, an increased prominence of the cardiac region 
may also take place. 

According to Duchck, in pericardial effusions we have a uniform dilatation of 
the left half of the thorax, the same as in pleuritic effusions; while, in consequence 
of the increased prcesure in the left side of the chest, the ribs remain iu the inspira
tory position. Duchck is in accord with Corvisart, Philipp, and Gendrin, whilst 
nearly all the more recent authors speak only of an increased prominence of the 
region of the heart. Inasmuch as the pressure in the left side of the chest is actu
ally increased by a large pcricardial effusion, we must agree with Duchck to 
this extent, that the left side of the thorax may undergo a certain degree of enlarge· 
ment from this cause. But the enlargement is not uniform, as in pleuritic effusion, 
Lnt the particular region of the heart is the most bulged out, because the pressure of 
the pericardium filled with fluid cannot be exerted equally in all directions, but 
manifestly must be dircctc<l ch iefly from behind forwards. The costal ca rtilages arc 
thus arched forwards, and at the same time the ribs raised in toto. By this feature 

the dilatntion o( the thorax from plcuritic effusion is d istinguished from that 

of pcricarclial effusion. 
In the opinion of some observers, such as Gendrin, the enlargement rcicrred to 

is partly due to inflammatory paralysis of the intercostal muscles. Although this 
theory is somewhat fanciful, I have yet seen in many patients with pcricarditis 
excessive tenderness of the intcrcostal spaces without concomitant pleurisy, and we 
must thence infer that in tbcsc cases the intcrcostal muscles participate in the inflam
mation. 

In excessive pericardia! effusions the epigastrinm is also 
sometimes seen to be highly swollen, as was first observed by 
Anenbrngger. This phenomenon is partly due to a forcing down
wards of the diaphragm and displacement of the liver, and partly 
to swelling of this organ on account of stasis. 

It has been stated, too, that the skin of the prrocordial region 
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occasionally shows an rndematous condition in pericardia! effu 
sions. In rega rd to this, Bamberger remarks that he has seen 
such an crdema only in connection with accompanying general 
dropsy ; and such, indeed, will alwa.ys be the case. 

An undulating motion, visible in several intercostal spaces, has been described 
by many authors, nod fi rst by Scnac, and rrferrcd to the flu id Lciug set in undula
tory motion by the movements of the heart. This view arises from confound ing 
such motion wi th visible contractions of the heart itself. On the contrary, a vil) ibl c 
unclul:ition o ( this sort upon the thorax tends to show the non-ex istence of a large 
peri cnrclial effusion (Cejka). 

Under some circumstances palpation gives evidence of im
portant changes. This is especially true of a ca reful examina
tion of the apex-beat. If the fibrinous element prepondera te in 
the exudation, any alterations of the apex-beat which may be 
present possess nothing characteristic, and serve onl y to confirm 
such abnormali ties as are partly recognized by the pulse, such 
as irregulari ty , acceleration, and streng thening of the heart's 
ac tion; in the la tter case the apex-beat may al so be strengthened 
and somewhat diffused. 

The pericardium is distended by the fluid effusion, and the 
heart thus becomes endowed with greater mobility than it 
possesses under normal conditions. Accordingly, we are some
times enabled to make out a greater capacity for change of 
position on the part of the apex -beat in conformity with changes 
in the patient' s position than was the case before. 

It was formerly considered a sig n of pericardia! effusion if 1 on changing the 
patient's position, an alteration took place in the site of the apex-bent, apart from 
the degree of mobility o f the apex. But a variation in the locali ty o f the apex-bent 
is common likewise in health i and, according to numerous observations by Gerhardt, 
in ,·cry many healthy persons, upon lying on the left side, the apex-beat moves 
about 2 ctm. further towards the left. 

As we have already mentioned, the cavity of the peri cardium is not entirely 
fi lled by the heart, so that a certain mobility of the latter is allowed on change of 
posture. In regard to the degree of this mobili ty, pretty w ide individual di ffer· 
cnccs prc\•ail. 

.A.part from a readier mobil ity of the apex-beat on change of 
the pat ient's posture-as a sign of increased mobili ty of the 
heart-its position is rather frequently changed in such a manner 
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that it is pushed · somewhat further outwards (to the left), and 
occasionally also a little lower down. Inasmuch as tho 
effusion into the pericardium first collects about the base, the 
latter is turned downwards, the heart lies rathPr more horizontal , 
and therefore the apex must turn outwards. It is only when 
ti ll' diaphragm is pressed down by the effusion tha t the hea!'t's 
apex descends. 

In proportion as the fluid fills the whole peri cardia! sac and 
surrounds the heart on all sides, the apex-beat grows weakel', 
and may finally wholly disappeal', because the fluid presses the 
apex away from the chest-wall, and thus prevents the beating of 
the apex against it. Occasionally, indeed, according to Ilain· 
memik, a slight sinking in occurs with the systole in place of 
the previous bulging. The weaker the apex-beat was at the 
commencement, the earliel', of course, will i t disappear, since the 
enel'gy of the heart's action diminishes wi th the pl'ogress of the 
exudation. Yice versa, a much thicker layer of exuda ti on will 
be required to produce a di sappearance of the apex-beat in ca,;e 
the heart' s action is very powerful , and especially if hypertrophy 
be already present. If, in consequence of olcl (cil'rumscribed) 
adhesions, or al so as the mere result of agglu tina lions between 
the cardiac ancl the parietal layers, the crowding clown o( Lhe 
heart' s apex away from the ante!'ior thoracic wall has been ren
cl erecl impossible by the imprisoned fluid , the apex-beat may 
continue to be perceptible. 

Uncl er any circumstances, the di sappearance of the apex-beat 
is an important symptom, all the more valuable if a di spropor
tionately full and tense pulse show that i t cannot be owing to 
weake1wd power of the heart. 

" re not nnfrequently observe that the apex-beat, whieh the 
effusion had caused to disappear in the clorsal clecubitus, 
becomes apparent again on bending the body fonrnrds in the 
sitting or standing posture, because the heart fall s further 
forwards ancl forces the fluid back . 

The friction of rough pericanlial surfacrs is bu t compara
tively selclom to be felt, as it requires a striking intensity of the 
fri ction sound ; in such cases we feel, with the fl a t hand or 
with the fingers singly, a more or less cliirusecl, multiple 
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and strong scratching, shoving, or creaking. It is not generally 
difficult for a skilled observer to distinguish a rubbing rrom a 
purring. In many cases it is possible to intensify the percepti
ble rubbing sensation by pressure on separate intercostal spaces, 
or to first render it perceptible in this way. 

A feeling of fluctuation in those intercostal spaces against which the pcricar· 
dium, filled with fluid, li es, is indeed mentioned by some, but is denied by author· 
itativc observers, such as Bamberger. .A priori, it is, in truth, very unlikely that 
under the conditions existing a fluctuation should be perceptible. 

~lo1·eovcr, Fl'icdreich justly rejects Zehetmayer1s statement, that with his out· 
spread hand he had obtained a sensation as if the heart were beating in several 
places at once, so that it was impossible to distinguish at what point the true apex· 
beat took place, and where he felt a movement communicated to the fluid. 

P ercussion. -The cardiac dnlness can undergo no change 
until a certain amount of fluid has been effused into the cavity 
of the pericarclium. The pericardium becomes uistended by the 
exudation, and as a consequence the cardiac dulness is extended 
and increased, and its figure, as mapped out on the anterior 
thoracic wall, shows, in the majority of cases, a characteristic 
form. How great a quantity of fluid is necessary, to be recog
nizable by percussion, can be only approximatively stated; as a 
g<'neral thing, we must not expect notable changes of the cardiac 
duluess iI the quantity be less than 100 cubic centimetres. But 
many circumstances may conspire to render this approximative 
measurement wortliless . 

. \ s a rnle, peri carclial effusion enlarges the area of relative as 
well as tl1at of absolute cardiac clulness. Observers are still at 
rnriance as to whether it is more correct to lay the greater stress 
in diagnosis upon the extent of perfect lack of resonance or 
upon that of diminished resonance-i. e., upon absolute or rela
tire cardiac dulness. Bearing in mind the various statements in 
literature seeming to show the absence of any change in the car
diac dulness in a considerable number of cases, which statements 
refer altogetlier to the absolute cardiac dulness, and taking cou n
sel of our own experience, we shall reach the conclusion, that a 
knowledge of the relative cardiac dulness is of the greater value 
in the diagnosi~ oC 1wriearclial effusions, since indeed the absolute 
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cardiac dulness not uncommonly, in cases of well-marked effu 
sion, shows little or no alteration. 

'l'he increased intensity of the relative dulness is very note
worthy, and by its aid we are the more easily enabled to mark 
out with perfect clearness and thoroughness the limits of the 
duluess. 

'l'he enlargement of the area of relative dulness is due to the 
fact that the distended pericardium compresses the lungs forward 
to a greater or less degree. 'l'he absolute cardiac dulness enlarges 
almost in exact proportion as the borders of the lungs are 
pressed backwards entirely away from the anterior chest wall by 
the distended pericardimn, which does not always take place, and 
never uniformly. It occurs especially when the pleura pericardii 
(lamina mecliastinalis) is agglutinated to the pleura costalis; 
therefore all statements which assert the importance of such 
agglutination in the diagnosis of pericarditis are of value only 
in so far as they refer to enlargement of the area of absolute 
cardiac clulness. 

Besides the quantity of exudation in the pericardium, the 
intensity and extent of the dulness really depend upon some 
other factors. F oremost among these is the degree of elasticity 
of the lungs, since the stiffer and more inelastic is their tissue, 
the greater resistance do they offer to compression. Such lungs, 
particularly if emphysematous, are not so easily forced away 
from the chest wall and compressed, and, moreover, they are 
more voluminous, and less of the pericardium comes in contact 
with the anterior wall of the chest. If the borders of the lungs 
be firmly adherent they cannot retreat, but can only be com
pressed. P artial adhesions of this sort may cause the dulness 
to assume an irregular outline ; this happens to a still greater 
extent in consequence of old partial adhesions of the pericardia] 
layers to each other, since in that case the distention of the 
pericardium takes place in whatever dfrection is rendered pos
sible by the particular sort of adhesion. 

It is the different degrees o f elasticity of the lung tissue which, above all else, 
determines the individual varieties of the state of the absolute and relative cardiac 
dulness in exudations of like amount. Hummcrnik soug ht to explain these differ
ences by assuming a superficial (normal) and a deep position of the pericardium. 
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It is true that iu certain persons we find the heart more or less movable, more or less 
covered with lung. but the folding of the pericardium upon the anterior chest wall 
and its tixntion there by pulmonary tension, assun.1cd by Tiammcrnik, do not exist. 
According to him, on lying down, and as the result of exudations, the pericardium is 
rnised from its firm position and at the same time displaced. The bulk and the 
degree of elasticity of the lungs arc sufficient to produce the differences which have 
been mentioned in the dulncss in pcricardial effusions. 

The increased intensity and area of the cardiac dulness are 
all the more significant when suddenly developed under the eye 
of the observer. If the change occurs slowly, it will certainly be 
very difficult on some occasions to distinguish small effusions, 
without a friction-sound, from actual or apparent enlargement of 
the heart. It is only in rare cases that large effusions present 
difficulties, on account of the extent as well as the form of the 
dttlness. 

The enlarged and more intense cardiac dulncss o f pericardial effusions may be 
confounded with enlargement of the heart's volume, as well as with denudation of 
the organ or retraction, fixation, and diminished size of the lungs, allowing a larger 
portion of the anteri or surface of the heart to come into contact with the chest 
wall. Error may arise, too, from thickening of the anterior border of one or both 
lungs, from sacculatcd plcuritic effusion, from tumors and neoplasms. By calling 
all the facts to our aid, n sure diagnosis is possible, as a rule. 

The enlargement of the area of relative cardiac dulness takes 
place in the direction of the heart' s length as well as in that of 
its breadth, and it not uncommonly happens that, together with 
the other signs of pericarditis, a suddenly developed increase in 
the breadth of the cardiac dulness, to the extent of one or two 
finaer-breadths, may suffice to show the probability of a trifling 
eifusion. As a rule, however, the increase in the direction of 
the long axis preponderates. 

In larger effusions it may happen that the apex-beat is still 
to be felt, and that the left boundary-line of the area of relative 
dulness extends towards the left a considerable distance beyond 
the site of the apex-beat, because the pericardium is lifted away 
from the heart by the fluid (Traube, Gerhardt). This is the only 
condition under which the cardiac dulness can extend beyond the 
situation of the apex-beat towards the left, and thereforn the 
presence of this symptom is a sure sign of pericardia! effusion. 
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The outline of the enlarged pericardia! dnlness upon the an
terior thoracic wall constitutes iu the majority of cases a triangle, 
the apex of which is directed upwards and its base downwards. 

Von Stoffel a (Oppolzer's Lectures) believes that at the beginning of the effusion the 
dulncss forms a similar triangle with the base directed upwards, and that this is 
reversed only with the increase of the fluid. This view does not accord with obser
vation, aocl rests upon the erroneous conception, that at first the effusion accumu
lates at the base of the heart, and distends the pericardium in its breadth; whereas 
this takes place rather lengthwise, the base of the heart sinking down lower at the 
same time. 

The triangular shape of the cardiac dnlness is owing to the 
flnid collecting at first around the base of the heart, and thus 
distending the pericardium in an upward direction, while the 
base of the heart sinks as far downwards as its attachments will 
allow. Now, with a fnrther increase of the effusion, the position 
of the flnid is governed by the weight and the distensibility of 
the pericardium, the base of which is independently directed 
downwards, and th us the form is determined, and not, as Duchek 
believes, by the separation and recession of the borders of the 
lungs, since in that case any increase of the heart's volume 
would necessarily cause a triangular dnlness. 

As a rule, this triangular area of dulness in pericardia! effu
sions is considerably enlarged, particularly in its whole upper 
segment, immediately the patient is brought from the dorsal 
decubitus to the upright position of the trunk, and to a still 
greater degree if the body be bent forwards (Gerhardt), since in 
these postures more of the fluid sinks forwards and impinges 
upon thP chest wall. \Ve find this indeed in enlargement of the 
heart also,' because a heavy heart sinks forwards, but not in the 
same degree, and with the same regularity, as in pericardia! effu
sions. 

As regards the size of the triangle, it is of course propor
tionate to the amount of fluid effusion in the pericardium, bnt 
not in so strict a manner that we can estimate the quantity of 

1 I have had au opportunity of observing this state of things in a great number of 
cases at v. Ziems&e1i1s Clinic, and the same statement may be found in Niemeyer and 
Seitz. 
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the fluid from the size of the area. The reasons for thls include 
nothing more than has been sail! in regard to Lim vary ing degrnes 
of elasticity of the lnngs. 

In effusions of moderate amount, the apex of the triangle 
usually reaches to the third or second costal cartilage of the left 
side; but in very large effusions the sternum may be dull on per
cussion throughout its whole extent. 

The left border of the triangle, in effusions of slight amount, 
usually runs above the left nipple, or somewha t towards the left 
from it downwards and outwards. In copious effusions the left 
border of the triangle may even cut the anterior axillary line, so 
that the dulness may extend into the axilla itself. 

The right leg of the triangle is, as a rule, more nearly vertical 
and less divergent than the left, following the course or the border 
of the right lung, and reaches to the right border of the sternum, 
or only a little further to the right. In very large effusions, how
ever, it may even overstep the right mammillary line, so that a 
large portion of the anterior half of the thorax is taken up by the 
outline or the heart. 

The lower limit of the dulness, corresponding to the base of 
the triangle, is commonly found at the level of the sixth and 
seventh ribs. 'Ve can only partially determine the lower limit 
directly by percussion, on account of the contiguous left lobe of 
the liver; we therefore project the line, from tha t portion which 
we have ascertained, towards the right side or the thorax to the 
poin t where the hepatic and cardiac areas or d ulness come 
together at an obtuse angle. 

More rarely still is the diaphragm pushed down on the left 
side by pericardia! effusions-as a rule, only in those of unusual 
amount or very long standing, so that the dulness reaches down 
to the eighth rib, and an evident displacemen t of the lef t lobe of 
the liver coexists. 

As a result of this mobility of the effusion, in obedience to 
gravitation, we also observe a manifest capacity in the dulness to 
change its position laterally, so that, for instance, in lying on the 
right side the dulness extends farther to the right. At Lind
wunn's Clinic I saw a young girl with polyarthri tis and peri
carditis, in whom, when ly ing on the right side, the flnicl sank so 
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far over to the right that the outline of dulness reached nearly 
4 ctm. further to the right than when she was lying on her back. 
This phenomenon, too, is seen in great enlargement of the heart, 
but not genemlly to a l'ery striking extent. 

On percussing the left subclavicular region, in large pericarclial 
effusions, we find that the pulmonary resonance differs consider
abl y, as a rule, from that of the right side ; it is higher in pitch 
and dull er or more or less decidedly tympani tic, in consequence of 
the compression sustained by those 1iortions of lung which rest 
upon the pericarclium. Graves observed also in one case a hernia. 
like projection of the apex of the left lung above the· clavicle. 
Behind, also, it is not rare to find the lower portions of the lungs 
defi cient in air, on account of compression, and they may even be 
perfectly destitute of air, although very rarely, it is trne. 

Usually there is no difficulty in distinguishing a compression 
of this kind from a coexisting pleuritic effu sion, the presence of 
the latter being shown by the greater intensity of the dulness, by 
the linear course of the dulness descending from behind forwards, 
ancl by the diminished vocal fremi tus, which is generally increased 
in cases of compression of the lung. 

In accordance with the importance formerly ascribed to the 
adhesion of the pleura peri cardii to the anterior wall of the chest, 
the immobility of the borders of the lung during respiration came 
to be regarded as an important diag nostic sig n of pericarclitis. 
This sign is, however, not unfrequently absent in pericarditis ; in 
fact it is found, as a rule, only in chronic intlammations with 
extensive adhesions of the borders or the lung, resulting from 
adhesive pleuritisand other causes. For the diagnosis, therefore, 
of pericarditis the symptom has no special value. The adhesion 
or the pericardia! pleura to the anterior chest wall, even when the 
lesion is admittedly extensive, is obviously incapable of rendering 
the borders or the lung entirely immovable. Of course the adhe
sions act as a restraint upon the excursions of the pulmonary 
borders, but the resistance is overcome in part by the act of 
1·espiration, which forces these portions of the lung against the 
adherent pleura. Th is supposed fixation of the borders of the 
lung from peri carditis is regarded by Traube as of less significance 
than the presence of a vesicular murmur su1To1mding the line of 
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dulness, inclica.ting tha.t the lung is ca.pa.ble of expa.nsion, not
withstanding some compression :ind retraction. 

In proportion as the fluid exuda.tion becomes absorued, the 
areas of absolute anc1 relative cardiac dulness iu the majori ty of 
cases return to their normal limits, often very rapidly. H the 
adhesions referred to were as common and as importan t as has 
been supposed, the absolute cardiac dulness would necessa rily 
remain enla1·ged in a considerable proportion of cases. 

The most constant and most trnstworthy physical sign of peri
carditis is the pericarclialfriction souncl. This is produced by 
the roughening of the smooth surface of the serosa by the deposits 
or fibrin. usually upon both surfaces, but friction may occur even 
when only one is roughened. Roughness and a resulting friction 
sound may be occasioned also by concretions, neoplasms, etc., as 
well as by intlammatory deposits. 

Collin ancl Walsh have expressed the opinion that a friction murmur might be 
excited by dryness of the serous surfaces. This view has been confirmed by the 
observation of Plcischl, that the marked viscosity of thcscrous mcmbrnncsin cholera 
cnn give rise to pericardial friction. :Moreover, Mcttcnhcimcr has heard friction in 
a case of cxtrnmsat ion into the muscular substance of the heart without pcricarditis. 
These observations have, to be sure, been doubted by many writers, but without good 
reason. On the other hand, Gendrin is doubtless mistaken in his opinion that 
ftiction may occm simply as a result of violent action of the heart. 

The friction sound usually occurs very early in the di sease, 
continues for several days or weeks, then becomes gradually 
feeb ler, ancl at last di sappears ; or it may cease very suddenly 
from the occurrence o[ copious effusion or adhesions. The latter 
may after a while give way, and then the sound reappears. 

In many cases the occurl'ence of friction is the first indication 
o[ the onset of the disease-in fact, it is generally the only symp
tom; but it may also be preceded for some time by inflammatory 
symptoms, such as pain in the cardiac region, fever, etc.' 'Vhen 
considerable pericardia! effu sion occurs, the fri ction sound often 
becomes weaker or disappea!'s entirely ; still thi s is by no means 
always the case, the friction being sometimes hearcl and felt 
where as much as a qua1-t of tluid is present (Cejka). " 'hen the 

1 See the cases of Mayne1 Traube, and others. 
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separated serous surfaces again come in contact with each other, 
in consequence of absorption of the fluid, the sounds frequently 
become clear again. It is rare for the friction sound to be 
absent during the entire course of the disease. This may hap· 
pen, however, where there is a large dfnsion poor in fibrin, or 
where the action of the heart is very feeble, but the cases are 
exceptional where general adhesions take place so early that the 
murmur cannot at some time be detected. 

Frequently the friction sounds are heard first and loudest 
over the base of the heart, near the origin of the large vessels, 
and here also the sign may disappear last, because in many 
cases the deposit of fibrin commences at this point, and here 
the serous surfaces remain longest in contact when effusion 
takes place. Still the rnle is not invariable ; friction may be 
heard first and most distinctly over any part of the heart, while 
over the base it is absent altogether. 

The friction murmurs differ very much in quality and inten
sity. Sometimes they sound like a slight grazing of rough or 
viscous surfaces, sometimes like a faint grating, at other times 
like a loud scraping or creaking, such as is produced by bending 
new leather or by walking on half-softened snow. 

Attention '"as first called to the new·leathor murmur (bruit de cuir neuf), ns a 
sign of pcricarditis, Uy Collin. Bouillaud distinguished three varieties of pericar
dia} friction sounds: the grazing sound, the new- leather sound, and the grating 
sound, and he thought that the conditions for the origin of each of these varieties 
could be accurately determined. Observation, however, teaches that the quality of 
the friction murmur depends upon other causes than the character of the cleposita 
ancl false membranes-e. g. 1 on the quantity and position of tlrn serous cxuclation and 
the force of the cardiac movements. 

These are certainly the most common varieties of fri ction 
sounds in the pericardium, and their pericardia! origin is best 
determined by these characteristics. But modifications of the 
most various kinds may occur, which it is impossible to describe 
clearly or to render intelligible by comparison with familiar 
sounds. Thus very peculiar combined sounds may be prnduced 
by the union of pericardia! with endocardial murmurs. In 
many cases, to be sure, the character of the peri cardia! friction 
sound is so striking that its true nat01·e can at once be deter-
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minecl with a considernhle degree of certainty. In other cases, 
ho11·e,·er. the distinction from endocardial mnrmurs by this 
method alone is very difficult or impossible. This is espec ially 
the case with the rough systolic pulmonary murmurs. In such 
cases the ili stinction must be made by other means. 

The }Wricardial friction sounds, being produced by the mO\·e· 
men ts of the pericardia! snrfaces over each other, must evidently 
b1' heard through the whole period of the heart's action, and are 
not, likP the endocardial murmurs, connected exactly with the 
111onwnt of tho clos111·e of the valves, that is, with the systole and 
diastole. The friction sounds not only accompany the heart 
sounds, but am prolonged beyond them, are interpoS<'cl, as it 
were, be tween them (Skoda), ancl may occupy the whole dura
tion o[ the cardiac movement. In the latter case, the mr oft,.n 
recch·es at Hrst quite a confused impression, but in termission-; 
can be detected, which remind one of the rhythm of tlw foot fall 
o[ a galloping horse. Each side of the heart can product' a 
srstolic and diastolic murmur o{ different dumtion$, so that 
e~ch beat of the heart may be accom panied by four mu1·murs. 
Most frequently three are heard, one presystolir, belonging to 
the systole of the auri cles, and two longer sounds, corresponding 
to the systole ancl diastole of the ventricles.' 

Gerhardt has noticed n rare pcricarcl ial fri ction sound, which he describes as 
divided into srvcral pctrt8. It was heard by him in a case of complicntcd valvuliu 
di~casc, where the pulse had sunk to forty. :Multipartitc undulations WC'rc nl<:.o 
observed in the jugular ve inq, and, synchronous with the undulation~, a multipartitc 
friction sound was heard to the out::;idc of the aorta. ThC undulations and the 

fri ction murmur were supposed to be produced by the right auricle undergoing 
multipartite contractions 7 before a ventricular systole occurred. 

" 'hen the friction murmur occurs only at the time of the 
S)'Stole or or the diastole, i t is generally prolonged beyond the 
cardiac sounds; j{ it be exactly synchronous with these sounds 
it is usnall y very difficult to determine absolutely its pericardial 
!'hnmctrr. 

The pericarclial fri ction sounds, moreover, frequently present 

1 Trnube, Gcs. Abhnndlungen. 2. Bdc. 
9 Lebrb. dcr Au scultation und Percussion. 

VOL. Y!. -38 
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the peculiarity of being altered by the rnspiratory movements, 
there being almost always an increase of the sound during inspi· 
ration. A similar result occurs also in endocardial murmurs, but 
very mrely; these usually remain unchanged or decrease in 
intensity. The inspiratory increase of the pericardia! sounds is 
probable cine to the greater friction between the opposed sur
faces of the pericardium, occasioned by the contraction of the 
diaphragm. 

Another important feature of these souncls is the effect pro
duced by changing the position of the patient, this procedure, 
where the lesion is circumscribed, causing their appearance or 
disappearance. 'Vhen, in consequence of effusion, the sound has 
been lost, it will frequently become audible again if the patient 
be made to sit upright or to bend his body forwards. Some
times also, if the chest be elastic, forcible pressure with the 
stethoscope will develop or increase the sound,' but if the 
pressure be too forcible, the movements of the heart, and at the 
same time the friction, are enfeebled (Friedreich). 

According to Gerhardt, the abstraction of blood sometimes 
increases the intensity of the friction sounds, sometimes dimin
bbes it (through absorption of the exudation, or weakening the 
cardiac movements 1). 

Under some circumstances the souncls seem very superficial, 
as if heard directly underneath the ear; but this is the case only 
when they originate in the superficial cardiac region, (where tlrn 
heart is not covered by lung tissue), and then the impression n -
suits rather from the strength than from the pl'oximity of the 
souncl. On the other hand, friction murmurs, pal'ticularly the 
more feeble ones, are often confined to a very limited space, 
while the endocardial murmurs, except perhaps the presystolic 
mitrnl nnmnur, are generally audible over a larger surface. 

Sometimes, though l'arely, a strong friction murmur can be 
felt. Occasionally it is so loud that the endocardial sounds can 
no longer be recognized, and are completely concealed. In such 
<·ns0s it is important to auscultate the carotid, where the trans
mittNl ao1'1ic and pulmonary sotmds can usually be heai·d. 

1 This fact was d .ubtcU by Skoda, but without good reason. 
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Not only is peri cardi tis frequently combined with endocar
ditis and rnl nil a r a ffections; but aside from this connection, i t 
may itself g ive ri se to endocardial mnrmurs.' Thus adventitions 
systolic murmurs are sometimes observed at the mitral orifi ce, 
and still more freq nently at the origins oi the vessels, particulal'ly 
the p11lmona1y a ttery. Generally these vascular murnrnrs are 
<lue to the usual cause, but i t is probable tha t in some cases tlwy 
are produced by the pressure of the effusion upon the walls or 
the vessels. 

Ccjkl\ has noticed a d isappearance of the first aortic sound, and explains it hy an 
intlummatory relaxation o f the portion of the arterial wall covered by the pcrictlr· 
<lium. 

A division of the second vascular sound, as frequently observed hy Skocln, has 
no cliagno~tic !';ignificnnce. 

The equal izat ion o f the intervals between the cardiac sounds-the so-callc<l 
pendulum rhythm, as Roger cnlls it- is at least of infrequent occurrence. 

" ' hen a copious effusion into the pericardium has taken place, 
the cardiac sounds ancl endocardial murmurs may become feeble 
or entirely d isappear. Sometimes thi s is the case only when the 
patient is lying clown, the sounds returning in the upright posi
tion, or on bend ing so as to throw the heart forwards. Usually 
the sounds are merely weakenccl; a complete clisajJpearance is 
re1y rare. Umler such circumstances the force of the pulse is 
o[tpn founcl to be disproportioned to the feeble sonnds of the 
heat·t. 

lf the sepnration of the opposing peri cardial surfaces (anteri 
orly) be slight, or wholly prevented by the occurrence of agglu
tinati ons or acl hesions, the cardiac sounds will still conti nue to 
be audible over thi s region. 

The perica rdia! fri cti on sonncl may be confounded not onl y 
with encloc-ardial murmurs, but al so wi th the pleural friction 
souncl produced on the ex ternal surface of thP pericardium by 
roughness of the peri cardi a! pleura or of the opposing plenrit ic 
$tu-face. This sound is called the extra-pericardial, pne1w10-
p1 ricnrdial, or p leztro-p ericardial f1·i ction so1tnd. 

1 As has been observed by Latham and Hughes. 
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A. Ferber has recently, in his work on Plcuritis, 1 cnrefully investigated U1is form 
of friction sound. According to his observations, it is heard most frcqucnlly in 
the neighborhood of the apex of the hea rt, that is, near the tongue-shaped lobe of 
the lung and the almost triangular complcmcutnry fold of the plcurn lying in front 
of the heart; more rarely it is beard along the sternum, as high as the third or 
second rib, where the median borders of both lungs arc situated. Usually in such 
cases two sounds can be distinguished, one connected with the respiration and the 
other with the movements of the heart. The friction sound proclucccl by thc 
cardiac movements is modified in several different ways by the respiration, be
coming more dist inct on superficial breathing:, while the portion of the sound con
nected with the inspiration is frequently increased by moderately strong respira· 
tiou. ·when the breath is held, the sound disappears immediately or after a fc"· 
beats of the heart; but it may also continue during the entire respiratory pause, or. 
after a partial disappearance, return. A. Ferber thinks the sound may be produced 
in two ways, according to the situation of the roughness, either Ly the friction of 
the roughened pleura against the pericardium or by tbe friction of the roughened 
pericardia.l pleura against the opposing pleural surface. The influence of the 
suspension of breathing depends upon the action of agglutinations, which prevent 
the systolic impulse of the heart from producing any ruLbing until a strong rcspira· 
tion breaks up the adhesion. 2 

The extra-pericardia! nature of the friction sound is indicated 
with certainty when a suspension of breathing has the effect oi 
diminishing the intensity or of immediately arresting the sound. 
If it continues unaltered through the 1·espiratory pause, a dis
tinction is impossible. 

Some other respiratory sounds arc liable to be confounded with endocardial,~ 
but not with pcricardial murmurs. I recollect, however, one case in which there 
was a clry, crackling systolic r:He near the apex of the heart, sounding very much 
like a. pericardia! friction sound. 

The .freq11e11r11 and qualit11 of the pulse during the course of 
pericarditis are modified by so many causes, particularly by tha 
occurrence of complications, that Uie pulse cannot be said to 
present any distinctive character. In fact, rules are impossible. 
There are probable indications, ltoweYer, which it may be well to 

1 Die pbysicaliscben Symptome der Plcuritis exsudat. Marburg. 1875. 
~For pa:rticulars in reg-nrd to this form of friction sound, see article on Pleuritis; 

al so A. Ferber, l. c. 
3 Sec Kuessncr, Bcitr. zu.r Kentuiss d. n.ccid. Ilerzgerii.usche. Deutsch. Archfr f. 

kliu. Med. A\iI. 1. 19. 
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ronsider, because in many respects, especially as regards the 
condition of the heart, the examina tion of the pulse affords 
informa tion or the greatest importance. 

I t is not uncommon for pericarcliti s to run its course without 
any con$ic1crable acceleration of the pulse. Thus, we often see 
pericarcli tis occurring in connection with a,rticular rheumatism, 
without any further increase of the pulse ; but where the pati ent 
has been much rech1ced beforehand, the complication, as a rnl e, 
exP1ts an accelerating infl uence. 

During the Jirst few days of the disease the pulse is often 
temporar ily accelerated, so as to run up to one hunch ed or one 
hnndrcd and twenty ; but thi s initial acceleration usually sub 
sides within a short time. It is commonly ascribed to an inita
bility of the hea rt, induced by the inflammation of its serous 
coat; that is, the inflammation exerts an accelerating infl urnce 
upon the cardiac muscle or the excito-motor ganglia. Yery 
frequently it is noticed tha t a slight bodily exertion is su ffi cient 
to produce a considerable increase in the frequency of the pulse. 

A conlinuous acceleralion may be due to quite a Yariety of 
cause'$, among the most important of which are myocarditis and 
degPneration of the muscles, lesions which usually induce other 
changc•s in the pulse besides au increased frequency. The 
acceh•ration of the pulse may depend also upon elevation of the 
temperature and upon respiratory and circu lato1·y di sturuances. 

The r ltytltm may al so be changed, but thi s occm s less fre
quently than some former observers have sta ted. Thus, Gcndrin 
has asscrtpd tha t he has obsen ·ed alterations of rhy thm in eleYen 
out of fo nrteen cases, and Louis in about half; accordi ng to 
Bamberger, howm·er, thi s symptom is not so frequent, and 
usually occms 011ly temporarily at the outset of the di:;ease, ancl 
the same opinion is expressed by Nothnagel. ' The altera tion 
may consist eitlwr of an irregularity or of a simple in termittence 
of the pulse. \ \' hen the symptom occurs during the ln ttcr part 
of the disease, it frequently depends upon di sease of the ca rdiac 
muscle. In other cases, and particularly in the ini tial stage of 
the di sease, the irregularity may be occasioned by the excitation 

1 Ueber a.rhytbmiscbc Herzth3.tigkeit. Deutscbes .Arch. fiir klin . Med. XVII. 2 u. 3. 
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of the inhibitory nerves induced by the intlammation. In a 
particular case, however, it is hardly possible to decide whether 
the chief share is taken by the muscular elements, by the 
musculo-motor ganglia, or by the inhibitory fibres. A special 
form of pulse, the pulsus paradoxus, will be considered some
what more fully at the conclusion of this chapter. 

Great diJierences prevail also in regard to tlte tension ef tlte 
arterial system and tlte lteigltt of the pulse-waves. In many 
cases no change is noticed. At the outset of the disease, cor
responding to the more forcible action of the heart, the tension 
may be increased, ancl the pulse extraordinarily full. If the 
filling of the ventricle be interfered with by the occurrence of 
copious effusion, or if the muscle have undergone important 
changes, the tension falls and the pulse-waves become very low. 
In the first instance, if the apex-beat can still be felt, a striking 
di~proportion is often noticed between the action of the heart 
~nd the pulse-waves; in the latter case the pulse is frequently 
also irregular, and over the heart itself we meet with the change:; 
which belong to degeneration of the organ (feebleness of the apex
beat and cardiac sounds, systolic murmurs, etc.). 

Retardation of the pulse occurs but rarely during the course 
of pericarditis; now and then, however, it occurs as an after
symptom, ancl is then generally clue to exl1austion of tho cardiac 
muscle. That such a fatigue may occur without any consider
able lesion of the muscular substance, aml may of itself in
duce paralysis, cannot at present be denied, although no proof 
on this point can be obtained during life. Recovery is possible 
e,·en in inflammatory ancl degenerative processes, and is no evi
dence therefore that the condition was one of simple exhaustion. 

Traube ha<i rcccntlv called attention to the fact that in some CMCS of copious 
pericardial effusion the left carotid and radial arteries arc i:;mallcr and pulsate less 
forcibly than the corresponding arteries on the right side. lie is unable to give a 
full cxplu.nation of this symptom, but he regards it as certain that it must be 
ascribed to the effusion.' 

The effnsion exerts upon the external snrface of the heart a 
prPssu1·0 11rnportionec1 to the amount of fluid ancl to the lateral 

' Chari\C·Annal. 1674. 
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resistance resulting from the tension of the pericardium. Th t' 
share taken by each or these two factors wiJl of COU t'tie diff••t 
couoiderably in particular cases, according to the ,·arying quan
tity or effusiou, and to the thickness, thinness, or elasticity of tit" 
pericardinm.' The systole of the auricles and ventricles is not 
restrained by the clfosion in the pericardium. ' During the con
traction of the heart the intrapericardial pressure must bl' 
dimini:;hed. The pressure weighing upon the lte:1l't may, how
ever, interfere witlt the diastolic movement, and thus lessen tlw 
ttow of blooll into the cavities. This mechanical influence of 
the effusion is felt chiefly upon those portions or the heart which, 
in consequence of their membranous character, are less resbtant 
to pressure, viz. , the auricles. 

The diastolic relaxation of the cardiac cavili<'S, parti cul arly 
the amich·s, and the filling of the same with blood, are assisted 
normally by the vis a torgo of the venous blood as it pour" into 
the auricles, and by the elastic traction of the lungs. These two 
forces are direct ly opposed by the pressure or the pericardial 
efl'usion. J\foreovcr, the traction of the elastic and tense lungs 
upon the walls of the hea i·t is diminished in cases of peri cardial 
effusion, because the lungs are themselves compressed, and there
fore lose a part of their tension. 

A large effusion may also exert pressure upon the large ves
sels where they li e within the pericardia! sac, ancl thus interfere 
with the filling of the aorta and pulmonary artery. 

Iaflammation of the pcricardial layer of the large vessels within the pcricardial 
sac seems to be a rare occurr!lncc. When it docs occur, it may lead ultimately to 
such lesions as thickening, diminished contractility, and even dilatation. 

When tlie veins are unable to di scharge their blood into the 
auricles in the normal manner, over-distention of tl1e veins in 
tlw general, as well as the pulmonary, dl"Culation naturally re-

1 The lateral pre~sure of the effusion in the pericardium cau, to be sure, be esti
matcil manometrically in the cadaver, but the eonlitions are so much altered by death 
that the figures obtained in this way would be of little direct service. 

~ ln Traube's opinion the frJJSloUc tn?tion of the be:i.rt is greater in pericarclinl effu
sions than under normal circumstances, because the fluid opposes lcs~ resistance to thi~ 
movement than do the membranes where they fit close to the heart in the normal man
ner. Berl k.liu. Wochcnschr. 1872. 7. 78. 
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suits, while the filling and the pressure in the aortic system is 
diminished. Under such circumstances the veins in the neck 
are found to be swollen, and to present undulatory movements; 
in high degrees of stasis the distention is very marked, and 
sometimes a true venous pulse is noticed (Stokes, Friedreich, and 
others). This venous congestion may lead also to passive hyper
mruia as well as to catanh and mdema of tho lungs, to more or 
less cyanosis, ancl finally to mdema of the extremities and gen
eral dmpsy. Other results also make their appearance, such as 
heacl::ichc, ve1'Hgo, enlargement of the liver, gastric and intes
tinal derangements, and of course also various symptoms due to 
a defective supply of oxygen to the tissues. 

The swelling of the cervical veins is a comparatively frequent symptom, and is, 
as a rule, accompanied by multipartite undulatory movements. The occurrence of 
a true venous pulse, without t1icuspid insumcicncy, was demonstrated by Fried
rcich ia one case of pcricarditis. This observer, as is well known, distinguished 
two forms of venous pulse, one a more marked form, associated with tricuspid 
insufficiency, and the other a slighter variety, in which the faulty closure occurs 
with the valves of the veins and not with the tricuspid. 

According to Skoda, the venous pulse in large pericardia} effusions is produced 
in the following way: the motion communicated to the fluid by the ventricular 
systole is transferred to the auricle as the most yielding part, while the expansion of 
the auricle is hindered by the effusion. This explanation is, however, unsatisfac
tory i the venous pulse is formed here just as it is under other circumstances. 

The highest degrees of stasis ancl derangements of circulation 
may be produced by large pericardia] effosions, but in most cases 
they arc due f'hiefly to some affection o[ the cardiac muscle itself, 
while the eJiusion serrns to increase still more the results of the 
imperfect force of the heart. The occurrence of derangements in 
the nutrition of the cardiac muscle may manifest itself by the 
diminished fnlness of the pulse-the pulse-waves becoming small, 
and not unfrcqnently also irregnlar and intermittent, and the in
crease of tension at the time of the ventricular systole becoming 
less marked. 

In the presence of cardjac changes like those desc1ibcd, it is usually noticed that 
the cav ities of the heart become dilated. This result is frequently absent, however, 
when the pericardia} eITusion is ahundant; on the contrnry, the heart is found to he 
strikingly 1mrnll 1 notwithstnudiug the marked degeneration of the ruuscle1 obviously 
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on nrcount of the prc!"Surc of the fluid upon the wall of the heart and the imperfect 
filling during the diastole. This condition cannot be recognized by physical signs 
during Ji fc on nccount of the fluid accumulation. 

Sometimes the symptoms of weakness of the heart make 
their appearance ve1-y rapidly ; attacks of sudden loss o[ power 
in the heart may also occur, with an almost imperceptible pulse, 
and lkath may ensue in an attack of this kind. These sy mptoms 
or eardiac exhaustion are of course not peculiar to pe1·icarditis; 
they occur in like manner in diseases of the cardiac muscle 
arhiing from other causes. 

The llerangements or respiration, which are someti1110s noti ced 
during the course of pericarditis, are not to be regarde,1 as al\\'ays 
direc tly due to the pericardia! inflammation. Se\'cre pains in the 
chest all(l epigastri um may induce an acceleration or the bn»tth ing. 
On the olhr r hand, the mechanica l effect or the effusion, as well 
as disea~P or the cardiac muscle during the cou1·se of a pcricarllitis, 
may g i n~ ri se to serious respiratory di sturbances, and in fact to 
the highest degrees or subjective and objective dyspnma. 

Although the effects of the pressure of the pel'icardial effu
sion upon the heart have, no doubt, been frequently exaggerated, 
yet tht•1·e can be no question that under fa\'orablo circunistauces 
the circulation may be considerably deranged in this way, and 
that the inter.ference thereby produc, cl in the exchange of 
gases, may e,·en Jeacl to severe dyspnma. Still another agency 
in the production of clyspnma is the compression of tho lungs, or 
or tl te left bronchus, by the pericardia[ effusion. In such cases 
the l'l"Jlirations are frequent, deep, and markecllydyspnoic, the 
accessory respiratory muscles are tense, the aim nasi play, the 
patient becomes very cyanotic, cold, and collapsed, ancl the skin 
is covered with a clammy sweat. Yery often there is exquisite 
orthopnma. The difficulty of breathing is usuall y most intense 
in the recumbent posture, and it is easier for the patient to lie on 
tbe left side than on the right. Zehetmayer saw one patient, with 
a large pericardia! effusion, who was able to breatl1c only when 
supported on his hands ancl knees. Patients also experience g1·eat 
distress and restl essness, ancl suffer uuspeakably from a sense 
of oppression and craving for air. 

The orthopnma, in cases of pericardia! effusion, is spec ially due 
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-in addition to the usual causes-to the fact that the mobile fluicl 
lies more trnfavorably in the horizontal position of the body than 
in the sitting posture. In the latter position, especially if at th<> 
same time the body be bent forwards, the effusion sinks forwarcls 
and downwards; while in the recumbent posture it presses up
wards and backwards, so as to exert consiclemble pressure upon 
the amicles and origins of the large Yessels. Moreover, the pres
sure upon the lungs is greater in this position, and, for the pur
pose of avoicling this effect upon the right lung, the patient pre
fers to lie upon his left rather than upon the right side. 

In many cases the respiratory disturbances are still further 
increased by the presence of a dry cough, with a mucous, frothy 
expectoration. 

Sometime~ there is said to be n. paralysis of the diaphragm, producing a retrac
tion of the cpigastrium on in"pimtion. This has been explained partly hy the 
pressure of the distended pericardium upon the <liaphrngm1 and partly by the 
extension of the inflammation. 

The general condition of the patient is also of importance as 
regarcls the appearance of dyspnoic symptoms, for in the anrcmic 
the dyspncra is less severn than it is in those who are well 
nomish<'d; the same is also true of the Tapit1ity with which the 
exudation an(l consequent obstruction appear, according to the 
well-known saying, that the more acutely a disturbance begins 
the more severe will it be. 1 

If the heart itself undergoes a considerable disturbance of 
nutrition in consequence of the inflammation of its serous 
envelope, this myocarditis or myo<legeneration, with the conse
quent weakening of the po\\"er of propulsion, ancl the disturbance 
of the cil'culation, may lead to intense dyspuma, ancl if, in the 
course or an uncomplicated pericarclitis, severe dyspnma and 
diminution of the aeration of the blood appear, they are much 
ofteneT due to an affection of the heart itself than to the 
mechanical results of the exudation. The distmbances of respir-

1 This is analogous to t.he well-known experiment, according to which an nnimal 
dies in an atmosplrnre containing a certain amount of carbonic ncid 1 if it is suddenly 
compelled to breathe in it, while it will survive if the air is brought gradually to contn.in 
the same amount of the gas. 
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ation which arise in such a way beha,•e exactly like those wh ich 
occur in the course of other heart diseases; a more ab undant 
exudation in to the pericarclial sac would na tw·ally tend to adcl 
to the oy mptoms. 

In many cases the clyspnma, amdety, and oppression seem to 
be purely nPrvous manifesta tions, clue to ini tation of the 
brnnches of the pneumogastric. Irregulari ty, also, acceleration 
of the movements o[ the heart, stenocarclitic attack s, are thought 
to be clue to the influence of the inflammation upon the rngula
ting nerves or the heart in theil' course. 

Dming the attacks of dyspnma violent vomi tiug sometimes 
occurs, together with tormenting, painful sing ultus. The la tter 
symptom migh t be explained by an inflammation or the phrenic 
nerve 11assing clown over the pericardium. In rarn cases the 
patients complain of a painful and convulsive feeling in the 
throat a ncl msophag us, and or dysphagia. The dysphagia may 
be causPd by the direct pressure of a large exudation npon the 
resophagus; in other cases it seems likewise to be a symptom of 
irril<ttion, fo r it has also been found when the ex udation was small. 

Double paralysis of the vocal corcl s, occasioned by the p res
sure of a large pericardia! exudation upon both recurrent nerves, 
was observed by Baeum lcr. 'l' he voice returned after the exuda
tion was abso1·bed. On accoun t of the rarity of this symptom 
Baeumler' thinks that it may require the cooperation of several 
forces, and that the great venous congestion in his case may 
ha,,e had some influence, especially upon the paralysis on the 
righ t side. 

Some nervous attacks, cs1>ccially fainting -tits, also conv 11ls ions1 maniacal 
attack~, deli ri um, sopor, which were regarded by the older physicians as frequent 
and characteristic symptoms of pcricard itis, arc due not to it but to disturbances of 
thccircu1at ion in the brain, ccrchrnl redcma,orothercompl ications. Onlyscldom is 
there such a concurrence of circumstances in the course of a peri cardi tis that 
symptoms of this ki nd ar(' ohsNvcd 

Corvisart mentioned the pu rulent breaking d own of the bulb of the eye, sometimes 
appeari ng sudden ly, as n sym ptom o f peri cardi tis. F ried rcich adds to this observa4 

tion that the symptom is due not to pcri cardi tis, but to endocardi tis and embolism 
of thcnrtcriaophthalm ico. 

1 DcuU:ches Arch. f. klin. Med. Bd. II. S. 550. 1867. 
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Bouillaud expressed the opinion that no painful symptom 
accompaniccl pericarditis, and that when such were present they 
were cl ue to pleuritic complication. This view is clecideclly 
incorrect, for there are cases, especially or spontaneous pPricaT
dititi, in which a very characteristic group of abnormal sensa
tions is present. 

Th ('re are, however, many cases in which all pain is 1aC'king1 

and otbers in which it is very slight, or promptly di sappears 
again, so that the patients do not complain of it. A few 
transient stitches may be felt in the region of the hea rt. :Many 
patients complain only of a dull pressure upon the breast, or of 
the sensation of weight and tension, o[ a load over the heart. In 
many cases a moderately intense stabbing or pressing pain is felt 
for some time in the neighborhood of the hea rt, under the 
sternum, and may be increased, especially by the respiratory 
movements, but also by those of the body, by pt·essnre ovt'r the 
heart ancl by percussion. A notable sensitiveness to pressure in 
the intercostal spaces occurs rarely. 

According to the obserrntions of Baeumler and Gn6neau de 
Mussy, pain is experienced in the cpigastrium more frequently 
than in the region of the heart, and th is pain is spontaneous and 
occurs also upon pressure ; the latter is indeed the more common. 
The epigastric pain can also be increasefl by respiration and rnorn
ments or the body, so that dyspnma and inability to walk 
resul t; the movements of the heart can a!tio increase it. 

According to Gu6nean de l\Iussy, sensibility to prnssure in 
the <'pigastrium is found especially at the angle between the 
ribs ancl the ensiform process, sometimes on the left, sometimes 
on the right side. 

P ain between the lower insertions of the left sterno-cleido
mastoit.l muscle-sensibility of the trunk of the phrenic ne1Te 
which is involved in the inflammation in consequence of its ana
tomical relations with the pericardium- is less frequently present 
a t the same time with that in the epigastriurn. The pai n may 
radiate from that point, especially to"·ards the left shoulder, but 
also along the whole of the left arm and towards the left ea r. 
Baeu111ler also noticed painful sensibility of the left sicle of the 
larynx increased by every movement of the heart. 
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The pains abont the heart and in the epigastrium may also 
radiate in different directions, to the right side of the thorax, 
the back, and the abdomen.' 

TJJPse subjectirn symptoms appear in many acute cases at 
the beginning of the inflammation, and precede the objc•cth·e 
changes; i11 other cases the latter appear first after a friction 
murmur has existed for some time. 

The feeling of palpitation of the heart is not unfrequently 
complaine(l of, and in fact, under certain circumstances, painful 
palpitation may be felt. The friction murmur is compa1·atirnly 
seluom percei,·ecl by the patient. 

Sleep is often distLU'bed, especially when the abo,·e-mentioned 
painful sensations are present. The head is usually free or 
but sl ightly affected. Severe brain symptoms do not lwlong 
to pel'icarditis, but to consecutive or complicating circum-
stances. 

The ultimate clianges which the secretion of urine undergoes 
in consequence of pericarditis depend upon the height of the 
temperaturn of the body, upon the amount of liquid exudation 
into the pericardium, and upon the effect which in some cases 
the pericanlitis has upon the aortic pressure. 

l\IorcO\"er, the fundamental disease must of course he taker, 
into consillemtion, whether it is combined with high fe1·er, abun
dant perspiration, exudations elsewhere, albuminuria, etc. 

In the majority of cases the amount passed in twenty-fonr 
hours is considerably below the average, the specifi c gravity is 
increasPcl, it is rich in coloring matters (relat i,·ely, and aho alJ
solutely in many cases), and a brick-dust deposit is often thrown 
down on cooling; for at the temperature of the body, tho urine 
being diminished in quantity, becomes saturated with the urate 

1 The pericardium normally possesses only a slight degree of sensibility; compare 
Zuckcrkandl, 8itzungsber. der Wiener Akad. 1870. LXII. 1. 151. et seq. This author 
found branches of the pncumogn.stric of considerable size, ''arying in number and points 
of origin, 1''hich came from the cesophngenl or posterior pulmonary plexus. :mcl were 
distributed mainly to the posterior wn.11 of the pericardium. The pcricnrdia1 ncrn'~ 

arise, first, from the pncumogastric; second, from the phrenic, especially those of the 
anterior and lateral walls i third, from the sympathetic1 wit.h fibres from both inferior 
ccrvicnl~-nnglin.. 
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of soda. Nothing definite is known as to whether the different 
products of secretion suffer any qualitative or quantitatire 
change, but, according to F. Heller, it is thought that the chlo1"ine 
compounds, as in other exudative processes, are greatly dimin. 
ishecl ; as the previous conditions, however, were not exactly 
known, these investigations cannot be relied upon. 

Of the known factors which contribute to the reduction of 
the secretion of water through the kidneys, several, as a rule, 
act together. The lessening of the pressure in the aorta, in con. 
sequence of the diminished power of the heart, has the greatest 
intluence. The obstruction to the tlow of the blood which results 
leads to the cl0velopment of congested kidney, and therewith to 
albuminuria. E1·en without pronounced congestion, albumen 
may appear in the urine, rarely as a febrile symptom, more 
oftPn as the expression of an already existing or complicating 
disease of the kidneys. 

Genernl rules cannot be laid clown with reference to the be
havior of the fever, for in most cases it is seconc1ary . Ii the 
primary di sease is an acute febrile one, a further ri se of tempera
ture may or may not be associatec1 with the appearance of peri
cnrclitis. If the pericarclitis first appears while the fe1·er of the 
primary affection is going clown, it is often the case that a new 
rise of tem1wratme does not occur. Inflammation of the peri
cardinm occurring in the course of chronic affections sometimes 
begins very acutely with a chill and high temperature; in other 
and very numerous cases it comes on insidiously, without any 
rise of temperature. Spontaneous pericarcliti s, also, simulating 
an acu te affection of the chest, may show high fever with an 
ini tial chill , or, still more frequently, without any; this is espe
cially the case wlwn strong, previously healthy, indi1-icluals are 
suddenly attackcc1 by pericarclitis. On the other Jiand, when 
the disease is c1cvelopecl slowly, in feeble and old people, it 
often happens that its entire course is free from any rise of 
temperature. If fever is present it often disappears when the 
exnclation has reached its maximum, anc1 perhaps reappears. 
during absorption, as a slight increase of temperature. \Vben 
the exudation is purulent, fever is always present, at least tem
porarily. 
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Diagnosis. 

To distinguish inflammatory effusion into the pericardium 
from hydro-pericardium, we have a number of distinctirn signs 
which, in the majority of cases, render it possible to discriminate 
the one from the other. There is no difference on percussion, or 
at the most, it may be remarked that the distention of the pericar
dia! sac by a serous exudation may become enormous, greater 
than it is in most cases of pericanlitis. On the other hand, a 
friction murmur is never present with a serous exudation. 
Furthermore, all inflammatory and febrile symptoms are lncking, 
while they are present, frequently, at least, in pericarditis. The 
consideration of the etiological conditions, which usually declare 
plainly for one or the other, is very important. 

The diagnosis of the character of the exudation is very difficult 
and generally is only a probable one. There are no certain dif
ferences in the physical signs' and we can do little more in this 
way than determine approximately the quantity or liquid. The 
nature of the primary affection and the individuality of the 
patient famish some usefnl means for determining whether the 
exudation is sero-tibrinous, or hemorrhagic, or purulent. 

Experience teaches that the pericardia! exudation in feeble 
and cachectic individuals, especially with the so called hemor
rhagic diathesis, is very often hemorrhagic; this is especially 
true of scurvy, morbus maculosus, variola, and scarlatina hem
orrhagiea. There is the more reason to suppose a hemorrhagic 
effusion if with its appearance the patient becomes suddenly and 
Yisibly anmmic, which always presupposes a considerable loss of 
bloocl. In tuberculous and carcinomatous individuals also the 
exudation is not unfrequently hemorrhagic. but hemorrhages 
may also take place into the effusion in individuals who were 
previously quite healthy, and without the aid of any severe 

1 An intense, wideRpread friction murmur lasting for n. long time with slight increase 
oC dulnei;s is certainly to be expected with n. fibrinous exudation, and. on the other hand, 
we mny look for o. large area of dulness and a slight temporary friction munnur, when 
the effusion is mo.inly serous. The fever also is often quite high when the exudation is 
more libriuous. Tbm1e diagnostic sigM are very uucerhain, although theoretically they 
appear correct; but mo.uifolU complications do not permit so simple n. distinctiou. 
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general cliseasc. As a rule, however, a sure cliagnosis is not 
possihlP. 

The diagnosis of purulent exuclation usually ofTers great cliffi. 
culty. It may be suspected in pyromic affections, for there the 
pericardia! exuclation is generally purnlent; in otlwr grave general 
cliseases it occurs not unfrequently. Lea1·ing out of consideration 
those processes whose course ismarkecl by dolent symptoms, ancl 
in which the appearance of pericarditis usually hastens the catas
troplll', there are purulent processes, in the neighborhoocl espe
cially, which set up i11Jiammation of the pericardium with forma
tion of a purulent exudation. Furthermore, we often find puru
lent exudations in those cases which take on a chrnnic character, 
and in which, temporarily at least, febrile symptoms of a moderate 
degree usnally appear. In such cases the symptoms of disease 
of the muscular tissue of the heart also appen.r with especial fre
quency and sernrity. 

The opinion, that the friction murmur is o ften absent in purulent pcricarditi~. 
seems to me to be erroneous. The murmur often disappears, but only after it lrns 
lasted for n long time, and in consequence of the adhesion of the pericardial surfacrs 
to each other. 

Ichorous exudations occur rarely, and can only be suspected 
when there are neighboring abscesses or general septic processes. 
such as endocarditi s diphtheritica, and others. A process of thi; 
kind is indicated by no local symptom; only in exce~dingly rare 
cases do we have a pyopneumo-perica rdium. The severe ge1wr:il 
symptoms in sueh cases, the high fever, the frequent threacly 
pLtlse, cklirium, and rapid collapse belong to septiC':cmia. 

As for the physical signs of perica rcliti s, similar physical 
changes under other circumstances may of conrse lead to mistakes. 
The increasPll dulness of the pericardium may be confounded 
" ·ith enlargPment of the heart depending upon dilatation and 
hypertrophy . The shape of the area of dnlness is characteristic 
enough, at least iI the exudation is abundant. The di spropor
tion also between the increased area of dulness and the feeble 
apPx-beat, which is entirely lost when the pati('llt lies upon his 
back, and is al so perhaps overlapped by the dulness on the left, 
togetlwr with the slight heart sounds and the absence of valvular 
murmur, indicates a pericardia! effusion. 
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The spreading and increase of tbe area of pericardi al dulness 
under the eyes of the ob en·er is very significant. It is true that 
this may occur rapidly in consequence of dil a ta ti on of the 1·entri
rl t>s, and thus be mistaken fo r a moderate pericardia! effusion. 
But ac ute enlargement of the ventricles most frequently affec ts 
the right side of the heart, and consequently the area of d ulness 
seems only to be broader. Such a dilata tion of the ventricle 
must al so liave a definite cause, which could scarcely escape 
detec tion. 

Uncovering of the heart by retraction and collapse of tbe 
lungs would he made ckat· by the shape of the a1·c'a of duln Pss, 
hy the elerntion of the diaphrng m, and by the efft•ct upon the 
dulness of the shifting of the edges of the lungs dming i11'pira
tion. If, on the other hand, the uncovering is due to comwct il·e 
ti"suP adhes ions, the are:t of dulness is bu t sligh tly cl1angPd by 
inspiration, and at the same time the area of rela tive duliwss does 
not show an increase corresponding to that of absolute d ulness. 
On the other hand, the edges of the lungs may be so fixe(l tha t 
eren when there is a peri cardia! effusion they cannot be p ressed 
baek. In such cases the area of absolute dulness is not increased, 
but that of relati rn dulness is. The diagnosis becomes much 
m01·c difficult when there is emphysema of the lungs. The 
prt•se nce a t the same time of an eJl'u sion in the lef t pleural cal"i ty 
may adcl some cliffi cnlties to the diag nosis, espec ially if the 
pll' uriti c cll'u, ion fill s the anteri or portion of the thorax so that 
the upper and i<' ft outlines or the heart cannot be di stingnb hed, 
aml the organ itsclC is shifted to the right. In such cases the 
di,ti nctness of the heart sounds on the righ t of the sternu m is 
im portant to this extent, tha t i t inclicates di$placement of the 
Lea rt. 

It certainly happens very seldom that the edges of the l ungs 
are empty of air at such points and to such a degree that the 
area of dnlness resembles tha t of a peri cardia! effusion. Thi s 
may be causecl somewhat more often by enca psnlatc>d plem it ic 
effosions or by pleuritic mPmbranes. J\frdiastinitis also can 
cause a similar dulness by the depos it of an exudation on the 
posteri or surface of the r<11terior wall of the thorax. In all these 
cases the vesicular respiratory murmur, which is p resent with 
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1wricarc1ial effusion, is absent o,-er the area or c1ulness. Fremitus 
and the movability of the edges of the lungs all furnish important 
distinctions. l\Iecliastinitis is very rare, and is m;nally the result 
of a tranmatism, of disease of the stt•1·mun, 01' of the ribs, or or 
the bunowing of pus dowmrnrds from the 1wck. "'ith aneurism 
of the a01'ta or tumors of the nwdiastinnm, the dnlness may 
exceptionally ha,·e the form of the pericardia! triangle, and as in 
both cases other characteristic signs may be 01bsent, a mistake 
may easily be made. 

The following case, from v. Ziemssen's Clinic, is an C'x:nnplc of the kind: 
A man, forty-nine years old, came on the 18th Janum·y, lt:fiV, to the t<Urgical 

clinic to be treated for a tumor on the left forearm, which 11acl fir~t IK>cn noticed 
in 1870 ns a small knot, and which in the subsequent interval had grown to the 
siz~ it then had. The patient, in conscqu"nc~ of loss of strength and sc\·crc 
cl~·spurea, was in a condition which made an operation imprn<'ti<'nli\C', nn<l he was 
therefore sent to the medical clinic. The difliculty in breathing l..tcgan early in 
December, 1875. 

A tumor on the left forenrm, chiefly on the flexor side, extending from the 
upper third to the wrist, incrc:lsing n.ntcriorly1 and lnrgr~t nt the wrist, CO\'crcd 
with a glistening skin tnwersrc.1 Ly large nins. A few knot· like prowine1 c s of 
soft fluctuating consistency. The consistmcy of the rest of the tumor was finn('r. 
The mu~cles were in vol vccl in the tumor. Flexion and extension quite feclik. 
The upper arm and hand are unaffected. 'l'hc cu\Jita\ 1 axilln.ry, and su\J-c]:fficu
lar glands are not swollen. Appearance anremic 1 voice weak, con~idcrali\c 

emaciation. The patient cannot lie at all upon th<.: left side, and for only a short 
time upon the right; pronounced orthopnrea. Respiration frequent, co~tal and 
very dyspnoic i the epigastrium scarcely moved at nll; no cyanosis, no swell
ing of the veins in the neck. An area of clulncss upon the anterior thoracic wall, 
of the shape of the distended pericardium; the blunt angle or the triangle readies 
to the clavicle, and is quite bro:ld, the left border extends clown from the left axilla, 
the right one runs along the right side of the sternum, nnd unitrs at the third rib 
with another nrea of dulnes..:;. In the right nntcrior rcgi011 1 rclaliYe dulness 
begins at the lower edge of the third rib, and ahsolute dulness at the lower 
edge of the fourth rib, extending towards tllC axilla and down to the norm:ll boun
darie5. These limits change but slightly on in!'lpir:i.tion, and the same is also true of 
most of the points of the triangular area of dulness. On ch:i.nging from the recum
bent to the sitting posture and bending the upper part of the trunk. the absolute 
dulnr!'ls on the right !'lide 5hifts n very littfo upwards. The triangular area also is 
sligl1Uy affected by the change of position; the right border alone is somewhat 
nearer the strrnum when the patient is lying down. Po!'lteriorly on both sides is a 
lrn.ucl's breadth of dulness. which can be somewhat displacrcl. The apex of the left 
lung slightly dull, especially postciiorly towards the vertebral column. On the right 
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side, in front (R. A.), harsh, puerile respiration; on the left side, anteriorly (L.A.), 
uncltfinccl hrrathing with rhcmchi, deep rcst1imtion slightly bronchial i left posterior 
superior region (L. P. S.) also undefined breathiug; RP. I. and L. P. I. fcchle brC'ath
ing, with mauy dull rlllcs. R. .\.in the region of the clulncss the breathing is almost 
absent, nncl the snme condition exists over the triangle. R P. I. and L. P. I. the 
,·ocnl frcmitus very weak, and is li kewise Ycry much diminished in L. P. S.; in 
front and on the left side\ i t is stronger at the apex than on the right side; in L. A. 
in the region of the dulncss, it is ''cry weak; and on R A. it is normal to the 
edge of the clulncgf:, where it entirely disappears. 

Apex-beat nowhere to be felt, heart sounds very weak, and still more d.iffieult 
to hear on account or the labored respiration . Spleen not enlarged. The lower 
border of the liver lies three finger.breadths below the ribs. Purulent sputum in 
con"idcrnblc quantity, some or it brownish red and mixed with hlood. Micro
scopical examination showed pus, hlood, and some ah·eolar epithelium. Lrine 
scanty, large clcpoRit, very acid, no nlbumcn. Temperature normal. The following 
diagnoRis was made: effusion into the pericardium, perhaps due to new growthsj a 
t.umorin the right pleural cavity :irising hy metastasis from the one on the left fore
nrm; and al!'o a double pleuritic effusion. The patient died on the 24th of January. 

Autopay.-Dody large, skin pale; a tumor on the left forca1·m, largest near the 
wrist. Both lungs adherent, especially at their antelior cllgcs. An effusion o f 
hlood between the two pleural surfaces in the side of and behind the left lung. 
Scattered through hoth lungs cncephaloid nodules, varying in size from a w:tlnnt 
to a chikl 1s fist, and containing extrn,·asations of blood. 'The neoplasm crowds the 
mcdiustinum to the left, a.way from the lower an(l anterior border o f the ri g-ht Jung, 
und causes it to cover the hcurt. The pericardia! sac contains very little liquid. Tlie 
surface of the heart covered with abundant stringy nakes; otherwise the heart !'!hows 
no change. Liver normal iu size, full o f b lood, even ly colored; the kidneys also full 
o{ blood, firm. The spleen flaccid, pale, measuring 10f hy 8 ctm. The mucous 
membrane o{ the stoma"11 somewhat reddened, and sho"" ing smnll hemorrhages. 
The intestinal mucou-; membrane somewhat injected ia pl:ices. Mcsenteric glands 
unaltered. The tumor proved to be a sarcoma. 

As for the anscultatory signs of pericarditis, it was said, 
wh1•n speaking of the symptomatology, that in the majority of 
casrs pericardia] could be distinguisllt'd from endocardial mur
murs. Often the character of the mnrmms and the moment at 
which they are heard are suffic ient ; the pericardia! son ncb are 
freqtwntly dP!ayed, and if tlwy constitute a pure systolic-clias
tolic double murmnr, the systole and diastole gh-e the same 
impression of friction, while in the endocardial double murmur 
the systole and diastole are different. The point also at which 
the murmur is heard is of importance : the pericardia! murmurs 
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are often heard at the origin of the great H'SSPls and over the 
right ventricle, and then are not unfrequently quite circum
scribed. Change or posture, too, has much more e!Yect upon the 
pericardial than upon the endocardial mmmut·s; a murmur 
which can be heard only when the patient is in the upright posi
tion or lying upon his side is always pericardia! (Gerhardt). 

Tile possible means of distinguishing intrn.pericardial from 
extrapcricardial fri ction have also been already mentionecl. 

The diagnosis, whether and to what extent the muscular 
tissne of the heart is affected by the inflammation of the peri
cardium, can be based on ly upon such symptoms as are caused 
by myocarditis ancl myodegeneration, feebleness or the heart, 
weakness or the circulation and stasis, irregdlarity of the morn
ments of the heart. It must, however, be remarked that not eYery 
irregularity in the action of the heart which occurs dnring peri
carditis, justifies the diagnosis of disease of tile muscular tissue. 

Course- Terminations-Prognosis. 

As the intensity or the symptoms and the fundamental cause 
in pericarditi s show great differences, so, too, is its course Yerr 
irregular, ancl no rules can be laid down for the duration of the 
process. The whole process may terminate completely within a 
fow days, as the cases of Baeurnler and others show, though it is 
true that this can only happen when the elf1tSion is not great. 
Even considerable sero-fibrinous exudations may be completely 
absorbed in the course of a few clays, during which there is a no
table increase in the amount of urine, but the entire duration of 
the disease in those favorable cases is ordinarily from eight to tPn 
days; this is also usually the case in the comse of polyarthritis 
rheumatica, pneumonia, and pleurisy, and in many idiopathic 
cases-much more rarely when preceded by primary disease of 
the lieart. But even under these circumstances a longer course, 
one of from three to six weeks, is by no means an exception. 
The arrest of the inflammation, or rather or the exucbtion, is 
sometimes made known by a febrile attack; if then absorption 
goes on rapid ly, a slight elevation of temperature may be asso
ciated with it. 
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A fatal termination is very seldom the exclusive and imme
diate const•qu.:nce or such a pericarditis, ancl liappens only when 
the e[usion is very large aud when there are symptoms or dis
turlwd respiration and circulation, dyspnam, cyanosis, venous 
com;estion, reduction of the arterial pressure. Bttt as soon as 
we kwe to deal with feeble or old people, the conditions are 
chaugcd and more unfavorable. 

ln eomplicated cases, the kind or complication is of course of 
the gr,•atest moment, since it is orten more important than the 
pericarditis itself. Implication of the muscular tissue ot the 
heart must be considered not merely as a complication, bnt 
rathff as a result or the pericarditis. It may either appear 
acutely and cause dL'ath in the course of a few days, or it may 
lead to a chronic wearisome illness. 

On the other hand, death is caused often and promptly
within twenty-four hours-by scorbutic or hemorrl1agic perirar
ditis, in which the effusion offers almost the characters of pure 
blood ancl may be very abundant, so that the loss of blood lias 
nrnch to do with the suddenness of the fatal termination. Thus 
a. short time ago I sa.w a. middle-aged man succumb to an idio
pathic pericarditi , in which the exudation had the appearance 
of ptu·e blood and was very abundant. 

In contrast with sero-fibrinous pericarditis purulent inflam
mation mar lead to death very rapidly before the exudation has 
beeo111e large. This is most frec1uently the case in grnve general 
aITections, such as pymmia, and then it is always a question 
how much is to be ascribed to the pericarditis. In other cases, 
in which tlw purnlent condition of the exudation is dependent 
upon chronir constittttional or local causes, the course may be 
a ,-ery long one, bnt death is almost certain to resttlt sooner or 
later. 

'l'he importance and course of perirarditis clue to chronic 
afT1•rtio115 or the lungs, kidneys, and also the heart itself, may 
differ greatly ; every possible form of exudation and course may 
pre,ent itself. In gt•neral we can only say that in such cases 
erl'ry form ot pericarditis may appear as the exclusive aml 
dirl'ct cau"e ot dea.th. 

The gradual change into a. chronic condition must be men-
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tioned as a lel'mination of acute pericanlitis. This change is rare 
in rheumatic pe1-ical'ditis, but more frequent in the idiopathic 
form, especially in chronic diseases of the hcal't ancl in chl'onic 
constitutional affections, in Bright's dbem;e of the kiclneys. 
After an acnte pel'iod' the exudation remains stational'y, Ol' it 
may be in part absol'bed, and then after a while poured out 
again, and thus the process drags along. 

Chronic pcricarditis may gl'ow out of an acute attack, or it 
may !Jave this character from the beginning; rccovel'y seldom 
takes place. Death usually results-sometime:; suddenly, 
and in consequence of secomlaq rnyodcgeneration, which is 
the almost inevitable result of chronic pericanlilis. H life is 
1ireserved, abso,.ption of the exudation go<'s ou ~lowly; there 
remain pol'tions' encapsulated between the iwricanlial layns; 
the abundant vegetations and the impermeability of the lym
phatics interfere with the absorption of the exudation. In such 
cases permanent lesions of the heart almost al ways result,-par
tial or general adhesion of the surfaces of th!' pericardium, 
degeneration and atrophy, dilatation aml hypertrophy. 

After severe attacks ancl long duration of the disease, tlw 
signs of exuclation may entirely disappear, while restoration of 
the muscular tissue or the heart follows slowly, and the symp
toms from that quarter still continue. This is morn likPly to 1.>e 
the case when Lhe general nutrition has suffored during the 
disease and anmmia has been developed. Eve'ry bodily exer
tion causes oppression and palpitation, a condition which only 
gradually wears away. 

It is ho.rel to say in how many cases, and under what circumc;tanccs in the various 
forms of pcricarclitis, complete rcstitut.io ad integrum cn~ucs, :mcl in how many case~ 
lasting changes remain. w·e can only compare the frequency of pcricarditis during 
li(c with the number of autopsies in which pathological changes of that ni.turc arc 

found. 'Ve can also nrri\'C at some conclusion from the appearances presented at 
autopsies on the bodies of persons in whom during life pcricarditis is known to have 

1 If the exudation is purulent, a cheesy collection and :lft.erwards tuberculosis may 

result. 
~ The term chronic, as applied to pericn.rditia, depends less upon tbc duration of the 

disease than upon Lhe permanence of the sympLoms or upon the appearance of inilam· 

matoryrclapscs. 
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occurred, hut from which they have recovered, and su0scqucnt1y died from other 
cauS\!s. But we should be careful to exclude those C!l!"!C:s of milk spots which appear 
to 11avc urisc:n wilhout auy discovcrnLle inflamnrntory cause. 

We lmvc already remarked (p. 5GJ)1 that doubtless cnm conncctivc-tis~;tte b:mds 
may subsequently be rnpturctl and alJ!::.orbc<l. Loose spongy adhc::.ions of this kincl 
pO!-sihly may frequently be the result of a pcricurditis, but firm antl lasting 
ucll1t·:-;ions uf consi<lcrablc e:xtcnt arc not often found as the result of a simple scro
fibrinons inOummatiou i 1 they usually arise where the course of the disease is pro
tracted, and absorption is <lclayccl. More frequently, in::itcn<l of adhesions, we Hnd 
fibrous thickenings of the serous layers as the remains of a p cricarditis, which how· 
evc1cause110 functional disturbances. 

The prognosis of perica1clitis must have been much more un
farorable in early times. when they were only able to recognize 
the mm·e ~e,·erc cases, ancl especially those assoeiatecl with affec
tio11 :i o[ the hca1·t itself, than now, when even the slightest cases 
come into t11e computation. En.m Corvisa1t 1 Hope, Gemlrin, 
a.nd otht•r::; considered ].Jel'icanliti::; a r ery dangp1·ous disease; but 
lfachc, ancl especially Louis, sho\\"ed that Lili· view was incorrect. 

Jn one hundred nutopsies of persons affected with pc ri ral'dit is, \""\'"illigk found a 
cure ht\U re"ultcd in scn:nty-thrcc; hut here the milk spots were counted also. 
Duchi.:k, iu fifty-six cases of general pcricarditis1 found lwl'uty·scvc11 cases (-1$.2 per 
cent.). Bamberger, in sixty-three case<>, found thirty·sc\'cn (JtL7 per cent.). Louis, 
in one hundred and six cases, found scvrnty (66. t). i 

Naturally the prognosis varies greatly, according to the se
q11<'11ee O( events and tho j)l'CUliarities which we have describecl 
umlcr the '· Cour::;e of the Disease;,, but yet we are able to gi"e a. 
more accurate opinion in perie::uditi:;, in some cases. than in 
111a11y other forms of clisease. Fi1·5t of all, we rnnst consicler the 
und<• rlying cause of the pericarc1itis; thus th e pericarditis arising 
in the coun;e of poly:uthritis rheumatic-a has a Yery farnrable 
11rog nosis. Yon Barnbel'ger had not a single fata l ease ont of 
SC\'Plltt~e n such, which he ohsl·n·rd; and out O[ a great lllllllber of 
ra~ts which I ham seen, I ha\'e never yet seen one with a tlirect1y 
fatal l'i':mlt. So also those C'a::;es arising dUl'ing attacks of pleuri· 
ti:s and pneumonia. have n. farorable prognosi::;, according to von 

1 DL1chck nsscrts that ndbcsions of the peric.'.l.rdial layers a.re found in ten per cent. 
oC the cMc~ in which recovery has occurred. 

~ ~ee lJucluk, loc. cit. p. 37. 
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Bamberger. For jdiopathic cases "·c cannot lay clown any 
general mies, ancl the prognosis "·ill be wry rnril'(1. \\'hen there 
is heart disease already e'-isting, a perican1itis will be regan1et1 
with suspicion . In 'an other cases lhe prognosis will be more or 
less unfa,orahle, according to the character of the primary 
disease.' Beside the primary disease, existing complications will 
have more or less jrnportance; thus plenritis, endocan1itis, or 
even pncumonitis does not make t)le }Jrognosis unCttrnrable, but 
simuHaneou; disease of the heart-substance renders it highly 
unfavorable : accordingly all symptoms which suggest such a 
condition should be carefully considet·ed jn forming a prognosis. 

The extent of the intlammatory proc-ess is also of importance, 
and a limited inflammation gi1·es cause Ior anxiety only in cases 
where it complicates abscesses of the licai-t-substance, anemi"ms, 
etc., and here on account of the primary discas<', lo which it 
possibly point;. 1.Ioreoi-er, the extt'nt an(l characlt'r o( the exu
dation is of weight, for large exudations cause much more dnnger 
than slighter ones. The prognosis in scro-fibrinons exudations 
is generally fa1·orable, while in pmulent it js ball, and in hemor
rhagic effusions the general constitutional symptoms and the 
quantity of the 1Jlooc1 effuse(l decide tlte qn<>stion . So, likewise, 
the onset and course of the clisPasc influrncc tho decision; for 
nearly all cases which terminate jn a cure run an acute comse, 
while chronic cases offer very little encollt'agement. 

The age of the patient jnflnences tlw prngnosis very c1ecicledly; 
infants or a year ol.d usually die (Genclrin); in the later years of 
childhood the mortality is 1<'sS; and young adnlb show the least 
mortality. Beyond middle-life and in oltl )Jeoplc the ]Jl'Dl'no,is 
again is nnfarnrnble. The constitution abo must be consicl<'red, 
for weak and broken-c101Yn patients succumb more frequently 
than those who are strong and well nomislwd. Duchek is inelined, 
according to his statistics, to lay some slt'C'SS on the RPX oC the 
individual, Ior the females showed a worse ratio or cures titan 
the males. 

The prognosis will generally he rcnder<'(1 more cliffirnlt only 
in ras0swhC'n' pnthologicn.1 chnngrs lakC' phH'<' in tlw l1P:nt it~Plf, 

1 According to Latham, o( patients with non-rheumatic pcricarditis 1 ninety-one per 
cent. died. 
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for the'r arise nry acutely, but i-ery insic1ioL1sly, so that we may 
he suddenly and unexpectedly surprised by a failLLre of the 
heart's action. 

" ' hetlwr or not the cure will be complete, we can only say 
approximately in the lightr•r cases, but not in the Sl'H'l'1• one;:;; 
indeed, some of the sl'quelm we canno t count upon, en•11 aftel' the 
cum o( the disease; these may occur later ot· 11ot at all. (~uch 

are hypertrophy, many case; of adhesion, etc.) 

Treatment. 

The objects to be nttainec1 in the treatment or perical'clitis must 
be H'l'Y varied, aCCOl'cling to the character or the Ca;e, arn[ q11ite 
opposite indieations will al'ise; for one cas<' will requi re only a 
symptomatic and expectant treat111ent, while anotlter mu;:;L be 
attarkl'd v!'ry energet ically. 

Con:sill1·riug pel'ital'ditb~ in ge1wral a::; an inUammntion or a 
sProuH 111 Pmbrane, our first indication would be to limit a::; far as 
po'"ibic• the extent and amo11nt o[ the in!lamnmtOl'Y prOCl'SS. Or 
tl11·antiphlogistic measlll'es to accompli;h this eml, g<>neml blood
letti11g CP1tainly is usch•ss and at the same time tlanp:1•1-crns. :-1nd 
it ha; been gPnernlly abant101wd. So, abo, the e111ployme11t of 
nwn·t11'ial prPparnt ions, cs1wc ially in the form of inunction:-4, 
although mn('h PxtollL•d st ill by many physicians, hns "'-:u·n•ly 
any i11thH'l1C(' that we cnn rPcognize on the cour::;p of 1w1·il:anliti::i. 
'Ye must nt the out:set confp:.:s that the t>IHl to bl• :sought in our 
t1·eatlll<'nt i:; not a dil'cct and immediate limitation or the inflam
matory pl'OCPSs, which w~ cannot accomplish, but rathl'l' the 
coutrol and a1TPst of important condition; 11·hich ac·c·ornpany it. 
Fir..:t among these are dNanp;l'ments or the hPal't' :s funl'tio11. and 
m•xt pain aml fprer. To control the early incrpase in r:ipicliry 
and for('e o[ the !wart's action and also the f,•1-.•1-. di~iralis in 
large <losC's has prO\'t'd it:::Plf n. sorereign l'Plllt>dy.

1 But a 

1 The t.lo~e mu~t be varied according to the st.reng-tb of the prcparntion which ii< rm
ployrrl, which ifl not tho i;inmo in 11\1 localities. ]l('rO in ~lunich we 

thirty to forty-five grain~ to devf'lop the full influence of the 
p(l\nler, from fiflrf'n tn thirty grains divided over the 

info ion with nitrate of potash or soda. 



carefLLl and strict watch is neccssa1T on the part of tht• pl1ysi
cian that he may at once stop the remedy as soon as the digi
tali:; shows its full efYect on the body and regularity of the 
pubc. The advantages to be gai ned in 1wric:arc.litis by getting 
a quietPr action of the heart are greatp1· than would appear at 
first sight, aml possibly the inJlammatory process itself is thereby 
indirectly nU'ectl'cl 

The applicat ion of an ice-bag o\·pr the heart at tltc same time 
]1as beL'll found to bu rery athantageous, whl'tltcr in quieting tlie 
tumultuous action of the heart together with tile seno:1tion of 
palpitation, or allaying the pain which accompanies the disease. 
U Ll1c appl ication is kept up nnintL·1·rnptedly, it will most wonder
fully al lay the pain, ::ulll is gladly used by most patients, and 
1·ecog11izcd as efficacio1rn. At the same time the inlluence of cold 
upon the heart itself is ach-:rntageous. The Qmployment of cold 
has bl'"n prnvecl by others, as by Friecln·id1, to be usdul, 
so that nowadays the moist and warm applications and poul
tices or former times, for this stage or the lliseaso at least, are no 
longer used. If the 1xiin is very sernre, so that i·espiration is 
impelled, then a small close of morphine. either hypodermica lly 
or by the 111 outh, is clearl y indicated, and is to be recommended 
in pre[erenCl' to Joe-al blood-letting; blisk1·s we cannot recommend. 
To contl'Ol tile occrisional sleeplessness, we 111ay order 1110l'phine, 
or a Dorer's powder, or a close of chloral, witlt b<·nefit. 

As regards the treatment of the patiPnt in other respects, 
abo1·e all we must secure complete 1·est or mind and body, and 
he sho LLld not be allowed to leave hi s bed. Th<· givi ng or nourish
ing foocl in libe1·al quantities is u sually prerentecl by a loss of 
appetite, or c\·en clbgno-t for foocl; but still thern is he1·e no 
imperative dcmancl to aroicl the loss of bodily strength by crowd
ing the nomishment from the ,-err ontset . Acconlingly, in the 
bp~i nning, we might orc1Pr a 11111'<-"iy liquid dit\t, ancl in addition 
some aeicl chink- lemonade (drinks containing carbonic acid gas 
arc hy many phy;;icinns rnnsidered injurious). 

Tlw bowels will be best regulated by cnematn , or by some 
mil<l milwral waters. 

\\' li en we reach that stage whet'(' the inflammation is nnested, 
and the eJl'usion remains ~t a stand-still, we must change our 
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treatment. Ir the effusion is not g reat aml resorption begins 
pro1wl'ly, then no mot·e actirn treatment is rcqni1·ed. " "e Jay 
a:-oi<.11• the ice.bag-.:, g ive more strPngthen ing nou rbhmPnt, and 
si mply orcler the pati t,nt to lie quiet in bed for a timP. If, on the 
otlwr hand, the effusion is g reat, aml does not bt:>gin to ~ 11bs itle 
for "'n ral days after reaching its highest point, then we mnst 
endl'nror to hasten its resorption. For thi s purpose we Pm ploy 
the rarious diuretics, digitalis in small doses to increa:;e the 
arterial im)ssure, sol ution of ace tate of potash, e tc. 1 

Concl't'ning the value or iodide of potassium for this pmpose, 
I ba,·e no accurate inl'ormn tion. 2 

In this 8tage of tlie di::>ease good nourh;hnwnt b; VPJ')' pssentinl. 

If pos,;ible, the patient should not now lose nny moie of the l·l1·mt>11ts wliich mnkc 
up the body, but rather adU to tlwm, for we know how nh~orption of l·fTn,..,ion is 
promoted hy inc1·cascd nutri t ion. The d1·mi11Hl for :1ll111nH n mu:-.t gl·ncrall~· he mc.-t 
by c:1sily dig-csted ani mal food, rnch ns <'gg:.:, milk, und til e li ke. The cll·m11nd for 
non-nitrogl'llOllS footl is probably h•ss, than 1101mal, nncl we mu::.t give it in a varil'ly 
of forms as it mny he requi red. The Ji:llient may be nlluwcd \Jeer or li)!ht wine. 
t:n fo11unatdy the improvC'nwnt of the nutri ti on cannot always be accomp\i-;lied, 
for variou" l'Casons which we need not here discu,.s, and moreover our kn o\\-ktl.~1 · of 
the quantitati\'C intcl'changc o f makrials under these e;in:um::.tauccs is very <lc!icicnt. 

Sometimes the exhi bition of prepamtions of iron altll q 11ini11e 
may SPJ'\'e [O assis t in the intpl'O\'l'lllent Of llU triliOll, (llll] al so 
aftl' t' the effusion has been absorbed, these remedies may bu ein 
ployed to comba.t th e ex is ting nn:-e111ia. 

Besidl's causing diuresi~, we rn:ly 11n sten tho remornl of the 
efTused fluicl by other mensnrcs-by c1Privation to tlw ' kin, <'X

citing diaphorL•s i:.;, nntl likewise by del'ivation to the int l·~ ti11es. 
Phy:;icians are cli,·idetl as to how far we should rely on Olll' or 
otltl'r of these llll'thods, but at all events derivation to th l' ~ki n 
is tlw one usually cniploy<'d-ilying blistl•rs, arnl warmth and 
moi>t nre \Bamhl'rg<· t·), or, when the fluid has become purnlent, 

1 Of cligitalis, for this purpose, we giYe doses n( fro::n eight to fiflccn gruim; i of the 
snits which cau!l;(' dinregis hy their affinity for water, acetafo of potal>ll i~. according to 
mr experience. the most efficacious. Of this I azu in the habit of gi\'iug from sixteen 
to fifLy-sh:: gra ins, and as n. rul e the quauti ty of urine jo:: thereby decidedly increased. 

' \\'nning C'urrnn recommended \'Cratrine, which he said caused a dimiuutiou of the 
feyer, lt:&:.cuetl the dy::.puooa, and iucrcascd the quantity of urine. 
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continuous vesication, inunction with iodine ointment, or painting 
with the tinctrrre of iodine, etc. The method by diaphoresis has 
in later days been somewhat neglec ted; not wisely altogether, 
as it seems to me, for, in appropriate cases and with proper pre
cautions, I ham found the use of hot baths and steam baths, 
with subsequl'nt packing, of g reat adn1ntage. 

" ' hen reabsorption of the effusion has occnrred, ancl when 
the patient must be considered as really cured, we must aclri~e 
careful and prnclent living for some time yet, and, aborn all 
things, that he should shun sevl're bodily exertions and all things 
which call forth incri>ased action in the ]!Part (excessire use or 
alcohol, tobacco, etc.). If the ci1·cumstances of the patient permit, 
he should for the time have favorable surroundings (a trip to the 
country, etc.). 

The general principles for the treatment of an acute peri
carditis must often be va,donsly changed or supplemented in 
given cases, according to the character of the primary di sease, 
the presence of complica,tions or spPcially dangerous symptoms, 
the nature of the material exncled, the course of the di sease, 
and, finally, the peculiarities o[ the incli·:iclnal. 

In many cases or si,conclary pericarditis the conclitions are 
such that we do not feel callecl upon to administer remedies for 
thi s morbid ]Jl'OCPSS; at rno::::.t, we endeavor to arou se by stimu

lants the rnorP rapidly failing power of the heart. Such a Rtate 

or things is encountt>rec.l in acute ge1wl'al diseases, and also in 
iiatients with phthisis or Bdght' s di sPase. 

From other. and indeed oppo,;ite reasons, many cases of 
arti cula,r rheumaliom wi th peri curditi s will not call for any 
change in tr<'atment on account of thi s rompli ca ti on1 Rince 

th L· re are no subjt>ctive sufferin g::.:, and no important symptoms 
appear. ' In other cases, 011 the contwry, especially witlt larger 

1 fn the use of ;;alicylatc of soila.. in the treatment of articular rheumati!~m, ~remedy 

h:is been intr(){luccd whif'l1 certainly. :u; re~:trds promptne~ of action, mu~t he coni<i<l· 

t·red a:i acquisition. As rr'gi.ri\-, its innucuee upon the pericarditi", it; cannot br. duubte<l 
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effu ions, I do not consicler tt thornughly indifferent tretttmcnt 
warrantable, though I readily allow that e1·en by tlmt means we 
may obtain favorttble results. The sttme holds true for the peri
carditis, which complicates tt pnetunonitt or a pletu isy, ttncl espe
cially for tlrnt which arises in the course or an already existing 
h1•art disease. l\Ioreo1·er, it is to be remembered thttt in all 
cases in which, from the existence of tt pneumonia, pleurisy, 
etc., the resistance to thu circulation is very great, the utmost 
attention must be given from the outset to sustttining the powers 
or the heart, ttnd every treatment calculatecl to weaken it must 
be a1·oided. 

Of the numerons inclividual symptoms, weakness or tho 
heart in its various forms should be carefully considered. So 
soon as any eridPnc·cs or it appettr, either in an acute or chronic 
fom1, the trPtttnwnt must be essentially tt strengthening one. 
'file acute ttttacks of insul!icicncy of the heart, assocbt1•cl with 
\'Pl',\' grettt anxiety, [t feeling Of Oppression in the chest, and cold 
surface and extremities, call for the strongest stimulants: cam
phor inll:'rnally or snbcuta.neou5Jy, then ether, rntrnk, anc1, aJJo,·e 
all, alcohol (brandy in the form of punch or champag1w). 

If we wa11t to accomplh;h anything nnc1er such circum st:-.nces, 
we must use our stimula nts enL1rgt:'titally nnd conti nuously. 

The only ohjl'ct in the use of st imulants is to sus tain life 
during the momf'ntary clangc•', and to support and .imprm·e the 
circ ul ttt ion for the time; tho lwa1·t itself will not be afTertcd 
tlll'rnby. Pel'llirtnent improrement mnst be sought first in 
nourishment, ttnd especially in that containing large amounts of 
albunll'n. \Yi th this, digitalis. carefully gh·en in small dose's, 
will greatly assist, and ttlso a continned use of alcohol (in the 
form of wine, not bep1·) will be found of service. 

If the process of dep;eneration or the heart has come on in a 
more chronic form and led to dropsy, the same principlPs of 
trt•n.tnwnt hold goocl; but here diuresis may be promokcl and 
a<<iMPcl by other measures, and in such cases hot baths and 
steam baths show excellent results. 

If patit'nts or t11is kind suffer from distress for breath and 
are cnti1·ely skepless, tlrn use of chloral or morphine is. in my 
opinion, imperatively demanded ; ttlso, the occurrence of hie-
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rough or frt>quent Yomiting may sometinws call for the use of 
rnncotics. 

Tlte nature of the exudation may call for c~u·Pf11l consideration; 
tliis is <'speeially so in the distinctly hemonhagic form, as thi; 
clPcla1vs itself by other special symptoms. Asitle from the fact 
that in iuany cases of this kinu the constitution d1·nmnds a very 
strengthl'uing tn,atmcnt, we should make the attempt to arrest 
the bl<•eding by the application of ice-bags ullll the nse o! 
<'rgotin. In the acute scorbutic forms KybL'r has occasionally 
fou]](l excclh•nt results from the use of large doses or quinine.' 

Tlie t1·<'atnwnt or purulent eil'usions must in many cases be 
mlLlressed to the primary disease; aside from tliis, our object 
will be to sustain the strength of the patient, and particularly 
to pt·en·nt anr lo.;s of po\\·er in the lu•art and to control tlie 
exaeL·rbations of fever. Inasmuch as almost e1•ei-y t1-.•atment 
shows bad n•sults, the question arises whether we should not 
attempt to procure an artificial emptying o[ the purulent exuda
tion by an opcralire proceduee; ancl here we may discuss the 
question whether the operation is permissible and what is its 
value in pericardia! exudations generally. 

The opcr:ttion, first proposed by Riola.n the younger, wns subsequently recom

mended hy Scnac1 and also more 1·ccc11tly by van Swictcn, but W:l'> rejected hy 
Morgag-ni and Corvisart-partly on ac.::ouut of the dangrr of the opC'rntion, ancl 
partly on account o[ the uncertainty of the <liagnosis. The operation was first 
performed hy Humcro, in Barcelona, and with succc~s (tSHJ). 9 LatCI\ rcpcutcd 
attempts were m·u.lu at paracrntcsis pcricardii by Skoda. and Schuh. ~mcl nlllo hy 
Kybcr in scol'liutic cases, and many times with favorn.hlc rc!lults. Trou!lsf'au like
wise rccomm ·nclcd the operation. Aran c.1rricd out the pro:>Oi'.ll of LaCnnrc, to 
throw in some irrituting material into the pericardia! sac, after 1nmc·turc, to Jn.,tcn 
th" aclh ~sion of th:: surfaces, and with favorable results, although the operation h:1d 

to b~ repeated !'lCVcml time«, on account o( a renewal of the accumulation, in con

iiCCJ.Uencc of whirh nir entered into the pt'ricanfo1l !'lac. Yet physicians Wt'rc not 
w:rnting to condemn the operation, dnclaring it to he dangerous nnd not propor
tionately proclucfrrc of good. It dicl not l"Omc into grnf'ral uo;;c, so that we cannot 

give n vcrrlict hascd on prnetice. V<'ry rcCt'ntly various physicians have repeated 
the opcrntion, nnd r~pccially in England it seems to have gained a firm foothold, 
where T. Clifford Alhutt has partic11\arly interested himself in it. T. H. Bartlett 

1 'M. Friedreich, loc. cit. 
9 Friedreich, loc. cit. 
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b:i.s nl~o puhli<~hC'd n cnc;c which wns op('ratcd upon with frn·orablc result~, in 
which the aspirator wa.q emplO)'Ccl (drawing off fourteen ounces of hloody 

~erum). 1 

Experience thus far has taught us that the removal o[ pericar
dia! dfu;ions by an operation is not attendPcl by any g reat clanger, 
i[ ordinary precautions are taken . The remits in accidental 
injuriPso( the 1wricarc1inrn support this view of the matter. The 
qnPstion therPfore remains, how far does the opl'!'ation nccom
plish it s ohj<'ct, jndg<'cl by res nlts ! ancl how should it bc•st be 
performed~ l\Iuch thnt applies to the emptying of plenritic effu
sions would hL· in place here. 

ThP numlwr of ens:•; opemtecl on is ns yet too smal l to be nble 
to gire a ,·erdict as to the n•snlts of this met hod o[ tn•atnwnt, 
and ac('ordingly thP indication for the opcmtion is now confi1wd to 
a narrnwe1· fiP1d than it1wrhaps will be later, when our exp,·ri<'nce 
slrnll ham been enlarged. These inclicatious arP: i1J1111Nlinte 
danger to li/'efroni the amount rff the <:!fnsion, and the c0rtainty 
of an unfa\"Orable resu lt from a stationa1·y ancl particulaf"ly a 
purulent e.ff'usion. 

As regards the method of performing the opcrntion, this, in the course of time, 
hns been ns varied as that of thorac1·ntc::.is. Riolan and also Lnt:rrncc propo5cd trc· 
p\iining the StCl'lllltn. rrohah\y WC tutl!;t here make n di!:>tinction IJetWC('ll SCIO· 

filirinous and purnlcnt cffosiun')1 nnd we should doubtless select a capillary trucar 
nncl n.<;pirntor with cxclu..,i1m of for the former, while in the latter the 
~imple 1·emo,·al o( thC': lluicl woni<l sufficr: for n. prrmanent cure of the 
troulJlc. In the purulent fonn we shall ha,·e to <'St:thlio;h an open wouncl with tho 
oppoitunity of washing out the cavity, as 11:1s alrc.•ady been clone. In the ~imphr 
npcr:ition with thl! capillary trocar :md exclusion of air, we nred not h..: wry 
M'tiou<; about the! cxnct 5lpot where th? puncture is mndc. 'Ve shnulcl i1N•rt the 
instrunH:nt in the fourth, or helter, the fifth intercostal space, close to the l'll~e of 
the sternum, and, in order imrcly to :n·oid wounclin~ the lwart, the operation shn11lcl 
he performed with the patient lying on his back. We can ca ... ily a\·oill \\Ull!lding 

th? mammary nrtcry. 
Wht:n the position of the parts is nonnnl, it is S;('arccly possible to p11nrtt1:-P 1hc 

pcrirardium nca.r the left cclg'e of the sternum without opt·ning- the ph·ural ~:H' at 
the same time, flS wf\S ~ho"·n hy Ilammcrnik. and as we lt•a1·n from the po!:liti<lll of 
the parts ohscn•ccl on frozen sc•Ptionf:i uf the body. Ilnt thi~ in jury of the plt·ural 
S.".~ is of trifling importance when the capillary trocnr is used with rxcht<.ion of ail'; 

l Lancet. Dec. 19, 1874. 
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on the other hand, we need not anticipate wounding the edge o! the lung, since 
the latter is pressed asidC' hy the distended pericardium. 

Ir we arc considering the question of a radical operation for pyopcricnrdium, 
we should first cndcaYor, to the Lest of our nhility, to assure> ourselves that the 
pericardia! and costnl plcurre arc adherent, which in long standing, purulent cffu. 
sions, we certainly may expect to find is the case. 

l''or this reason, the aLlvicc given by Larrcy and Dcsault, to enter between Jhe 
xiphoid cartihgc and the seventh left costal cartilage, though anatomically justifi
able, should not in most cases he followed, fol' here other difficulties arc nddc<l to 

tl1e operation. 

·whether the result of the operation is simply palliative, i . e., 
whether the emptied sac refills or not, wou ld, with a larger 
experience, probably receh·e the same answer as iu the operative 
treatment of pleuritic exudations. 

So far the results are fa,·orable; that is, after the operation 
the emptied sac collapses, and pCl'mits the lungs to Pxpand; 
ne1·ertheless a bettl'r result is attained by emptying the sac pa1·
tially and at intervals rather than all at once. 

At all ernnts, where life is threatened it is justifiable to 
operate, and it is also allowable to make an exploratory punc
ture with a. Pmvnz1 s syringe for the purpose of ascertaining 
whether the exudation is purulent or not. 

Tubercular Pericarditis. 

Acute miliary tuberculosis qf the pericardium is Yery rnre, 
and is only seen associated with genera l acute miliary tuber
culosis, especially affecting the sProus membranes. In the course 
of general acute miliary tuberculosis, the ernption on the peri
cardium is destitute of symptoms-at all c1·ents, we are not yet 
snre whether rniliary tubercles on the pericardium gire fi.,;e to 
friction murmurs or not, although it is quite rrnbabh, they do so. 

Tubercular pericarditis is most freqiwntly found in persons 
suffering at the same time from tubt·rculosis in other organs, and 
esrecially in I he lungs, an cl t•itlwr is clcn·lop<'d from the outset 
in th is manner, or else a si mple <· h1"011ic p~ricanlitis finally 
assumes a tubercular form. It is rare that the latter occms in 
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individuals who give no evidence of tuberculosis elsewhere in the 
body; moreover, we must remember that, even in cases of marked 
pulmonary tuberculosis, a simple pericarditis is more common 
than the tubercular form. 

We mny learn how rare tubercular pericnrditis is even in tuberculous patients 

from the records of Willigk, who in one thousand three hundred and seventeen 

autopsies on tuberculous individuals only found the pericardium affected eleven 

times. Eppinger found tubercular pcricarditis somewhat more frequcntly. 1 

\Ve find in such cases a more or less abundant exudation in 
the pericardia! sac, which is almost always markedly hemor
rhagic in character. The pericardium is in a state of chronic in
flamrn>ttion, is thickened in bands, and the two coats are here 
and there adherent and covered with both old and recent deposits 
of lymph. Together with the inflammatory products, numerous 
gray and yellow mi!iary tubercles are found distributed over 
the serotts coat, and between the bands and pseudo-membranes, 
and sometimes, wedged in between the muscular tissues of the 
heart, are seen yellow, cheesy nodules, from the size of a bean to 
that of a hazel-nut. 

The symptoms of tubercular pericarditis resemble exactly 
those of a simple chronic inflammation of the pericardium. In 
the comse of the disease the watery portion of the exudation 
may be partially reabsorbed-a commencement of a cure, just as 
occurs in tubercular pericarditis. As the physical signs give no 
clear indication for the diagnosis of tubercular pericarditis, we 
can only suspect it when a chronic pericarditis occurs as a 
complication of tubercular disease in the lungs, peritoneum, 
etc. In these complicated conditions we can naturally arrive at 
no certain conclusion from the nature of the fever, etc. The 
diagnosis will be all the more uncertain from the fact that, as 
we have already said, even in tuberculous patients, the pericar
dititi, as a rule, has the character of a simple inflammation, and 
that, on the other hand, cases are unknown where the tuber
cular inflammation confined itself entirely to the pericardium. 

Oar treatment can only be the same as that for a chronic 

1 Prag. Vicrtcljahrschrift. 1872. 113, p. 13. 
VOL. VI.-40 
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pericarditis-endeavoring to sustain the heart, allay the fever, and 
support the general health. \Vhen there is existing tubercular 
disease of the lung, we must avoid all depressing treatment as 
well as all operative procedures. 

The occurrence o( a pericarditis of this nature will have no 
special influence on the treatment of the primary trouble in the 
lung, but it will serve to hasten the surely fatal termination of 
that disease. 

Carcinomatous Pericarditis. 

Carcinoma very rarely occurs in the pericardia! sac, and 
when it does, it is as an extension of the disease from neighbor
ing parts, particularly from the mediastinum, sternum, or rosoph
agus, on to the pericardium. Much more rarely do we find 
nodules on the pericardium, secondary to acute miliary carci
noma in other serons membranes. 

KOhler found cancer of the pericardium six times in 9118 autopsies; Gilnsburg 
once in 1700 i and Willigk, in 477 autopsies on patients clying of cancer, found the 
pericardium affected seven times.' 

When the new growth extends to the pericardium irom 
neighboring parts, the parietal layer shows, as a Tule, a diffuse 
infiltration of cancer, or else the mass grows from a single 
limited spot and 1irojects in nodules into the sac. Associated 
with it, there is almost always a Hnid effusion into the cavity. 
The fluid is frequently hemorrhagic in character, sometimes 
purulent and ichorous, and again in other cases it has more the 
appearance of serum. 

The symptoms may be the same ·as those of chronic peri
carditis or of a serous effusion. \Yhen cancer exists in the 
neighborhood, the development of an increased dulness over the 
heart, of a triangular shape, will cause us to suspect that the 
pericardium has become inl'o]ved in the new growths, although 
even in such cases a simple pericarditis or a serons effusion is 
more common. " ' e have allndecl to the fact that under such 

1 lnDucltck, lac. cit. 
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circumstances the extension of the new growth outside the peri
cardium may easily simulate enlargement of the pericardium 
itself as regards the signs on percussion. 

Sometimes when the new growth extends on to the pericar
dium WP may have the signs of an acute pericarditis; this occur
r1•nce will also cause us to suspect cancer of the pericardium 
when it exists in the immediate neighborhood. 

Aclhesions between the Heart and Pericardium. 

Merkel, Obscrv. sur lcs malacl. du cc:cur. Hist. de l'acad. royalc des scicnc. Tom. XI. 
Berlin. 1875. p. 56.-Ilaller1 Element. phys. Tom. I. Lausannre. 1757. p 289.
Afory11.7ni, De scdihus ct cnusis morb. Tom. IL lib. Il. ep. 17-24.-Lieutaud, 
JJist. anat. med. Tom. II. lib. IJ. Paris. 1767.-Puhl, De pericardia corcli aclhcr· 
ente cjusque motum turb. Progr. Lips . 1775.-Nebel, Progr. de pericard. cum 
cordo concrcto. Gicsscn. 1778.-Senac, TrnitC de la struct. du cccur. etc. Tom. 
IT. Paris. 1783.-0orllisart, Ess. sur lcs mal. et les Ies. org. etc. Paris. 1818. p. 
37.-Krcysiq, Die Krnnkh. rlcs Hcrzcns. IL 2. S. 623.-J. Dope, Krankh. des 
Jlcrzcns und dcr grosscn Gcfiis.'>e. libers. Berlin. 1833. S. 333.-Dundas, On a 
peculiar disease of the henrt. Med. chir. trans. Vol. I. 1815. p. 37.-ltfiiTln, De 
concret. morbos. cordis cum pcricard. Diss. Bonn. 1825.-Skoda und Kollttschka, 
Uebcr Pericardit is in pathol. und diag. Bcziehung. Ocsterr . med. Jnhrb. 28. 
Bd. Wien. 1839. S. 419.-Aran, Rceherch. sur lcs adh<l r. g<lnCr. du p<lriearde. 
Arch. g~n. de mCd. Avr. 18·l4. p. 466.-Gairdner1 On the favorable terminntions 
of pcricarclitis. etc. Edin. Month. Jour. of Med. Sc. 1851.-Skoda, Ucbcr die 
Ersehcinungcn dcr Vcrwaehsung des Herzcus mit elem ITerzbeutcl. Zcitschr. dcr 
Wiener Acrztc. April, 1852. Sitzungsbcriehtc der k. k. Akadcmic der Wisscnseh. 
No,·. 18.31.-Ki.irner, Casuistisehc Bcitriige zur Lchrc der Erscheinungen dcr Vcr
wachsung des llcrzens mit elem Herzlieutcl. Wochcnbl. cl Zeitschr. cl k. k. GC'Sell
schaft cl. ~\crzte zu Wien. Nos. 2u. 5. 1855.- Willi<tms, Lectures on diseases oft be 
chest. Deutsch rnn Bchrcnd.1841.-Francis Sipson, On theehangei;:, etc. Worcester. 
184-l.-Ci:jku, Drei Bcobachtungcn. Prag. Vicrtelj. 1855. 2. Bd.-Lato, Ohs. on 
pcricnrcl. Dubl. Quart. Journ. of Med. Sc. Aug. 1856.-Potoin, Bullet. de la soc. 
annt. da Paris. AoCtt, 1856.-Bertin, Pericard. aclh~s. avce cnillots bCmorrhg. 
enkyst. <lans lcs fouss. mcmb. Bull. de ]a Soc. anat. Juil. 1857.-Traube, Zur Lehre 
von dcr Yerwachsung des Herzcns mit elem Herzbeutc1. Med. Zeitung. lu,:g. vom 
Vercinc flir lleilk. in Preusscn.11. 1858.-Brei.thaupt, Volh~tiindig'C Vcrwachsung 
des Herzbeutcls mit elem Hcrzen. Ibid. No. 14. 1858.-.ilfauri<tc, Des adh(:r\'llCCS 
du p<lric. ct de la ponct. de ccttc <':wit(: s(:rcuse dans la p(:ricarclitc. Gaz. d es II Op. 
38. 1858.-Henry Kennedy, On adherent pericard., its diagnosi!'I nntl its n•sults. 
Edin. Med. Jouru. May. 1858.-Gafrdner, On the results of adherent pcrieard. 
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Edinb. Med. Journ. June, 1858.-Rechtseitigcs plcuritischcs Exo;udnt, mit Pyo
pncumothorax, Pcricarditis und theilweiser Verwnchsung des Pericnr<ls mitclcm 
Hcrzeu. Ocsterreichische Zeitsch. fur prnct. Ueilk. V. 41. 1859. 601.-llmdi, 
Docs the pericard. become universally adherent to the heart after acute pericar. 
ditis and recov. B1;t. :Med. Joum. 16. March. 1861.-P. Bosisio, Not. clinich. int. 
ad un caso di aderenza totale de l'pcric. Ann. univers. di Med. J\lilano. Nov. 
1861.-Skoda, Zur Diagnose der Verwachsung des licrzens mit dcm Ticrzbeutcl. 
"Wien. allg. med. Zcitsch. 1863. 36.-llenrie-Marie Fournier, Des adherences du 
pcricarde. These, Strnssbourg. 1863.-Abcllea, Deutsche Klinik. No. 31. 1850.
Geist, Klinik der Greiscnkrankheit. Erlangcn. 1857-60.-0ppolzer, Spitnlzcitung. 
Nos. 10, 13, 14. 1861.-Jaccoud, Gaz. hebd. YIU. 1861.-Moore, Gnz. med. de 
Paris. 31. 1863.-Belz, Auscult. Erscheinungen bci pcricarcl. Vcrwachsungen. 
Memornb. IV. 8. 1859, und XI. 1866.-N. Friedreiclt, Zur Diagnose dcr Hcrz
bcutelverwachsung. Vircb. Arch. 29. Bd. 1864.-E. Arc!ur, Two spec. ot 
extensive calc. dcpos. in the peric. Trans. of Path. Soc. XX. p. 191.-S. 1Vill:a, 
Adherent pcric. asa cause of cardiac disease. Guy's hosp. rep. A"Vl. pp. 196-208. 
-E. Galvagni, Stud. clinic., Sulla sinfise card. e sul. rirntram sist. Riv. clinic. 
di Balog. 1873. Nov.-A. Kussmaul, Ueber schwielige :Mccliast. pericarclitis und 
den paracloxcn Puls. Berl. klin . Wochenschr. 37-39. 1873.-E. Cerf, Die Ver
wachsung des Herzheutcls. Diss. Zilrich. 1875 (contains n number of biblio
graphical rcfcrcnces).- lVebb, A case of a most extensive pericardial adb. 
Philadclph. Med. Times. April 15, 1872. · 

After the erroneous supposition, that obliteration of the peri· 
cm·dial sac was a congenital defect, had been abandoned, 
Vieussens, Lieutand, Morgagni, and others began to investigate 
the matter, both clinically and from a diagnostic point of view. 
Morgagni found, by the comparison of a series of forty-five cases, 
that the most frequent sign was absence of a visible apex beat. 
By various observers, as by Testa ancl others, severe palpitation 
was considered an important sign; while Senac and lilrnwise Cor· 
visart declared that irregular and tumultuous movements of the 
heart and the feeling of tearing in the cardiac region were essential 
symptoms. 

IIeim and Kreysig asserted that they could recognize an ad
herent pericardium by a depression formed at each systole of the 
heart, at the left of the scrobiculum cordis, close under the false 
ribs. Sanders stated that he had observed an undulatory move· 
ment at the same place. Laennec, Bouillaud, and Pion-y, 
however, could not satisfy themselves of the accuracy of these 
last statements. J. Hope described various symptoms which he 
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believed to be characteristic of adherent pericardium ; but none 
or these proved trustworthy. According to "'illiams' observa
tions, the movements of the heart can be more distinctly felt; the 
intercostal spaces are retracted; the dull sound, on percussion in 
the pericardia! region, remains the same dming inspiration and 
expiration. All these are given presupposing a simultaneous 
adhesion to the anterior chest wall. Arnn considers the disap
pearance of the second sound of the heart to be an essential sign. 

In spite of the efforts of these numerous investigators, the 
c1iagnosis of adhesions between the heart and pericardium had 
no solid foundation until Skoda gave us the exact information, 
tliat in a series of cases characteristic symptoms are always 
ob:;erved, which render a diagnosis possible. Recently Fried
reich has added another objective sign of obliteration of the 
pericardia! sac. 

Etiology. 

Adhesions of the two pericardia! layers are found Yarying in 
extent anu of a more or less solid consistency. At autopsies we 
occasionally meet with them, either as unimportant and acci
dental conditions, or else as forming the anatomical starting-point 
of disease of a special character, which may lead directly to a 
fatal termination. \Ve must c1istinguish between loose adhesions 
limited in character, and those which are fi1m and more extensive. 
If the adhesion is so close and so general that we can no longer 
recognize the point of separation of the two layers, the condition 
is called obsolescence or obliteration of the pericardia! sac. 

Every ac1hesion of the layers of the pericardium is the 
product of an antecedent pericarditis. Not uncommonly the 
inflammation which caused the adhesion has been entirely latent, 
or at least has given rise to no violent symptoms. 

Yet abundant fibrino-serous effusions with delayed reabsorp
tion and chronic pericarditis are the most frequent causes of 
adhesions. In how many cases of pericarditis permanent adhe· 
sions remain, is, as we have already hinted, a difficult question 
to answer. Limited adhesions are much more frequently found 
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than those which are extensive, or those which cause total ob!it. 
eration of the sac. 

Chambers found adhesions in 5 per cent. of all autopsies. Lcudet saw in 

1,003 autopsies adhesions in 5. 7 per cent., and total obliteration in 2.5 per cent. Wil

ligk found complete adhesion sixty-eight times in 4,500 post-mortem examinations, 

i. e., in 1.5 per cent. According to Gairdner, e:<tensi ve adhesions occur in 2.:1 per 

cent., and slight ones in 5 per cent. more. Geist, in the examiuatiou 0£ five hun

dred and fourteen people of advanced age (from sixty to ninety-three years), found 

adhesions twenty-six times-that is, in 5 per cent. Gi.iusburg saw it only in 1.2 per 

cent. of bodies examined. 

How far other things, besides those enumerated, serve to 
develop adhesions, we do not as yet know. As examples we 
might mention feeble movements of the heart, continued dma
tion of the inflammatory irritation, repeated renewals and cessa· 
tion of the inflammation, etc. 

Bonillaud and Ayres observed total adhesion of the pericardium in cases of new 

growth in the mediastinum, which had completely enclosed the heart. Barlow 

and Peacock saw hydatid cysts witll adhesion of the pericardia} layers. 1 

As regards age, the statements hold true which were made in 
reference to pericardi tis. 

E. Cerf made a collection of forty-three fntnl cases with total adhesion i and, 

arranged in order of age, the autopsies occurred as follows. 

From the 1st to 10lh yca1· . . . . . . . . . . . 3 times. 
U II 10th II 20th <I 15 u 

II II 20th II 30th U 8 " 
" " 30th " 40th " .... .. .•.. •. •••. .•. ... 5 " 
I( " 40th " 50th " .........•••.•.•...•... 6 u 

U U 50th II 60th II • 3 U 

U It 60th II 70th H , , , , , , • , • , • , • , , , , , • , .. , , 3 II 

The youngest of these forty-three patients was eight years old. Cases of pcri

cardial obliteration occurring in early childhood have been reported also by Rilliet 

and Barthcz, Wilks, Hope, and otherR Bednar found adhesions in an infant of 

three months, and Billard and Jlucter in new-born children. In the latter case 

there must have been pericarditis during footal life. 

The time required from the beginning of the inflammation, for 
the development of adhesions, is very different in different cases. 

1 Cerf, loc.cit. 
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Sometimes the period cannot be marked at all clnring life, and 
in other cases not accurately. 

In one cnse, o~rved in the General Ilospital jn Vienna, after eight days from 
the commencement of the disease, a retraction over the apex was observed wit.h 
each systole, and this gradually and steadily increased i at the autopsy fresh adhe
sions were found between the apex of the heart and the pcricardium. 1 E. Cerf 
relates a case in which symptoms of adhesion were developed after nine days. 
Bouillaud at an autopsy saw adhesions formed in twenty-four days, which could 
with difficulty be torn asunder. Similar observations have many times been reported. 

Pathological Anatomy. 

The connective tissue which binds the two layers together is 
sometimes clelicate and loose, and again fu·m and abundantly 
developed. Often, owing to the constant movements of the 
heart, the adhesions are drawn out into strings and fibrous cords, 
which possess considerable thickness and firmness; and this is 
especially the case at the apex. In other cases both serons 
layers are grown fast together. Moreover, the pericardia! layers, 
and particularly the visceral, may be more or less thickened, so 
that the heart seems to be surrounded ancl enclosed by a firm 
sheath or capsule or connective tissne. Fibrous thickenings of 
the pericardia! layers of this nature are not always present, how
ever. Sometimes we are still able carefolly to separate them, 
and in other cases the union is so intimate that separation is 
impossible. 

Sometimes between the aclhesions we find remains of the 
exudation imprisoned ancl fully encapsulated, thickenecl pus, 
and masses like pap or cream, consisting purely of chalk mole
cules, arising from calcification of the pus. Sometimes larger, 
irregular, brittle, chalky concretions are formed in this way. 

The fibrous thickenings and the connective tissue binding the 
two pericardia! layers together may also undergo calcareous de
generation. In this way bony plates are formecl, of either a 
rounded or an irregular, branching shape, and sitnated chiefly 
upon the visceral layer. ·where the calcification is extensive, 

'Schmidt's Jahrb. Ild. 103. S. 139. 
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the heart may appear to be encased in a bony shell. In such 
cases it is difficult to conceive how it is poti~iule for the heart to 
contract at all. 

Such calcifications were observed even by the older physicians. LaCnncc, in one 
case, saw the heart entirely enclosed within a l>ony shell. Louis, Chcscldcn, 
Gendrin, Kreysig, report similar inst<mc~. Among cighty·flYc cases of adhesions 
between the pericardia! hlyc1-s, Chamhcrs observed culcific deposits five times. In 
a case reported by Bouilluud a concretion on the apex of the heart had perforated 
the pericardium. Forster and vou Bamberger have also reported instances of ex
tensive calcific deposits. There was extensive calcification in the following case, a 
brief history of which I subjoin: 

S. J ., ret. fift~·-four, a whitc'washer, presented himself on the 25th of 1\Iay, 1875, 
at the Clinic of Prof. von Zicmssen. Uc stated that he hacl formerly often suffered 
from shortness of breath, especially upon making any physical exertion. Jfo had 
never had acute rheumatism, but had probably indulged too freely in the use of alco
hol. In D~ccmber, 1874, the difficulty of breathing having increased very decidedly, 
aml the feet and ahdomcu having begun to swell, patient applied for ndmissiou to 
the hospital, and remained there under treatment six weeks, when he wns discharged 
in an improved state of health. 

His conclition on the 25th of May was as follows : Marked cyanosis, becoming 
extreme during paroxysms of coughing i mucous memlnanes of a dark, livid hue i 
the skin of the lower extremities bluish-red nod decidedly sclerotic. The external 
jugulars arc distended with blood, and do not diminish in size even when a deep 
inspiration is taken; there is no vi,;iblc pulsation in the veins of the neck. The 
eye balls arc very prominent. Pulse small, soft, 104, tolerably regular, :lllcl not 
paradoxical. Number of respirations, twenty- four; slight dyspuren. The apical 
impulse cannot be felt at any point; no murmurs; heart sounds feeble i the second 
pulmonary sound alone is somewhat louder. The area of cardiac clulncss docs not 
appear to be enlarged when the patient is in the recumbent position i in the sitting 
posture the area of relative dulness is increased, not only in length, but also in 
breadth. Effusion into both pleural cavities, rather more in the left than in the 
right; above the effusion the respiratory murmur is vesicular at all points; loud 
rhonchi also audible. Abdomen large, tense; its walls redematous ; abdominal 
cavity contains an abundant free exudation. The left lobe of the li\•er seems to 
be exceedingly small; it extends to the linen. alba near the xiphoicl process; its 
border is hard and sharp; the right lobe has diminished to a less extent. Owing 
to the presence of fluid in the left pleural Ca\•ity, the spleen cannot be accurately 
measured; it docs not, however, extend as high up as to the arch of the ribs. 
Urine dark-brown i contains no albumen. Appetite good; slight constipation; 
almost entire sleeplessness without the aid of remedies; dizziness; mind nets s.low· 
ly. Diag11.osi1: Degeneration of the heart muscle, connected ·with-in all proba
bility-old pericarditis. Died the same day . 

.Autopsy: Body o( powerful build; abdomen distended; cyauosis; wcll-m!l.l'kcd 
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dropsy. Costal cartilages ossificdi hoth pleural cavities contain large qunntitics of 
a clear yellow serum; the lung:1 correspondingly compressed, in most places dry 
and bloodless; the bronchi very red, and their contents purulent. Pcrical'dium. 
a<lbcrcnt to heart throughout its entire circumference; anteriorly and posteriorly. 
but not on the sides, the connective tissue binding the two together has undergone 
complete ossification; marked rodcma. of the subscrous connective tissue of the 
heart. On the left side, bct\vccn the two layers of the pcrical'llium, there is an 
cucnpsulatcd mass of substance like thick pus; the walls of this cavity arc covered 
with chalky scales, and the contents consist of a chalky emulsion containing no 
pus corpuscles. 'f'hc muscular tissue of the heart is extremely Uiin, the left ven
tricle being to n very mnrkccl degree narrower than. the right. The bundles of 
musculttr fibres seem. st ill to be pretty well preserved; transverse markings still 
distinct. A small osseous fragment, the size of a pea, rests upon the right nortic 
valve. The noduli A.rantii nre somewhat thickened; the valves, however, are 
apparently sufficient. Spleen, 0 x 15 ctm.; parenchyma. tough, dark, ancl o[ a 
blackish-red hue. Livcrsomcwhattliminished in size; nutmeg coloring; caleific, 
pea-sized spots on the surface of both lohcs. Abdominal cavity contains a moder
ate amount of clear yellow scrum. Abundant pigmentation of the mcscntcry and 
intestinal walls. Kidneys a little increased in size, cyanotic, tough. Mucous 
membrane of the stoma.ch strongly pigmented and hyperromic. 

In regarcl to the behavior of the heart itself, after adhesions 
have taken place between the pericardia! layers, some authors 
have maintained that, in addition to the complete obliteration of 
the pericardia! sac, the organ Yery often undergoes hype1·trophy 
and dilatation. The chief advocate of this view has been J. 
Hope, who states that be has never in a single instance failecl to 
find these alterations. According to his view, the hypertrophy 
and dilatation are the necessary conseq nences or the adhesions, 
which, by furnishing increased resistance, impose addirional 
labor on the heart. Ile also believed that the hypertrophy is 
further favored by the myocarclitis which accompanies the whole 
process. 

Stokes, among others, opposes this view and, without deny
ing the possibility or such a consecutive hypertrophy, disputes 
both the necessity and the frequency of its occnnencl'. The 
statistics compiled by Beau and Kennedy showed that hyper
h·ophy is a frequent accompaniment of pericarclial adhesions. 
Gairdner's investigations led to the opposite result. Quite re
cently Dnchek, Friedreich, and others have completely refuted 
the idea that obliteration or the pericardia! sac necessarily entails 
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a consecutive hypertrophy of the heart. Thi , tlwy declare, is a 
common though accidental occurrence, which either existed 
already before the formation of the pericardia! adhesions, or 
followed upon valvular defects coetaneously developed. 

It is an undonbted fact that hypertrophy and dilatation are 
very often wanting. The heart may be perfectly normal. This, 
it must be confessed, is rarely the case, and is encountered 
almost only in cases where the adhesions are limited in extent, 
or at least are not very firm. As a rule, the heart is found in a 
more or less well-marked condition of degeneration and atrophy. 
The bundles of muscular fibres show evidences of fatty degen
eration, or even of hyaline and pigment degeneration; or tbe 
appearances are those of an interstitial chronic myocarditis 
with its rest1lts (true cardiac stenosis, tendinous degeneration of 
the papillary muscles, secondary endocarditis). 

\Vhile in some cases these processes may, without doubt, 
have already begun dming the acute stage of the preceding 
pericarditis, in others they are, as Friedreich has also remarked, 
the direct result of the -pericardia! adhesions. \Vithout ente1ing 
into the question whether the myocarditis is the immediate 
result of the pericarditis, or first originates after the adhesions 
have taken place, the results which follow the myocarditis may 
be different. Thus in one case there will be simple hypertrophy 
and dilatation, in another degeneration and atrophy-the results, 
in both instances, of the myocarditis. The atrophy is clearly due 
to the hyperplasia of the connec tive tissue, and to the pressure 
exerted by the still' fibrous encasement into which the pericardium 
becomes converted. Under these circumstances dilatation of the 
cavities of the heart is rendered impossible by this same rigid 
envelope. If the heart substance has already become flaccid and 
flabby before the connective tissue has acquired sufficient 
strength and stiffness to offer snch a degree of resistance, 
passive dilatation of the ventricles will follow, on account of the 
enfeebled contracting power of the heart. The dilatation may 
then lead to secondary muscular hypertrophy; this will con· 
tinue, however, only up to the point where the cicatricial tissue 
begins to restrict the supply of nourishment to the heart sub
stance, and then from that time forth degeneration sets in. .A.s 
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a matter of course, in a few cases the hypel'trophy may have 
already been present before the adhesions formed. 

Adhesions may form not only between the pericardia! layers, 
but also between the outer su!'face of the pericardium and the 
antel'ior thoracic wall, the pleural surface, and the organs situ
ated in the posterior mediastinal space-the msophagus, the 
aorta, and the spinal column. 

Pathology. 

General Picture of tlte Disease. 

In earli0r times physicians were divided in their opinions 
regarding the q trnstion, whether pericardia! adhesions were ca
pable of exerting a disturbing influence upon the normal func
tions of the heart and upon the general health. Thus, Lacnnec 
and many others believed that obliteration of the pel'iCal'dial sac 
was a matter of no very great importance, while Corvisart, in 
harmony with the views of the earlier observel's-Lancisi, hlor
gagni, Yienssens ancl others-considered the condition as incom
patible with long life. These differences of opinion may be 
explained by the fact that the adhesions themselves present 
great di/Ierences, and consequently give rise to very dill'erent 
consequences as regards the functions. 

The pel'icardium. may be adherent to the heart without giving 
rise to any distnt·bances whatsoever. In these cases the adhe
sions are either so limited in extent or so loose that the heart 
experiences no interference in its movements. At the same time 
the heart is neither atrophied nor degenerated, and consequently 
all those symptoms which usually accompany degeneration of 
the heart are wanting. These changes, it is true, may exist for 
a certain indefinite length of time with a perfect condition 
of health, and are only accidentally discovered, in most cases, 
at the autopsy. unless the observation, at some previous time, 
of a pericarditis, has Jed us to suspect the existence of adhe
sions. 

Of those cases in wh ich certain functional disturbances point 
to the existence of heart trouble, the majority are not distin-
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gt1ished by symptoms that are at all characteristic or peculiar. 
The symptoms which are observed in enfeeblell muscular con
tractility of the heart and interference with the circulation are 
the same as those which are "·ont to accompany various other 
affections of the heart, even chronic pericardi tis. 

Often there is a very marked degree of cyanosis ; the dis
tended veins stand out prominently upon the neck; the pulse 
wave is extraordinarily low, and scarcely to be felt by the 
finger; the pulse, too, is often irregular, the individual waves, 
in particular, being of different heights; the frequency of the 
pulse is almost always increased. The apex-beat is lost, or only 
a slight tremor is to be felt, and the heart sounds are usually 
extremely feeble. The lh·er is more resistant than usual, and 
increased in size, or, on longer dtuation of the process, the organ 
may even present the appearance of the atrophied nutmeg liver. 
The spleen is not unfrequently enlarged. In consequence of the 
diminished aortic pressure the urine is considerably diminished . 
in quantity, of high specific gravity, high colored, and may also 
contain albumen. 

Usually the patient suffers from dyspnma, particnlady on 
slight bodily exertion or mental excitement, and not unfrequently 
also from continuous orthopnc:ea with prrocorclial distress, a ten
dency to faintness, and insomnia. 'fhe sensation of palpitation 
is experienced only occasionally. 

If death do not occur from complications, or from a sudden 
arrest of the heart's action, general dropsy is developed, which 
may attain a very high degree. Should the heart temporarily 
regain its energy as a result of rest, improved nutrition, the use of 
digitalis, etc., the secretion of urine becomes considerably in
creased, and the dropsy declines for a time, but only to return 
anew. In consequence of the chronic ceclema of the lower limbs, 
scrotum and abdominal wall, the skin of these parts becomes 
thickened, acquires a bluish-red color, ancl is very apt to be 
attacked with erysipelas. The often copious effusions into the 
serous cavities add to the difficulty of respiration, and by the 
sensation of fulness which they occasion render the administra
tion of food more difficult. The rnsnlt is invariably fatal, and 
may be produced by gradual exhaustion, by mdema of the lungs, 
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by hemorrhagic infarctions of these organs, or by terminal 
inflammations. 

These symptoms either follow directly after the occurrence of 
a pericarclitis, or they may develop successively withont a 
marked beginning. The causal pericarditis may have remained 
latent, or it may have occurred a long time before, and have ter· 
minuted in apparent recovery. 

011Jy a part of the symptoms mentioned are produced by the 
adhesions; the rest, and in fact the greater portion, are dne to 
the concomitant changes in the cardiac muscle, so frequently 
attendant upon the presence of adhesions. Even when these 
adhesions are of snch a nature as to produce but little interfer
ence with the movements of the heart, muscular degene1ation 
may still ensue dm-ing the further progress of the disease. 

Not unfrequently the functional disturbances do not make 
their appearance until the connective tissue of the adhesions has 
become more rigid, or even calcified-processes which require 
considerable time for their completion. 

The stage of muscular degeneration may be preceded by a 
period of hypertrophy, during which the compensatory, though 
probably merely incidental gain in the working force of the 
heart, undoubtedly better enables the organ to overcome the 
resistance to its contractions, produced by the pericardia! adhe
sions. 

Cases of this kind present in their symptoms, particularly in 
thei1· later stages, a great resemblance to each other,' although 
they may differ very much in duration. 

\Yhen the cardiac movements are seriously impeded by close 
adhetiions, symptoms ensue, which, by reason of their rare 
appearance, except under these conditions, are of the greatest 
value in the diagnosis of pericardia! adhesions. These symptoms 
consist of an immovable position of the heart, systolic depressions 
of the intercostal spaces with a loss of the apex-beat, and the 
diastolic swelling of the cervical veins, noticed by Friedreich. 
Sometimes these symptoms may be observed to occur as an im-

1 Vidc S. lVilk.t, Aclhercnt Pericardium as a Oause of Cardiac Disease. Guy's Ilosp. 
Report. XVI. 106-208. 
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m~diate result of a pericarditis, the systolic depressions being 
noticecl :it a morning visit, whereas nothing of the kind could be 
detectecl the evening before. In such cases the clerangement or 
the circulation, ancl the enfeeblecl action o[ the heart, must b~ 
produced immediately by the rapid occurrence of adhesions 
between the pericardia! surfaces. As a rnle, however, the signs 
referred to develop very gradually ancl imperceptibly, and are 
not cletected unti l after complete aclhesion has taken place. 

The firm adhesions, which are the subject of present con
siclcration, are scarcely ever broken up, ancl alwa.ys prove fatal 
after a, period varying with the firmness of the agglutina.tionsancl 
the progress of the muscular degeneration. The reportecl cases, 
in which the supposed signs of aclhesions disappeared again, were 
presumably instances where the connections were so slight as to 
be ruptured when the heart recovered its energy. 

The rapid disappearance of pericardia! friction sounds during the course of 
pcricardit.is is by itself not to be regarded as an indication that adhesion has taken 
place, because the same sudden disappearance may be produced by several other 
causes. On the other hand, the friction may still continue to be audible for some 
time after the surfaces have become partially adherent. 

Analysis of Individual Symntoms. 

To describe more fully the subjective and objective symptoms 
occasioned by the derangement of the circulation, would be merely 
to repeat what is already obvious, viz., that they constitute the 
most striking part of the symptoms of pericardia! adhesions. For 
historical reasons, however, the sensation of palpitation requires 
specia.l mention, because several of the earlier observers, Vieus
sens, Lancisi, Lower, Baillie, Testa and others, have laid great 
strPss upon this symptom. Palpitations, however, occm only in 
a minority of cases, and present no characteristic features. When 
they are present to a noticeable degree, it is usually in connec
tion with hypertrophy of the heart. 

Tho different views, which still prevail up to the present time, 
in regard to tho occurrence of hypertrophy of the heart as a re· 
sult of pericardial adhesions, and in regarcl to the way in which 
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this result i proc1uced, luwe been aheady considt•red in the dis
cussion of the anatomical conditions_ The differences of opinion 
in regard to the relati 1·e freq nency with which cardiac hypertrophy 
is encountered will be reconciled, if we avoid starting out with 
generalizing views or the significance and genesis or the lesion. 

U hypertrophy be met with in some cases, and atrophy in 
others, it is evident, without determining the exact relative fre
quency of these opposite events, that the pericardia! adhesion is 
not necessarily followed by l!yperlroplty, ancl that the opposite 
result, the atrophy, which is found in so many cases, must be 
produced by the presence of some other factor. If we examine 
the anatomical descriptions of the cases where ma1·ked atrophy 
existed, we find very frequently that special mention is made of 
the firmness or the adhesions, and of the presence of calcifica
tions ; and it is only fair to suppose, therefore, that the nature 
of the adhesions must have some influence upon the occurrence 
of this lesion. It is the pressure of the cicatricial tissue upon 
the nntl"ient vessels, and upon the muscular substance itself, 
which initiates the atrophy, while the passive dilatation of the 
cavities is prevented by the resistance of the enveloping capsule. 

Whether lhe traction of the cicatricial tissue may not in many cases also operate 
cxccntrically, and thus bring about a dilatation of the ventricles, especially when 
the parts are fastened to the spinal column or the nntcrior chest wall, I shall not 
vcnlurn to decide. While we must concede that such an event is possiUlc, it is 
certainly rare. 

In the opinion of Hope and his followers, it is the increased 
resistance to the cardiac movements which calls forth a com
pensatory l!ypertropl1y. But, unfortunately for this view, it is 
just in the cases where the adhesions are th<> firmest, and the 
resistance the greatest, that hypertrophy fails to occur. Fur
thermore, if we admit that the serious impairment in the nutri
tion of the muscle in these cases tends to prevent the occurrence 
of hypertrophy, it follows equally that the view, according to 
which the work of the heart is increased by the adhesions, must 
be errnneous, and that, instead of adding to the normal work, 
the lesion actually diminishes the capacity of the heart for its 
usual task. 
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Only in those cases where a passive dilatation of the ventricles 
has occurred early in the disease, before the co1mectil•e tissue has 
exerted its concentric traction, can there have been any occasion 1 

for the performance of increased work, and in such instances 
hypertrophy may result, if the conditions of nutrition are favor
abl~. 

If it were demonstrated that a. concentric hypertrophy of the heart docs take 
place iu cases of obliteration of the pcricardial cavity, this fact would militate 
against the view expressed above. I have never, however, seen n case o( this kind, 
nor do I t11ink that even such a condition ought to be ascribed to a muscular hyper
trophy induced by the additional work urnUc necessary by adhesions. 

Cardiac hypertrophy from this cause is brought about in just 
the same way as the muscular hypertrophy resulting from idio
pathic myocarditis. In both cases the lesion may affect the 
entire organ or only one of its divisions. 

In the further course of such cases, too, there prevails a 
similarity in many i·espects to hypertrophy of the heart as it 
occurs "·ithout pericardia! adhesions. In consequence or the 
pressure of the tissue which constitutes the adhesion, a degenera
tive stage, with all the symptoms proper thereto, may occur 
within a comparatively short time. Under this head belong 
relatine valvular insufficiencies. Cases of the sort are described 
by Jaccoud, Schiitzenberger, J\Iarvaud, and others. 'Ve then 
observe valvular murmurs, and, in insufficiency of the tricuspid, 
marked venous pulsation, etc. 

The hypertrophy of the heart, whether produced in this way 
or already present before the formation of the adhesions, may 
give rise in many cases to a plainly perceptible apex-beat in 
spite of the adhesions present, whilst otherwise tlte apex-beat is 
wanting, or only a feeble tremor is to be felt. In forty-five cases 
of obliteration of the pericardia! sac 1Iorgagni observed absence 
of the apex-beat thirty times. 

:Moreover, in obliterations of the pericardium absence of the 
apex-beat may depend solely upon feebleness or the heart's 
action, the adhesions not being firm enough to hinder the 
conesponding change in the heart's position. Such being the 
case, an apex-beat may at times be perceptible and at other 
times not. So soon, however, as the adhesions acquire a very 
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firm character, they may so hamper the mobili ty of the heart as 
to render the systolic sinking and erection of the organ impossi
ble. Very commonly both causes-weakness of the heart's 
action by reason of an affection of the muscular tissue, and the 
hindrance due to adhesions- work together. 

Skodn observed a systolic bent in the region of the base of the benrt, nnd in one 
case a sort of pulse.beat in n partial nncurisrn of the heart. 

If the pericardium be adherent to the anterior thoracic wall 
over a considerable area, the apex· beat, if there be one present, 
must necessarily remain unchangeable as regards its locali ty in 
all postures of the body. Inasmuch as this fi xation hinders the 
downwarcl movement of the diaphragm, the inspiratory bulging 
below the ribs may appear less on the left side than on the right. 
According to ·wmiams, who first insisted upon these rela tions, 
we feel, in adhesions of this sort, the same close contact of the 
heart with the anterior chest-wall on both inspi ration and 
expiration. Williams has pointed out al so that in adhesions of 
the pericardium to the anterior wall of the chest, if a t the same 
time the borders of the lungs be adherent, the absolute cardiac 
d1tlness w'ill remain unchanged on insp iration and expiration. 

Frequently, too, in this condition of things we find the 
absolute cardiac dulness somewhat enlarged, according to the 
retraction of the borders of the lungs as a result of the fixation. 
If, however, adhesions of the pericardium exist wi thout accom
panying ac1hesio11 to the anterior chest-wall , and without fi xa ti on 
of the pulmonary borders, the absolute cardiac dulness will, as a 
matter of course, be diminished in extent c1 uring inspiration. 
Ilence, we should draw no fur ther conclusion from unalterability 
or the absolute cardiac dulness than what this symptom strictly 
proves. It is only in connection wi th other data that these 
extrapericarclial adhesions .ire of value in the diiignosis of oblit
eration of the periciirdial sac. 

The most important phenomenon in adhesions of the pericar
dia! layers consists of a systolic depression in the place of the 
deficient apex-beat. Besides the systolic depression at the 
locality proper to the apex-beat, pittings may al so be present in 
two or three in tPrcostal spaces to the left of the sternum. 

VOL. VI. - 41 
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Systolic depressions in one or more intercostal spaces to the left of the sternum, 
while at a~ same time the apex-beat is present, arc observed under various circum
stances, without the pericardia! layers being adherent. Diverse views have been 
advanced ns to the causes to which these systolic depressions arc to be attributed. 

Under normal conditions they do not occur, because the heart, in its systole, 
presses with a uniform surface against the front wall of the chest, and because the 
vacuity thus produced is filled out by systolic distention of the lungs. If thcse 
normal conditions are abolished, from any cause, the intercostal spaces must sink 
in during systole. Sec the introduction to this volume. 

According to Skoda's original idea, which most physicians 
have followed, the above-described systolic pittings can occur 
only when the pericardium is adherent at one and the same time 
to both the heart and the anterior chest-wall. Bnt, in the first 
place, Traube has shown by a case that a single band of connec
tive tissue between the heart and the pericardium may give rise 
to systolic indentation in the region of the heart's apex, and 
that an adhesion between the mediastinal and the costal pleura 
is in no wise necessary to its production. Traube afterwards 
observed a case in which, in spite of systolic pitting, there was 
no adhesion between the heart and the pericardium. Instead of 
this, an exceptionally tense fold was found along the posterior 
wall of the pericardium, which, arising near the opening for the 
emergence of the pulmonary artery, and extencling downwarcls, 
was insertecl into the left wall of the auricle, and could be traced 
along this nearly to the sulcus transversus. This anomalous 
duplicature was capable of hindering the systolic movement of 
the base of the heart forwards, downwards, ancl to the left. 
Since then further observations by Baler, and especially by 
Friedreich, have proved that systolic pitting at the site of the 
apex-beat may occur without any adhesion of the heart to the 
pericardium. Friedreich saw the most palpable systolic pitting 
at the site of the apex-beat in a patient with well-markecl 
stenosis of the aorta and left lateral hypertrophy, but at the 
autopsy the pericardium was shown not to be adherent. 

Friedreich' s explanation of the occurrence of systolic pitting 
in the last-mentioned case was that the heart, in consequence of 
clefi cient backward impnlse from insufficient filling of the aorta, 
coulcl not perform the normal motion. This explanation seems 
to be perfectly correct for this case, and upon the strength of it 
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we may state in general terms that systolic pitting at the site of 
the apex-beat may be present in all cases in which the normal 
movement of the heart downwards and to the left, with elevation 
of the apex, is hindered, provided at the same time the lungs 
do not sufficiently approach each other, and the contraction of 
the heart is powerful enough to force the apex away from the 
chest-wall . Under such circumstances the pitting follows, as a 
matter of course, from atmospheric pressure. 

Plainly, the causes which have just been mentioned as hin
dering the motion of the heart are found most frequently, but 
by no means exclusively, in cases of pericardia.! adhesions. 
Hence the resulting systolic pitting cannot be taken as absolute 
proof of the existence of pericardia! adhesions. 

The systolic movement of the lungs is doubtless capable of hindering the sink
ing-in of the intcrcostal spl\ccs i but it seems to me doubtful if the borders of the 
lungs need be fixed in order for the occurrence of depression by atmospheric pres
sure. I nm much more certain that the systolic movement of the lungs may be 
hindered by other causes. 

Furthermore, I nm unable to decide as to bow far the resisting capacity of the 
intercostal muscles is to be taken into account. We may imagine that the resist
ances to the systolic movement of the lungs are in no wise absolute. Such being 
the case, may it be that systolic pitting occurs in weak, emaciated persons, and not 
in those possessed of muscular strength 1 

Apart from the intluence of atmospheric pressure, if the 
heart be perfectly fixed and its contraction powerful, the sys
tolic contraction of the cardiac muscle may give rise to pitting of 
the intercostal spaces. If, indeed, the pericardium be adherent 
both to the anterior chest-wall and to the vertebrm, the fixation 
or the heart will be so complete that its contraction must, almost 
of necessity, cause sinking of the intercostal spaces. It is 
precisely under such circumstances that systolic pitting is most 
commonly found, not only at the site of the apex-beat, but more 
"~dely diifosed, combined at the same time with systolic retrac
tion of the lower costal cartilages and of the lower part of the 
stem nm. 

Thus far tl1ere is no case known in which such forcible 
retraction has occurred in any other way than as the result of 
pericardia! adhesions. Ilence its presence must be held as con-
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elusive in diagnosis. On the other hand, it is not absolutely 
necessary to the production of this forcible and diffused retrac
tion that the pericardium should be fixed to both the anterior 
chest-wall and the vertebral column. Thus, Friedreich has 
observed marked systolic retraction of the cardiac region, the 
ribs, and the stemum without the existence of any such 
extemal adhesions of the pericardium. Friedreich assumes, 
on the contrary, that it is essential to the production of this 
pitting that the lower surface of the heart should be firmly 
adherent to the diaphragm, so that the heart in contracting 
must draw the diaphragm upwards and its point of attachment 
to the chest-wall inwards. In this wise, too, according to Fried
reich, may we explain the fact tha t this pitting is more marked 
and more noticeable at the height of the inspiration, whilst the 
descent of the diaphragm operates in opposition to the heart, so 
that the latter, in order that its apex may execute an equally 
great movement upwards, must draw the chest-wall still more 
forcibly inwards, since at this moment the connecting band is 
shortened. 

There are many considerations which make against this 
explanation of Friedreich's. 1 It may be avoided, too, without 
doing violence to the facts, if we remember that the natmal 
attachments of the pericardium are of themselves sufficient to 
occasion pitting of the cardiac region, provided the base of the 
heart be fixed immovably in the pericardium. :Moreover, we 
must take into account the action of a tmospheric pressm e. 'Ve 
may see often enough, indeed, how in patients with emphysema. 
the lower portion of the chest-wall is pressed in on inspiration. 

If the heart is to draw the intercostal spaces inwards by its 
diminution in size, its contractions mL1st take place with a 
certain amount of force. It is therefore on account of impairetl 

1 I will simply mention here that it is not yet by a.ny means certain that the apex 

of the heart makes such an extensive upward movement as to stretch that portion of 

the diaphragm in question, out of proportion to its mobility and capacity for yielding, 

and thus depress its point of insertion. Furthermore, I do not believe that the fixed 

}lOrtion of the diaphragm can contract in Pmch manner that the inspiratory i>ltensifica

tion of the phenomenon can be explained by the force of the so.me. In point of fact, 

it must be referred to atmospheric pressure. 
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cardiac force tlmt in many cases we see this markecl retraction 
disappear after a time. In like manner may we explain Skoda's 
failure to find pitting in cases of simultaneous fi xation of the 
pericardium to the vertebral column, the anterior chest-wall and 
the diaphragm. IC the heart's power be sufficient, pitting may 
occur in spite of these manifold adhesions. 

According to von Dusch, the pitting does not exactly corre
spond with the beginning of the systole in point of time, but is 
synchronous with the radial pulse, and is thus noted somewhat 
hiter than the carotid pulse. 

Together with systolic pitting, a diastolic concussion from 
the ctpex may occur, if the apex during diastole sinks down again 
upon the chest-wall. This phenomenon is desig nated as diastolic 
heart-beat. In those cases in which the lower portion of the 
chest-wall is forcibly incurvated, the latter fli es back in to its 
original position with a jerk or shock. It is by means of its 01Yn 
elasticity that the chest-wall suddenly resumes its proper contour 
as soon as the overpowering force ceases, with the beginning of 
the diastole, to act. The diffuse impulse thus produced may be 
Yery plainly felt by the applied hand. According to Fried reich, 
the rebound of the chest-wall produces a dull sound, which may 
be heard on auscu ltation after the second sound of the heart. In 
this way the second sound seems split or doubled. Just this 
sort of doubling of the diastolic sound is frequently observed in 
obliteration of the pericardium. This phenomenon is therefore 
partly explained by vibrations of the thorax ; but, if none such 
are present, and yet a didsion of the diastolic sound is heard, it 
is due probably to a lack or synchronism in the closure of the 
pulmonic and aortic vah·es (Skoda), which indeed is not rare 
under other circumstances. 

Friedreich has described also peculiar phenomena pertaining 
to the cervical veins, which likewise are connected with the sys
tolic retractions and are never present in a striking degree without 
them. These include, according to Friedreich, a sudden diastolic 
collapse, or subsidence ef tlte cervical veins (often tensely filled 
during systole), so that they disappear from view. Even the 
supra-clavicular fossre may become deepened at the same time. 
This subsiclence takes place in entire synchronism with the dias-
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tolic beat against the chest-wall, and alternates with the carotid 
pulse. 

In a case contributed by von Dusch, decided clicrotism was 
perceptible together with this phenomenon, whilst the first sucl
cleu collapse was followed by a second and more complete one. 

Frieclreich has explained the phenomenon ob ervecl by him, 
ancl which cannot very well be confounclecl with a venous pulse, 
by the hindrance offered to the return of blood through the cer
vical veins by the diminution of the thoracic space dming systole, 
whil st the sudden cliastolic enlargement of the same must have 
an aspiratory effect. It is probable, too, that under the given 
conditions the diastole must take plfLce more forcibly and quickly 
on account of the traction of the adhesions from without, and 
the descent of the raised diaphragm. Frieclreich also assnmes, 
that, in consequence of the diastolic descent of the heart, especi
ally as caused by the action of the diaphragm, the large vascular 
trnnks, including the superior vena cava, undergo an elongation, 
by means of which the downward current or blood from the cer
vical veins is likewise hastened. The dicrotism observed by 
von Dusch is probably to be referred to the diastole of the 
auricle and ventricle. 

Diagnosis. 

In the majority of cases of pericardia! adhesions, great cliffi· 
culties stand in the way of a sure diagnosis ; in fact, it is quite 
often impossible to make the diagnosis. This is true, not 
only of those cases in which there is an entire absence of 
symptoms, but also in those in which it is impossible to decide 
whether the symptoms are clue to a degeneration of the heart 
muscle alone, or to this condition in conjunction with pericardia! 
adhesions. If the area of cardiac clulness is enlarged, if the 
borders of the 1 ungs are bound down by adhesions, the case may 
be one of chronic pericarditis. In the latter case, variations are 
observed at times in the area of cardiac dulness, corresponding 
with the variations in the amount of the exudation. 

In distinguishing pericardia! adhesions from a primary degen
eration of the heart muscle, material assistance may be obtained 
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by looking carefully into the previous history of the oose, for 
the purpose of ascertaining whether the patient has or has not 
had a pericarditis. I c1o not agree with S. ·Wilks in the view 
that in individuals of mature age, where severe heart symptoms 
are present, withou t valvular murmurs, we may infer the existence 
of degeneration of the heart muscle, but that in you thful indi
viduals the same state of things points rather to pericardia! 
adhesions ; my own observa tions show tha t also in youthful indi
viduals degeneration of the heart muscle is more common than 
pericardia! adhesions. 

Among the objective symptoms, we can place no safe reliance 
upon the size and shap e of tlle area ef cardiac dulness, for iu 
obliterations of the pericardia! sac this area may be normal, or 
it may be either larger or smaller than normal. On the other 
hand, we may consider it a valuable sign if the area of cardiac 
dulness remain unchanged in size and shape. Absence of the 
apex-beat is not of very great value in differential diagnosis. I 
cannot admit, however, tha t nuder certain circumstances, the 
movements of the heart, which are felt by the hand when placed 
upon the ches t, present, in pericardia! adhesions, cer tain charac·· 
teristics which are not observed in every case of hypertrophy of 
the heart-provided, of course, that there are no systolic re
tractions. 

'l'he character of the pulse also presents no distinctive features 
to aid us in the diagnosis. 

'Ve are, therefore, often compelled to refer the disturbance in 
the circulation to some disease of the heart wi thout valvular de
fects, and to leave undetermined the question of the existence 
or non-existence of pericardia! ac1hesions or disease of the heart 
muscle. 

Ir a valvular defect is associa ted with pericardia! adhesions, 
the difficulty of making the diagnosis is grea tly increased, for 
the tliought of an uncompensated valvular defect is very ap t to 
divert the mind altogether from the idea of pericardia! adhe
sions. 

A tolerably sm e diagnosis can only be made in those quite 
rare cases in which well-marked systolic retractions and Fried
reich's sign are present. On the other hand, the rari ty of these 
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cases is still further increased by the fact, that the progressi,·e 
degeneration of the heart muscle soon causes these mo,nilesta
tions to disappear. 

Course and Prognosis. 

It has alrnady been stated, that in a certain number of cases 
pericardial adhesions do not constitute a very serious affection, 
for the reason that they do not interfere in any way with the 
normal functions or with the continuance of life. In those 
cases in which functional distmbances manifest themselves, the 
course of the disease is not a rapid one, but extends over a 
period of mon tbs, or even years. The fatal termination occurs 
earlier or later according to the progress of the changes in the 
heart muscle and the nature of the adhesions. The result also 
depends in a measme upon individual circumstances and upon 
certain complications that may arise. 

If the symptoms of failing heart-power are pronounced, it 
must not be forgotten that, under favorable cii·cnmstances, the 
disturbances in the circulation may still be rectified, and the 
existing dropsy absorbed ; as a rule, however, this improve
ment is not of long duration. 

The most unfavorable cases are those in which the disease of 
the heart muscle makes rapid advances, or those in which pro
gressive atrophy of the heart renders the organ less and less 
capable of maintaining the circulation. On the other hand, if the 
heart muscle remains in a sound condition, the existing obstacles 
will, in the majority of instances, be overcome by compensation. 
This is especially true of those cases in which hypertrophy of 
the heart exists at the same time. 

So far, therefore, as the prognosis is concerned, a strong 
action of the heart, and a well-marked systolic retraction of the 
chest-wall (provided at the same time well-marked indications of 
stasis are absent), are relatively favorable indications, at least for 
the near future. If there are reasons for believing that the heart 
muscle is undergoing progressive degeneration, we may then 
predict the probable occurrence of death within a few weeks or 
months. 
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Under all circumstances we should consider every case of peri
cardia! adhesions which is capable of calling into existence any 
symptoms whatever, as constituting a serious disease of the heart, 
which can, in a direct manner, lead to death at the encl of a 
shorter or longer period of time. 

Treatment. 

Treatment can exert no influence upon the adhesions them
selves. The attempt to loosen them by exciting violent action of 
the heart, would certainly be in vain when they were composed of 
firm connective tissues, and, on account of the accompanying 
danger, would also be impracticable when they were recent. 

'rhe degeneration of the muscular tissue must be considered 
as the most important element. Consequently the treatment 
must be mainly clirectecl with a view to this. The presence of 
adhesions c1oes not change the principles which underlie the 
treatment of simple myodegeneration. The results of strengthen
ing treatment addressed to the heart, together with rest an cl 
suitable nourishment, are very significant in many such cases. 
Especially does the proper ancl carefully watched use of digi
talis correct for a time the disturbance of the circulation. 

1Vhen dropsy coexists, the use of digitalis may be associated 
with diuretic remedies ancl cliaphoretic measures. Pnnctnre may 
be necessary to remove large serous effusions from the abdominal 
or pleural cav ities. 

Subjective tmubles, loss of sleep, require narcotics. l\Iost 
active stimulation must be employed if symptoms of collapse 
appear. 

Indurated Mediastino-pericarditis and Paradoxical Pulse. 

At the TUbingcn clinic iu 1854, Griesinger 1 observed a case in which tlrn 
autopsy showed fibrinous mediastioitis together with fibrino-purulent pcricarditis. 
Stiff striugy exudations were found in the connective tissue in which the large vcs-

1 Beitrag zur Diagnose dcr l\Iediastinitis, by A. Widenmann 1 Diss. ino.ug. Tiibingen. 
1856. 



650 BAUER.-DISEASES OF TUE PER!CARDIU)!. 

sels are imbcddcd after their exit from the pericardium. Some of the venous trunks 

were notably constricted, as was also tile aorta in its ascending portion and arch i 

it was also indented and partly twisted about its axis. The pericardial cavity was 

almost ohlitcratcd by fibrinous membranes. At one point only was there found a 

circumscribed, encapsulated collection of pus. The anterior surface o( the thick

ened pericardium was also covered with membranes. The heart was pale, shrunken, 

and flabby. The patient wns n young man who had previously been healthy; the 

affection was probably of traumatic origin and caused death in about nine weeks. 

It began with stitch io the side, dyspucca, bloody sputa, followed by cyanosis and 

general dropsy. Examination of the heart showed only a slight enlargement of the 

area of dnlncss, weak apex-bent, and muffled sounds. 

A sm(tll irregukn· pulse was noticed in this case during life, while the heart heat 

regularly. Griesinger noticed also that the intermission of the pulse occurred at 

regular intervals and simultaneously with inspiration. 1 

This observation of Gricsinger's entirely escaped general notice until Kussmaul 

brought it to light in 1873. 
Kussmaul observed two similar cases in which this affection was suspected, 

principally on account of the character of the pulse, the ]Julsus inspiratiout inter

mittens, or pulsus parado:cus. Kussmaul selected the name indurated mcdiastino-

pericarditis for this affection which Gendrin has described less distinctively as 

fibropericnrditis. (See page 569.) 

KUSlimaul's pul;;us paradoxus. 1st Case. 

Kussmaul's first case' was that of a youth twenty-one years old1 previously 

healthy, who fell ill the latter part of October, 1872, with indefinite symptoms and 

without known cause. A sense of constriction ancl pain in the side then appeared and 

the patient took to his bed. On the 18th of December the physician found pleurisy 

on the left side, with fever, sweats, loss of appetite, cough with watery mucous sputa, 

which on one occasion contained streaks of blood. In January, 1873, the pleural 

exudation decreased steadily, hut bhe dyspnroa continued, the pulse remained small, 

frequent and irregular, nncl rhopsy appeared. 

While the case was under observation in Kussmaul's clinic the temperature at the 

beginning (from the 1st to the 2Gth April) was always below the normal, the pulse 

1 Vierordt, Die Lehre vom Arterienpuls. Braunschweig. 1855. Taf. II. der Curv. 

N. XXV. 

~Ueber schwielige 'Mediastino-Pericarditis und den paradoxen Puls. Berl. Kliu. 

Wochenscbr. 1873. No. 37 ct seq. 
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never less than 100, usually from 100 to 120, small and intermitting; it disnppcarcd 
with inspiration aud returned with expiration. After every second beat and perhaps 
an incomplete third, it intennittcd. The respiration was quickened, the apex-beat 
could not be felt. The area of pcricardial dulncss extended upward to the third 
intcrcostal space, passed one and a half centimetres beyond the right border of the 
sternum, and extended on the left nearly to the mammary line. The heart sounds 
were uncomplicated, mufllcd, :rnU weak; their rhythm was regular, notwithstanding 
the intermissions of the pulse in the arteries. The boundaries of the heart altered 
considerably with deep inspiration, especially on the left. 'l'be veins in the neck, 
especially the right internal jugular, were greatly distended. The liver wns swollen, 
the appetite small, urine scanty and reddish-yellow, with traces of bile and 
albumen. 

Kul!lmlaul'~ pubus paradoxns. 1st Case. 

Later, in the course o{ the dic:;ease, the temperature often rose above the normal. 
On the 20th of May paraeentesis of the abdomen was performed and six litres of 
liquid removed. By the first of June the dropsy had again become very great. The 
jugular veins were considerably swollen, that on the right side undulated. 1'heir 
distention 1cas sliylLtly increased with each inspiration. Puncture was rc·peate<l on 
the 10th of June, nncl on the 17th the skin of the right.leg was incised to relieve the 
redcma. Phlegmonous inflammation set in about the incision and caused death on 
the 22d of June. The disease had lasted about eight months. 

At the autopgy the right lung was found attached about its root by a number 
or tough fibres to the pericardium and the mediastiuurn above it. On the left the 
tongue-shaped lobe was attached by stout adhesions to the pericardium nnd dia
phragm; the upper lobe also was closely adherent to th<' posterior surface of the 
pericardium up to the point where tbe large YC~scls arc given off. In front , the 
pericardium wt\S free over the region corresponding to the conus nrteriosus and the 
limits of the ldt ventricle. All the rest o( it was attached by strong connective 
tissue to the diaphragm, lungs, and anterior wall of the chest. Above the peri
cardium the two layers of the mediastinnm formed a normally constituted mem
brane. The fibrous layer of the pericarilinm was thickened and firmly attached to 
the visceral lnycr by a recent tough fibrous membrane. 

At the point of origin of the large vessels the fibrous pericardium increased in 
thickness. Tough bands of connective tissue, enclosing the remains of crumbling 
masses or fihrin, extended from the base of the heart into the cavum mcdiastini 
nncl acrompnnied the large vessels upward. These induratccl bands formed loops 
about the arch of the aorta nnd the ascend ing portion. The arch of the aorta was 
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thereby drawn downwards and somewhat bent at the origin of the innominata; the 
ascending p.:irtion of the aorta was compressed from before backwards, so that it 
would scarcely admit the little finger. The trunk of the artcria pulmonalis also was 
compressed. • ' 

Kussmaul's second case was a woman thirty-two years old, who had suffered for 
years with chronic bronchitis and chronic pneumonia. The time when the medias· 
tino pcri carditis began was not determined. When brought to Kussmaul's clinic, 
in the latter part of June, 187a, she presented general dropsy. cyanosis, clyspncen, 
with orthopnooa at times. The urine contained no albumen and was diminished in 
quantity. 

While the bcai't's action continu3d regularly, the pulse became smaller or imper
ceptible with every inspiration, and retu rned to its original fulncss during expira
tion. The wave was small, the tension slight, the frequency from 104 to 140 The 
inspiratory intermission occurred in all the arteries that were accessible. There was 

Kussmaul'spulsusparadoxus. Second CASe. 

also a slight increase in the area of precordial dulncss, absence of apex-beat, weak, 
muffled heart sounds, consolidation of the left lung. Respiration was frequent, 
d yspnoic, the supra-clavicular fossre distended by the bulbs of the internal jugulars, 
the external jugulars also distended. 

The patient's temperature was usually sub-normal in the morning, normal or 
somewhat raised in the evening. The dyspurea and dropsy steadily increased, and 
death took place on the 20th of July. 

At the autopsy the pericardium was found immovably attached by strong ad
hesions; only a small part of the right ventricle on the left and in front was free. 
The thick adhesions extended to both lungs, the anterior wall of the thorax, the 
diaphragm, and the lower dorsal vertebr::c. The pericardium, and principally its 
fibrous layer, was so thickened that it could not be thrown into folds. The visceral 
layer also was thickened and condensed. The serous su rfaces were covered with 
crumUling false membranes, composed of fibrin and connective tissue, and were 
glued together. 

From the point of reflection of the pericardium at the base of the heart, thick, 
indurated cords extended into the cava mediastini nnticum and posticum, and 
accompanied the large vessels, constricting and shortening them by traction. Tough 
cords stretched especially from the base of the left ventricle forwards over the 
pulmonary artery, back to the arch of the aorta, which they indented slight ly in 
several places and drew directly downwards towards the compressed arteria pul
monalis and the left ventricle. The valves of the heart presented no important 
lesions i the muscula.r tissue was pale and soft. 
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In a third ca.sc which Kussmaul observed during life the symptoms were iden
tical. The pulse, frequent and small1 intermitted at every deep inspiration. Both 
internal jugulnrs and the superficial veins of the neck were rnormously distf'nded, 
but neither undulated nor pulsated. At etJery forced inl'piration the bulb1 <if the 
jll!}ulars became greatly au:ollen, and sub1ided again during expiration. 

F. Kipp 1 recorded a case in which the diagnosis of mediastino-pcricarditis was 
based upon a paradoxical pulse. The case differed, however, essentially from the 
preceding one in this, that the formation of the iudurated cords bad not taken place 
upwards along the great vessels. Cases of the kind are less rnre. 

The same was seen in the garrison hospital at Berlin . 'fhc patient was a young 
man previously healthy, and it was probable that a pleurisy several years before had 
Leen the beginning and foundation of the subsequent chronic mediastino-peri· 
carditis. W11ile he was under observation, from the Sd of October until his death on 
the 16th of November, the important symptoms-cyanosis, dyspnrea, and genentl 
dropsy-were present. The area of precordial dulness was increased, and extended 
upwards to the third rib; the heart sounds were uncompliC'ated and moderately 
loud; the apex-beat could not be felt. The area of dulness did not change during 
deep inspiration. The jugulars were distended, and there was an indication of a 
venous pulse. Tlie 1)ulse intermitted co-mpletely at enery <l~ep inspiration. The urine 
contained no albumen; its quantity was diminished. 

At the autopsy the sternum was found more firmly fastened down than usual hy 
tense connective tissue of new formation. A ftcr its removal a membrane became 
visible which corresponded in shape to the area of dulness of the heart. Encapsu
lated, cheesy maSS('S were found under the left cost<ll cartilages. The boundary 
between the lungs and medinsiinum could not \Jc made out. The dinphragm was ad
herent to the pericardium to an tmusm\l extent, and greatly 11ypertrophiecl. The in
dura.tions, enclosing cheesy masses, extended to the left over the lower lobe of the 
lung as far as the axillary line; the right lung was tightly adherent only at its lower 
part to the pericardium. The pericarclial cavity was entirely obliterated; the entire 
ventricular portion of the heart was imbeclded in a stiff callosity. The heart was 
considerably dilated and hypertrophied; the valves normal. 'l?te formation of tlte 
callosities hatl not e.rtendedfur ab<me tlte f!cntricles. The vessels leading to and from 
the heart were dilated. Their inner surface was polished everywhere. ConncctiYC
tissue bands, cnpaUle of drawing the vessels forward and causing indentations in 
them, were not found. The muscular tissue showed commencing fatty <legen
eration. 

The symptoms, as they appear in the above described cases, agree essentially with 
those of chronic pcrica1ditis or obliteration of the cavity of the pericardium. The 
intcrmitting pulse was peculiar to them. Since Kussmaul's publication it lrns been 
shown that this phenomenon is not the exclusive criterion of rnedinstinitis fibrosn. 
With reference to diagnosis, the symptom ohsen'ed in the veins of the neck hy 

1 Ein Fall von schwieligcr Mediastino-periearditis. Dissert. inaug. 1nres. v. Ziems· 

sen. l\Iii.nchen. 1875. 
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Kussmaul is a more exact indication of the presence of an indurated mcdinstinitis. 
7'M traction of the indurated banda durin9 forced fospiration produce• a 'Diaible, or 
c1'en a considerable distention of the tJein$ of the neck instead of the normal reduction. 

Kus,gmaul considered the occurrence of the paradoxical pulse in these cases de
pendent upon the fact, that the indurated cords encircled the aorta and drew upon 
it. According to his obscrvutions it is not necessaQ· that the trunks of the vessels 
should be immediately adherent to the sternum (Griesinger). It is sufficient if the 
callosities extend from the pericardium to the large vessels, for the former is drawn 
forwards during inspiration, and thus traction is exerted. 

,----- -----1 
-~-- ~ ~- ~ ~ , - I 

I~ ___ _:_-~~~ , ~ - _-_j 
l'ul~us inspiratione intermitt.ens, aooordlng 14 Baeumler. 

There nre observations by Traube 1 and almost simultaneously by Bacumler,' from 
·which it appears that the cause of the paradoxical pulse ought not to be sought 
exclusively in the formation of indurated bands in the mcdiastinum. Both observers 
saw the phenomenon in question occur in pcricarditis cxsudativn without mediastini· 
tis. These cases differ from Kussmaul1s in this, that the symptoms in the veins of the 
neck were absent, and the heart sounds became weaker during inspiration. 

Traube thought he found a substantial explanation in an accompanying notable 
th ickening of the pedcardium, because the tension of the stiff pericardium produced 
by the diaphragm during inspiration would interfere with the contraction of the 
ventricles, especially if the heart were weak. 

'---.~./,.....,.__-..._~~-- r-.._~--~ _____ ,..__...._/-

~,----- ~~-

/11q1 fxp 

Pulsuslnspiratione intennittens, ftCCOrdingtoTraube. 

The explanation given by Traube will not do for all cases, at any rate. The stiff
ness of the pericardium upon which it depends was not present in Bacumlcr1s case. 
and the thickening was not considerable in the following case from von Ziemssen's 
clinic: 

1 Berl. Kliu. Wocheuschr. 1874. No. 21. -CharitC-Annaleu. 1876. S. 270. 
'Deutsch. Archiv fiir klin. l\led. Bel XIV. 
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Anon E., sixty years old, could remember no previous di seases i a fortnigh t 
b:!forc admission she was taken with difficulty in breathing, tormenting cough, antl 
pain in the left aide. 

Frequent, dyspnoic respiration; on making slight exertion the number of rcspi
rationsdoublc!Sj frcquent orthopnrea. Tbe internal jugulars arc dil nte<l on both sides 
and pulsating. The veins of tlrn neck d o not become greatly distended during 
inspiration. The pulse very ro.pid, its volume small, not tense, perfectly regular 
during expirat ion and the following pause; as inspiration begins the pulse sinks to 
a minimum, and if the inspiration is d eep it becomes imperceptible. The apex -beat 
can bo felt distinctly nowhere, I.mt when the breath is held a diffused jarring can be 
perceived. The area of precordial dulness is considerab!y enlarged; it reaches, when 
the patient is lying clown, to the attachment of the second rib, and when she is 
sitting up, somewhat highcr1 and is lost on both sides in ti.Jc dulness due to the 
bilateral pleural effusion. The heart sounds are uncomplicated1 muffied, and weak, 
are not noticeably changed du ring inspiration ; the second pulmonary SOU11d is some
what louder. 

Furthermore, there is consolidation at the apices of the lungs, especially on the 
left side i the resistance of the liver is increased , the anterior border of the spleen is 
two centimetres from the curve of the ribs, the urine is very scanty, with brick-dust 
sediment, and without allmmen. General dropsy, considerable cyanosis, temperature 
at times slightly raised. During the whole period of observation, from the 15th 
of ]!fay to the 1st of July, the pulse remained paradoxical. 

At the au topsy a considerable effu sion of hremorrhagic liquid was found in both 
pleural cavities, the lower porti ons of the lungs were without adhesions, were greatly 
compressed on both sides, especially the left, and there were several hremorrhagic 
iuforcti in the ri ght lower lobe. There was a large amount of hremorrhagic liquid 
in the cavity of the peri ca rdium, both serous surfaces were covered with fi brinous 
layers, espec ially where reflected at the origin of the large vessels. There were also 
partinl adhes ions of the heart to the pericardium at the lower portions, firm at the 
poiut

1 
loose oo the sides. The pericardium was thickened 1 exclusive of the fihrinous 

coating. The ca\•ity of the right ventricle small , the muscle thin, the laye r of fat 
thicker than the muscle. The left ventricle likewise diminished , its muscle thin, 
p:ilc, and brittle i on examination with the microscope it showed marked pigment
dl'gencrntion. All the rnlv~ normal. No inflammation on the outer su rface of the 
pcricnrdium, nor in the mediast inmn . 

To these ca,..es of pcri cardi tis exsullati va may properly be added an observation 
by W. Gr~cffner. 1 In a patient with purulent pericarclit is and double pneumonia 
the pulsation in all the arter ies that could be felt became Jess d uring inspiration. 
If the thorax was maintained for some t ime in the position of inspiration the pulse 
remai ned uniformly small, and the converse took place when the expi ration was 
prolonged. Weakening of the heart sounds and swelling of the veins of the neck 
were not perceptible during inspiration 

1 Berl klin. Wochenschr. 1876. No. 27. S. 386. 
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After the removal of the sternum at the autopsy the pericardium was found 
entirely free. The ed ges of the lungs touched each other nowhere, and were ad
herent to the pericardia! pleura on both sides at the points corresponding to the ends 
of the costal cartilages. The pericardia! sac contained about three hundred gmmmcs 
of purulent exudation. Both layers of the pericardium were covered with a thick 
tufted coating, as were also the aorta and pulmonary artery, the former only to the 
point where it turned. The aorta was also bound d own by circular adhesions which, 
short and tense, ran over it from the pericardium. 

Graeffner considers the paradoxical pulse in this case the result of the firm 
attachment of the pericardium to the pleura on ench side, by which the inspiratory 
traction upon the pericardium was transmitted to the bauds encircling the ao1ta and 
exerting their tension from the point where it turned to the inner surface of the 
parietal layer. The consequence was indentation of the vessel and diminution of 
its lumen. 

I add further that one of our colleag ues shows this peculiarity of the pulse 
exquisitely. His radial pulse, which is perfectly normal, di sappears comple:ttly at 
every deep inspiration, and remains impercepti ble as long as the thorax is kept in 
the position o( inspi ration ; in the carotid aucl femoral the wave becomes much 
smaller, tl1e hea1tsounds continue uni formly. The individ ual in question enjoys very 
good health and is very well nourished. In his childhood he had pleurisy upon the 
left. side. I may also mention that in a case of large effusion in to the left plcum, 
ohscrved at von Zicmsscn's clinic also for some time, while the exudation fill ed the 
cavi ty enti rely, and caused considerable displacements, the radial pulse di"appcarcd 
almost e11tirely during inspiration. 

Jn all these cases the phenomenon of the pnlsus inspirntionc intermittcns must lJc 
connected with a factor due to the alteration of the thorax during inspirat ion. I 
cannot assent to the idea expressed hy Baeumlcr. He bel ieves that the prrssurewhich 
is rendered positive by the exuda.t ion within the thorax hiuclers the aspiration of 
blood during the act of expiration to such nn extent that when the systole of the 
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left ventricle occurs simultaneously with the act of inspiration, there is but n small 
nmount of blood to be expelled. 'This condition cannot cause the paradoxical 
pulse, hccausc the latter beats regularly during prolonged expiration, and alway! 
slops regularly during a pause in the position of inspiration, even if the pause is 
kept up as long as possible. In my opinion the inspirntory displacement of the 
thomx mny produce, under different conditions, mechanical obstructions which 
result in the expulsion of a less amount of blood; these may occur in the aorta, 
perhaps also in the subclavinn, or at the origin of the vessels, and then the heart 
sounds arc unchanged; or they may be in the heart itself, and then we fincl at the 
same time a diminution o( its action. The production is favored by a weak, 
dcgenernted heart. Besides these mechanical hindrances in the circulatory system, 
caused by the act of inspiration, the phenomenon of the pulsus inspiratione intennit
tens may also be produced by obstruction to the entrance of nir into the lungs, for 
the in~piratory augmentation of the negative pressure (suction) within the thorax 
opposes the supply of a proper amount to the aortic system (see Baeumler, l. c.). In 
this cnse there is an exaggeration of a normal relation, for even under normal con
ditions the sphygmograph shows that the negative pressure within the thorax during 
inspiration can cause a slight diminution o( the wave, as Riegel and Sommcrbrodt 
hnvcshown. 1 

Pneumopcricarclium. 

Voigtd, TTanab. der path. Annt. 2 Bel. Ilalle. 1804.-Briclieterw, Obs. cl'hydropnt:'U· 
mopCricardc. Arch. gC n. de Med. Tom. IV. 1844. p. 334.-florst, Ilufelaml's 
Journ. Jun. 1844.- lV: Stokes, Dis. of the heart and the aorta. Dublin. 1854. p. 
21.-Cluimbers, Loud. Journ. July, 1852.-Feine, Diss. pericardii lresi ens. rar. 
si::;t. conatum cum simil. cLc. Lips. 1854.-&rauer, De TTydropncumopericardio 
dis!!. Berol. 1858.-0. Wyss, De fistula pcricard. comment. Vmtisl. 1866.
Dcmarqu"y, Essai de Pneumatologic mCdicalc. Paris. 1860. p. 303.-1'ittrl, Fall 
von Pncumopcricardium. Deutsch. klinik 37. 1800.-J. Becln·s, De Pneumo· 
pericard. Diss. Greifswalcl. 1800.-.Bodenheimer, Ein Fall von Pyopneumoperi
card a.us dcr klinik des Prof. Dr. :Munk in Bern. Berl. klin. Wochcnschr. 180n. 
35.-.1llorel-La:ruillCe, Rupt. du pl!ricardc: bruit de rouc hydraulique, brnit de 
moulin. Gaz. MM. de Paris. 1864. No. 40.-C. Eisenlohr, Ein Fall von Pyo
pncumopcric. Berl. klin. Wochenschr: No. 40. 1873.-Saexinger, Pneumopcri
card. bcclingt <lurch Perforation cincs runden ~fajengeschw. Prag. med. Woch
cnschr. 1805. -Fetzer, Ein Fall von Pneumopcricard. Wurtemb. Medic. Corresp.
Bl. 1874. No. 40. Sec also handbooks and textbooks on diseases of the heart. 

The presence of air in the pericarclial sac is an exceedingly 

1 Berl. klio Wocbenschr. 1876. No. 26. S. 300; and Ein ncuer Sphygmogr. Breel 
1876. 

VOL. VI.-42 
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rare occurrence. The olcler physicians consiclcrccl pneumopPri. 
carclium, except the cases clue to a traumatism, as an icliopathic 
affection, or they explainecl the accumulation of gas by the 
supposition of spontaneous clecomposition of a pericarclial effu
sion. 

The possibility that pneumopericarclium coulcl arise by the 
clevelopment of gas in a clecomposing ichorous exuclation was 
maintained by the most trustworthy observers-Lacnnec, Skoda, 
Stokes, Rokitansky, Traube and others. Duchek ancl Fried
reich also clefenclecl the opinion that most cases of pneumoperi
cardium were due to the clevelopment of gas in ichorous exncla
tions, and in the two cases recorcled ancl ohservecl by them, no 
other cause could be founcl, although the search was thorough. 

To express a clouht of the clemonstrative Yalue of such consci
entious observations, in which another explanation scarcely 
seems allowable, is always somewhat questionable. But, not
withstancling its improbability, in the face of the results of the 
anatomical im·estigation, the possibility must be borne in mind 
that there was a connection through which the air entered from 
outside-from the pleural cavities into the pericarclium. The 
reasons why such obserrations, apparently so convincing, must 
he cloubtecl, are of course mainly theoretical, hut they are 
substantial enough to make the proclr1ction of pneumopericar
clium by the development of gas in a decomposing exuclation 
appear extremely improbable. 

The analysis of the gns collected in the pericardium, in thoic cases in which the 
anatomical examination makes it seem probable that it has been developed there, 
will determine whether this view is correct or not. 

Ilucfnt'l' has recently examined gas taken from a pyremic abscess in the thorax, 
with the following result: 

Carbonic acid gns and sulphuretted·bydrogen 
Oxygen .. 
Nitrogen .. 

1.0:) per cent. 
14.50 

84.45 

This resu1t agrees with the va1ues found by Dressler in bis analyses of gases of 
the sninc kind taken from an encapsulated peritoneal exudation, an ovarian cyst. 
nnd n cyst of the thyroid gland, to this extent that the qunntity of the indifferent 
nitrogen was almost the same. Dressler found more carbonic acid gas a11cl less 
oxygen in the gases he examined. 
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Ilucfncr concludes from these rcsults1 in opposition to t11c opinion held by 

Drc"slcr, that the presence of gns was due to the entrance of atmospheric air with 
subsequent oxidation. Future C'Xnminalion of the gas ";11 determine whether its 
presence iu a serous cavity cnu result from the decomposit ion of au exudation or not. 

In cases in which the symptoms of a pneumopPri cardium 
appear during life, and which end in recovpry, it is not justifia
ble to suppose there has beeu a development of gas in an exuda
tion, difficult as any other explanation may be. The cases of 
vurely spontaneous development of gas without the presence of 
a decomposing exudation must be considered as mistakes. 

P erforation of the pericardium occurs by suppurative c1e
strnction from within outwards, when there is a purnlcnt exuda
tion "·ithin the pericardium, and from without i!llmrds likl'wise 
by admncing ulceration and destruction, also by rn•oplasm 
extending from the medias tinum, from the crsophagns, or, after 
destruction of the diaphragm, from the abdominal viscera to the 
i1ericardium, and finally by anenrisms. If the opening estab
lishes commtrnication between the pericardia! rnc and a cavity 
containing air, or if it opens externally, air can enter in to I he 
pericardium. The entrance of air may be aided by positirn 
JWPssure, such as is exe1ted upon it in the s tomach, the lungs, 
or the pleural carity when pneumothorax is present; i t is also 
helped by the elastic traction of the lungs upon the pericardium, 
and the diminution of the heart chu-ing the systolP. 

In Chnmbcrs\ Becker's, and 'fuctcl's cases ulccrntivc perforation took plnce from 
tlie ccsophngus i l\lcDowcl saw n case of pc1foration from a cav ity, Eiscnlohr one 
from a 1>yo pncumothomx, and Sacxingcr one from a gast ric ulcer inlo the pericar
dium. In a case given by Graves an abscess of the li ver co1111nunicntccl at the same 
time with the stomach and pcricnrdial sac. 

The pericardia! sac can also he opened by injuries of all 
kinds, so that air can penetrate into it. According to von 
Bambel'ger's testimony the entrance of air does not necessarily 
take place in evel'y case of penetrating wound of the pel'i
cardinm. 

Fcinc and Bodenheimer have recorded cases due to penetrating wounds. 
Thompson and Walshe saw pncumopcricarclium follow opening of the pcrical'(lin l 
sac from the CX!Sopbagus by n knife that had hccn swnllowcd; Morcl-La.va. ll ~c saw 
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it caused by penetration of a fractured rib into the lung and pericardium. )forcl
LavallCfo and Steiger saw air enter the pericnrdinl sac after coutusious ancl crushing. 

The relations are, without exception, such that inflamma
tion of the pericardium is set up at the same time. 'l'he 
character or the exudation for apparent reasons is purulent, 
hremorrhagic, or icltorous (pyopneumopericardium). The peri· 
cardium may be more or less distendPd and stretched by the 
accumulated gas, and consequently tile air escapes with a hiss
ing sound when the sac is opened. The gas, as a rcsnlt of its 
specific graYity, always occupies the upper portion. Retraction 
of the lungs and depression of the diaphragm occur to an ext<'nt 
corresponding to the distention or the pericardium. In rare 
cases pneumatosis of the pericardium occurs as a cadaveric 
incident, in which case the serous membrane presents a parch
ment-like dry1wss, tlw result or evaporation (Foerster). 

The subjective symptoms in pneumopericarditis are not clrnr
acteristic ; on the other hand, the objective signs are so prom
inent and striking that they can hardly be misinterpreted. 

The patients complain usually of severe dyspnma; cyanosis 
also is present; and if the condition, as is often the case, coin
cides with severe symptoms of collapse, the skin is pale with a 
bluish tint. The pulse is small, also inegular; delirium and 
fainting fits occur; sometimes the patients complain or nothing, 
and are only very weak and indifferent. Usually also there is 
sleeplessness, caused partly perhaps by the loudness or the 
heart murmurs. High fever or chills are sometimes observed, 
which. howe»er, like the profuse sweats, diarrhcea, etc., must be 
attributed to the original lesion ancl not directly to the pneumo· 
pericarditis. Dysphagia was observed by Eisenlohr. 

'l'he chest-wall may be noticeably prominent in the region o[ 
the heart when it is soft and the pericardium is greatly distended 
by air. The apex-beat varies, it may be weakened or absent; 
sometimes pulsation can be felt in several intercostal spaces. 
The crackling or air bubbles, synchronous with the movements 
of the heart, can be perceived by the hand laid upon the breast. 
In Graves's case a loud metallic ring was heard with each beat of 
the heart. The faintness of the apex-beat disappears as soon as 
the patient sits up and bends forward. 
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The signs obtained by percussion are very characteristic. 
The note over more or less of the region of the heart is purely 
tympanitic with metallic resonance, the height of which cor
responds to the smallness of the cavity containing air. Gerhardt 
noticed in one case that when rapid and continuous percussion 
was made at one point the metallic resonance became higher and 
lower, following the rhythm of the heart, as the result of the 
changes in the shape or the body of air contained in the peri
cardium. According to Feine's observation the note in the 
region of the heart became duller with each systole, because 
during it the heart is situated further forward and downwanl 
against the thorax and presses back the air, and during tlw 
diastole the note again became clearer. The cracked-pot souml 
has been repeatedly noticed; whether this can occm in a closetl 
pericardium without an open communication, as is claimed, 
appears doubtrul. 

'fhe air in the pericardia! sac is always Iotrnd in the highest 
portion, the heart and the exudations ll1>tt may be present 
always sink downwards. IV hen the patient is seated, therefore, 
the clear tympani tic note is limited below by a non-resonant onP, 
and the limits change suddenly and remarkably with change of 
the patient's position. In the horizontal position upon the 
back the portion or the pericardium containing air must be spread 
to the greatest extent against the anterior wall of the chest, and 
this extent grows constantly less as the patient rises and bends 
forward. In the same way the contents of the pericardium 
arrange themselves according to weight in the different lateral 
positions of the patient. 

It is not certainly known, but it is to be expected >l priori, 
that a s11ccussio11 sound can be obtained by shaking the patient, 
as in hydro-pneumothorax. 

'l'he signs of pnPumopericnrditis obtained by auscultation are 
1wy smprising ancl peculiar, for they are remarkable for their 
inten8ity as wPll as their character. As a rnle several different 
sounds ran be heard, and indt•Pd they are usually so loud 1 that 

1 I have beard very loud cndocarclial murmurs (naturally without metallic reso
nance, by chance wit.bin a short time in three cases of aortic insufficiency, und they were 
diastolic. These m:.irmurs could be bcaJ"d n.t n. distance of ten steps from the bed. 
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they can be perceived not only by the patient, but also by those 
standing at some distance; thus in Stokes's case the sleep or 
the patient himsc!I and of his wife was disturbed by the 
murmur. 

The heart sounds are unusually loud and accompanied by 
a clear metallic ring like a chime (Friedreich). It is of course 
said that in many cases the heart sounds cannot be heard, but 
this can only be the case when other sounds conceal them. 

In most cases a large amount of liquid exudation is present 
at the same time in the pericardia! sac, and this is moved 
about by the heart in the space containing air, and is agitated 
and mixed with it. In this way there are produced loud sounds 
accompanied by a metallic ring, splashing and spluttering, 
gurgling ancl rattling, and consequently known as water-wheel 
sounds (bmit de roue hydraulique, bruit de moulin). In the 
case observed by Oppolzer in Pitha's clinic the sound was not 
unlike that produced by shaking shot in a shot-pouch. Drop
ping is heard as in pneumothorax. If pericardia! friction is 
present it is also accompanied hy metallic resonance. 

As compared with these symptoms, those of pericarditis, 
which are present at the same time, retire to the background. 
If there is a large purulent effusion it naturally helps materially 
to greatly oppose the circulation and respiration, and to make the 
prognosis exceedingly unfavorable. The collection of air itself 
in the pericardium can of course exert an influence by its great 
tension upon the filling of the ventricle during the diastole arnl. 
also upon the retraction and compression of the lungs. 

\Vhat makes the progress and termination of the affection 
especially unfavorable is of course in most cases the original pro· 
cess which in itself often gives a purulent, ichorous character to 
the consecutive pericarditis. \Ve can form no opinion as to the 
nature of those cases which have terminated favorably ;-of four
teen cases collectecl by Friedreich ten ended fatally. Hitherto 
these have been usually explained as due to the development of 
gas in the exudation ; but one would suppose that a decom
posing exudation in the pericardium would certainly prove fatal. 
In the cases that recovered it must certainly have been atmos· 
pheric air which penetrated in some unknown way into the peri· 
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carclium and was there reabsorbed, as we know can be done in 
the course of a few days. 

The prognosis of pneumopericarditis is consequently uufa,·or
able; those cases must be considered certain to end fatally in 
which the original process produces dangerous complications. 
)fost favorable in any case are those due to mechanical trau
matisms. 

The diagnosis of pneumopericarditis seems as a rule to offer 
no great difficulties. It may be confounded with a greatly dis
tended stomach, which may produce metallic sounds in the 
region of the heart, but which usually are independent of its 
movements. In ma,ny cases of this kind, however, the action of 
the heart produces, by a sort of internal percussion of the stom
ach, systolic metallic sounds and even i·ales of metallic timbre 
(Gerhardt). The distention of the stomach, which can be easily 
recognized, the normal area, of dulness, the apex-beat at the nor
mal spot, or a, little to the outside of it, make it easy to avoid 
a, mistake. l\Ietallic som:ds dependent upon the movements of 
the heart can also be heard in cavities near the a,pex of the 
heart. It is not difficult to discriminate them: the heart occu· 
pies its normal position, rales are a,lso produced in the cavity by 
respiJ·ation, and by opening and shutting the month the hight of 
the percussion note is changed (Gerha,rdt). Enca,psnlated pneu
mothorax near the heart is most likely to present symptoms 
similar to those of pneumopericarditis. Still in such cases the 
precordial dulness ca,n usually be made out, e,·en if displaced ; 
ancl on auscultation, besides the metallic ring of the heart 
sounch. the resonant phenomena which accompany the respira
tory sounds can especially be made out. 

The treatment must be directed to the original lesion and the 
consecutive pericarditis. As for the la,tter, the principles already 
laid down holcl good; oppose the adynamic symptoms by 
strengthening and stinrnlating mPasures, regula,te the action or 
the heart by digitalis in small doses, place ice bags over the 
heart. 

Narcotics must be used to control the pa,in, restlessness, and 
sleeplessness as w~ll as the dyspncea. 

As soon as the distention of the pericm·dium becomes very 
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great, the question must be considered whether it 1s not proper to 
remove as much as possible of the air from the pericarilitun by 
puncture with a fine trocar. The procedure may be consiilereil 
as free from ilanger; the precaution must only be taken to intro
duce the trocal' while the patient lies upon his back. 

Ii the escaping gas shows by its oc1or-like sulphuretted 
hyd,.ogen-that processes of decomposition are going on in the 
pericardium, or if it is accompanied by c1ecomposing liquid, 
then the performance of a radical operation and the washing ot1t 
of the pericarcfoil sac with a disinfecting liquid is decideclly 
indicated. But this should be determined upon only in case 
the fundamental lesion offers some chance for the preservation 
of life. 

Hydropericardium. 

&hellliammcr, Diss. de nqua pcricardii. 1G94.-F'r. /Ioffmann nncl Grnetz, DiS$. cle 
hydropc pcricardio rariss. Hal. 1697. v. Opp. Suppl. IL 2.-.ltferker, Diss. <le 
hydrocardia. Ultraj. 1711.-Lamli;oigt, Diss. de hydr. pcricard. diag. Hal. 
1798.-Ileillrcke, Diss. llc hydr. perica.rd. Erf. 1701). -Jlodes, Essai sur l'hy
drocl. du pfricarclc. Paris. 1808.-Scltuh, Oestcrr. mlld. Jahrh. Bel. XXIV. 
&hmitlt's Jahrb. X..XXIl. S. 1\)6. -Skoda, Oesterr. med. Jahrb. 1841.-Pltilipps1 

Jahrcsh. 1841. S. 39.- lVrtschsmut!t, Virch. Arch. Bel. VU. 330. Vfrc/ww1 Gcs. 
Abhancll. S. 108. u. Spec. Patll. Bd. I. S. 205. Sec also the various manuals 
and text-books. 

In the pathology of former times dropsy ef the pericardium 
played an important part, since not only was no distinction 
macle between inflammatory effusions ancl sel'ons trnnsuclations, 
but the affection was also said to occur as a metastasis in a great 
variety of acute and chronic affections, ancl to be the cause of 
theil' unfavorable result. In recent pathology pericarclial dropsy 
occupies a different position, but in many places at least the old 
view is still the popular one, and the symptom is still regardecl 
as an unmistakable harbinger of cleath. 

By hyclrops pericarclii (perica!'dial clropsy, hyd!'o-pericar
dium, hydrocarclium), we are to understand an acCl>mulation of 
serous fluicl in the pericardium occml'ing inckpendently of in
flammatiou. These terms, however, in view of the fact that a 



lIY Dl:OPEJUC_\RDIL':\f. 665 

certain amount of fluid is met with in most autopsies, are appli
cable only to those cases in which the dropsical accumulation is 
excessi\'e. The hypothesis has been frequently advanced that a 
certain amount of liquor pericardii is present even during life, 
for Lhe purpose of !illing the Yacuum and facilitating the move
ment::; or the heart. I cannot agree with this view; on the con
trary, it seems to me that even the normal liquor pericardii is to 
be regat·ded as a tmnsLtdation, which has escaped during the 
agony, or after il.eath, from the vessels and from the heart itself, 
particularly from the frequently tensely di stenued right ventri
cle. This transudation continues for a time immediatelv after 
death, so that more Jluid is found in the pericardia! sac· when 
the autopsy is maile at a late period than when it is made early. 
The quantity of iluiil clepends, moreover, upon the duration of 
the agony, and upon the final cause of death, being increased in 
those affections which are accompanied by great congestion of 
the coronary veins, as for instance emphysema, distortion of 
the thomx, phthisis, death from suITocation, ntlvular diseases, 
etc. 

Fluid is not found in thr prrirardium at cvrt-y autopsy, but 
it occurs in most cases to tlte att1ou nt of from lmlf an ounce to a11 
ounce. UndPr favorable circum stances, as much as tlne(' ounces 
and upwards may be present without bPing necessatily tcgat·decl 
as anything more than a result of the agony and post-mortem 
changes. Such cases have no pathological significance unless it 
ran be shown that the fluid was present during life (\'. Bamber· 
ger}. The tmnsudations which take place during life are 
sometimes very copious, amounting to a pint and a hall' or 
more, aml Corvisart reports the scarcely credible quantily of 
eight pounds. 

The transuclation is composeil, as a rule, of a clear yellowish 
or greenish serum; occasionally, however, it is somewhat turbicl 
from the presence of desquamated epithelium, which has under
gone fatty drgeneration. Some of the colol'ing matter of the 
blood may also be mixPd with it, giving it a reddish 01· brownish 
tingr, and this escape of hromatin may take place after, as well 
as before, death. The reaction of the Jlukl is alkaline, 

The solill ingredients of the effusion are the same as those of 
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the blood-serum, but in different relative proportions. The 
percentage of solids also varies considerably in different cases. 

The 1luid which is eJfosed into the pericardia! cavity after 
death must always be regarded as the product of a filtration, 
under increased pressure, from the blood-vessels and cavities of 
the heart; while the 1luid contains less albumen than the blood
serum on account of the difficulty with which albumen passes 
through membranes. The percentage oC albunwn will depend 
in these cases upon the force of the pressure, the duration of the 
process, and the composition of the blood. "'hen the effusion 
takes place dul'ing life, its composition is the rnsult of a number 
of complex processes (see E. "'agner's Manual of Geneml Pa
thology).' 

The fluid probably always contains fibrogenous matter, and 
therefore the occurrence of spontaneous coagulation in the serous 
fluid does not warrant the separate classification of a lymphatic 
or fibrinous dropsy. 

Urea is aloo present in the serous fluid, especially in renal 
diseases, together with other products of decomposition. In 
general icterns the coloring matter and acids or the bile are also 
found. 

'l'lie upper surface of the pericardium presents more of 
the characters of inflammation, and has an opaque, pale, dnll
white appearance. Formel"iy there was recognized also an 
inflammatory dropsy of the pericardium, which included those 
cases of pericarditis where the effusion was chiefly of a serons 
clrnrncter-ancl partially organized products o[ inflammation 
were fonncl upon the serous surfaces (chronic pericarditi"), or, 
perhaps, only trifling changes of an inllammatory character are 

1 Composition of the pericardia) effusion: 

Water ... ... 95.37-!J7.34 Water ... . . . .... 90.51 Water.. . ... 05.51 
Sol.ills .. ... . 2.66- 4.63 &lids.. . .... 3.49 &lids ... 4.487 

Albumen .. 1.43- 3.01 Albumen .. .. . 2.915 Fibrin.... . . . 0.081 
Otheringre· Albumen ....... 2.4G8 

dicnts .. 1.23- 1.G4 Extrnctives .. .. 1.269 
Inorganic SnltR .. 0.94.'~ 
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noticed. In cases of the latter kind the original affection may 

have been a simple effusion, in the course of "·hich inflammation 

has supe1Tened ; but in all such instances. where inflammatorv 

changes are noticed, the inflammation rathe;. than the dropsy ts 

the object or chief concern. At the same time it may be cliffi

cult in individual cases to decide which is the more important 

element. 
The cavity of the pericardium is dilatecl in proportion to the 

amount of fluid, and its fibrous layer is thinned, or occasionally, 

when the dropsy has continued for a long time, thickened. In 

chronic cases, the subserous fat about the heart disappears, the 

subserous cellnlar tissue appears mdematous, and the endothelia 

are relaxed, swollen, and of a granular opacity. The muscular 

substance or the heart is pale aml flabby. 

In the more copious effusions the lungs are found compressed, 

and the diaphragm forced downwards. 

The causes or pericardia! dmpsy are very numerous, but 

the affection is always secondary and never primary and iclio· 

pathic.' \Yhen it makes its appearance during life, and before 

the occurrence of the agony, it is either clue to a stasis in the 

veins ancl lymphatics of the heart ancl pericardium, or it is merely 

one of the symptoms of a general dropsy. 

"'hen the ref! ux of the blood from the veins of the heart and 

pericardium is impeded by stases in the lungs, or in the lieart 

itself, the passive congestion thus induced may give rise to a 

dropsy of the pPricarclium ; the same result may be produced by 

atheromatous dis!'ase of the coronary arteries. In rare cases 

also, the contractions of bands of connective tissue in the thorax, 

or neoplasms in the mediastinum or in the heart, may derange 

the cirnnlation in such a way as to induce a serous effusion into 

the pericardium. 

The hypothesis has nlso been ndvnncccl thnt fluicl may be effused into the pcri· 

cnrdinl cavity to fill the vacuum produced in the chest in cases of shrinking of the 

lungs, atrophy of the heart, and pnrticulnrly where traction results from the nclhc-

1 Ducbek found dropsical effusions in the pericardium in 13 per cent. of his autop

sies, Glinsburg in only 7.4 per cent., nnd, in fact, most frequently in pulmonary tuber· 

culosia 
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sion of the pericardium to the lungs. The occurrence o{ such a hydrops ex 11acuo is 
especially insisted upon by v. Bamberger, who advocates thi8 view, as a rc!'mlt of 
atrophy of the heart arising from acute dyscrasic processes, such ns cancer, tuber
culosis., etc. Gilnsburg, and afterwards Fricdrcich and other-,!, have shown, how
ever, that such a genesis of pericardia! dropsy is impossible, because the dilatation 
of the lungs, the retraction of the thon.1.x, and the ascent u( the diaphragm would 
naturally prevent the occurrence of a vacuLm1. 

In the cases mentioned hitherto, the hydrops pericardii is 
dependent upon local conditions. It may occur, moreover, as 
one of the symptoms of a universal dropsy, or as the result of a 
watery condition of the blood, particularly in parenchymatous 
nephritis, also in tuberculosis, cancer, and other cachectic condi
tions. Bt1t, at the same time, it should be rernar·ked that drop
sical effusions do not occur so frequently in the pericardium as 
in other serous cavities, probably on account of the influence of 
the incessant muscular contractions of the heart in promoting the 
circulation of the blood and lymph. 

The smaller quantities of serous effusion present during life 
no symptoms of any kind, and remain undetected until the tluid 
has accumulated in greater amount. The physical evidence 
consists chiefly of the results of percus:iou, and, as regards the 
quantity of the tluicl necessary for recognition, the same rule 
applies as ill the case of pericardia! exudatio11s. I11 the latter, 
however, the resttlts of percussion are substantially confirmed 
and their significance certified by the presence of friction mur
murs and subjective symptoms; whereas, in pericardia/ ej!it
sions friction can never occur. \Vhen the amount of effusion 
is small, therefore, there is greater clanger of drawing enoneous 
conclusions from the percussion signs than is the case in ex
udations. 

Percussion shows an increase of the cardiac dulness corre
sponding to the distention of the pel'icarclium, the conformation 
of the distended sac being the same as in pericardia! exudations, 
viz., that of a triangle with its base directed downwards. Here 
also we have an enlargement of the cardiac triangle and an in
crease of clulness on the patient's changing from a recumbent to 
an upright position, or on bending fonvarcls; and this sign is 
particularly valuable in cases where, in consequence of a cocx-
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isting pleuritic effusion, the broadening of the triangle can be 
detected only at t11e apex, which is pushed considerably upwards 
in the upright postme. 

In serous pcricanlial cftusions there is of course an ahscncc of inflammatory 
changes upon the external surface of the pericardium, and therefore, although the 
borders o{ the lungs arc forced backwards by the dist~nclcd pericardium, adhesions 
do not occur. 1'hc respiratory mobility resulting from this fact is, however, of no 
importance as n means of distinguishing this condition from pcricnrdial exudation. 

The character of the apex-beat in hydropericardimn is also 
the same as in pericardia! exudations, the beat becoming more 
feeble, or disappeai'ing altogether when the accumulation of fluid 
is largr. The sounds of tlie heart grow cluller, and in very rare 
cases become entirely inandible. 

Certain symptoms, such ns a visible undulntory movement, fluctuation on pal
pation in the cardiac region, etc., have been described by some writers, particularly 
the older ones, as occnsioncd by the presence of fluid in the pericardium i hut these 
signs are just ns uncommon in effusions as in exudations. According to Hope, the 
apex-beat, when it can be dctecled in spite of a large accumulation of fluid, docs 
not coincide with the systolic sound of the heart, on account of the r~sistance 

which the fluid opposes to the cardiac movements. 

The influence of the pericardia! clropsy upon the cardiac 
movemPnts, the circulation and the respiration, can be estimated 
only in those cases in which these functions are not seriously 
impaired by the coexistence of a general dropsy or by the funda
mental disease. In such cases the mechanical influence of the 
ftuid accumulation must manifest itself in the same way as in the 
case of an exudation. On the other hand, there is an absence of 
all the symptoms which are produced by inflammation of the 
serosa, among the most important of which are the acute de
rangements of nutrition on the part of the cardiac muscle. 
Where the dropsy continues for a long time it is possible that 
the pressure of the ftnid may impair the nutrition of the cardiac 
muscle, aml thus gradually induce atrophy and degeneration. 

The mechanical effects of large pericardia! effusions are 
mainly these: a lowcrecl pulse-wave, a diminished filling of the 
arteries, a lessened secretion of urine, venous congestion, cyano
sis, compression of the lungs, and depression of the diaphragm. 
As a result of these conditions, difficulty in breathing ensues, 
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which may increase to a continuous orthopnCl'a, with extreme 
dyspnCl'a in the horizontal position. The patient experiences a 
sensation, not only of anxiety and difficulty in breathing, but 
also of oppression and weight in the chest. 

"Then the fnndamental disease is of such a character as to 
itself induce symptoms of this kind, it is impossible to deter
mine what share in their production is taken by the pericardia\ 
clropsy. On the other hand, the fundamental disease, by occa
sioning a high degree of anremia, may even assist in moderating 
the intensity of the dyspncea, etc. Moreover, the rapidity with 
which the eliusion takes place will modify in an important de
gree the severity or the subjective symptoms. 

As regarcls the diagnosis of hydropericardium, the first object 
is to ascertain whether the existing pl1ysical changes are in fact 
occasioned by a distended perica1·dium: and here we are to be 
guided by the same rules as in inflammatory pericardia! 
eJ:Insions. 

In the differential diagnosis from a pericarditis exsudatint 
\Ye must inquire whether any local or general conditions can be 
found whieh might give rise to a dropsical eliusion, ancl especially 
whether dropsy exists in any other part of the body. "'llPn 
such a rondi ti on is present, the absence of friction sounds, of 
fever, ancl of all intlammatory symptoms, is a very important 
indication. 

The prognosis is very unfavorable, because the conditions 
which produce the dropsical effusion are almost invariably of a 
permanent character; in fact, we generally have to deal with an 
incurable fundamental disease, of which the hydropericardium is 
merely a comparatively unimportant consecuth·e symptom. In
asmuch, however, as it is not at all uncommon for the general 
dropsy of kidney and heart cliseasPs, etc., to disappear tern· 
porarily, it is reasonable to snppose that when such a happy 
result occurs the pericardia\ dropsy may also be absorbed. 
St1ch an orrurrcnre, however, will be rarely observed, because 
the effusion docs not usually take place until a disappearance of 
the general dropsy is entirely out of the question. A permanent 
cure may be anticipated if the dropsy be dependent upon a 
transitory hypermmia. 
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In general ilropsy a large pericarc1ial effusion will unquestion. 
ably contribnte largely to the fatal result, anc1 may e,·en induce 
it directly by impeding the cardiac and respiratory movements. 

The treatment must be c1irectec1 to the fundamental disease. 
In many cases, therefore, the same remedies are to be used as in 
general dropsy, and where the latter declines under the use of 
c1iaphoretics anc1 diuretics, the same beneficial effect will extenc1 
to the pericarc1ial effusion. Cardiac tonics are also indicated. 

In copious effusions, which involve a direct clanger to life, 
puncture of the pericardium is entirely justifiable, and is unat
tenc1ec1 with much risk, if care be taken to exclude air. 

Hemorrhage into tlle Pericardial Cavity. 

Hmmopericardium. 

This conclition occurs, inc1epenc1ently of wounds, in rupture of 
the heart. The quantity of blooc1 pourec1 out into the pericarc1ial 
cadty will vary consic1erably, according to the manner in which 
the rupture takes place. In large lacerations the extravasation 
i not so copious as one woulc1 expect (perhaps a pint), partly 
because c1eath ensues rapidly from acute anmmia of the brain or 
from a momentary arrest of the heart's action, and partly be· 
cause the pericai·dium opposes more resistance to a suddPn than 
to a gradual distention. \\'here the laceration is small the e/fn. 
sion of blood takes place more grac1ually, its qua11tity is much 
more ronsidPmbl!', and cleath results more tardily. 

PPt-icarclial hemorrhage may also be proc1ncec1 by rupttire of 
the coronary vessels, where tlwse have been predonsly c1ispasec1, 
anc1 particularly where aneurisms have formed upon them. 
Aneul'isms of the aorta may likewise burst into the pericardia! 
sac. 

The physical signs of pericardia! hemorrhage consist or c1is· 
tention of the pel"icardinm, together with the symptoms of acute 
anremia anc1 paralysis or the heart. Inflammation or the serosa 
will ensue as a compl ication only where the case docs not ter
minate in sudden c1eath. 
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A certain amount of extravasated blood is freq1wntly !ountl 
in exudativP pericarditis; and in some inflammations, e~pecially 
the scorbutic forms, the fluid contents of the pericardium may 
present the appearances of pUl'e blood. 

Free Bo<lies in tlie Pe1·ic:mlinm. 

Lanzoni, :Misccll. Natur. Curios. D ec. 111. Ann. VII. ct VIII. Obs. 7!'i. p. 110. 
Kuaamctul, 'Viirzb. med. Zcit~chr. V. Bd. 1864, nncl Rtcinlcin, Ein Dorn im 
Ilcrzficisch und cin freier Ki'.irper im Ilcrzbeutcl. Diss. Erlangcn. 1868.-Tfyrtl, 
Ein freicr TG>rper im llcrzbcutcl. Sitzungsbericht dcr K. K. Akacl dcr Wis· 
scnsch. 51. Bd. 23. ~Hirz. 1865.-Klob, Freier KOrpcr im Pcr icar<l. Zcitscbr.der 
K. K Gcscllschaft der Acrtztc zu Wien. N. 49. 1860.-Rukilanal·y, l. c. 

Free bodies within the pericardium have been met with on 
only a few occasions. Some of them were soft and smooth sub· 
stances, as large as a pea or bean, while others were of a firm, 
fibroid consistence, sometimes stratified, ancl even calcili<·d. 
either at the centre or in toto-cardiac calculi. Tlwy probably 
originate in the formation of precipitates or fibrinous coagula· 
tions around a foreign body, or in the formation of polypoid 
growths, which ultimately become detached. No characteristic 
symptoms have been observed during life. 

P ericardia! hyda tids are of very rare occurrence. A case of 
this kind has been described by Barlow.' 

I Pathological Traa&1.ctions, 1855. 
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339.-.A. Cler11wnt1 Employment of the Arscniatc of lron, L"t.;nion, 15, 1875. 
-Cunslmit, G:\Z. med. de J>aris, 1836. p. 532, und Bulletin thCrapcutiquc, 
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Hcilkunde, 1807, Bel I. , Heft 1-2.-J. JI. F. L11ttem·ieth und .T. G. F. ti. 

Bolmenber9er, TU bingen, Blii.ttcr for die Naturwissenschaftcn uncl 1\ rz1wikundc, 
1813, B. I., S. 23.-Bcdnar, Krnnkheitcn dcr Ncugcborncn und Siinglin~e. Bel 
HI. , S. 48.-Biermcr, llanclbuch dcr spec. Pathol. uncl Thcr:lp. von Yirdww, 
Bel . V., Ahth. I.

1 
S. D31, with numerous references to the literature of the 

F.ubject.-Ercidmlmdi, Centralblatt filr die mcclic. Wissensch., 1800, No. 34.
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Ji'lilgcl, Schmierkur gcgcn Kcuchhusten, Blatter fiir llcilwissenscbaf~ 16, 1873. 
-li'riedleben, Bcitriigc zur Lebre vom Kcuchhustcn dcr Kinder, Archiv for 
physiol. lfoilkuucle, Bd. XII., Heft 3-4-, 18;3:3.--J. F1·ank, Prnx. med. univ. 
pncc., P. II. , Vol. II. , Sect. 1, p. 825, 1823.-J. .LI. P. Gesner, Sammlungcn 
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Abhandlung iibcr die Krankheiten dcr Kinelcr, etc., 1794.-Gerluu·dt, Lchrbuch 
dcr Kindcrkrnnkhciten, 1871, S. 378.-Gau:;ter, Ocstcrr. Zcitschrift flir prnkt. 
Ilcilkundc, 1857, 30.-Gclmo, Jahrbuch for Kindcrhcilkunde, 1801, Deft 2.
Grita, .Frnricp's Notizen, B. XLII., S. 48.-E. L. Heim, Vcrmischtc med. 
Schriften, 1830, S. 213.-llennig, Jahrbucb for Kinclerhcilkunde, m., 8. 49.
Ilrmke, Jahrbuch fur Kiudcrbeilkunde, VI., S. 75.-liclmke, Jen. Zcitscbrift, 
1860, Bd. m.-Henke, Eeber mikroskopischc Organismcn in den Sputis keuch· 
bustcnkr:mker Kinder und Uber die Wirkung der Cllinin·Inhalationen bei 
dicscr Krnnkhcit, Dcutsches Archiv fiir klin. Medicin, 1874, XII., Heft 6.-Ad. 
IIc11kc, Ifanclbuch zur Erkeutniss und Ileilung dcr IGndcrkrankhciten, 1818, 
Bd. IT., S. 181.-Ilenoch, Beitr:i.ge zur Kinderheilkundc, 1801, S. 71, uud N. F., 
1868, S. 231.-llinze, Tfu feland's Journ. dcr prakt. Arzncik. uncl Wnndarzneik., 
Bel. V., S. 900.-C. F. Dolzltausen, Disscrt. inang. de tuss. conn1ls., 1815.-E. 
IIorn, Archiv fiir medic. Erfal1rungen, 1803 und 180J.-C. w: Hufela11d, 

Bemcrkungcn Uber die natlirl. und geimpften Blattern zu 'Vcimar im Jahre 
1788, etc., 1703, und Journ. der prakt. Arzneik. untl 'Vumlarzneik., Bd. 4, 7, 
!J, 13, 15, und 20.-Fr. Ilo,ffmann,. Diss. de tussi convuls., 1732.-Fr. Jahn, 
Ncues System dcr Kindcrkrank11eitcn, etc., 1803.-D. F. JalLn, Klinik cler 
chron. Krnnkht'iten, 1821, Bd. IV., T . II., p. 375. -.lf. Jacobi, Iloru1s Arcbiv 
fiir medic. Erfahrungen, Bel. VI., S. 47.-J. II. W: J(linge, Elwas Uber den 
Keuchhu~tcn, 1702.-J. G. Kiiltler, De srdc ct naturn. tuss. convul.8., 1818.
Kr!tken7>erg, .Tnhrb. dcr amhulat. JGinik in lfallc, 1824, Bel I., S. 288.
Kiittfingrr, Bayerisch. Urztl. Inte11ig.-Blatt, 1860, No. 2.-Keller, Jahrb. fiir 
Kinderhcilk., VITT., S. 21.-J<O:;tlin. Archiv fiir wisRcnschaftlichc Ilcilkunde, 
II., 4-5, S. 338, 186.3.-J F. B. Lentin, Beitriige zur ausiibenden Arzenei· 
wisscnschaft, 1707. B. III., S. 25.-Lesser, Zur Bchaudlung des Kcuchhustens, 
Allgem. med. Ccntralzcitung, 49, 1873.- W. Saclise, Das Wisscnswiirdigste 
i.ibcr die hiiutigc Brilune, 1810.-L. Leturic/11 Virchow1s Arch., Bd. XLIX., 
1870, p. 530, and Bd. LX., 1874, p. 409.-Lebert, Ilanclbuch dcr prakt. 
1ifodicin.-La.sd1, Rhein. und Westphill. Corrcsp.-Blatt, 1844, No. S.-Lilben
strin-T,i;hd, Ucber Erkenntniss und Ileilnng dcr h li.ut igen Briiunc. des :Millar'
scbcn ARthma und des Keuchhustcn, 1811, S. 143.-Lorcy, Jahrb. fiir Kindcr
hcilk., N. F., Bd. V., S. 248.-D. 0. J. Lorinser, Lchrc von den Lungcnkrank· 
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heitcn, 1823, S. ·129.- LQschncr, ans dem Franz-Joscf-Kindcrspitril, II., 1868, S. 
l:J0.-.1. Fr. Marcus, Der Keucbhusten, etc., 1816.-.J/i:tllltaci, Horn's Arcbiv 
Hir med. Erfohrungcn, Bel. ill., S. 227.-Mellin, Bcschrcibung clcs Kcuch
hustcns zu Lnngensalza, 1770.-~lfehllwsc, Rust's J\lagnzin, Bel. LI.-Fr. 0. 
Meltza, Abhandlung vou dcm Keuchhusten, 1790.-Mcmminger, Ilufcl. Journ., 
Bel. Xlll, S. 18!>.-~llouti, Jahrb. fiir Kindcrhcilkunde, N. F., Bd. VI., S. 103. 

Oppolzrr, Wicu. med. Presse, Nos. 34-36.-L. Paklamus, Der Stickbustcu, 
1803.-J. Pa11zani, Ilcschreibung dcr Knmkbeiten, die in Istricn, 1786, ge
hcrrscht habcn. Aus elem ltalicnischen von Fechner. 1801, S. 35.-.Poh4 
Progr. de analog. inter morb ill. ct tuss. convuls., 178!}.-A. B. Polack, Diss. cle 
tuss. c01wuls. 1 182R-Rapmund, Das Chittln in cler Kinderpraxis, etc., Deutsche 
Kliuik, 7, 1814.-Rrltn, Wiener med. Wochenschr., 1860, Nos. 52-53.-0. L. 
Reinhard, Spec. Nosolog. und Therap., 1834, B. I., S. 408.-A. 0. Ricltter, 
Spec. Therap., 1821, Bel Vill., S. 17.-Rosenllw.l, Die Athcmhewegungen und 
ihre Bcziehungcn zmn N. vagus, 18G2.~ Scluiffer, Ilufcl. Jouru., Bel VI., St. 
2, nncl Uebcr clic gcwfihnlichcn Kinclerkraukheiten, 1803, S. 359.-Schenck, 
Observ. med. rnr. nov., 1600, Lib. IL, p. 382.-J[ Stoll, Ration. medencli, etc., 
P. II., 1779.-C. Sprengel, Ilanclbuch der Pathol., Bel. m., 1797, uncl Vcrsuch 
ciner pragmat. Gcschichtc dcr Arzneikuude, Bd. ill., 1794.-Sleiner, Compend. 
der Kinderkraukheiteu, 1873, S. 155, und Jahrb. fUr Kindcrhcilk., N. F., Bd. 
V., S. 392.-Scoda, Allgem. Wiener med. Zcitg., 1860, No. 1.-Stelzl, Ocster· 
rcich. Jahrb., 184-4, August.-Scltott, WUrttcmb. Correspondenz-Blatt, Bd. IX., 
No. 38.-Snntlus, Joum. for Kinderk., XXTII., 1854, Heft 4.-.A. Steffen, i.iber 
lnhnlat. bci Tussis convuls., Jou111. flir K.inderkrankh., XLVIL, S. 61 undJnhrb. 
f. Kindcr110ilk., N. F., Bel. IV., S. 227.-J. A. Unur, 1\Icd. Handbuch, 178!), 
P. I., S. 228.-J. Wendt, Die K inde1·kraukhciten systcmatisch dargcstcllt, 1822, 
S. 457.- lVilde, Zur Thernp. <les Keuchhustens, Dcutschcs A.rchi'• fU r klinische 
::Mcdicin, Bel. XIV., Heft 2.- Wintriclt, Med. Ncuigkciten, 1858, S. G3, and 
1861.-ZiUerlaml, Rust's :Magaz., Bel. XXIl., p. 300. 

Fino.Hy, I cite the Tinnclbook o! Ilistorico-Gcographical Pathology, by Ilirsch. In 
the second Yolume, 1862-64, p. 103, will be found the history of whooping· 
cough treated of in the greatest detail, with the very abundant literature which 
belongs to it. 

The literature of whooping·cough has already increased to such proportions, that 
in the foregoing foit space could be found only for what was most important. 

History. 

IT cannot be determined with certainty when whooping-cough 
fl1·st showed itself, or when it was first observed as a specmc 
tlisease. Almost all authors agree in this, that the first well
eotablished accounts are derived from Schenck (circa 1650) and 
Baillou (circa 1600), and refer to epidemics of tussis convnlsiva 
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in the sixteenth century. All supposed preYious descriptions o! 
this disease are far from being characteristic of it, but seem to 
have been based upon epidemics of bronchitis or influenza. 
Among the works upon whooping-cough which immediately 
follow the above, that of Ettmiiller (1685) is to be specially nwn
tioned. The clisease seems now to have spread mther rapidly. 
Moreover, we may judge how considerable was the prevalence 
of whooping-cough in certain places during the second lrnlf of 
the sixteenth century, from the report that in the year 1580 nine 
thousancl chi lilren died from it in Rome. 

In the course of the eighteenth century it extended over the 
principal part of Europe, and also over quite a number of conn
tries in other parts of the world, and seems, from its rapid and 
energetic development, to have had a preference for certain 
regions. The consequence is that people paid closer attention to 
this fonn of disease in various quarters, and in the second half 
of the century, especially, sernral works regarding it were pub
lishecl in Germany, England, ancl Sweden, e.g., by Alberti 
(1728), Fl'ied. Ilofl'mann (1732), Sauvages (1757), N . Rosen ,·on 
Rosenstein (1768), .i\L Stoll (1779), Butter (1773), ·wmis (1782), 
l\IcCullen (1784), Fr. C. l\Ieltzer (1700), C. \V. Ilufeland (1793), 
Girtanner (1794), C. Sprengel (1794 and 1797), anil others. Bier
mer (I. c., p. 535) has compiled a synopsis of the epidemics of 
whooping-cough which prevailed in the eighteenth century in 
Europe and other countries. 

It seems always to have been assumecl that whooping-cough 
was of a contagious nature. As the ideas of a lmmoral pathol
ogy were tho prevalent ones in the eighteenth century, authors 
and physicians, with few exceptions, songht for the cause of this 
disease in disturbances of digestion. These latter, it was sup· 
posed, exerted an irritating action upon the diaphragm and 
respiratory organs, and thus caused the attacks of coughing. 

·with the constantly increasing geographical extension of 
whooping-cough since the beginning of this century, the observa
tions and treatises on it have naturally accumulated. In the first 
half of this period we fincl a large number of works published, 
especially in Germany, England, and France. Among the more 
important of this date belong, in Germany, Danz (1802), E. Horn 
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(1803), Fr. Jahn (1803), Paldamus (1805), A. Fr. Marcus (1816), 
J. Frank (1823), Krnckenberg (1824), Faber (1834), Aberle (1843), 
Canstatt (1847); in England, Okes (1802), \Yebster (1822), llain
ilton Roe(1833), Copland (1842), Duncan (1847), Herapath (1849); 
in France, Gallernnd (1812), Guersent (182.">), Guibert (1824), Des
ruelles (1827), Bland (1831), Blache (1833), Trousseau (1843), 
Barthez and Rilliet (1843). The conviction is constantly gaining 
ground that whooping-cough has its origin in the nervous system, 
the respiratory nerves aucl sympathetic. Some are of opinion 
that the cause of the seizures is to be sought in the peripheral 
ramifications, others in the centres of the nervous system. These 
views, moreover, dilicr as to whether tussis convulsiva is to be 
defined as a pure neurosis or as a catarrh of the respiratory 
organs, combined with an affection oI the respiratory nerves. 

In Yery recent times, since the middle oI this century, a great 
number oI works on whooping-cough ham appeared, including 
in additiou many histories oI cases. Even now we are met by 
almost the same theories regarcling it as formerly. At the pres
ent time the dis~ase is considered by some authors as a pure 
neurosis, as it has been alreacly by Copland, \\'ebster, and others, 
ancl its origin either transferred to the nervous centres, or 
ascribed, as it is by Frieclleben and others, to the pressure of 
swollen tracheal or bronchial glands upon the vagus iwrve. I11 
opposition to this Broussais' and DesrnellPs liad already main
tained that whooping-cough was nothing but an inflammation of 
the mucous membrane of the respiratory orga ns. The latter 
author, 11owever, admits that a condition of hyperromia and irrita
tion of the brain and its membranes is associated with the inflam
mation. Jlfurcus, Blache, Oppolzer, and especially Llischner, 
are most decic1ec1ly committed to defining whooping-cough as a 
iimple bronchitis, which mainly involves the liner bronchioles 
anc1 the al''coli. They woulcl explain the accesses oI coughing as 
a reflex irritation prodnci:d by the decomposed secretion. 

Beau, comparing these accesses of coughfog with those which 
are rausecl by the entrance of a foreign body into the larynx, 
felt compelled to assume the existence oI a n inflammation of 

1 Annales de lo. mCd. physiolog., 1824., p. 471. 
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that part of the mucous membrane of the larynx which lies 
above the glottis; from this a clrop of secretion would some
times fall into the glottis, ancl occasion these seizures. 

Some who regard the catarrh of the respiratory organs as 
the foundation of tussis couvnlsiva, can fincl in the paroxysms 
of coughing nothing which cloes not belong to them from the 
location of the trouble. On the other h:md, others maintain 
that a definite specific cause determines this catarrh and the 
paroxysms, or that the latter are clue to a peculiar decomposi
tion of the secretion, which at the same time assumes a con
tagious character. Letzerich has endeavored to show that the 
explanation of whooping-cough is to be found in the inhalation 
of a kind of spores, whlch produce the paroxysms after they 
h:ive unclergone a rapid and considerable increase. 

Fin:illy, we must consider one more theory which was 
adoptecl by famous clinical observers like Canstatt, Lebert and 
others, although it has now but few adherents. It is that 
whooping-cough is due to a zymotic affection of the general sys
tem, ancl that the paroxysms only inclicate th:it the respiratory 
organs are the part of the body the most involved. Some 
authors, as Volz,' J. Frank, ancl oUiers, classed this so-called 
general affection among the acute exanthemata, particularly 
because epidemics of whooping-cough often precede or follow 
those of measles, or both occur close together in the same place 
or the same individual. 

Definition. 

'fhe essential features of tussis convulsiva, whooping-cough, 
Keuchhusten, coqueluche, pertosse, kikhosta, etc., further desig
nations of which are to be looked for in Biermer's work, consist 
in a catarrh of the respiratory organs; not merely of the infra
glottic region of the larynx, of the trachea, bronchi, and their 
ramifications, but also often, especially in small child.ren, of 
the nose, and this latter process is indicated by m:irked parox
ysmal sneezing. 'fhe catarrh may attain different degrees of 
intensity, and be of variable duration. It occlll'S only through 
iu(c•ction, ancl in fact the entrance of the contagious substance 

1 Haeser's A.i:ch., Vol. VI. 1 3. 
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is effected by inhalation. The whooping-cough may be con
fined to this catarrh. Should the disease develop to a higher 
degree, there set in violent convulsive attacks of coughing, 
with intervals which are free from it. In consequence of 
the irritation of the branches of the vagus in the respiratory 
mucous membrane, and especially of the internal branch of the 
superior laryngeal nerve, by the specific catarrhal secretion of 
the affected organs, there occurs a spasmoclic contraction of the 
mu cles of expiration, and a spasmodic narrowing, sometimes 
amounting to closure of the glottis. The action of this sort of 
respiration is manifested by more or less violent ringing coughs 
following rapidly one after another, and which are geuerally 
interrupted by whistling spasmodic inspi.-ations. During the 
attack the action of the heart is essentially interfered with. 
""ith the remission of the spasm some secretion is expectorated 
from the air-passages, although this is not a necessary feature, 
and the contents of the stomach also are often vomited. If the 
disease has been developed np to this stage, as it st1bsides ~!Jere 
follows in every case a period which is characterized by a catanh 
only of the respi.ratory organs, with more or less abundant secre· 
tion, but without these attacks of spasmodic cough. The whole 
disease has a duration of sevcml weeks, or even months, and is 
in itself unacco111paniccl by fever. 

Mode of Occitrrence and Causation. 

At the present clay whooping-cough occurs everywhere in 
Europe, and in most countries in other quarters of the world. It 
has nowhere been possible to prove an inclepenc10nt de,·elopment 
of this dismse, although it must be said there is no deridecl evi
dence again;t the possibility of its originating in this way. On 
the other hand, the importation of the coutagimn from without 
has often been positively determined, especially in sparsely 
inhabited islands. The disease occurs as an epidemic much 
niore often than sporadically, and in the former case is apt to 
rnn a severer course. 

Climate seems to have no contJ.·olling influence on the devel
opment or intensity of the disease, although it does look as if 
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the colder, ancl especially swampy regions were more likely to 
exercise a harmful influence than those which are warm ancl 
clry. The facts cit!'cl by Hfrsch (IL, p. 105) prove how extensire 
ancl dangerous may be the spread of such epidemics in a cool 
climate. According to these, about 72,000 persons, or one
fortieth of the whole number who diecl, succumbed to whooping
cough in England ancl \\Tales in the period from 1848 to 1855. 
W Hele reports from Ireland that the disease is almost endemic, 
ancl ranks fifth in mortality among epidemic diseases. Accord
ing to Rosen von Rosenstein, over 43,000 children cliecl o[ this 
disease in Sweden between 1749 ancl 1764. As many as 5,832 
children fell victims to it in the year 1755, while in favorable 
years tho nnmber scarcely reached 2,000. On the other hancl, 
9,000 children cliecl in the year 1580 in Rome, situated in a warm 
country, although, to be sure, surrounclecl by marshes. 

The seasons, as Hirsch has pro1·ccl, ham no influence on the 
tendency to the reception of the contagions matter of whooping
congh, or tho clifTusion of this disease. Earlier observers, not 
relying, it is true, upon a large nnmbel' of cases, maintained 
that a more favorable soil for the development o[ this disease 
was furnished in winter and spring,-in the colcl ancl rainy sea
son in the tropics,-especially with sudden and considerable 
clianges in the temperature. Only this, however, appears to be 
established, that in the winter single cases, whether they be 
sporadic or belong to an epidemic, have a tendency to run a 
slower course, beer.use the patients cannot be exposed to mild 
out-of-cloor ai.r. 

According to Ilirsch, no differences exist among mces and 
nationalities in respect of liability to the attack or dissemination 
of whooping-cough. 

As regards s~x, all observers who have a considerable amount 
of material at commanu agree that the female is more reaclily 
attacked than the male. 

Bouchut, out of 33 cases, records 12 boys and 21 girls. 
Abei-le, '' 3~6 " 12e " 223 " 
Macall, " 307 " 163 143 " 
Ch. \Vest, " 100 " ,14_ 7% " 55.3% " 
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·with regard to age, the experience of authors is a little at 
variance. Barthez and Rilliet assign the period from one to Jive 
years as that in which they have observed the most cases of 
tussis convulsiva. They have seen one case in a new-bom child 
whose mother had been attacked "~th this disease foLlr weeks 
before her confinenwnt. On the very clay after birth violent 
seizures occu1wcl. This disease is rare up to the end of the 
first haLE-year of life, somewhat more frequent from six months 
up to a year. It is rare from the fifth to the serenth year, and 
grows constantly less frequent from then up to puberty. 

According to \Vunderlich, the time of life below eight years 
shows the greatest tendency. Blache had lOG children under 
eight years of age OLlt of 130. 

According to Bouchut, a child was infected on the srconcl 
clay of its life, and on the eighth had a well-cle,·elopecl whooping
cough. 

Biermer observed the majority of those suffering from this 
disease before the sixth year of life. It seems to occur most 
frequently in the first two years, though but seldom in the first 
six months. 

According to Steiner, chilclren contract the disease most 
readily between two and seven years. He has even observed 
cases in children of from two to three weeks, btLt these are rare, 
as is the case especially with nnrslings. 

According to \Vest, hy far the largest number of cases, 82. 9 
per cent., fall within the first five years of life. Bednar has 
obse1TPc1 the dispase between the thircl month and the eighth 
year of life. l\Iarall found 52 per cent. under two years, 84 per 
l'ent. up to four years, 3.25 per cent. over six years, 5.2 per cent. 
up to two months. 

l\Iy own experience agrees with this as a whole, but I am 
obliged to make the period in which I ha,-e seen the greatPst num
lll'r of casps extend from tlw first up to the eighth ye:ir of life. 

The nearer children approach to puberty the more rarely 
UO('S whooping-cough attack them. Still I have observed it in 
some instances in persons between forty and Ji.fty years of age. 
Biernwr cites cases from Uebcrclen,' who had sec•n a woman of 

1 Op. Medic. Lips. 1 1831. 
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seventy years and a man of eighty years suffering from it, aml 
from Berger, who had seen it in a woman of fifty-seven. 

Individual predisposition to be attacked by whooping-cough 
is as much a characteristic of this disease as it is of other infec
tive maladies. It cannot, however, be determined on what this 
depends, apart from age and sex. It is maintained, to be sure, 
that delicate, weakly persons who suffer from clu·onic distm. 
bances of nntri ti on have a greater tendency to it than the strong 
and healthy. I cannot assent to this opi ni on. I have oft.en in 
the same fam il y seen delicate anmmic children go through with 
this disease more easily, and suffer less from it, than strong and 
full-blooded ones. It seems as if children who are or have been 
suffering from the acute exanthemata-measles, for example,
show a greater tendency than some others to be attacked by 
tussis convnlsiva. In general, many are attacked by this disease 
in childhood, adults but seldom, some persons never. 

In common with the acute exanthemata and most infective 
diseases, whooping-cough has the peculiarity that persons who 
have once gone through it acquire a cer tain immunity from it. 
It may even be said that a second attack of whooping-cough. 
when both are reported independently by trnstworthy obseners. 
is of vastly rarer occurrence than that persons should be affected 
a seconcl time with an acute exauthem , such as scarlatina, mea
sles, roseola, or small-pox. 

There has al ways been much controversy 01·er the causation 
of whooping-cough. The view of the lrnmoral pathologists of 
the eighteenth century which referred the irritation of the dia
phrag m and other respiratory muscles, as well as that which 
determined the paroxysms of cough, to disturbances of diges
tion, may be indulgently set aside. 

Neither can the rrssnmption that whooping-cough is an inter
nal neurosis be regarded as valid. In regarding the cyanosis and 
cedcma of the face, and the conditions discovered post-mortem, 
viz. , hyperremia of the brain, of its membranes, of the medulla 
oblongata, and the exudations connected therewith, as causes 
and not as results of the attacks of coughing, we make the same 
en or as is often made in respect to spasm of the glottis. Even if 
these conditions have existed previously to the development of 
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the whooping-cough, we should still have to regard them as 
simply associated with it. At the end of the last century ancl 
the beginning of this, various authors, especially Hufeland, Jalrn, 
Breschet, and others, in order to give support to the idea of a 
pme neurosis, maintained that a material lesion, an inflmnmation 
of the vagus nerve, lay at the bottom of whooping-cough. This 
nerve was said to have been found swollen and reddenell. 
More thorough investigations at autopsies have proved tills view 
untenable. \Vith a similar view, Friedleben and others inferred 
that swelling of the tracheal and bronchial glands, by pressure 
upon the recurrent nerve, might occasion the seizures of tussis 
convulsiva. \Yith regard to the possibility of tills process I 
must refer to what I have stated on the subject in the section on 
Spasm of the Glottis. But, even if we concede its possibility, 
two things still attract our attention: first, that so many chil
dren exist with considerable swelling of these glands without 
contracting whooping-cough; secondly, that the duration of the 
latter does not always coincide with the duration of the swelling 
of the glands, but is generally much shorter. 

The following facts are directly opposed to this view of tussis 
convulsiva: 1. Its occurrence as an epidemic. Neuroses do not 
spread in this way. 2. The origin and subsequent diffusion of 
the disease by infection. This is just as little observed in neu
roses. 3. The absence of a tendency to relapse in whooping
cough, while with neuroses it is well known that such is apt to 
be the case. 

Just as little is whooping-cough to be regarded as a zymotic 
disease of the gpncral system, in willch the exciting cause of the 
malady is specially localized in the organs of respiration. This 
idea has been deduced from the observation that this disease, in 
common with certain infective diseases, attacks the same indivicl
ual but once; and fUlther, that it seems to show a sort of con
nection with measles, scarlatina, and small-pox, because it bas 
been epidemic at the same time with these diseases, or before or 
after them. Cases have undoubtedly happened in willch, in the 
same person, the outbreak of whooping-cough has followed 
eight or ten days after the emption of measles, which rerninds 
us of the analogous instance of the simultaneous occurrence of 
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two acute exanthemata in the same individL1al, a process which, 
although rare in recent times, has still been positively estab
lished. 'Vhooping-cough has mrely been observed to develop 
simultaneously with the prodromata of measles. According to 
Barthez and Rilliet, this cough does not generally appear until 
some weeks or months after the subsidence of the exanthem. 
Faber maintained that tussis convulsiva and measles mutually 
excludecl each other. Equally false with this is the conclusion, 
to which J. Frank and others have come, that the nature of 
both processes is the same. 

Quite apart from the consideration that the essence of these 
acute exanthemata is widely different from that of whoopiug· 
cough, the table prepared by Hirsch also shows that out of 416 
epidemics of tussis convulsiva, in only 107 could any coinci
dence whatever with epidemics of these acute exanthemata be 
proved. The absence of fever and the free intervals argue posi· 
tively against its zymotic character. 

A catarrh of the respiratory organs lies at the foundation of 
whooping-cough. This affects principally the mucous mem
brane of the larynx within the glottis, of the trachea, the bron
chi, and their rnrnifications, extending sometimes even to the 
alveoli. In rare cases, especially in small children, the nasal 
mucous membrane is also involved. This catanh arises from 
infection, and consequently it, as well as its secretion, has a 
speci fic quality, which may certainly be proved, but cannot at 
present be more closely defined. The proof of the specific char
acter is furnished by the infection of other individnals, as a 
result of which the same disease is developed in them. The 
mode in which the infection takes place is that the contagious 
substance gains access to the respiratory organs during respira
tion, and there sets up the specific catarrh with its secretion. 
\\Te do not know of what kind this infectious substance is. It 
is either simply of a gaseous nature, and is thus inhaled, or 
there may be very minute particles contained in this gas, which 
are the proper vehicles of the contagium, or themselves consti
tute it. It is natural that various hypotheses have been 
broached as to the character of this infectious substance. Let
zerich, especially, has sought to establish by his investigations 
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in the year 1870, that whooping-cough originates in a kind of 
fungi which are taken in during respiration, which increase 
rapidly, and cause the peculiar symptoms. Attractive as this 
view appears, it bas not yet been well enough established, and 
has even been disputed by other experimenters of repute. 

Let the contagium be what it may, it is certain that after it 
has gained entrance into the air-passages it sets up a catarrh 
which produces a secretion of specific character. The peculiar
ity of this latter lies not merely in the fact that it contains the 
infectious matter, bL1t also that this increases with rapidity, so 
that this increase has a certain duration until such time as it 
ubates, and the contagium is gradually destroyecl. If the secre
tion has acquired a character which remlers it capable of exer
cising a sufficient degree of irritation upon the catarrhal mucous 
membrane, the characteristic attacks of coughing are determined 
as a rellex phenomenon by the excitation of the branches con
cerned of the vagus nerve, or, in the larynx, of the internal twig 
of the superior laryngeal. 

The reception of the contagium by otl1er individuals is 
effected principally by the stay of such persons in an atmos
phere impregnated with the infectious substance exhaled by 
patients. SL1ch an atmosphere is found in a room in which 
patients are, or have been shortly before, and if they are in the 
open air, then in their neighborhood. Since, 11owever, the con
tagium may not only be exhaled in a gaseous form, but is also 
contained in the secretion of the air-passages, we may assume 
that the fresh sputa of a patient with "·hooping-cough are capa· 
ble of proving infectious from the development of gases. By 
some authors this quality is even ascribed to the dried expecto
ration. \Ye should therefore a,·oid using for healthy persons 
handkerchiefs, towels, etc., which have been used about chi!· 
clren suffering with whooping-cough. It seems to me exceed
ingly doubtful, if it be possible, for healthy persons, without 
being themselves infected, to com·ey to others any substance 
clinging to their clothes, so that the latter shall be attacked with 
whooping-cough. I at least ham never observetl such a tra,in of 
events. 

Some authors have maintained, especially in recent times 
VOL. VL-41 
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Oppolzer and Liischner, that there is no other process at the 
bottom of attacks of whooping-cough but a simple bronchitis, 
which extends into the finest subdivisions, often even into the 
alveoli. They claim that the secretion adhering in these places, 
and stagnating there, undergoes a decomposition, and on the 
one hand occasions the attacks of cough by the rnflex irritation 
it develops. On the other hand, through the secretion so consti
tuted, the possibility is 'acquired of its conveying a similar 
process to other indivicluals, in analogy with the communica
bility of acute catarrhs especially, whi~h by means of their 
secretion are capable of setting up the same process in other 
persons. In opposition to this view it is to be said that a simple 
bronchitis never sets in with the characteristic symptoms of 
whooping-cough ; that it never shows the peculiar course of the 
latter; that it is not contagions in the same sense as this, and 
that it may have quite frequent relapses, to which whooping
congh scarcely ever shows a tendency. Nor is it at all necessary 
thnt the bronchial catarrh in whooping-cough should extend into 
the bronchioles and alveoli, any more than that a certain amount 
of secretion must be present to occasion the attacks of coughing. 
Very respectable attacks of coughing are often observed in which 
hardly anything is expectorated. If they were excited by a con
siderable amount of secretion, they could not cease until this 
was removed. 

Gendrin and Beau believed that it should be assumed, in ana
logy with the seizures of cough which take place when a foreign 
bocly enters the larynx, that a similar condition lies at the root 
of the attacks in tussis convulsiva. They proposed the hypothe
sis that in this disease a catarrhal inflammation of the entrance 
ancl upper portion of the larynx was present. If any of the 
secretion fell from here into the glottis, the attacks in question 
woulcl be set up. It does not agree with this that at the height 
of the process patients are apt to cough harder and more fre
quently at night than by day, although the horizontal posture 
in the night ought to diminish the tendency of the secretion to 
flow into the glottis, ancl the erect position in the clay to 
increase it. The post-mortem appearances may be clPlnsive in 
this respect, because the hyperremia ancl swelling of the mucous 



SY)IPT011S AND COURSE. 691 

membrane may have diminished after death . Now although 
Beau is inclined to sustain his theory by laryngoscopic inves
tigations, similar investigations of others, particularly of Rehn, 
decidedly controvert it. This observer, in fact, found in adults 
the supra-glottic region normal , while, on the other hand, the 
infra-glottic region and the upper part of the trachea were red
dened and swollen. 

Among the predisposing causes, which may determine the 
attacks when whooping-cough is present, is primarily to be men
tioned a sudden change of temperature, especially passing from 
warm to cold. Jn addition to this the purity of the air has an 
important influence. Hauke has prnved by experiment that 
contamination of the air with carbonic acid is apt to augment 
the intensity and frequency of the seizures. This may be the 
explanation of the fact that the disease is wont to attain a 
higher degree at night, as well as that patients ham a greater 
tendency to these attack s if they are in rooms, whether large or 
small, which are crowded with people. A bi·isk wind 0 1· air, 
rendered impure from dust, is likewise injurious. Besides this 
the a ttack s are pro1·oked or intensified by all active movements 
o( the larynx, such as continued speaking, crying, etc., as well 
as by taking food or drink, especially if anything should find 
its way into the larynx. Rapid movements of the body and 
mental emotions, as well as ex ternal pressm e on the larynx, 
smoking, and the taking of spirituous drinks, may act as pre
disposing causes of the attacks. Finally, it cannot be denied, 
that in children even the regimen may at times contri bute 
towards allowing the more rapicl development of the seizures. 

Symptoms and Course. 

Simple whooping-cough manifests itself in the form or parox
ysms which are followed by intervals dming which the patient 
is free from cough. These seizures vary according to age, pre
disposition, and the intensity of the infection. 

F or the sake of greater simplicity I follow the ordinary 
dirision of this process into three stages: 1. The stacl inrn pro
clrnmornm, which, after the infection has been received, is mani-
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fested only by the symptoms of a catarrh of the air-passages, 
with more or less violent cough. 2. 'fhe so-called convulsh·e 
stage, which sets in 'vith the characteristic attacks. 3. 'fhe final 
stage of a catarrh of the respiratory organs, with abundant 
secretion, but without characteristic attacks of cough. 

Strictly speaking, this division does not properly exist. 'fhe 
separate stages often pass so imperceptibly from one into 
another that the dividing lines cannot be positively drawn. For 
the stadium prodromorum may be so briefly ancl imperfectly 
developed as to be overlooked. In rare cases it seems possible 
that it may be wholly absent. Finally, the Jirst stage may run 
its comse, and the disease terminate without the second stage 
having clevcloped. 

'fhe chief characteristic, then, of the first stage is a catanhal 
affection of the respiratory organs. In the majority of cases the 
larynx is found to be attacked from the very outset, and thence 
the process extends downwards to the trachea, the bronchi, and 
their larger branches. Occasionally the disease begins as a 
catanh of the nasal mucous membrane, with smart sneezing, 
which is sometimes quite frequently repeated in a short space of 
time, and there is also considerable discharge of a muco-purulent 
secretion. More often the mucous membrane of the pharynx is 
founcl to be simul taneously attacked, even at the beginning. 
'fhis stage sets in suddenly without premonitory signs. Chil
dren, who have been perfectly healthy up to this time, begin to 
cough as soon as the larynx is affected. 'fhe cough generally 
exhibits no special characteristics; it is teasing and urgent, and 
accompanied by little or no expectoration. In certain cases, 
particularly if this stage is drawing to a close, and is about to 
pass into the spasmodic, it is found that the paroxysms are more 
Yiolent, and the individual coughs are repeated more frequently, 
and follow more closely one upon the other. Trousseau main
tains that they may often be repeated forty or fifty times in a 
minute, and that this violence of the cough may show itself very 
obstinately through a series of days. In rare cases this stage 
begins, especially at night, with an attack of catanhal inflamma
tion of the mucous membrane of the larynx, with acute swelling 
of the tissues, and a cough which, in consequence of the exist-
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ing narrowing of the glottis, presents, both in the sound of the 
expirations, and in the spasmodic, whistling inspiration by 
which they arc interrupted, the most marked resemblance to 
that of laryngeal croup. By the next morning these symptoms 
have disappeared, and the catarrhal stage of the whooping
cough has begun. 

'Ve sometimes see this stage run its course without fever, 
while sometim s there is a moderate degree of it, as in many 
aCllte and wide-spread catarrhs. The setting in of the feyer 
is not indicated by an initial chill. Uoreover the fever is 
apt to have no reg ular course, but is subject to oscillations, 
which are likewise quite irregular, and are manifested by an 
increase of the pyrex ia after slight chilliness, alternating with 
some heat. The chilclt·en look pale aml weak, are iretfol, with 
little appetite, ancl increased thirst, and sleep uneasily; their 
heads are somewhat affected, and the conjtrnctivro moderately 
injected. 

Nothing can be gathered from these symptoms which can be 
reganlec1 as premonito1-y of whooping-cough. They are precisely 'I. 
like those of nny catarrhal intiammation of the respiratory 
01·gans. In rarn cases this stage is entirely absent in nurslings, 
or is limited to one or two clays. But even here a duration of as 
much as one or two weeks has been observed. Berger has esti
mated this stage as averaging from eight to fourteen days, Lom
barcl from four to six weeks. 'Vunderlich assigns from half a 
week to six weeks ; 'Vest, from two to thilty.firn days. From 
these notes it is perceived how variable the duration of this stnge 
is. In young chilclren it is apt to be the shortest, ancl to last 
longer in older ones. On the whole, however, this clifference 
depends upon the predisposition, and the violence of the infec
tion. In other respects there is no doubt that in very many 
cases it may be clifficult, or even impossible, to cletermine with 
certainty the beginning of this stage, or its passage into the 
seconcl. 

The whole disease may come to an encl with the expi ration of 
this stage, if the predi sposition to infection has been too sligh t, 
or the contagium not sufficient in intensity ancl amount to pro
duce the spasmodic stage. In considerable epiclemics this course 
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of events is quite often observed, most frequently among chil
dren at the breast. 

In the majority of cases the first stage is followed by the spas· 
modic stage, either gradually and insensibly, or sometimes sud
denly. The febrile symptoms which had accompanied the first 
stage diminish, and there are intervals perfectly free from fever. 
The attacks of coughing grow by degrees more violent and spas
modic. For some ten minutes before the onset of the attack the 
children become restless and anxious, call upon their attendants, 
rnn to them and seize them as if they were seeking help ; older 
children run to the spittoon or some other vessel, so as to deposit 
in it, when the eJ>..')Jected seizure comes, the sputa, and ultimately 
the matters vomited. The attack is sometimes preceded for some 
minutes by nausea. The feeling of anxiety is portrayed in the 
children's countenances. Older children and adults assert that 
sensations of tickling or scratching, or of the presence of a foreign 
body in the larynx, occur as premonitions of the attack. Some
times, too, there is a sensation as if the larynx were being com
pressed, and as if a certain degree of insufficiency of breathing 
wPre caused thereby. 'rILis feeling of constriction of the air-pas
sages often extends down the trachea. It is not unusual for 
persons standing near to hear coarse rales in the trachea and 
bronchi of the patient before Lhe seizure, and these may be eren 
more clearly perceived dLll"ing sleep. 

From the latter circumstances the thPory has been deduced 
that the attacks of cough are occasioned by the specific secretion, 
which, being brought up from the deeper air-passages irritates 
the portion of the larynx situated below the glottis, already tbe 
seat of catarrh, and sensitive from it. As a reason for this it has 
been allegetl that after the expectoration of the secretion the 
attack stops. It cannot be denied that this theory sounds very 
plausible, and may certainly serve as a partial explanation of the 
attacks. Still, it is to be borne in mind that there are attacks 
without anything being expectorated, and that the irritation of 
the bronchial mucous membrane may, in itself alone, suffice to 
excite decided coughing. One has only to call to mind the 
attacks or cough produced by a foreign body which has entered 
some ramification of the bronchi. 
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Tlie attack begins with spasmodic expimtions following one 
after another at brief intervals, and which may be of variable 
intensity, and the sound of which is dependent upon the degree 
of narrowing or the glottis existing at the time. The latter may 
be very slight, and then the resonant sound of the expimtion 
presents nothing striking, while if the constriction is considera
ble this sound may be similar to that in croup. In the slighter 
cases the inspiration which is made between these expirations 
bas no special characteristic, and is scarcely audible. The morn 
violent the attack the more rapic1ly do the expirations follow; 
the more the glottis is narrowed the more will the inspiration 
be spasmodic, long-drawn, and accompanied by a whistling 
sound, the whoop. In the shorter attacks this inspiration is 
heard but once, while in those which are more violent and long
continuec1 it may be perceived several times, so that an inspi
ration follows every time upon a certain number of expira
tions, and the attack is finally brought to an encl by expirations. 
"\Yhen this happens a viscid, tenacious secretion is generally 
expectorated from the air-passages. If the attacks are rather 
violent the contents of the stomach are vomited at the same 
time, especially just after taking food. 

Just before the beginning of an attack the respiration and 
action of the heart are quickened. During the attack speech is 
interfered with; only a few almost inamlible words can be forced 
out. The expression of the patients indicates a greater or Jess 
insufficiency of breathing. Older children brace themseh·es with 
their arms so as to facilitate inspiration. Tears flow from the 
eyes, the nostrils move rmwulsively. The face, which at the be
ginning may be moderately su:ffnsec1, becomes livid, ancl in Yio
lent and long-continued attacks may attain to quite a high 
degree of cyanosis. At the same time it is bloated from the 
hyperromia clue to interference with the circulation, and this con
dition is apt to last clming this stage, and even longer, so that in 
some cases the expression of the cl1ilc1 seems completely altered. 
The extremities become cool; sometimes a cold sweat breaks out. 
Moderate hemorrhages from the nose and month are not unusual 
during the attack. Often, too, the freces and urine are expelled 
involuntaril.v. The younger the children the more easily are 



696 STEFFEN.-Wf!OOP!NG-COUG IT. 

they stupefied by any consiclerable passive congestion of the 
brain dt1ring the attack, and often remain in this condition for a 
short time afterwards. 

Examinations of the larynx dming an attack are not practi
cable either with the laryngoscope or with the stethoscope. 
Examination of the lungs during the spasmodic expirations, in 
the course of which some air is continually driven out, and that 
contained in the respiratory organs compressed, gives a deadened 
and shorter percussion note. Auscultation in the main furni shes 
only a negative result. The spasmodic inspiration is distinctly 
audible with the stethoscope, especially the older the children 
are, and percussion again reveals the normal resonance of the 
l nngs. As a matter of course, while these processes are going 
on, the lower borders, as well as those edges of the lnngs which 
partly cover the heart, suffer the displacement due to the exist
ing state of affairs. 

During the attack the action of the heart is essentially im
peded by the passive congestion which has occmred, and partly 
on this account, and partly also, it may be, from the notable 
irritation set up in the vagus nerve, the heart's action may cease 
altogether momentarily. llforeover, we must assume that a tran
sient dilatation of the heart is produced by the passive conges
tion, and that this has an injurious effect upon its action. 

After the attack is over, the relations of the respiration and 
circulation gradually become normal again. The patients are for 
a short time languid, depressed, and irritable, preferring a re
cumbent position until the effects, with perhaps the exception of 
the swelling of the face, disappear. If the attacks are repeated, 
at short intervals, ancl especially if they are of an aggravated 
character, the patients may not be able to recover themseh•es 
between times. They remain depressed and apathetic, prefer to 
lie clown constantly, their strength diminishes, they grow thin, 
especially when the attacks are accompanied by frequent vomit
ing of what has been eaten. It happens not infrequently that a 
second attack follows immediately upon the first, if no sputum 
has been expelled, and it is then generally expectorated with the 
second. This process likewise argues against the absolute valid
ity of the theory that the attacks are causecl the moment any of 



SYMPTOMS AND COURSE. 697 

the bronchial secretion gets into the inira-glottic region. In the 
ca,;es under consideration this must he present in the deeper por· 
tions of the air-passages, for otherwise it would inevitably have 
been discharged with any one of the spasmodic expirations. 

Physical examination instituted in the intervals always 
shows the symptoms or catarrhal tracheitis and bronchitis, and, 
according to whether the process has or has not extended to the 
finer bronchial ramifications, it exhibits the peculiar features 
belonging to them. The condition of the heart is found normal. 

The duration of the attacks is from a few seconds to several 
minutes. Their number in the twenty-four hours may be small, 
or may increase to from sixty to eighty. l\Iacall claims to have 
observed in a child, eight months old, the enormous number of 
HO. They are apt to be more frequent and violent at night than 
in the day time; so tlrnt, as a rule, it may be assumecl that with 
the remission of the nocturnal attacks this stage is tending to its 
close. 

The more violent the attacks are, the more numerous and 
the more marked are the manifestations to which they give rise. 
These latter are mainly dependent upon disturbances oI the circu
lation and respiration. To the former belong the rnpture of 
small vessels and the resulting hemorrhages. Ilemorrhages from 
the nose and mouth are nothing unusual. Sometimes, however, 
they are profuse, and accompany almost every attack for days 
and weeks, so that the life of the child may be endangerecl from 
the loss of strength. 'l'he hemorrhages from the mon th may 
originate in the mucous membrane of the buccal cavity and 
pharynx ; they may also come from the larynx. Hemorrhages 
from the more deeply situated air-passages, viz., apoplexies of 
the lungs, have not as yet been observed during li fe. Ilemor
rhages into the conjunctiva, sometimes quite extensive, are not 
seldom observed. Generally they involve both eyes, ancl in like 
manner the extravasation of blood into the surrounding tissues, 
whirh is often quite considerable, is apt to be on both sicles. 
Trousseau has seen blood escape from the conjunctiva ancl mix 
with the tears. Ecchymoses of the cheeks and throat are less 
common, and ordinarily of small compass. Ilemorrhages from 
the ears, with perforation of the drnmhead, have been several 
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times observed. Roger in such a case has seen the bloocl spirt 
out. Effusions of blood into the brain, the meninges, and be· 
tween these are rnre. 

In consequence of the passive congestion the neck may be 
swollen during the attack, and its veins filled to distention. 
There may occur mdema of the brain, or transudations into the 
ventricles and between the membranes. The case observed by 
Sebr~gondi, in which a girl of six years is said to have become 
blincl with every attack, must in like manner be referred to the 
bloocl stasis. A year ago I treated a girl of eight years who saw 
indistinctly during the attack, but also lost some of her sharp
ness of sight in the intervals, as long as the spasmodic stage 
lasted. 

The more violent the expirations are in the attack, and the 
more rapidly they follow one another, so much the more posi
tively is spasm of the glottis developed with narrowing of its 
chink. Since enough air cannot escape through the latter, in 
spite of the violent expirations, what remains behind is com
pressed to the utmost by the muscles which preside over respi· 
ration, and it may even result in injury to the vesicles of the 
lungs. From their being so distended by the air spasmodically 
forced into them, emphysema results, which, as a rule, is apt 
to involve only the superficies of the lungs or certain peripheral 
sections, ancl then passes off without any symptoms. If the 
whooping-cough does not last too long, and the elasticity of the 
alveoli is retained, this condition may again pass into a per
fectly normal one on the subsidence of the attacks. Under 
opposite ronclitions it may continue, and if the attacks attain 
a very high degree, it may increase, by rupture of the alveoli, to 
interstitial and mecliastinal emphysema. Perforation of the 
pleura with subpleural emphysema, and the development of 
pneumothorax are exceedingly rare, and, in fact, as a rule, 
fatal, because the fits of coughing do not allow of reabsorption 
of the air which has escaped, and are constantly forcing it back 
anew, so that the seat of rupture cannot close. More frequently, 
after the previous occurrence of mecliastinal emphysema, the 
development of a general emphysema has been observed, which 
has involved at least the larger part of the surface of the body. 
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Roger, Blache, Ilerdeux, J. Frank, Gelmo, and others ha,·e 
published a number of such cases. If the point of rupture of 
the alveoli closes, i·eabsorption of the air and complete i·ecoYery 
may ensue. 

If whooping-cough is severe, we shall not fail to find in the 
majority of cases an ulcer on one or both sides of the framulum 
linguro, less often on the upper surface of the tongue. 'rirnse 
ulcers are shallow, with somewhat elevated edges, which, as 
well as the base, are of a grayish-yellow color. They depend 
upon the fact that during the attack the tongue is wounded by 
being thi·ust between the teeth at a spot where they are either 
very much inclined or very prominent. The ulcer disappears of 
itself, with the subsidence of the spasmodic stage. The first 
descriptions of this ulcer come from about 18-10. 

In attacks of a high degree of severity the increase of struma 
has been observed. In like manner the development of hernire 
and prolapsus ani arc met with, or the increase of these condi
tions, if they were already present. Biermer quotes a case from 
Schott' in which hydrorrhma was established from rnptnre of 
the frntal membranes during whooping-cough. 

If the spasmodic stage runs an uncomplicated course, it 
usually gives rise to no serious apprehensions o( any kind. 
Still it has been observed that in excitable persons the attacks 
have been the source of severe headaches, which also continued 
in the free intervals, and sometimes appeared to leave the issue 
o[ the disease in doubt. I have seen cases in which the head
aches were constant during the whole duration o( this stage. 
Moreover, there not iufrequently occurs a morbidly increased 
irritability of the brain. This is characterized in its least degree 
by great sulkiness, which may increase to perfect indifference. 
In a more advanced degree, especially in connection with pro
fuse l1ernorrhages, frequent vomiting and loss of appetite, deli
rium may set in, which is dependent upon the inanition of the 
body and tho deficient nutrition of the brain resulting from it. 
In its highest development Ferber has observed acute mental 
aberrations at the acme of the whooping-cough. 

Wiirttcmbergcr Corrcspondenz-Blatt, Vol. IX., No. 38. 
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As a result of profuse hemorrhages, loss of appetite, and dis
turbances of nutrition, after frequent vomiting, a degree of ma
m smus may be gradually established which may be alarmiJ1g and 
fatal. 

In very rare cases children are seen to succumb suddenly and 
unexpectedly during a coughing fit. This accident generally 
occurs to children in the first or second year of life. Their sud
den death may be attributed to various cimses. 'rhe spasm of 
the glottis which has taken place may reach so high a degree 
as to occasion complete persistent closnre of the glottis and suf
focation. Death may also result from effusion of blood into the 
brain, or from considerable transudation into the brain and its 
vent1foles. Besides this, it may be the consequence of paralysis 
of the heart which may develop after a momentary stoppage of 
it. Finally, there is the possibility that the rapid development 
of a diffuse pneumothorax may suddenly lead to a fatal ter
mination. 

Authors are divided in opinion as to the duration of this 
spasmodic stage. Gerhardt fixes it at from two to ten weeks, 
Steiner at from three to eight weeks. Biermer assigns from four 
to five weeks as the medium duration, but has also seen this 
stage last but two weeks, and, on the other hand, several months. 
According to Barthez and Rilliet it varies between fifteen and 
sixty-five days. It is difficult to determine the dmation of this 
stage, as it is not always possible to fix its limits exactly. So 
much as this, however, is certain, that the longer it lasts the more 
feeble ancl infrequent do the attacks g radually become, and that 
when it lasts a Jong time the attacks are not apt to be either 
numerous or very severe. If the patient has passed safely 
through the spasmodic stage, there al ways follows a so-called 
stadium decrementi, into which the former gradually merges. · 
The attacks lose their violence and become less frequent, and 
this is particularly noticeable during the night. The spasmodic 
inspiration disappears entirely, and the cough assumes the char
acter of that in a simple catarrh of the air-passages. The expi
rations are no longer so violent anc1 spasmodic, and the pauses 
between them become longer. The feeling as if something were 
obstructing the breathing no longer p recedes the cough. The 
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secretion of the air-passages is now expelled by the cough, and 
its character has undergone a change ; it is somewhat thick, 
yellowish, or greenish, ancl consists of mucus ancl pus.corpuscles. 
The rnmiting ancl the distmbances of the circulation, which 
were present during the attack, ham now ceased. 'L'he blood 
effused into the mucous membrane or the integument is reab
sorbed. 'L'he physical examination of the organs of respiration 
indicates the symptoms of a simple catarrhal affection merely. 
The appetite, if previously diminished, now speedily returns, and 
with the disappearance of the cough and expectoration the child 
recovers its strength in a longer or shorter time, if any adequate 
power for reaction is present. Still, children even in this stage 
have been seen to succumb to marasmus. 

It sometimes happens that patients are believed to have a 
return of all their symptoms when the stadium decrementi has 
already been reached. After certain exciting causes the attacks 
of spasmodic cough are suddenly observed to recur. Still, this 
stage of relapse is not apt to last long. 

The period occupied by the third stage is variable. In the 
most favorable case it may last only a few clays, but it may 
also last for weeks. In many children who have had whoop
ing-cough there may remain for years a tendency to this spas
modic character, even though the cough proceec1s from a simple 
catanh. 

'!'he picture of whooping-cough, as here presented, is tliat of 
the disease as obsen·ed in childhood. ·wheR children grow 
older, that is, after the tenth or twelfth yPar, and especially in 
adults, the attacks of cough gradually lose their dolence, and 
the respiratory and circulatory symptoms that follow are less 
actirnly developed. The whole duration of whooping-cough, 
which in children may extend over some months, shows itself in 
adults decidedly shorter. 

Oornplications. 

There are certainly few diseases which may not complicate 
whooping-cough. 

Among the most frequent complications arc to be reek-
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oned other diseases of the respiratory organs. Among 307 cases 
of whooping-cough, Macall found eighty-one complicated with 
other diseases of the air-passages. 

In very rare cases croupous laryngitis has made its appear
ance in the comse of the disease, and almost always with a fatal 
issue. In Bierrner's case the whooping-cough attacks remitted 
on the setting-in of the croup. Blache, Gauster, and some others 
ha1·e observed this complication. Barthez has seen mdema glot
tidis with a fata,J result occur in a gil'l of four and a half years, 
who had suffered from whooping-cough for three months. Tra
cheotomy was performed in vain.' A similar case was observed 
by Benoit. 

I have once seen typical tonsillitis accompany the outbreak 
of whooping-cough. 

In the majority of cases the bronchitis which accompanies 
tussis convulsiva remains limited to the larger divisions of the 
bronchi. If it also attacks the bronchioles and alveoli, the 
seizures are apt to climinish in intensity, or to become less fre. 
queut. 

The indications of fever vary ; a moderate degree of cyanosis 
is persistent, but now and then increases without attacks of 
cough. The variable degree of respiratory insufficiency which is 
present, depencls upon the extent and intensity of the capillary 
bronchitis, and is sometimes temporarily relieved by a free 
expectoration of muco-purnlent masses, vomiting sometimes 
occurring in connection with it. The children are very restless, 
throw themselves about, are fretful, and the appetite diminishes, 
while on the other hand there is great thirst. Sometimes they 
are affiicted with intercnrrent diarrhcra, and I have also observed 
profuse sweats. In higher degrees of the affection children are 
seen to be apathetic in consequence of the stasis of blood in the 
brain, and its being overcharged with carbonic acid; they take 
no interest in anything, and rarely make any response if they 
are addressed or touched. Sometimes they are so stupefied that 
for hours they cannot be aroused, and their freces and urine are 
passed unconsciously. 

1 Journal fiir Kindcrkrankbeitcn1 1809, I. , p. 221. 
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Physical examination of the chest reveals labored respiration, 
bulging forward of the upper portions of the thorax, and below, 
the peripneumonic furrow (Trousseau); on auscultation, fine, 
partly sonorous rilles in the regions affected by capillary bron
chitis. Sometimes the process has been observed to begin in 
certain places, diminish, and then involve others. 

This com plication is of a rnry serious nature, the more so if 
the process is widely diffnsed. The majority of those affected in 
this way succumb to it, rarely suddenly, but only after the 
expiration of a week or weeks. If the disease passes into con
Yalescence, the affection of the bronchioles and alreoli first 
diminishes; that of the larger branches may last still longer, so 
that a long time elapses before the patients completely recol'Cr. 

"rhooping-cough is found to be complicated with pneumonia 
just about as often as with capillary bronchitis, especially as the 
pneumonia develops upon the bronchitis as a foundation. Dif
fnse pneumonias, with exudation into the ah·eoli and bronchi
oles, are very seldom found. On the other hanu, the inflamma
tion of the ah-eoli and bronchioles passes over to the neigl1boring 
tissues, and forms circumscribecl pneumonic foci, which extend 
from one to another if they are situated close together, and if 
they are present in large numbers may produce consolidation of 
considerable sections of a lobe, or of a whole lobe. 'rhe younger 
the children are, the more likely is this process to take place 
under the form of the well-known stripe-pneumonia,' in the 
posterior portions of the lungs. At times the lower lobe only is 
affected, at others the process reaches from the base to the apex. 
It may be found upon one or both sides ; in the latter case either 
simultaneously or one side following the other. 

1 I have used this term, 11 stripe·pneumonia." as a translation of our author's word 
"St.reifenpneumonie, 11 which, so for as I have been able to learn, has yet found no 
reeoguized English equivalent. In the Jahrb. fiir Kinderheilk., VIII., 3, p. 255, 1875, 
Steffen thus de6nes the condition referred to. " An inffannnatory consolidation of the 
lung tiRsue in the form of a strip found on one or both sides, nt the posterior portion of 
the lungs, which extends in width from the vertebral column to the angle of the ribs, 
and in length may include either the whole height of both lungs from base to apex, or 
mPrely a single lung or lobe. 11 It is always a seconchry affection or complication of 
some other disease, and occurs in connection with hypostatic congestion, n.telcctasis, 
or bronchitis.-TU.\NSLllTOn's NOTE. 
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The functional symptoms are similar to those of capillary 
bronchitis, especially as the latter disease is associated with the 
pneumonia. If neither process, however, is very extensh·e, the 
symptoms are :i,pt not to be so severe as in general bronchitis 
without pneumonia. The respiratory insufficiency and cyanosis 
are not so noticeable, and even, if the children are apathetic in 
the higher degrees of the disease, the sensorium is not apt to be 
affected to any considerable extent. The conditions found on 
physical examination in general or in circumscribecl pneumonia 
are such as are well known, and are to be fonnd in the sections 
treating of these fonns of disease. 

All painst<tking observers agree that the complication or 
whooping-cough with pneumonia is just as dangerous as with 
general capillary bronchitis. About two-thirds of those affected 
with it die, and this takes place the more quickly the younger 
the children are. Generally, the majority of fatal cases is to be 
ascribed to this complication. Ont of twenty-seven fatal cases 
Charles " Test observed thirteen complicated with capillary bron
chitis and pneumonia. l\Iacall ascribes two-thirds of the fatal 
cases in whooping-cough to this complication. Still the course 
of the pneumonia is apt to be much more prolongecl than that of 
the bronchitis. Suddenly fatal cases do not occur in this dis
ease. It may, however, last for weeks or months, whether its 
termination be favorable, or the reverse. A complete recovery, 
in which no traces of the affection are left behind, is, to be sure, 
exceedingly rare. Usually there remains a partial emphysema, 
due in part to the whooping-cough, and in part to the inflamma
tory condensation of the lung. Moreover, there remains in those 
regions \Yhich were attacked by the infiammation a retraction of 
the interstitial tissue, and partly from this, and partly from the 
same law under which the emphysema develops in whooping
cough, there remain partial dilatations of the bronchi with per
sistent catarrhal symptoms. If the pneumonic foci fall into the 
retrogressive course of caseous formation and degeneration, the 
patients sink with the symptoms of pulmonary phthisis. 

Not infrequently atelectasis is developed in the course of the 
c:i,pillary bronchitis of whooping-cough, particularly in younger 
children, in isolated points, or even involving more considerable 
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areas. The reason is found in the plugging of the bronchioles 
by secretion that cannot be expelled from them,-a result 
brought about by the absorption of the air contained in the 
affected alveoli followed by their collapse. The functional and 
physical symptom render it difficult to distinguish this process 
from pneumonia, especially as it is generally allied with pro
cesses which are accompanied with fever. "\Vith younger chil
dren it has this adclitional resemblance to pneumonia, that it not 
8eldom occurs in the stripe form in the posterior parts of the 
lungs. IE the obstacle to the entrance of air into the alveoli 
is not removed, circlllnscribed pneumonia develops itself at 
these places. A sudden occurrence of consolidation in the lungs 
would rather lead us to infer atelectasis than pneumonia. 

In many quarters, and with justice, stress is laid upon the 
frequent occurrence of pulmonary phthisis after whooping
cough. The connection may be of various kinds: in thP fir8t 
place, the degeneration of cheesy pneumonic foci may in itself 
cause phthisis; then again, we may have to do with a sec
ondary development of acute or chronic tuberculosis in the 
lungs alone, or in other organs also . This tuberculosis may 
originate in the pneumonic foci indiratecl, or also in tracheal 
ancl bronchial glands which had entered upon the condition of 
hypeqilasia and cheesy trnnsformation even before the begin
ning of the whooping-cough. This affection of the lymphatic 
glands is, however, in many cases, also primal"ily the result of a 
long-continuecl 01· very violent bronchitis or pneumonia. For 
the development of tuberculosis may often not occur till long 
after these inflammations l1ave run their course, and that tou 
eren farnrably. It is well known that pulmonary phthisis 
occurs after chronic tuberculosis only through the secondary 
derelopment of an insidious pneumonia. Finally. it is plain 
that chronic tub~rculosis and pneumonia, when already present, 
may be brought into a condition of greater activity by whoop
ing4cough. 

It is known that pneumonia seldom runs its course without 
pleurisy; yet in this connection it is apt to be more of a paren
rhynrntot1s nature and to furnish only a little free exudation. 
Pleurisy without pneumonia has scarcely been observed in 

VOL. \'I.-45 
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whooping-cough. In light cases whooping-cough may run its 
course wi thout spasm of the glottis. In more severe cases this 
is not absent, and in in tense cases the two keep pace with one 
another. 'fhe spasm may set in with such violence and per
sistency as to result in actual stupor, or sudden death :from 
suffocation. 

As a rather infrequent complication on the part of the ner
vous centres, are to be mentioned slight convulsive movements, 
a t the height of the attack, in various parts of the body, espe
cially the muscles of the face; spasmodic movements of the eye
ball s are also noticed. In a boy nine years old I saw strabismus 
in ternus of the righ t eye occur during violent a ttack s, while the 
left eye was retained in the normal direction by tonic spasm. 
They are partly the result of the essentially violent excitations 
of the nervous system, partly of the stasis of blood in the brain 
and spinal cord. In conghing attacks of the greatest se,·erity 
they sometimes amount to general convulsions, which, in the 
majori ty of instances, prom fatal the first time, or after some 
repetitions. The interval s which follow are not, as a rule, com
plete, but are marked by slight partial convulsions. " 'est main
tains that this complication furni shes by no means a rare cause 
among the fatal cases after whooping-cough. Macall estimates 
th ~m at one-six th of all the fo tal issues. If the children with
stand these a ttack s, there remains for a long time a morbidly 
increased irritabili ty of the nervous system. In extremely rnre 
cases, always as a resul t of centres of d isease in the brain, epi
lepsy ancl chorea have been seen to foll ow. Rillict reports the 
cure of two cases in girl s of fi ve and six years old. Ozanam has 
seen but one child restored to health af ter convulsions. 

The complication of pneumonia wi th acu te meningitis or 
acute milia ry tubercul osis of the pia mater, and the results of 
these d iseases, have been observed only in the most isolated 
instances. 

Endocardi tis and pericardi tis are exceedingly rare in whoop
ing-cough. 

Deafness or hardness of hearing is not an infrequent result of 
li rmorrhages into the organ of hea ring, or of long-continued 
catarrh of the tubes or tympanum, or of purulent inflammation 
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of this cavity with perforation of the drum-head and chronic 
otorrhma. 

Among the very frequent accompaniments of whooping
cough, especially ii vomiting often occnrs with the attacks, be
long want of appetite, impairment of digestion, and catarrh of 
the mucous membrane of the stomach and intestine. This is a 
disagreeable addition, particularly in cases where the children 
are delicate, because the dimin ished supply of nourishment on 
the one hand, and on the other the oft-recurring attacks of 
dianhma, may contribute essentially to wear out the strength. 
Hey felder has seen cholera as a fatal complication. 

I have found swelling of the liver in whooping-cough only 
when pronounced rachitis was present at the same time. The 
autopsies demonstrated the presence of increased accumulation 
of fat in the liver cells. 

At the time of violent seizures, or shortly after them, accord
ing to my obsen·ation, albumen may be contained in the urine. 
Investigations are wanting as to whether aclmixtures of blood are 
also present in it. 

The passive congestion, which is produced in the body by 
violent attacks of whooping-cough, and often by a!Tections of the 
lungs also occuning at the same time, may, in connection with 
increasing marasmus, lead to dropsical troubles which are calcu
lated to hasten the fatal issue. Sometimes these exudations are 
only partial, in the face and upper extremities, but as they 
increase the cavities of the body also do not escape. 

If the strength has been impaired by chronic lesions of nutri
tion, such as rachitis or scrofula, and the foundation thereby 
laid for spasm of the glottis and for functional or organic dis
turbances of the lungs, there is likely to be a more severe devel
opment of the whooping-cough, and the way is also paved for 
the diseases I have described as sequelre. 

I have once seen whooping-cough develop in a girl three 
years old during convalescence from typhoid fever. The attacks 
were violent, capillary bronchitis and circumscribed pneumonia 
set in, and the issue was fatal. 

'Vhooping-cough is not infrequently found to be complicated 
with the acutP exanthemata, measles, scarlatina, and small-pox. 
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The first is the most frequent. This exanthem bas been seen 
alike to precede, to follow, to develop at the same time with the 
whooping-cough, or in the middle of its course. The cotuse of 
the exa nthcmata is not thus essentially modified, although in 
many cases where they are associated with whooping-cough, the 
latter is found to undergo a considerable diminution in respect 
to the intensity and frequency of its attacks ; it may even dis
ap1)enr entirely, in analogy with our expel'ience as to a general 
outbreak of chronic eruptions of the skin during the subsidence 
of tussis convulsiva. 

In the majority of cases whooping-cough follows upon the 
subsidence of the acute exanthemata, or is developed in the last 
stage of them. It seems as if children who were ill with the 
latter, or who have suffered from them, were specially di sposed 
to be attacked by the former. This may not appear strange if 
we bethink ourselves that the contagium of these exanthemata 
likewise enters through the respiratory organs, ancl that, there
fore, in such cases the infectious matter of whooping-cough find s 
a favorable soil for its reception in the morbidly irritated and 
hyperromic mucous membrane. 

Measles forms a specially unfavorable complication \"\"'hile 
thi s di sease is subsiding, or perhaps even after it has run its 
course, a capillary bronchitis or a ]Jnetunonia is very lik~ly to 
become c1eveloped. Now whooping-cough, corning on in a per
son who is convalescing from such a pulmonary affection, fallo 
upon respiratory organs which have not yet returned to their 
normal eondition. Besides this, too, it. is certain that whooping
cough, '"hich has developed in the course of measles, shows a 
greater tendency than in any other complication to set up a 
capillary bronchitis or a pneumonia, and in consequence of it to 
encl fatally. 

It has been maintained by many that if a febrile di sease is 
associated with whooping-cough, the latter loses somewhat of the 
iHtensity and frequency of its seizures, and sometimes di sappears 
al together. Others declare that they ham obseiTcd the oppo
site. Both sicl es are right ; both conditions haYe been obsen-ed. 
Especially is it the rule, that on the occurrence of capillary 
bronchitis or pneumonia the attacks remit, aml become less and 
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Jess marked. I ha1·e had an opportunity of making the follo"ing 
olJ:;ervation with regard to a complicution with 1·urioloid. 

A girl of six years came under treatment on December 24th, 1870. She bad 
suffered for a short time from tussis convulsiva and bronchitis, with intcrcurrcnt 
albuminuria. Ou January 11th, apbthous stomatitis. Ou January lGth, nu erup· 
tion of varioloid, with diphtheria on the tongue on the following day. On the 
2:.lcl, clccidccl diminution of the fever. As early as January 19th tl1c nttacks of 
whooping-cough were less in number and violence. On the 2Gth the number 
increased again, to sink on the 29th, remaining stationary then for a time nt a lower 
figure, ond then entirely disappcn.ring. The child was completely restored to healtl1. 

Complications with acute pemphigns are very rare. I have 
treated in my hospitul two snch cases with several successive 
outlll'euks of the emption. They were in two boys of fourteen 
and fifteen months. 

Patltological Anatomy. 

The results of pathological anatomy in regard to whooping
cough are rather negative. The constant occurrence, a:; laid 
down by Bean and Gendrin, of cutarrlml iuflummation ut the 
entrance of the larynx and in the supraglottic region has bepn 
pro1·ed to be erronrons. On the contrary, in the majority of 
cases, as it appeurs, a catarrhal inflammution is found in the 
infraglottic region. In one case I lmve seen the m neons mem
bmne of the epiglottis and arytenoid cartilages thickened but 
pale. 

Breschet ancl Antenrieth' maintained that the vagus nerve 
was reddened and inflamed in whooping-cough. The investigu
tions of KrnkenlJerg, Guersent, Constunt, and others harn 
prored the contrary. 

In every cuse the presence of a catarrhal inflummation of the 
air-passages ran be established. The mucous memlJrnne of the 
nose ancl pharynx is less often attacked. On the other hand, 
the signs of a catarrhal inflummation from the glottis clow111rnrc1s 
are present in the majority of cases. Still this is not always the 
rule. The process often even begins in the large bronchi ; farther 
up, the mucous membrane is pale and not swollen. I liave once, 
in a girl of a ymr and nine months, seen several shallow 11lr01·a-

1 'l'i.il>ingerBfattcr, Vol. I., p. 23, ism. 
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tions of small circnmference in the reddened and swollen mucous 
membrane of the trachea. The mucous membrane of the bronchi 
and their ramifications is swollen, either pale or deep reel, and 
more or less covered with tenacious muco-purulent masses. The 
calibre of the larger air-passages is often filled with these masses, 
which have acquired a frothy character from the aclmLxtnre of 
air. If the bronchioles are affected their calibre is occupied 
by a thickish, muco·purnlent secretion. If the alveoli are also 
involved in this process, their yellowish-white contents may 
simulate the presence of tubercles, especially when they lie 
immediately under the pleura. By puncturing them and press
ing out the contents we may guard against this delusion. If a 
general or circumscribed pneumonia, or atelectasis have occurred, 
or if the retrograde products of inflammations are present, such 
as retraction and thickening of the interstitial tisstie, and dilata
tions of the bronchi, then the appearances indicate the features 
peculiar to these processes, the discussion of which belongs in 
the section which treats of them. The younger the children the 
more frequently is stripe-pneumonia found. 

If there has been pleurisy, the pleura in the inflamed region 
is found thickened and dulled, anu overlaid with more or less 
fibrinou s exudation. It is not unusual to see numerous ecchy
moses on the pleura, especially on the posterior surfaces of the 
lungs. The pericardium is also sometimes the seat of such effu
sions of blood. 

Emphysema will seldom be found absent in the lungs of a 
child that has died from whooping-cough and its results. Its 
seat is generally marginal and peripheral. Less frequently it 
is found to have extended to the interstitial tissue of the lungs 
and the cellular tissue of the mediastinum. If the air has thence 
been di.Jfosed into the subcutaneous cellular tissue of the sUl'face 
of the body, we cannot fail to recognize this in the elastic tumor 
which is presented, yielding on pressure, and giving rise to a 
peculiar sound. If pneumothorax has resulted from subpleUl'al 
emphysema the half of the thorax affected is found to be en
larged, and the intercostal spaces distended. If no adhesions of 
the surfaces of the pleura already exist, the lungs are found to 
be pressed inwards, backwards, ancl upwards by the air that has 
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escaped. Pleurisy need not necessarily have followed a pnen· 
mothorax arising in this way. 
, In some cases I have found one or more circumscribed apo
plexies in the lungs which had been evidenced by no symptom 
whatever during life. 

The subjects of rndema, chronic pneumonia, acute and 
chronic miliary tuberculosis, endocarditis, pericarditis, menin
gitis, acute tuberculosis of the pia mater, croupous laryngitis, 
and rnclema of the glottis must be sought for in the sections 
devoted to them. Letzerich' claims to have proved the exist
ence of masses of whooping-cough fungi in the dilated alveoli 
of the lungs. 

Hyperplasia of the tracheal and bronchial glands, often with 
cheesy degeneration and breaking down in the centre, is to be 
demonstrated in almost every corpse after tussis convulsiva. It 
is not um1sual for a like condition of the mesenteric and retro
peritoneal g lands to be associated with it. 

If the children have died before the disease has passed into 
the third stage, in the great majority of bodies the ulcer on the 
nncler surface of the tongue will not be absent. I have once seen 
diphtheria of the tongue. 

In the brain, in its membranes, and between these may be 
found eJiusions of blood of varying size. <Edema of the brain is 
almost constant, as is also exudation into the ventricles, and 
between the membranes of the brain aml also those of the spinal 
cord. If general dropsy has taken place, there are eJiusions of 
variable amounts into the pleural cavities, the pericardium, and 
the peritoneal cavity. 

If the patients were not extremely emaciated, the liver is 
more or less hyperromic. I solated peripheral foci of lfrer-cells 
laden with fat are rarely absent, especially in young children. 
Le s frequently, although this is the rule in rachitis and chronic 
tuberculosis, this accumulation of fat is general, the liver is con
siderably enlarged, and incisions tlu·ough the yellowish-gray 
organ leave the blade of the knife covered with fat. The bile in 
these cases is generally scanty and clear. 

I hav0 ronstnntly found the mucous membrane of the ft'•n-
1 Vircbow's Archiv, Vol. 49. 
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phagus pale, aud not swollen. The mucous membran0 of the 
stomach, however, is often the seat of catarrhal intlammation, 
recldened and swollen. InUammation of the follicles of the intes
tine, as is very apt to be found in all disease~ of chilclhood, is not 
unusual in this disease. Sometimes I have s0cn considerable 
follicular ulcerations at the ileo-crecal vah·e. It has as yet been 
impossible to establish the existence of any pathological process 
involving the kidneys. 

Conditions depending on general lesions of nutrition, such as 
mchitis and scrofola, ancl on the acute exauthemata, are referred 
to in the sections treating of them. 

Diagnosis. 

It is not generally easy to confound whooping-cough with 
any other disease. 'rhe first stage may, it is true, be taken for a 
simple catarrhal bronchitis, especially if no epidemic of whoop
ing-cough is prevailing, and if it is not known that infection has 
been rendered possible. Sometimes the violence of the fits of 
coughing attracts attention. In like manner the thLrcl stage 
may simulate a catarrhal bronchitis, which is subsiding, if it is 
not known that spasmodic attacks have previously occnrrecl, 
and if the nicer which may ha1·e been present on the under su1·
face of the tongue has already healed. 

The spasmodic stage is sufllciently characterized by tlie aura 
which precedes the attack, and which is evidenced by tickling in 
the throat ancl a feeling of oppression in the chest; by the con
vnlsivc expirations, with the whistling inspirations that take 
place between them ; by the extreme cyanosis, often by hemor
rhages; by the expectoration, especially towarcl the close of the 
attack, of bronchial secretion, ancl by the vomiting; by thP 
absence of fever, ancl by the ulcer of the tongue, which is pres
ent in the majority of cases. In the free intervals, the swelling 
ancl pale color of the face betray the attacks which ha,-e gone 
before. 

The attacks causecl by the presence of a foreign bocly in the 
larynx or deeper air-passages show the greatest resemblance to 
those of whooping-cough. The sudden onset of the attacks, 
withoL1t an antecedent catarrhal stage, points to this process. 
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'!'he Jaryngoscope girns us information or the retention or the 
foreign body in the larynx. In such a case, too, the attncks of 
coughing are of the most violent character. If the body is mov
nhlt• in the trachea or large bronchi, this fact can be detel'lnined 
by auscultation. If it has plugged a smaller bronchial twig, this 
can be proved by the sudden cessation of the respiratory mmmur 
in the affected region of the lungs. 

I ham never observed convulsive attacks of coughing in chil
dren in consequence of elongation of the uvnla. As whooping
rongh is rare in adults, there will scarcely be an opportunity 
g;il·cn of confounding these two processes. Examination of the 
mouth, moreo\·er, woukl sa\·e us from this error. 

Barthez ancl Rilliet assP!'t tllat tracheo-bronuhitis in the even
ing, especiall y in very young children, ancl suffocative bronchitis 
may ha1·e lL delusive resemblance to whooping-cough. It may 
happen tl1at the cry ing of small children with cough makes it 
appear spasmoclic. Further thnn this, in suffocative bronchiti" 
n considerable cynnosis may be present, and mo1·e or less marked 
obscuration of the sensol'ium with seizure of cough occurring 
spasmodicall y. Both processes, howel'er, are accompanied by 
fewr, which generally has evening exacerbations. The long
drawn whistling inspirations between the spasmodic exp irations 
ai·c wanting. rrhere are no free intervals ; on the cont1my, a 
Cl'rtain ckg1·ee of insufficic>ncy of breathing is constantly pres<'nt. 
'l'he attacks do not cml with vomiting. Physical examination 
makPs known what is going on in the air.passages, and if i t is 
associated with tnssis com·ulsi\·a, the characteristic seizures of 
the latter are apt to become milder. 

The sa me authors assc>rt that whooping-cough may be con
founded with the stage of resolution of some pneumonias, if 
their progress is marked by abundant moist r:lles, or with tuber
culosis of the bronchia l glancls and Jnngs. It will be difficult 
for any one to take the stage of resolution of p1wumonia for 
whooping-cough. The cough which occurs with the former is 
not to be compared with the attacks of the latter. A thorough 
physical examination o( the respiratory organs, which cannot be 
rnacle too often nor too carefully in whooping-cough, will secure 
u~, morcon:r, nga inst tliis error. 



714 STEFFEN.-WHOOPING-COUGII. 

Tnbercalosis of the bronchial glands cannot be diagnosticated 
during life, and therefore cannot be confounded with whooping
cough. Just as little are we to assume the existence of hyper
plasia and cheesy degeneration of these glands, unless the tra
cheal or cervical glands are similarly affected. Moreover, spas
modic attacks of cough, as in whooping-cough, have never yet 
been established as depending on disease of the bronchial 
glands. 

As rcgarcls tuberculosis of the lungs, this, as is well known, 
cannot be determined by physical examination, for the simple 
reason tliat miliary tubercles of the lungs stand in no direct 
relation to the respiratory passages, and therefore can cause no 
alteration of the respiratory murmur. Even tubercles situated 
in the mucous membrane of the trachea, bronchi, or their ramifi
cations are not to be diagnosticated by physical examination. 
Acute miliary tuberculosis of the lungs, unless the pia mater is 
involved, and its symptoms are overwhelming, may in the vast 
majority of cases be determined with certainty by the excessive 
frequency of breathing, if no other reasons for this are present, 
and if in general other diseases can be completely excluded. 
Chronic tuberculosis diffused throughout the body may be 
recogni zed, when other pathological processes are excluded, by 
the constantly increasing emaciation. Chronic tuberculosis of 
the lungs occasions a change in the physical signs belonging 
thereto only when chronic pneumonia has been secondarily 
developed. In that case, however, the pathological conditions 
found on physical examination belong to this process and not to 
the tuberculosis. 'fhe cough in acute tuberculosis of the lungs 
may be teasing and painful from the secondary bronchial 
catarrh, but it has no characters common to it with whooping
cough. Neither can the cough of chronic pnenmonia after 
tubercL1losis be in any way confounded with whooping-cough. 
Besides, the processes mentioned are accompanied by more or 
less active fever, they have no free intervals, but a g reater or 
less degree of respiratory insufficiency is constantly present. In 
chronic tuberculosis, the liver is usually so swollen from a gen
eral excess o[ fat that its increase in size can be distinctly 
demonstrated. This swelling of the liver will be found in tussis 
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convulsiva only when pronounced rachitis is present at the same 
time. 

Spasmodic cough, as it occurs especially in hysterical women, 
cannot be mistaken for whooping-cough. It likewise runs its 
course without fever, but shows itself as an almost constant 
cough, which cannot be repressed. Thus a great number of such 
attacks of coughing may occur in twenty-four hours, and in fact 
this is apt to be the case at night to a greater degree than during 
the day. Spasmodic whistling inspirations between the expira
tions are wholly wanting. There is no vomiting; expectoration 
is generally scanty; the disease is not contagious. 

The di!Ierential diagnosis of the complications of whooping
congh belongs in the sections where the diseases concerned are 
treated of. 

Prognosis. 

The prognosis is determined by the age and sex of the 
patients, by individual predisposition, by the strength, the mode 
of life, the intensity of the infection, and the complications. 

The vast majority of patients recover their health completely 
after whooping-cough . Still at various times and places this dis
ease has claimed many victims. In the period from 1838 to 1853 
(Biermer, p. 578), of the general mortality of the whole popula
tion of London 3.4 pPr cent. were from whooping-cougl1, and 
from 1821to1835 inclusive, according to Roe, about 3.i.l per cent. 
By others from 3 to 10 per cent. of the fatal cases in childhood 
have been attributed to whooping-cough. C. \Vest compiles the 
following table of thirty-five cases ending fatally. 

None died under six months. 
5 " between 6 and 12 months. 
6 " 
8 " 

4 " 
6 " 
1 
3 " 

2 years. 
3 
4 

" 5 

10 " 11 
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According to Gibb and Friedleben, by far the largest percent. 
age of mortality falls in the fast two years of life, and it dimin
ishes rapidly in the third . K. Majer' reports that 96 or 97 per 
cent. of all the fatal cases of tnssis convulsiva occur under fh·e 
years. In the first year the pernentage reached 58. Macall 
estimates the mortality in tbe first year at 13.25 per cent., after 
the thiJ'C1 year at 2.38 per cent. 

In another table (Fifth Report of the Registrar-General) \Vest 
gives the ratio per cent. of chilc1ren dying of whooping-cough to 
the mortality of the whole population, as follows: 

Under 1 year.. 5.6 per cent. 
Between 1 and 3 years 10.6 

3 " 5 10.2 
5 " 10 5.0 

10 " 15 0.8 

According to Liischner, in 700 cases of whooping-cough the 
mortality was as 1 to from 27 to 30. 

Biermer has brought together the statistics of mortality as 
gh·en by various authors. The rPsults vary between 2.7 per cent. 
(IGittlinger), and 15 per cent. (ll'hitehead), thus averaging 7.6 
per cent. 

The younger the children the more dttngerous is the disease. 
The largest number of deaths are caus<'d by sn[ocation as a 
result of extreme spasm of the glottis. The next most frequent 
causes are efl'usions of blood and acute exudations into the 
nerve-centres and their membranous envelopes. In many cases, 
especially among the poorer classes, owing to their unfavorable 
surroundings, children lose their strength and sink under maras
mus, sometimes with general dropsy. 

The older the children are, especially if they have passed their 
fifth year, the better are they able to Pndure the disturbances of 
their health caused by whooping-cough. They much more rarely 
sucrumb to those processes which carry off younger children. 
Still they, as well as the latter, may be seized with conn1lsions 

1 On Epidemic Diseases of Children, in Bayer, Journ. filr Kiuderkrankheiten, 1871, 
I., p. 223. 
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in consequence of morbid irritability of the nervous system, and 
a high degree of passive congestion of the brain. This condition 
is, \\ith rare exceptions, fatal, particularly if the patients are 
still in their first year. Profuse and repeated hemorrhages from 
the nose and mouth may likewise endanger life from progressive 
marasrnus. A fatal case of whooping-cough has but seldom 
been observed after the age of puberty. 

The female sex shows a larger number of fatal cases than the 
male. Among thirty-five deaths " 7est counts twenty-one girls 
and fomteen boys. Tables on a large scale, which have been 
compiled with reference to the mortality in whooping-cough, 
J>l'Ore a like proportion with few exceptions. Apart from the 
fact that many more girls than boys are attacked by whooping
cough, no explanation can be found for the excessive mortality 
of the former. 

iliiserable weak inclividnals suffering from chronic lesions of 
nutrition , such as rachitis or scrofula, and also the periods of 
weaning from the breast would, in general, call for an unfavor· 
able prognosis, particularly when the children, from bad circum
stances, arP. obliged to pass their lives in impme air, with defi· 
rient clothing and unsuitable food. This is the reason why the 
poorer classes furnish the largest proportion of fatal cases. 

The intensity of the infection is not alike in all epidemics. 
In some the mortality is very great, especially from the compli
cations, while in others very few of the patients die. If the 
1lisPase occurs sporadically, the cases are apt to run a milder 
row·se than in epidemics. In like manner we may venture on a 
better prognosis in wnrm weather than in winter, or the begin· 
ning of spring. Biermer qnotes from ''ritsell, of Charleston, the 
statement that the negro children in the Southern Sttttes of the 
Vnion present a very considerable mortality. Among other cir
cumstances the conditions of life would here be of essential 
influence. 

The first stage of whooping-cough furnishes a very small con
tingent of fatal cases. It chiefly concerns only very you ng and 
ill-conclitionecl children, who may succumb to marasmus before 
the second stage has developed, for the constant congh ancl the 
fel'er that accompanies the catanhal bronchitis deprive them of 
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sleep and appetite. In very rare cases sudden death may take 
place even in the first stage, especially in connection with rachi· 
tis or scrofula, from effusions of blood, or transudations into the 
nerve-centres. 

The spasmodic stage furnishes the largest number of fatal 
cases. The reasons for this have been already spoken of. 

In the third stage a child does not readily fall a victim to this 
disease, provided it runs a simple course. Should death take 
place it is because the strength is gradually spent, and it cannot 
bear up against the progressive emaciation. 

Taken altogether, in most epidemics the prognosis of uncom
plicated whooping-cough is decidedly farnrable. Quite a sure 
indication for a favorable prognosis is to be found in the circum
stance of the intervals between the attacks being absolute, for 
the children are then bright, and retain their appetite. 

So soon as whooping-cough is complicated by other diseases 
the prognosis becomes more unfavorable because of the greater 
depression of the strength. 

'Vhen complicated with croupous laryngitis and rodema glot
tidis. no child has yet been known to survive. 

Capillary bronchitis and pneumonia form a very serious addi
tion. From a full half to two-thirds of those attacked may be 
lost. In the course of these c.omplications the more the symp
toms of whooping-cough recede, the more severe docs the inflam
mation o( the respiratory organs become, and the more unfavor
able should be the prognosis. Increasing apathy, and above all 
the occurrence of somnolence are very bad signs. 

Atelectasis may be recovered from if the readmission of air 
into the alveoli is renderecl possible, and then its injurious effects 
disappear. If this does not happen, circumscribed pneumonia is 
developed, and the prognosis becomes unfavorable. 

Marginal and peripheral emphysema may disappear, or may 
continue without special injmy. Interstitial, mediastinal, and 
general emphysema render the prognosis doubtful, while perfo
ration of subpleural air-sacs and pneumothorax may be regarded 
as always fatal. 

On the occurrence of rodema of the lungs death must be 
looked for with certainty. 
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The prognosis in chronic pneumonia is generally unfavorable. 
In rare cases this process is recovered from, with contraction of 
the connective tissue and the development of dilata ti ons o[ the 
bronchi; but the individuals remain feeble through lire and pre
disposed to diseases of the respiratory organs. 'Ve generally 
see this complication run into pulmonary phthisis. 

The pleurisy whlch accompanies these pneumonias has no 
special importance. If the patients survive, it gets well, with 
permanent thickening and adhesion of the pleurro. 

\Vhooping-cough, when complicated with pericarditis, endo
ca rdi tis, and meningitis, runs a fatal course, as also when com
plicated with chronic or acute tubercL1losis. 

Disturbances of digestion, such as catarrh of the stomach and 
bowels, in themselves involve no danger. ln feeble subjects, 
however, the loss of appetite and the profuse evacua tions may 
become of importance from the loss of strength they cause. \Ve 
are particularly glad to see vomiting, because it brings the 
attack to an end. Besides this, it is useful in capillary bronchi
tis, by preventing the accumulation of the bronchial secretion, 
which might lead to the development of atelectasis or ci1 ·cum
scribed pneumonia. Too frequent vomiting may act injwfously, 
both by the act and by the rejection of food. 

1'fa1·ked swelling of the liver is a sign of rarhiti s or chronic 
tuberculosis, and therefore of unfavorable prognosis. 

Complications with the acute exantbemata influence the 
prognosis unfavorably. This is especially true in regard to 
measles, the more so as capillary bronchitis and pneumonia are 
apt to show a special tendency to develop on these two processes 
as a foundation. 

Hemorrhages into the organ of bearing ancl chronic catarrh 
of the Eustachian tubes or of the cavity of the tympanum may 
result in persistent hardness of hearing or deafness. 

Treatment. 

There are not many articles in the materia medica which have 
not been advised and employed against this disease. 

As we possess no specific which would be capable of putting 
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an end to whooping-cough, except in a few instances, we must 
p:i,y more :1ttention to prophylaxis tlmn in many other circum
stances. If this disease is of spontaneous origin, we are unable 
to exercise any influence upon it. Bt1t, since it is of :i, contagious 
rntture, we must exert ourselves to prevent any inf~ction. \\'itl1 
this object, it is of the first irnport:i,nce to prernnt pc1·sons who 
are suffering from whooping-cough from meeting those who are 
well. It is therefore necessary to isobte st1ch patients in private 
!He as well as in hospitals, :i,ncl not to allow well people to enter 
the rooms in which p:ltients have st:i,yed. \\Te must be the more 
prndent in these respects if we have to deal with persons who 
woukl be likely to have the disease in :i, severe form. Among 
such may be classed children in their first year and delicate, 
feeble persons, especially such as have suffered from chronic dis
turb:i,nccs of nutrition or ham been exposed to changes in their 
nutrition owing to weaning; also children who are suffering or 
!Ja,·e recently suffered from the acute exanthcmata, whose 
respiratory organs are diseased or have been impaired by disease; 
and, finally, such subjects in particular ns ha\'e been wea1rnned 
by any pathological process wl1:1tevcr and kwe not strength 
enough to o.O:er resistance to a. new disease. 

If in(ection is to be fearecl, chi ldren must be cardnlly 
w:i,tched, so as to avoid :i,ny chi lling or any cause which would 
be likely to occasion disorders of digestion. If the family is in 
a position to remove with its children from the locality in which 
whooping-cough prevails, this is the surest way of protecting 
them. Besides, it is certain tlrnt epiclemic cases are more readily 
infectious than sporadic ones. No catarrh of the respiratory 
organs is to be regarded as trivial during the prernlence of 
wbooping·<·ougl1. 

The prophylactic employment of vaccination, of belladonna, 
ancl of preparations of chlorine hns proved delusive. 

lf infection has taken place and the first stage of whooping
rough has set in, there is no remecly known to us by which 
we can certain ly or even probably arrest the further develop
ment of the process. An attempt may be made to take the 
chilcl rcn away from the loc:i,lity of the disease ancl seek a healthy 
atmosphere. Also the results of inhalations of nitrate of silver 
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and or salts of quinine, ancl or the internal use or the hitter call 
for further experiments. Otherwise we must confine ourseh·es 
to keeping the patients quite warm and in a uniform bnt pure 
air, since this, as well as the spasmodic stage, are rendered worse 
by impn1·ity or the atmosphere, especially by carbonic acid, dnst, 
etc. In mild weather patients may with advantage be allowed 
to be much in the open air, but should return home as the utl 

goes down. Let the patients be well fed, in anticipation of the 
disturbances of nutrition in the spasmodic stage, and see pmtic
ularly that the digestion is kept in good order. When there is 
active cataJTh, expectorants, such as certain kinds of teas, sul
phnrated antimony, ammoniacal solutions, ipecac, etc., will not 
be ot1t of place. If the attacks of coughing are violent an<l 
painful, we give belladonna, opinm, morphine, or hydrate of 
chloral, in suitable doses. 

During the spasmodic stage we must, in the first place, help 
the chilchen in the attack. If they lie down, set them up and 
support their heads. Cold compresses upon the forehead and 
on the chest are said to moderate the attack. I have never seen 
any advantage from them. 

At the time when the ideas of the humeral pathologists pre
''ailed, emetics and cathartics played the chief part. Fr. Ilotr
mann, Ilnfeland, Cullen, and others were enthusiastic for the 
former, and allowed them to be employed often in excess-some, 
every second clay. Although this method was abandoned long 
ago, it may still clo good service in cases where the air-passages, 
particularly the bronchioles and al\"eoli, are overwhelmed with 
secretion, in consequence of which the respiratory insufficiency 
is extreme, antl we are apprehensive of a secondary pneumonia. 
Ipecac, sulphatP of copper, or subcutaneous injections of apo
morphine are here the most suitable. Tartar emetic would 
excite cliarrh<l'a too readily. Cathartics are now thought to be 
required only in passive congestion of the brain uncl in delayed 
digestion. 

During the attacks nothing can be clone, for at this time the 
children cannot swallow. Niemeyer's proposition or p1·evailing 
on children to repress the attack when it is coming on only 
i·esults in its breaking out the more violently. If the children 

VOL. VI.-~G 
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become stupefied during the attack, we shake the body, ~prinkle 
cold water upon the face and chest, rub the body, apply sinn
pisms, and place the patient in a warm bath, or even, without tlti ~, 
employ cold afl'usions to the head and neck. In strong, full
blooded children, if an extreme degree of cyanosis remains, in 
spite of everything, or if there is a letharg ic condition, while lh0 
veins of the neck are fully di stended, we may determine in very 
rare cases to apply leeches to the heacl. General convulsive 
seizure; d0mand the same treatment. During the attack nothing 
can be done for hcmonhages from the no;e ancl month ; after
ward; they require the ordinary remt>dies. Zaniboni advises 
especially ergot, others the solut ion of chloride of iron, etc. 

As the mucous membrane of the air-passages is the real seat 
of the disease, we are desirous of acting directly upon it. It i; 
therefore our first duty to remove the patients lo the purest 
possible air. If the place of residence cannot be changed, whirh 
would be the most desirable thing, ancl in regard to which 
especially a stay at the sea-shore is recommended by the older 
ancl also by modem authors, then during warm weather patients 
must be much in the open air. If this is pre\"ented by the state 
of the atmosphere, they should no t stay in their bedrooms 
during the clay. The bedrooms must be aired in the claytinw, 
and the patients must occnpy other rooms, which, if possible, 
mnst be alternately airecl during the clay. 

Cold and stimulating drinks must be m·oklecl, because they 
irritate tlw larynx, and may bring on attacks or conghing . 

EbPnezer " r-atson 1 enclea.,·ored to cure the whooping-cougl• , 
during the free interrnls, by touching the lary nx with a solution 
of nitrate of silver. Bnt the remedy was without result, hecau;e 
i t could act on the snpra-glottic region only. In spite of thi >, 
P earce maintains, in the Lancet of April 11, 1857, that he lrns 
pron•d its effi cacy in scvl'nly-five cases-thirty-t''"o boys and 
forty-three g il'l s. At the same time he administerecl nitric acicl 
in ternally, according to Gibb's method. 

In the year 1866, in six chiklren over four years old and in 
two adults, Rehn empl oyecl inhala ti ons or a solution of nitrate 

1 Et.liuburgh Month. Journ . Dec, 1849. 
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of sil >Pr at the height of the second stage. At the best, after 
the thircl inhal ation there occurred a remission of the symptoms, 
and after from eight to ten inhalations there remained only a 
simple bronchial catanh. In the year 1867 I allowed a girl of 
two years and three months to inhale a weak solution of nitrate 
of sih·er twice daily. After nine days a decided remission 
occurred, with recovery a week later. 

Brlinniche' advises the employment of compressed air. 
In the yea r 18QO Roger aclv iscd the inhalation of chloroform. 

The proceed ing seems, however, to liave had doubtful results. 
West advises great prndence in the u se of it. 

Clar recommended inhalations of camphor or oil of tmpen
tine. I have several times employed the latter in my private 
practice, and believe that I have noticed good results from it. 

Kjellberg of Stockholm has adrised inhalations o[ benzine, 
and Fieber employed with advantage inhala tions of a solution o[ 
extract of hyoscya mus. Monti expresses himself decided ly 
against the inhalations of gazeol, which consists principally of 
ammonia and benzine. [See volume IV. of this Cycloprodia, p. 420, 
foot-note.-Tr. ] 

In the year 1862 IIauke published the results of experiments 
on the inhalation of various gases which he tried in St. Ann's 
Hospital at Vienna. Oxygen and illuminating gas never in
duced attacks of conglt; on the contrary, after a short time 
patients were glad to inhale them. Carbonic acid ancl ammonia 
macle the attacks wor·se; they were frequently brought on by 
hydrogen ancl nitrogen. Ile acl vises increasing the oxygen of 
the atmosphere in which patients stay, either chemically or by 
setting out certain plants. 

Lochner' sent forty-three children into the purifying cham 
bers of a gas-works so that they coulcl breathe the exha lations of 
the lime used in purifying the illuminating gas. Twenty-three 
boys and twenty gi rl s were subjected to this treatment, eleven 
of them being less than a year old. The re~ults are saicl to have 
been for the most part favorable . 

1 Bibliotbek for Laeger, Jan. 1867. 
t Bayriscb. ilrztl. Intelligenzblatt. I. 1865. 



724 STl~F.E'EN.-WHOOPING-COUGlI. 

Commenge 1 sent eighty-eight children to the gas-works or 
St. Maude. Of these fifty-four were cured, twenty-four im
pmved, while in ten no result could be determined. Each sitting 
lasted about two hours, and each successful case required on an 
average eleven or twelve sittings. 

J\1aingault,' Blache, Bergeron, Barthez, Roger, ancl Bouchut 
lrnve declared against making this use of the gas-works, partly 
from the want of results, aucl partly because they reganl these 
inhalations as hazardous. 

J. Grantham has recommended the vapor of the water of am
monia in boiling water. 'rhe spasmodic stage is said to have 
come to an encl after three or four days. 

In the years 1864 and 1865 I directed the employment o[ 
inhalations of simple warm water sometimes, or of solutions of 
chloride of sodium alone, or in combination with wine of opium. 
I gained yet more from inhalations of a solution of tannin with 
wine of opium. Still the impmvement consisted less in the 
shortening of the whole disease than in an alleviation of the 
attacks, and more in respect to their intensity than to their 
number. The details can be referred to in the Journal fill· Kin
clerkrankheiten. Vol. XLVI. 1866. p. 6. 

In the winter of 1868 I directed the inhalation of the infusion of 
ergot for a boy of a year and a half. On the fourteenth day after 
beginning to use this remedy, there occurred a cleciclecl ameliora
tion of the attacks, and thirteen clays later the child was cured. 

In recent cases of whooping-cough, Lesser' has directed the 
inhalation of petroleum with benefit. 

Letzerich,' acting upon his theory that whooping-cough is clue 
to the reception and subsequent development of fungus spores, 
directs the inhalation of mnriate of quinine in the form of a pow
der in combination with bicarbonate of soda and gum-arabic . 
.Accorcling to his report of three cases treated in this way, the 
convulsive attacks are said to diminish after from eight to ten 
clays, and even the third stage to come to an encl soon. 

1 Bullet. de l'acad6m. XXX. p. 9. Oct. 15, 1864. 
'Gaz. des HOpit. 121. 1864. 
3 Allgcm. med. Centralzeitung, 49. 1873. 
4 Vircbow 1s Arcbiv. Vol. 57. 
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In the year 1869 I treated a girl of three years and a half by 
inhalation of a solution of sulphate of quinine. Unfortunately, 
the parents took the ch ild out of the hospital before any result 
could have been look ed for. 

Burchardt' recommended the steam from solutions of carbolic 
acid of from one and a half to two per CPnt., and " ' ilde, 2 inhala
tions of a mixture of oil of turpentine, chloroform, and ether. 

llfost of the articles used by inhalation have relieved the in
tensity and frequency of the attacks, but have not proved 
capable of shortening the course of the disease as a whole. 'fhe 
number of cases in which these methods have been used is still 
too small to base a positive opinion on them. At all events, the 
results decidedly urge us to further experiment. 

Alkalies, especially carbonate of potassa and soda-water, 
have been very much used to loosen the secretion in the air
passages, and to the present day they are judiciously employed. 

A very great variety of expectorants play an important part, 
from muriate of ammonia, sulplmrated antimony, ipecac, and 
tartar emetic, to sulphur, which last has been advised by Kopp 
as a very efficient remedy against whooping-cough. A cure 
cannot be expected from any one of these medicaments, still they 
may give some relief. 'Vhoever feels an interest in these tl1ings 
historically, must peruse the treatises on whooping-cough of Pal
damus, Biermer, Barthez and Rilliet, and others. 

In the majority of cases those remedies have been principally 
made use of which are directed to calming the nervous system 
and to lowering the refl ex excitability, especially in the tenitory 
or the vagus nerve. Among the foremost of these, warm baths 
and sea baths have been recommended. Moreover, as we get a 
sedative effect upon the morbid irritability of the nervous system 
by invigorating the body, the advice is certainly sound to nourish 
chilclren who are affected with whooping-congh as judiciously 
and heartily as possible, the more if much of the food they take 
is lost again through frequent vomiting. Some authorities, such 
as Oppolzer and others, have pronounced against the employ· 

1 Deutsche Klinik . 41. 1874. 
~ Deutschcs Archiv fiir klin. Medic~ Vol. XIV. P11rt 2. 
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ment of the medicaments in question, as they see in whooping
cough only the progress of a catarrlrnl bronchitis, and dread lest 
the discharge of the sputa may be prevented by these remedies. 

From old times up to the present, in preference to all other 
articles, belladonna and atropine have found warm admirers. 
Among more recent authors they have been very much praised; 
by Trousseau especially. Different ones had special preferences 
for dillerent forms of this medicament and recognized in these its 
special efficacy. Trousseau and others limit themselves to mod
erate doses, while by the majority the remedy is given until 
slight symptoms of poisoning appear. Formerly I used the 
remedy in many cases and certainly with benefit, but do not 
i-egard the symptoms of poisoning as unimportant, and be
sides, I have sometimes seen in the course of a longer use of it, 
especially in young children, a depression of the strength which 
threatened danger, while from moderate doses I have gained no 
advantage. For these reasons, I have not employed the remedy 
for years. 

In the same rank comes hydrocyanic acid with its com bina
tions, especially the cyanide of zinc. \Vest properly exhorts us 
to great caution in employing hydrocyanic acid. Opium, mor
phine, narcein, according to Laborde• and Debout, conium, 
chloroform, hyoscyamus, cicuta, nicotine, veratrine (Norwood of 
Charleston), and hydrate of chloral may be of use in diminish
ing the violence of the attacks of coughing. The last has been 
especially recommended by Murchison, Bellantyne, Richardson, 
and Lorey. Lorey witnessed not merely an amelioration of the 
attacks, but even a shortening of the whole disease from its use. 
Steiner, on the contrary, denies that this article possesses the 
action referred to. Armstrong claims to have lost but seventeen 
out of three hundred ancl fifty-seven childi-en treated with cicnta. 

With regard to vcratrinc, I have made the following experiment. A. boy of four 
years was received into the children's hospital with tussis convulsiva and atclcctasis 
in the form of strips postc1forly on both sides. During the first week chinoidinc was 
given internally, then I directed inhalation of this remedy. During the next week 
circumscrihcd pneumonia was developed, the whooping·cough attacks became more 
and more moderate, and at the height of the pneumonia seemed to have disappeared 

1 Gaz. des HOpit. 38.1865. 
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entirely. The fever was treated successfully with tincture o( veratrum, with a 
!llight addition of laudanum. After about two weeks, when this had sunk to a 
minimum, characteristic whooping-cough attacks again showed themselves, which 

'were not marked, however, either in violence or frequency. Unfortunately the 
child was taken away by his family before complete recovery. 

Adams has recommended the use of the peroxide of hydro
p;en, Bednar for some cases the extract of pubatilla. Gibb and 
Harley have been satisfied with the action of tLe b1·omide of 
ammoniLLlll ; othe1·s, as Fallami and Sidney Ringer, with that of 
the bromide of potassium. Henoch bas seen no benefit from the 
hitter. 

\Yacht! has introduced the use of cochineal. This ilieffica
cious article was administered for a long tilne with equal zeal and 
confidence. 

Yalerianate of zinc, also sulphur, alone or with belladonna 
(C. S. Shelton), nitrate of silver internally (BergPr), musk, castor. 
valel'ian, camphor, assafmtida, water of ammonia, etc., help to 
increase the list of articles that are of little service unr.lcr these 
ciTeumstances. Por young children Bednar praises a combina
tion of tannin and benzoic acid. 

Flucgeladdses inunctions of rnercmial ointment with carbolic 
acid, at the s:une time with the intemal en1ployrnent of calomel. 

The use of nitric acid was recommended by some, especially 
Gibb ; of muriatic acid by others. 

Gl"iepenkerl claims to have seen good results from the .inter
nal use of ergot; l\Iaisch and Thomas D. Davis,' from the extract 
of chestnut. Since then the action of this article has been 
declared by others to be wholly uncertain. Mignot has adrised 
the use of a decoction of sweet almond shells. 

Perndan bark had already been employed by l\Iellin, Rosen, 
Cullen, Stoll, Hufeland, and others, in tussis convulsiva, but 
especially for the purpose of sustaining the strength in the third 
stage of the disease. 'l'o Binz belongs the credit of having intro
duced the use of quinine against this disease. Ile relied upon 
the theory that whooping-cough is dependept upon the recep
tion and further development of some forms of fungi. Since 

1 Philo.. Med. Times. 61. 1872. 
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quinine in experiments acts injuriously upon the spores oi iungi, 
ancl besides seems to prevent the escapr of the white bloocl
corpuscles from the Yessels, he was persuaded in advance oi the 
farorable action of this remedy. At Jirst he made use of com
paratively small doses repeateclly, subsequently, with better 
effect, he gave larger doses more frequently. Ile advises the use 
of the mul'iate of quinine as the more soluble. Still the sul· 
phate appears to be taken up by the system just as easily. ln 
the Jahrbnch fiir Kinderheilkuncle N.S.I. p. 235, he reports tht' 
case of a girl of eight months who had been ill for two weeks, 
and that of a girl of seven years who had been attacked with 
whooping-cough three weeks before. 'rhe former was com
pletely cured in forty, the latter fn thirty-eight clays. In the 
same journal, IV., p. 103, he insists that we can attain good and 
prompt results only when large closes of quinine are given before 
the disease has reached its height. Breidenbach (1869) has 
reported that in an extensive and severe epidemic he has seen 
the best results from this treatment. In the Jahrbuch fiir Kin
derheilkunde. N.S. IV. p. 227, I have related two cases in which 
large closes of quinine rendered good service. 

A girl of five years came under treatment at the Ucginning of the spasmodic 
stage. She received twice a day, morning and evening, nine grains of sulphate of 
quinine. On the eleventh day after the beginning of treatment there was not a 
trace of the spasmodic attacks present. Altogether ninety grains of quinine were 
used. On the fourth day of treatment the number of attucks had all'eacly sunk 
from thirty to eleven. 

The second case was tlrnt of a girl of three years who was received into 
the hospital with otorrha::a of the left side, tussis convulsiva, and diffuse bron
chitis. Cold compresses, cooling baths. AB she is not willing to take quinine, 
it is administered by cnemata, as has been advised in the case of many of the 
remedies proposed. She received in this way, for two days succcssiycJy, daily 
altogether fifteen grains of sulphate of quinine. On the third day marked remission 
of the attacks, while, on the other lrn.nd, there was an extension of the circum· 
scribed pneumonia of the left side. Solution of sulphate of quinine was given. 
On the tenth <lay o( the pneumonia, with the abatement of this process, the whoop
ing-cough seizures again set in more severely; fifteen grains of sulphate of quinine 
were given in solution daily. On the seventh day nftcr beginning the use of this 
remedy, the number of seizures suddenly sank from. forty·onc to six, afterwards 
incrcnsed again to eight, and then remained stationary for several clays at un 
average of from two to four attacks, disappearing soon u.fter altogether. From the 
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time of the subsidence of the pneumonia one hundred and seventy grains 
were used. 

I add the following also: A boy of eight years received nine grains of sulphate 
of quinine twice daily. Violent seizures with strabismus. From having as many as 
from twcnty·two to twenty-nine seizures, he had on the ninth day of the treatment 
only two, and those but slight. Similar moderate symptoms continuing, the discn.sC', 
after some nine days more, passed into the stage of decline. 

A Uoy of five years was received with multiple caries. Subsequently tussis 
convulsiva was dcvelopccl. A solution of sulphate of quinine yielded no prompt 
result. Nine grains of sulphate of quinine, given twice daily, arrested the attacks 
in five days. 

In a girl of six years the spasmodic seizures disappeared in just short of four 
weeks, after seventeen days' use of sulphate of quinine (nine grains twice daily). 

I could add to these examples by many, from hospital and 
private practice. 

It follows then that large doses of quinine are of decided 
influence in moderating and shortening the spasmodic stage. 
Whether this action is to be based upon the still doubtful 
theory of fungus spores, I leave undecided. At all events, it 
follows from the experiments of Schlakow and Eulenburg' that 
quinine reduces the reflex irritability of the nerves. Besides 
this, quinine fortifies the strength of the body, interferes scarcely 
at all with the stomach, and is readily taken by most children. 
It may also be given in enemata. 

Up to the present time the number of cases of whooping-cough, 
treated with quinine, is far from being large enough to found a 
positive opinion upon. The results already attained, however, 
allow us to say as much as this, that they urgently call for 
further expPriments with this remedy, both in the first stage 
and in the second. Still it should be borne in mind, in order 
that we may go to work without bias, that there are certain 
cases of whooping-cough, especially complicated ones, in which 
no effect can be determined even from q uiuine. 

Among external remedies, we need only speak of transient 
irritants, such as sinapisms, embrocations of spirit of mustard 
or oil of tmpentine, and rubbing with warm or cold water. 
More violent and lasting agencies, such as the untimonial oint-

1 Archiv von Reichert und Dubois-Rcymond. 1805. 
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ment, vesicants, croton oil, etc., or e,·en the cmploynwnt of the 
hot iron, or a seton in the neck (l\Iercatns), are contnt-indicated, 
because they unnecessarily reduce the strength of the patients 
thl'ough pain and loss of nutritive fluids. In simple whooping
couglt thel'l' is no occasion for taking blood. 

ln the third stage we must take pains to sustain the strength 
of the patient, and to moderate the cough and any profuse 
expectoration there may be. Above all, patients must be well 
nursec1; they should take lukewarm baths, to which, especially, 
malt may be addl'd, and they must be guarded against taking 
cold. The infectious character or the disease belongs only to 
the lil'st, particularly the spasmodic stage. In the third stage, 
thercfol'e, patients may again associate with healthy persons. 

As to medicaments, the preparations of iron, weak iron-water, 
Peruvian bark, or sulphate of quinine, may here be given with 
aclrnntage. 

For the cough, narcotic anc1 expectorant remedies of various 
kinds may be administered. \Vhen the expectol'ation ltas been 
too profuse, tannin (Geigel) and alum (Bodanus) have been used 
with benefit. 

'l'be complications of whooping-cough, in the course of which 
especially it is apt to be more 01· less mitigated, are to be treated 
according to the rules laid clown for them, and we then have 
generally to concem ourselves only secondari ly about the whoop
ing-cough itself. In regard to the pneumonias which accompany 
it, I will only remark that blood-letting is not allowable; on the 
contrary, its action is positively injurious. \\'e must confine 
ot1rselves to the employment of cold, quinine, veratrine, digitalis; 
at a later stage expectorants, and, ii necessary, emetics may be 
used. 
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DISEASES OF 

THE LIPS AND CAVITY OF THE MOUTH. 

A.-Thc Lips. 

In a manual of special pathology, the only pathological alter
ations of the lips which can be considered are those which form 
part of the evidences of an internal malady. Most of these dis
eases belong to the domain of surgery, or to that of dermatology; 
others, again, appear only as complications of some disease of 
the bucmLl cavity; and these, to avoid repetition, will be treated 
of in connection with those afl'ections. The only special di$eases 
of the lips, then, which rem:iin for our consideration :ire herpes 
labialis and hypertrophy of tlte lips. 

1. Herpes Labialis. 

&teman1 Prnktischc Dnrstcllung der Ilautkrn.nkhciten. Leipzig. 1835. p. 271.
Conslatt, Spec. Pathologic und Thcrapie. 1845. Bd. 4. p. 1072.-ltayn·, TraitO 
clcs maladies de lu. peau. IL edit. Vol. I. p. 33D.-Cttzenave and Schrdrl, AbrCigC 
prntiqne des maladies de In pcau. Paris. 1847. p. 167.-0. Simon, llnutkrnnk· 
hciten. Berlin. 18.jl. p. 185.-1/ebra, Virchow's Handbuch dcr spec. Pathologic 
u. Therap. Bel. Hf. p. 250.-Biniadecki, Sitzun.t:,rsbcricht <ler Wien. Acacl. Bd. 
67. p. 436.-Haighl, Blascnbildung. Ebd. Bd. 57. p. 631.- Volkmann, R., 
Einigc FiLllc von Cheilitis glandularis. Virchow's Archiv. Bd. 60. p. 142, 

Since the time of \Villan, the word herpes has been used to 
designate groups of small , clear vesicles, which lrnve a deter
minate cyclical, acute course, becoming turbid in :i short time, 
then drying into flat scabs, :ind finally healing without any tmce 
of cicatrization . 

The following characteristics of herpes in general m:iy also 
be mentioned : the appearance of the eruption on val'ious, anc1 
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still tolerably constant portions of the body ; similarity in the 
vesicles of any given group, although different g rnL1ps may 
show different stages of development; and, finally, relapses at 
definite times. 

These la tter symptoms are especially applicable to lzerpes 
zoster and herpes iris, and hardly apply to lterp es lab ialis. 
There is never any tendency in this exanthem to spread or creep 
outwards from the periphery, and therefore the name herpes 
(o gP7TTJ~, creeping ulcer, from gp7Tw, I creep), is very unfortunately 
chosen. 

Etiology. 

The causes of herpes labialis can, for the most part, be dem
onstrated with precision, and consist ei t her in local irritations 
or in general febrile affections. 

Tlwre are individuals so predi sposed to it, that herpes will be 
induced by mere contact of their lips with salt, pepper, or othe1· 
spices-aye, even with apparently indi!Ierent substances, such 
as the saliva of quite healthy persons. The articles of foou 
that produce this effect are chiefly those animal substances 
which are preserved by salting, such as herrings, caviar, cheese, 
and the like. 

Though the action of these substances in contact with the 
lips may be regarded as a species of sligh t cauterization, it i,, 
indeed, diffi cult to explain the injurious influence of the fresh 
saliva of a heal th y person. 

Herpes is frequently contracted by mere ki ssing, and espe· 
cially by promiscuous drinking out of the same cnp ; and it is by 
no means necessary that the giver of the kiss, or the person who 
hands one tlie draught should himself be affected wi th herpes. 
This latter fa ct, the risk from common drinking out of the same 
vessel, played a role in theological controversy at the time of 
the war of the Hussites, the question being as to whether the 
h oly communion should be servecl to the people in the double 
form of breacl and wine, or in that of bread al one. 

The relation of herpes labiali s to febrile processes cannot be 
explained by the simple rise in temperature; for its frequency is 
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not proportionate to the height and duration of the fel"er, whil" 
it is almost always absent in certain eminently febrile proce"'""• 
such as abllominal and exanthematous typhus a11d rPCUITPllt 
fp1·Pr. " ' ith the exception of the last-named diseas,•s, it apprnrs 
in almost all febrile a!l'ections; e'pecially in the inflammatory 
01w,, and with g reatest regularity in pneumonia and inlluenza. 
It is also a very common attendant on severe coryza, and its 
presence here may be explained in two ways-both by the attend
ant fovPr, and by the continuous contact o[ the secretions with the 
upper lip, and its continual rnbbing with the pocket-handker
chief. The latter cause expla ins the frequent appearance of 
herpPS in the middle portion of the upper lip. The above-men
tioned rare appearance of herpes labial is in typhus and recurrent 
fe1·er, may, in doubtful cases, be utilized as a means of dif
ferential diagnosis between these affections and other similar 
fe1·ers. Although it cannot be affirmed that herpes labialis is 
never observed in typhoid fever, yet it is so excessi1·ely rare 
(once in several hundred cases), that its occurrence might rery 
well overthrnw a doubtful diagnosis of this disease. 

Patlwlogical Anatomy. 

If a fresh herpetic vesicle is superficially punctured, there 
escapes a elear, colorless serum, in which, under the microscope, 
only very isolated cells, pus-corpuscles, can be detected. As 
far as I know, no examinations of fresh herpetic vesicles l1are 
bePn made upon the dead body; in fact, it would be har<lly 
possible, inasmuch as such trifling amonnts of fluid would d1·y 
up within a few honrs after death. On the other hand, Bie
siadecki' has carefully stndied the commencement of the produc
tion of 1·esicles, in an experimental manner, by rubbing the ears 
of the rabbit with croton oi l ; and he has arrh·ed at the following 
results: The papillre of the skin become broader and lon11cr, 
and show new cell-Iorrnation. The mucous layer, or rete rnul'o
sum, is penetrated by numerous spindle-shaped cells, which are 
sometimes sti ll haH-imbeclde<l in the papillre themselves; thei1· 

I Sitzungsbericbt der k. Acadcmie. Wien. lSGi, 
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remaining portion pressing apart the cells of the mucous layer, 
and capable of being traced as far as the cnticular layer. 

The cellu lar infiltration of the papilh:c, ancl the above-described 
alteration of the mucottS layer, occasion the first visible swelling, 
which, after a few hours, by the accumulation of semm, en
larges into a prominent vesicle, raising the epiderm is. In a few 
hours more its contents become turbid from the increase of cells. 
Dried herpetic vesicles may be examined on the dead body toler
ably often, especially after pneumonic and puerperal disease. 
During the process of hardening and of preparation, the crusts 
usually fall oil', and we can then, on making a vertical section, 
see the loss of epidermis, and a deeper encroachment of the rete 
mucosum into the tissne of the papillre, which are themseh>es 
enlarged in length and breadth. The cutis, on the contrary, 
appears perfectly intact. The anatomical alterations of the 
skin are, therefore, upon the whole, quite insignificant, and of 
short chuation. 

Symptoms. 

Herpes labiali s almost always appears only on certain small 
portions of the lips; and if it breaks out at a number o[ places, 
there are always sound portions of skin between the individual 
groups of vesicles. 

The impending eruption is to be recognized, first by a slight 
hardening of the skin, the epidennis upon which very soon 
becomes elernted in small rounded raspberry-like masses, which 
grow tense and translucent. The favorite seat of herpes is the 
border of the lips, though it also appears further away upon the 
lips, as well as upon the alre of the nose, the chin, the cheeks, 
the eyelids, and the external ear, so much so, that Hebra pro
poses to call this eruption herpes facialis, instead of herpes 
labialis. 

No one would be apt to apply the adjective labialis to a 
herpes upo11 the eyelids; but, as in the great majority of cases, 
the ernµt ion occurs upo11 the lips only, the term lterpes labialis 
appears to be the most distinctive appellation. 

The subjective symptoms, which exist only at the very com-
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roencement, consist in tension and pain in the affected parts. 
'l'he pain is increased by movement; and, on this account, labial 
consonants are not pronounced distinctly. These little annoy
ances hardly last twenty-four hours, and are, in fact, complained 
of only by otherwise healthy subjects, with no ftu-ther febrile 
manifestations. 

By the second, or, at longest, by the third day, the forma
tion of the scab is completed; soreness, tension, and pain are 
gone. The cu tis beneath the scab, however, has not yet returned 
to its normal condition, but still secretes a few drops of serum, 
so that a scrib is thrown off two or three times successively, until 
finally the last-formed scab remains, and the reproduction of the 
epidermis is accomplished. Herpeslabialis never heals so quick
ly as a simple superficial wound of the skin. After the first 
falling of the scab, there is a moist, slightly sanguinolent surface, 
the secretion from which dries into a fresh scab within a few 
hours. After the discharge of the last scab, the epidermis is 
still rather thin, and the cutis still somewhat hyperromic-con
ditions which give the recent cicatrix a reddish color. ln the 
course of a few days the normal color of the skin is restored, 
and the seat of the disease is no longer in anywise to be detected. 
Occasionally the epidermis first reproduced is again thrown off 
in small scales. 

Herpes labialis may exceptionally make its appearance in the 
mucous membrane of the mouth, where it natmally presents a 
different aspect. The epithelium of the mucous membrane 
macerates far too quickly to admit of the formation of a vesicle. 
The first thing observed in these cases are small excoriations, 
isolated or in groups, the yellow floors of which make them stand 
out in marked contrast, and are sharply defined from the rest of 
the reel and swollen membrane. The pain on movement ancl on 
contact, especially the contact of spiced foocl, tobacco-smoke, 
etc., is tolerably intense; but it does not continue longer than 
for two or three days. 

Herpes of the mouth is differentiated from aphthro and ulcera
tive stomatitis by its short duration, its slight extent, and the 
moderate infiltration of the neighboring tissues. Indiviclnals 
1'ith blonde complexions are more disposed to herpes than are 
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brunettes, and young people more than old ones. It is less 
frequent, however, in nursing infants than in older children. 

Treatment. 

It is self-evident that special treatment is unnecessary in a 
complaint that always terminates in complete reco,•ery in a few 
days. Its course cannot be shortened, nor the formation of epi
dermis be hastened by any treatment, whether with lead, zinc, 
or nitrate of silver. 'l'he annoying tension, and the premature 
contraction of the scabs, by which slightly bleeding fissures are 
produced, may be avoided by frequent applications of glycerine 
or fresh cream. 

2. Hypertrophy of the Lips. 

Bruns, Handbucb der Cbirurgie. II. 1. p. 599. Atlns Tl Tnf. XI. Fig. 1-4.- Volkmann., 
Henle und Pfeufers Ztschr. N. F. VIII. 1857.-Billroth, Bcitrage zur path. 
1-Iistologic. 1858. p. 215.-Jacobi, Journ. f. Kindcrkrkhtn. X.."CTV. p. 44. Jun. 
Feb. 1800.-FUrster, IIandb. der spec. pnthol. Anatomic. ll. Aufl. 1863. p. 9. 

It is not within our province here to consider either benign 
or malignant tumors of this region, congenital or acquired 
alterations of the configuration of the lips and their connec
tions, such as hare-lip, micro- and macrostoma, distortions and 
eversions of the lips resulting from previous destructions, etc., 
because they all belong to the domain of surgery. But we may 
not disregard the subject of simple hypertrophy of the lips, 
especially of the upper lip, on account of its connection with 
scrofula. 

Definition. 

We understand hereby a painless, uniform, chronic, exceed
ingly gradual swelling of the upper lip, especially of its ver
milion border, so that in the most extreme cases complete ever· 
sion of the same takes place. 
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Etiology. 

Chronic swelling of the upper lip occurs almost exclusively 
in scrofulous children. 

Notwithstanding the many attacks to which the idea of 
scrofula has been subjected, this fact remains : that a series of 
chronic inflammatory affections of the skin and mucous mem
branes, of the organs of sight, hearing, and smell, of the lym
phatic glands, bones, aud articulations alternate with each other, 
and that they are distinguished for their obstinacy. It is fur
thermore worthy of notice that these local processes are very 
little, if at all, ameliorated by local treatment; while, even 
though they have been of several years' duration, they rapidly 
disappeat· upon the es tablishment of a similar inflammatory or 
ulcerative process in any other organ. Chronic hypertrophy of 
the upper lip belongs to the most frequent manifestations of this 
nature, and is produced anatomically by simple hypertrophy 
of those well-known mucous glands, several millimetres in 
breadth, which envelop the lips like an edging. 

The microscopic examination of such hypertrophic glands 
does not exhibit any trace of alteration of tissue, but only an 
incrnase in the volume of normal tissue. These glands may 
either swell spontaneously, or they may be affected secondarily 
by inttammatory processes in their vicinity, ·i. e., eczema or the 
nostril s ancl adjacent tissues, ozrena, or affections of the mucous 
membrane of the month. 

Symptoms. 

Persons thus affected show such a conspicuous disfigurement 
of the mouth that the condition is recognized at a glance. The 
lower lip is usually less swollen than the upper, because the latter 
is more directly subject to the irritations emanating from the 
nose, and, in cases of chronic catarrh, frequent blowing and 
wiping of the nose and of the upper lip constitute an additional 
source of mechanical injury. 

If the lip is taken between the thumb and index finger and 
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compared with a healthy lip, it is easy to satisfy one's sell that 
it is considerably thickened. This examination is altogether 
painless, except when there are rhagades, or ulcerated fissures in 
the folds of the lips, which increase the swelling of the sur
rounding parts, and which, as a matter of course, are very sensi
tive under pressure. Hypertrophy of the lips seldom exists 
alone, but is usually complicated with eczema of the nostrils and 
swelling of the alre of the nose, with the above-mentioned 
rhagades, or, further, with blepharitis, phlyctenularconjunctivitis, 
keratitis, with otorrhma and widespread eczema. It is a notice
able fact that other clyscrasias, such as syphilis and lymphatic 
leukmmia, whose favorite seat is also in the glandular appa
ratus, always spare the lips. In scrofula, on the contrary, the 
lips remain hypertrophied for years, or even for the entire life
time, even when the neighboring cliseases of the nose and 
mouth, which undoubtedly caused them, have long since dis
appeared. 

The diagnosis is of special significance, because chronic swell
ing of the upprr lip, of many years' standing, makes its appear
ance only in families of more or less pronounced tuberculous 
tenclency, so that we have here a valuable indication of the de
teriomtion of the individuals affected and their relatives. 

This aITection is not to be confounded with congenital double
lip-labium duplex. In the latter, a longitudinal ridge, liardly 
perceptible in the nursling, gradually develops itseli under the 
vermilion border of the upper lip-seldom or the lower-this 
ridge being separated from the true lip by a furrow, and finally 
constituting a duplicature of the lip. 

This eversion of the mucous membrane consists, according to 
Forster, of hypertrophied cell.tissue and enlarged lip-glands. In 
another case, Billroth found in this protrusion a cavernous frame
work, the meshes of which, however, contained lymph instead 
of blood, showing a structure analogous to that of macroglossia. 
The frrenum of the lip usually withstands theeversion better than 
the remaining mucous membrane, so that the lip retains its 
normal .form in the centre and the protrusion appears distinctly 
divided into halves. Sometimes this double lip is not at all re
marked as long as the mouth remains quiet and closed; but as 
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soon as it is opened and extended in laughter, the deformity 
appears. 

Other tumefactions of the upper lip, the result of pachy
dermia or of acute diseases of the mouth aud the incisor teeth, 
cannot be conionnded with scrofulous hypertrophy, partly 
because of their different aspect, partly because their comse is 
by no means chronic. 

Treatment. 

Topical treatment with preparations of iodine, bromine or 
mercury, is altogether ineffectual. The internal administration 
of these metals usually exerts a debilitating, injurious effect upon 
the scrofulous organi m. The only treatment from which, thus 
far, I believe I have seen any benefit is bathing with the mother
lye of the Kreuznach or Reichenhaller springs, kept up for 
many months. 

As a matter of course, cod.liver oil is at the same time to be 
given in small closes, say a teaspoonful daily, and to be omitted 
again as soon as it interferes with the appetite. The use of the 
oil, continued for a year, materially diminishes the size of a 
scrofulous upper lip. 

Surgical interference, comprising the excision of large weclge
shaped pieces, can be thought of only after every source of local 
irritation has long disappeared, and the treatment just recom
mended has proved unsuccessful. 

B.-The Tongue. 

KQllikcr, Tlandbuch der Gewebelebre.-.li?-ey, Hanclbuch der Ilistologie und Ilisto
chcmic. 2 Auf1. p. 516.-llenle, Randbuch der Anatomic. Bd. II. p. 118.
Lrcen oC Stockholm, Arch. f. mikroskop. Anatomic rv. I. 1868. p. 96.
&htealbe, Die Geschmacksorgane der Siiugethiere u. des Menschcn. Arch. f. 
:Mikroskop. Anatomic IV. 2.1868. pp. 154-187.-Schi.ff, Neue Untcrauchungcn 
Uber die Geschmacksncrvcn. Molescbott's Untersuchg. IX. 1807. p. 400. 

1. Anatomico-Kistological Observations. 

When the month is closec1, the dorsum of the tongue, with 
the exception of a small median, longitudinal furrow, everywhere 
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touches the pa.late. It extends downwn.rds, however, far beyond 
the soft pa.late, narrowing the phn.rynx, by its proximity to the 
first three cervical vertebrre, to n. narrow, tmnsverse fissure, and 
terminating below n.t the hyoid bone. ·where the dorsum of the 
tongue and the epiglottis unite, there is a median fold of mucous 
membrane, thefrenulum epiglottidis, which is especially prominent 
when the tongue is protruded. The tongne increases in thick
ness from its tip to the isthmus of the fauces, and decreases 
mn.terin.lly from the isthmus to the hyoid bone. 

The following pairs of muscles are found in and attached to 
the tongue below : 

1. The styloglossus. 
2. The hyoglossus. 
3. The chondroglossus. 
4. The genioglossus. 
5. The lingua.Us. 
6. The tmnsversus lingure. 

The greater mass of the tongue is composed of the genio· 
glossus and transversus lingure muscles. In the centre of the 
tongue there is found the septum lingure medianum, a dense, 
yellowish-white vertical pln.te, which extends lengthwise through 
the entire organ, and which is composed solely of connective 
tissue. In the compn.ct portion of the tongue the continuations 
of all the above-nn.med muscles form a thick plexus, the fibres 
of which cross each other at right angles. 

The genioglossns muscles draw the tongue forward, effecting 
its protrusion; the hyoglossus muscles draw it back again. 
Acting together, both these sets of muscles flatten the tongue, 
the genioglossi drawing it forwards, the hyoglossi drawing it 
backwards, and the two forces maintaining their equilibrium. 

As the terminal portions of the muscles of the tongue extend 
until close beneath the mucous membrane, and are able inde
pendently to contract upwards, downwards, or to either side, 
the tongue acquires the power of bending upwards, downwards, 
and sideways, of arching itself, and of forming a gutter. 

The vessels of the tongue are disproportionately large and 
numerous. The arteria lingualis, the second branch of the 
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external carotid, arises at the level of the larger horn or the hyoid 
bone, and penetrates into the substance of the tongue between 
the hyoglossus and the constrictor pharyugis medius muscles. 

Its branches are: 

1. The ram us hyoideus; 
2. 'rhe arteria dorsalis linguro; 
3. The arteria su blingualis ; and 
4. The arteria profunda linguro, or ranine artery. 

This latter is the largest of all, and penetrates the tongue 
close to the lingual frronum, and, from its superficial position, is 
liable to be wounded in operations on the floor of the mouth, or 
even in careless division of the frronum. 

The movements of the tongne are dependent on the hypo
gloss.-il nerve; taste and sensation depend on the trigeminus and 
the glossopharyngeus. The ramus lingualis, from the third 
division of the trigeminus, together with the chorda tympani, 
supplies the anterior portion of the dorsum of the tongue, while 
the lingual branch of the glossopharyngeus supplies its posterior 
portion. 

The mucous membrane or the tongue is or especial interest in 
a clinical point of view. While the mucous membrane or its 
nnder surface appears smooth and covered with simple pave
ment epithelium, on its tip and upon its upper surface certain 
peculiar, partly filiform, partly wart-like appendages, the 
papillro, are distinguishable. 

We distinguish: 
1. The thread-like papillro filiformes ; 
2. The mushroom-shaped or pin-bead papillro fungiformes or 

clavatro; and, 
3. The walled papillro vallatro. 
The papillm filiforrnes are the most numerous, and extend 

over the entire dorsum of the tongue in close array. They give 
the tongue its characteristic velvety aspect, which, however, it 
loses towards the root of the organ, where the filiform papillm 
are shorter and less abundant. 

The papillmfungiforrnes, at the distance of from 1 to 2 milli
metres (.039 to .078 of an inch) apart, protrude everywhere, as 
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little red buttons, between the more yellowi h papillw fili
formes. 

Bt1t they are more thickly distributed at the tip of the 
tongue, so that they sometimes entirely supplant the filiform 
papillw. 

The papill(J! '/Jallat(J! fonn the boundary between tbe dorsum 
and the root or the tongue. They extend, to the number of from 
seven to ten on each side, in a line directed obliquely backwards, 
meet together in the foramen crecum, aud thus present the form 
of a broad V. They consist of prominences, varying from the 
size of a millet-seed to that of a hemp-seed, which, however, 
project very little or not at all above the level of the surround
ing mucous membrane, but lie in depressions, and are con
sequently surrounded with a wall. "With a fine probe this wall 
can be sounded, and the instrument can be carried entirely 
around the papillre. Snch a prominence also frequently ap
pears in the foramen crecum itself, so that in such cases it is 
more proper to speak of it as an elevation than as a depression. 
If they are somewhat more elevated, they are transformed into 
veritable warts, which, where syphil is is suspected, frequently 
leads to false conclusions, especially among syphilophobists. 

Examined microscopically, the papill(J! filiformes consist of a 
conical base, which bears, pencil-like, at its tip a number of 
thin, tapering papillre. The epithelial layer lying over them is 
strongly developecl. Very homy in texture, it presents long, 
thread-like extremities, sometimes bifurcated, which, scraped 
from a normal tongue, appear as the well-known brownish pyra
midal bodies, with a dark axis and a finely-granulated cortex. 
The dark axis is certainly composed of very horny epithelium, 
which can be isolated and rendered translucent by a solution of 
potassa. The fine granules of the cortex respond to reagents 
exactly like the fungous sporules, which appear between the 
teeth, and especially within carious teeth, accumulated as a 
yellowish-white deposit. The sharp parallel contour of the sur
face of these masses of spores, moreover, points to the action of 
some agglutinating agent originating within the axis. Unless 
this were the case, we could not account for the smooth, even 
surface. 
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It seems the more probable that this cortex consists of fungous 
spores, as true thread-like fungi, the leptothrix buccalis, are 
often seated in great numbers upon this horny mass. 

The papillcefungiformes exhibit a club-shaped mucous pa
pilla, which, in the manner of an artichoke, is surmounted with 
small, conical, secondary papillre. Their epithelium has no 
such prolongations as that of the filiform papillre, but retains 
the characteristics of the ordinary pavement epithelium of the 
remaining mucous membrane of the mouth. 

The papillce vallatce under the microscope appear like the 
foregoing. Their numerous secondary terminations are enclosed 
in an externally smooth epithelial covering, and upon the 
summits of the surrounding walls are several rows of simple 
little conical prominences, whose surface is rendered even by an 
epithelial covering filling all its depressions. The circumvallate 
papillre are distinguished by theiI· great riclmess in nerves. 

2. Glossitis Parencbymatosa. 

Kemma, Disscrtnt. Ilnl. 1773.-Schweighiiuser, Disscrtat. Strassburg. 1789.-Bode, 
Dis.5ertat. Hclmstcdt. 1791.-Brei<lenstein, Dissertnt. Erlnngcn. 1791.-Elsner, 
Dissertat. Hcgiomont. 1789.-Bli.idau, Disscrtat. Jenn. 1795.-0tto, Disscrtat. 
Frankfurt. 1803.-Raggi, Disscrtat. Pavia. 1809.-Accm·di, Disscrt. Gcnua. 
1810. - Viollaud, D isscrt. Paris. 1815.-Marcoul, Disscrtat. Strassburg. 1815.
&inisch, Disscrt. Leipzig . 1837.-Canstatt, Schmidt's Encyclop. Bd. VI. p. 515. 
-Maisomieuve, Des tumeurs de la langue. Paris. 1848. p. 4.-Schneider, 
Casper's Woehenschr. 1849. No. 23.-.lfiJller, Klin. Bemerkungen Uber cinige 
Krkhtn. der Zungc. Deutsche Klinik. 1851. No. 26.-Emmert, WUrtb. med. 
Corrcspbl. 1851. No. 10. -Arnold, :Memorabilien. 1856, Miiri:. No. 6.-0. 
Weber, Pitha·Billroth, Chirurgic. Krankheiten des .Mundcs. p. 316.-Bambergcr, 
Krkhtn. des Digestionsapparatcs. p. 75.-FiJrster, Ilandbch. der spec. pathol. 
Anat.. 2 Auft. p. ~8.-.Mittler, FremdkOrper in der Zunge. Wien. Wochenschr. 
xx. 51. 1871. 

Two forms of inflammation of the tongue can be distin
guished: 1, a superficial inflammation, that of the mucous 
membrane ; and, 2, a cleep or parenchymatous inflammation, that 
of the muscnlar substance. 

As the mucous membrane of the tongue participates in all 
the diseases of the cavity of the mouth, there would be several 
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different varieties of glossitis mucosa to discuss. In order to 
avoid repetition, it appears more judicious to pass this form by 
at present and revert to it in connection with the subject o( 
stoma ti tis m ncosa, so that there remains for consideration only 
glossitis pro/unda or parenchymatosa. 

Definition. 

vVe understand by this affection a dense, firm exudation in 
the parenchyma of the tongue, having little disposition to sup
puration, and which is divided, according to its extent, into: 1st, 
a circumscribed or partial glossitis, glossitis cirC'ltmscriptapar
tialis; and, 2d, a diffuse or general glossitis, glossitis diffusa 
universalis. 

Etiology. 

It is self-evident that the superficial position of the tongue 
renders it liable to a variety of injuries of a mechanical and 
chemical natme ; splinters of bone, fish-bones, needles, nails, 
sharp-pointed carious teeth, etc., which bore into the tongue, do 
not produce a general extensive, but only a circumscribed cede
matous infiltration. 

The sting of a wasp, bee, or hornet-insects frequently found 
in wind-fallen fruit, and thus taken into the mouths of careless 
children-may give occasion to very extensive mdematous swell
ing, which in some instances is said to have increased to symptoms 
threatening life; but this sort of injury never results in parenchy
matous glossitis with consecutive suppuration. 

Bow little disposed the tongue is to react against foreign bodies is shown in a 
case narrated by Mittler, in which a man, in a fall, knocked out two upper molar 
teeth. The tongue bled very profusely, becruuc somewhat swollen, nnd remained 
completely immovable, so that solid food could not be swallowed at all, and fluid 
food only with difficulty; and speech was very much impeded. At the end of 
twelve clays, an ulcer two ctm. (four-fifths of an inch) in diameter was discovered in 
the neighborhood of the tip of the tongue on the right border, behind which a hard 
body, one ctm. (two-fifths of an inch) in din.meter, could be felt. In the centre of 
the left border of the tongue a similar hardness could be felt. The probe struck 
upon n smooth body, hard as bone, which was extracted without troubl~, and which 
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turned out to be the bone mouth· piece of a pipe stem, four ctm. (one and three-fifth 
inches) in length, and one ctm. (two-fifths of an inch) in diameter. It had penetrated 
through the tongue horizontally in its entire width, it being at this point only about 
5-G ctm. broad. The patient then remembered that be had had a cigar-holder in 
his mouth at the time of his fall. The parts healed promptly and without un
toward result, despite the great irritation to which they had been subjected for 
twelve days. 

"Where anthrax poison is brought in contact with the tongue, 
the most intense form of glossitis is set up, with rapidly fatal 
termination-glossantltrax, or carbuncle of the tongue. Practi
tioners in regions where anthrax frequently prevails-i. e., those 
practising in southern Russia-describe the course of anthrax of 
the tongue as exceedingly violent and malignant. 

Mercurial glossitis almost always 1·etains the character of 
glossitis mucosa, and will therefore come under consideration in 
connection with stomacace. According to Stromeyer, however, 
extensive cedematous swelling of the tongue, sometimes ter
minating fatally, has been observed as a sequence of the use of 
mercury. 

Although it cannot be denied that here and there true paren
chymatous glossitis is excited by the causes jL1st mentioned, yet 
no distinct causal agency can be detected in the ma.jol"ity of cases 
of this very unfrequent affection. It appears to be more frequent 
in swampy regions, and has been reported as of epidemic occur
rence by some authors (Arnold); in doing which, however, no 
little advantage has been taken of the well-known elasticity 
of the term "epidemic." 

In recent times no epidemics have been observed, at least in 
Europe, and the sporadic cases of glossitis have been in nowise 
etiologically explained. Authors speak also of a metastatic 
glossitis in septicromia, especially following typhus, small-pox, 
and puerperal fever. Nothing of this kind has ever been en
countered by my self. 

Pathological Anatomy. 

Although the various forms of glossitis mucosa sometimes 
extend into the sub mucous tissues and give occasion to consider-



748 VOGEL.-DISEASES OF LIPS AND CA"\'ITY OF ~!OUTII. 

able swelling of the entire organ, they will be considered to more 
advantage in connection with the diseases of the other portions of 
the cavity of the mouth; and we confine ourselves, in this place, 
to the consideration of genuine glossitis parenchymatosa. 

I have never seen a post.mortem in one of these cases. The 
manuals of pathological anatomy describe the swelling of the 
tongue, the coating with mucus, and the impression from the 
teeth upon it, as we will learn more in detail under the head of 
symptoms. Upon section the snbmncons tissue is fotrnd consider
ably infiltrated and distended by a fibrinons exudation. The 
bundles of muscle-fibres are discolored, friable, or studded with 
abscesses. 

Symptoms. 

The most important symptom is an exceedingly rapid swell
ing of the tongue, so that, within a few hours, or at most within 
one or two days, it may acquire the greatest possible dimensions. 
The patient is then no longer able to close his month, the tongue 
protrudes far out of the month, and presses sidewise between the 
back teeth, causing deep indentations with immediate disposition 
to the formation of ulcers. Although the alterations already 
mentioned are very troublesome and painful, they are by no 
means of as much consequence as swelling of the posterior portion 
of the tongue. This causes the tongue to be pressed against the 
posterior wall of the pharynx and the epiglottis to become 
pressed down, so that the act o.f respiration is first impeded, and 
then fully arrested. The patients are subject to paroxysms of 
asphyxia, as in croup; they become cyanotic, and are liable to 
speedy death by suffocation. Movements of the tongue, chewing, 
swallowing, and speaking are impossible. '.Vhen the swelling has 
progressed so far that the lips can no longer be kept closed, the 
saliva flows in great quantity from both corners of the mouth; 
but after some time an exceedingly troublesome dryness of the 
month sets in. 

The mucous membrane, as far as the tongue is still located 
within the mouth, is covered with a thick layer of tough, adhesive 
mucus; the tip of the organ protruding between the lips is dry, 
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and becomes fissured, bloody, and marked with deep, ulcerous 
indentations of the incisor teeth. The neighboring lymphatic 
and salivary glands always become swollen. The pain is de
scribed by the patients as very severe, beginning deep in the 
tongue, and spreading thence in every dil'ection towards the ears 
and towards the thrnat. The somewhat puffed-up countenance 
e1·inces an expre,sion of the greatest depression and anxiety, 
readily explicable by the pain and increasing dyspncea. The 
general symptoms are very serious from the beginning, and con
sist in high fever, dyspepsia, prostration, sometimes delirium, 
and strong pulsation of the carotid arteries. 

The course of the affection is always an acute one. Death 
may occur by suffocation in a few hotus; or the patient may 
recover .entirely in from one to two weeks, the fever ceasing, and 
the swelling of the tongue simply subsiding; or the exudation 
finally becoming purulent. The pus forces its way upwards, 
seldom downwards, breaks through the surface, and leaves a pro
tracted fistulous ulcer in its wake. Gangrenous destruction of 
large portions of the tongue has been observed as a result of 
neglected mercurial glossitis. Sometimes circumscribed indura
tions remain, and often become the starting-point of recurrences 
of the affection. 

The symptoms of partial glossitis are very different from the 
complex groups just described. Here there is, usually far back
wards, a circumscribed painful tumor, from the size of a pea to 
that of a bean, which, according to its location, whether super
ficial or deep-seated, sooner or later raises the mucous membrane, 
becomes distinctly fluctuating, and finally ruptures. The symp
toms are very slight, owing to the minuteness of the tumor, and 
the general heal th is not at all disturbed. 

In women, hysterical subjects especially, certain of the 
papillro rnllatre sometimes swell and become painful, but they 
subside spontaneously after a little while. '!.'his trifling malady 
has been described by Requin, Grisolle, and others, as glossitis 
papillaris, but it has nothing to do with parenchymatous glos
sitis, being merely a circumscribed inflammation of the mucous 
membrane. 

The differential dia[Jnosis will hardly eve1· present any dif-
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ficulty. The suc1den commencement and rapid course of the 
affection c1o not permit it to be confounded with any other 
benign or malignant morbid growth. 

Glossitis has this in common with tumors of the region beneath 
the tongue, that, in ho th cases, the tongue is impeded in its move
ments, anc1 is pressed against the palate. Simple inspection and 
palpation of the cavity of the mouth, however, is sufficient to 
establish the dillerence between the two processes. Circumscribed 
glossitis often passes very slowly into suppuration, anc1 may 
then be easily mistaken for cancerous nodules. Even old prac
titioners, such as \Vutzer, have been deceived in this way. A 
physician was very much worried about a painful tumor on the 
root of his tongue, of several weeks' standing, anc1 about the size 
of a hazelnut; \Vutzer recommended the extirpation of the sup
posed scirrhus, which, however, at the very first incision turned 
out to be an abscess. 

Glossitis partialis is distinguished from the nodules of syphil
itic gummata by its painfulness and the absence of all other 
symptoms of syphilis. 

The prognosis, despite the violence of the symptoms, is 
usually favorable. The three cases, which I have thus far had 
the opportunity of observing, terminated in complete recovery, 
after a few clays of the greatest danger. In septicremic glossitis 
the disease of the tongue is only a small portion of the severe 
general malady, which usually terminates fatally, even without 
the glossitis. 

The worst point is always the remaining indurations, and the 
disposition to relapses thus engendered. 

Treatment. 

Treatment of the causes can be instituted only in so far that 
persons who have already been attacked by glossitis should 
carefully avoid all chemical and mechanical irritation of the 
tongue, and should therefore have all sharp stumps of teeth 
promptly extracted. 

Glossitis once developed, we endeavor to control it as far as 
possible by the assiduous application of ice, small pieces being 



TUMORS OF TilE TONGUE. 751 

continually held in the mouth, and ice compresses being laid on 
the protrnded tongue and the parts adjacent. If suffocative 
symptoms are not allayed by these means, two or three deep 
longitudinal incisions should be made in the dorsum of the 
tongue, and the bleeding be encouraged by warm water. Gen
eral blood-letting, leeching, cupping, even opening the external 
jugular vein, as recommended by P. Frank, are all, of course, 
rn uch less effectual than dePp scarifications of the tongue, which, 
moreover, heal very promptly and without further injury, after 
subsidence of the enlargement of the organ. Tracheotomy 
remains as a resource in extreme cases. 

Under all circumstances it is judicious to secure the deriva
tirn action of the bowels, and the best method for this pmpose 
is to use purgative clysters. If the progress of the disease is less 
violent, and the formation of abscess is suspected, attempts 
should be made to detect the abscess at an early moment, by the 
sense of llnctnation, ancl to open it promptly. Disinfecting sub
stances are recommended for gargling, such as a one per cent. 
solution of carbolic acid, or three or fonr drops of tincture of 
iodine to one hundi·ed cubic centimetres (three and a quarter 
ounces) of water. 

3. Tumors of the Tongue. 

Brown, Lancet. March 30, 1833.-.Reiche, Rust's Magazine. 1836. Bd. 46.-Lebert, 
Trait<: d'anntom. pathol. II. p. 149.-Maiaonneuve, Des tumcut5 de la languc. 
1848.-Hcmnooer, Das Epithcliom. 1B52. p. 81.-Schuh, Pscudoplasmen. 1854. 
p. 208.-Baitien, Bullet. de la Soc. anat. de Paris. Nov. 1854.-FQrster, lllust. 
med. Zeitg. 1855. p. 63 i and Handbuch d. spec. pathol. Anat. IT. Aufl. p. 35.
lVei8atr, De lingure struC'tura pathol. Berol. 1856.-Dehler, Ocsterr. Ztschr. f . 
prakt. Hlkde. 1858. No. 14.-Paget, Med. Times and Oaz. 1858. p. 411.-0. 
Weber, Chirug. Erfahrng. 18J9. p. 351 i and in Billroth-Pitha's Chirurgie. Bd. 
UL l. lift. 2. p. 830.-Thierach, Der Epithelialkrebs. Leipzig. 1865. p. 2!>2.
Bambuger, Virchow's Tlandbucb dcr epec. pathol. Bd. VL 1.-Lawaon, Con
genital hypertrophy of the tongue. Trans. Clio. So. V. p. 158. 1872.-.Arnott, 
Makroglossia. Trans. Path. So. 1872. XXIII. p. 109.-Clarke, Hypertrophy of 
the tongue. Ibid. p. 111. 

Various benign and malignant tumors occur upon the 
tongue. To the former category belong simple warts, tele-
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angiectasire, varicosities, and small anenrisms, lipomata, fibro
mata, cysts, and syphilitic gummata; to the latter, epithelial 
cancer. 

Etiology. 

Some benign tumors are congenital. Reiche narrates a case 
in which the blue-black end of the tongue, constituting a tumor 
the size of an apple, protruded between the lips. 

Simple warts of the tongue do not coincide with the multiple 
formation of warts on the face and hands, so often observed in 
children ; and they are furthermore distinguished from these 
ephemeral papiJlary developments by their life-long duration. 

Epithelial cancer appears much more frequently in men than 
in women. In a collection of the cases reported by l\laison
neuve, Thiersch, and 0. \Veber, there were fifty cases in men, 
and only seven in women. No reason for this can be given 
with certainty ; but perhaps the use of tobacco has some
thing to do with it. Anyhow, this is more plausible than 0. 
\Veber's opinion, according to which this remarkable clillerence 
is dependent on the better care of the teeth and the greater 
cleanliness of the month in women. 'rhat sharp carious edges of 
teeth are often the first exciting cause, by producing a chronic 
ulceration of the tongue, is substantiated by every experienced 
snrgeon. 

Finally, it is to be remarked that cancer of the tongue is not 
so exclusively a disease of mature age as other cancerous affec
tions. Schuh encountered it in a man but twenty-two years 
of age. 

Pathological Anatomy. 

Benign tumors of the tongue are unfrequent and of slight 
significance. There are simple warty vegetations over which the 
epithelinm has become very horny; and capiJlary dilatations
teleangiectasice-which may enlarge as bluish-red nodules to the 
size of a dove's egg, and even protrude between the lips. 

In old people, disposed to varicosities, such developments are 
also found upon the tongue. In some instances small aneurisms 
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hare al so appeared, which have been cured by clidsion, ancl 
by ligation of the arteri es. 

In termuscula r lipomas and jibromas occur here ancl there, 
and a ttain the size of a walnut. They are disting uishable from 
carcinomas by their lack of sensitive ness ancl their slow develop
ment. 'l'hey can be readily removed by the knife without any 
clanger. Sometimes small cysts the size of peas occur in and 
brneath the mucous membrane, which, when punctured, dis
charge thi ck, g lutinous contents. They are mostly the result 
of obliteration o[ the excretory mou th of a gland; but some
times, when closely examined, prove themselves to be the cys
ticercus cell ulosro. 

Syphilitic gummata are nothing uncommon in the tongue, 
but they will be treated of to better advantage in the section on 
syphilis. 

Cancer of tlte tongue is much more frequent ancl importan t 
than the benign tumors. Epithelial cancer is the only rnriety 
which occurs here as a primary affection. The opinions of older 
sw·geons, who spoke a g reat cleat about scirrhus and fung us of 
the tongue, were not based upon histological investigations, 
which, since they have been generally practised, have detected 
only epithelial cancer in the tongue. 

It usually commences a t the anterior portion of the tongue, 
on the tip, or on the border to one side ; sometimes, also, on the 
inferior surface, where extensive des truction may ensue before 
any degenerat ion has begun upon the dorsum. The usual char
acteristics of epithelial cancer are sometimes no more d istinct than 
this, when masses o[ papillary vegeta tions spring fo rth from the 
interior of the organ. Otherwise, we see either a fiat ulcer wi th 
undermined, necrotic edges, or the growth appears fi rst as a 
nodul e, formed out of globular cancer spaces, which quickly 
break down and disclose deep ul cers, in the vicini ty of which the 
cancer extends rapidly in its further growth. Histological ex
amination reveals the well -known appearances which Thiersch 
bas best depicted. 0. 'Veber, also, has given an excellent illus
tration of a vertical sect ion of a cancer of the tongue.' 

1 P illta o.nd B illrotlt1 Chirurgie. Bd. III. 1. Abth. 2 Ilft . p. 331. 
VOL. VI.-48 
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Symptoms. 

A portion oi the symptoms have already been treated of in 
the anatomical description, and benign tumors oi the tongue do 
not, consequently, require any further description of their symp
toms. 

Cancer of the tongue is one of the most terrible of diseases. 
The lancinn,ti ng, boring, burning pains soon reach the highest 
gracle or sull'ering, robbing the patient of rest at night, and not 
unfrequently leading him to suicide. At the commencement, as 
long as the cancer has not yet ulceratPd. ancl is only evident 
as a hard nodule in the border or in the body of the tongue, the 
condition is tolerably bearable. But when destruction and ulcer· 
ation have once begun, the severest pains always set in. The can
cerous ulcer distinguishes itseli from every other ulcer by its 
continuous encroachments, by its hard, lardaceous bottom, and 
by the viscid, milky juice which can be expressed by pressure 
upon its edges. 

Partly on account of the pain, and partly on account of the 
deepening progress of the neoplasm, the movements of the 
tongue become more and more impeded; speech becomes indis
tinct, while mastication and deglutition can only be imperfectly 
ell'ected. Those portions of the tongue remaining intact some
times become mclematously swollen, so that the tongue protrudes 
far beyond the lips; or it undergoes such extensive destruction 
that it remains nothing but a misshapen mass on the floor of 
the mouth. 

The salivary secretion is usually increased, the saliva being 
copiously loaded with cell-elements, and thus rendered turbid. 
If disinfectant mouth-washes are not continually used, the 
entire cavity of the mouth and the breath acquire a cadaveric 
odol'. Sometimes large vessels, in the reach of the destructive 
process, are laicl open before they have become obli tPrated. so 
that alarming hemorrhage may ensue, rnsulting in extreme 
am:cmin.. 

The further course of epithelial cancer is, next, an extension 
to the neighboring lymphatic glands and to the lower jaw; but 
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every swelling of the glands of the neck and every pain in the 
bone must not be taken at once for cancerous disease. Thev 
are frequently produced by simple glandular irritation, as i~ 
stomacace or in diphtheria; and radiating pains occur in the 
diseasps of various organs, without being any ev idence of the 
extension of the pathological process into neighboring parts. 
When the lymphatic glands ancl the lower jaw really undergo 
rancerous degeneration, abscesses and fi stulas are soon mani
fested extcmally. 

The ev il effects upon the general health make themselves 
manife t only too soon, ancl arise from a double source : the 
cancerous cachexia, in general, ancl the impeded chewing and 
swall owing, as well as the abolition of the appetite on account 
or the pain. 

The course of the di sease is usually a tolerably rapid one, 
unless, at least, a temporary respite is obtained by t imely ex
tirpation. In a year, or at longest in from two to three years, the 
patients are released from their torments by death. Sometimes 
the encl is liastenecl by pyremia, pneumonia, or hemorrhage ; 
while seconda ry cancerous infection of di stant organs seldom 
occurs in epithelial cancer. In aclclition, extreme emaciation, 
an:cmia, ancl ccclematous swelling of the ankles complete the 
usual picttu·e oC the cancerous cachex ia. 

The differential diagnosis presents no special difficulty in 
most cases. Glossitis is an acute, febril e process, which deter
mines itse!C in a Cew clays, while cancer of the to ngue begins in 
a gradual manner. Tuberculous ulcers or the tongue, which are 
or rare occurrence, a re smaller, more superfi cial, and are present 
only in cases of far advanced tuberculosis of the lungs a ncl the 
intestines. 

The distinction between syphilis and cancer of the tongue 
presents greater difficulties. Gummata in the tongue deport 
themselves in form ancl size almost exactly like recent cancer, 
but are distingnishecl from it by the absence or pain. Ulcer
ated cancer o( the tongue may present a great likeness to syphi
litic nl cPrs. Here the difference is determined by the hi story of 
the case, tho searching for other syphili tic symptoms in the 
favorite locaJities of syphilis, ancl the properties or the ulcer 
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itself. Some milky jt1ice can generally be pressed out of the 
borders of a cancer of the tongue, and the floor of the ulcer is 
much harder than in syphilis. By the removal of a small por
tion of the ulcer, and its microscopic examination, we can also 
readily detect the characteristic signs of epithelial cancer. 

Treatrnent. 

Medication naturally exerts no influence upon tumors of the 
tongue. Teleangiectasiro sometimes become shrivelled through 
catanhal irritation of the mucons membrane. Brown refers in 
this connection to a remarkable case. The extirpation of a large 
vascular tumor of the tongue iu a young woman, eighteen years 
or age, had been determined upon, when she was given, in 
aclrance, a laxative of calomel. During the severe mercurial 
stomatitis that ensued, the tumor subsided spontaneonsly. 

Benign tumors, warts, lipomas, cysts, etc., can be readily 
and permanently extirpated. The only remedy for cancer is 
prompt remova.l with knife, ecmseur, or the actua.l cantery. 
There are well-authenticated cases in which recurrnnce has been 
prevented for a number of years by timely operation ; in one, 
described by 0. " 'eber, the immunity continued for twelve 
years. Generally, however, epithelial cancer is reproduced very 
rapidly; ancl with the greater certainty when large portions of 
the still l1ea.lthy tongue are not i·emoved with the diseased 
portions. It is important, therefore, to insist energe tically upon 
immediate operation, and not to lose valuable time with the very 
unreliable use of caustics. 

If the destrnction has progressed to such an extent as to 
leave no hope of removing the entire cancer, there remains only 
the ordinary symptomatic treatment of cancer patients with 
narcotics-above all, the internal ancl subcutanPous use of mor
phia. Ilemorrhage must be combated by ice or cauterization. 
Disinfection of the cadaveric odor of the mouth may be at
tempted by means of chlorine water, permanganate of potassa, 
or a one per cent. solution of carbolic acid ; but this treatment 
is usually interferecl with by the increased painfulness of the 
ulcerated tongue which these remedies produce. 



PATHOLOGICAL COATIXGS OF TTIE TONGUE. 757 

4. The Pathological Coatings of the Tongue. 

IJeu.fer, Ilenlc und P fcufcr's Ztscltr. f. rat. Med. VII. 2.-Davasse, Canstatt's 
Jaluesber. 1849. p. 239.- Jlfiquel, Prag. Vicrteljahrschr. 1850. IV. -llO.fle, 
Chemic u. ~Iikroskopie am Krankcnbett . Erlangen. 1850.-KUlli.l:er, Wlirz
burgcr Vcrhdlg. 1851. 11.-0. lVt>dl, Grundz.Ugc cler pathol. Tlistologic. Wien. 
1653.-.Btonbe1·yer, Krkhtn. des chylopoCtisch. Systems. IL Aufl.-1Vei1ser, De 
lingure structur. pathol. Berlin. 1858.-FOrster, llandbch. der spec. pathol. 
Aunt. II. Aufl. p. 38. 

Inspection of the tongue has been practised by physicians and 
others from the oldest periods ; but this method of examination 
has not afforded any developments commensurate with its vener
able antiquity. 'L'he significance attached to the coatings of the 
tongue has also undergone the extremest changes. I \' hi le, in 
former centuries, it was generally regarded as the trne mirror of 
the stomach, the recent benL of pathological anatomy has been 
to view it as a purely local incident, and to deny it all connection 
with disorders of digestion. 

li we inquire what deviations from the normal appearances 
of the tongue can be recognized, we have to consider : 

1. The manner in which the tongue is protrnded; 
2. The form of the tongue, its surface and outlines; 
3. The co lor, thickness, and extent of the coat; and, 
4. 'L'he degree of moisture of the tongue. 

1. Although the manner of protrusion cloes not strictly belong 
here, but rather in the domain of nervous affections, still, for the 
sake of completeness, it will be judicious to give it a few words. 

Even little children, from nine to twelve months o( age, fre
quently unclerstancl bow to protrude the tongue far forwards, 
bei ng taught by example. This facility is often entirely lost later, 
from total want of practice ; and even very sensible people, when 
requested to show the tongue, simply open their mouths without 
putting the tongue out. Only after repeated persuasion does 
the tip of the tongue appear between the lips, and but few such 
people comprehend how to lay a large portion of the tongue 
upon the under lip. In some cases, the cause of this is really 
want of use of the genioglossus muscles; in many others, for 
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instance, in young women of the upper ranks, it is a false bash
fulness or affectation. In disturbances of consciousness, all such 
voluntary movements, as a matter of course, cease. 

In other cases the tongue cannot be quietly protruded and 
held still , but it contitrnally trembles. This occurs even in healthy 
people under great agitation or anxiety, as welJ as in fevers 
wiLh a high temperatw·e and consequent debility, especially in 
typhus, puerperalfever, and septicromia generally. 

In chorea, the patients cannot long retain the tongue pro
truded, though for the most part they are able to show it 
prnrnptly enough, but it will be spasmodically retracted all 
at once without the volition of the patient. Finally, the 
oblique protrnsion of the tongue with the tip drawn to one side 
depends either upon a unilateral defect or the lower row or 
teeth or upon central hemipleg ia. 

2. The tongues of most persons have a tolembly smooth sur
face, but in some it is indented with deep funows, which 
usually follow a longitudinal direction, rarely an oblique or 
horizontal one. On protrusion of the tongue, this wt-ink.led 
mu('o us membrane unfolds and flattens, and discloses on the 
lloor of the folds remarkably long and thick tufts or villi, situ
ated somewhat further apart than on other parts of the tongue. 
This condition is not connected with any local or general di sease. 
In many cases it seems as though the tongue was simply too broad 
for the inner space of the lower jaw; as if there had been a dis
proportion between the growth or the tongue and that of the jaw. 
For the most part, however, it is one or tlie manifestations of 
general emaciation. This is verified by the fact that it is neYer 
seen in young people, and also by another observation, often 
made by myself, that the wrinkled tongue disappears entirdy 
with increasing obesity. 

These lingual furrows, in cases of ca tarrhal or ulcerous pro· 
cesses-as, for f'xample, in typhus or in syphilis-are the favorite 
seats of ulcers and excoriations. The border of the tongue is, in 
physiological conditions, uniformly rounded, but when the mu
cous mernbra.ne is swollen the tongue receives the impression of 
the teeth against which it is pressed. The tongue is th en seen 
bordered by a sharp-cornered edge, corresponding to the line 
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of contact of the upper ancl lower teeth ; in addition to which 
its 01·al contour is lost, as the mark of each individual tooth 
appears imprinted upon it. 

3. The normal tong ue is rose·colorecl on the tip ancl the adja
cent edges, clotted with red points, the fungiform papill ro ; fur
ther backwards the white tufts become so thick and large that 
the entire surface appears considerably lighter colored, wltitish
pink, and uneven. Still further back , especially in the central 
portion, the tong ue is altogether white or yellowish-whi te. It is 
therefore evident that the white color of the tongue depends 
mostly on the leng th ancl thickness of the villi ; the latter 
quali ties, howC\·er, clepencl partly upon mechanical and chemical 
influences on the tips of the villi, ancl partly upon an increased 
epi thelial development from in ternal causes. 

The tender, normal, light, rose-colored coating of the tongue 
frequently beco111es altered by increasing considerably in thick
ness; and then the tong ue appears entirely white or yellowish
white. l\Iicroscopically examined, however, its appearnnce is 
normal , save that the pavement epithelium is remarkably 
strongly gmnulated, and the entire fi eld swarms wi th spores 
and bacteria. In patients wi th icterus the coating of the tong ue 
is not proportionately as yellow as the skin ; on the other hand, 
many patients with disorders of digestion have a di stinctly 
yellow coating, in which, however, no biliary coloring matter can 
be detected. 

The brownish-red, brown, ancl black coatings of the tongue 
occur only in severe diseases in which the mouth has a dis
position to become dry. It depends partly npon the articles 
or food and drink, and partly upon slight admixture of dried 
blood, which, on sudden stretching of the dried tong ue, oozes 
from small rnptures in the mucous membrane. 

The coloring matters of food and of prepara tions o( iron leave 
traces only fo r a sho1-t time upon a normal tong ue; wh ile in 
severe cliseases- especially typhus- coffee, chocolate, reel wi m', 
whortleberries, etc. , will leave the tongue colored black for sev
eral days. 

The thick nPss of the coating of the tongue may increase to 
that o.f a millimetre ; and in such cases it is sometimes possible 



760 YOGEL.-DISE.ASES OF LIPS AND CAVITY OF )!Ol'T!T. 

to detach large piPces of it with the finger-nail or a tongue
scraper. 

The tongues of all nurslings, even the healthiest, show a 
remarkably thick, white coating. The slight movement of the 
lips, the absence of speech, the long and frequent sleep, the ad
mixture of milk-corpuscles with the epithelium, may be the 
grounds for these appearances which so freq nently cause anxiety 
to young mothers. 

The coating of the tongue, in many cases, is not uniformly 
thick in all places. Sometimes a tolerably broad, longitudinal 
stripe is seen in the centre, without any coating at all; while 
the borders show a thick coating. In other, less frequent 
cases, the reverse occurs. At the commencement of typhoid 
fever, a i·ed triangular spot, disposed to dryness, is often 
remarked at the tip of the tongue, while all the remaining por
tion of the organ is coated white. 

Finally, in many persons, the coating of the tongue, for life
time or during many years at least, forms isolated circumscribed 
whiti sh patches, circular and with other more or less tortuous 
outlines,-the so-called pityriasis lingure, which is produced 
merely by a stouter layer of epithelium. Although in some cases 
the sharp, carious corner of a tooth may be recognized as a 
source o[ local irritation, yet, in the majority of cases, neither a 
topical nor a systemic origin for this affection can be detected. 
Sometimes, especially in chronic affections of the stomach, the 
tongue is seen to be quite smooth, moist, and red, so that it 
k-ikes on the appearances of the remaining mucous membrane of 
the mouth. Only a little opalescent mucns can then be scraped 
from it, in which, under the microscope, no little brown tops of 
the papillro filiformes can be recognized, but only squamous 
epithelium. 

In scarla ina the tongue is affected in a quite peculiar man
ner. The papill re clavatre are swollen, dark-reel, and project, as 
little reel buttons, above the white coating ; or the entire coating 
is thrown off, and the mucous membrane in its entirety is clark
rccl and uneven, so that it has been designated, not inaptly, as 
the strawhcrry-tongne. 

4. The normal degree of moisture may vary in two clirec-
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tions. The secretion is sometimes so increased and diluted, that 
a drop of thin mucus accumulates on the tips of the tongue 
only a few seconds after its protrusion ; while in other cases the 
tongue appears completely dry and hard. It is sufficient, in 
practice, to judge of the degree of moisture by feeling the 
tongue with the finger ; but its amoun t can be more exactly 
estimated by absorbing the moisture upon a strip of filtering 
paper laid upon the tongue. 

Dryness or the cavity of the mouth is always pa thological. 
Only in exceptional cases will the tongue become entirely chy in 
those who sleep with the mouth open; for, usua lly, the sleeper 
closes his mouth as soon as the cavity begins to be dry . 'Vhen 
the nostrils are obstmcted, sleep is always very unquiet, and 
patients are frequently compelled to moisten the mouth with 
water. 

In general increase of bodily temperaturP, in the heat of 
fever, the secretion of the mouth is always lessened-a circum
stance which in part explains the constant desire or fever 
patient for co ld drinks. In many healthy persons the use of 
spirits. of highly salted and spiced food, and excessive tobacco
smoking, also cause a d isagreeable dryness of the tong ue. 

From what has been stated, the inference is evident that care
ful inspection of the tong ue furn ishes many diagnos tic points, 
and shoulcl never be neglected. Although it cannot be denied 
tha t sometimes purely local diseases of the mouth are the 
causes of the coa,ted or dried tongue, yet daily experience 
teaches tha t acute di stmbances of diges tion chiefly produce a 
white coating, which SL1bsides again in like measure with the 
improvement of the stomach symptoms. It is easy to under
stand tha t thick coating of the tongue must diminish the sense 
of taste, and that dryness of the tongue should im pede its move
ments. 

The treatment of coating of thP tongue, which is pa rtly 
mechanical an rl partly disinfectant, will be considered to more 
advantage in connec tion with the diseases of the mucous mem
brane of the mouth in gep.eral. 
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C.-Mucous Membrane of the Mouth. 

FJeufer, Ilenlc u. Pfcufer's Ztscbr. f. rat. i\Icdic. VU. 2.-Hannon, Jouru. f. Kin
derkrkhtn. 1850, Mii.rz-April.-Rocll, Lehrbucb der Pathol. u. Thcrapic dcr 
Tiausthicrc. 2. Aufl. p. 307.-A.ndrieu, E., TrnitC complet de la symptomato
logiectc. de la bouchc. Paris. 1S6i.-Ja1·din, Sur lcs diJTCrcntcs stom:1titcs, lcur 

caractCrcs differ. etc. Annal de la Soc. cle .MCdcc. de Goncl. pp. 181-334.
Leumrul, Naz, Stomatitc et glossite idiopath. Union ~!Cd. 1870. No. G5.-Vogel, 
A., Lchrlmch der Kindcrkrankhtn. 6 Aull. p. 80.-Consult also the different 
recent text-books on diseases of children, aud tll.usc on special patllology and 

therapeutics. 

In the pathological processes in the mucous membrane of the 
mouth we distinguish : 

1st, catarrlwl 'i11flarnmation (a, erythernatous, and b, phleg
monous); and, 2d, membranous inflammation (a, croup, b, 
cliphtheria); 8d, the various ulcerous C({fections, aphthm, stoma
cace, the mercurial, scorbutic, syphilitic, variolous, leprous, 
lupous, and tuberculous ulcers; 4th, the fungus formation, 
tltrush; and, 5th, gangrene of the cheek, noma. 

Croup and diphtheria affect the pharynx by preference, and 
thence, only exceptionally, exteucl to the anterior cavity of the 
mouth. The complete description of these forms of disease 
will therefore follow more appropriately among the diseases of 
the pharynx. 

1. Stomatitis Catarrhalia 

By stomatiUs catarrlwlis we understand a swelling and red
ness of the mucous men1brane of the mouth, by which contact 
is rendered painful ancl the secretion is increased. According 
to its course, we distinguish it as acute or as chronic; according 
to its method of origin, as a primary or as a seconclary affection. 

Authors describe two forms of stornatitis, acco1·ding to its in
tensity, the erythematons ancl the phlegmonous. The most 
important symptom of the first is redness; in the second a con
siderable amount of swelling is addecl thereto. The latter form 
appears particularly on the tonsils and the palatine arches as 
the well-known angina tonsillaris, and will be treated of iu 



TOll.\TlTJ S CATARRUALIS.-ETIOLOGY. 763 

another place. This d istinction is of no moment as regards the 
anterior portions of the rn ottth, with which we are here exclu
si\·ely concerned. Here the presence or absence of ulceration 
form s the most important indication in differential diagnosis. 
\\"here there is no ulceration, we have to do wi th catanhal 
stoma titis ; in other cases, with ulcerous stomatitis. 

Etiology. 

As causes of primary stoma titis catarrhalis are to be men
tioned, in the Jirst place, mechanical and chemical irritants. The 
eruption of the teeth in nurslings; salivary calculi ; carious tee th 
with sharp points and corners; too bot and too cold iugesta; 
excess of spices of all kinds; tobacco smoking and chewing; 
excessive use of organic and mineral acids ; the inordina te eat
ing of sour, hard fruit ; a g rea t number or medicines-iodine, 
bromine, antimony , arsenic, mercury, potassium, sodium, croton 
oil , daphne mcwrenm, and cantharides ; and the inhala tion of 
infected air loaded with injnrions ma terials, as chlol"ine, phos
phorns, and sulphurous acid. Long.continued hyperro mia of 
the mucous membrane must be added to the mechanical irri ta· 
lions- such, for example, as is produced by protracted sucking, 
speaki :1g, crying, blowpipe blowing, and the like. 

Apart from these direc t injurious causes, catarrhal stomatitis 
is undoubtedly produced also by cold feet, wet clothing, and 
clraup;hts of air, especially when the cavi ty of the mou th is 
alrPady rendered a locus minoris r es istentice by partial disease 
of the g ums or by caries of the teeth. 

'Vhile the above-mentioned causes principally produce 
primary stoma titi s, secondary stomatitis has much more numer
ous causes of origin. All the ulcem tive processes of the mouth , 
nasal passages and pharynx, whether benign or malignant, 
whdher specific or non-specific, produce at least a catarrhal 
swelling and congestion in the other porti ons of the mucous 
membrane which remain free from ulceration. 

All acute infectious di seases are followed by hypermmia of 
tlie cavity o[ the mouth; small-pox, :frequently enough, by ex
tensive ulcera tion. The peculiar swelling of the papillra clava tro 
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in scarlatina, the so-called strawberry-tong ue, has alreacly been 
mentioned in connection with the coatings of the tongue. 
Measles affoct more the posterior portions oI the cavity of the 
mouth, the pharynx and larynx. In erysipelas faciei the entire 
mouth is strikingly congested. 

Chronic catarrh of the mouth and pharynx is most constant 
and obstinate in tipplers. As this generally appears for the first 
time after the gastric symptoms of the al coholic dyscrasia are 
already plainly manifest, it is to be classed among the secondary 
forms of the affection. 

Symptoms and Pathological Anatomy. 

R edness and swelling are by no means, even in general 
stomatitis, uni formly developed in all parts, but vary in accord
ance with the quality of the submucous ti ssue. The more lax 
the tissue is, the more quickly it swells and becomes congested. 
The closely-attached mucous membrane of the hard palate is 
always proportionately the least affected, while that of the 
cheeks and of the soft palate shows more di stinct el"idences of 
inflammation. 

The uvula becomes elongated to such an extent that it con
tinually touches and tickles the root oI the tong ue, causing 
choking and hawking. Its free extremity is usually swollen, 
club-shaped, and distinctly divicled by a longitudinal furrow. 
Its mucous membrane is at the same time i·emarkabl y glossy and 
translucent. The impression of the teeth appears in the swollen 
mucous membrane of the tong ue, and also in that of the cheek, 
upon which can be seen whi tish, elevated, longitudinal stripes, 
with some Yertical stripes, corresponding with the outlines of 
the teeth. The whitish color of these ledge-like wheals is due 
to an excessive growth of the epithelium, which here, at the 
points of contact of the teeth with each other, is not subjected 
to such strong pressure as at other portions. 

The redness, when not due to an entirely circumscribed local 
cause, is always diffuse ancl capillary; in chronic catarrh the 
larger vessels are also dilated, and present arborescent injections. 
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The mucous glands swell into knots the size or a millet-seed, 
which is especially manifest upon the sort palate. 

A dense exudation is never met with in catarrhal stomatitis. 
At the commencement of the process the mucous membrane is 
even disposed to dryness, so that this is one of the first symp
toms perceived hy the patient; and it may be explained as 
producecl by a temporary compression of the excretory ducts of 
the glands. At a later date there is increased secretion of 
mucus ancl saliva, inasmuch as the intlammatory irritation has 
extended into the parenchyma of the glands. At the same 
time the chemical and morphological composition of the mucus 
undergoes an alteration, and it now appears as a thick, tena
cious deposit, rich in cells and nuclei, and adherent to the 
tongue, the soft palate, and the gums. The exertions of the 
patient to get rid of this mass by hawking and spitting remain 
ineffectual for a long time. This slimy deposit must not be 
confounded with the fine, whitish deposit, which in every febrile 
patient can be wiped o!l' from the gums, in the mornings espe
cially, and which consists merely of epithelium which has under
gone fatty degeneration. detritns, and masses of micrococci and 
bacteria. This is no doubt due to the increased temperature, by 
which the reproduction of epithelium and the conditions of 
evaporation become modified. The lack of appetite, especially 
the avoidance of solid, dry articles of food, by chewing which, 
in the healthy state, the glllns would be rubbed, contributes at 
any rate to the production of this delicate fever deposit. 

As the mucous membrane of the tongue is diseased to a like 
degree, or even more intensely, it follows, as a matter or course, 
that there is an alteration in the sense of taste. The so-called 
pasty or sticky taste is eddently not a sensation of taste, but one 
of touch. 011 the other hand, the assertion of the patient, that 
everything is flat and tasteless, dep1'nds plainly upon the thick 
coating of the tongue, and this explains the desire for strongly
spiced and piquant food. Besides this blunting of the sensation, 
other di ·turbances of taste appear. Tea, coffee, and wine appear 
to acquire a repug nant aroma; patients maintain that fresh meat 
is spoiled and putrid, and they drive the cook to despair with 
their unjust accusations. 
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The frequent occurrence of a peculiar bi tter taste has girnn 
repeated occasion for examining the secretions of the month for 
biliary matters, bu t always without any positi,•e result. Tbe 
fetid flavor complained of may sometimes be genuine, and not 
dependent upon an hallucination of taste, inasmuch as the 
thi ck coat upon the mncous membrane may be rapidly decom
posed, and thus, as is frequently the case, especially in the 
mornings, give occasion to an offensive breath. 

The complaint of patients is first of dry ness of the mouth, 
then of an increased viscid secretion, then of pain in chewing, 
and of difficulty in swallowing (tenesmus Iaucium). 'Varm 
drinks and gargles increase the pain, colcl ones affo1·d relief. 

Tbe general symptoms are very trifiing in primary id iopathic 
catarrha l stomatitis of the adttlt; in nmslings, on the contrary, 
there are reflex symptoms of Yarious kinds, which will be trea ted 
of in a specia l section, on diflicnl t dentition. If the affection is 
secondary, or part of the symptoms of a gastric or general febrile 
disease, all the general symptoms that come under observation 
belong to the primary d isorder. The same holds true when catanh 
of the cav ity or the mot1 th ex tends in to the larynx and bronchi, 
or in to the nasal passages and Eustachian tubes. The symptoms 
thus produced, hoarseness, cough, hardness of hearing, snuffling, 
and pain in the forehead belong simply to the complications men
tioned . Swelling of the neighboring lymphatic glands of the 
neck does not occur in simple catarrhal stoma titis, an cl is al ways 
an evidence of ulceration of the mucous membrane of the mouth, 
though it may be but very slight. 

Course and Progress. 

The course of the affec tion varies in accordance with its causes. 
If these can be removed, the p rimary stomatitis is cur~d . Sec
ondary stomatitis, in the wake of ulceration of any sort, comports 
itself according to the nature of the causal a ffection. Stomati tis 
following sim ple syphilitic vegetations of the mucous membrane, 
naturally justifi es a more favorable prognosis than tha t pmduced 
by deeply penetra ting destruction of ti ssue. Stomatiti s in the 
wake of an erysipelas faciei is natural ly of shorter dura tion than 
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that attending a severe abdominal typhus. Finally, the chronic 
oral and pharyngeal catarrh of drunkards is incurable, inasmuch 
as the etiological element, alcohol, can hardly ever be laid aside. 

Treatment. 

The indicatio causalis can here be utilized in many cases. 
The removal of injmious teeth, the opening of a gum-boil, the 
avoidance of tobacco, the suspension of initating medicines, are 
therapetttic measures o[ten easily enforced. Some patients long 
ardently for an emetic; and in such cases, where there are no 
distinct signs of an ul cerative process present upon the mucous 
membrane of the cheek, it may frequently be useful, or at least 
uninjmious. The certainty that the stomach is free from all 
indigestible materials is always of importance in the treatment of 
an affection o[ the mouth. 

Deuteropathic stomatitis, as it is presented in the wake of all 
acute, febrile diseases, usually remains untreated, inasm uch as 
the original disease already calls for such val'iPd therape11tic 
measures, and therefore local treatment is usually confined to 
frequent moi st<'ning of the parched mouth. 

" ' ith r cfernnce to the indicatio morbi, ever.r possible local 
remedy has bePn tried here, where the seat o[ disease is so 
accessible to all the senses. The simplest and most convenient 
application is the rinsing out of the month with pme 0 1· medicated 
water. The term gargle, gargarisma, is in so far not nltogrther 
appropriate here, inasm uch as real gargling, perfurnwcl with a 
loud g urg ling sound clue to the trembling motion of the soft 
palate, is usually far tuo painful when these parts are swollen to 
permit the practice of such a procedure with benefit. The simple 
retention in the month of a large quantity of flnicl, combined 
"ith a slight play of the buccinator muscles, full y suffices to wash 
all parts of the anterior cm·ity of the mouth; and this removal 
of the desquamated epithelium and the tenacious rnucu<, as well 
as the prolonged moistening of the mouth, is of decided benefit 
in all cases. 

Although gargles have been employed from the oldest times, 
and more or less potent remedies have from the first been held in 
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solution in them, the question was still an open one, in how far 
these substances were absorbed by the mucous membrane of tbe 
mouth alone, all movement of deglutition being carefolly avoided 
- in how far, therefore, a gargle might exert not only a local, 
but also a systemic influence. 

This gap was fill ed, at my request, by one of my pupil s, Dr. 
J. Karmel,' who instituted upon himself ::t series or experiments 
be::tring npon this point. Aft~r Karmel lmd carefully rinsed his 
mouth with distilled water, he took into hi s mouth a portion o[ 
the fluid to be examined, and retained it there a certain length 
of time, usually for two, sometimes for three or four minutes. 
He then emptied the contents of his mouth into ::t suitable vessel, 
rinsed hi s mouth out carefully with di stilled water, :111d spat 
this also into the same vessel, so that nothing should remain 
adhering beneath the tongue or between the teeth. 

He then proceeded in the same manner with a second portion, 
and so on, until the entire quantity, 200 CC., of the fluid under 
examination had been exhausted. l\Iovements of deglutition 
were carefully avoided, as a matter of course. Exact, quanti· 
tative chemical analysis before the procedure, ancl after it, regu· 
larly sholl'ed that a not inconsiderable quantity of the material, 
dissolved in the gargle, disappeared; it had evidently, therefore, 
been absorbed by the mucous membrane. 

The experiment extended to the following-named substances: 
1, alcohol (in the form of arrnc) ; 2, carbonate of soda ; 3, tar
tal'ic acid; 4, nitrate of potassa ; 5, chlorate of potas8a ; 6, sul
phate of magnesia; ancl 7, grape-sugar. It was shown that the 
facility for absorption of these materials was in accordance with 
the above ::tt-rangement. Of a solution containing five per cent. 
of alcohol, for example, twenty per cent. o[ the entire quantity 
remained uncollected; eight per cent. of a two per cent. solution 
of chlorate of potassa, and six and a ha][ per cent. of a two per 
cent. solution of grape-sugar rem::tinecl behind. 

The result of this investigation may be snmmecl up in the fol
lowing propositions: 

1st. The mucous membrane of the mouth absorbs to a con· 
siderable clegree. 

1 Ueber die Resorptiou iu der )lundhOble. Dissertat. Dorpat. 1873. 
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2d. The absorption varies according to the nature of the 
material. 

3d. The more concentrated the solution, the greater the 
absorption. 

4th. The absorption does not increase in proportion to the 
time [of contact!]. 

In ordering mouth-washes these facts should always be kept 
in view, and it should not be forgotten, especially in adminis
tering poisonous substances, that most patients, either without 
remarking it, or through awkwardness, swallow a considerable 
portion of a gargle. 

In most cases of acute catarrhal stomatitis the simple and (re· 
qnently repeated rinsing the mouth with cold water might suffice; 
and would, at any rate, be more serviceable than the slimy decoc
tions of althrea and mallow, so much beloved by the older practi
tioners. Chlorate of potassa, especially, exerts a benefi cial intit1· 
ence on this process ; and has, in the forty years since it was 
brought into use by Hunt' and \Yest, very nearly rendered 
obsolete the use of all other gargles. \Yith a ten-grain solution 
or this salt more can be accompli"shed than with the one- tenth 
grain solution of corrosive st1blimate recommended by Pfeufer, 
or the two-grain solution of nitrate of silver recommended by 
Ilenoch-more than can be accomplished with sulphate or zinc 
or sugar of lead. Even the permanganate of potassa and the 
one per cent. solution of carbolic acid have been superseded 
thereby. 

In the chronic oral catarrh of topers, NiPmeyer recommends 
that a piece of rhttba rb should be chewed in the evening before 
retiring to bed ; and thi s remedy often does render good sen ·ice. 
Its action appears to be especially a mechanical one ; at least 
the administration of tincture of rhubarb or rhubarb pills does 
not effect the same result. 

That the nouri shment should always be fluid or semi-fluid, is 
self-evident, inasmuch as the chewing of dry, hard food pro
duces unbearabl e pain. All patients prefer cold drinks to warm 
ones; and there is no reason to refuse gratification of this 

1 Blirensprung, ChnritC. Anna.1-Bd. X. p. 116. 
VOL. Vl-49 
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instinctive desire. Finally we have to provide for free al vine 
evacuation, which may here be secured best by mild drastics, 
but never by calomel. 

Appendix. 

Difficult Dentition. 

The eruption of the teeth, especially the rapid succession of 
the milk-teeth, is always attended by a considerable degree of 
catarrhal stomatitis, and this may be regarded as a physio
logical occurrence. The manifold irradia ted and reflex mani fes 
tations, however, which almost invariably accompany this pmcess, 
are so important, and so often the subject of parental anxiety, 
that it appears appmpriate to g ive special consideration to the 
subject of emption of the milk-teeth, and the difficulties there
with connected. 

In the first place, we will take a closer view of the succession 
of the empting teeth. The ossification of the dental sacs of the 
twenty milk-teeth takes place in the fifth month or pregnancy, 
and the sacs for the permanent teeth are developed on the pos
terior wall of the sacs of the milk-teeth . After birth the milk· 
teeth grad ually advance against the alveolar border of the jaw, 
now closed by cartilage, as the rnots of the teeth become more 
developed. At the same time the cartilage of the gnms is 
absOJ·bed and the upper wall of the tooth·sac abo, until finally 
the milk-tooth appears as a white ridge between the congested 
g ums. Sometimes the cartilage atrophies some clays earlier, 
before the young tooth has reached the level of the gums. It is 
not then seen, but it can be felt, and can be particularly demon
strated by the clapping sound produced by striking upon it with 
the handle or a metallic spoon. 

The time, and the succession in which the milk-teeth break 
tbmugh, is by no means entirely constant; but in the great major
ity of healthy children the eruption takes place i11 a certain 
series of groups and at a stated time. 

1st group .- Between the fourth and seventh months, and 
pretty nearly simultaneously, the two lower central incisors 
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appear; after which there is a pause of from three to nine 
weeks. 

2d group.-Between the eighth and tenth months, the four 
upper incisors appear in quick succession within a few weeks of 
each other-at first the two central teeth, and then those at the 
side. The second pause occupies from six to twelve week s. 

3d group.- Between the twelfth and fifteenth months, six 
teeth appear at one time, namely, the four first molars, and the 
two lower lateral incisors- the molars of the upper jaw first, as 
a rule, then the lower incisors, and lastly the molars of the 
lower jaw. Then there is a pause until the eighteenth month . 

4th group.-Between the eighteenth and twenty-fourth months 
the canine teeth break through, the upper ones being also 
called eye- teeth. Then there is a pause of from two to three 
months. 

5th group.- Between the twentieth and thirtieth months, the 
four second molars finall y appear. 

\Ye can represent these five groups in a di agram, in which 
the upper arch represents the 

upper jaw, and the lower arch c:>Z,' ~~~" ' ' 
the lower jaw. The numbers 
designate the groups to which 
the individual teeth belong. The 
incisor teeth a.re represented as s 3 4 3 1 1 3 

.i. 11 s 
four .cornered , the canines as 
pointed, ancl the molars as SLLrmountecl with a crown. 

The first dentition is now closed wi th the ernption of t11cse 
twenty deciduous teeth ; and the second dentition, the eruption 
o[ the first permanent molars, begins in the fi [th or sixth year. 
\Ye can never, therefore, attribute to diffi cult dentitio11 any 
pathological process which occurs in a child under fi ve yea rs of 
age, with twenty milk-teeth,-a blunder which occurs only too 
often in medical practice. 

Deviations from these mles occur tolerably often ; but thi s 
much can be asserted with certain ty , that children, in whom the 
above groupings occur, as to time and succession, have the least 
trouble, and encounter no serious di sturbances in teething. 

Hal'ing stucliccl the physiological eruption of the teeth, we 
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tum to the symptoms which are likely to attencl upon it, to 
excite more or less concern, and which are designated, in gen
eml, as troublesome teething, dentitio di.ffecilis . 

\\' ith regard to the local symptoms, they may be aggravated 
in two dilferent directions. First, the physiological catarrhal 
stomatilis may pass into ulcerative stomatitis; and, seconclly, 
the secretion of mucus and saliva may increase so much that 
these fluid s may flow for weeks from both corners of the mouth 
in an almost continuous stream, and soak the child's clothing. 

Ulceration occurs with greatest frequency on the tip of the 
tongue, which is exposed in the most direc t and continuous 
manner to friction frnm the new teeth. Usually a single flat, 
round ul cer is found, with a yellow lardaceous bottom, and with 
somewhat infiltrated edges, which is extremely painful to the 
touch, and which, therefore, greatly embarrasses all the move
ments of the tongue. Sometimes it heals within a few days, 
but in other cases it continues for week s, and its cure may be 
accelerated by touching it wi th lunar caustic. Ulcers on other 
portions or the mouth are less frequent and less obstinate in 
teething children. 

All teething children have a great desire to bite upon some
thing hard, and for this purpose often put their fingers in their 
mouths. The althea-root, so much employed in the nursery to 
satisfy this need, is harmless as long as it is fresh; but when 
fermentation and decomposition has once set in, it must serve to 
increase the catarrhal stomatitis. It appears more desimble, 
therefore, to let the children bite upon a silver thimble firmly 
secured to the finger. 

The abnormally increased secretion of tlwfluids of the mouth 
must be attribntecl, for the most part, to irritation of the mucous 
glands, and it has frequently this unpleasant result, that the chin 
ancl the anterior portion of the neck become i·ecldened or even 
eroded i1 the dl"ooling is of long continuance. Furthermore, 
there is a remarkably frequent concurrence of this slobbering 
with a pretty severe cough , so that the continuous soaking of 
the clothing, and the consequent chilling of the thorax, must be 
rPgarded as an etiological element of this brnnchial catarrh. 
This is proven by the successful results of prophylaxis. If the 
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chest is protected by a layer of water-proof material, this cough 
is usually prevent~d or is quickly suppressed when it lrns 
already existed. These little distmbances excepted, excessive 
slobbering during teething can only be greeted as a good indica
tion. Dangerous brain-symptoms are very rarely encountered 
in snch children ; and even the usual intestinal catarrh acquires 
no alarming intensity, a result to be explained perhaps by the 
circumstance that, in these cases, the masses of m UCLLS do not 
gain entrance into the stomach. 

A rarer complication sometimes follows these purely local 
manifestations, viz., con,junctival blennorrlu:ea, which occurs most 
frequently during the eruption of the upper molars and canines, 
and which may perhaps be explained by simple extension of the 
initation to the antrum of Highmore and the nasal passages. 
This view is a popular one, that has extended over the whole of 
Europe, giving to the upper canines the name of eye-teeth. Its 
unilateral manifestation and the absence of all contag ion argues 
for the correctness of this etiology, so that there is not, as in 
other blennorrhroas of the conjunctiva, any occasion for alarm 
with reference to the unaffected eye. The lids swell extensively 
in a very short time, and it takes a good deal of trouble to 
expose the eyeball. The secretion is not so dark-yellow, or so 
thickly pumlent as in real blennorrhroa, but more mncons, 
translucent, and stringy. The eyeball always remains intact, 
and the prog nosis can at once be pronounced favorable with 
certainty, despite the serious swelling of the upper eyelid espe
cially, and despite its painfnlness. Recovery regnlarly fol· 
lows after a few days, and no active treatment is required. 
Painfnl cauterization with nitrate of silver is here unnecessary. 
Cleanliness and dry warmth, best applied in the form of a dry 
herb-bag, answers fully. 

The eruption of the teeth not only gives occasion to these 
topical irritations of the neighboring parts. but it also exerts an 
evident inflnence upon the entire organism, the bowels, the 
skin, the nervous system, and the body temperature. 

Moderate diarrhroal stools during teething are evidently 
physiological, inasmuch as they occur in the majority of all 
teething chilclren, and rnn their comse without any injurious 
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results. They are explained in the simplest manner by the 
swallowing of large quantities of slobber, the saline constituents 
of which appear to act like a laxative. ·when moderate dianhma 
exists, other complications are hardly ever witnessed, and the 

dreaded brain sy UJ ptoms especially are absent, so that them is no 
reason to treat such looseness of the bowels at once with astrin

gents, much less with opium. 
On the other hand, it cannot be denied that this simple intes· 

tinal catanh very often affects the entire follicular apparatus of 
the intestinal canal, as well as the mesenteric glands, sympa
thetically, and thus, especially in artificially nourished children, 
provokes rapid atrophy and freqLiently death. The almost 
hourly recuning evacuations acquire a cadaverous odor, erode 
the anus and its surrounding parts, and procluce a rapidly in
creasing emaciation. Vomiting is often added; the cavity of 
the mouth becomes covered with the membrane of thrush; great 
thirst, with entire loss of appetite, follows, and the abdomen is 
tympanitic. In short, the picture of follicular enteritis, with 
all its sad sequel ro, is produced, thefw·ther relations of which, as 
1·egards pathological anatomy and treatment, are to be found in 
my manual on the diseases of children.' 

Although the dianhroa may be in part explained by the 
saliva swttllowed, we have no mechanical explanation for the 
cutaneous eruptions attending dentition. These appear usu
ally in blonde children, with fine, smooth epidermis; and heredi· 
tary disposition thereto is not to be ignored. It is characteristic 
that, throughout all five teething periods, the form of eruption 
remains one and the same, and that the el'llption either disap· 
pears entirely with the conclusion of each period of teething, 
or that it is at least nutably improved. 

The lightest form is: 
a. Urticaria, an eruption of wheals, pomphi, exactly as by 

contact with the stinging-nettle, whence its name is derived. 'Ve 

understand by this, intensely itching, sharply-circumscribed 
tumefactions of the skin, from the size of a lentil to that of a 
bean, which show a surface but slightly prominent and flattened. 

1 Vogel, Lchrbuch der Kinderkra.nkbeiten. VI. Autl. p. 132. 



DIFFICULT DENTITION. 775 

The wheals themselves are usually somewhat paler than the 
normal "kin ; theil' areola is redder. The epidPnnis remains un
affected in all cases, except as it may be injured by continual 
scratching. The entire eruption fades away in a few hours 
withont leav ing any trace, not even a red point-which latter 
circumstance distinguishes it from flea-bites, the punctures of 
which remain recognizable for a longe,. time. Some dozPn snch 
wheals make their appearance daily, their favol'ite seats being 
the trunk ancl the ex tensor surfaces of the extremities where the 
epidermis is delicate. 

b. Papular eruptions, lichen, and prurigo arn much more 
obstimtte and to1·menting than the former variety, and the traces 
of scratching al'e so much the more defined. Their ful'th er de
scription, pathological anatomy, symptomatology, a n<l t reatment 
would c>irry us too far. So also with the following variety. 

c. Vesicular or pustular eruptions, eczema, and impetigo, as 
the so-called crusta lactea on the hairy scalp of nurslings, is 
one of the most frequent manifestations during teething; they 
usually run an acute course-that is to say, last from six to 
eight weeks, ancl become mildel', or even disappear altogether 
during the pauses between the individual periods of teetl1ing. 

The worst and most dangerous of all the complications at
tending denti tion are decidedly those belonging to the nervous 
system. vVe have here principally to do with convrtl sive phe
nomena. Sometimes it is general cclampsia, sometimes slight 
spasms confined to special groups of muscles. The latter are 
extraordinarily frequent, and are noticed to a slight degree iii 
every child. So, for example, the sleeping with eyes half-open, 
evidently a slight contraction of the lev"tor palpebrm superioris 
muscle, is almost constantly to be observed. The eyeballs are 
here directed upwards, and only the white sclerotic can be seen 
th.rough the tolerably widely gaping slit between the eyelids, 
producing an appearance which is unnatural and alarming to the 
laity. In unqrriet sleep slight contractions of the muscles o[ the 
face occur, so that the countenance assumes a smiling aspect; 
and sli•'11t movements of the extremities occur also in most 
teethin; children. The above-described spasmodic contractions 
are usually of short duration, aud without any bad results. 
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They arn only an evidence that the nel'vous system of the chil
dren is vel'y much disposed to retlex influences, 'incl that this 
disposition is decidedly inc!'eased during denti tion. 

An entirely diffel'ent state of things exists in general eclamp
sia, which suddenly at tacks entirely healthy children, and 
which consists of a succession of general tetanic spasms, like 
multiple electric shocks. The individual eclamptic attack is in 
no wise to be distinguished from an epileptic fit. It usually 
commences with tonic spasms. The head is thrown backwards, 
and the back a!'ched; the ex tremities are rigid, and respiration 
is suspended. Then the general convulsions set in ; the l'ed
dened countenance becomes hideously di storted, bloody foam 
appears upon the lips, a general perspiration breaks OLLt, and 
the l'esumed respiratory movements are umhythmic and deeply 
sighing. Consciousness is wholly in abeyance, and the cl1ild 
does not l'espond to the most pa inful irritation. These convul
sions often cease after a few minutes; sometimes they continue 
uninterrnpted for several days; sometimes they pass off without 
leaving any traces that they have existed; but very frequently 
they leave behind partial, so-callecl essential paralyses, squint, 
or even idiocy, and they often terminate immediately in death. 

It is self-evident that the teething represents only one of the 
many causes of retlex spasm ; and many children are also thus 
affected, for example, at the commencement of the acute exan
themata and many other febrile processes, although they already 
have their twenty milk-teeth, and no permanent teeth are to be 
expected. But these nervous maniiestations correspond so fre
quently wi'th our periods of dentition that an intimate connection 
between the two is not to be denied. A more complete symptoma
tology anc1 therapy cannot be given here, but it is to be founc1 in 
special works upon the pathology of the nervous system. 

Finally, one more was referred to among the general symp
toms of clental irritation, viz., elevation of the body temperature. 
This may have its origin as well in the affection of the mouth 
alone, as al so in its various complications; it never reaches such 
a height as to excite solicitude, and is seldom of long duration. 

A somewl1at extensive consideration anc1 exposition of all the 
symptoms connected with dental irritation appeared to me the 



STO~!ATITIS ULCEROSA. 777 

more appropriate, because the question of their relative signifi. 
cance has led to extravagances in two opposite directions. 

" 'hi.le the older physicians, and even many family physicians 
of the present day, who hare made no special study of the cliseases 
of children, clesignate as "difficult clentition" almost every patho
logical condition that befalls a child between two and thirty 
months old, them are, on the other hand, nil1ilists who claim 
that tlie occurrence of this set of symptoms at the same time 
with teething is a mere coincidence. ·whoever has had much 
practice in the diseases of children can find in his own experience 
so many arguments against these last-mentioned views that only 
a want of professional acuteness of observation can explain the 
existence of such an opinion. 

2. Stomatitis Ulcerosa. 

The FormatiM of Ulcers in tlte Ca1Jity of tlie Mouth. 

For the older literature vide Ca,nstatt's spec. Pathol. u. 'fhcrnpic; and Bamberger, 
Virchow's Bandbuch d. spec. Pathologic. Bd. VI. Abth. 1.-BiJcker, Das chlor
saure Kali gcgen Salivation. Allg. med. Centralzeitg. 1858. No. 26.-Inn
hauser, Kali chloricum. 'Vien. Ztschr. 1858. No. 41.-Bergeron, Stornatitis 
ulccrosa o( soldiers. Union mC<l. 1859. No. 54 .-Kussm.aul, Untcrsuclrnngcn 
Uber :Mcrcurialismus. Wilrzburg. 1861.-ller:z, Ucber einige Krnnkhcitcn Neugc
borner. Wieu. med. Prcsse. VII. 4-7. 1866.-Bohn, Die l\lundkrnnkhcitcn der 
Kinder. Leipzig. 1860.-Andrieu, E., Traitt1 complct de la symptomatologie 
etc. de la bouchc. Pnris. 1807.-Legrand, M., Stomatitc ct glossite idiopnth. 
Union med. 1870. No. 65. 

As soon as the mucous membrane of the cavity of the mouth 
shows loss of substance at any one point, in adclitiou to conges
tion, swelling, pain, and increased secretion, catarrlwl stomatitis 
ceases and ulcerous stomatitis begins. There are various ulcers 
or the mouth, which are to be distinguished from each other in 
part by their anatomical constitution, color, form, and depth, in 
part by their more or less chronic course, ancl in part, finally, 
only by their etioloo-y. 

If, for the sake of their separate consideration, we leave out 
syphilitic, scorbutic, lupous, variolous, a nd leprous ulcers, there 
remain but two sets: first, the simple progress of catarrhal 
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stomatitis to aphthons ulceration; and, second, cancrum oris or 
stomacace, to which mercmial stomatitis must be add<>d. 

We may also, following the most pl'Ominent sign of distinc
tion between the two, speak of, fhst, ulcers with, and second, 
ulcers without fetor of the breath. 

Amorg the various ulcers of the mouth above referred to as 
being dependent on some dyscrasia, only those of a scorbutic 
character will here receive our attention, inasmuch as the others 
are only slight partial manifestations of dyscrasias, which do not 
necessarily localize themselves in the cavity of the mouth. They 
will also undoubtedly be fully discussed by the writers who 
have undertaken those portions of this work to which they 
naturally belong. 

A.-STOMATITIS APIITIIOSA. 

By aphthous stomatitis we mean catarrhal stomatitis, with 
the addition of little, flat, yellow ulcers, usually acute in their 
course, favorable in their termination, and unaccompanied with 
fetor. 

Etiology and Patlwgeny. 

The fact that many acute ulcers of the mucous membrane of 
the mouth appear in company with labial herpes, and evidently 
have the same etiological significance, was more particularly set 
forth in the first section, when treating of herpes labialis (p. 734). 

Stomatitis aphthosa occurs chiefly in children; and in the 
form of follicular ulcers, in women during menstrnation, preg
nancy, or lactation, so that the older authors saw reason for 
accepting a specific stomatitis vesicularis materna. 

The etiology of this affection is, on the whole, the same with 
that of catarrhal stomatitis. All said there, is true here also. 
If the irritation increases to such a degree that not only swelling 
of and increased secretion from the mucous membrane occms, 
but also cellular infiltration into this membrane, and into the 
submucous tissue, we have a throwing off of the epithelium and 
the formation of superficial ulcers. 
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Similar ulcers of the cavi ty of the mouth occur also in men, 
from the d irnct transmission of the discharges from the mouth and 
hoof of distempered cat tle. According to Roell , the use of milk 
from cows thus d iseased is sufficient to canse ulcers of the mouth 
in the human subject. (Consult Bollinger, this Cycloprodia, Yol. 
III.) 

Finally, i t is not to be forgotten that scrofulous children
that is, children of tuberculous parentage-are far more frequently 
affected with aphthro than those who are the subjec ts of no dys
crasia, and the aphth ro in these cases are to be regarded only as 
one of the manifesta tions of scrofulosis, the same thing being 
trne with regard to phlyctenular conjunctivitis and scrofulous 
keratitis. 

Symptoms. 

Most non-professionals and many physicians speak of vesicles 
in the mouth ; but I have never, even upon the most careful ex
amination, discovered a real vesicle, upon the mucous membrane 
or the mouth, one which, upon punCtL1re, discharged thin fluid 
contents, and then collapsed. F orma tions are undoubtedly seen 
upon the mucous membrane of the tongue which bear clear 
resemblance to vesicles. Sometimes an isolated fungifonn 
papilla, at the tip or anterior border of the tong ue, swells ve1-y 
considerably and is ra ised up, as a little, whitish segment or a 
sphere, above the surrounding mucous membrane; sometimes, 
also, a mucous fo llicle acts in the same way ; but these apparent 
vesicles never collapse when they are punctured. vVhen, there
fore, we read, as we so often do, that ulcers of the mouth origi
nate from vesicles, this appears only to be a theoretical transfer
ence to the mucous membrane, of the process in the cu tis, where, 
indeed, most ulcerations begin a t first, with a watery elevation of 
the epidermis. 

This much is positive, that a few hours suffice to change a 
previously healthy mucous membrane into an aph thous ulcer. 
These ulcers are situated chiefly on the mucous membrane of the 
lips and of the cheeks, especially where it is reflected on to the 
gums, less frequently on the g ums themselves, on the palate, or 
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on the tongne. Their floor is whitish yellow, their edges are 
darkly redclened, somewhat ra ised, and the entire ulcer is some· 
wh:it elevated, by reason of the adjoining catal'l'lu1l stomatitis. 
'Vhen these ulcers proceed from a follicle (Billarcl's stomatitis 
f ollicularis ) they are small, circular, a ucl excavated ; otherwise 
they are oval, ancl may be as large as a bean. 

The sensitiveness of these places is very much increased, and 
they thus interfere materially with speaking, chewing, ancl other 
movements of the mouth. The secretion of muctts a ncl saliva is 
g reatly increased ; the oclor, however, as already remarked in 
t he introduction, is bu t little annoying, ancl has in no case the 
nauseous intensity that exists in stomacace. 

The course of the individual aph thous ulcer is mostly favor
able. After a few clays, the larclaceous floor reclclens, and then 
becomes covered again with normal epithelium. 'rhe diseased 
spot i , i t is true, still recognizable for some time by its darker 
redness, bu t there never occurs any actual cicatl'ization with con
traction. These conditions are of course different when the 
causal irrita tion is of long continuance; for example, the sharp 
com er of a tooth, or the eruption of the wisdom teeth, which is 
sometimes a ttended with very obstim1te ulceration in their 
vicinity. 

Relapses are very frequen t, and many people suffer several 
times a year with this troublesome malady. 

Besides these benign aphthre, there appear in weakly chi!. 
dren, especially those in lying-in a ncl foundling es tablishments, 
very ominous ulcers upon the hard palate, which are always 
situated at one ancl the same place. Regularly a t the point of 
transition from the hard to the soft palate, there appears first 
reddening, ancl very soon af ter an oval yellowish exudation 
within the mucous membrane. The overlying epithelium is very 
soon lost, ancl there remains only a tlat ulceration, which mostly 
remains superficial, but which sometimes extends to the bone. 
These ulcers have very little tendency to heal, a ncl usually per· 
sist until dea th, which is brought about by profuse diarrhrna and 
follicular enteritis. 
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Diagnosis. 

With regard to the differential diagnosis, it must be distinctly 
understood that in these cases there is never any appearance of a 
diphtheri tic exudation, nor of a thrush membrane, and therefore 
that all forms or stomatitis attended with the formation of a 
more lasting membrane are thrown out of consideration. An 
aphtbous emption is distinguished from stomacace by its seat 
and by the absence of fetor. Stomacace is located principally 
upon the border or the gums, and its ulcers are distinguished by 
their brownish , red, dirty fioor, and by their quick decomposition. 
Syphili tic and scorbutic stomatitis have such decided local and 
general symptoms, that to mistake them for simple aphthre is 
hardly possible. 

Treatment. 

As these simple ul cers or the mucous membrane, as a rule, 
heal spontaneously in a few days, when no local irri ta tion pro
tract · their dura tion, there is no occasion, in most cases, for any 
acti ve treatment. The desire of the patient to be relieved as 
soon as possibl e from the annoying pains, which are much 
increasecl by speaking and chewing, can be gratified by a light 
application or the stick of lunar caustic, or of dilute muriatic 
acid, one part to three. The momentary pain produced by the 
application, however, is very intense ; ancl most patients, women 
and children especially, in subsequent attacks, decline that 
methocl or shortening their sufferings. 

Frequent rinsing the month with cold water, or wi th luke
warm water, in cases of great sensitiveness, is always judicious, 
and at any rate fulfil s the indication to remove in good time the 
profusely secreted mucus and saliva. In some cases decided 
benefi t foll ows from Pfeufer' s method of rinsing wi th a weak 
solution or corrosive sublima te (one-tenth of a grain to the ounre). 
This treatment, however, it is self-evident can onl y be resorted 
to in the cases or intelligent adults, on account of the toxic effect 
of the sublimate in case it should be swallowed. Chlorate of 
potassa has here no decided action, either ns a mouth-wash or 
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as an internal remedy; and as a mouth-wash especially it 
provokes too great pain to be used for any length of time. 

B.-PUTRID SORE-MOUTII, STOMACACE, STOMATITIS MERCURIALIS. 

By stomacace (Canstatt's Fegar) is understood a contagions, 
rapidly destructive ulceration of the border of the gums, which 
produces extensive swelling of the entire mouth, starting from 
the point of ulceration, and a cadaveric breath. 

Etiology. 

Stomacace is mainly a disease of children, and especially 
attacks older children, who have already completed their tirst 
dentition. In some cases contagion can be proved, and several 
children in the same house frequently come under treatment at 
the same time. A part from children, it appears epidemically, 
among soldiers especially-a new evidence of which is afforded 
by an epidemic occurring in 1835, in the ganison of Roule, 
which Bergeron has described in detail. In an etiological point 
of view, two circumstances are of special weight: overcrowding 
in narrow quarters, and contagiousness. The intluence of the 
former is uncontested; that of the latter has been doubted on 
many sides. Bergeron sought to furnish the evidence that 
ulcerous stomatitis is a contagious disease, and transmissible 
also by direct contact; to which end he undertook inoculation 
upon himself. 

He dipped the point of a new lancet into the pus of one of 
the ulcers, and inoculated the mucous membrane of his lower lip 
with it. In the evening a small pustule appeared at this point, 
which, the next day, faded away. Six days now passed with· 
out any further ,·ecurrence, but on the seventh day, following a 
colcl, he )1ad a chill, nausea, and, an hour afterwards, an 
unpleasant heat in the mouth, especially upon the tongue, on 
which there was developed a complete ulcerous stomatitis, 
accompanied with profuse salivation. There were no other dis
turbances of the general system. At the end of three days the 
ulcers began to heal, but there still remained a sensation of heat 
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in the mouth, congestion of the isthmus or the pharynx, and 
some difficul ty or degluti tion sixteen days arter the inocula tion, 
and, th1·ee days a fter the subsidence of every symptom of 
disease, a sligh t recurrence began, with fever. Twenty-seven 
days a fter the inocula tion the general health was entirely nor
mal again , and continued to remain so. A second inoculation 
to which a student exposed himself remained without result. 

All epidemics described in the annals of mili tary surgery 
occurred in their greates t frequency between the months of 
April and December. Although, according to Bergeron, the 
disease is always endemic in the French army, the influence of 
the warmer portions of the y ear upon its extension and epidemic 
mture cannot be disputed . In contradistinction to this, i t is 
worthy or remark that diphtheritic affections of the mou th are 
more pre,·alent in winter. 

Among the predisposing influences are dental fi stulas and 
the insufficient nutrition of the French soldiers, which appea rs 
to lack in variety and in alcoholic beverages. Recrui ts are 
affec ted most frequently, non.commissioned offi cers to a less 
degree, and offi cers extremely seldom. 

The declaration of Hirsch must be noticecl , to the effect 
tha t the di sease is to be observed not only in crowded barracks, 
bu t also among troops in the fi eld and in camp, where insuffi
cient ventila tion must be thrown ont or the ques tion. 

Though we have thus far studied stomacace as a more or less 
epidemic clisease, the very same process may occur sporadically 
in any individual who has taken mercury in any way. \Yhether 
the mercury comes in direct contact with the mouth, which 
occurs most frequen tly in the careless internal use of ca lom~l , 
whether it is taken in the stomach, or by the skin- inunction
cnre, whi te precipitate oin tment, washings with a solu tion of 
sublima te, cauterization with Plenk' s pas te-whether, fi nn.lly, 
it is inhaled into the lungs in the fo rm of mercurial vapor or 
mercurial dust-by mirror-coaters, g ilders, hat-makers, barom
eter-finishers, chemists, or miners-in all cases the earliest and 
most frequent symptom of intoxication is a disease of the 
gums, which can in no wise be disting uished from idiopathic 
slomacace. 
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:Mercurial stomatitis may evidently occur in several ways, 
according to the manner of application of the poison. It is 
explained in the simplest manner by mechanical contact of the 
cavity of the month with mercury, in the careless use of calomel 
in powder, and gray und other mercnrial ointments, :incl in all 
handicrafts in which the hands become soiled with mercury. 
'l'he prolonged uvoic1ance of such contamination is exceedingly 
difficult; and the most thorough washing even may not remo1•e 
all traces of the poison from beneuth the finger-nails and from 
the hairy portions of the body. 

In the internal use of mercury, in the form of pills, the mercury 
must first pass the mesenteric glands and the liver. It is experi
mentally estubli shed thut-lst, the mercury which reaches the 
liver is elimin:1lec1 with the bile; and, 2d, that the glands are 
capable of retaining a good deal of quick silver. 

·when mercury is taken up through the skin, it must first 
pass through the lymphatic glands before reaching the general 
circulation; while, when breathed into the lungs, it gains direct 
access into the blood, and is excreted by preference throngh the 
salivu. \Ve have, then, in the first case, a direct contamination 
of the cavity of the mouth; in the second, a partial elimination 
and retention by the liver and the lymphatic glands; and, finally, 
in the third, an inevitable excretion through the salivary glands, 
and with it, again, secondarily, mechanical contact of the poison 
with the cavity of the mouth. 

The salivury and mucous glands of the mouth play an active 
role in the el imination of mercury ; and it can be detected, 
chemically, in the fluids of the month long ufter the ubandon
ment of the remedy, as will be more particularly shown in the 
section on salivation. 

That the medical use of mercury usually entuil s only severe 
ulcerous stomatitis and salivation, while, on the contrary, 
merctl!'iuli sm contracted through handicrafts produces usually 
constitutional di stnrbunces, such as tremors, puralysis, cachexia, 
etc., is explained by Kussmaul on the ground of the slight but 
long-continued absorption of the material in the latter cases, while, 
for medicinal purposes, large quantities ure usuully introduced 
within u short time. 
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P athological Anatomy. 

From an anatomical point of Yiew, I rnnst, with Bergeron,' 
deny any analogy between this affection and pseudo-membranous 
stomatitis. The f'ssential nature of the process is an nlcerath·e 
destrnction of the mncous membrane; and if, here and there, 
membranes do appea r in high grades of mercurial stomat itis, 
they do not cover a normal, but always an ulcerated mucous 
membrane, and they are rather the superficial layers of the 
tissue itself than deposits upon it. 

:Micl'Oscopic examination of the ulcerated borders of the gum 
re,·eals pus-corpuscles, isolated blood-corpuscles, ancl granulat•,d 
cellO', all imbedded in an amorphous, finely gra1rnlated mass 
wltich swarms with bacteri a and micrococci. 

The localization and extension of stomacace is characteristic. 
The process ordinarily begins at the margin of the gums of the 
lower jaw and stretches backwards from the incisor teeth to the 
molars, for the most part only on one side. If there is a gap in 
the teeth, the ulceration creeps around the tooth into the inner 
surface of the jaw, and does not immediately leave the bordl'r of 
the gum s. Yery soon, however, those portions of the mucous 
membrane of the lips, cheeks, and tongue, directly OYer these 
11arts, become affected and show the same sort of ulcers as 
the gum itself. The surface of the tongue, the hard and soft 
palate, as well as the pharynx, always remain free from stomacace. 
The process pcnetmtes more deeply into the gnms than into the 
cheeks, ancl utter destrnction of the gums, with looseness and 
falling out of the teeth, rnsults, not unfreqnently, in neglected 
cases. 

Symptoms. 

The first symptom is always a markecl fetor of the month, 
"ith great sensitirnness of the gnms, which is increased by 
pres ure, chewing. and all movements of the lips and cheek". If 
the painful places are exam ined, the gums, aronncl the incisor 
teeth of the lower jaw especially, are found reddened ancl swollen. 

1 UnionmMic.1850. 54. 
VOL. \'I.-50 
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The sharp border of the gum becomes puliecl out, ancl exhibits a 
grayish-yellow edge, which, on tot1ching it with a neeclle. is shown 
to be a semi-iluicl ma,;s. In this are founcl, microscopically, the 
abm·e-nwntionecl t1·aees of rnpicl ulceratil·e clestrnction. Dis
tinctly acid secretions flow from the mouth in large quantity, so 
that patients are harclly asleep ere they are awakened by the 
wet, ill-smelling places formecl on their pillows. 

\Ve are not speaking here of specific mercurial salivation, 
"·hich will be more thoroughly cliscussecl when considering the 
cliseast•s of the sal ivary glancls, but of the increased secretion of 
the mut·ous glands proclucecl by the stomatitis. 

If the finger is lightly passecl along the gum, it makes its 
borcler bleecl at various points. Slight hemon·hages often occur 
spontaneonsly, too, ancl color the saliva brownish-reel. Between 
the teeth and upon them there appears a yellowish unctuous 
mass, which presents the same microscopic appearances as the 
yellow edge of the gums already described. The somewhat 
swollen tongue is always thickly coatecl, ancl shows at }past 
distinct impressions of the teeth, very often also marginal 
ulcers. The most ac1jacent lymphatic glancls of the throat always 
become somewhat swollen. 

Tile train of syrnptorns just clrscribecl is cornpletec1 in from two 
to Lhn•c days, ancl may be entirely removed in as many more hy 
the lilwral use of chlorate of potassa. Bnt if the case c1oes not 
improrn, it grows visibly worse. Distinct broacl ulcers covrrP<l 
'dth a gray pulp appear in the place of the yellow margin. This 
pulp is sometimes membraniform, especially in mercurial stoma
titi;; and on this account ulcerative stomatitis is also called 
cliphtlll•ritis by many authors. Bnt in the progress of tile disease 
its difTl'rence from diphtheria becomes decidedly evident. 

The marginal ulcers surround the teeth more ancl more com
pletPly, ancl finally the gum is destroyec1 clear to the jaw-bone. 
The teeth thus Jaicl bare, totter in their sockets, and can finally be 
remol'ecl without pain anc1 without hemorrhage-an evidence that 
the clestrnctive process must have also penetrated into the 
sockets, anc1 clestroyecl artery anc1 nerve. 

During this time the ulceration has extenc1ec1 in clepth ancl in 
breadth upon the rnnrous membrane of the lips, cheeks, and 
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tongue in contact "ith the diseasecl gums. Sometimes the ulcer
ation on the clleeks corresponds so exactly to tile border of the 
gums that it consbts of but two narrow strips running }Jarallel 
with the upper ancl lower jaws. These ulcers are co,·erecl with 
a thick, grayish-white, or, when there is hemorrhage, reddish
brown, unctuous mass of exudation, which is thicker 011 those 
spots of the tongue where it lies between two corners of teeth. 
This exudation is cast o[ later, and exposes deep ulcers, with 
irregular, readily bleeding edges, and grayish-yellow lardaceous 
Jloors. The sunouncling connective tissue is considerably infil
trated, and the cheeks in consequence are extremely swollen, 
and the lips strongly pnITcd up. The pain becomes so intense 
that chewing, swallowing, and even speaking, are altogPtlwr irn-
11ossible; and c\·pn the slightest contact ancl rinsing with water 
increases it beyoncl endurance. 

In the most extreme cases oi mercurial stomatitis-such as 
shonlcl no longer occur since the introclnction of tlu• u;e of 
chlorate of potassa-Bamberger' states that e,·en widespreail 
gangrenous destruction takes place. A putricl slim0 of cada
veric oclor forms, the clennclecl jaw-bone becomes necrotic, the 
teeth fall out, the tongue swells to an alarming degree (see Glos
sitis), an(l the patients fail visibly. Dea,th even follow; uncler 
py:emic symptoms, metastatic inflammations, colliquative cliar
rhma, ancl erysipelas. 

The coms0 of idiopathic stomacace is in general a very fa''or
able one. The odor is snbdnecl without a trace remaining aft•'!' 
twenty-four hours' use of ch lorate of potass:i; the ulcers clean 
off, and heal usnally without cicatrization. Repetitions occur, 
but true relapses :ue unfrequent. Fever is ho.rclly e,·er present. 
Dejection of spirits and ill-humor are natural enough, ancl are 
,-ery pmnounced as long as the movements of the mouth pro
duce se,·ere pain. In a few cases only is there a decicled dispo
sition, from the start, to partial necrosis of the jaws. In these, 
while the general symptoms subsicle during the first fo,v cla~·s. 
on the use of chlora te of potassa, the ulcers remain unaltered 
at some point, ancl after a few weeks a smaller or larger fragment 

IL. C. p. 32. 
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of the margin of the jaw is thrown oil'. In these cases, also, 
complete rncovery takes ]Jlace; generally, however, with the 
permanent loss of one or of several teeth. "\Vithout the nse of 
chlorate of potassa, simple, putricl sore mouth generally reaches 
a high clegree, and heals only after a conrse of several weeks of 
unspeakable torment. 

]) iagnosis. 

Mistakes are not readily possible where the symptoms are so 
striking. Aphthro are clistinguishecl from stomacace by the ab
sence of a caclaveric oclor, by not commencing at the margin of 
the gums, by always preserdng the yellow color of the floor of 
the ulcer, ancl by spontaneous recovery in a few clays, except in 
the case of cachectic new-born children. 

U a patient with syphilitic ulcers of the mouth and vegeta
tions acquires mercurial stomatitis, as the result of mercurial 
treatment, it is difficult for the inexperienced to distinguish the 
traces of syphilis from those due to the mercury. The occur
rence of syphilitic ulcers in the pharynx and on the palate, their 
stability and tendency to perforation, their hard callous edges, 
and their slight disposition to hemorrhage, serve as guiding 
points. Syphilitic vegetations almost never occupy the gums, 
are somewhat prominent above the normal mucous membrane, 
and exhibit white, painless iirojections, which ha,-e no resem
blance to stomacace. 

Stomacace is distinguished from simple dental ulcer, parulis, 
by the latter remaining localized upon one individual tooth, pro
ducing a, deep·scatecl swelling, ancl finully showing an abscess, 
a,fter the opening of which a fistula, with gmnulatiug edges, is 
frequently established. 

Scorbutic affections of the mouth ha,ve this in common with 
stomacare, that they are also confined to the gums in the begin
ning, and that the process termina tes also with extensive ulcera· 
tion and with loosening of the teeth. In scorbutns, howe,-er, the 
swelling and mdema of the gums is much more extensive. It 
takes on a dark bluish color, ancl frequently acquirns such dimen
sions that it rises high above the crowns of the teeth and conceals 
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them. There is never anything of a yellow border to be 
seen. 

l\'oma, mortification of the cheek, shows very rapid gangren
ous destruction, and seizes primarily on the mucous membrane 
of the cheek, not the gums. In two or three days the cheek is 
already black and mortified, and then a mistake is no longer 
possible. 

Treatment. 

If we read the treatment of the older authors for putrid 
sore month and mercurial stomatitis, which were i·egardecl by 
them as different processes, we may take it for g1·antec1 from tlie 
rn1-iety of remedies employed, their heterogeneous physiological 
action, and the se1·erity of the symptoms described, that the 
treatment was very unsatisfactory. Gargles of ernry sort were 
tried; at first those of a demulcent or mucilaginous character, 
both with and without the addition of opium; then the astrin
gents with alum and tannic acid, either pure or prepared from 
rnrious barks and roots ; then sugar of lead, und the salts of 
zinc; finally, clisi11fectants containing chlorine, chlorinated lime, 
creosote, resin, oil oE turpentine, and tar. 

The ulcers were touched with caustics of every sort; by some 
pmctitioners purgatives were given internally; by others dia
phoresis was prornotPd to the utmost; by a third class, the use 
of the so-callPd specifics was tried, such as iodine, sulphur, sul
phate of lime, chlodne preparations, camphol', the mineral 
acids, and e1·en tartar emetic. Syphilitic patients, especially, had 
a good deal to sull'er under the manifold mercurial cmes, and 
it l'eqnired a high degree of patience and persereranre on the 
part of both patient and physician to carry a mercurial treat· 
ment thl'ough, in spite of such tormenting complications. 

'fo-day, the sovereign remedy for syphilis, the inunction-c1u·e. 
consisting of the daily inunction of one chachm of the ointment 
of mercury, has become a highly convenient and harmless pro
cedure, which can be continued uninterruptedly for th1·ee ot· 
four weeks without any discomfort Ol' evil results; and tllis 1«»"0· 

lution in practice is alone due to the use of chlorate of potassa. 
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\\"hen, at the same time, the patient tak es every hour a table
spoonful of a ten-grain soln tion of chl orate of potassa, the inunc
tion hardly produces any odor from the mouth, the gums be
come but slightly redclened, and nm'er aclvance to ulceration 
unless there are too many carious teeth. The swallowing of the 
solution is much safer, more efficacious, and more convenient 
than wasting time in gargling and rinsing the mouth. 

\\'e have, then, in this remedy an eminent pl"Ophylactic 
against m<• rcmfal stomatitis, through which the inclication for 
the inunction-cure has decidedly extended within the Inst ten 
years. At the same time it is also the only positively ~/fectice 
remedy for already existing stomacace, whether occnning spon
taneously or from the u se of mercmy. 

If actual stomatit is sets in during an inunction-cure, it is 
only necessary to suspend the inunctions for a fpw days, and to 
gi,•e meanwhile at least one d.mchm of chlorate ot potassa daily, 
when the patient will be in a condition to resume the inunctions. 
The chlorate of potassa does not appear to ham any decided 
power to cut short the flow of salh·a. 

The dose for children must be proportionately reducrd, as a 
matter of course. A child two years of age shoulcl not be !(i\'en 
more than fifteen grains, one of fo ur years not more than thirty 
grains daily. After twelve hours' internal use or it, the fetor 
is completely gone, and if the stomacac<• has been of but slight 
pxtent uncl shol't duration, recovery hPgins nt once. Tht> gum 
does not bk·ed so readily any more; it becomes finner and less 
painful. In all case•, ei·en the mildest, the l'l'nwcly nlllSt be con
tinue<l fot· at least three or four clays. No toxic e[ects are ewr 
seen from these closes; and as the first incidental result is a 
somewhat incrensPd intestinal secretion, "·hith at once subsides 
unclPt' decn'ns1·d doses, it is safe in all cases to push the remedy 
until the appearance or looseness of the bowels. 

I t is known from Karmel's labors (v ide Stomatitis catarrhalis 
p. 708), that tolei-ably large quantities of cl1lorate of potassa are 
also absorbed when it is only used as a gargle. But as ga rgling 
is ra ther tiresome and fa tiguing, besides being hardly practicable 
with young children, and as prolongccl contact of the mouth-wash 
with the diseased mucous membrane is quite painful, I consider 
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that the internal aclministmtion of the remecly is safer ancl more 
con1·en ient than its mere local use. 

Before the introduction of this spec ific, the extraction or 
cal'i ous teeth, such as appear in almost every chil c1 aftel' its fifth 
year, was consiilerecl absolutely necessary. At pl'esent thi s is 
by no means inc1icatec1; it rather clelays recovery, inasmuch as 
new ulcers fol'm at tile woum1ec1 points, which resist treatment 
longer than the olcl ones . 

In aclu lts the most solicitous earn or the teeth, duri ng the 
employment of mercury, anil frequent rinsing of the moutil with 
fresil coli! water, are always advisable. 

3. Scorbutus of the Cavity of the Month. 

Forget, Ml:d ccinc navnlc. P a ris. 1S34. -0za11am, Uist. mCd. d es Cpi<lcmics. 'f. IV. 

p. 'JfJ. -H.rtbcl . Erkcnntniss uud Jleilung clcs Scorbutcs. Leipzig. 11:~:38.

R ocltoux. Diction. d e MCd. Vol. XI. - W: S. 'I:!. Jli11wud1:Jlier11, ll ibcr's Archiv. 

Bd. V. 48B.-G. v. Smnso1i u . fli mmel11tiern, Bcobachtungcn iihc1 d en Scurhut. 

Berlin. 18:JJ.-Re1us, Dissc rt. Scorbut. W U. rzburg. 1843.-C.')ktt, Prag. Vicr

tcljli rschrft. 18H .-A. Fmivel, 'MCm. sur le scorbut, obscrv(: tl Salpct rii:l rc. l R47. 

Arch. gC:n. d. med. 1847. Juillct.-A. L ilienfeld, Erfahrungcn iibcr flcn Sec· 

scorbut. Casper' s Wochcnschrft. 1801. 1-3.-Le11desdo1f, l.Jcbcr Landscorbut. 
A.Ilg. med . Ccntrnlztg. 1857. SO u. 82.-Jl1,ul, Scorbut in Ge iiingnisscn. 33. 

Jahreshcr. d er Schlcs. Gcscllsclrnft. f. vatcrl. Cultur.- D uc!Lck, Scorlmt. Wien. 

med . J nhrb tic hcr. 186 1. I.-Se1!fllebe11, Ucbcr Land· uncl Sccscorhut von Dr. 

Barnes. Deutsch . Klin ik. l SGP. 4-6.-Lacascade, Quclques consi<lCrations sm· 

Jc scorhut. ThCsc. ]l lontpcllicr. 1860.- /lnyem, Lcscorhut observe tl la CharitC. 

Gaz. l1 ehcl . t Sit. No. 14-16.·-Delpeclt, Le scorbu t pendant le ~iCg<' clc Pari ~. 

Annal. cl ' hyg ii:l nc pub.1871 , an il.-Lei:en, Sur unccpidCmic clcscorhut. Com pt. 

rend. LXXV. No. 5. 1Si 2.-Da Costa, On scurvy. Pllila. ) led. and Surg. Hep. 

1872,Nov.16. 

By scorbutus we unc1erstanc1 a chronic, general c1i,tnrbance of 
nutrition, in which, with increasing debility, numerous small er 
anc1 la rger li emonhnges occur in Yarious regions or tile lJoily, 
being most constantly observed in the g ums. 

E tiology ancl P atlwgeny. 

This is not the place to re;:ount the numerous hypotheses 
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concerning the production of scrn·vy, inasmuch as the whole 
prncess with all its localizations will be spoken of iu detail in 
another portion of this cyclopmdia. 

Only this much need be here remarked, that scorbutus, so 
extraon.linarily frequent in the Middle Ages, has become less fre
quent in our own times. The most recent detailed descriptions 
co1ue from Paris, where, during the late siege, scurvy acquired 
powerful proportions. In an etiological point of view, we hare 
always distinguished a sea-scurvy from a land-scurvy, which, 
however, cannot be separated from each other in any way, ex
cepting by the difference in cause. 

Sea-scorbutus appears during long sea-Yoyages upon sai!ing
Yessels and as a consequence of insufficient anc1 monotonous 
diet. Land -scorbntus appears in times of famine, in places 
undPl'going siege, and in poorly-ventilated prisons, factories, 
and barracks. Bnt the subject is not so simple, nor its connec
tions so direct, as they are ordinarily supposed to be; inasmuch 
as it frequently does not appear in spite of all these causes, such 
as the poorest nourishment, with cold, moist dwellings; and, on 
the other hand, do~s appear in the form of little epidemics 
among well-nomished troops or in clea nly prisons and liospitals. 
That a gloomy and anxious state of mind may have an inlluence 
in determining the onset and course of scurvy has often been 
di stinctly observed in sea-voyages anc1 dming wars. Other 
things being equal, tipplers arn afTec tl,d sooner anc1 more strongly 
than t0m1wrate men. Com·alescents from typhus, acute exan
themata, 01· surgical diseases, especially in military hospitals, 
frequpntly sick en with mild forms of scorbutus. Leuc1esc1orf,' 
who acted as surgeon in the Tmkish army during the Crimean 
war, reports that in the Turkish hospitals, which contained 
about 3,000 sick out of 25,000 troops, scorbutus became added to 
el'ery possible surgical injury, to fractures, anc1 to the wounds 
of venesec tion, cupping, and blisters. Among very olc1 people 
clll'elling together in masses, as in the beneficiary department of 
the Salpet1·iere in Paris, epidemics of scorbutus, according to 
Fau vel, often occur. 

1 Allgeru. med. Ceutr:\].ztg. 18.i7. 80 u. 82. 
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Patltological Anatomy. 

The alterations in the cavity of the mouth are confined par
ticu larly to the border of the gums, so far as teeth are present. 
Sometimes these alterations are obsen-ed only on one s ide, some
times in connection with but a single tooth or with several teeth. 
The tongue and posterior portions of the cavity of the mouth 
always remain free of ulcers. The mucous membiane of other 
parts of the mouth, especially that of the hard palate, always 
shows a striking pallor, upon which appear spots of ecchymosis 
and small vesicles the size of a pea filled with bloody serum. 

The malady begins with a bluish-red borcler on the gums, 
which immediately become consideiably swollen. The jagged 
projections, between the junctions of the teeth especially, degen
erate into misshapecl knobs, which can be read ily bent outwards 
by the prnbe. 'l'his gl'owth may acquire such dimensions as to 
cover the teeth completely, and to be raised above them in a 
cushion as thick as the finger. :Microscopically this 1'l'Ow th 
appears formed only of a bloody serous infiltration, with im
nwnse inr l'ease of dilated capillaries; besides which copious 
large and smnll hemorrhagic ex tra.vasations are found strewed 
about on all sides. After a few weeks these growths degenerate 
in to a soft, pasty mass, g iving way under the pressm e of the 
tinge!'. after the detachment of which an ulcer remains. This 
breaking down of ti ssue is inevitable in all severe cases, on 
account of the serous tension, the extravasation of bloocl., and 
the ca rl'l ess movements of chewing. li improvement begins, the 
swelling or the gun1 simply subsides, the gum recovers its former 
consi>tPnce and color, ancl rcsumes its position around the teeth. 
ExcPptionally, it is said that new formations of connectil'e tissue 
appear, in which ca ea prominent cicatrix is formed. 

Symptoms. 

The first indications of scorbutus are found, not in the mouth, 
but in the articulations o[ the lower extremities, which ache in 
suC'h a manner as to rPmind one of the beginning of acute rheu
matislll. This pain appears with most constancy in the popli-
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teal space, and on manual examination ::i. circumscl'ibt'd ba l'dness, 
with ::i. slight bluish color ::i.nd somewhat elev::i.ted tcmperntun., 
c::i.u early be detec ted. At the s::i.me time the p::i.tient complains 
of debili ty ::i.nd loss of power in all his limbs, is much depl'essed 
and ou t o( sorts, loses his appetite completely, ::i.nd acquires a 
pale, sickly aspect. 

Only a(ter a Iew d::i.ys does the patient remal'k pain on chew
ing; the g ums become very sensitive to eYery touch, and soon 
bleed sligl1 tly on cont::i.ct. 'fhe smell from the mouth is offen
sive CCl'ta inly, but it docs not reach the intensity of the odor in 
stomacace. The secretions of the mou th are much increased, 
aud the offensive sa liva running out is colored brown by blood 
and brokPn-down tissue. Fe1·er is not present. On ex::i.mining 
the gu n1 s, the anatomical changes described in the p re1·ious 
8ec tion are seen. 

In most p::i.t ients the di sease is developed equally on both 
sides. " 'ith the incre::i.se of the pulling and loosening of the 
p; 11ms, the teeth become loose a lso, and Jin ::i.lly fall out, while 
those that remain become cornrcd wi th a thick cheesy coating. 

The patient's tmubles increase in the most pa inful manner. 
Chewing is finall y impossible, ancl extensive hemonhages from 
tlw mouth ensue, even to as much as 'i qua rt in the twenty -four 
hom s. Tlie clischargecl bloocl coagulates only vel'y incompletely, 
and is or a dark blackish-reel color . A t the same time the 
parc11 chymatous hemonlrnges in to the mucous membrane of the 
tong ue aml cheeks increase in number anc.1 in d imensions, and 
finall y project like blisters or fnngus-growths above the leYel of 
the rest of the mucous membrane. B leeding also occm s into 
the papill ro or the tongue, ancl produces a peculial' raspberry 
ap p!'arance of the smfnce of the organ. Finall y the fungus
p; rowtl1 s of the g um s di sintegrate and the characteri stic sco l'bntic 
u k<'I'' arc fornwcl in their place. The edges of the nicer al'e irreg
uhll'l.)' jagged, ancl set with fungous excrescences; its floor is of 
a dir ty brown tint, or is colorecl dark-red by fresh bloocl. The 
d isin tpgrntecl mucous membrane hangs in places on the basis ot 
th l' ul cp1· in brnwnish-black shrecl s; and a diphtheritic layer some
tim es covci·s the entire ul cer. 

Finall y, if scorbutus reaches its utmost in tensity, producing 
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great changes in the remaining orga ns and a high degree of ca
chexia, it 1nocr-etls to veritable ga ngrene in the mouth. Large 
pieces or the mortified gums are discharged at one time, an<l the 
iemainder is changed into n pasty villous rnass; the necrosis 
~eizes upon the jaw-bone itself, and the cada\'erous odor poisons 
the entire atmosphere of the patient's apartment. Finally, after' 
suffering from large internal hemonhages, excessi\'0 ame n1ia, and 
geneml dropsy, the patient di es. 

In case or 1·eco\'ery, which may occur at any time nndcr 
favorable conditions, the hcmonhages cease, the swelling of the 
gum subsides, many teeth, already tottering, become firn1 again, 
and ex isting ulcers cicatrize. If the case had mh·anced to aetual 
destrnction of the mucous membrane, there will natmally re
main n contracted, radiated cicatrix. 

Tile COUl'Se or the di sease depends entirely upon extt>rnal 
circumstances. E,·en tlw severest case may recover whL'll brought 
under favomble conditions, while under the bad hygieni c sur
roundings which g irn ri se to scorbutus, only a progressive aggra
vation of the disease is to be expected. 

Diagnosis. 

The local symptoms of scorbutus are so evident ancl manifokl 
as hardly to Jea,·e any chance for mistake. The comnwncing 
destructi\'e processes in the mouth might pel'liaps be mistaken 
fo1· simple stomacace; but eren here the absence or the bluish
recl tu111icl swelling, ancl espec ially the much smaller tumor, ancl 
the pn'sence or the yellow border in stomacace, furni sh distinct 
cliffprential characteristics. In addition, the destruction in the 
mouth is only a small portion of the general affection in scor
butus, while stomacace is n purely local process, which is never 
attenclecl by disea e of other organs. 

Prognosis. 

The clanger of scorbutns is not usually as great ancl imminent 
from the manifestations in the caYity of the mon th as from the 
cachexia, the dropsy, the hern onhages, ancl the inflammation of 
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the serous sacs, among which the pericardium particularly parti
cipates in the most serious manner. Death may ensue, however, 
from profuse hemorrhages from the month , gangrene of the 
gums, or necrosis of the jaw·bones, and the pyremia thereby iu

ducecl 

Treatment. 

There is no specific for scorbntus, and a careful 1irophylaxis 
is therefore tlie most important poin t. This question has been 
ventila ted in all large navies for centul'ies, and certain pro. 
cedurns have been recognized effectual as preventives. 

Dlll-ing a long sea-voyage the nu trition must not consist ex
clusively of salt meat. The greater the heat or the cold, the 
longer the calm in the tropics, so much tlte more abundantly 
must fresh mea t and fresh vegetables be given, in the preserv. 
ing of which we have now made such progress. The favorite 
prophylactic is sour-kraut ; tlten come wa ter·cresses, horse
radish, lettuce, sorrel, scurvy.grass, and sour fruits of all kinds. 
The most desirable d rinks are milk, fresh or condensed, good 
beer, wine, and a lemonade made of citric or tartaric acid, with 
some brandy added to it. 

The clothing is of quite as much importance as the food. 
Care in the use or woolen under-clothing , and in chang ing gar
ments after tlwy ham become wet, gi-eat cleanliness and efli cient 
ventila tion and d is infection of sle<>ping apa rtments a re the most 
important prophy lac tic measures a t sea; while aYo iclanee of ex· 
cessive exertion, stay ing in the open air, arnuspment, and the 
utmost possible cheerfulness, are chieliy to be a imecl a t in prisons 
and l1ospitals. 

" ' hen scorbntns has onre brok en out, improvement of the 
surroundings and the diet, as above ind ica ted, is of mnch n1 ore 
value than all medi cinal treatment. Brewers' yeaRt, from fo ur 
and a half to six ounces daily, CPrtainly answers the be,;t pur
pose. Besides thi s, the mineral acids, and a mnltitncle of aro· 
matic and bitter remeclies, such as cinchona, gent ian, bnek-bean, 
hops, fumaria, ca1 amus, wol'lnwood, pomegranate-rind , <'in11a

ruon, and black mustard, have been recommended. Brechet 
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extols charcoal-powder, from three to six drachms a day, Berg
mann tar-water ancl creosote. 

Jost as with all these internal remedies, so it is with the 
numerous anti-scorbutic gargles. If the patients remain under 
the baneful conditions which gave ri se to the scorbutus, no bene
ficial result is to be seen from any local treatment, but ii these 
are removed, the gums heal with tolerable promptitude under 
the general invigoration of the organism. 

The favorite additions to the gargles are, vinegar, vegetable
acids, spirit of scu rvy-grass, sage, walnut-learns, oak-bal'l<, 
rhatany, chlorate of potassa, and alum. In hemorrhages, the 
last is used with great efficacy, sprinkled as a powder; or the 
parts may be pencilled with chloride of iron solution ; and in the 
worst cases the hot-iron may become necessary. In great tume
factions of the gums, Paul employs the scissors, the bold use of 
which he has ne,·er seen followed by any alarming blPPding. 
The ulcers of the mouth are touched with dilute hydrochloric 
acid (one part to six), or with a solution containing chlo1-inatecl 
lime, myrrh, or tincture of catechu, or with a stick of lunar 
caustic. Others especially extol sprinkling with powdered cin
chona. 

4. Thrush. Fungus Formations in the Cavity of the Mouth. 

Billard, Maladies des cnfants nouvcau-nes. (German translation, Weimar, 1820.)
G. C. Ocstcrlen1 Heidelberger klin. Annalen. 1831. Ilft. 1.-Guersrrnt, ~Iuguct, 
im Diet. mC<l. Vol. XVUL-J. TOgel, Allg. Zcitschrft. f. Chirurg. etc. 18·11. 
No. 24.-Gruby, Com pt. rend. 1842. T. 14. p. 634.-S. A. ll01ierkopj~ De natura 
ngctabili aphtharum. Gryph. 1843.- Valleir, Guide du m~d. prnt. Tom. IV.
Kronenberg, Journ. f. Kindcrkrkhtn. IV. 164. YIU. 2; u. IX. 1.-Trou81eau, et 
Delpech, Journ. de med. 18-l;j. Jan.-Mni.-F. J. Rr'}, Uebcr Aphthcn bci Kin
clern. Trnns. v. Busch. Bremen. 1848.-Hauner, Journ. f. Kindcrkrkhtn. XVI. 
215.-Robin, IIistoire naturelle des vCgC:taux parasit. Paris. 1853.-IV>ubolll, 
Lchrc Yom Soor. Vircl10w's Archiv. l. 1854.-Bamber'}cr, Virchow's Ildbch. 
der spec. Pathol. Bd. VT. l. Abthlg.-KUchenmei.!ter, Die Parasitcn. 2. Abthlg. 
18.35. p. 82. Leipzig.-~L TO'}cl, Zur Lehre vom Soar. Henle u. Pfeufer's Ztschr. 
f. rat. )(cdic. N. F. VIII. Bel. 2. 1856.-A. FUrster, Handbuch d. spec. path. 
Anat. II. Aufl. 1803. p. 26.-Steiner tt . .Neureutter, Pildiatr. Mittheilg. Ref. in 
Schmidt's JnlHb. 1866. Bd. 130.-Meltenl!eimer, Die Saughiltcben von Kaut· 
scbuk. Mcmorabil. XI. 1. 1866.-b'. Wagner1 Zur Kcnntniss des Sool'B. Jahrb. 
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d. Kindcrhcilkdc. N. F. I. 1. p. 58. 1808.-llitllier, Parasiteu. Ahsch. IV. p. 86. 

-J. &ltijftr, Die saccharificircnden Eigcnschaftcn des kindl. Spcichcls. Arch. 

f. Anat. u. Phys. 1872. p. 46£1.-)fanuals on Diseases of Children generally. 

Parasitic sore month-Soor or the Germans, tlunsh, muguet 
of the French, stornatitis aphtlwphyta-has no connection wiclt 
any of the afiections thus far spoken or; neither with inllam
mation nor with the formation or ulcers, but depends upon the 
abundant derelopment of a microscopic fungus, a·idiwn albicans, 
which combines with the epithelium into thick, white membranes, 
and covers a great portion of the surface of the mouth. 

Etiology. 

The formation of fnngus is always favored by acid fermenta
tion, the tendency to which, in the mot1ths of nnrslings, who am 
most frequently affected by thrush, is presenteven underphysio· 
logical conditions. 

The secretion of the mouth is a mixture of the secretions 
of rnrious glands-the parotid, submaxillary, and snblinp;ual 
glands, and Jinally of innumerable mucous glands which are dis
ttibuted ov·er the entire mucous membrane of the mouth. The 
secretion of the salirnry glands is well known always to have an 
alkaline reaction, more distinct after a meal, very indistinct on 
an empty stomach. Pure bnccal mucus, on the other hand, 
such as is collected in animals, after ligature o{ the execretory 
ducts or all the salivary gland:;, has always an acicl reaction; aml 
this acid reaction is visibly increased ou contact with atmos
pheric air, inasmuch as acid fermentation then begins at once. 

Accottling, therefore, as the q uautity of the one secretion 
or the other predominates, the Uuids of the mouth have at one 
time more the peculiarities of salin1, and at another more those 
of mucL1s. :Huch debate has been had upon the saliva of nurs
lings, since it was first announced by Bidder and C. Schmidt' 

that it was incapable of converting starch into sugar, and that 
ernn the substance of the glands exerts not the least action upon 
starch. 

'Die Verdauungasti.fte uud der Stoffwechsel p. 22. 
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The recpnt researches of Jnlius Schiffer, howe\'er, furnish 
posith·e results of an opposite nature. Ile placed well-washed 
tulle bags, filled with sta1·ch-pa,;te, in the mouths of new-born 
babes before any nonrishment was gi,·en, ancl allowecl them to 
remain there for live minutes. After this time, Trommer's test 
gave e,·idence of sugar in every instance, while the ptne llnids of 
the month never garn the same reaction . Schiffer acknowledges 
that t11e salirn of new-born children changes starch into sngar 
much more slowly than that of adults. These facts have been 
explained on the grouncl of the general absPnce of the salivary 
secretion, just as the secretion of tears, or at least crying with 
shedding of tears, does not occur in ,-ery young chilcln•1L At all 
events, there is an uncluc vredominance of mucus on'r F=nli,·a in 
the mouths of nurslings. To this may be addecl the fact that in 
children :utificially nomished, who are affected with thrnsh much 
more frequently than children at the breast, the mo1·ernents of 
sucking are lost. 

".hile sucking at the nipple, the nursling draws the salil'll 
from its own salil'ary glands as well as the milk from the breast, 
while in the slight sucking from a rubber teat or in feeding from 
the spoon this stimulus is not brought to bear upon the salivary 
secrl•tion. 

,\s a fnrther promoter of acid fermentation in the mouth may 
be n•ckonecl the sncking nt those little bags filled with bread, 
milk, and sugnr, which, especially among the poor, are so much 
employed to quiet screaming children, and which undergo fer
mentation inn l'ery short time. 

In lying-in ancl foundling institutions the comrnnnication of 
thrn-'11 from one child to another through the medium of a 
nurse in common, or the promiscuous use of artificial teats, drink
ing-glasses, etc., has been observed, though the affection is not, 
tl1erdore, to be regarded as a directly contagions disease. The 
germs sec•m to be spread everywhere, and only require favoring 
rircn111stances to overrun the mucous membrane in great quan
tities. Aft<•r the example of RPrnak, who cultivated favns crust,, 
I macle experiments in cultivation more than twenty years ago.' 

1 Jienle u. Pfeufcr18 Zeitschrift f. rat, Med. N. F. lift. 2. 
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If a piece of the thrush membrane is placecl upon a slice of 
apple, covered with a bell-glass, and kept moist and warm, there 
appears, after from four to five days, on various portions of the 
el ice of apple, a tine microscopic fungus-layer, the lllOl'phological 
elelllents of which can in no wise be distinguished from the 
spores ancl thallns filaments of thnlsh membrane. A parallel 
experiment without the parasitic membraneulways gives negath-e 
results in this short spuce of time. The oiclium albicans of 
Robin is, according to Hallier, nothing else than the usual 
oicliurn lactis, the fungus of the acicl fermentation of milk, ancl 
belongs to the budding spores. These ure distinguished by the 
size aml elliptical, sometimes four-cornered, configuration of their 
indil"idual cells or limbs, and acquire their name because they 
multiply by separation of processes, or budding. 'fhey are the 
leaven of acid fermentation, and form in all hydro-carbons, when 
they contain enough carbonic acid gas for the growth of a fungns, 
on the one hand, and sufficient oxygen can gain access to tbem, 
on the other. 

These are sufficient grounds for the explanation of thrush in 
nm·slings. In adults it occurs only in protracted, debilitating 
diseases, especially in phthisical, diabetic, and cuncerous cases, 
and can be explained here also by anomalies in the chemical 
composition of the fiuids of the month, accelerated acicl fermen
tation, increased growth of epithelium, and the absence of the 
movements of chewing. The condition for its productions are 
the most favorable in warm seasons of the year and in damp 
J·esidences. In these chronic patients true croup of the mucous 
membrane of the mouth, a formation of grayish-yellow membrane, 
consisting of molecular masses, of fat and of pus-corpuscles with
out thallus filaments, occurs more frequently than simple thrush. 
A detailed description of croup will follow later among the 
diseases of the pharynx. 

Pathological Anatorny. 

Before the membrane becomes visible, the mucous membrane 
of the mouth is very red ancl somewhat sticky ; the secretion 
always gives an acid reaction, and this acid reaction is evidently 
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not due to retained and soured milk, for when the mouth is 
thoroughly cleansed with water, and nothing is allowed to be 
introduced for an hom after, the acid reaction still continues. 
"U this time already the mucus of the mouth invariably con
tains numerous spores oi fungi, egg-shaped, sharply-outlined 
bodies, sometimes hanging together in twos and threes, which 
can be seen in every preparation if the mucous membrane is only 
lightly scraped. These spores appear only very isolated, or not 
at all, on the normal mucous membrane. 

After a few hours white points, oE the size of a pin's head, 
appear on the mucous membrane of the month , mostly at first 
on the inner smface of the cheeks, which quickly increase in 
number, ancl also appear in various other places; and as early 
as on the second clay extensive white membranes are formed, 
which finally cover the entire cavity of the mouth, and even the 
pharynx and c:csophagus. 

Fortunately, the fungus confines itself rigidly to the squa
mous epithelium, a fact which was first remarked by Renbolcl, 
and thus al ways spares the larynx and the trachea. Even when 
the entire pharynx is co,·ered with this membrane, it never 
extends to the vocal cords, and the patients thus remain free 
from any symptoms oE stenosis of the larynx. After a long 
continuance the white membranes acquire a yellowish color, and 
even a brownish color if bleeding occurs from rough contact 
with them. 

For the first few clays the membrane sits toli>rably firmly on 
the mucous membrane, and can hardly be removed without 
some injury to the latter; at a later date it becomes quite loose, 
and can be wiped from the month "ith a damp cloth ill large 
quantities. The histological description of parasitic 1·cgetation 
of the Cl'sophag1:~,gh·cn by 'Vagner answers thoroughly for that 
of the remainder-)[ the cavity of the month. I once had the 
opportunity, ill 'the post-mortem examination of a chilcl, to 
l'xarn ine the mncons membrane of the month, covered with a 
recent deposit of thrnsh. After the mucous membrane lrnd been 
"·ell l1anle1wd, on microscopic section, after coloring with car
mine, I saw on the upper surface of the membrane a thi ck 
network of t11a llt1s filaments ancl spores imbecldecl in an amor-

VOL. YJ.--51 
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phous granular mass. At several places no epithelinm could he 
detected ; a t others the upper layer of the epi thelium could be 
seen ; the middle layer was entfrely gone, the lower layer again, 
in p:ut, reta ined. The thall ns filaments a re decidedly of two 
sorts : 1, broader, with many t ransverse stria tions, showing the 
exact form of yeast fungus; and, 2, smaller, slightl y granulated, 
with almost no transverse striation, and little sharpness of ont
line. The latter fibres appear more numerous than the former. 

The fur ther growth of these fibres in depth is interesting. 
\Ye see a tolerably large number of spores and thallns filaments 
penetrate in to the surface of the mucous membrane itself, and 
into the mucous glands ; and in favorable sections "·e can follow 
the individnal filaments in as far as the smooth muscular fi bres. 
Care must be taken to make the section from within ontwards, 
from the lower towards the upper surface, because, otherwise, 
the fnngus might be readily pnshed downwards mechanically 
by the direction of the cut. \Vagner saw al so ind i,·idnal fila
ments enter in to the lumen of the vessels, where he conld isolate 
them almost completely from the blood corpuscles by brushing 
them off in glycerine. In my case this did not occur, despite 
numerous attempts to accomplish it. Sometimes we are lucky 
enough to loosen large pieces of membrane a t once during life, 
ancl then we can examine the upper and lower surfaces separ
ately. 'Ve find most spores on the upper free surface, fewer 
filaments, ancl much well-preserved squamous epithelium; on 
the opposite, lower side, lit tle or no epi thelium, and Iew spores, 
but a thi ck ti ssue of thallns-filaments. 

If such a piece of membrane is laid for a clay in a solu tion of 
carbonate of potassa, the epithelium di sappears first, then the 
molecular mass appears homogeneous and translucent. while the 
spores and thallus- filaments, wh ose matted tissue then bPcomes 
clear throughou t the entire thickness of the membrane, ha\'e 
suffered no change. 

If a piece of the membrane is burned on a plate of pla tinum, a 
strong smell of burning fea thers is produced. Finally, the mem
brane is entirely solubl e in concentrated alkali es, ancl by the 
addi tion of acid to the solution white precipitates fall in a little 
whil e. The presence of fat in the membrane can be determined 
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by its t reatment with etlier. After evaporating tlie ether upon a 
wa tch-g lass, there is left a di stinct layer of fat, which is seen 
under t he microscope to consist of amorphous fat globules. 

These investigations sh ow tha t the thrush Iungus is developed 
upon sound epithelium. The uppermost layer of the epi thelium 
is al ways the thickest and densest, and the fungus seeks a path 
between these layers to a lower depth, like the roots of a tree in 
stony soil. The softer forms of the middle layer of epithelium 
admit of its rapid, luxurious g rowth , and the development of 
the epi thelium is thereby impeded, in all probability, so that 
the molecul a r mass may be regarded as the material of the in
complete epithelium. There is no trace of p us formation to be 
fo tlild at any spot. The nearest capillaries are somewhat dilated 
and di ·tended with blood corpuscles. 

It has a lready been remarked tha t thi s parasitic growtl1 is 
cleveloped on squamous epithelium only, and never upon cylinc 
dri cal ancl ciliated epi thelium, and its appearance upon the 
mucous membrane of the stomach and the intes tines is therefo re an 
impossibili ty. On the other hand, it does sometimes appea r upon 
the lowest portion of the rectum, and upon the female geni tals. 
If loose thrush membrane is found , post-mortem, in the stomach 
or in testines, it is no evidence that it has been formed there upon 
the mucous membrane. In the extensive implication o[ the 
mou th ancl oosophagus a large portion of the membrane thrown 
off must always be swall owed. The nasal cav ities always remain 
uninrnded, as can° be most beau tifully seen in children with 
congeni tal fi ssure of the palate. On the other hand, excoriations 
of the external skin, especially in the vicini ty of the mouth, on 
the chin and neck , u sually become covered with the growth. 
Furthermore, we find in the corpses of child ren, besides the 
fuug us, a high degree of a trophy and follicul ar enteritis; in 
adults, tuberculosis, carcinoma, extensive suppuration, pyremia, 
and other severe exhaus ting diseases. 

Symptoms. 

The most essential symptoms, relative to the fo rm and the 
anatomico-hi stological characteristics, have already been spoken 
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of in the previous section. In lying-in and foundling institu
tions the first commencement of the disease can frequently be 
observed. The normal, light-red color of the cavity of the month 
becomes uni formly darker, but never in the form of patches or 
islets. \\"hem the mucous membrane lies directly over the bone, 
as on the hard pala te and on the free border o[ the jaw-bones, 
the redness cannot acquire as grefit an intensity as in the re
maining portions; the tongue, on the other hand. as the most 
vascular portion of the cavity of the month, is always the most 
intensely reddened. Its tnrgescence is so great that the fnngi
form papillro become di stinctly prominent. 

If, in thi s stage, the cavity of the month is examined with the 
linger, a decided elevation of temperature is felt, and a di sposi
tion to dryness. The congested parts are, furthermore, painful 
to the touch, for children do not suck at the finger-tip put into 
their months, as is always the case in health, lrnt move the head 
back and forth impatiently until the finger is removel1. Nor do 
they suck at the breast any more with the pleasure previously 
mani fes ted, but they frequently drop it with cries o[ pain. Adult 
patients also complain of the pain upon movement of the mouth, 
or when it is touched. The acid reaction of the month, which 
appears so early and continues during the entire course of the 
disease, is of special significance, making it probable that the 
acic1 reaction is the occasion of the en tire fung us-formation. 

As long as the affection is not complic:,i.ted with intestinal 
catarrh, as occurs in the majority of cases, its symptoms are alto
gether Yery slight, ancl the entire malacly runs its course in a 
few clays, if proper attention is paid to cleanliness. On the third 
or fo urth clay, the mPmbrane can be reaclily removecl wi th a moist 
rag. Sometimes it is reproclncecl once more, bu t does not again 
ofl'er any special difficulty to cleansing, and there is no loss of 
substance in the mucous membrane. 

\\' hen thrush attack s a rtificially feel children, quite a clifl'en'nt 
p icture is presen ted. An uncontrollable cl iarrhcea is then asso
ciated with the cli sease, consisting of green, acid stools, by means 
o[ which the folds of the nates, the inner surfaces of the thighs, 
aml the heels are deeply reclclenecl and even tually excoriated. 
Rapidly increasing emacia tion soon supervenes ; the larger fon · 
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tanelle sinks in , the eyeballs lie deeply in their sockets, the nose 
and chin become sharp, the skin loses its normal elasticity and 
warmth, and the children d ie within a few weeks of atrophy. 
In such cases, the thrush always reappears, even under the mos t 
careful treatment, and persists until death ; in which case, on 
post-mortem, we find the u pper portion of the msoplrng us also 
clothed with a solid cylindrical membrane ; with the evidences uI 
follicul ar enteritis in the in testines and in the mesenteric g lands. 

One of the chief obstacles to recovery is the continuous res t· 
lessness of the chil clren, which the attendants usually q uiet by 
giving them a sugar-teat to suck. 'fhe sweet contents of thi s 
teat, though effecting momentary quiet, always excites acid fer · 
rnentation anew. This unfortuna te complica tion is so constant an 
occunence in fo und ling-establishments, that physicians, whose 
observation is confined to such institutions, as, for example, B. 
Valleix, in the P arisian insti tution for fonndlings, learn to look 
upon it as an integral portion of the disease- a view which, intro
duced by Valleix, was adopted in the manuals of diseases of 
children fo r many years. 

But one who has frequent opportuni ty to see thrush in 
private prac tice, and in children a t the breast, can readily con
vince himself that even an ex tensive form ation of membrane 
may disappear fully within a few day s wi thout the sligh test 
sequel. 

D iagnosis. 

Thrush may be confounded with the first appearance of 
aph thous ulcers on the hard palate. .A.s ali·eady remarked con
cern ing aphthous stomatiti s, this begins as whi te fi brinous exu
dations, the size of pin-heads, situated beneath the epithelium, 
and thrown off af ter a few days. Thi eruption is bounded by 
a dark-red border, and under the microscope shows no thallus
fibril s nor spores. 

Thrush is likewise distinguished from croup and d iph theritis 
by the microscopic cons ti tnents of the membrane, by its white 
color, and by the absence of fever, fe tor, and laryngeal symp
toms. 



806 VOGEL.-DlSEASES OF LIPS AND CAVITY o~· MOUTil. 

Prognosis. 

The thrush of children at the breast, which runs its course 
without diarrham, is a very harmless malady, which terminate in 
recovery in a few days. When in feeble, artificially nourished 
children follicular enteritis is complicated with it, recovery is 
not to he expected, and the children gradually perish, with no 
hope of rescue, after months of continuance of tlrn disease. 

The thrush of adults is of the worst prognostic significance, 
not that the affection of the mouth entails any great danger, 
but as an evidence of far.advanced cachexia. In phthisical and 
cancerous patients it indicates with certainty the approaching 
end. In protracted puerperal fever and in typhus it vitiates 
the prognosis in the worst manner; yet even in these cases 
rncovery is said to take place now and then. 

Treatment. 

My experiments have proved that the membrane of thrush, 
placed in pure water or in any solution of a non-alkaline salt, 
after a few clays develops little tendrils of new thallus-filaments. 
'l'his experiment succeeds most exquisitely with sugared water. 
In dilute alkaline solutions, borax and phosphate of soda, as 
well as in solutions of the metallic salts, nitrate of silver, cot'l'O

sive sublimate, and sulphate of copper, on the contmry, no 
new formation of fungus takes place. In concentrated alkaline 
solutions, finally, the membrane becomes first soft and trans
parent, and finally dissol\'es into a light cloud, which, under the 
microscope, consists entirely of a mesh of thall us-fibrils. 

As no remedy has yet been cliscovered to dissolve the mem
brane in the cavity of the mouth without considerable injury, 
we must be satisfiecl to restrain the further growth of fungi 
by dilute alkaline solutions. Solutions of carbonate of potassa 
or soda, or of borax (twenty-five grains to the ounce}, effect 
this end thoroughly. A rag is moistened in the tluicl, and the 
entire mouth washed out with it every hour. These small closes, 
even when swallowed, clo not produce any deleterious effect 
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upon the appetite nor upon the action of the bowels. The 
linctus of borax and honey kept by the apothecaries fails in its 
object, inasmuch as the favorable action of the borax is annulled 

1
by the injurious effect of the sweet honey. 

In thrnsh, compHcated with enteritis, the usual practice is to 
employ nitrate of silver locally, touching the parts several times 
a day, either with the stick or with a ten-grain solution; but the 
results are not decided. 

There is only one remedy for the thrush and follicnla1· enteritis 
of artificially nourished children, and that is the breast of a 
healthy nurse. Children that are quite atrophied, and nearly 
dying, even when they have been for some months without the 
mother's breast, take to it greedily, and after a few efforts 
drink like healthy nmsHngs. The previously ine!fectual treat
ment of thrush is substitut•>d by simple cleanliness, and after a 
few days sound sleep returns as well as normal stools and 
rapid increase of fat. 

The removal of the sugar teat is absolutely necessary, if 
improvement is to be expected. If the employment of a wet
nurse is impossible, the children are best nourished with glu
tinous bee! broths ; and they may be given for drink a decoc tion 
of salep with a few drops of red wine. 

5. Gangrene of the Cheeks. Noma. 

Baron, Journ. de mCd. pnr Leroux, etc. 1816. T. 36. Bulletin de la. facultC. 6 and 

7.-Isnard·Cevoule, Journ. complem. du diet. des sc. ml!d. 1810. Cahier. 16.
Sieliert, llu fcland's Journ. Bd. 33. D('c. p. 74.~Romberu, Hust's :l\lagaziu. Bd. 

30. li ft . 2. p. 344.-LI. L. Richter, Der Wasscrkrcbs dcr Kinder. Berlin. 1828. 

-Jg. Wiegand, Der Wasscrkrebs. Erlangen. 1830. -J. Ji1rank, Prreccpt. etc. 

V. III. Vol. l. sect. I. p. (j'J8.-Froriep, Patholog. anatom. Abbilclgu. Weimar, 

1836. Lief. 1 u. 2.-1"aupin, Journ. des Connaiss. mM.-chir. Avril, 1839.

CllnsttJtt, Schmidt's Encyclopiid. Bd. IV. p. 658.-Hunt, :Mcd.-chir. transact. 
Vol. "X:XVI.-J. Tom·des, Du noma de la bouche chcz les enfants. Strassburg, 

1848.-Albers, Arch. f. physiol. Ilcilkdc. Jahrg. L""\. p. 515.-lWlict et Barlhez, 

Trait6 des maladies des enfants. 2. Edit. Paris. 1853. T. ll. -JI. Ileiller, Cuncrum 

oris. Edinb. Med. Journ. 1862, April.-Glynn, Cnncrum ori s. Brit. Med. Jour. 
186!:1, Mch. 13.-1.trllner, UeberNoma. Berlin.1870. Disscrt.-Etl,qm·, W S., On 

cancrum eris. St. Louis Ucd. und Surg. Joum. 1870. Scpt.-Lanye, Eiu Fall 
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von Noma, gchcilt durch iiussere Anwendung von 01. tercbinth. :Mcmorabil. 
1871. No. 2.-&hmid, A., Ucber das Vcrhiiltni!,s von Noma zu G:mgr::ena ori~. 
Bair. a. IntellgzUl. 1872. No. 39.-Various manuals and treatises on diseases of 
children and on special pathology aud therapeutics. 

SYNONYMS: Water-cancer; cancer aqitaticus; carbunculus 
labiorum et genarum; gangrr.ena oris; stomatornalacia pu
trida; stomatosepsis; stornatonecrosis. 

By Noma(.) voµ~, pastmage; feeding tetter) we understand 
a rapid gangrenous destrnction of the cheek, commencing at one 
cornel' of the mouth. Even llippocrates recognized voµal, eating 
ulcers, though we cannot find in the older authors any distinct 
descl'iption of the process which we at present call noma. The 
first one who gave a characteristic description was, according to 
Bambel'ger, the Hollander Battus, in the beginning of the 
seventeenth century; and another Ilollander, Van de Voorde, 
was the first to use the name of water-cancer-a v~ry inappro
priate appellation, because there is not the remotest idea of its 
being a cancer or a neoplasm. Finally, Richter and Tourdes 
lta"e earned credit by their historic researches on the subject of 
no ma. 

Etiology. 

Noma is an unfrequent disease. \Vest 11as observed but seven 
cases among 30,000 sick children, six of which cases terminated 
fatally. I myseU remember but five cases, of which only one 
rncovered. In the surgical clinic of Dorpat it is proportion
ately frequent, one or two cases being brought there annually. 
Children of from two to twelve years of age are most disposed 
to it; it does not appear in nurslings at all, and in adults 
extremely seldom. Girls are more frequently affected than boys. 
Entirely healthy, strong children are never attacked with noma, 
but only those convalescent from severe diseases, such as scar
latina, measles, small-pox, typhus, whooping cough, intermittent 
fever, aucl dysentery; and then, as a rule, only those who, before 
the ons0t of these infectious diseases, had sufiered from debility, 
scrofulous affections of all sorts, diarrhma, etc. 
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That pover ty, poor nourishment, and clamp residence may aill 
in p romoting this ev il, will not be denied ; but the e[ect o[ these 
deleterious influences cannot be n ry potent, or norn a wo ulcl be 
much more frequent among the impoveri slled masses in large 
cities. Edgar, an Ametican wTi ter, declares that the view that 
norna appears onl y in children's hospitals, or in the tldekly popu
la ted d istricts of la rge cities, is incorrect, at least fo r America. He 
himself observed a series of cases in children under fiv e years of 
age, and three well-clevelopecl cases in adults, during the year 
1844, in a di stri ct opposite St. Lot1is, where, after an overOow, 
the remains of drowned animals and of cl estroyed vege ta tion 
were left to decompose dming the au tumn. Of my five cases 
two belonged to well -to-do peasantry. 

The abuse of mercury-which was frequently given, ancl is 
still given, in the fo t·m of large doses of calomel, at the com
mencement o[ acute diseases-has always been complained of as 
a further cause of noma. In a la rge number of reports on noma 
we find it noticed tha t some..calomel powders had been taken in 
the course of the p rev ious infec tious di sease; but even here all 
tLat has already been said, on the etiological relations of the in1 -
povel"isbecl conclitio11 of the lower classes, s till holds true. If 
noma were the result of the use of mercury , it should appear 
much more frequently. Eclgar and Keiller exp.-essly mention 
t~at in their cases no preparations of mercury had beeH acl minis
terecl. 

Its proportiona tely frequent occurrence in Holland, and in 
the coast- regions especially, where inunda tions are frequent, 
while, accot·ding to E isenmann, it is entirely unknown in the 
south of Germany, is striking . Its infrequency ev idently stamps 
it as a sporadic d isease onl y, ancl nothing regard ing its con
tagiousness has ever been repor ted . The few cases in adults that 
have thus far been clescribecl were among convalescents from 
typh us a ncl those who had suffered from the abuse of mercury. 
In malig nant epidemics of ty phus, we notice an esp<•c ial d ispo
sition to gang rene; and the parotitis, ending i11 m pi cl c1estrn c
tion of tissue, fo und in typLus cases, may be regarded as an 
analogous process. 
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Symptoms. 

In a convalescent from the above-enumera ted infectious dis
eases there is formed, without any local cause, a hard place 
on the cheek , the size of a hazel-nut, generally quite close 
to the corner of the mouth. If the opportunity is presented of 
exami11ing the development of the case during the first fe1v 
houl's, i t is said that the affected portion of the mucous mem
brane or the cheeks will be found transformed int.o a flat 
ichol'ous bulla. My patients did not come under observation at 
so early a stage; in those cases which I saw the earlies t I found 
the mucous membrane of the cheek lloating in loose sh rnds upon 
a black gangrenous lloor. The tumor pa lpa ted from the outside 
feels as hard as a board, and it is extremely sensitive to the touch, 
especially at its periphery. As earl y as on the second day the 
cutis assumes a bluish tint, the epidermis fall s ofl', and there is 
revealed a black eschar, which usually has a decided disposition 
to shrivel and dry up. Although by this shrivelling a line of 
demarcation is apparently formed (a deep g roove filled with 
ichor, between the nol"mal and the mortified ti ssue), the gangrene 
still pl"ogresses rapidly in every direction, towards the periphery 
as well as towards the deeper parts. In a short time the cheek 
is broken through , and a dirty, shreddy saliva flows out beside 
the eschar. The gangrene invades the lips, where, however, it 
almost always stops at the middle line; and it also invades the 
corresponding ai m of the nose and the enti re cheek as far as the 
lower eye lid and the external em·. Ordinarily it does not extend 
down wards below the border of the lowet· jaw. At the same time 
the jaw becomes necrotic, the loosened teeth can be removed by 
the fing ' l'S in a few days, and frequently cany off pieces of the 
jaw-bo ne with them. The tong ue usually remains uninjured. 
The entire side of the fa ce becomes swollen and cederna tous, and 
the neighboring cervical glands become infiltratl'd . The nause
nting gangrenous odor fill s the entire apartment of the patient, 
and cattses most serious embarrassment in caring for these nnfor
tnna tes. Sometimrs new, independent centres or gangrene are 
formed at some distance from the main one, which spread at once 
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and eventually come into communication with the primary circle 
of destrnctiou. The salivary secretion is considerably increased, 
and progresses even to ptyalism. Finally, the cheek is entirely cast 
o[ in large black eschars, whereupon the necrotic jaw, denuded 
of its gum, can be seen lying at the bottom or ragged, gan
grenous ulcers. The gangrenous border finally extends, when 
life is sufficiently prolonged, over the entire cheek, and the chil
dren undergo a fearful loss of substance, so much so that they 
can no longer be recognized. 

It is very remarkable that this process should almost invari
ably commence at one and the same point, the vicinity of one 
corner of the mouth . In only one case did I see the gangrene 
begi n beneath the lobe of the ear; from which point, however, 
it rapidly ex tended forwards and progressed in depth at the 
same time, so that when the case ended fatally after a few days, 
the destruction presented the picture of ordinary noma. It is 
further worthy of note, that the destruction almost always re
mains unilateral, as is especially evident on the nose and upper 
lip. This stereotyped restriction to a certain spot, as well as the 
constant limitation to one side of the face, points very closely 
to a local originating cause, though thus far our anatomical 
studies have not been able to give us the explanation of the 
matter. 

'l'he first thought that suggests itself is, that it might depend 
upon embolism of a large artery, from debility of the cardiac 
muscle or the greater coagnlability of the blood; but it would 
remain incomprehensible why embolism should not occasionally 
occur in other va cular territories, such as the lower extremi ties, 
tlie liver, the kid neys, etc. 'Ve must, therefore, if we in tend to 
seek an explanation, turn onr attention to the nervous system, 
the trifacial, the facial, and the vaso-motor nerves, of late so 
often quoted; but we will not here enter this domain of hypothe
sis. Only so mnch will be mentioned that, on dividing the tl"i
facial in clogs, as Magenclie 1 demonstrated, the eyeball is de
stroyed, the half of the tongue becomes dry, brown, and fi ssured, 

r .l!r1genclic, Lec;:ons sur les fonctious et les ma.ladies du systCme nerveux. Paris. 1839. 
T. II. p. 31. 
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the gums become spongy and hemorrhagic, and the teeth become 
loose. In animals tenacious of life, the batrachians, for exam pie, 
the soft portions of the/ace are cast off' in gangrenous shreds, 
fust as in spontaneous gangrene. After three or four weeks only 
one-half of the face remains. The disproportionate liability of 
gil"ls to noma points also to the more ll-ri table nervous system 
of the female sex. 

The constitutional disturbance is slight at the commencement, 
the temperature often only moderately elevated, the pulse not 
alarmingly huniecl, the pains insignificant. On the other hand, 
the cachectic, collapsed, pale appearance, which is still more in
creased by a shining rodema of the affected cheek, sometimes 
also or the well sicle, is conspicuous. l\Iost children are apathetic, 
deeply depressed, are at best able to take fluids only, ancl gi1·e 
expre sion to their lamentable condition merely by slight whim
pering. Ilow rapidly the strength declines, ancl nutl'ition recedes, 
may be known from the fact that roclema or the feet sets in within 
a few days from the commencement of the noma. Usually, 
towards the encl, delirium supervenes, with profuse diar1·hcea and 
a purnlent, ichorous, ancl eveu gangrenous infiltration of the 
lungs, sometimes also gangrene of the female gen ital ia. Death 
follows, with few exceptions, within a few days after the com
mencement of the gangrene. 

In the exceptional cases of recovery, the gangrenous eclges 
become cleanccl olI and covered with granulations, the :jaw-bono 
is cast olI as far as i t is necrotic, and at the end of months, cica
t1faation occurs with horrible disfigurement of the face. Perma
nent injury may be clevelopecl thrnugh ectropion, loss or the jaw
bone, and impeded movement of the lower jaw, in consequence 
of fu-m cicatrization. 

Pathological Anatomy. 

The corpse has a very penetrating gangrcnons oclor, ancl $OOn 
becomes pntricl ; the general integuments arp shrivellecl; the face 
is always turgid with mdema, the ankles frequently so. The 
entire bocly shows a striking lack of bloocl; thP ga ngrenous parts 
are transformed into a syrupy blackish-brown mas'l; ancl the 
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bones are uncovered, brownish in color, and friable. In the adja
cent portions of the cheek, not yet occupiecl by the gangrene, there 
isa dense exudation; the undestroyed portions of the mou th, the 
palate, tongue, tonsils, etc., are swollen, ancl covered with black 
scales or crnsts . If such an eschar is hardened, and examinPd 
in fine transverse and horizontal sections, we find much frpe fat 
and traces of muscle; the nen ·es are somewhat yellowish ex
ternally, but their elements can still be distinctly distinguished ; 
the vessels thickened in their walls are fill ed with thrombi. This 
is also the reason why hemorrhage occurs so seldom during life; 
though Tlueter reports a case in which fatal hemorrhage occurred. 
Rilliet and Barthez, in one case, founcl the duct of Steno pPrme
able and uninjLU·ed in the midst of the eschar. The blood rloes 
not exh ibit any characteristic peculiarities; sometimes it is re
markably diltluent, sometimes it contains considerable normal 
coagula. 

In the lungs there are frequentlyfonnd hemonhagic infarc tions, 
lobular or metastatic lobar pneumonia, ancl even gangrene. The 
intes tines usually show ev idences of catarrh more or less distinct, 
which could hardly be otherwise, in view of the quantities of 
gangrenous ichor swallowed. 

The remainder of the body w.ill be found in a condition cor
responding to tbe nature of the previous disease. 'Vhile measles 
and sca rl et fever will leave no traces behind them, the diagnosis 
of typhoid fenr, of dysentery, or of malarial cachexia, can still 
be made with certainty. 

Diagnosis. 

Certain of the older antliors consider this disease as carbuncle 
or anthrax (J. Frank); others consider it as malignant pustule 
(Canstatt). Carbuncle always begins in an aggregation of fumn· 
cles, which excite such swell ing of the intermediate cutis that it 
becomes gangrenous, It passes from the cutis downwards, and 
is limited to the subcutaneous connective t issue. Noma extench, 
on th0 one hancl , from the mucous membrane outwards, by whieh 
the cutis is at once rendered gangrenous, without any previous 
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appe1u~nce of furuncles; on the other hand, it extends in depth 
with equal rapidity, and destroys the bones or the jaw. 

Noma certainly presents a great similarity in form to malig
nant pustule, but the infiltration of the cutis is much denser and 
wider-spread in the latter affection, and the general condition of 
the system takes ]Jart on the very first day in a much more seri
ous manner. In addition to this, we have in noma, usually, no 
special etiological evidence of contagion. :Malignant pustule oc
curs simultaneously with epizootic disease, and especially attacks 
those previously healthy persons whose occupation obliges them 
to work over the tissues of dead animals and their offal. In the 
noma of children there is not one of all these causes to be discov
ered; on the other hand, a debilitating febrile disease always 
precedes it. 

By a few authors, Siebert, Hildenbrand, Henke, Jorg, and 
others, noma is considered a malignant form or scorbutus. Here 
we ha\'e, inversely, as with anthrax (Milzbrand), similarity of 
cause, but no similarity or form. Both processes occur in en. 
feebled individuals rendered anremic by previous infectious 
disease; but in scorbutus the disease of the mouth is only one 
or the manifestations or the general affection, and, in its out
ward manifestations (proliferation and hemorrhage of the gums), 
has nothing to do with gangrene. 

Extreme grades of stomacace and mercurial stomatitis may 
eventuate in destruction or the mucous membrane of the cheek. 
the gums, and the jaw-bones, which can hardly be distinguished 
from noma; but it requires a much longer time, and wanton 
neglect, and even then the most essential indication of noma, 
the rapid gangrene of the skin, does not present itself. The 
course or the affections, also, is quite different, for while from 
eighty to ninety per cent. of the cases of noma perish in a few 
days, a fatal termination is an infrequent result in the other 
process. 

In gangrenous diphtheria and in malignant scarlatina the 
posterior portions of the cavity of the mouth become gangrenous. 
but not the cheeks; and distinct diphtheritic membrane is seen 
on the remaining non-gangrenous portions; otherwisP these pro· 
cesses resemble it very much, especially as far as concerns the 
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rapid collap e and the regularly unfortuna te termination. Con
fusion with syphilitic, lupous, and cancerous ulcers of the iips is 
so unlikely, that i t does. not appear necessary to indicate more 
definitely their points of difference. 

Treatment. 

Only so much can be said concerning prophylaxis, that, in the 
treatment of all the infectious diseases known as precursors of 
noma, all debilitating and powerful remedies, especially mercmy, 
should be rigidly abstained from, and care be taken to secure 
systematic VPntilation and the most efficient nutrition. If noma 
is once developed, the first indication is to sustain the rapid ly 
waning strength by tonics and stimulants. The treatment uni
versally recommencl ed by authors, with decoctions of cinchona, 
solutions of q uinine, wine, and coffee containing large propor· 
tions of milk . is mostly thwarted by the unwillingness with 
which patients, children especially, drink-an unwillingness 
which soon amounts to inability, when perforation of the cheek 
has once taken place and the fluids taken into the mouth 
flow back over the gangrenous ti ssue. 

'\Vith regard to general hygienic measures, we have, above 
all, in patients with gangrenous des truction, to secure the freest 
ventilation. In warm seasons of the year the patients should 
lie in the open air day ancl night, and in winter the windows 
should be opened several times a day, a powerful heat being 
mainta ined, ancl efforts made to destroy the cadaverous odor 
by chloride of lime and the burning of the fl owers of sul phur. 

As pa tients soil themselves very much wi th the ichorous d is
charges, and frequently are unable to endu re any covering ha nd
age, daily complete cleansing in the warm ha th and entire 
change of clothing is absolu tely necessary. To prevent the con
tinuous swallowing of the di scliarges, Marjolin aclv ises laying 
the patients on the affected side, the frequent rinsing of the 
mouth with d isinfec tant garg les. ancl washing out the mouths 
of li ttle children [1·equently with a syringe, especially before 
giving them nonrishment. In all the cases thns far treated by 
myself, all these precautions were very lit tle or not at all 
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practicable, on account of the resistance of the very unwilling 
little patients; and morphia, therefore, was the only quieting 
medium. 

Under such forlorn circumstances, the aim has always been 
to restrain the evil by the most various topical remedies. 
There is hardly a caustic that has not been tried. Billa1·cl 
adl'ises making a crncial incision in the infiltrated cheek, and 
the insertion into it of the butter of antimony. Van cler 
Voorde recommends concentrated sulphuric acid, which should 
be hticl upon the entire diseaseil surface several times a clay 
until a line of demarcation is seen. Hydrochloric acid has 
come very much into use, chiefly by the advice of Siebert. It is 
laid upon the parts several times a day . just as is recommended 
with sulphuric acid, and after each application of the acid the 
wound is covered with charpie. R ey and Ilermes obtained suc
cessful results with charpie saturated in a concentrated solution 
of table salt. Hunt dresses with chlorate of potassa ; Deutsch 
with a camphor-pas te. Nitric acid is recommended by Baron; 
pyrolig1wous acid by Klaatsch. Rust and Young dress several 
times a day with a solution of conosive sublimate; :Harjolin 
and Corrigan with nitrate of silver; Busch with charcoal. Keil
ler cauterizes, under chloroform narcosis, with concentrated nitric 
acid or with chloride of iron, anc1 then syringes the mouth out 
diligently with a solution of chlol'inated lime-under which 
treatment two cases recovered out of six. Lange employed oil 
of t11rpentine in a severe case, in which a part of the cheek was 
already destroyed by gangrene as well as nearly half of the 
tongue, by laying saturated charpie upon the parts and renew
ing the application eve ry two hours. The result was surprising, 
inasmuch as the gangrene soon became limited, anc1 cicatrization 
set in. 

" 'ith the exception of charcoal, all the above-named materials 
are yery powerful, and produce seYere pains when coming in con
tact with the parts not yet gangrenous. It is also to he remem
bered that if the cheek is once perforated, a large portion of 
these caustics may get into the month and be swallowed. As 
nearly all these procedures are much too painfnl to be repeatedly 
empl oyed without chloroform, it seems cdc1cntly more rational 



XEt:H:OSES OF THE :MOt:TH. 817 

to apply, nnder chlo roform narco>is, the most radi cal and safest 
of all caustics, the hot iron. 

The one patient that I have thus far seen recover from a 
serere noma, with lo:;s of the entire cheek, and a portion of the 
upper jaw, was several times touched by me with concentrated 
hydrochloric acid, and the cavity of the mouth as well as the 
entire gangrenous surface thoroughly syringed with chl ornte or 
potash. After a few months several pla:;tic operations were 
performec1 on the child, which may be clenominatecl successful 
in a snrgieal :;ense, but which left what the laity would consider 
an extensive permanent disfigurement. 

6. Neuroses of the Mouth. 

Oanstfllt, Schmidt's Encyclop£id. Bd. VT. p. 52'J.-RnmhPr9, Lf' hrhuch dcr Nervcn· 
kmnkhcitcn. Berlin. 1830.-.&tmberger, Yirchow's llandbud1 dcr spec. Patho1. 
B<l. VI. 1. Ahth.-/htssr, Virchow's Ilandbuch der spec. Pathol. Bd. IV. t. 
Al1lh.-Lolzl>uk, DL·utsche Klinik. 1858. No. 12.-No~l Gu11t:au, Paralysis fol· 
lowing diplitheritis. Hr>vue de thCrap. med. cliir. 185!1. No. 15.-A. Mai119ault, 

P aralysis fo llowing diphtheritis. Arch. gen. de mCd. 183!1. Aout-Dec.-Ilcricht 
Uher Diphthcritis. i\leLl.~chirurg. Monatshcftc. 1861. Bel. I. p. 307.-J,fe, On 
diplithcritic parnlysis. Onz. hebcl. 1860. 43.-Dondrrs, Paralytisd1c S~·mpt. nach 
Diphthcritis. Arch. f. hullii.nd . llcitr£i.gc z. Natur· und llcilkde. B<l. IT. ll r ft 4. 
-1'ro11ssenu, Clin. ml'.!<lic. d e l'llotcl Dicu. Cu llman's translntion mto German. 
'V tirzburg. 1866. Bel I. p. 357. -Jt~tf"e, Bcrichtc iibcr die gcsammtc Diphthenc. 
Schmidt's Jahrllch. Bd. 140. p. 207. u. Bel. 14!1. p. 217 u. 321.-llirs1·/iberg, 
Berlin kliu. " ""ochcnschrift. l BGS. 48. u. 49.-Guttman, ibid. No. 51.-A. Fu'Vilk, 
Parnlssis after c.liph thcriu. Annal. mCd. psych. 5. &r. II. p. 267. Sept. 1869.
Lussantt, Recherches cxpCrimcntales et pathologiqucs sur Jes ncrfs du gout. 
Arc:h. d. physiologic. lSGD. Ser. 1. p. 20.-Elllenburg, Lchrbuch dcr fonctionellcu 
Ncrvcnkrnnkhtu. Berl. 1871. p. 292.-J. Burn"y lto, Temporary loss of taste. 
Trans. Cliu. So. Y. p. 21 £1. 1872. Schmidt's Jnbrbchcr. Bd. l JD. p. 128. 

The diseases of the nerves will be thoroughly discussed in 
another place, and it is not intended, therefore, to enter here 
upon all questions concerning the neuroses of the cavity of the 
mouth. I shall content myself, therefore, for the sake of corn-
11Ieteness ancl of cli:U:erential diagnosis, with giving a general 
outline of the sensory ancl motor distmbances which primarily 
aul! solely affect the cal'ity of the mouth. 

YOL. n.-52 
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A.-SENSORY DISTURBANCES. 

W e distinguish here the disturbances of the sense of touch 

from those o( the sense of taste. 'Vhile by the first we distinguish 

temperature, consistence, volnme, surface, pressure, etc., the lat
ter recognizes the chemical peculiarities of the object o[ taste. 

Though controversies with reference to the nerves of taste are by 

no means at an end, it has still been establi shed by1ihysiological 

experiment and clinical observation that the pPrcep tions of 

touch and taste in the tongue must depend upon different nerves. 

Each one can be individually diseased, whether in the exci tation, 

the diminution, or the entire abolition of function, with complete 

integrity of the other. 

1. Anomalies of Tactile Sensation. 

a. Hyperrestlwsia, sensa tion of pain in the moutl1, is gen

erally only one of the manifestations of nPura lgia or the fifth pail', 

but it occurs also, exceptionally, confinecl to the g ums (a lvpolar 

neuralg ia), or to the tongue. Patients clt>se ribe thrse neuralgias 

as exceedingly painful and severe. The pain appears mo, tly in 

paroxysms, remains sometimes concentrated at one point, but 

often shoots like lightning through an entire row of teeth, or 

thrnugh one-half of the tongue. In half a minute or a minu te 

these pains suddenly cease, to return again as suddenly. In 
addition to such slight attacks, special parnxysms occur, which 

continue for many hours, even for days together. Grndually a 

permanent irritability and sensith·eness o( one.or seYeral points 

supervenes, on contact with which tlw se,-erest pains sp1·ead 

over a greater extent of surface. The second branch of the tri

facial is afiectecl the most frequently, and the pain shoots along 

its course in the upper row of teeth, the upper lip, the palate, 

ancl the alre of the nose. The third hrnnch is less frequently 

affec ted, in which case the pain shoots into the lower jaw, the 

lower lip, the border and tip of the tongue. The sal ivary 

secretion is usually augmented in both the"e varieties of neuralgia, 

and may increase to complete salivation. 
The cliJ!'erential diagnosis is not always easy . First of all, 
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a careful inspection and palpation of the entire cadty of the 
mouth is to be made, in order to find whether a sma ll ukern.tion 
of the tongue, caries of the teeth, or an affection of the bone i8 
not the source of the trouble. The remorn l o[ singh·, painful 
teeth is indicated umler all circumstances, even when 110 altem· 
tion is visible upon the crown. 'Vhat further concem~ the 
etiology and treatment must be relega ted to the section 011 the 
neuralgim. 

b. 1l11resthesia.-Diminntion of sensifo·eness is prncllleed 
either by central disease of the brain, in which case the opp<"ite 
11alf of the face will be insensible, or by peripheral i11j11ry of the 
secoml or third branch of the trifacial. It usually ap1wai·s. n11i 
laterall y, immediately after apoplexies and e111bnlism of the 
brain, but it is only very transitory, and will har<lly attract further 
notice on account of the general se,·erity of the case. In peri
pheral paralysis of the trifacial an ti facial ner\'es, thi s anrcsthesia 
offers such slight symptoms that they sometimes rPmai n Pn ti1 ·<'l y 
concealed from the patient. The most promi1wnt symptom 
ahrnys is, that, when the patient drinks out of a tnmhlPr. he 
imagines that ha!C the border of the g lass is broken off. Patients 
likewise do not feel the bn·ad-crnmbs which remain. after a mea l, 
between the cheeks and thP gn ms ; and the gums on the cl iscased 
side become sp ongy, aud frequently bleed. 

According as the injury to the fif th nen·e ex ists nmrer or 
further from the centre, tlw tongue is also affectNl nnilaternll.1', 
in which casP, howl~ver, the di6turbanccs o f taste almm-t alway:i 
occur on the antP1for and miclclle portion of th P half of rite 
tongne. Then tlwre appear also the other signs of paralysis 
of thc' ti·ifaeial: ulceration of tho eyeball , loss of sensation 01·e r 
the enti1«' half of the fore, loss of smell in the nostril of the 
affeetetl sicll', and paralysi; of the muscles of mast ication. 

. The dill[!/10 .~is of these cond itions is usually simplP, and 
it is hanlly possible to make a mistakP. The prognosis depends 
altogerlwr upon the etiological condition. In central disease, at 
most a stand-still , bnt u sually an aggravation, is to be anti ci
patell; iwripheral drcnmscribed disease of the trifacial may con
tinue many years without untoward results. 

The treatment does not include any special indication with 
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reference to the cavity of the mouth, but is to be pursut•d with 
reference to the general condition, conceming which the details 
may be consultecl under the head of the diseases of the nerves 

2. Ano1nalies of tlie Sense of Taste. 

The sense of taste may be-1st, lessened; or, 2d, entirely lost; 
or, 3d, intensified; and, finally, 4th, special sensations of 
taste may present themselves spontancollsly, which are Ll"'mlly 
called forth only by certain foods and spices. \Ve can clearly 
distingnish but fo ur distinct sensations of taste, viz., sweet, 
bitter, sour, and salt; ancl we test the tongue by allowing such 
substances, preferably in a sol llble fonn, to come in contact witl1 
the terminal filaments of the nerves of taste. 'l'he most co11-
rnnient substances for these experiments are sugar-water, ti11c
tnre of quassia, dilute acetic acid, a11d a solution of table-salt. 
By various dilutions of these sollltions the investigation may be 
varied in great measure, as has been more thoroughly set forth 
by Enlenburg.' 

Disturbanct•s of taste derend most frequently upon allrrn
tions of the lingual mucous membrane; less frequently upon 
diseases of the brain and the glo;so·pharyngeal nerve. Con
ditions approaching psychological a!Tections, such as hysteria 
aml hypochondria, often alter the taste in yarious ways. 

a. Anasthesia of tlw nervea of taste. Ageustia. 

This may be either complete, so that the patient cannot per
cPive the most intense impressions of taste; or incomplete, in 
which case only strnng spices, very sour, bitter, 01· SWl't't st1b
stances can be distinguished. 'l'here is also a slowness in percep
tion, and the patient cannot decide as to the taste until a[te1· some 
seconds. The anrnsthesia is genPrally extended over the entire 
snrface of the tongue ; sometimes, howm·er, it is only unilat<'ral; 
ancl, in less frequent cases, it is limited to isolated small localities 
upon the tongue. 

The causes of this condition are usually great changes of 

1L. c. }l. 294. 
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tempPr~ tnre. If ice is kep t upon the tongue tor a long time, 
or iI thP tong lle is superfi cially burned by ltot food or d 1'inks, 
·age llstia follows, though it may be bt1 t transitory. The same 
thing occurs wi th every thick coating upon the tongue, as is 
observed in many general affections, and especially in local 
di seases of the moll th . Finally, agenstia may be produced in a 
per fec tly sollnd month, by a disturbance of the nerve conduc1ion, 
a peripheral or central paralysis. It bas been shown by a series 
of well -authen ticated reports of disease and of autopsies that the 
source of the trnuhle is to be sought sometimes in the t1·ifacial, 
sometimes in tlteglosso-pharyngeus, sometimes in the chonb tym
pani, and sometimes in the peripheral portion of tlte facial ne1·ve. 
Al though there is much tha t is vague in the combined ac ti on of 
these nen ·es with regard to the sense of taste, so much has been 
settled wi th certainty, that anresthesia of the base of the tong ue 
always depends upon the glosso-pharyngens alone. 

The prognosis is especially favorable in all local diseases of 
the month, and in rheumatic pru·alysis of the facial, in which 
taste is restored soon after the disappearance of the pa ralysis. 
The p rog nosis is unfavorable in most of the cerebral affections, 
when several of the nerves of special sense are involved, and 
also in hysteria. 

The treatment, in as far as no local disease furni shes nny 
special indica tion, is governed solely by the natnre or the c·a11 ,,al 
malady. Duchenne, in some cases of ageustia of hyste ri cal 
naturn, ancl in other cases of unknown origin, saw rapicl 
reco1·ery from local faradisation or the tong ue. 

b. llyper(fst/iesi<t, of the NertH'!l of T1£Sle. Hyperr.r:sthesia Gustaloria. Hypergeustia 
and A.Uutriogeuslia. Gustus Dcpravatu.t. 

An abnormal increased gustatori al sensitiveness of taste is 
' not always a pa thological condition, but may be a sharpening of 
the sC'nse of taste, d11e to farorable circumstances and practice. 
1fany specialists in wine and tea acquire an extraordirnLl'y clex
tel'i ty in the recogni tion ancl testing of these articl<'S withou t 
gh•ing eddence of any increased iJ:ritability of their nerrnus 
systems in geneml. 
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The sense of taste shows the same variations in sensitiveness 
as the other senses, as may be easily proved by letting a number 
of healthy indiriduals taste any sapid substance, as wine, sugar, 
salt, ot· the like in varied dil ntions. 

Pathologically, hypergeustia is observed in infrequent cases 
in hysterical individuals and so-called clairvoyants, who, by the 
excessive irritability of their gustatory nerves and the un
pleasant sensations, which are provoked by food of altogether 
pleasa nt flavor to other people, are compelled to adhere to a 
special diet. In most such instances a tormenting hyperros
thesia of the olfactory nerves, hyperosmia, is associated with it. 

Allotl'iogeustia, perversion of taste, occurs much more fre
quently than the condition already described. Either the 
patients interchange theil' sensations of taste, sugar tasting bit
ter, ancl salt tasting sweet, or these irustatory sensations occur 
spontaneously without any active influence from a sapid sub
stance. They are then not free from the same taste tho entire 
day, and suJier from complete gustatory hallucinations, which 
are mostly of a disgusting natme, and which in insane patients 
so frequently lead them to imagine that they are poisoned, and 
to refuse nourishment. 

OJ'dinarily, allotriogeustia is produced by diseased conditions 
of the mouth, and chemical change in its secretions, which then 
add an insipid, salt, bitter, or metallic taste to the usual symp
toms. As certain substances are directly excl'etPd in the sa liva, 
all these perversions of taste are not clue to illusion. The metal
lic taste in metallic poisoning, the bitter taste after santonine, 
01· after the injection of morphia, are produced by the actual 
commixture of these substances with the saliva. 

Icterns acts in a singul:ir manner; for although the evidence 
of bile is conspicuous over the entire body, there is usually no 
bitter taste. In facial paralysis patients sometimes complain, 
tonceming the affected half of tlie tongue, of a sharp or bitter 
taste instead of the much more frequent abolition of the gusta
tor~r SPnsa ti on. 

Finally, we may allude to the well-known peculiar desires of 
pregnant all(l liyste!'ical women, sometimes even for very dis
gusting things; while the great and unconquerable desire of 
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children of from one to three years of age, for chalk and sand, 
rnn lw explaine(l very simply by the great need or the organism 
!'or the sa lts or lime. 'l'he amount of lime necessa ry for the 
rapid clerelopment of the skeleton apparently does not always 
exi:;t in the foocl. 

The treatmeut o{ these clifferent anomalies of taste coincides 
in most cnses with that of the causal allections o{ the mouth , or 
with that for the general nerrous affection, and that for hys
tt'ria. For Jong -continuing anresthesia of the gustatory nerves 
we employ irritating mouth-washes, ethereal oils, and light 
applications or nitrate of silver. 

J. Burney Y eo nnrrntcs a case in which a man showed symptoms of concussion of 
the brain a.[ter a fall from a houiic, hut recovered entirely on the folhnring day, 
with the cxcrption of complete loss of the senses of taste and smell. These scqln·lre 
continued for fully fom· months, and the patient could not. taste salt, sugar, aci<ls, 
nor quinine, whether these suhstanccs were placed upon the lips or upon tlie 
ton!!:uc. The ordinary sensation and power of motion of the tongue were unim
paired. After six weeks' use of small doses of iodide of potassium, to which the 
p:1tient was unu>;unlly susceptible, and which produced prompt iocl ic coryza, tlte 
1aqe returned completely; hut smell returned only to n. limited degree. A isulJ
jcctin olfactory ~<.' nMti on set in for a long time, which the patient compared to the 
smell of au old, fuul tuliucco-pipc. 

D.-~IOTOR DISTURBANCES IN THE MOUTH. 

Spasmodic afferl ions of tlw mouth, of the tong ue partir nlal'ly, 
,·ery seldom occur alone, and we therefore pass O\'Pl' all connil
sions or the tongue and or the rnuscles of the cheeks, which 
appPar in mimetic and ma st iratory spasms of the face, as also 
thos1' o{ chorea and or the commencement or certain central dis
turbances. 

The tenito1y of the hypoglossus is but rarely subject to 
apasmodic contractions. In hysterical attacks, convulsive move
ments set in a accompaniments; the tongue twists and arches, 
making a smacking noise. The same thing is somet.irnes obsel'vcd 
in arnt P milia1·y tuberculos is of the meninges. 

Parnl.vHes of tllP tong ue m·~ also, as a general thing, only part 
or the e\'idenceS o[ central diotnrbances, and ll.CCOlllj.lllllY, ao Ulli· 
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lateml paralysis, especially extravasati ons, embolism and inflam
matory deposits in the larger ganglia of the brain. In 1111ilnt
eral paralysis of the tongue, its tip turns towanl tlte parnlu:ul 
side, when the efl'or t is nrnde to protrncle it. Tbe tyro is the 
more stru ck with this phenomenon, because, in central hemi
plegia, t he tip of the nose, the chin, aml a lso the uvula, are 
drawn towards the sound side, on account of the more unil atera l 
action of the symmetl'ical muscles. If we take into consi<l<•1·ation 
the manner in which the tongue is prolntrkd, tli e matter is 
n·aclil y explicable. It depends upon the fact that the two grnio
glossi muscles, which are attached by one encl to the base of the 
toug ue, ancl by the other to the inner surface of the lmvPr jaw, 
conLract, ancl thus draw the root of the tongue towards lh1• lips, 
aml thus the anterior portion of the tong ue must bl' protruded as 
a matter of courS(>. Now, if one genio-glossns muscle is para
lyzed, the sound half only will approach the lips wl1Pn the 
attempt is made to protrude the tongue, the other half remaining 
behind; and this retention of one half of the tongue exNts its 
influence clear to the tip, which then naturally lies nearer the 
corner of the mouth on the paralyzed sidt>. 

The movements of the tongue are two fo ld: mnst icatory ancl 
mticulatory. 111astication is the commencement of the art of 
dPglntition, ancl the tongue collects the contents ol the mouth 
into a bolus, then presses this bolus upon the palate. and dJ-i,. es 
it behind the anterior pahtine arches. The articulatory move
ments of the tongue permit the pronnnciation of lett,•rs, espe
cially the 1ingt1al consonants D, T, N, L, R, and S. In para!· 
ysis of the tongue, both these functions are more or less 

impeded. 
Passing over the various processes in which paralysis or the 

tongue ancl of the soft palate occurs as part of the symptoms of 
mere general affections, we will confine ourselves to two processes 
in which the paralytic symptoms commence in the c::n-ity of the 
mouth , and frequently remain localized there: bulbar parnlysis, 
ancl diplttlteritie paralysis ef the sqft palate. 

a. Progressive bitlbar paralysis ('Vachsmuth), or parc1lysis 
glosso-pltaryngo-labialis (Dnclienne), was first accurately defined 
as a characteristic form of disease by Duchenne in 1800, aml then 
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ex plained hy " 'achsmuth as a progressi,·e degenera tion of the 
mecl ul la oblongata, the bulbus medull1e spinalis. 

" ' e ai ·,, comple tel y in the dark as to the et iolo!(y of this affec ti on. 
Tl11:· tir::;t and rn o:St im portant symptom is a g ra cl un lly im·1·t-·a~ i ng 

paral ysis o[ the tongue, by which both mastica tion a11d a1titu
la tio11 a re in like ma11ner impeded . If we pl'ess tli e fi ng<' r hard 
u po n oul' own tongue a ncl attempt to speak , we ge t exact ly that 
i11te1fr 1·ence with speech which is pl'Oclucecl by bulba r pa raly sis, 
inasmuch as pa ti en ts thus ail'ectecl are no longer able to rai se the 
tip ot t he tong ue and lay the organ against the palate. At the 
same time cliffi cnlty of swallowing sets in, and thel'e is a very pro
fuse ::wn eti on of mucus. The continuons spi tt ing, however, has 
its cause pa rtly in the difficulty which swallowing ca uses the 
patie nt. The viscicl composition of the mucus of the month, 
which incomm odes the patient very much, ancl impPls him to 
many nwchanical attempts at its removal, ednces an alterNl 
chemical composition of the lluids of the month , wi th t•xcessi,·e 
sec re ti on of mncns. The tong ue either lies quietly within the 
mouth, or is in conti nued trembling motion. 

lu the com se of the malady the paralys is extends to the soft 
palate ancl to the orbiculari s oris muscle, in consequence of 
which the difficul ty in articulation ancl in degln tition increasPs, 
and t he li ps can no longer be pnrsecl np into the position for 
whis tling. As t ile facial muscles participa te in the pamlysis, 
the pa tient acquires a characteristic vacan t, but at the same 
time lael u·y mose aspect, the latter peculi arity being mosL di s
tinct ly markPd if the leva tor labii superioris al mque nasi musc le 
is not yet a fft•cted by the paralysis. Finally, paralysis of the 
g lott is sPts in, a nd with it its a t tendant d ifficulty in res pira
ti on. Here, usually, the paralyzed territol'y has its limi t, a nd 
the rema inder of the territory to which the cranial nerws 
are d ist ribu ted remains intact. F rom his im pertect ability to 
swallow, the p a tient p;radnally emaciates, whil e the menta l 
fun ctions remain unall'ected, in most instances, to hi s very 
death. 

The di sease alm ost always ends fatally in from one to three 
y E>nr$, by gradu al exliaustion of strength and general 1n·o~rPSti i n:> 
atl'Ophy, or by a suffocative spasm of the l:u·y nx. Funl1er 
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anatorn ical an cl theoretical details can be found in the recent 

tl'eatises on ne1Tons diseases. 
The dict(/IWSis can ha1·clly be macle at tlie beginning; but 

the fully developed disease is readil y recognized, and the abore

described symptoms are correctly given by intelligl'nt patients, 

without further examination. Only when, exceptionally, the 

u·ouble begins with the lips and not with the tongue, rnight 

bilateral paralysis of the facial be suspecte<l; but here, also, the 

partial ilnmunity of individual muscles of the face, ancl the Jirni

tation of the para'.ysis to the lips and the chin, furnish a safe 

differential guide. Bulbar p:1111lysis is distinguished from the 

diphtheritic paralysis of the soft palate by its chronic course, and 

by tl1.e alterations in the tong1.1.e and lips, which nm:er occur 

in diphthel'itic paralysis. 
The trerttment of bulbar paralysis is, according to my own 

obsen•a tions, entirely hopeless. All recent writers express 

themsdves in a similar manner, except that Tommasi belie1·es he 

cmed a case by faradisation, and Benedict speaks of dPcicl1'c1 

l'esults by galvanization of the sympathetic ancl the mastoid pro

cesses. It is impossible to arrest the failme of strength by any 

rnmccly, either with iron or with quinine, ancl the patients sink 

away more and more. If the difficulty of swallowing has 

become vel'y great, ancl the patients frequently swallow the 

\\Tong way, then nourishment, attemptt>cl by the pharyngeal 

cathet<'r, introduced most effectually through the no:;e, and the 

aclministrntion of nourishing enemas, aITord the only methods 

of prolonging life. Sleeple:;sness and dyspnc:ea a re combated 

in the ·usual manner, by chloral hydrate ancl morphia, ad

ministered either- by the mouth or subcutaneously. 

b . IJiphtlwritic paralysis of tlte soft palate. 

Etiology and Patlwgeny. 

Besides the parnlysis of the soft palate in bulbar paralysis 

(sPe pre1·ious section), and the unilateral paralysis of the soft 

palate in g<•neral hemiplegia ancl paralysis of the fac ial 1wrvt', 

there is another very extreme form of paralysis, which follows 
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so freq uenlly upon diphtheria that this in fect ious di sease must 
be regarded as its special cause. holated references to the sn me 
were made in the last centul'y by Ghisi, in 174[) ; Bretonnen u 
distinctly recognized its dependence upon diph theria; and 
Trousseau, finally, by his comprehensive labol'S, banislwd the 
h ;t doubt upon the subject. The extraordinary extension of 
diphtheria dul'ing the last decennium bas producecl a great 
numb~r of w01·k s upon thi s theme, and in them all this charnc
teristic pamlysis is spoken of in very much the s:i.me way. 
Oertel' s beautiful investigations show that the diph theria begins 
as a local process, extending itseli in a shorter or longc•l' time 
0\"01' the infec ted body; that by the invasion of vast nu mb<' l'S of 
micrococci various tissues are destroyed; and, fi nally, that by 
general blood poisoning the vitality of the entire Ol'ganism is 
ex ting uished. This view also explains very natumlly why the 
parnlysis appeal's to be confined 1·ery frequently to the soft 
pala te, the locality from which diphtheria genemlly starts, and 
011 which the fast membrane is deposited. 

Syinptoins. 

At the termination of diphtheria, or in from one to four 
weeks aftt•1· its apparent cure, there is noticPd a gmdnally in
creasing nasal quality of speech, and frequent swallowing the 
wrong way during ea ting. If the palate is inspected it will be 
seen that it hangs relaxed, and cannot be raised, whether by 
mo1·emen ts of inspirntion, phonation, or deglntition. 

Speech may become indistinct, and even incomprehensible, 
especially in children ; and the diffi culty of deglutition b1·comes 
marked, especially in drinking, during the effor ts at wh ich the 
fluicl s chiefl y retw·n throt1gh the nose. By participation of 
the constrictor muscles of the pharynx in the pamlysis, the 
difficulty of swallowing becomes still more incl'eased; bnt it 
does not often proceed to utter impossibility of swallowing food, 
as is seen in b11lbar paralysis. If the uvula is titill ated it remains 
immonible, not· is the soft palate arched upwards. 

Faraclic contractility is well maintained in the earli er days of 
the affection, but soon disappears, while, at t!Je same time, a 
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weak galvanic current causes visible contractions in the azygos 
unilm and !Prator veli palatini muscles. The geneml symptoms 
are not especiall y striki ng. The children are very irritable and 
arnemic, but have no fever, no disturbance of the digestion, ancl 
no further pathological manifestations generally. 

The malady frequently remains limited to the symptoms just 
described, and is then regt1larly recovered from in a few weeks. 

In other cases there is added to it pamlysis of the muscles 
of visual accommodation, of those of the extremities and trunk, 
and 1inally of the mnscles of respiration, upon which death 
follows as a matter of course. 

Th<' frequency of this characteristic seqnel of diphtheria varies 
according to the special epidemic, but is by no nw•Lns gO\·erned 
by the sewrity of the epidemic. I observed paralysis of the 
soft palate most frequently in an extensh•e Ppi(lemic, in which 
diphtheria of the larynx and sPcondary albnminn1·ia were rare; 
while, on the other hand, a thick membrane occupied the soft 
palate almost regularly. 

See asserts that in some epidemics, thirty, or even fifty per 
cent. of all diphtheritic cases acquire this after-disease. Ro,g;er 
speaks of fifteen per cent.; and others, again, are of the opinion 
that it occurs in only about two prr cent. 

The diagnosis is extremely easy, and it is only possible for it 
to be con[onnded with the paralysis of the soft palate attendant 
upon bttlbar paralysis. In the latter, however, the course is emi· 
nently chronic, and leads to dPath; it exhibits no etiological 
origin, and soon involves the 01·bicnlaris oris muscle. A mechan
ical paralysis of the soft palate, or one produced by a neopla~m, 
wonld easi ly be detected on inspection, and thus dillerentiated 
from that which ensued as a sequel of diphtheria. 

The prognosis is, as already remarked, always favorable, wllPn 
the trouble remains localized upon this little territory; and ewn 
the general paralysis following diphtheria deserves a proportion
ately favorable prngnosis, if the muscles of respiration are not 
involved. 

The treatment, accordingly, is tolerably inactive. P erhaps the 
malady may be shortened by the fa.rndic cmrent, and, apparently, 
even more so by the galvanic current. A result of this kind, 
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however, is diflieult to be distinguished from rapid recovery under 
entirely expectant treatment. 

D.-The Paroti<l Gland. 

Anatomico-Physiological Introd1wtory Remarks. 

The parotid gland (7rapa, near to; To ov~, the eat') extends, ac
cording to Henle, from the region of the external auditory rneatus 
downwards to the angle of the lower jaw. It is Jlattened and 
triangular, with its apex directed downwards. It rests with its 
posterior border upon the anterior margin of the sterno-cleido
rnastoid muscle, and with its anterior border overrides somewhat 
the massetermuscle. Its superior border follows exactly the cuiTa
ture o( the cartilaginous portion of the external audito1y meatns. 
Its external surface is e,·en, covered by the skin and tile fasciic of 
the subcutaneus colli and risorius muscles, and tensely attached 
to their under surface. Inwards, the parotid gland fills the gnp 
between the lower jaw, the stemo-mastoid muscle, and the carti
laginOLlS auditory meatt1s. Its superior border is formed into a 
groore that takes in the cartilaginous meatns and surrounds it 
closely. It is separated from the angle of the lower jaw by the 
trunk of the external carotid artery and the external jugular 
,·ei n; and it is divided into a larger external aml a Slllaller 
intemal layL'r by the facial nerve. 

'l'he excretory dL1ct, or ductus parotideus sive Slenonianus, or 
duct o[ Steno, b~ues from the anterior border of the gland, about 
at tl1e le\•el oC the nasal openings, and passes fonranb in a hori
zontal direction over the masseter muscle. It dips inward orer 
the anterior bonler of this muscle, crosses the zygomatic muscle, 
and penetrates the buccinator muscle ancl the mucous mem
brane of the cheek in an oblique direction, opening into the 
cavity of the mouth opposite the second molar tooth of the 

upper jaw. 
'rhe opening of the cluct is recognized on the everted cheek 

of the living subject as a small black point as la1ge as a pin
hole, or an oblong dimple, into which a delicate button-heacled 
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probe or canula can readily be introducrd. In individual cases 
the 01w ning is marked by a small wart-like ele1-ation. 

The noise which one hears in hi s own ear when the air in 
the l"l'spiratory tract is compressed by abdominal pressure 
while thP nose ancl mouth are kept closecl, is at least in part 
explicablr by the pressure of theair-clistendecl acini of the parotid 
gland upon the external auditory meatus. Although it m nnot 
be cleniecl that a portion of this sonnd depencls upon the cnrrent 
of a ir forcecl through the Enstachian tL1bc into the cav ity of the 
tympanum, the distention of the parotid g lancl by air can be 
experimentally proved. For if, while this forcible expiration is 
being made, the duct of Steno is at the same time compressed 
by the finger against the upper molar tooth, this souncl is not 
produced. 

Tlw salivary secretion (a ncl the influence of the nerves upon 
it) is the hest unclerstoocl of all secretions. Since the path was 
broken by the labors of Ludwig, these investigations have been 
undertakc'n in great numbers and with various modificatione, 
the details of which may be consulted in the more 1·ecent com
penllia of physiology. For our clinical purposes, the inYestiga
tions of .Mosler only need be citecl, these hal"ing demonstrated 
the beli,Lvior of the parotid secretion in various pathological pro
cesses. ll!oslc'r obtained the parnticl saliva by the method of 
Eckhard, which consists in introducing a canula through the 
mouth into the clnct of Steno, ancl then exciting the sa livary 
secretion by irritating the mucous mpmbrane of the mouth with 
vinegar, sugar, an<l other materials. In this manner the sa1 im 
was exami ned in cases of diabetes mellitns, icterus, stomatitis 
mercnrialis, and typhus. 'Ve shall have occa ion, in the course 
of this section, to refer several times to these interesting experi
ments. 

Parotitis. Inflammation of the Parotid Gland. 

Crlt'r:eill1irr, R<'vuc m6cl. 1830.-1Vaumann, Ticcker's Annal. 1833. Mni.-Eisenm((nti, 
Die Familiu Rhcumn. Bel. B. p. 374.-J. Iloughton, Cyclopred. Vol. IIT.
Leilzf'n, ll ufclnnd's Jour. f. prnk. Heilkdc. 18:38. Bel SG. St. 4. p. 101.-Bh'nrd, 

Les maladiu1 de ln g landc parotiUc. 1841.-Clemens, Brand dcr Olu·speichel-
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dr iiS<.'. DC'utscl1c Klinik. 18;';0. p. 47!.l.-Rii~rr, Wiirtcmhurg. Corrcsphl. 1't';~. p. 

36.- l ~frr/l()VJ, Annal. d. Charil(;. 13crl. t 8.1_H_:__.fahrg. YJIL Jlft. :3.-Sd1mi1lt 111 ttl-

~:~. B;~i.r. ;~rz:~.· J11~~~jl,ig~~:l1;,i~~c~~- p; 8~:.~~:;;:;~:· ;,:~'.;:~~:~~'. 1 • ,:~~.t~:;~::~:~ ~;:: 
OVarici-. Gaz. hcbcl. 2 86r. UL 31. 1866.-..:lfutlcr, Das Parutidcni:i(·cret in vcr

scliiHk·ncu Krankhcitt•n. Berlin. klin. Woch l·nsc:hr. 111. 16 u.1 7. I8GG.- lViaic!t, 

Eiutlu!<s des . ympat.hicu ') auf die Function clcr Parn1is. Yirchow's Arch. BJ. 

37. I SGO. p. O:J.-Jfartilli, Militiinm11it:itswcsl'll, Sdmii<lt's Jahrhcl11: r. Dd. 13:~. 

p. 13:t 1807.-ErHwrd, Z~Lchrc. v. cl Rpciclll'fsccretion. llcnlc und 

Pfcufc:r's Zti:;chr. X.."'\:IX. t. p. 74. H:W7.-Comlirau, Dc.·s oreillon!l. 'fhC.~r. P11ri.;. 

1868. -Sallaud, D l'S orcil lons. 'fh\?!:;;e. :Montpcllicr. 1868.-Gutnecw de )/us;.·y, 

Nud, Studies on parotiti s. Gaz. hcbd. de m<!d. 1809. 40-4-3.-Hopaa, Sur Jes 

orci!Jon~. Tli i'.l,.;c. Paris. 1860.-Dcltiu, De l'Ctat typho.i<le dans ll"s or<:illous. 

T lti'.l s<.'. Paris. 1$6D.-Durozin, Five~f pnrotiti s. Oaz. des JJOp. ll'i70 . No. 

SJ3.-BllJ11dcau1 Sm uuc epidemic d'orcillons. Gaz. des. 116p. 1870. No. 70. 

By parotitis we understand a consiclerable, painful en large

mPnt of tlie parotid gland, acute in its cou.rsP, in most easPs sub

siding "ithont lPav• any trnl'es lwhind, bnt lwcoming purulPnt 

in others. Based upon these two diffPrPnt <'ou1·sc•s of' beli:H"ior, 

WP naturally di stinguish two forms of the disease, viz. : l. idio-

, pC1tltic, aud 2, mdastatic pctrotitis, which are also di>tinrtly 

SPparat1·cl from each other et iologic:illy. For the S<'l'Olld f'orn1 

there exists only the single scientific appellation, JJ(l!"Otitis metas

tatica; while for tlw first, bPsides its scientific synonym. paro

tilis rpidemica or polymorplw, there are a number of narnPs, in 

part quite vulgar, by which it is known in the German ]'1'0Yinces : 

rnmnps, Ziegenpctcr, Bauenoctzel, Tulpclkrrtnkli eit, JOirre11, 

Kelilsudil. The peculiar love of the German popn lacp to dPsig

nate this clisPase by comic:il, contemptuous appPllations is in 

part explained by the really Jnclicrous appea rance whirh th P 

face unc11•rp;oes ns a consequence of the swelling of the parotid, 

and its a!clematous surroundings. 

Etiology. 

Parotit is frequently appears epidemically ancl contagiously. 

and thus approaches the infections diseases in many respect~. 

from which , however, it is d istinguished by its short clur:ition, 

and the slight participation of the organism in gen1,ral. This 
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disease, like whooping-cough, indicates the presence of a conta
gion. which, although the local manifestations are very consider
able, excites little fever, or none at all. 

In the occunence of epidemics of mumps, some remarkable 
pec11lia1·ities are to be observed. First of all , they are much less 
frequent, for instance, than the acute exantl.Jernata, often amid· 
ing a lota.l ity for thirty y ears or more; inten·sting examples of 
wllich have been nanateil by Behr of Bembu1-g, and Hinze of 
" 'alllPnburg. In some localities, on the contrary, mumps is a 
very frequent di sease, and appears almost annually, chiefly in 
the spring or autumn. 

The pa1ticipation of the population in this malady is never 
a unifol'll1 one, inasmuch as the male sex shows a much larger 
percentage of attacks than the female. Children from two to 
tift0cn years of age are most prernlently affected; nnrslings 
almost always possess complete immunity, and very old people 
likewise. Older persons are especially little di~poscd to it, partly 
to be explained by the circumstance that they may have already 
once gone through the disease iu early life. The law of protection 
by one attack is almost as unexceptional for mumps as for 
tht' arn te <>xa11Lhemata. 

l\Iilitary surgeons have remai·kably mnch to rrport of epi
den1ics of mumps among their troops. Br1111s cites a work 
of Roelmrd, datl'd 1737, which asserts that in Bc·ll e·fale·en
rn er the parotid tumor was endemic; not that i t existecl con
t inuously, fo1· there were pauses sometimes of eight or ten 
months' duration . It occuned at all pe1fods or the year, but 
rnost frl'quently in autumn and winter, and affected those 
soldiers on ly who stood guard; while non-commissioned offi
cers, clnm1mers, and the like, who shared the diet and quar
ters of the soldiers, wern neYer affected. In these cases, at any 
rate, we must give up the idea of a contagion multiplying itself 
in the body, else this immunity or the remainder or the men 
would be inexpli cable. The etiology of this kincl of mumps 
seems mnch more linked to that of malaria, which causes inter
mittents among those on guard in the ditches and outworks 
of some fort ifications, without its fnrther extension among the 
rest of the troops. The preference manifes ted by the disease 
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for the moist seasons of the year also speaks for its tellnric 
origin. 

Epidemic parotitis stands in a certain rel:tlion to the acute 
exanthemata, that is, it frequently appears before 01· during epi
demics of measles, or follows upon them. A similar rnlationship 
to scarlet fever and diphtheria is also claimed by some author'. 
but is apparently much less frequent than the connection with 
measles. 'The frequently expressed opinion that, when scarla
tina and mumps appear simultaneously at one place, being taken 
sick with one of the two diseases is a protection against the 
other, I am able to refute by many examples from my own ex
perience. 

The duration and intensity of an epidemic are >ery rnriabl<'. 
'lhile at one time it becomes extinguished in a few weeks, ancl 
spreads so little that it ran hardly be termed an epidemic, at 
another time it will attack nearly every child and many adults, 
and is not exhausted until after the lapse of several months. 
The same holds good for the extension of individual epidemics. 
In many cases it is limited to one institution, or to one garrison, 
in others it spreads over whole cities and extensh·e circuits. 

That mumps is sometimes decidedly contagious, is clearly 
evident from the way in which it spreads in many epidemics 
confined to houses, of which the following description of Leitzen 
ftll'nishes a striking example. 

In the latter half of April, 1837, while mumps was neither prevalent in the insti
tution, namely, Frnnke's establishment in Halle. nor m the town, the scholars 
returned from vacation. One of them had sojourned at Pritzwalk, in the MeC'klcn· 
burg district, where mumps prevailed, and where he had a good deal of intercourse 
with patients tbuii affected. After bis return, this lad sickened with a moderately 
severe epidemic parotitis, from which he recovered in five days. During the latter 
clays of April, six orphans who hatl had consitlcrablc intercourse with him, sickcuecl, 
and then the malady spread further in thi s section. Of the scholars who dwelt 
npart from these orphans, but who were instructed in common with them, the fir~t. 

iiickened on :May 16th, and then the mumps spread among them. The first cnses iu 
tlie city occurred at t1rn end of May, and only among individuais who ,·isitcd the 
orphan asylum; and then the mumps spread so rapidly that some three hundred 
cases came under treatment in the polycUnic. During the Whitsuntide vacation an 
orphan visited Trothn, nu hour distant from Tlallc, took the mumps in the early 
days of his sojourn there, and infected two ch ildren in the same house, without the 

VOL. VI.-53 
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c11scnsc spread ing any fu1thcr in Trvtha . It is to be remarked, in this connection, 
that the la.st two cases were carefully confined lo the house. 

Brnns' reports in hi s exhaust ive description of parotitis a 
series of such fac ts, through which he undoubtedly proves the 
occasional contagiousness of the malady. The period of inruba
tion appears to vary between four and twelve days. Undoubt· 
edly, at other times and in other places, in spite of repeated 
cases being introduced, no further extension takes place, on which 
account its contagiousness is wholly denied by some authors. 
-we have here a history analogous to that afforded in typhoid 
fever, in which the physicians of large cities can never observe 
any distinct contagion, while those in the coun try do so very fre
quently. 

The remaining causes of idiopathic parotiti s are rnry sub
ordina te in character ; wounds, bruises, the penetration of for
eign bodies from the mouth into the duct, obstruction of the 
duct by sali rnry calculi , and swelling of the lining membrane, 
are here to be mentioned. The inflammations of the gland 
thereby proYoked, as well as that ensuing from ex tension from 
neighboring organs, from the skin, the mucous membrane of the 
month , the bones, and the auditory appa ratus, therefore, in fact, 
tlw secondary or deuteropathic inflammations proper, belong to 
the domain of surgery. 

Taking cold should be mentioned as the last cause of a 
benign sporadic parotitis, which, if the saliva l'y gland, by pre
vions disease or by irrita tions in its neighborhood, has already 
become a locus m inoris resistentice, may well give occasion to 
the disease in individual cases. It may be well to remark here 
tha t the lympha tic glands swell much more freqnently than the 
parotid, from part ial cooling off of the skin, and tha t by the 
position of the ly mphatic glands of the neck a mistake in diag
nosis may readil y be made. 

W e now come to the causes of malignant parotitis, which 
p roceeds to suppuration-the so-called metasta tic parotitis. This 
accompanies a grea t number of severe, acute clisea es, and is 
therefore also called symptomatic pal'otitis. It is most fre-

1 Handbuch der prakt . Chirurgie. 2. p. 10;)6, 
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quently associated with typhus, in all its forms-abdominal 
and exanthematous typhus, recurrent typhus and the plague; 
it is furthermore associated with the acute exanthemata, scarlet 
lever, measles, and small-pox; with pyremia, puerperal fever, 
dysentery, typhoid cholera, ancl, in the tropics, with yellow 
fever also. The earlier the parotitis sets in, the more dangerous 
it is; while that which appears towards the end of a typhus 
or in a puerperal fever which has lasted longer than a week, 
frequently terminates in recovery, so that a critical significance 
has been erroneously attributed to it. 

In severe fevers in which the cavity of the mouth is always 
disposed to dryness, and sometimes grows quite hard ancl scaly, 
the ensuing metastatic parotitis might be explained on purely 
mechanical grounds. By the drying of the mouth of the excre
tory duct. a clamming up and decomposition of the sa lirn may 
take place, ancl thus develop an irritation of the gland, which 
finally leads to its purulent destrnction. Upon the basis of this 
riew, :Mosler even recommends catlwterization of the duct of the 
paroticl in typhus, in the hope of thereby preventing further 
swelling after commencing tumefaction of the parotid. 

Certain objections, however, can be urged against thi s mechan
ical explanation. In the first place, it is remarkable that paro
titi~ so seldom occurs, though dryness of the cavity of the mouth 
continues for week s in almost every severe case of typhus; 
and, in the second place, i t is never seen to occur in many pro
cesses seriously affocting the mucous membrane of the cheek, 
is in thrush for example, in simple ancl mercurial stomatitis, or in 
corbutus. Nothing remains, therefore, but to take refuge here, 
!so, in a pure theory of changes in the composition of the blood. 

Pathological Anatomy. 

The anatomical alterations in mumps are exceedingly little 
known, for the reason that the entire malady is altoget11er acute 
ancl devoid of clanger, and therefore affords no opportunity for 
autopsies. I have never once seen on the dissecting-table a paro
t id gland swollen by benign mumps, and can only refer to the 
views of others, above all to Foerster. According to Foerster, 
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the inftammation always begin s with hyperromia, and the gland 
appears in consequence brightly reddened on its cut sm face. 
Serous exudation is immediately associated with this by perremia, 
by means of which the cn t surface of the then not only reddened 
bnt also swollen gland presents a uniform, flesh-like, succulent, 
bu t no longer granular aspect. Sometimes the connective tissue 
sunounding it is also infil trated with semm, and thP, tumor thus 
still more enlarged. In other cases the entire swelling has con
sisted of this infiltration of the surrounding connecti ve tissue, 
ancl the gland itself has remained unchanged. 

Further anatomical alterations cannot be supposed to take 
place in benign parotitis polyrnorpha. Fibrinous exudations 
would necessitate deviations from the normal form and consist
ence of greater permanence, and purulent destm ction would gh·e 
rise to much more in tense symptoms and tinall y to discharge 
externally, etc. 

Hyperremia and serous infiltration alone are suscep tible of so 
rapid a subsidence as we regularly observe in mumps. " rhether 
the exudation is greater in the interstitial connective ti ssue or in 
the gland and its excretory ducts, does not appear to be estab
lishecl. By analogy with croupous pneumonia, whose prompt 
fav orable course mos t recalls mumps, I am inclined to sustain 
Virchow, who holds to a simple ca tanh or the mucous mem
brane of the salivary canals as far as into the small aggregations 
of gland substance proper. 

According to Virchow, the essential founda tion of all form s 
of parotitis is only a more or less malignant catanh of the ducts 
of the gland. He divides them into three g roups : 

L P rimary simple catarrh, usually appea ring epidemicall y 
(angina parotidea, mum ps), without disposition to suppuration 
and ulceration. 

2. Secondary, pnrnlent catarrh, readil y productive of abscess 
(blennorrltrea parotidea), usually in connection with previous 
catarrh of the cavity of the month, and not unfrequently with 
affections of the middle ear. 

3. Specific catanh, almost always leading to ichorons degen
era tion, usually associated with ichonhremic or embolic metas
tasis in other places. 



PAROT!TIS.-PA'l'llOLOGICAL ANA'l'O~!Y. 837 

The second form, metastaUc parotitis, has been much more 
thoroughly investigated, anatomically, than the other form, for 
the reason that it is frequently found in the corpses of persons 
dPad from spvere infectious diseases. Some authors distingubh 
two different forms, in one of which the inflammation proceeds 
from the connective tissue oi the gland, and in the other from 
the mucous membrane of the ducts ancl from the acini of the 
gland. I cou ld never make out a division so distinct in all the 
numerous at1topsies that have come under my notice. The con
dition of things is naturally different, according to the cl uration 
o[ the parotitis previous to death. If the patient dies when the 
swelling of the gland has existed but one or two days, tlte 
glandular tubes and acini are found swollen and recldenPcl, 
while the connective tissue of the gland is yellowish-reel and 
infiltrntecl with serum. A viscid, ropy, gray-white secret ion accu. 
mulates in the clLlCts, which soon takes on a purnlent character. 
By pre sure on the gland, and by stroking the duct towards its 
orifice in tlte mouth , this fluid can be forced from the orifi ce, 
according to Bruns, and we can also, according to him, distin
guish the purulent contents of the ducts (the main one and its 
branches), upon section through them, from their thickened wall s. 

If the parotitis has ex isted a few clays longer, purnlent 
softening of the acini of the gland sets in, and this always begins 
in the centre and spreads tow>irds tbe periphery, so that the acini 
finally become changed into small collections of pus. P ina lly, 
the ulceration also seizes upon the interacinous connective tissue, 
and the originally multiple little abscesses unite into one or a 
few great carities of pus. This pus now seeks an outlet. It 
either breaks directly towards the outer surface, which always 
requires a considerable time, on account of the toughness of tbe 
parotido-masseteric fascia, or it invades the neighboring organs. 
_\mong these, the first place to mention is the external auditory 
meatus, ancl the rupture generally takes place on the line betwt>en 
the cartilaginous and osseous portions of the anditory meatus, 
or else further forward. 

The remaining ways in which the abscess ma.y open into the 
mouth, the pharynx, or the rosophagus, or, still further, by 
working its way clown into the anterior media.stinurn, along the 
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sheath of the stemo-cleido-mastoicl muscl e, are represented in 
literature only by a few isolated reports. 

Besides this travelling of the pus, other inflammations also 
occur, from the very start, in the neighborhood of a metastatic 
parotitis, namely, in the masseter, pterygoid ancl temporal mus
cles, from whence the pus forces its way inwards ancl upwards 
towards the base of the skull into the temporal or the zygomatic 
fossa. The purulent process may involve the periosteum of the 
adjacent bones, the temporal portion of the sphenoicl bone and 
the lower jaw, and even the bones themselves; and it may finally 
spread through the cranial bones to the cerebral membranes and 
the brain. Not at all unfrequently the labyrinth and middle 
ear participate, in which case the pus probably passes directly 
along the vessels and nerves that go from the paroticl gland to 
the ear. The ossicles of the ear thus become destroyed, ancl, at 
the best, life-long deafness ensues. 

The lymphatic vessels, veins, ancl nerves that traverse the 
paroticl gland are naturally drawn into the disease on suppura
tion of the gland. As a result of the irritation to the lymphatic 
vessels, the neighboring lymphatic glands are always found 
swollen, reddened, or even likewise in course of suppuration. 
Tllrombosis frequently takes place in the jugular vein ancl its 
branches, and the breaking-clown of the clot leads to septicremia 
and ichorization of the sinuses of the dnra mater. The nerves 
traversing the parotid, the facial nerve, and some twigs from the 
second ancl third branches of the fifth, are also destroyed in 
a complete breaking-down, especially in gangrenous destruction 
of the parotid gland; but in case of the simple formation of an 
abscess, they appear to remain intact a long time ; otherwise 
pamlysis of these nerves would be more freqtwntly observed as a 
result of the disease. Apart from this, the fa cial nerve seems 
<'specially calculated to conduct the inflammation into the audi
tory apparatus, while the twigs of the trifacial favor its trans
portation into the brain, as would be inferred from the observa
tions of Virchow, who has several times seen the environs of the 
Gasserian ganglion infiltrated with pus. 

The paroLid sometimes rapidly undergoes gangrenous degener
p.tion from causes unknown. From the pmulent cavities gangre-
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nous cavities form, filled with ichor and gas, out of which, after 
they are opened, black shreds of connectirn tissue and of gan
grenous acini can be drawn. The gangrene may destroy the 
gland in part or in toto, in which case, all the tissues, e,·en the 
facial nerve, are destroyed ; and, after reco,·ery, a deep chasm 
remains beneath the ear. 

Symptoms. 

Idiopathic parotitis is so different from the metastatic form, 
not only in its causes, but also in its course and termination, that 
a separate consideration of both varieties appears necessary. 

a. Idiopathic Parotitis. 

Its precursors are in no wise characteristic; frequently, even, 
they fail entirely. The first symptom, then, is the local pain on 
opening the mouth. In many epidemics, again, the precursors 
are more severe, and continue several days. They consist in feel
ings of depression and vague pains in the limbs, headache, loss 
of appetite, slight chill s, and even distinct febrile movements 
towards evening. Sometimes even alarming symptoms are de
veloped, such as frequent vomiting, diarrhma, great anxiety, a 
disposition to syncope, and sometimes convulsions in nervous and 
frritable children, so that we have before us the entire anay of 
symptoms which indicate the onset of the acute exanthemata. 
Trousseau reckons the period of incubation at from ten to fourt een 
days; though there are various older and more recent authorities, 
according to which they continue but from six to eight days. 

The commencement of the glandular swelling is first indicated 
by fleeting stitches of pain in the region of the parotid gland. 
These may spreacl upon all sides, especially towards the ear, and 
are increased by mo,·ements of the lower jaw, by speaking and by 
chewing, as Wl'll also as upon pressure from without. 

As the pains increase, a distinct, visible tumor becomes de· 
veloped, almost always on one side ouly, beneath the lobe of the 
ear, which very soon appears somewhat raised from the middle 
line, so that, on looking in the face of the pati~nt, the distances of 
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the ear-lobes from the middle line become dissimilar. In simple 
mumps the tumor never acquires that degree of hardness which 
is shown in suppurative parotitis; it always feels somewhat 
doughy, and is not immoderately painful to the touch. The 
greater alterations of form depend rather more upon the cedema
tous swelling of the neighboring connective tissue than upon that 
of the paroticl gland itself; and hence the tltmor is never sharply 
circumscribed. It loses itself superiorly towards the cheek and 
the eyelids, anteriorly towards the corner of the mouth, and in
feriorly towards the clavicle. The inferior maxillary and sub
lingual regions, especially, undergo a remarkable expansion, 
which even extends beyond the middle line, and finally gives the 
chin the appearance of resting against a padded wall. It is 
l'ren claimed that the circumference of the neck has sometimes 
exceeded that or the head, so that the shoulders, neck, and head 
together have formed a truncated pyramid. 'Vith such a swell
ling all movements of expression of the face are naturally sus
pended ; and the staring aspect of the Yisage, combined with the 
thickness of the neck , gives the patient an idiotic appearance, 
which has occasioned the many vulgar appellations by which 
the di sease is popularly designated. 

The consecutive mderna not only ex tends towards the periph
ery, but also in depth, so that the tonsil s, the pharynx, ancl even 
the larynx may be invaded by it. The symptoms resulting from 
thi s extension are, a further increase of the difficulties in chewing 
and swallowing, an altered, nasal intonation, ancl sometimes, 
though but seldom, a sense of snfl'ocation, which may ad ranee to 
stenosis of the larynx. 

The skin over the tumor is not essentially altered, either in 
resp,,ct to color or to temperature. 'Vith a moclernte-sized 
tumor it is somewhat reddened; but when tightly stretched, on 
t ht> contrary, the filling of the capillaries is impecled, from the 
eff1'Ct of which a pale, waxy, glistening appearance results. The 
skin cannot be raised into a fold anywhere over the tumor, on 
account or the cedema of the subcutaneous connective tissue. 
The pain remains tolerably moderate during the entire duration 
of the swelling. The three points of pain indicated by Rilliet 
and lhrthei, namely, at the articulation of the lower law, under 
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thP mastoid process, and over the snbmaxillary gland, are not 
alway" distinctly pronounced, though readily to be explained by 
the compression of the periostenm, and the submaxillary gland. 
The ceclematons pa1ts at a g reater distance from the parotid are 
almost always altogether painless. 

The patient holds his head stiffiy towards the cliseasecl sicle 
in unil atera l parotitis, and immovably straight in bilateral paro
titis. Opening the month is for some clays entirely impossible. 
Ilarclly the point of a teaspoon can be forced between the rows 
of teeth; all movements of chewing ancl swallowing requ ire a 
g1·eat effort; ancl hunger ancl thirst are enclurecl a long time 
before the pa tient makes np his mind to allow any thing to pass 
his lips. As local clistmbances yet to be mentioned, are: hm·cl
ness of hearing, shooting pains and continuous ringing in the 
ear;, increase of the sali vary secretion to salh-ation, or its de
crease with a sensation or dryness in the mouth, loss of appetite, 
vomiting, constipat ion, and, finally, symptoms of cerebral hy
penemia, the resul t of pressure upon the rnins in the neck. 

The inflammation is often limited to one paroticl, while the 
gland of the opposite side remains entirely free or shows only 
slight ev idences of inflammatory swelling, and this tendency 
to nnilateral disease may distinguish whole epidemics. On the 
other hand, there are also epidemics in which both parotids are 
affected in like degree in most cases, though never simu ltaneously, 
the gland last diseased always reaching its culminating point 
two or three clays after the first has clone so, the com se of the 
process being thus lengthened a few clays. 

Elevations of temperatnre and increased rapidity or pnlse 
are of slight moment and of short duration in most epiclemics
no trace of fever remaining, usna.lly, by the fo urth or fifth clay; 
sometimes, however, a pronounced typhons condition is saicl to 
be developed. Debize, of P aris, relates some cases in which 
dryness of the tongue and lips, great prostration, apathy, some
times even cl el iri um or sopor, picking at the bedclothes, and a 
brown coating of the lips and tongue, were observed, while, in 
one case, the evening temperature remained at 104° Fain. for 
several clays. 

The eour;e of regular mumps is favorable, as a mle. After 
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the local and general symptoms have culminated in from three 
to six clays, they gradually subside in about the same leng th of 
time, so that recovery is complete in from one to two weeks. I t 
is naturally uuclerstoocl tha t the inflammation of the gland, in 
such instances, does not go on to suppura tion, as often occurred 
in former epidemics, hu t tha t it subsides. The absorption of the 
exuda tion takes place with remarkable rapidi ty, so that in a few 
days every thing has disappeared, leaving no trace. In scrofnlon• 
children this sometimes occupies a somewhat longer time, and 
may he protracted clming several weeks; though here, al so, 
resolution is always finally accomplished . First the mclema 
di sappears, and then the swelling of til e gland, dnring which 
the epidennis is cast off in fine scales. Critical excretion by 
means of the perspiration and the urine frequently does not 
occur. 

Swelling of the testicle, usually unila teral, is a very charac
teristic complication of thi s epidemic paroti tis, and was k11own 
to Hippocrates. It hardly ever occurs in child hood or in old 
age, but is usually seen only in pubescent youths and viril e men. 
In most instances the testicle itself becomes swollen, constituting 
orchitis; therefore, less frequently, there is an epidicly mitis, and 
with it, usually, an acute hydrocele and CPdema of tile subcu
taneous connec tive tissue of the scrotum . The symptoms are not 
very annoying; the pain is dull, in spite of considerable swelling, 
even to t"-o or three times the normal volume, and the sper
matic cord is not sympathetically affected. In very severe cases 
there is al o a gonorrhma-like discharge from the urethra, and 
burning pain in micturi tion. The fever, which, as a partial 
symptom, had a lready subsided, now reappears fo r a few days, 
bu t usually disappears pro mptl y a fter the aclministmtion of an 
emetic-a favorite method of treatment at all times for this 
complication. 

Tlw course of the inflammation of the testi cle is similar in d ura
tion to that of the mumps, increasing for from three to six days, 
and then as rapidly subsiding, with complete recovery in from one 
to two week s. The rapid and safe resorption of the exuda tion 
shows tha t, as in mumps, it can only be serous in nature. This 
cha1·acteri stic complication begins about six or eight days a fter 
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the appearance of the mumps, and the testicle remains swollen 
for several days after every sign of disease has disappeared 
from the parotid gland. Usually but one testicle becomes 
affected, even in bilateral parotitis, and most commonly that of 
the right side, while the left parotid is most frequently affected. 
\Yhen both testicles are involved, it is, according to Gravis and 
Stevenart, 1 as unfrequently simultaneously as when both parotids 
are affected, one testicle being always affected first, and then the 
other a few days later. 

An observation of Blondeau is also interesting, viz., that 
mltmps patients suffering under gonorrhma are not at all dis
posed to swelling of the testicle, and the mumps generally 
pmsues its course free from all complications. Cases, too, in 
which a repeated alternation of the swelling between the parotid 
gland and the testicle takes place are very rare in the literatu re 
of the subject. 

The testicle usually resumes its normal condi tion after the 
subsidence of the tumor, but in some epidemics it is said to 
undergo complete atrophy, a remarkable example of which is 
citecl by Bruns.' Dogny' reports the same concerning an epi
demic which mged in the garrison of Mont Louis (Pyrenees 
orientales), in January, 1828. Of eight hundred men, eighty
seven were affected-all of them between twenty-two and twenty
eight years of age, except one who was thirty-two years old. 
The course of the disease was favorable; its duration was from 
eight to twelve days; metastasis to the testicle was very fre
quent. Of sixty-nine bilateral and eighteen unilateral cases of 
parotitis, metastasis to both testicles occurred in four cases, and 
to one testicle only in twenty-three cases, all of wltich resulted 
in atrophy of tlte affected testicles-of which the reporter con
d need himself several months afterwa,rds. This report, unfor
tuna,tely, is silent as to the condition of the sexual functions
whether seminal emissions and the power of reproduction were 
lost in those patients who had bPen affected with bilateral 
atrophy. 

1 BriuUJ, lldb<:b. p. l O!J I. 2 Ibid. p. 108!1. 
a Journ. de ml:d. et cbirurgie. Paris. 1832. T. JIJ. p. 107. 
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In the female sex, who are much less frequently a ttatkPd by 
mum ps, there occurs, though in much more isola ted insta nces, 
a secondary swelling of the external genital s, of the ovaries, or 
of the inguinal glands. R eports of thi s character a re so scarce 
that it is doubtful whether they actually represent a metastasis, 
or onl y the spontaneous occurrence of both a ffection · in one 
indi vidual. A case of ]If. Peter, 1 of recent elate, is wortlly of 
mention, by which it apppears that not only may there be a 
metastasis from the parotid glands to the genital organs, but 
that, vice versa, metastas is '/'nay take place.from the latter to the 
f ormer. 

In a woman twenty.three years o f age the previously regular menstruation 
ceased in the year 18·l8. Since that time she had been subject to a series o{ 
inflammations of the parotid , always on the left side, anc.1 always readily subdued 
by leeches and cataplasms. They occurred at the periods o f the faili ng menses. 
At times a sanguineous tumor of the left larger or smaller labium of tli e left side 
occurred, at the same period, instead o f the swelling o f the parotid. 

Finally, Cornbeau adduces observa ti ons which show that the 
conjLmctiva and the mucous membranes of the throat, urethra, 
and n1lva may become inflamed d uring the course of the disease. 
On this account he is decidedly in favor of regarding parotitis as 
a general affec tion with manifold localizations, ancl opposes the 
theory of metastasis . 

b. Deuteropathic or Metastatic R troti tia . 

The local differences between idiopathic and deuteropathic 
parotitis are sligh t during the first few days. In the latter 
Yariety the gland is harder, denser, and somewha t bet ter de
finable, on account of the lesser amonn t of cedema in the 
surrounding parts. The temperature of the skin rises over the 
inflamed gland, so that the difference is readily appreciable by 
the hancl ; ancl the tensely stretched skin soon reddens. The 
painfulness is much greater, also, when purulent destruction 
begins, and first decreases after distinct tluctnation is perceptible. 
But as this metastatic parotitis frequently appears in the earliest 

1 Gaz. Ues HOpi taux. 1808. No. 37. 



PAH.OTITIS.-S Y.,LPTO:'ICS. 845 

days of severe infec tious di seases, typhus and scarlatina, the 
pain is not often Jouclly complained of on account of the clouded 
condition of the sensol'ium. The same is trne with reference to 
the remaining subjective troubles in the ear, in the throat, in the 
movement of the lower jaw, ancl of the neck , etc. In metastatic 
parotitis absorption hardly ever occurs, but it goes on regularly 
to suppuration or even to mortification, proviclecl that the life 
of the patient is prolonged long enough. A few clays, usually, 
are sufficient to conduct the process to matmity. First, we 
obse1·,·e a cloubtful, then a gradually more di stinct ancl more 
extended fluctuation beneath the blue-red skin, ancl then the 
skin becomes thinned ancl elevated at the point of fluctuation, 
which is always a sign that the paroticl fascia has been pene
trated. 

In infrequent cases the course is protracted and extends over 
several weeks, until, finally, the abscess is ruptured spontane
ously, or is evacuated by incision. Cicatrization by granulation 
follows in most instances, often protracted by the forma tion of 
abscesses in other portions of the gland, and discharge of the pus 
through the skin aL seyeral points. The abscess, however, 
may also become transformed into an ichorons cavity, and 
finally becomes gangrenescent, in which case there may be 
further infiltration and gang rene of the adjacent parts, as has 
been already described in detail under the head of pathological 
anatorny. 

The mortification or the gland is recognized by the cadaverous 
odor, the blackening of the skin, the cavity formed, and the dis
charge of gangrenous shreds. Gangrene is not frequent, how
ever, in metastatic parotitis, but is more often observed in sporadic 
pal'Otitis from unknown causes, of which the reports of cases 
cited from Bruns, and two cases treated by myself, give evidence. 

The course and termination of metastatic parotitis depend 
much more upon the nature of the disease which it attends than 
upon the amount of local disturbance ; and here it may he set 
down as a rnle that the parntitis is the more unfavorable and 
dangerou~ the earlier it appears in connection with a typhus, 
a scarlatina, etc., while its course is mostly favorable when it 
occurs during convalescence frnm these infections diseases. 
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Diagnosis. 

The superficial position, and the characteri stic form of the 
inflamed parotid, p revent all doubt as to the seat of the dis· 
ease. The eleva tion and distortion ou twards of the lobe of the 
ear excl llCles its confusion with simple tumefaction of the lym 
phat ic glands, which frequently occm s in scrofulous subjects. 
The acu te commencement and course of the disease readily show 
that the process depends upon an inflammation, and is not due 
to a morbid growth or to the very infrequent chronic hyper. 
trophy o{ the g land.1 

Icl iopathic parotitis, by its usually epidemic appearance, its 
mild course, and the extreme rari ty with which it ends in sup
vu ration, is sufficiently distinguished from the deuteropathic 
fo rm, which is, furthermore, always complicatec1 with other 
spvere processes. \Vhether the suppuration, in the metasta tic 
form, origina ted in the salivary ducts and glandular acini, or in 
the interstitial connective ti ssue, is said to have been determined, 
in some cases, on the living subject by the fact that, in the 
former case, extemal pressure on the gland caused the escape of 
a dl'Op o{ pus from the orifice of the duct into the mouth , while 
in the latter case it did not. I have repeated this experiment a 
number of times, always without any result. But I do not, on 
tha t account, adhere to the doctrine of primary interstitial sup
puration, inasmuch as the salivary duct may become so swelled 
as no longer to give passage to the pus. 

Prognosis. 

The prognosis in mumps, as already appears evicl ent from the 
consideration of its symptomatology, is exceedingly favorable, 
so much so that in many cases professional assistance is not 
soli ci ted, especially towards the end of an epidemic. A fatal 

1 We omit. in this manual of special pathology the discussion of hypertrophy and 
benign and malignant tumors of the parotid i likewise of salivary tumors, salivary 
fi .-.t.nlcs, and sali vary calculi , all of which have been exhaustively considered in Bruns' 
llwulbuc!Ldcr 31rakt. Oldrurgie. II . Abth. 
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termination appears never to occur in individuals predously 
healthy. 

In metastatic parotitis the prognosis Yaries: 1st, according 
to the nature of the inducing disease; and, 2d, according to 
the period at which the parotitis shows itself. At the com· 
mencement, or during the height of a typhus or scarlatina , tl1i s 
complication is regarded as very dangerous, and almost al ways 
leads to a fatal termination . After a, di sposition towa1·ds 
improvement has set in, its course is mostly favorabl e, and ou 
this account it was included by our predecessors among the 
critical secretions. W e can, however, observe no remarkable 
improvement, even at this stage, on the additional appearance of 
parotitis, and must acknowledge, at most, that conra.lescence is 
not evidently interrupted nor delayed thereby. It is to be 
regarded at any time as an undesirable complication. The 
unfavorable results of purulent or gangrenous destruction are 
sufficiently apparent after study of the pathological anatomy of 
this affection. Apart from the conspicuous defect which is 
manifested by the tolerably dPep depression beneath the ear, 
there ensues, on account of the destruction of the facial nene, 
a marked and incurable paralysis of this nerve; and by the 
extension of the destructive process upon the neighboring bones, 
protractecl suppuration results with partial exfoliation of the 
bones; and by the escape of the pus into the inner ear, life
long deafness and manifold brain symptoms are produced. 

Treatment. 

'l'hP only effectual prophylaxis against an epidemic dieease
remornl from the infected locality-would be mad<> Yery little 
use of for mumps, inasmuch as the danger from the disease is 
too slight in proportion to the inconvenience of a change of rPsi
dence. Other prophylactic meas Lires have been recommended 
by offi cioL1 · practitioners; but they are all withou t any rational 
foundation, and afford no efficient protection . 

EpidPmic parotitis does not ordinarily require any medicinal 
treatment. Avoidance of injurious influences, rest, anti-febrile 
diet, and equable warmth suffice, as a rule, for the restitution of 
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normal heal th . F or cons tipa tion slight laxa tives may be given, 
bu t not calomel ; and acid drinks may be allowed for the fever. 
Emetics are hig hly recommended by some physicians, by mili
tary surgeons especia lly, and do appear to afford relief in ,·ery 
severe bilateral pa rotiti s with great subjective troubles. I have 
never yet found any pressing indication fo r this treatment, how
ever, in practi ce among children. 

As to the requirements for topical treatment, an inunction 
with grease and oil is much simpler and more appropriate than 
the application of heating herb-bags or cataplasms. Very great 
local distress may be somewhat all eviatPd by a few leeches and 
by ice-compresses. The use of cold is never dangerous, but is 
found very unpleasant by many pa tients, and, in most instances, 
is soon suspended. Delayed absorption in scrofulous children is 
hastened by ointments of mercury and iodine or pain ting with 
tincture or iodine. 

For the inflammation of the testi cle, which occurs now and 
then, in adults only, a somewhat elevated position of the scrotum 
and warm applications to it usually suffice; a t most the attempt 
may be made to produce a slight diversion to the mucous mem· 
brane of the in testines by the administration of mild laxatives. 
In cases of threatening brain symptoms, cutting off the hail-, 
local and general venesection, drastics, and irritants to the skin 
are indicatecl. 

The treatment of deuteropathic ]Jarotitis is principally di· 
rected towards facilitating suppura tion ancl favoring its escape 
externally, which is best effected by active poulticing. Accord · 
ing to Brnns ' we should not neglect to search for the sali vary 
dL1ct in the mou th , and then endeavor, by pressnre upon the 
pa rotid from the outside, or by the introduction of a probe into 
the 01·ifice of the duct, to remove any obstacle tha t may exist in 
the duct of Steno, and to press out any stagnant saliva or pus. 
In thi s way, perhaps, resolution may be promoted, or suppura. 
ti on be prevPntecl. In typhus, Mosler has empl oyed the intro· 
cluction o( a canula into the salivary duct, with success, as a 
remedy for parotiti s. Ile has succeec1Pc1 in thi s wa.y in effecting 

1 L.c. p 1100. 
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the subsidence of commencing tumefaction, and in preventing 
further inflammation; so that he strongly l'ecommends this 
method as prophylactic treatment in the pa,.otitis o[ typhus. 

If suppuration has once taken place, the fluctuating point 
should be punctured as soon as possible, and so deeply as to 
penetrate the fibrous parotid fascia. In this way the pain is 
most rapidly subdued, and more deeply extending suppuration is 
averted. 

Artificial openings, as well as spontaneous ones, have a great 
disposition to close too soon; and it is the!'efol'e often necessal'y 
to clilate them, in cloing which a dirnction downwards shoulcl be 
given in order to facilitate the flow of the pus. 

The general treatment depencls much more upon the nature 
of the in[ectious disease which has given i·ise to it, than upon 
the inflammation of the gland itself, and for the most part must 
be of a stimulating character. 

2. Ptyalism. Salivatio. 

The older literature has been very exhaustively brought together in CanataU, 

Bel. IV. Stomatitis mcrcurialis u. Ptyalismus.-Frerichs, R Wagner's Hand

wi.irterbuch cl Phy$iol. Artikel Verdauung. Bd. TII.-Jucubowitac/1, De saliva. 

Iuaugural Dissertation. Dorpat.1848.-Biddcr UJl(l Schmidt, Die Vcrdauungss£ifte 
und der Stoffwcchsel. Leipzig u. Mitau. 1852.-Chislison, A treatise on poi

sons. 1845. p. 408.-Duclos, Canstatt's Jahrcsbcr. 1840. Bd. V. p. 180.

Bd1rmtl'3 Arch. Bel T. 1846. p. 107.-Lehmann, Lehrbuch dcr physiol. Chemie. 

2 Aull. Leipzig. 1853. Bd. II. p. 'J.-Bamberger, Virchow1s Ilandbch. Bd. VT. 
Abth. I. p. 66.-llcbra, Allg. Wien. med. Zeitung. 1861. No. 20.-Ilimmaul, 
Untcrsuchungen Uber den constitut. :Mercurialismus. Wiirzburg. 1801.-C. L. 
Sigmurul, Die Einrcibungskur mit graucr Salbe. Wien. 1866. 3 Autl.-0. Eck

hard, Zur Lohre von der Spcichelsccretion. Henle u. Pfoufer·s Zcitschr. 3. Rei11e 
XXJX. 1. 1867.-C. W. J(niglit, Spontaneous ptyalism. Philadelphia Medical 

and Surgical Reporter. 1Si0. :May 21. 

By salivation, ptyalism (.,,.Tua;l.isw, to spit saliva), sialorrlue(t 
(To u{all.ov, saliva), we understancl such an increase of the sec!'e
tion of saliva that the patient is no longer able to swallow it, but 
is compelled to spi t it out frequently ancl in large quantities. 
The physiologirnl limits of normal secretion of saliva are very 

VOL. VI.--O·l 
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bmad, according to Herman' from 1 lb. and 4 oz. to 5 lbs. and 
4 oz. in the twenty-four hours, and therefore the limits betweell 
physiological and pathological secretion cannot be strictly drawn . 
.Although salivation cannot be considered as an independent 
specific disease, but only as a symptom of various local and 
general disturbances, it will nevertheless be treated here in 
detail, on account of its practical diagnostic importance. 

Etiology and Patllogenesis. 

a. Excessive secretion of saliva is, above all else, an attend
ant symptom upon almost all diseases of the cavity of the 
month, and is even temporarily produced by initant and piquant 
articles of diet. It sets in also in all wounds and surgical 
diseases of the mouth and the tongue, in carie of the teeth, in 
necrosis of the jaw, during the eruption of the milk-teeth, and in 
acute and chronic irritations of the parotid and of the submaxil 
lary glands. 

The eruption of small-pox in the mouth, sometimes thP com
mencement of typhus also, give rise to a very severe salivation, 
and, finally, the same is true of both the external and internal 
use of mercury-"·hich latter subject has been considered in 
detail in treating of mercurial stomatitis. 

Preparations of iodine, gold, copper, anc1 lead, and also some 
irritating vPgt'table remedies, as jalap, digitalis, and balsam of 
copaiba, produce ptyalism in some inc1ividuals. 

The influence of the nervous system-and particularly of the 
trifacial. the facial, and the glossopharyngeal nerves-on the 
secretion of saliva, has been established by the well-known ex
periments of Ludwig. Irritation of these nerves increases the 
secretion of saliva, ancl this increase also appears in a remarkable 
manner when the irritation is applied to the central extremity 
of the divic1ed gustatory and glossopharyngeal nerves. Here. 
evidently, a reflex action must take place, and, if so, then all 
the local irritants just cited must act through the termination 
of these llPrves in a reflex manner. 

1 Gruullriss der Physiologic. 4 Aufl. 1872. p. 102. 
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Mercury appears, also, to excite an inflammation or the 
mucous membrane of the mouth, in the first instance, and salirn
tion afterwards, in the manner above indicated; but here the 
pos ibility must not be excluded that the metal, by its pas
sage through tl1e salivary glands, may provoke a direct irrita
tion upon their parenchyma. The susceptibility or the saliYary 
secretion to mercury, and the results that follow it, are very 
diverse, and, according to Kussmaul, depend upon the follow
ing conditions : 

The topical action of mercury upon the cavity of the mouth 
and the parotids produces a more regular and prompter flow of 
sali,-a Limn its contact with the skin causes. Anointing with 
the ointment of the gray oxide of mercury and the white pre
cipitate ointment, washing with a solution of conosive subli
mate, even the incautious administration of calomel in powder, 
cause salivation in almost all cases. 

The presence of teeth disposes to ptyalism. It is, therefore, 
,-ery seldom encountered i11 toothless children, Ol', according 
to Ricord, even in toothless old persons. Caries of the teeth, 
development of the wisdom teeth, ancl diseased gums especially, 
favor the onset of salivation. 

Catching cokl during a mercrufal treatment hastens the out
break of the salival'y tlow ; so also pregnancy ancl constipation. 
DiarrhCPa, on tho contrary, retards it. Persons who have already 
been strongly salivated, are very readily salivated again by 
much smaller doses o[ mercmy. Finally, it is still to be men
tioned, that Jong-continued taking into the body of small closes 
of mercury, as occms in various trades, seldom produces severe 
stomatiti ancl salivation, but much more surely the constitu
tional effect of the metal, and that, on the other hand, tbe 
administration during a short time of large doses of our 
ordinary medicinal mercurial remedies produces the opposite 
state of affairs. 

b. In many cases salivation occurs in months entirely sound, 
ancl is procluced by diseases of the stomach, bowels, or the 
female genitalia. Tl1e paths "-hich convey the impression, in 
these instances, are the pneumogastric and sympathetic nerves. 
Various initations of the mucous membrane of the stomach 
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increase the secretion of saliva at once, as was first demon
strated by Frerichs, in dogs with gastric fistulas. Salivation 
is often induced by indigestion, acute and chronic gastric ca
tarrh, distention of the stomach with gas more particularly, 
penetrating ulcer and cancer of the stomach, and, finally, also 
from the irritation of worms. The morning water-brash of 
gastric patients is caused only by the large amount of saliva 
swallowed during the night, as is clearly demonstrable by 
chemical examination o( the vomit. Here, also, belongs the 
salivation in diseases of the pancreas and the spleen, in inter
ruittents, during pregnancy, in distmbances of menstruation, 
in the climacteric years, and in many hysterical conditions. 

c. Finally, psychical influences alone may produce an 
increase of saliva, though only of a tempomry natme. It is 
a prnverbial saying, that the sight of favorite food, nay, even 
the mere speaking of it, causes the mouth to water; so also 
does the impression of disgust, the inspection of a foul corpse, 
the minute examination of freces, vomit, or bronchiectatic 
sputa; while among all nations the sign by which disgust is 
exhibited is spitting. This last category of psychical influences 
never causes a long-continued ptyalism, and therefore does not 
belong particularly to the subject, being merely introducecl to 
show in what manifold manners innervation works upon the 
salivary secretion. 

Symptoms. 

As all the inflammations of the cavity of the month have 
already been treated of-among them mercurial stomatitis-we 
need only mention here the symptoms prnducecl by the salivaI'Y 
flow itself. 'rhis is nernr painful, though extremely annoying. 
The continuous collection of saliva impedes distinct speech; the 
patients complain of a bad, stale, often metallic taste in the 
mouth, and are no longer able to retain the saliva in the month 
nor to collect it in mass. It flows continually from them, and 
they are, therefore, compelled to have a spit-cup or a cloth in 
hand the entire day. Rest at night is naturally very much in
terfered with when the pillow becomes saturated in a short time. 



PTYALIS~L-SYMPT01!S. 853 

There are cases reported in which five quarts of ealiva ham 
been collected within twenty.four hours. From one to two 
t1uarts is the daily average in mercurial stomatitis. 

The chemical alteration of the saliva produced during saliva
tion has been examined by many chemists. Gmelin, Thomson, 
Simon, Ure, Bird, Garrod, Lehmann, and "'right ha1·e worked 
at this subject. At the commencement of the How, the specific 
gra1·ity is usually very much increased, being as high as 1059, 
while it han11y reaches 1010 in normal saliYa. This increase 
depends upon a greater admixture of mucus- the sympathetic 
salh·a of the physiologists,-some albumen, and an increase ii} 
the salts. In the course of the salivation, however, the specific 
graYity falls almost clown to that of clistillecl water. \\' right 
found it 1001.5 in one instance. ·with the subsidence of salirn
tion, the saliva usually acquires its normal characteristics again; 
but exceptionally iL remains thin and clear for a long time 
(trigeminus sa lirn of the physiologists). Its reaction is either 
normal, slightly alkaline, or it is neutral or even slightly acid, 
clne to increase of the readily souring mucus. According to 
\ Vright, a strong alkalescence may be produced by treating the 
ptyalin with ammonia. The amount of sulpho-cyanide of potas
sium present is much diminished, and it is hardly possible to pro
duce a reel color with chloride of iron, even by evaporating the 
fluid to one-fourth or one-sixth of its volume. \\' right alone 
has found an increase of this salt in the majority of his cases. 
In mercurial salivation, traces of mercury may regularly be 
detected, even a long time after the di scontinuance of the remedy. 
According to Bamberger, this succeeds best by the galvanic test. 
The salim to be examined is slightly acidulatecl with hydro
chloric acid, and then connected 11ith a simple copper and zinc 
element, in such a manner that the metallic connecting.wires clip 
into the saliva. At the free immersed end of the zinc-pole a 
small bright leaflet of copper is fastened, upon which, after 
twenty-four hours, the mercury is clepositecl as a whitish layer, 
which disappears on being heated over a spirit lamp. It is of 
special importance, finally, according to \Yright's observations, 
that the catalytic power of mercurial saliva is nrnch enfeebled or 
entirely lost. 
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It is self-evident that with so great a loss of water the remain
ing secretions and excretions must be somewhat impairecl. The 
amount of urine is always decreased, and constipation sets in. 
In many cases the rapidly progressive emaciation is conspicuous, 
and it is not very readily explicable, in vitlw of the slight specific 
gravity of the saliva, and the extremely small loss of nitrogen. 
lt is clue much more to the long continuing loss of appetite, pro
duced by the continuous dilution of the gastric jltice with saliva, 
by the distention of the stomach with gas, ancl by the above-men
tioned much diminished action of the saliva of salivation upon 
the starches. 

Course. -Terminations. -Prognosis. 

Mercurial salivation continues for a period of from one to 
three weeks, and is essentially dependent upon the cure of the 
ulcers in the mouth. It soon lessens upon the subsidence of the 
swelling of the mucous membrane, and disappears, leaving no 
traces behind, even without treatment. The salivation producecl 
by remote causes is influenced in like manner, principally in 
accordance with the curability of the fundamental disease. In 
chronic diseases of the stomach a high degree of salivary secre
tion is rare; but usually there is frequent spitting, and water
brash may be produced by the saliva that is swallowed. In 
chl'Onic gastric catarrh, anil in round ulcers of the stomach, 
these symptoms may disappear after having persisted for years. 

Salivation in uterine, hysterical, and pregnant patients is 
temporary for the most part, though it continues sometimes 
during n.n entire pregnancy, and sometimes assumes an intermit· 
tent character; examples of which are recounted by Rayer and 
'Vright. Spontaneous ptyalism, of which Tanquerel des Planches 
has collected twenty-nine cases, is for the most part chronic, a.nd 
contimws for months ancl even years. In eight cases recovery 
followecl spontaneously, twelve were curecl by various remedies, 
and nine remained uncured. 

The prognosis, a.s far as life is concerned, is always favorable: 
for, a.lthongh patients with lonp;-continued salivation now ancl 
then die, there is always fouml on dissection some other ca.use or 
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death in tl11:- stomach, intestines, or female genitals. With refer
ence to the clnration of the affection, no defini te termination can 
be preclicted, except in the case of mercurial sali\"ation, inasmuch 
as the irmcliatecl ptya li sm may continue clays, wepk s, or years. 
The emaciation ancl anro mia hereby prncluced soo11 cease il the 
fundamental cause ca.n be removed. 

Treatment. 

Prophylactic trea.tment can be spoken of only with reference 
to mercmial salivation, ancl the sa.lh·ation prnch1cecl, in rare 
instances, by the use of iocline. The rema.ining fo rms, which are 
complicatecl with diseases of the stomach, in testines, a.ncl uterus, 
fall into the same category with the very incomplete p rnphylaxis 
of these prncesses. Tlw a.voiclance of mercuri al ptya.li sm is best 
acco111plished by the sparing administration of mercury. Calonwl 
sl1oulcl be entirely clone away with as a simple laxati ve; and if 
its use cannot, in some cases, be avoided, it shoulcl a t least he 
adminis te1·ed in an appropriate envelope, either in the fo rm of a 
pill or contained in a well -closed wafer . 

The treatment of consti tutional syphilis with m1'rcu1·y, ancl 
the after-resnlts that ensue from it, have given ri se to a w eat deal 
of writing and of controversy. This question will not here he 
fur ther ventilated, hnt only the precautions will be given under 
which an inunction-cure of from three to four weeks' clnration 
may be efl'ectecl withou t injury, according to my own experience, 
verified in a hunrll'l•d instances. These consist simply in tlw 
maintenance of an equable tempemture, in the bed -chamber, of 
not less than 66° F., in good ventilation, open bowels, careful 
cleansing of the tel' th, an cl the daily use of one clrachm of chlorate 
of potassa d issolvc•il in from six to nine ounces of water. " ' ith 
these precautionary measures, the treatment hardly produces 
even slight fcrtor from the mouth, and almost never results in 
profuse secretion of Raliva. 

If the salivary Jl ow is once established, i t is not possible to 
stop it suddenl y . J\[prcurial ptyalism ceases in from one to thn'e 
weeks; the otlwr ft> 1· 111s pursue very various coursPS. Hysterical 
ptyalism, a,s well as ti.a t of pregna.ncy, may continue a few hours 
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and not retum at nil, and, on the other hand, may recur 
frequently, or may last for several months without being controll
able by any remedy. If salivation has occurred through the 
influenee of mercury, the skin should be carefully cleansed at 
once with soap, in a warm bath; and, where possible, the patient 
shoulcl be taken into another room, in order that no more vapor 
of mercury may come in contact with him. The administration 
of mercurial preparations should be suspended, as a matter of 
course. Ir mercurial stomatitis exists, the treatment recom
mended on p. 700 will be applicable. Chlorate of potassa is 
powerless against the flow of saliva itself. Some effect is 
observed from mild laxatives, tamarinds, or, at most senna, which 
here excite an antagonistic intestinal catarrh. The internal use 
of iodide of potassium is recommended by many aL1thors, acetate 
of lead by others, and opium by most of them. As we have 
learned, through Ludwig's exact experiments, the influence of the 
nerves upon the salivary secretion, causing its increase on irrita
tion of the nerves, we shall combine theory and practice in the 
happiest manner in these cases, if we administer full doses of 
opium. 

As a tronblesome dryness, and, finally, a complete suspension 
of the salivn-, belong prominently to the earl iest symptoms of 
atropine-poisoning, the use of this remedy has been qnite ration· 
ally tried. It does not refuse its serv ice here, but tho additional 
effects or atropine, di latation of the pL1pils, rapiclly appearing 
clelirinm, and so on, are so disagreeable, that the remedy will 
nPver find an extensive use. 

The topical treatment of the cavity of the mouth with gargles 
has no distinct inlluence upon the course of the saJi,·ation, but 
is agreeable to moot patients, by allaying the mawkish taste. 
Astringents are used lwre for the most part-decoctions ancl in· 
fusions of sage, oak-bark, cinchona-bark, krameria, tormentilla, 
etc., or solntions of alnm, tannin. acetate of lead, sulphate of 
zinc, an cl carbolic acid, to which the experiencecl practitioner 
always adds some tineture of opium. Knight cu recl a severe 
spontaneous ptyalisrn with gargles of table-salt. 

The diet, as long as stomatitis is present, naturally consists 
only of fluids, or at most of broths; but, inasmuch as the patients 
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lose strength mpidly, it should at all times be the most nu tritious 
possible, consisting of such food as milk, eggs, finely-chopped 
meat, beer, and wine. 

E.-Deep Inffammation of the Connective Tissue of the Throat. 

Angina L~tdovici. (Ludwig's Angina. ) 

Oraigic et A?Uil\ Journ. de l\l ontpelli cr. Vol. II. Livr. 10. -Lwlu;ig, 17ieurcr, Bosch, 
lleim, JlJring, &hmelzer, Leube, collectively in Schmidt.'s J:thrbchcr. Bd. XV. 
pp. 27-2fJ.-1-leuf'elder, Studien im Geb. der Ileil wi ssenschn. ft. Stuttgart. 1838. 
Bd. I. p. 23Ci.-Cmnerer, WUrt. Oorrespbl. Bd. VIL No. 10.-RUsch, WUrt. 
Correspbl. VllL Nos. 41 u. 42.-.ilfartini, Rust's J\l agaz. Bd. 27. p. 431.
Bermann, Casper's Wochcnschr. 1840. No. 46. u. 1841. p. 76.-Ccrnstttlt, 
Schmidt's Encyclop. Bel. V. p. 323.-Tempe, Casper's Wochcnschr. 1841. No. 18. 
-Zellner, Zcllgewebelmmd am Halse. Ocsterr. med. 'Vochcnschr. 1845.
l'Clpetm, Gaz. des H01>. 184fJ. No. 12.-Stanelli, Deutsche K.linik. 18r>O. No. 5. 
- Spren(Jler, Deutsche IOinik. 18Jl. No. 4. etc.-Btimberger, Virchow·s lldbch. 
Bd. VI. Abt.h. 1. p. 5fJ.-E1nmert, Lchrb. der spec. Chirurgie. 2. Aufl. Bel I . p. 
834.- lVernlter, Jtd bch. d. Ch irurgie. 2. Aufl. Bd. I. p. G36.-Binswanuer, Arch. 
f. physiol. IIci lkdc. VrI. p. 518.-Fiirstt:r, IIdbch. d. spec. path. Anat. 18G3. 2. 
AufL p. 50.-Gi·ollc, Berlin. klin. 'Vochcnschr. 18GO. No. 31.-Niemeycr, Lehr· 
buch cl spec. P athoL 7. Aufl. Ed. I . p. 519. 

By angina L udovici (Lmlwig's angina), cynanche cellztlaris 
maligna ("vvU.7x.~ , clog-choke, clog-collar), pseudoerysipelas sub
tendinoswn colli, we understand, as the above names indicate, a 
very acnte inllammatiou ancl suppuration of the cellular tissue 
beneath the chin, in the enl'i rons of the submaxillary glands, 
which has been nampcl after its earliest describer " Lucl wig," aucl 
which has appeared epidemically at various times. 

E tiology. 

Canstatt considers it a metastatic deposit following anomalous 
typhus, or acute exantltems; ancl in such cases the process would 
be considered analogous to that of metastatic parotitis, the sub
maxillary glands being the seat of suppuration, instead of the 
paroticl. In many reports of the disease, however, there is no 
mention of prev ious acute infectious diseases, ancl the malady is 



858 YOGEL.-DISEASES OF LIPS AND CAVITY OF MOlJTIT. 

described as an idiopathic, primary affection, which by no means 
always originates in the submaxillary glands. The cause ad
duced by Niemeyer, viz., periostitis of the lower jaw, has natur
ally an entirely different significance, ancl is never accompanied 
by such violent symptoms as angina Ludovici. 

Emmert attributes it to the following causes: topical irrita
tions, catching cold, especially dnring times of prevnlent rheuma
tism and erysipelas; and exanthematic, typl10us, ancl puerperal 
conditions. Zellner, finally, saw it appear, in Steiermark, simul
taneously with scorbntns and typhus. In recent times the dis
ease has almost clisappenred, and I can find only a few short 
ncconnts of it in the varions jomnals of the last few years. 
During the third decade of the present centu ry, howevPI', i t seems 
to have made nrnch sensation, especially in 'Yiirttemberg, of 
which the numerous, simultaneous reports of the physicians of 
'Vur ttemberg fnmish distinct evidence. Isolated cases, more
over, are also fo nnd in the older literat nre, collected by Craigie 
and Alq uie, and Bamberger even cites llippocmtes as the earliest 
author on this subject. 

Pathological Anatomy. 

The inflammation generally begins in the supra-l1yoid region, 
ancl usnnlly on one or the other side of this region ; rarely 
in the middle, over the hyoid bone. The extensive exudation 
thus set up is sero-plastic, and has a great disposition to undergo 
pmnlent, and, still more so, to undergo ichorous degeneration. 
In cases terminating fatally, the connective tissue and the mus
cles or the entire sub-mental region are found, accorcling to Bam
berger, transformed into a semi-fluid, brownish mass, mixed with 
necrotic shreds of connective tissue ; the submaxillary glands 
and the parotid are also destroyed by gangrene, and the neigh
boring connective tissue is densely infiltrated, for a distance ex
tending even to the larynx and the pharynx. Sometimes even 
the periosteum of the lower jaw is loosened. 

In addition to this, we usually fincl considerable hypostatic 
trouble in the lung, and signs of embolism or septicromia in 
various organs. 
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Symptoms. 

The above-describecl swelling of the hyoicl r~gion sets in with 
lighter or severer, or even with complete typhous symptom8. 
The tumor is moderately painful, becomes harder and harder, 
extends in various directions within a few clays, and finrrlly tnkes 
in the entire anterior half of the throat as far as the stern nm . A 
great cldormi ty is thus proclucecl, the chin and sternum being on 
the same level. The skin of the throat can no longer be moved 
nor raised. but is tightly stretched and reddened. The lower 
jaw naturally becomes immovable, and deglutition is impossible. 
·with compression and cedema of the larynx ancl trachea, great 
dyspncea, even orthopncea, sets in, and this soon intiuences the 
circ11lation, so that the patient, whose breathing is loud and 
rattling, finally becomes cyanotic, with a small, sinking pulse. 
The floor of the mouth is elevated by the tnmor, in such a man1w1· 
that the tongue is pressed against the 11arc1 palate ancl rendered 
immovable, in consequence of which speech is also Yery mnch 
interfered with. The mucous membrane of the cavity of tlw 
mouth, as far as it can be seen, is swollen and reddened. 

Finally, hyperremia of the brain results from compression of 
the internal jugular vein, giving occasion to heaclache, vertigo, 
obnubilation, and delirium. In the metastatic form such cere
bral symptoms may be explainecl by the infection alone, without 
any local cause, as in these cases, especially, the disease takrs 
on a typhous character. 

Course and Terminations. 

The di sensP always maintains an acute course. After a week 
a standstill occurs, after which, iu the idiopathic variety espe
cially, the tumor sometimes entirely subsides, without passing 
into suppuration. This resorption never takes place rapidly, 
but leaves a harcl swelling after it, that persists for weeks. In 
most cases suppuration sets in, the exudation giving way at 
several points. The skin covering it becomes raised and redclenecl 
in places, ancl, after incision, a brown, shrecldy pus escn pPs, or, 
in severe cases, a gangrenous ichor. Some collections of pus 
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rupture towards the cavjty of the month or the pharynx, and, 
with the breaking up of the exudation, the enclosed connective 
tissue and the adjacent skin also become gangrenous. According 
to "r ernher, the disease terminates fatally in almost half of the 
cases, especially when attacking typhus convalescents, and death 
may occur either after a few days or not until after from three to 
four weeks. The less acute the course of the affection, the more 
favorable the prognosis. Death takes place through exhaustion, 
suffocation, or septicromia. Bad after-effects and subsequent 
exacerbations have been observed as a result of the abscess. 

The ordinary termination is purulent, gangrenous destruc
tion, on which account the designation, cynanclie gangrrenosa, 
appears the most appropriate. FLll'ther injurious results are 
fistulous ulcerations, strongly contracting cicatrices, which pro· 
duce torticollis and impeded mobility of the neck, and, finally, 
caries and necrosis of the jaw-bones. 

Treatment. 

It is claimecl that in some cases suppuration may be prevent
ecl and prompt resolution be effected by powerful antiphlogistic 
treatment, consisting in local and general venesection, ancl also 
by the administration of emetics and clrastics. In inclividuals of 
debilitated constitution, however, such weakening treatment 
cannot be thought of, and here the attempt is made to farnr 
softening by dry or moist warmth. In all cases, but at any 
rate in cases associated with danger of suffocation, early and 
deep incisions are requisite, with the insertion of blunt hooks 
and thorough separation of the fascia, by means of which, as a 
rule, a deeply-seated collection of pus is reacheil. By the dis
charge of this, as well as by the copious flow of blood and o! 
serons exuilation, the alarming symptoms are often overcome in 
a short time. The after-treatment is regulated in accordance 
with ordinary surgical rules. 

If the clyspnma continues after the discharge of the abscess, 
its cause must be sought for in an ccclematous swelling of the 
larynx; in which case death by suffocation can only be avoided 
by the prompt performance of tracheotomy. 
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THE SOFT PALATE. 

TnE diseases of the soft palate are usually trPated of simul
taneously with those of the cavities of the mouth and pharynx. 
'l'heir separate consideration, as undertaken here (chiefly for out
side reasons), is nevertheless fully justifiable. A great number 
of affections of the palate either occur alone, or else the partici
pation of the palate is of special importance. In the following 
exposition, these diseases are especially considered; the others 
are treated of more briefly. 

The diseases of the soft palate are of importance: 
1st. Locally, by impeding deglntition, respiration, articu

lation, etc. 
2c1. By their extension into the month, throat, nose, ear, 

larynx, c:tc. 
3d. By the simultmwons existence of general diseases (acute 

exanthernata, diphtheritis, syphilis, etc.), or of nervous affec
tions, etc. 

Introtlnctory Anatomical Remarks. 

Concerning the gross anatomical relations, consult the well-known manunls of rmnt
omy; also, Tourtual, Ncuc l:ntcrs. lib. cl. Bau des mensch I. Schhmdkopfes. 
18.JJi.-C. L. Merkel, Die Funct. d. mcnschl. Schlund- u. Kchlk. 18(i2.-Luscl1ka, 
Der Schlun<lk. des :\[ensrhcn. l SGS.-Concerning the histological rc}alions, con
sult the manuals of hi.::.tology; in addition, the monographs or 11011. Swnttigh, 
Klein, Huxley, Sappey, Jlis, JJenle.-Conccrning the tonsils, consult especially 
Billrol/1 (Oc itr. z. pnth. Ilistol. lSJS), and Tit. Fr. Scltmidt (Z. f. wiss. Zool. 

1863. xnr. P· 2~1). 

The following account of the anatomy and hi stolo,gy of the 
soft palate will he justifi ed by e,·ery one who is con~cious of the 
gaps in his own anatomical knowledge. \Vithout this minute 
knowledge many di seases are incomprehensible. 
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\Ve distinguish, in the first place, an anterior ancl a posterior 
surface of the soft palate; then a central portion, including 
the uvula; then the two anterior and two posterior palatine 
arches; and finally the tonsils. The soft palate merges into the 
hard palate without any distinct line o! demarcation. In diil'er
ent places, and in difl'erent individuals, it is of varying thickness 
(from three- tenths to five-tenths of an inch), ancl of varying 
length. 'l'he free space lying between the arches of the palate 
and the root of the tongne is the so-called pharyngeal open
ing, or pharyngeal entrance, istlwius seu vestibidwm pliaryn
gis, interstiliU?n arcuariwm. The entrance of the pharynx 
is or variable size-partly clue to incliviclual peculiarity, partly 
to the size of the snrrou ncling parts. 

The anterior sui:face ef the soft palate is, normally, moder
ately ancl uniformly rnclclenecl, generally paler than the anterior 
surface of the uvula ancl the anterior palatine arches. It is but 
slightly movable ancl wrinkleable. lt exhibits, especially in its 
central portions, the mouths of numerous mucous glands, at a 
uniform distance (about n of an inch) from each other. 

l\Iicmscopically examined, the anterior surface of the soft 
palate consists most superficially of a many-layered (30-50) 
stratmn of pavement epithelium about n of an inch in thick
ness, which rests upon long papillro containing loops of capil
laries. At the outer surface lie from five to ten layers of 
flattened cells, which, like the epithelium of the mouth, are 
continually thrown off; the remaining epithelium is likewise 
similar to that of the cavity of the mouth. 'l'be moderately 
vascular stroma, formed of connective tissue, sho11·s no sharp 
division between rnucosa ancl subrnucosa. It consists of a thin 
tense uppermost layer; then follows a thicker, looser stratum 
as SLlbmucosa; still deeper there lies a thick tense stratum of 
connective tissue (continuation of the aponenrosis of the harcl 
palate), which , towards its inferior portion, encloses numerous, 
mostly flattened, little leaflets of fat. The numerous mucous 
glands which form a stratum as thick as -fu of an inch abo,·e 
the tonsil, decreasing in numbers towards the uvula, have the 
usual characteristics of such glands. Solitary .follicles are 
altogether wanting on the anterior surface or are very incon-
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stant. Below all lies the striated muscular strncture, which 
sends isolated bundles between the mucous glands towards the 
above-mentioned third fibrous layer. · 

The uvula is from T'; to 1'" of an inch in length. The greater 
portion of its substance consists of mucous glands, which are 
larger aucl more numerous in the anterior half than in the pos
teri or half. Between these lie some twigs of connective tissue, 
and especially some twigs of muscular tissue, the latter 
forming plexu es not only between the glands in toto, but 
also between the Jobes of the glands. The submucosa is more 
extensive anteri orly than at the sides, and here again, more 
extensive than a t the posteri or surface. F ollicles exist, but are 
not constant. The epithelium is like that of the soft palate, but 
is less thick ancl thinnest on the posterior surface. Iu the la tter 
position, it is, during the first months of existence, ciliated 
almost to the very tip. 

The la teral portions of the soft palate pass, on either side, 
into the pa latine arches : the anterior, arcus glosso-palatini, 
which bouncl the i sthmus p liaryngo-oralis, and the postel'ior, 
arcus pharyngo-palatin i, which bound the isthmus pharyngo
nasalis. 

The anterior p alatine arches are shorter, lie about -t-rJ of an 
inch higher, ancl reach further outwards than the posterior 
arches. Towal'Cls the middle, each anterior palatine arch termi
nates flatly upon the base o[ the uvula, and laterally it passes 
over to the bo1·der o( the tong ue. The anterior pala tine a rches 
resembl!' the soft pala te, being richly suppliecl with mucous 
glands. The solitary folli cles are inconstant, but are present in 
most instances, especially at the lower encl. 

The posterior p alatine arclles, towards the median line, pass 
into the la teral borders of the uvula, itnd externally they pass 
into the la teral walls of the pharynx. At their inferior porti on 
is found, upon either side, the plica or arcus plwryngo-epi
glotticus. Solitary folli cles are frequen tly found on the pos
terior surface, seldom on the anterior ; on the la tter porti ons they 
are sometimes gathered in groups, several lying close to each 
other, like an additional tonsil , which may lie above, but is 
more likely to lie below the tonsil. 

VOL. VI. --Ot; 
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The relations oI breadth between the anterior and posterior 
palatine arches vary ; the smaller the former, the broader the 
latter appear. 

The tonsils (tonsillre palatinre) li e between the two palatine 
arches, and generally project distinctly beyond them, though to 
a variable degree. Their form is that of an oval disc, some· 
times or a flat tened globe. Their size varies so much that no 
positive volume can be determined on. Their length amounts 
to from half au inch to an inch ; their transverse diameter, in 
those more round than oval, amounts to almost as much; their 
thickness varies from T\- to lo of an inch. 

The free superi or surface of the tonsils is moderately reel, 
and presents variously numerous round or linea r openings (from 
ten to sixteen in number). These a re mostly so narrow that they 
are just visible; Jess frequently they are wider and more like 
fissures. They lead into longer or shorter fissures (lacunre, sinu
ses), running perpendicularly or obliquely in various directions, 
and sometimes giving off branches. In their normal condition 
these sinuses do not stand open, bnt they gap distinctly on 
being cut across. They are surrounded by a g1·ayish-red, homo
geneous mass, which, in thin sections, pre~ents little folli cle-like 
divisions, for the most part visible even to the unaided eye. 
Externally from these, therefore between them and the follicular 
coverings of the adjacent Jacunre, there lies a narrow strip oI 
connective tissue. 

The lacunrn are lined with a thin but uniform layer of 
epithelium, similar to that covering the external surface. The 
epithelium sits on shorter papillrn (also containing capillary 
loops), which are ex tensions of the thin capsule of the surface 
penetrating into the lacunre. The tissue surrounding the 
lacunre consists of follicles and interfollicular tissue. The 
follicles are composed of reticular tissue, with few capillaries, 
and or small round cells imbedded in it. The reticulum itself, 
the size of its spaces, the number, size, etc. , of the cells con
tained in it, are subject to manifold physiological variations. 
The follicl0s are not capsular, but yet they are sharply defined. 
The inter-follicular tissne has an essentially similar character, 
only its reticulum is more scanty, thicker, poorer in cell s, and 
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not only richer in capillaries, but it al so contains arteries of 
the ·mall Pst calibre, ancl tolerably large veins, which sunouml 
llie pe1·iphery of the follicle. The larger vessels lie in the Jinn , 
fibrou s connective tissue, which forms a fram ework tlu·ough 
the entire tonsil, continuous on the one side with the thick cap
sule on the attached portions of the tonsil, and on the other 
with the scanty connective tissue under its free upper surfaee. 
It is poor in capillaries, contains hardly any vessels exe<,pt 
those for the substance of tile follicles ancl the papillro of the 
lacunm. 

Tl1e human tonsil does not contain any mucous glands. Only 
exceptionally one or those lying outside of the tonsil opens into 
the dt>pth of a sinus. 

The free smface of the tonsil exhibits as numerous differencps 
as its size ancl form clo in healthy persons, ancl in those who can· 
not remember ever to have had any disease in them; so that it 
is more rare to see a normal tonsil than to see manifold devia
tions from the normal condition. 

Only the tonsils of new-born habcs and o f small chi1dreu arc, for the most part, 
normal. They arc small relatively to the size of the body, and composed of three 
or four lobes, between which lie the shallow lacun:c. Cytogcnctic tisf>ue is found 
about the latter, indistinct in new-horn IJabcs, di st inct in older children, hut not 
yet arrangrd into foll icles in the first period of life. The lacun;e grndua lly become 
clcrper, nnd new ones appear; the latter by a churnctc1 ist ic chambcr-fonnation of 
the epithelium. Tbc ca psule of the tonsil also first IJccomcs more distinct after 
birth. The same is true of the connective tissue forming th~ partilion walls o f the 
lacunm. 

The alterations which the ton.::ils undergo, hCBid('S their normal growth, arc 
still but littl e kuown. It is prohahle that the fo llicl rs continual ly perish, and tliat 
new ones nppcnr. Equally probable is the format.ion o f new, au<l probably always 
shorter n.ncl narrower, permanent lacunre. 

The tonsil, where its surface is not free, is smooth, moder
ately arched, and surrounded in front ancl bel1ind with loose con
nective tissue. On the outer side there is a layer of pretty 
tense connective tis ne. The former is bordered by bundles of 
the palato-pharyngens ancl palato-glossns muscles. Into the 
latter ar0 inserted bundles of the superior constrictor muscle 
of the pharynx, which clraw the tonsil inwards, as well as 
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bundles of the stylopharyngeus muscle, which draw it out
wards. Still further externally there lies the bucco-pharyn
geal fa scia wi th adipose tissue ; ancl on this borders the in ternal 
pterygoid muscle. 

The space in which the tonsil lies is the anterior portion o[ 
the so-call ed interstitinm phaJ"yngo-maxillare. In its posterior 
pol' tion li e the ex ternal and internal carotids, the first removed 
six-tenths, the .latter eight-tenths oI an inch from the outer sur
fa ce of the tonsil. Still further external ly, we find the inter
nal jugular and posteri or facial veins. The glosso-pharyngeal 
neJ"ve lies much neal'er the tonsil. At the anterior portion of the 
external smface of the tonsil is found the pterygo-- mandibular 
or pterygo-maxillary ligament. 

Tlte posterior swf ace of the soft p alate presents several 
diffeJ"ences from the an teJ"i or surface. Its mucous membrane is 
thinner, ancl of a pale red. The epithelium is squamous in the 
grown subject, ciliated in the f<rtus and in the new-bom habe. 
The mucous membrane conta ins scanty and small papillre, scanty 
mucous glands (above the uvula they are altogether wanting); 
and the soli ta J"y folli cles are veJ"y Yal'iable in their number. The 
1·emaining layers are similar to those on the anteri or smface, 
but are thinner, so that the muscular substance lies nearer the 
su rface. 

The 1nitscles of the soft palate and of the palatine arches are 
partially recognizable by their action in an examination of the 
pala te. They almost all exist in pairs, and always act simul
taneously under normal conditions. 

The leMtor veli palatini muscle (musculus p etro-salpingo
staphylinus) raises the soft palate and narrows the Eustachian 
tube. 

The tensor veli palatini muscle (muscul11s spheno-salpingo
stapltylinus; muse. circumflexits palati mollis) stretches the 
so-called aponeurosis of the palate, that is to say, the fi brous 
membrane springing from the posterior border of the hard palate 
ancl losing itself in the soft palate. It further effects a dilatation 
of the Eustachian tube in each act of deglutition, and so 
ventilates the middle ear. 

The levator iwulce, or azygos itvulce muscle shortens the 
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uvula Yertically, so that its mucous membrane becomes laid 
in transverse folds ; ut times it also bends it backwa1·d ·. 

The palato-glossus muscles, lying in the anterior palutine 
arches, can close the isthmus pltaryngo-oralis by approaching 
the middle line, and by elevating the back of the tongue. In 
this action, for the most part, the stylo-glossi and palato-glossi 
muscles participate. 

T!te palato-pltaryngeus muscles lying in the posterior palatine 
arches trunsform the istkmits pharyngo-nasalis iuto a nu1Tow 
elongated fi ssure running from above and before, ilownwards and 
backwards. If the levator muscles act at t!te same time, the soft 
palate becomes horizontal. 

Tlte blood-vessels of the soft palate are closely connected with 
those of the posterior oral and nasal cavities, and of the anterior 
portion of the pharynx. 

Tile arteries are given off from the external carotid, and 
especially from the facial and internal maxillary arteries. From 
the internal maxillary arises the posterior or descending palatine 
artery (or pterygo-palatine artery), for the soft palate (-hai·d 
palate, etc.) . From the facial artery (or from the descending 
pharyngeal artery, sometimes from t11e occipital artery-or as 
independent tmnks) arise: the inferior or ascending palatine (or 
pbaryngo-pala.tine) artery, for the mucous membl'ane, muscles 
and glands of the soft palate (-the mouth of the Eustachian tube 
and its surroundings); the tonsillar artel')', for the tonsi ls (-lat
eral wall of the pharynx and root of the tongue). 

The not unfrequent variations of the arteries are almost exclusively of surgical 
interest. 

Tlte veins form two plexuses: the posterior venous plexus, 
which is continuous with the veins of the nasal mucous mem
brane, and empties into the plexus of the temporal fossa; the 
anterior venous plexus, which is connected with the root of the 
tongue, and empties through the pharyngeal vein into the in
ternal jugular. 

Tile lyrnpltatic vessels of the palate, including those of the 
tonsils, are very numerous. The finest lie as a net-work in the 
interfollicular tissue of the tonsils. Larger but still microscopic 
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vessels arc found in the ~nti..re mucous membrane or the palate, 
especially that or the uvula; they lie partly in the neighborhood 
of the capillaries, and in part they form special strands, parallel 
to the surface, coursing near the blood-vessels. Among the 
larger trunks we can di scover an anterior and a posterior lym
phatic plexus. The latter is in connection with the lymphatic 
vessel of the floor or the nasal cavity. The former, much more 
strongly developed, forms two groups; the anterior group follows 
the anterior palatine arches, and is in connection with the absorb
ents of the root of the tongue; the exterior group descends from 
the tonsils outwards, and takes up these absorbents. 

Tlte lympltatio glands belonging to them lie at the angle of 
the jaw, at the bifurcation of the carotid, beneath and near the 
upper portion of the stemo-cleido-mastoicl muscle, and at the 
side of the hyoicl bone and the larynx. The lymphatic glands 
lying at the angle of the jaw, from two to four in number, receive 
tl teir lymphatic vessels from the tonsil, and participate so con
titantly in certain affections of the tonsils, that they are some·· 
times described as the tonsillar glands. 

The nerves of the soft palate, as regards their cli stribntion, 
are not yet sufficiently well understood. Tile physiological 
,. icws concerning them present as numerous contradictions as 
the conclusions clrawu from some pathological conditions. 

·with reference to the rnotor nerves, the motor portion of the 
third branch of the trifacial, especially the intemal pterygoid 
branch, supplies the tensor palati muscle; according to others, 
it is the lesser superficial petrosal nerve (branch from the otic 
ganglion). The remaining palatine muscles are supplied by tile 
facial nerve: the levator palati and azygos uvul m by the superior 
palatine branch, the so-called larger st1perficial petrosal nerve, 
and the palato-pharyngeus and palato-glossus muscles by the 
infe rior palatine branch. 

The sensory nerves preside over the sense of touch, taste, 
pain, refl ex muscular contraction, and secretion. The anterior 
face of the soft palate, clown to the borders of the anterior pala
tine arches, is supplied from the trifacial, and especially from 
the cl Pscencling or palatine branches of the spheno-palatine 
ga nglion belonging to the second branch of the fifth nerve. The 
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opposing sides of the palatine arches, the lateral wall of the 
entrancP into the pharynx, with the tonsils and the po terior 
side of the soft palate, are supplied by branches from the glosso
]Jharyngt"US, pnt•11mogastric, and spinal accessory nerves. The 
glosso-pharyngeus, that is, the tonsillar nerve of the lingual 
branch, is the nerve of taste for the lateral portions of the soft 
palate and the anterior palatine arches. Acrordi ng to oth •rs, 
it also permits the sense of touch, as well as refiex movements 
(gagging, etc.), and excites the secretion of the parotid gland. 
The pneumogastric and accessory nerves send sensory and 
motor filaments especially to the pharynx. 

Tlte secretory nerves lie in the chorda tympani. Their 
excitation prodL1ces a secretion of the submax illary and sub
lingual glands, and the mucous glands of the mouth and the 
palate. 

'l'he centre of tlte co-ordinate movernents of deglutition prob
ably resides in the medulla oblongata. 

A number of individual variations occur in the soft palate, 
which are congenital, but do not constitute deformities exactly, 
nor yet diseases. They have received but little attention as yet, 
although they have a practical significance under some ci.t·cum
stances. Among those worth mentioning are: 

Great breadth of the entrance into the pharynx, with normal 
volume of the surrnunding soft parts; 

Great narrowness of the entrance into the pharynx, under 
similar conditions ; 

lligher or lower insertion of all four palatine arches, or only 
of those of one side, or only of the anterior or the posterior, or 
only of one of these ; 

Yarying size of the palatine arches, the uvula and the tonsils, 
with normal stmctnre of these parts; 

Yariations of height in the position of the tonsils; 
J\Iarked inclination or the tonsil s towards the middle line; 
Yariat ions in tlw size and form of the tonsils, in the number 

of tl1<' ir la r un m, and so on. 
The physiological irritability of the soft palate varies very 

mnrh in different persons ; in many, all contact with the parts 
at once excites powerful retching movements; while others bear 
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this, and even greater irritation, much better. 'fhe reflex secre
tion of mucus and saliva is variable in like manner. 

General Symptomatology. 

The estimation of the diseases of the soft palate is formed 
from inspection, in comparatively rare cases also by palpation 
of the palate itself and of the parts connected with it (bones, 
blood-vessels, lymphatic glands, etc.), as well as from the im
pediment to function. 

A. Inspection direct, or by means of a mirror for the posterior 
surface of the soft palate, readily permits us to 1·ecognize most 
of the diseases, on attentive consideration-many of them better 
than 0 11 the dissecting-table. 'Vith the month widely open, the 
anterior surface of the soft palate ancl uvula, together with the 
tonsils, is reaclily inspected, either without any assistanc~, espe
cially in persons accustomed to it, vocalists ancl the like, or 
with the assistance of a tongue depressor. 'fhe use of the de
pressor, for which the handle of a spoon, a paper-cutter, the 
finger of the physician, etc., can be substituted, is so managed 
in adults, whether staucling, sitting, or lying clown, that it is not 
placed too far back upon the tongue, and the tongue should be 
gradually depressed only as far as is necessary. 'fhe gradual 
depression of the tongue, and the avoidance of placing the de
pressor too far back, are important, because, in so doing, retch
ing occurs much less frequently. It is advisable, at the same 
time, for many reasons, to cause the patient to inspire and 
expire deeply, or to make him say, "ah,'' or "eh." In little 
children, who resist the ordinary examination, the procedure is 
more difficult. In most instances two assistants are requisite
one to fix the child's head, the other to hold the arms. If the 
mouth is not opened voluntarily, the first assistant holds the 
child's nose at the same time, and the examiner places the de
pressor rather deeply in the mouth. If milk or some more solid 
food has been taken just before, of which light particles remain 
hanging ou the palate, some water should be dmnk, or the 
mouth rinsed out before the inspection is made. 
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Consult the article on Rhinoscopy, concerning the inspection of the posterior 
&Ul'face of the soft palate. 

The inspection of the palate fnrni shes us, withont any further 
research, wi th conclusions concerning the size and form of the 
parts, the various disturbances of circnla tion, the presence of 
intlammation, gangrene, morbid growths, and the mobility of 
tile parts. The diagnosis of the diseases of the soft pala te is 
especially pathologico-anatomical , and moderately easy , if the 
examiner is famili ar with the appearances of the different morbid 
changes and possesses the necessary technical skill. F or begin
ners, and under certain circumstances for practical men also, 
the recognition of the so-called deposits presents the greatest 
difficnl ty (by deposits we have reference to those membranous 
spots, circumscribed or occupying the entire surface of the palate, 
at fu-st whitish, and la ter grayer, which are elevated above the 
free mucous membrane adjoining them). A similar coloration is 
shown by exfolia ting epithelium, epi thelial suppumtion, epithe
lial thickening and infiltrations, especially of syphilitic and tuber
culous natm e, which render the mucous membrane amemic in 
toto or in its uppermost layers. The projecting plugs of epithe
lium and pus from the lacnme of the tonsils, and the spots of 
mucous membrane affected by thrush, are both alike whitish 
in color and elevated. 

B. P alpation is employed to form conclusions as to the con
sistency of individual porti ons of the soft palate in inttamed or 
hypertrophic conditions, or as to the size, consistence, and so on, 
of morbicl growths. 

Inspection. and especially palpation, are mnch more fre
quently employed in estima ting the size and other peculiari ties 
of the lympha tic glands connected wi th the palate, especially 
those at the angle of the jaw. Slight enlargements of these 
glands are without diagnostic interest, especially because, for the 
most pa rt, i t m nnot be determined whether the enlargement had 
not prev iously existed . Extensive enlargement leads to the con
clusion tha t not only the surface of the soft pala te, but i ts par
enchy nm also, especially that of the tonsil , is quite actively 
di seasecl -sometimes in the form of inflammation and gangrene, 
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sometimes in that of morbid growths (syphilis, tuberculosis, 
caucer). 

The frequent assertion of authors that the swollen tonsil can he felt from the 
exteri or at the angle of the lower jaw, is incorrect for the ordinary form~ of inflam
matory swelling, and for hypertrophy itself. Minute examiuatiuu upon the living, 
section of the head through the tonsil from before backwards (13rnunc, Luschka: 
illustrations-orig inal sections), the free exposure of the normal 1u1<.l swollen tonsil 
in the corpse, have convinced me of this fuct. What is rcully felt in the cases men
tioned is either infiltrated connective tissue o f the pharyngo-maxillary space and 
the infrn-maxillary region, or swollen lymphatic glands, or both of tl.csc conditions 
together. 

C. The local symptoms of diseases of the palate, besides 
those already mentioned, are disturbances of motion and sen
sation. 

1. ~Motor Disturbances. 

Consult A. Brii.d:e, Nachschrift zu Kudelka's Abhandlung. u. s. w. nehc:.t cinigcn 
Bcohnchtungen Uber die Sprachc bci Mangel des Gaumcnscgcls. l8JS.-&/rnh, 
Wien. med. Wochcuschr. 1858. No. 3.-ll. Smith, Duhl. Jour. 1802. X..'XXlV. 
p. 19. On certain movements of the throat and chest in the acts of respiration 
(singing, speaking, ynwning. snoring).-Rts1tavant, Uchcr die Vcrschliessung 
des Schluntlcs Lehn Sprcchcn. 1860. 

In looking at the soft palate, either no movement is seen, or 
there is a simple contraction, an elevation of the pnlnte, espe· 
cially a shortening of the uvula or an altemate contraction and 
relaxa tion. The last regularly occurs when the patient says 
"ah., or "eh." In diseased conditions these rn overnents are 
either en tirely absent, or they are labored or incomplete, or 
they are possible on one sidE> only. 

The most important motor disturbances are the following: 
a. Difficulty in swallowing in the most various g rades up to 

complete impossibility, either on account of the great pain (see 
below), or on account of impeded muscular action. 

The movements of deglutition, which here come under consid
eration , comprise merely the first two acts of the prorPss: namely, 
1st, tl1e conveyanee of the bolus behind the antt>rior arches of 
the palate, principally by the action of the palato-glossus mus· 
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cles; 2d, the onward mornment into the miudle or the pharynx, 
implying the elerntion of the root or the tongue, the action first 
of the palato-glossus muscles and then of the palato-pliaryngeus 
muscles, and the closure of the upper pharynx anu the pos
terior nares-depending on the action or the le,·ator and tensor 
palati muscles, the superior constrictor muscle of the pharynx 
as well as of the larynx; finally, the elevation of the larynx, 
descent of the epiglotti s, and so on. 

These difficulties occur in all superficial uiseases of the palate 
with pain occurring spontaneously or on movement, in case of 
dimjnished lubrication of the bolus (closure, and so on, of the 
mucous glands), in di stmbed muscular movements from various 
causes (lJ[tiu-collateral cedema and inflammation whith extend 
to the muscles-diseases of the muscles and of the nerves). 

Swallowing is either impeded or impossible, or the first act 
of deglutition is performed normally, while, as a rpstdt of an 
incomplete or a complete paralysis of the soft palatt', the food, 
espPcially in fluid form, escapes through the mouth or nose 
again, either wholly or in part. 

The swallowing is either continuously abolislwd, or it is only 
impossible at times. After a long rest, rspedally, the first 
attempts at deglutition are often unsuccessful, somPtinws from 
pain, sometimes from other causes, while s ubseq u~n t attempts 
succeed. Small amounts are in many cases more cliflicult and 
painful to swallow than larger ones, because a greater muscular 
contraction is necessary in the former ca e than in the latter. 

The ordinnry expression for most o f the diseases of the palate," angina 11 {0.yxw, 
to strauglc, to narrow, to bind tightly), shows that the impeded dcglutition was 
the most promiucut symptom from the earliest times. The earlier expression 
"Cynanche" (the tongue hanging from the mouth, as in rm overheated dog), is 110 

longer in use. The expression " Brilunc ., (from the Lrowning of the countcnnnce) 
is only used in [Germani popular parlance. Our .\.ngiiu corrcspon<ls with the 
French word etquinancU (esca and an90) and the Euglis!1 term sore tllroat. 

b. Difficulty in the specific or mooiji.ecl movemmts of respi
ration: gargl ing ancl hawking. lfawking, a frequent symptom 
of affections of the palat<', consists in a prompt ancl powerfitl 
cntT<'nt of air driven from the lungs into the plta1·ynx and po~
tet-ior portion of the mouth. In its performance tltc·rc is a trem-
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bling of the walls or these parts, especially of the soft palate, by 
means of which the well-known sonnd is produced, and mucus, 
etc., removed from the sw·face, and propelled outward. 

c. IJijficutty in speech. The speech is either altogether diffi
cult or uttered in a low tone, on account of the pain it causes, or 
the articulation of the palatal letters (k, g, cli, }, guttural r) is 
more difficult. The labials also (band p) are a1ticu1:1ted with 
difficulty, or are altogether indistinguishable, because, as a result 
of paralysis of the palate and the inefficient closure of the poste
rior nares, a portion of the expired air escapes throngh the nose, 
and the remaining portion is too small to move the lips in the 
proper manner. By compressing the nostril s, the articulation of 
the labials becomes normal, or the speech contains a peculiar 
additional timbre or d ang-sometimes as if a foreign body was in 
the posterior portion of the month, wliich pre,·ented resonance in 
the naso-pha1·yngeal space (anginose speecll, 1Joix amygdalienne 
of the French) ; sometimes the speech is nasal (r!Jinophonia). 
t!Jat is to say, there is a consonance of the voice in the nasal cavi
ties. The latter has its origin in the impeded action of the 
levator and tensor muscles of the palate, ancl the consequent 
imperfect closm e of the nasal outlets, the complete closnre of 
which is essential for the clear enunciation of almost all the con
sonants aml vowels. (A second variety of nasal speech, which 
occurs in articulating the consonants m ancl n, may also occur 
by narrowing or closure of the nasal canal.) 

cl. Altered (diminished or increased) rl!flex movements. Their 
cause lies partly in disturbances of sensibility, and partly in 
lessened mobility of the palate. 

2. Sensory Disturbances. 

a. IJist-urbances of objective sensitiveness to press1ire and 
ternperature. The first rarely comes und er consideration. The 
latter is either increased, as is especially observed in the use of 
hot drinks, ancl even weak alcoholic beverages (light wines and 
beer), or it is diminished (anrosthesia) in many inflammations, 
morbid growths, and nervous diseases. 
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The proposed local anresthctising of the palate, by painting it with concentrated 
solution!> of morphia, bromide of potassium, and so on, are of almost purely sur* 
gical interest. 

b. The disturbances of the sensation of taste in the soft 
palate, are only unfrequently utilized clinically. 

According to the investigations o( Klantscb and Stieb (Vircb. Arch. 1858. XIV. 
p. 225), o( Stich (ibid. 185\1. XVII. p. 80), and Schirmer (Deutsche Klin. 1859. No* 
13. ct seq.), the greatest perception of taste is found upon the anterior palatine arches 
and in the anterior surface of the soft palate i the m'ula, the tonsils, and so on, 
exhibit no such perceptions. Besides the glosso*pharyngcus, the lingual branch of 
the trifacial is also probably a nerve of taste. (See several pathological cases 
given by Schirmer.) 

c. The d istitrbances qf ordinary sensation are various. 
Tlte sensation of stickiness and that qf dryness are mostly 

not to be disconnected. They have various causes, frequently 
appearing together : lessened, because impeded introduction of 
fluids,-c1iminishec1 or alterPd secretion of mucus in the mucous 
membrane of the mouth and palate; sometimes, abo, perhaps 
diminished formation of salh·a; keeping the mouth open on ac
count of diminution of the space in the posterior nares; fever 

Tlte sensation of a foreign bo(ly (dust, hair, and so on) is 
especially found in many chronic superficial afiections. This 
produces either the so.callccl empty swallowing, with which the 
swallowing of a little tluid of the mouth, and so on, is no doubt 
generally connected, or frequent hawking. 

Tlie sensation of nausea, such as attends touching or irri
tating the palate, appears uncler similar conditions. This, how
ever, is a feeling which is gradually blunted by habit. This 
sensation is ab ent in some healthy people, not unfrequently 
also in the in ane, in hyclrocephalic children, etc. 

Tlie sensation of fatigue in swallowing, and especially in 
speaking, has, mostly, the same origin. 

cl. Pain occurs prominently in acute superficial ancl paren
chymatous affections, generally also in cases of intense hyper
:cmia, attended or not attended by erosions and ulcerations; while 
in other affections, croupous and cliphtheritic inflammations, for 
example, in most of the chronic affections, especially in hyper-
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trophy of the tonsils and in syphilitic angina, pain is slight or 
altogether absent. 

The iiains are spontaneous, or occur on contact (mecbanicr.1 
causes-very cold or hot food and drink-some medicines), and 
on mo,·ement (swallowing, speaking). The pains dependent on 
swallowing occur both in swallowing fluid, and particularly solid, 
ingesta, and in the swallowing of the mucus in the month. 
They are recognizable by the aversion which patients exl1ibit 
to drinking, etc., as well as by that which they manifest to 
maki11g certain movements: the patient distorts his face, ancl , 
brings the chin near the breast during the second act of deg
lutition (as if to shm'ten the road for the bolus), ancl not 
unfrequently spits the half-swallowed mass out again . The 
pains vary in intensity, but are, in general, moderate during rest. 
They are frequently referred to the external auditory canal. 
The pains are most frequently those of pressure; on touch or 
rnovement tliey are frequently stinging, seldom imlsating; or 
they have the character of the above-mentioned disturbances 
of ordinary sensation. In numerous cases pain also exists be
hind the angle of the jaw, either spontaneously or on pressure, 
associated with either perceptibly swollen glands or merely with 
swol len connective tissue. 

Tlte substances removed in diseases of the palate by hawking, 
coughing, etc., are more frequently mucus, pus, and blood, in 
varying quantity and in varying proportions. They do not 
present anything characteristic. Furthermore, there are crou
pous diphtheritic masses, dead, inflamed, and gangrenous 
portions of tissue, morbid growths, which sometimes, by their 
form and strncture, permit the distinct recognition of the 
locality which they occupied. Still further, the masses existing 
in the lacunro of the tonsils are worth mentioning: epithelial and 
purulent plugs in various stages of metamorphosis (so-called 
Spinnehusten, in German), and calculi. 

A foul odor from the mouth occurs in many acute diseases, 
as a result of the stagnation and decomposition of food, mucus, 
etc. ; further, in gangrene; and, finally, in chronic affections, in 
which decomposition of substances of diJl'erent kinds occurs in 
the various cavities. 
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Tlte symptoms of spreading of affections of tlie palate are 
readily explicable by the anatomical relations o[ the parts. They 
occur in some distu1·bances of circulation, in most inflammations, 
and in some few morbid growths. The disturbances caused 
thereby are sometimes the sole, or else the most impor tant, snb
jecti1·e symptoms. Extension may take place : 

Towards the cavity of the mouth, including the tongue, even 
as far as tl)P lips, and the skin; from the former, also, sometimes 
to the exc retory ducts of the salivary glands ; 

To the cavity of the pharynx, and thenre, on the one hand, 
towa1·ds the nasal cal"ities (even to their adjacent cavities, the 
lachrymal canal, the conjunctil·a); on the other hand towards 
the Eustachian tube and the middle ear (from which frequently 
proc<•ed pains in the ear, or e1·en hardness of hearing); thirdly, 
towards the larynx (epiglottic ligament, the epiglottis itself, the 
cavity of the larynx); 

Towards the articulation of the jaw and its surroundings : 
11roducing in thi s manner, or by transplantation to the muscles 
controlling thi s motion, or to the pterygo-maxillary ligament, 
difficulty of opening the month, or impossibility of so doing; 

Towm-ds the corresponding lymphatic glands. 
'I'li e illerease in the production of the mucus of tlte mouth 

and palate, and of the saliva, a frequent symptom or many aITec
tions of the palate, has not yet been minu tely explained. 

Couglt occurs in part directly from elongation of the uvu la 
till it reaches the epiglottis, or even below it; partly from the 
entrance or mucus, etc., into the interior of the larynx, from 
want of action in the epiglottis ; partly from extension of the in
flammati on to the laryngeal mucous membrane. It occurs as 
the chil'f symptom in many cases of chronic disease, ~specially 
catarrh, "-hi ch affects the palate and the throat at the same time. 
The cough is short, fo r the most part, dry, or else accompanied 
by expectoration simila r to the so-called laryng~al cough; or it 
approaches hawking in various degrees. 

Vomiting occurs at the commencement and during the 
course of many acute affections of the palate. It is sometimes 
without significa nce, anil is sometimes an important sy mptom. 

'l7tc general symptoms of diseases of the palate exl1ibit very 
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little that is remarkable. Temperature, pulse, and respiration 
are, in no case, characteristic. The same holds true with regard 
to certain symptoms dependent partly on fever, partly on inani
tion. The headache that exists in many aCLLte inflammations, 
and the albuminuria occurring often in some of them, are due to 
causes thus far not thoroughly understood. A few peculiarities 
attendant upon special affections will be spoken of in their 
appropriate places. 

General Treatment. 

The treatment of affections of the palate is either expectant, 
or local, or-and that only in a few affections (diphtheria, syphilis, 
and some others)-general. 

The ordinary rule, avoida1'ce of movements, etc. , of the 
diseased parts, is unnecessary in most cases of acute disease, 
because the patient himself avoids every movement as much as 
possible on account of the pain it produces; and also, because, 
on the other hand, thirst and hunger compel movements of 
deglutition. Speaking, also, is avoided by the patient, for the 
most part without professional prohibition. In a number of 
chronic affections, especially those that are painless, the avoid
ance of the caL1se (screaming, smoking, etc.) is a self-evident 
1·ule. 

The treatment of most of the acute affections is expectant. 
Nevertheless, professional views on this point are very diversi
fied, as will be seen below. 

The local treatrnent of the di seases of the palate is partly an 
external one (venesection, cataplasms, ointments to the region 
of the angle of the jaw), and partly an internal one (scarifkation, 
cauterization, pencillings, inhalations, gargles or mouth-washes, 
etc.). 

Mouth-washes and gargles are employed when the di sease is 
of considerable extent, and especially involves the anterior 
surface of the palate; when gargling is not impossible from 
pain, disease of the muscles, etc., and wh0n the patients have 
the skill to do it properly (they are not used, therefore, in 
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children, in those dull or comprehension, etc.). For gargles, 
either pure water, or diluted milk, or decoctions of sage, mallow, 
or althrea are employed-sometimes with the addition of tincture 
of opium, or astringent substances (solutions of alum, tannin, 
decoction of oak-bark, etc.), or chlorate of potassa, lime-water, or 
permanganate of potassa in dilute solution. All these substances 
are employed cold or luke-warm, or, in some cases, warm. 

I nhalations are ordered in a similar manner with gargles. In 
affections of the posterior surface of the palate, the nasal douche 
recommends itself. 

All the topical remedies thus far mentioned have especially 
the advantage of keeping the diseased surfaces cleansed. The 
contemplated detachment or some exudations, or more rapid 
absorption of infil trations, or astringent influences in hyper
a~mias, etc., are, on account of the short period during which 
gargles can be applied, but little more than pious hopes. 

Pencillings, used frequently with borax in honey of roses, 
or in water, alcohol, or glycerine, or the similar use of chlorate 
of potassa, iodide of potassium, corrosive sublimate, and so on, 
are at present less frequently employed, and mostly only for 
diseases o( a circumscribed nature. 

The stronger astringents (alum, tannin, etc., in substance) 
and the caustics (nitrate of silver, in substance or in solutions of 
various strengths, less frequently caustic potassa, concentrated 
acids, etc.), of late years, especially, the modem carbolic acid, are 
employed sometimes in circumscribed affections (ulcers) ; some
times, also, in widely extended affections, acute (d iphtheria), as 
well as chronic (hypertrophy of the tonsils, chronic angina). 

General treatment, which was formerly much employed in 
the form of emetic and cathartic remedies, venesections, specific 
remedies (belladonna, aconite, chlorate of potassa, etc.), is at 
present used almost only in diphtheritis and syphilis. In the 
first-named disease it is now especially tonic and supporting; in 

the latter, specific. 
None of the abortive measures employed against certain acute 

diseases are reliable. That which is still most" frequently em-' 
ployed is the vapor bath at the commencement of an acute 
nngina. Venesection in the usual manner, or from the rauine 

VOL YL-56 
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vein, scarifi cation of the diseased parts, painting them with 
nitrate of silver, and so on, are measures but very rarely em
ployed. 

I. Disturbances of Circulation in the Soft Palate. 

The distmbances of circulation in the soft palate, with the 
exception of hemorrhage, possess no great practical interest in 
themselves, for they affect the palate alone in but few cases, 
usually involving adjacent parts (mucous membrane of mouth, 
pharynx and nose, the larynx-the brain) simultaneously. On 
the other hand, these distm·bances are not seldom of diagnostic 
importance, inasmuch as they, like the external skin and the red 
of the lips, afford reliable indications of general blood diseases 
and disturbances of circulation (anromia, plethora, passive 
hyperrom ia , scorbutus, icterus, and so on). (In icterus the soft 
palate is dis tinctly colored yellow, in remarkable contrast to the 
hard palate.) The disturbances of circulation in the palate are 
still further important, in that many of them-for example, 
collateral and venous oedema-indicate the existence of dis
turbances of the surrounding parts (posterior portion of the floor 
of the mouth, root of the tongue, submaxilla ry salivary glands, 
base of the skull , vertebrro of the neck, bones of the nose. 

The importance of anremia, generally coincident with atrophy of the soft 
palate, in severe chrnnic diseases, especially in phthisis, has attracted but little 
attention in Germany. Consult, on the other hand, E. Smith, Consumption i its 
Early and Hcmcdiable Stages. 1862.-H. G1·cen, A Practical Treatise on Pulmonary 
Tuberculosis. 1864. 

1 . ..il.ncemia of the Soft Palate. 

Anromia of the soft palate is characterized by the u sual fea
tures. In high gracles of nnromia the palate is always dimin
ished in size, and the isthmus, in consequence, is widened. The 
anromia is either general, or it affects only isolated spots, which 
then always exhibit other deeper clistmbances (cicatrices, pres
sure from adjacent abscesses, tumors, etc.). 

General anromia is di stinctly evident in the palate in every 
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instance in which the amount of bloocl in the bocly is diminished 
from acute or chronic causes (after bloocl-letting, secretory 
losses, inanition; in chlorosis, hyclrromia, aclvancecl phthisis). 
In these cases the existence of anremia is readily ancl more 
relia\Jly confirmed in the soft palate than in the external skin, 
or even in the lips, because it ran be seen there without pressure, 
tuming the parts over, etc. The well-known causes of local 
anromia (pressure, clost1re of arteries, spasmodic conditions) 
very seldom affect the palate. 

2. Congestive Hypercemia ef the Soft Palate. 

Congestive hyperromia occurs uncler cliJTerent conditions. In 
the first place, it occurs in many inclividtials during every 
ordinary inspection of the throat, especially when this is of Jong 
duration, or is undertaken in an unskilful manner. It is then 
sometimes seen to occur suddenly, like a blnsh upon the face. 
ThPn it is founcl in general plethora, and sometimes in conges
tirn conditions in the direction of the cranial organs. In the 
latter case, however, the mucous membrane of the soft palate is 
often normal , even when there is intense congestion of the face. 
IIyperromia frequently occurs, further, in habitual smokers and 
tipplers. Finally, it is observed in some cases of excentric 
hypc1·trophy of the left ventricle of t11e heart. 

Congestive hyperromia passes over, without any sharp line of 
demarcation, into the commencing stages of most acute ancl 
many chronic inflammations. It is sometimes founcl for hours 
together, sometimes for one or two days, at the commencement 
of other acute di seases (abdominal typhus, basilar meningitis), 
and may clivert the physician's attention for a time from the 
latter affections. 

The clear reddening of the soft palate, while the mucous 
membrnne of the hard palate, and the remaining structures in the 
mouth, retain their normal color, or vary Yery little from it, is 
rharacteristic of congestive hyperremia. In case of long contin
uance, the clear reel frequently passes into a bluish color, and 
more or less numerous large veins become prominent. 
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3. Passine Hypermmia of the Soj't Palate. 

Excess of venous blood takes place in long-continued or fre. 
quently-repeated congestive hyperremia, as in tipplers; also as 
a result of the diil'erent stases of blood in diseases of the heart 
and of the lungs (weak heart, etc., emphysema, chronic phthisis 
with stasis, etc.). 

The mucous membrane of the soft palate (and of the pharynx) 
shows the same cyanotic coloration as the lips, for the most part 
to a degree even greater. If, however, general anremia and 
emaciation already exist, the bluish color is only slight, or is 
wanting altogether. Frequently, moreover, especially in catarrh 
from drink, numerous superficial veins are uniformly, or not 
uniformly, largely dilated. Sometimes the uvula is slightly 
oodematous at its tip. Hemorrhages occur not unfrequently. 

4. Hemorrhage from the Soft Palate. 

Hemorrhages occur from very different causes. In the first 
place, it is to be remarked that the blood present on the palate 
(and in the pharynx) may have arrived there from the cavities 
of the mouth or the nose, or from the aLr-passages and the lungs, 
or from the stomach. In all these cases the proof of the source 
of the blood in the organs mentioned is more important than the 
want of proof of the sourne of the blood on the palate. The pos· 
terior portion of the palate and the snperior and lateral portions 
of the pharynx are hard to explore, especially in case of an ex· 
hausted condition of the patient. 

The hemorrhage may occur from wounds of various kinds, 
and also from wounds occurring in the act of eating (bits of 
bone, fish-bones, etc., too hot food), or they have their origin in 
diseases of the vessels in the neighborhood of the palate. The 
first-named forms of hemorrhage belong in part to surgery, and 
in part will be subsequently discnssed. Among the last-named 
causes of hemorrhage, aneurism of the internal carotid is of 
great significance. 

Hemorrhages from the palate occur, furthermore, as a result 
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of congestive, as well as passive, hypenemia, in the so-called 
hemonhagic diathesis, in inflammations, in ulcers of various 
kinds, and in ulcerated morbid growths. 

I have seen excessive hemorrhage of the palatine arches and the glosso-epiglottic 
ligament, after the application of the bot iron to an ulcerated carcinoma of the 
tongue. I once saw slight hcmon·bagcs from the palate, with copious flow of 
blood from the gums (fatal hemorrhage from the latter), in a case of abdominal 
typhus; and, at another time, in a man fifty-eight years of age, who died from 
hemorrhagic diathesis (besides hemorrhage from the kidneys, and, at last, copious 
capillary hemorrhage in the brain, with hemiplegia). 

Regular hemorrhages from the palate, after suppressed menstruation, occur un
frequcutly. (See case reported by Dunlap, New York Jour., May, 1850.) 

The hemorrhages that occur in consequence of congestive or 
passive hyperaimia are mostly small in quantity, and of the 
character of ecchymoses. They are present in but small num
bers; or, if more abundant, are still not very numerous. Some
times they are interstitial, sometimes free. The interstitial 
hemorrhages lie either in the epithelium or in the mucous mem
brane; in the latter cases gray or blackish gray discolorations 
of the palate remain for a long time, in which case granular 
points of red or black pigment occur in the mucosa and in the 
capsule of the tonsils. The variations of seat just mentioned are 
not always easy to discover in life, and are practically without 
significance. The mucous and sub-mucous hemorrhages flow 
together sometimes to a clump the size of a hazel-nut, especially 
towards the tip of the uvula. These hemoIThages have, for the 
most part, no significance; but they may be of diagnostic im
portance after epileptic attacks, as well as after other forms of 
spasm with disordered respiration. Sometimes such hemorrhages 
occur in very severe efforts of hawking ancl coughing (whooping· 
cough, etc., - chronic pharyngitis). \Vhen they are free, they 
produce a bloody color of the sputa, and are then sometimes 
subjects of medical inquiry. 

In consequence of the hemorrhagic diathesis, and rarely of 
scorbutus, sometimes ecchymoses only, and sometimes larger 
bleedings, veritable hrematomata occur, especially on the uvula. 

The hemorrhages in inflammations of various kinds are of 
clilkrcnt, but mostly slight intensity (see further on). 
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The hemorrhages from ulcers and morbid growths may attain 
various proportions. Severe hemorrhages are inireq uent in the 
former. In the latter they may induce or precipitate a fatal ter
mination. 

Hemorrhages of the soft palate and the uvula, so-called 
stapltylo-luematomata, are readily recognizable. The blood is 
either reabsorbed, or it remains for a long time in the form of 
pigment. 

Treatment.-Slight hemorrhages from the free surface sub
side of themselves. In severe hemorrhages the source of bleeding 
is to be sought for and is to be treated in the usual manner 
(chloride of iron, etc.). 

Consult Laseuue, Trnite des angincs. 1868. p. 19.-LasCgue and Le(Jroux, Arch. 
gCn. July-Dec. 1871. 

5. (Edema ef tlte Soft Palate. 

Acute and chronic local cedema very often occurs in the 
soft palate, especially in the uvula, ancl sometimes reaches a 
very high grade. <Edema of these parts seldom occurs in con
nection with general cedema. 

Local cedema of the soft palate and the portions of the mouth 
and pharynx adjoining, has its origin most frequently in inflam
mation of the soft palate itself and the adjacent parts (bone, teeth, 
gums, external skin, and subcntaneons connective tissue, salivary 
glands, angina Ludwigii, etc.); it is a collateral cedema. This 
may be slight or very extensive, according to the seat and extent 
of the cause. 'Vhen extensive, the uvula may be transformed 
into a flabby, reddish-white, translucent tumor of the size of the 
thumb; the palatine arches may become equally thick. U the 
cedema of the uvula is less marked, it is, in correspondence with 
the varying condition of the submucous tissue, most at the 
anterior surface, less so at the sides, and least on the posterior 
surface. The cedema sometimes occupies the uvula only; some
times one or both palatine arches; sometimes the entire soft 
palate ; and sometimes, finally, the adjacent glosso-epiglottic 
and aryteno-epiglottic ligaments also. 
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The diagnosis of <Edema is easy. The results are very differ
ent, according to the amount and extension of the <Edema. The 

1
treatment, if any is necessary, consists in that of its causes; or, 
locally, in scarification. 

Local congestive cedema very seldom occurs in the soft 
palate.' 

<Edema ef the soft palate, occurring in general cedema from 
various causes, com ports itself, in regard to its local conditions, 
just like local <Edema. 

II. The Inflammations of the Soft Palate. Anginas. 

The intiammations of the soft palate are so different, accord
ing to their causes, nature, extension on the smface and in depth, 
their course, local and general effects, etc., that we nrnst divide 
them into numerous varieties, most of them readily to be dis
tinguished, but in part merging into each other. All these, as 
well as some intlammations of the pharynx, have this in com
mon, that they cause difficulty in swallowing, angina; hence, 
the old names, also still employed, angina catarrhalis, crmt
posa, tonsillaris, etc. 

Anginas have been known since the remotest times; not only in general, hut also 
in several special forms. Their history is in part connected with that of medicine 
in general, and, therefore, cannot Uc given here in detail. Only <luring the present 
century have their pathologico-anntomicnl conditions been closely observed, chiefly 
by physicians especially devoted to diseases of children, and by the French in 
particular. Brctonncau's work (1820), as well as the extensive spread of pha· 
ryngeal diphtheritis, a.wakened espec ial interest in all the diseases that occur in 
the palate. The best works since that time arc still those of the French. (Con· 
sult the various well-known cncyclopredias and dictionaries; among the recent On('S 
especially the article ANO INES, of D('Snos, Nouv. diet. de m<!d. ct de chir. pmt. pur 
Jaccoud, 1865. IL pp. 111aucl448; and o.n article on the same suhjcct by Pete1', Diet. 
cncyclop. des. sc. med. par Declrnmhrc. 1806. IV. p. 089). Unfortunately, the 
French authors have fallen into the error of too extensive a specialization of 
angino.s, in contradi:1tiuction to German authors, who separate the different forms 
of angina too little. 

1 Concerning one espE'\cia.lly interesting case of the kind which I observed for months 
together, see Cu1itz, Arch. d. Hcilk. 187·1. XV. p. 63. 
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The most worthy nrticlcs, apart from the well·known works on special pathology, 
and the better works on diseases of children, arc those of Vidal, Du clingnostic 
difft':lr. des diverscs cspC!ces d'angines. ThCse. 1832.-CMmel, Art. Angincs, in Diet. 
de m6d. en XXX. Vol. IIL 1833.-RillUt et Barthez, Tr. des. mal. des enfants. 1853. 
L pp. tn7 aucl 223.-'.'I'rousseau, Clin. med. 1861. 1. p. 431. 

Intlammations of the soft palate are either primary, idio· 
pathic, or they accompany any other, for the most part intlam
matory, affections of the month, pharynx, nares, and larynx; or 
a similar affection of the skin (acute exanthems, erysipelas, 
herpes, etc.); in which case they are called symptomatic or 
accompanying anginas. They may represent the most impor
tant localization of a general disease (cliphtheritis, syphilis), or 
they may he secondary (in typhus, etc.). According to the nature 
of the in.llammation, we distinguish catarrhal, phlegmonous, 
cronpous, diphtheritic, and abscess-forming intlammations, in
tlammations with prevalent morbid formations, etc. For the most 
part, these forms are clearly distinct; less frequently they pass 
one into the other. According to the extent of the process we 
distinguish inflammations of the soft palate, or of one of the pala
tine arches ; of one, or, more frequently, of both tonsils; of the 
uvula, as well as intlammation of the pharynx, which often 
coexists with the others. Most of the intlammations coming 
under the notice of the physician are acute. Some of these recur 
frequently. Chronic intlammations are, on the whole, less fre
quent ; still, chronic non-intlammatory disturbances (hyper
trophy, etc.) not unfrequently remain after acute inflammations. 
The anginas either heal, or additional new-formation processes 
and atrophy take place, or else gangrene sets in. 

1. ACUTE CATARRI!AL INFLAMMATION O~' TIIE SOFT PALATE. 

ANGINA CATARRIIALIS, SUPERFICIALIS, ERYTIIEMATOSA. 

Catarrhs of the palate occur very frequently, especially dur
ing youth. They are infrequent in the new-born, more frequent 
in little children, nurslings included, most frequent in boyhood 
and youth, much less frequent in full-grown manhood and olcl 
age, except in those who have already o(ten been affected with 
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them. They a re manifested in greatest number in spring and 
autumn especially, not unfrequently iu qnite an epidemic man
ner. In some families them exists a special predisposition to 
angina, gradually subsiding after puberty. 

The causes of primary, acute catarrhal angina are, most 
frequently, taking cold in the throat and the fee t, to such an 
extent that, for a period of years, certain predisposed subjects 
become anginons a (ter each cold, even the slightest ;-different 
ingesta which are injurious, either mechanically or chemically; 
hot food ancl drinks ; hot vapors ; less frequently so-callccl irri
tating food of all kinds, or tobacco ; poisons and medicines. 
These act either directly (the different acids and alkalies, taken 
intentionally or by accident; fur ther, nitrate of silver, some mer
curial salts, zinc salts-the two latter sometimes among workmen 
employed in handling them- tartar emetic, phosphorus, iodine, 
and chlorine), or they act a (ter being taken up in the organism 
(mercury, iodine, sometimes belladonna and other substances). 

Angina occurs as an extension from catarrhal or phlegmonous 
(diffuse or suppnra tive) stomatitis, from various causes; especially 
also during denti tion, ancl after operations upon the teeth; 1 in 
glossitis, pharyngitis, catarrh of the nasal mucous membrane, or 
oC the larynx, and in almost all intlammatory afl'ections of the 
tonsil s. 

Ang inas occur symptomatically in all acute exanthems, 
especially scarlatina and small-pox; the congestion seems, here, 
frequently to skip tht' mucous membrane of the month, bnt is 
only, for the most part, not visible beneath the thick epithelium. 
Concerning the relation of angina to erysipelas, herpes, and pem
phigus, see below. 

Anginas occur secondarily here and there in acute di seases of 
the most various kinds (pneumonia, typhus recurrens), and in 
almost all chronic diseases, and in all stages of these affections, 
mostly w'ithout di scoverable cause, sometimes from the causes 
already mentioned, sometimes only in conditions of acute and 

1 Concerning the diseases o f the teeth, which are results of ang inas, and concern
ing Ang ina Dcntaria, sec ltfagitot

1 
Tr. de la carie dcntairc. 1807.-Ilohl, Schmidt's 

Jahrb. 1870. cx lvii . p. 222. 
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chronic cachexia. In some cases they have nothing peculiar about 
them (thus catarrhal, croupous, and aphthous anginas occur, for 
example. in typhus and tuberculosis); in others they present 
special fo1·ms. 

In all the anginas uamed, the mucous membrane of the mouth 
is normal ; or it exhibits, at the same time, the same and fre
quently more severe alterations (mercurial and scorbutic an
ginas). 

Patltological Anatomy. 

Acute catarrhal angina most frequently affects the entire 
mucous membrane of the soft palate, especially, also, the super
ficial surface of the tonsils, and the posterior surface of the velum. 
Less frequently it affects only one portion of these strnctnres: 
the anterior or posterior surface without the uvula and arches: 
or the uvula only, and then sometimes in its entire smface; and 
sometimes only in its anterior or only in its posterior surface; 
or only one or more palatine arches; or only the superficial Stll'

face of the (normal-sized, enlarged, or atrophied) tonsils (so-called 
angina tonsillaris, catarrltalis or superficialis). 

The affected parts a.re reddened in various degrees, clear or 
dark reel, uniformly or streaked, or in patches, 01· in all three 
forms together. They are moderately swollen, as is especially 
evident in the uvula and palatine arches. The swelling is some
times distinctly crclematons and sometimes not. Sometimes the 
parts are dry, especially when darkly congested, and at the 
commencement of the affection; but they are usuaJly very moist, 
and abundantly covered with mucus, which may be clear or 
slightly turbid from the presence of pus corpuscles, or less fre
quently is slightly reddenecl from the presence of bloocl. If the 
tonsils are affected only on the surface, and not, at the same 
time, in their parenchyma, they frequently appear smaller than 
they really are, on account of the swelling of the palatine arches. 

The histological conditions a.re such that a return to the 
normal state usually and readily occurs. The hyperremia of the 
blood-vessels disappears, likewise the smcharge or the lymphatic 
nJssels ; the serous inliltration becomes reabsorbed, partial 
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alterations of epithelium either recede or become adjusted by 
the subsequent growth of epithelium. Only unfrequently small, 
shallow losses of substance may be discovered, almost of the size 
of a lentil, involving the epithelium alone (so-called erosions), 
ancl most frequently situated in the environs of the normal or 
enlarged lacunre of the tonsils. Still less frequently, such losses 
of substance occur in the superficial corium (catarrhal ulcers). 

The submaxillary lymphatic glands are not at all, or only 
slightly swollen. 

Various modifications of simple catarrh not unfrcquently 
occur. 

Sometimes the surface of the palate, somewhat oftener the 
surface of the tonsils, presents spots, or somewhat more exten
sive areas of a whitish or yellowish color, slightly elevated above 
the remaining surface, ancl resembling the deposit of diphtheria; 
but it is much thinner, ancl does not become thicker during the 
course of observation. This coloration is clue to a suppuration of 
the epithelium. Microscopically, the uppermost epithelial layers 
are absent, for the most part; the next uppermost layers-rarely 
all of the layers- show the epithelium bloated, as though drop
sical, or the epithelial cells contain from two to ten pus corpus
cles, occasionally a few red blood corpuscles; or the surface 
exhibits a peculiar uneven, raw, ancl grayish appeamnce. In 
two such cases I found the upper epithelial cells vpry irregu
larly distributed, as ii in the process of desquamating; between 
them were numerous large drops of fat (apparently from milk 
that hrtd been taken into the mouth); the epithelium of the 
miclclle layers contained remarkably large or double nuclei. The 
lymphatic vessels of the mucosa were very broad, with copious 
lymphatic corpuscles within them ancl in their environs. (See 
below, Angine Pultacee.) 

In individual cases the redematous swelling of tlw submucosa 
is especially extensive. 1 

The rmwous glands, ordinarily imperceptible or indistinctly 
perceptible, sometimes project so upon the surface that we must 

1 Consulr. 1Vcrtltcimber'a Angina pha.ryngea rodcma.tosa. Journ. f. Kderkrkh. 1859. 
XXXII. p. 12. 
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suppose a constriction of their secretory ducts, through swelling 
of the epithelium of these ducts or of the tissues sun ounding 
them, or of the stroma of the mucous membrane, ancl a retention 
of the secretion in the smallest glandular ducts and acini-so
callec1 acute glandular angina. In other cases the principal 
excretory duct, at least its mouth, appears remarkably broad. 
In both classes of cases, especially in the first, shallow ulcers 
sometimes occur, whose centres are the deepened, round, excre
tory ducts, sometimes filled with muco-pumlent contents. 

The solitary follicles of the palatine arches and of the uvula, 
even normally inconstant as to existence and number, are, for 
the most part, normal ; occasionally they are swollen to a 
moderate degree. In very infrequent instances they exhibit 
more extensive, small-cellec1, new formations which mpture, 
and then form small, crater-like ulcers. These follicular itlcers 
continue several clays longer than the superficial catanh. 

Sometimes the surface oi the mucous membrane exhibits 
variously numerous, U-regularly distributed vesicles, the size of 
millet-seeds, fill ed with clear fluid. In one series of cases these 
occupy the epithelium, and are without relation to the excretory 
ducts of the mucous glands. They collapse after an existence 
of from one to two clays, and leave shallow losses of SL1bstance 
of the character of erosions, which heal up in a few days and 
seldom pass into ulcerations. This is the true angina catar
rllalis vesiculosa or llerpetica, analogous to vesicular stomatitis 
or the herpes of the external skin. (See below.) The vesicles, 
which continue clays and weeks, even after subsidence of the 
remaining intlammatory evidences, are either accumulations of 
mucus in the upper excretory ducts of the mucous glands 
(analogous, therefore, to suc1amina, i. e., comec1ones of the sweat 
glands or the sebaceous glands of the skin), or accumulations of 
mucus in the acini (analogous, therefore, to miliaria of the ex
ternal skin). 

A further vesicular form shows itself as uniformly distributed 
(in the manner of the mucous glands) sparser vesicles similar to 
those first-named, which rupture just as promptly, and leave a 
deep, roundish loss of substance as large as a lentil , of varying 
form from the running together of several of them, for the most 



ACUTE CATARRIIAL INFLAMMATION. 893 

part with very hyperremic areola, and with a yellowish deposit. 
After several days the vesicles heal without visible traces, while 
frequently new ones appear. These vesicles, etc., are suppurations 
of tlle epitltelium qf tlle uppermost excretory ducts, and their 
environs. 

According to the statement above, the vesicles of catarrhal angina arc very 
vnrious. I have seen all the forms mentioned on the dead body, and have examined 
them microscopically, but do not find myself in entire accord with the clinical 
descriptions of most authors. The names aphtlu:s or aphthous angina I have design
edly avoided in the above description, because they have several significations 
anatomically as well ns clinically. Consult in this connection Bohn, Die Mund
krankh. d. Kinder. 1866, p. 3. 

Symptoms. 

The local tronbles are different in the different acute catarrhs 
of the soft palate. They are not only dependent upon the extent 
and intensity of the processes, but also upon the rapidity of the 
onset of the disease, upon the individuality of the patient and 
the frequency of the attacks-the latter in so much that the 
trnubles are slighter generally, the more frequently the patient 
has already had anginas. The affections of the uvula and the 
anterior palatine arches produce, in general, more inconveni
ences than those in other localities. 

The local manifestations are: a feeling of pressure even during 
rPst, of severe pressure or stinging, burning, etc., in speaking, 
hut especially in swallowing. Deglutition is performed with dif
culty. At the commencement the disea ed }Jarts are generally 
dry, the secretion of mucus being diminished; later in the dis· 
ease the latter is increased. The excessi,-e secretion of the fluids 
or the mouth and saliva, frequently present, is rendered still 
more annoying by the difficulty of swallowing. Little children, 
nurslings, refuse nourishment on this account. The month, also, 
can sometimes only be opened with difficulty. The snbmaxillary 
region is pain[ul spontaneously, and especially on pressure, with· 
out any perceptible glandnlar swelling. Speech is also impeded, 
aucl in extensive swelling acquires a uasal tone-so-called an
ginose speech. In slight cases the impediment in speech is trifling, 
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a nil after a moderate amount of speaking these impediments often 
become Jess noticeable. Sometimes there are rheumatic pains, 
or slight contractions, or tonic spasms in the muscles of the neck. 

Severer mnnifcstations on the part of the respiratory organs (hoarseness, dys
pnrea) seldom occur in pure catarrhal angina, or only with simultaneous intense 
influenza of new-born, and very young children, as well as in case of participation 
of the glosso-cpiglottic and ary-epiglottic ligaments. 

The general disturbances are very various. In adults 
fever is sometimes present to a slight or moderate deg1·ee, and 
sometimes it is absent. In children, especially very young ones, 
there is usually severe fever, and with it the entire series of its 
attendant general symptoms. Nausea, Joss of appetite, bad 
taste, and increased thirst are frequent ; sometimes there is 
vomiting. Headache, most frequently in the forehead, is not 
uncommon ; dizziness is rare ; de!ll·ium occurs often in small 
chililren, seldom in adults. Sleep is usually disturbed. The 
question of confining the patient to bed depends partly upon the 
fever, and partly upon the remaining general disturbances. 
:Many patients without fever, or with slight fever only, do not 
consult the physician at all, or do so only incidentally, and 
pursne their accustomed avocations in the usual manner. Others, 
on the contrary, especially children and effeminate subjects, 
present the appearance of being rather severely ill. 

The anatomical modifications of catarrhal angina, already 
detailed, do not materially alter the general picture of the disease. 
They cannot always be dist:nguished during life, in case of dif
ficulty in inspecting the palate. Diphtheritis is Ireqnently 
iliagnosed, especially in cases where the surface exhibits a dis
coloration like that of a deposit. 

The commencement of acute catarrhal angina is sometimes 
sudden. Chills at first are infrequent. :Most frequently the 
patient notices the local or general ailment, or both together, 
early on rising, chiefly after a rPstless night. 

The course of the disease is usually uniform, without fluctua
tions. After increase of intensity in the symptoms for one or 
two clays, they remain unchanged equally Jong, or even as long 
as a week, and then usually subside gradually in from one to 
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three clays. Sometimes the objective and subjective symptoms 
exist upon one side alone, or are especially se1·ere on one side, 
ancl then either pass over upon the other side, while they dis
appear from the side first affected, or they affect both sides 
together for a day or for several days. 

The disease does not terminate suddenly, but gradually. 
Most frequently the symptoms of the slighter anginas disappear 
during the night. Nevertheless relapses take place not un
frequently during the disappearance of the local annoyances, as 
well as during actual convalescence. 

Gubler has soon parnlysis of the soft palate, and once even general paralysis, 

after catarrhal angina. Similar cases have been reported by Barascut, Luc~, 

Bergeron, and others. 

Modifications of A.cute Catarrhal Angina. 

1. Rheumatic Angina. 

This is characterized by a disappearance of the throat symp· 
toms of a severe catarrhal angina which has lasted for one or two 
clays, and with this the appearance of a rheumatic affection of 
a muscle, a group of muscles, or an articulation. 

The cause of this angina is catching cold, usually a severe colcl. 
Its onset is sudden. Locally there is shown deep reddening, 
like that of scarlatina, and moderate swelling of the entire soft 
palate, and, in most instances, of the pharynx also. The pains 
are very lively, and the clifilculty of swallowing considerable. 
The movements of the neck are much impeded and painful, 
partly on account of the symptoms mentioned, and partly in 
con equence of acute torticollis which frequently exists simul
taneously. The fe1,er is usually very severe and out of pro
portion to the local symptoms. The symptoms connected 
with the palate almost always cease suddenly, on the appear
ance of the rheumatic affection of the muscles or joints. The 

prognosis is good. 

As already stated, t11e angina usually precedes the rheumatism i occnsionnlly it 

nttcnds it, or comes on after the rheumatism has passed off. Vesicles Dppcnr upon 

tile mucous membrane of the palate in infrequent cases (J\Ionnerct and others). 
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Rheumatic angina was known to Stoll, Bouillaud, and others, but was first 
brought again iuto prominent notice by TrouS!'leau and his followers. It is but 
little observed in Germany, but more frequently in England (O(Jle, Med. Times and 
Gaz., Feb. 11, 1865). If, however, we include in this category those cases in which, 
in addition to the pain in the palate, severe pain occurs in the nape of the neck and 
at the side of the throat, especially on movement, but also during rest, it is also 
frequent with us (in Germany). 

Gouty angina behaves itself in essentially the same manner. 

2. Intermittent Angina. 

This occurs with ordinary or masked intermittent, and is 
characterized by its periodicity. 

It is little known in Germany. Since Jos. Frank's time it has been most fre
quently described by French authors (Barbette, Slidillot, and others). 

S. Cachutic Angina (Angine PultacU of the French). 

Cachectic angina occurs only with acute or chronic cachexias 
(typhus, scarlatina, old age, chronic phthisis, etc.) . Its ana
tomical characteristics (seep. 891) are those of distention and 
shedding of the epithelium. This shows itself in the form of a 
spotted or uniform whitish discoloration and rawness of the 
entire soft palate, with but slight congestion of the surronnding 
parts. The patches may be wiped off without exciting bleeding 
and without loss of substance. Local annoyances do not eJi.ist, 
or, if present, are those of a slight angina. The general dis
turbances recede before those of the previously existing general 
affection. The duration is only a few days. 

I have seen pultnccous angina only upon the dead body, and only in three 
instances, which arc described on page 802. French authors regard the nature 
of the discn!.!e to he an epithelial hypergenesis (1). The disease has nothing in 
common with aphthous angina, and does not even appear to predispose to it. 

The treatment of acute catarrhal angina consists in rest of 
the parts, and, when attended by severe fever, in the usual pm· 
cedures. Locally nothing at all is required for the most part; or 
we may advise the frequent administration or lukewarm drinks 
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(ice and cold water are not desired by most patients), and, in 
addition, mucilaginous or slightly astringent mouth-washes or 
gargles. 

Opinions are much divided concerning the value or early 
cauterizations with nitrate of silver, in substance or in strnng 
solution. I never observed any benefit from it in my own per
son or that of others. To guard against the frequent recurrence or 
these anginas, we may recommend keeping the neck barf', wash
ing the neck with colcl water sernral times a day, cold frictions 
to the entire body every clay, and cold baths. 

2. CJIBONIC CATAR1!11AL INFLA l\BIATION OF TflE SOFT PALATE. 

ANGINA CA'l 'ARRUALlS CIIHO.N"lCA. 

Consult the literature of chronic pharyugitis.-In addition, Olwmel, Gaz. med. 1846. p. 
310. Guz. des 110p. 11348. p. 251. 185 L. p. 141.- Jl Green, T1·catise on diseases of 
the air-passages, etc. New York. 1817. 4th edition. 1858.-Year11ley, A treatise 
on enlarged tonsils and elongated uvula. 3d ed. 1848.-0utineatt de MuJJsy, 
Tr. de l'angineglauduleuse, etc. 1857.-Gibb, On diseases of the throat, epi
glottis, and windpipe. 1860.-James, Sore throat, its nature, etc. 1861. 
Valentiner, N. Ztg. f . Med. u. l\Cc<l.·Rcf. 1850. No. 24. --Lacase, Griz. d. HOp. 
185 1. No. 36.- Tufnell, Dublin Journ. 1862. XXXJV. p. 439.-DUrr, Ucb. 
d. Vcrbinduug von Ophthalmia u. Angina granulosa. 1867. 

Chronic catarrh of the palate is likewise frequent, and often 
occurs in middle life. It is more seldom a separate affection, 
being, for the most part, present at the same time with the 
various forms of chronic pharyngitis, of coryza, and, less fre
quently, o[ laryngitis; bnt it is always much milder than these 
affections. 

The causes of chronic angina are the same as those of con
gestil-e and venous hyperromia (see pp. 883 and 884). Hence the 
names angina clericorum, cantatorum, potatoritm. The cause or 
injury lies partly in straining the palatine strnctures in speaking, 
screaming, etc., partly on the inspiration of cold or dusty air, 
etc., throngh nose and mouth , etc., during these acts. In all 
these instances chronic angina becomes dt•vclopecl gradually, or 
it is a conSL'quence of frequpntly recuning acute catarrhs. Less 
frequently the causes are unknown. 

VOL. VI.--07 
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Chronic angina generally affects the entire soft palate, less 
frequently individual portions of it alone or in greatest part, 
most frequently the uvula. The mucous membrane is moder
ately, uniformly, or irregularly (in patches) reddened with almost 
alway;; isolated broad ancl tortuous veins, some of them of the 
character of true varices. The m neons membrane is nsnally thick 
er than normal, seldom thinner-thicker usually as a result of 
cedematous infiltration of the snbmucous tissues, but sometimes 
in the form of an hypertrophy. Tl1e ox1ema is most conspicuous 
on the uvula, which may b~ doubled in length (in very rare cases 
reaching as far forward as the lips), and may become as thick as 
the thumb. In these instances the mucous membrane and sub. 
mucosa may reach much further clownwarcls sometimes than the 
muscular substance, so that only incomplete shortening of the 
entire organ is possible. The thickening of the P.alatine arches is 
less distinct. The mucous glands are cli slinctly swollen in many 
cases (hence the name angine glanduleuse), as well with thick
ening of the mucous membrane as in thinning of it, a ncl not 
unfrequently discharge mucus during the movements of the 
palate. Occasionally the solitary follicles of the palatine arches 
are enlarged to double or quadruple their normal volume, most 
frequently those at the lower encl of the anterior palatine 
arches-hence, no doubt, the name angine granuleuse. The 
lymphatic glands at the angle of the jaw are chiefly normal , 
sometimes moderately swollen, and then most frequently in 
scrofolous subjects, as well also as in those previously syphilitic. 

Local disturbances are frequently entirely absent, or the 
patients become accustomed to them. They are not propor
tionate usually to the visible alterations of the parts. Most 
frequently there exists an annoying sensation of dryness, seldom 
one of bttrning. Impediments in speech or alterations of voice 
are rare, and difficulty of deglutition is still less frequent. 
All the symptoms are especially present soon after rising from 
bed, or after more severe use of the voice (by ecclesiastics on 
Sunday ). Many patients have the habit of hawking very fre· 
quently (the hem of the English) ; ot.hers have only a very fre
quent but usually short cough, dry or attended with expectora
tion. 
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Chl'onic inflammation of the uvula, and its elongation espe· 
cially, is sometimes unattended with any local symptom. More 
freqtu•ntly thel'e is a tickling in the throat, or the sensation of 
the presence of a foreign body, especially on bending the head 
backwards and on lying down. 'rhis, as well as the hawking, is 
probably chiefly dependent upon occasional adhet"ence of the 
lower end of the uvula to the posterior wall or the pharynx. 
Sleep is frequently disturbed from the same cause. In some 
cases nausea, retching, and disposition to vomit, or even regular 
vomiting, are the most prominent symptoms-so much so, some
times, that the diagnosis of chronic gastric catarrh is made. 

The uvula, in this condition, sometimes retains its normal 
mobility, and sometimes its contractions are inactive and incom
plete. In the latter case speech is sometimes altered, the voice 
is not clear, and in singers it sometimes loses in pitch. Some 
observers have seen nightly nightmare in consequence or this 
affection. 

General disturbances occur mostly only when there is simnl· 
taneons chronic coryza and pharyngitis. They consist not un
frpquently in hypochondriac and mehtncholic disposition, dread 
of pulmonary tuberculosis, etc. 

The di sease terminates in complete recovery only on removal 
of the cause. In other cases improvement only is possible, in
terrupted, however, by frequent relapses. Thus the di sease 
continues not unfrequeutly for years and for decades, but usually 
di sappears in old age. 

The treatment is espec ially local, inasmuch as the causes can
not be removed for the most part, or can be only insu ffi ciently 
removed. Excessive smoking is to be forbidden. In sligh t cases 
residence in an atmosphere free from dust, especially a fo rest 
atmosphere, the inhalation several times a day of warm steam, 
the use of the mineral waters of Salzbrunn, Ems, or Kissingen, 
alone or with milk or whey, are to be recommended. In severe 
rases, in addition, daily cauterization for a week, with solu tions 
of nitrate o( silver (1 }Jart to 20 or to 10), or with solutions of 
sulphate of zi nc (1 part to 30 or to 20), or sprinkling with 
powdered alum or with calomel (1 part to 12 of sugar), is usefu l. 
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Simple gargling with these substances is mostly useless. Even 
in obstinate cases resort to the springs named, among which Ems 
has the greatest renown, as well as resort to sulphur springs, 
will frequently secure immunity from the trouble for months 
together. If the uvula is abnormally long, its lower end should 
he excised. 

3. THE SYMPTO~rATIC ACUTE CATARRIIAL ANGINAS. 

Acute catanhal anginas are more or less regular attendants 
upon several infectious diseases, especially the acute exanthe
mata, bt1t not unfrequeRtly also upon erysipelas, herpes, and 
pemphigns, especially when the disease affects the skin of the 
face alone or in part. Catarrh of the palate occurs much Jess 
frequently withot1t a simultaneous affection of the skin. In 
these cases, however, it has the same causes, the same course, 
the same sequelre, as when the exanthem of the skin is present. 
In all cases there is a catarrhal stomatitis at the same time, and, 
Jess frequently, pharyngitis also. 

The symptomatic anginas are only unfrequcntly, however, so characteristic that 
the diagnosis is possible from inspect.ion of the palate, the local distmbances, etc., 
without the aid of etiological and other clinical relations. 

L The angina of rneasles, angina rnorbillosa, is not absent 
in any case of measles. Its severity, usually, is in direct relation 
with the severity of the eruption on the skin, and does not 
depend upon the character of the epidemic. It is present 
usually from twelve to twenty-four hours earlier than the erup
tion on the skin, in rarer instances even forty-eight honrs earlier. 
It affects the mouth and the palate at the same time, especially 
the posterior arches and the contiguous portions of the 
pharynx. An ordinary, uniform reddening of the mucous mem
brane is seldom observed. There are usually present, alone, or 
in addition to the redness, numerous red circumscribed or diITn'e 
patches, from the size of a millet-seed to that of a lentil-and, 
at a la.ter period, papules also. Not unfreqnently local hemor
rhages occur. At the end of from twenty-fom to thirty-six 
hours the patches and papules ha,-e disappeared-the latter, 
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sometimes, after they have become transformed into little vesi
cles. The local distw·bances are mostly slight; somewhat greater 
when considerable swelling of the palate and the tonsils occurs 
at the same time. The general distw·bances are dependent upon 
the coetaneous aJl'ection of the skin. 

Consult 17wmas, Measles (this Cyclopredia, Vol Il.).-Re/m, Journ. f. Kinder· 
krkll. 1808. 1. p. 93.-.Mcmti, JahrL. f. Kinderh. 1872. VI. p. 20. 

2. 'l'he an.qina of nibeola (Rotheln ; German measles) is, on 
the whole, si milar to that of the morbillous variety. 1 

3. Scarlatinous catarrltal angina varies according to the 
character of the epidemic, etc., and bears no relation to the 
eruption upon the skin. It remains either catarrhal, or changes 
in the shortest time into a croupous angina, etc. (see below). It is 
hardly ever absent in scarlatina. In exceptional cases it occms 
without subsequent or simultaneous exanthem of the skin. It 
precedes the cutaneous emption usually from twelve to twenty
four hours, occasionally as much as forty-eight hours and even 
longer. Seldom does it first appear at the same time with the 
eruption on the skin. In general it is distinguished by an 
intense uniform or spotted congestion over the entire surface of 
the palate, followed, after from twelve to twenty-four hottrs, by 
moderate tumefaction, as well as sometimes by s1nall papu
lar elevations. The lymphatic glands of the neck are, as a 
mle, moderately swollen. The subjective disturbances are fre
quently entirely absent at the commencement, and in general 
reach only a moderate grade. The appearances, on the part of the 
surface of the tongue and the general symptoms, are those o( scar
latina. The commencement is usually sudden. The duration, 
in favorable cases, is from four to six days. 

The scarlatinous angina without simultaneous or subsequent 
exanthem of the skin, so-called scarlatina anginosn (sine exan
tllernate), is, after the ordinary exanthematous, the most fre
quent form of the scarlatina! disease. It exhibits the same alter
ations of the mucous membrane of the mouth and the palate 
as the ordinary exanthematous form. Desquamation oI the 

t See T!tomas, Jahrb. f. Kinderh. 1872. V. ; and this Cyclopredia, Vol. II. 
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skin seldom occurs after it; albuminuria occurs now and 
then.' 

4. Variolous angina is a regular attendant upon variola 
vera, an inconstant one upon variola lternorrltagica and upon 
varioloid. It is characterized by the same conditions as in the 
eruption upon the skin-a high grade of hyperremia at first, and 
then suppuration of the epithelium, only that the throwing off 
of the epithelial layer is more rapid than the analogous process 
in the skin, and the transformation of the pustules of the mu
cous membrane into ulcers is more mpid. vVhen the pustules or 
ulcers are rather numerous, there is a uniform, den8e, purnlent in· 
filtration of the sub-epithelial connective tissue, sometimes of the 
interacinous tissue, and even of the acini themselves. Tlw lym· 
phatic vessels are large and frequently tilled with fibrin. The va
riolous eruption on the mucous membrane of the palate appears 
at the same time as the affection of the skin, mostly somewhat 
earlier, never later. Thus it acquires a certain diagnostic interest, 
especially when the number of efflorescences upon the skin is 
small, or when they are too little developed, or when they have 
become indistinct through scratching, etc. The local dis
turbances are sometimes slight and sometimes very sev~re, 

according to the number of pustules and the general condition; 
and they are especially severe when the pustules are confluent, 
so that the surface of the palate has a diphtheritic appearance. 
Distinct cicatrices do not remain. The general disturbances 
depend upon the affection of the skin, the simultaneous pres
ence of pustules in the larynx, trachea, bronchi, etc. 

5. Erysipelatous angina; erysipelas of tlte palate. There 
are several diJl'erent relations between erysipelas of the skin and 
catarrhal angina. Most frequently an erysipelas of the face 
passes over the lips upon the mucous membrane of the mouth and 
palate, and produces the symptoms of angina, on the palate 
especially ;-less frequently an erysipelas of the face passes 
through the nose and the pharynx to the soft palate; erysipela· 
tous angina seldom exists in connection with erysipelas in the 

1 Consult the mnnunls on Diseases of Children. Further1 Tllomas, Jnhrb. f. Kinderb. 
186V. II. p 373. - -Monti, ib. 1873. VJ. p. 227. 
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most frequently affected portions of the skin ; it often appears 
after the sudden or gradual di sappearance of the latter, some 

1times with the ordinary symptoms, sometimes with more extensive 
and much more speedy swellmg of the submucosa-the so-called 
erysipelas vagum or volctticum, in contradistinction to the other 
form, erys ipelas migrans_ The least frequent complication is for 
an erysipelatous angina to pass over to the skin of the face, either 
directly or in the form of a metastasis_ 

Erysipelatous angina is characterized clinically by an intense 
purplish congestion, sometimes by a marked lustre, usually 
without any conspicuous tumefaction. The sensation of burning 
and of dryness is tolerably severe. Large vesicular elevations of 
the epithelium, which collapse after a duration of a few hours, 
exist but very rarely. The lymphatic glands of the jaw are but 
little swollen. The general symptoms are analogous to those 
attending erysipelas of the skin. The fever is more severe than in 
ordinary angina ; the gastric symptoms, nausea, pain at the epi
gastrium, and constipation, are sometimes very persistent. The 
disease lasts only a, few days-a, week at the most. The termi 
nation is usually favorable if the erysipelas travels from within 
outwards. If the opposite is true, death frequently occu1·s, chiefly 
through mde111a of the glottis, less frequently through ca.pillary 
bronchiti s, etc., and sometimes without any discernible cause. 

The diagnosis of erysipelas of the palate is only to be made 
with safety in coniwction with the previous, simultaneous, or 
subsequent erysipelas of the skin, especially of the face. 

Erysipelas o f the pal:i.te seems to have been known to Hippocrates. It has cer
tainl y been described hy Sydenham, van Swieten, :i.nd Frank. For our minute know! 
edge of it we arc indebted to the French authors, especially to Conlil, Arch. ~(> 11 . 

1862. XIX. pp. 237 and 443.-Consult, also, Heusinger, Arch. f. kliu. Med. 18G6. 
II. p. G23.-.Mettenlteimer, ibid. 1868. IV. p. 203.-Boh11, l. c., p . 34. 

6. I1erpetic angina (Herpes pliaryn_r;is of Bretonneau and 
Tron ssea,u ; lmpes [}1tlturalis or angina lterpetiformis of Gubler ; 
angina aplttlwsa, aplttlwus sore throat of the English; angine 
couenneuse comrmme, etc.). 

)Ierpetic nngina is characterized by a vesicular affection of the 
soft pala,te nna.logous to herpes of the skin, but which continue J 
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for a short time only, and, for the most part, undergoPs transforma
tion into peculiar shallow ulcers with a fibrino-purulent deposit. 
It is also characterized by the almost simultaneous presence of 
gronps of herpes vesicles upon the skin of the face, especially of 
the lips, and upon the mucons membrane of the mouth. The 
mncous membrane of the soft palate, ii the disease is observed at 
an early enough period, shows a number of vesicles, from the size 
of a millet-seed to that of a lentil, filled with contents more or less 
tmbicl, and with somewhat swollen surroundings strongly injected 
and hemorrhagic in places- the vesicles, sometimes sparse and 
sometimes numerous, being uniformly distributed, or else arranged 
in groups. The vesicles occupy the uvula and the velum more fre. 
qnently than other localities; sometimes they are confined to the 
uvula ; occasionally they exist only upon the tonsils. After a 
d>ty ancl a half or two clays, or three clays at the furthest, the 
vesicles, in many cases, will have disappeared without leaving a 
trace, especially when they are few in number, and when their 
inilammatory a reola is small. :Hore frequently they ruptnre and 
become transformed in to shallow ulcers, which heal up in from 
one to three clays. Sometimes, however, especially when pre~ent 
in great numbers, with severe inliammation and tumefaction of 
the surrounding parts, they become covered with a whi tish or 
yellowish pellicle (so-called angine couenneuse), which some
tim~s spreads also upon the surrounding parts, so tlmt the greater 
portion of the soft palate may become coverPcl by it. The pelli
cle can he removed with a hair-pencil; and, upon such r1'moval, 
the shallow ulceration is seen beneath it, which heals in a f pw 
clays-or, if the affection has already existPcl a few days, the 
mucous membrane underneath may be normal. The lymphatic 
glands of the jaw are littl e, if at all, swollen. In the majority of 
cases si milar groups of vesicles are seen at the same time, or one 
or a few clays later, npon one or more spots in the cavity of the 
mouth (tong ue, cheek s, ha.rel palate). There is almost always a 
coexistent herpPtic eruption of the lips, less frequently of the 
skin of the face, and very rarely of parts at a distance from the 
face . 

The local distitrbances are those of a.n ordinary catarrhal 
angina, more frequently unilateral than bilateral. Sometimes the 
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pain and difficulty of swallowing are very great. Frequently an 
acute pharyng~al catanh exists at the same time. The general 
disturbances always precede the local affection, sometimes by 
from one to three days. They consist in tolernbly severe fever, 
often preceded by a chill, in gastric symptoms, etc. 

The diiration of the entire disease is from three or four days 
to a week. Sometimes the affection repeats itself once, rarely a 
number of times. The termination is a lways favorable. 

The causes of herpetic angina are unknown. It occurs in 
adults more frequently than in children, more frequently in fe
males with disturbances of menstruation. It appears at all pe
riod~ of the year, and is sometimes esperially freqnent, at times 
when herpes in general and pharyngeal diphtheritis are prevalent. 

Ilerpetic angina is little known iu Germany, but docs not appear to be any 

more rare than in France. I have repeatedly seen it in polyclinic practice. In most 

instances several cases appeared in rapi<l succession; after which, again, pauses o( 

years would intervene. The vesicles themselves I have seen I.mt a few times only, 

and always upon the uvula. In most cases there was, besides herpes of the lips, a. 
group of shallow ulcerations present, some a.s large as lentils. I have never seen the 

fibrinous layer (the so-called an(Jine couenneuse). In my cases the erosions healed in 

n few days. 
Herpes of the palate has long been known. Boerhave and van Swicten, Stoll, 

and others obsen·ed it. The Prcnch authors, however, have described the disease 

with the greatest precision. Gitbler, Bull. de la Soc. de MCd. des HOp. 1837. UL p. 

BG. Arch gCn. 1\lai, 1857.-Ji'cron, De l'angine herpCt. Tht!se de Paris, 18G8, ct al. 

-Bm·tholle, l'Union mCid. 18QG. Nos. 65-70.- lVittmeyer, Corr. Bl. cl U.rzt\. Ver. v. 

Tbli.ringen. 1873. TT. No. 3. 
Neumann (Lehrbuch d. Tlautkrankb. 1873. 3d Aufl p. tn4) describes a disease 

perhaps belonging here. After two or three days of fever vesicles appear on tlH~ 
face, on the extensor surface of the extremities, and on the trunk; at the same 

time swelling and congestion of the soft palate and of the tonsils set in. After four 

or five days the vesicles desiccate. Relapses are common. 

7. Pemphigns of tlie sqft palate is fonnc1, according to Biiren
sprung (C har.-Ann. 1862. X. p . 55), in the form of an acute 
cedematous swelling with vesicular detachment of the epithe
lit11n, and is almost constantly associated with pemphigns of 
the external ski11 (febris vesiculosn et b1dlosa-water-blebs).1 

1 Consult also the case of Rollctt, Wien. med. Ztschr. 1862. No. 10; alsoUtbra, in 

Virchow's lldb. cl spec. Pa.th. u. Thcr. 1865. 
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The treatment of all the anginas just described is like that of 
ordinary catarrhal angina. 

4. PIILEGMONOUS ANGINA. 

Phlegmonous angina occurs in several grades of severity 
which have no sharply marked lines of demarcation. Further, 
the slighter grades pass over in every gradation into the higher 
grades or catarrhal angina, and the higher grades pass imper· 
ceptibly into gangrene of the soft palate. 

The slighter and middle grades of ]Jhlegmonous angina occur 
both pl"imarily and secondarily from the same causes as those 
which produce catanhal angina, and occur to the same extent. 
Not unfrequently they affect the same individual several times. 
They are less frequent in childhood, more frequent at puberty 
and in manhood, infrequent in old age. The higher and highest 
grades seldom occur from the same causes: sometimes they oc
cur in scarlatina, and, finally, under a few special conditions, 
which, when of slight intensity, may also excite slight phlegmon
ons angina. These are, in the first place, high temppratures; the 
inhalation of very hot air or of flame by persons whose clothes 
are buming, or who are in immediate proximity to a conflagrn· 
tion; the inhalation of hot steam or the swallowing of very hot 
water, most frequently observed in England in the pL•1·sous of 
small children who steal drinks from the long-nozzled tea 
kettle; the application of the hot iron in surgical operations 
deep in the mouth, etc. Furthermore, phlegmonous angina 
occurs in voluntary or accidental poisoning with concentrated 
acids (most frequently sulphuric acid, less frequently nitric, 
muriati<", and other acids) or alkalies, most frequently with 
rnustic lye, which is kept for washing and other domestic ]llll" 
poses, seldom with phosphorus. 

Recently Fraentzcl observed (Berl. klin. Wschr. 1874. No. 9) phlegmon of the 
palate1 pharynx, etc., after the internal use of liq. fer1·i sesquic/Llor. in typhus. 

Phlegmonous angina, in its lower grades, is characterized, 
anatomically, by a moderate, and, in the highel' grades, by a 
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much more intense hyperromia, connected with more or less fre· 
quent hemorrhages, bu t chiefly by a more severe and uniform 
swelling of the tissues, not confined to the submucosa alone. 
In most instances the soft palate is affec ted by it in its entire 
extent ; less frequently the affection is unila tera l. The swell 
ing is the grea test a t those points provided with abundant sub
mucous tissue. The uvula may become as thick as the thumb, 
and the a rches of the palate may become so much thi ckened that 
the anterior arches may retain an impression from the last molar 
tooth. 

'fhe microscopic appearances are various. The blood-vessels 
are always contorted, dilated, and swollen with blood. In 
milder cases we find that, beneath the normally adherent or 
less firml y adherent epithelium, the mucosa is infillrated with 
moderately or excessively numerous pus corpuscles, sometimes 
only in its 1iapillary portion, sometimes in its entire thickness, 
especially in the neighborhood of the blood-vessels. 'fhcy are 
also fo und in the submucosa, but for the most part in much 
smaller quantity. The swelling of this ti ssue is chietty due to 
serous inlil tra ti on and to dilatation of the lymphatic vessels, 
especiall y at the excretory ducts of the mucous glands. Tiu' 
mnrous glands themselves are normal , or else considerablH 
quantities of pus corpuscles lie along their excretory ducts and 
between the acini, while the outer smface of the acini and their 
cavities are fo r the most part normal. 

Hemorrhages and colla teral mdema prevail in these cases of 
phlegmonous ang ina resulting from extemal heat. In cases of 
poisoning the same conditions sometimes prevail, and sometimes 
there are more or less characteristic alterations of the epi the· 
lium, the blood .vessels, the mucous glands, etc.' 

Simple ulcers on different points of the soft palate, occurring 
under Yarious circumstances, for the most part wi thou t symptoms 
during life, f'Xhibit as regards their edges and thei.r fl oors the 
usual characters of phlegmonous inflammatiou. 

The local manifestations in the milder cases are like those of 

1 Concerning these Inst relations, consult the well-known exposition of lWkilan~ky; 
furtber

1 
Nauer, .Arch. d. lleilk. 1872. Xlll. p. 213. 
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a sevel'e catarrhal angina. In severer cases they are much 
more serious. rrhere is intense spontaneous pain, increasing on 
pl'eilsw·e and on movement, except when gangrene has already 
taken place, or unconsciousness exists. DeglL1tition and speech 
may bo in complete abeyance, especially when there is simul
taneous phlegmonous stomatitis and pharyngitis. Tbe tongLte is 
thi ckly coated fol' the most part, and strongly retracted in severe 
cases, as if shortened and thickened. Sometimes there is copious 
bloody mncus in the mouth. The lymphatic glands of the neck 
are little, if at all, swollen. 

The general disturbances consist in fever of moderate inten
sity, with evening exacerbations, ancl but slightly accelerated 
pulse, for the most part. The respiration is little hurried in 
uncomplicated cases, but is increased in vadous d~grees when 
there is cedema Ol' inflammation of the larynx, etc. Headache is 
sometimes present and sometimes absent. Vertigo is rarely 
present. Vomiting occurs :frequently, especially in cases from 
poisoning. 

The di8ease usually commences suddenly, even in ca es of 
so-called spontaneous origin. Freqneutly there is first pain in 
the throat ancl a sense of pressure, which rapidly and continu
ously increase, and, according to the cause, at once, or in the 
course of one or two days, impede deglntition to a very great 
degree. Less frequently the disease begins with chills or 
tigors-the local manifestations first appearing some hours 
later. 

The duration is about one week in ordinary cases o[ medium 
severity. In the severest cases death usually occurs before the 
encl of this period ; or, if recovery takes place, improvement 
begins at a much later date. 

The termination, in moderate cases, is in return to the nor
mal condition, sometimes with a transition into chronic an
gina. In severe cases this termination is less frequent. More 
frequently death occurs from the poisoning, or from the simul
taneotLS or subsequent affection of the larynx (especially cedema 
of the glottis), or from suppuration in the subcutaneous 
ancl inter-muscular connective tissue of the neck, or of the 
mecliastimun; or from inflammation of the lungs (catanhal 
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pneumonia, or pnPumonia Crom a foreign body), or by termina
tion of the inflammation of the palate in gangrene (poisoning, 
scarlatina). 

The diagnosis of phlegmonous angina is easy in itself. But 
the further question in point is, whether a primary phlegmonous 
angina is present, that is, one occurring spontaneously or through 
some poison, or whether it is connected with scarlatina, orwhethPr 
it is secondary. In the latter instance the question arises 
whether the angina is secondary to suppuration in the sunonnd
ings of the tissues of the palute, or whether it occurs in conse
quence of abscess situated in the palate itself or more especially 
in the tonsils. 

The existence of an angina produced by heat or cauterizing 
agents is establ ished either by the history of the case, or, in the 
absence of this, by the burning of the external skin, present at 
the same time, the cauterization of the mucous membrane o( the 
lips and the mouth, the discovery of the remnants o( the poison, 
or the sudden appearance of a violent grade of inflammation. 
Scarlatina! phlegmonons angina is almost always associated 
with considerable tumefaction of the tonsils, in most cases with 
phlegmonous pharyngitis, frequently also with infiltration of 
the parotid gland, the lymphatic glands of the jaw, and the 
surrounding connective tissue. The absence of any external 
cause for the sudden ancl intense inflammation, the severe gen
eral manifestations (high temperature, rapid, and usual ly small 
pulse, seYere cerebral symptoms), the eruption on the skin (either 
just commPncing or alrpady distinctly de\'8loped), are further· 
more important in the diagnosis of the phlegmonous angina of 
Sl'arlatina.. 

The discrlmination of phlegmonous angina from collateral 
inflammatory CPdema is frequently possible from the aspect of 
the parts (pale color, extcn;;i\'8 mdematous swelling), but chiefly 
by its limitation. In angina Ludwigii and in anthrax, which 
appears in the upper part of the neck, only one-half of the 
palate is affected; in absces;; of the gum o( the back teeth only 
the anterior palatine arch of the affected side is swollen in most 
cases. In scarlatina it is very unnsnal to see one side alone 
affected, or one side more prominently than the other. 
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In small children phlegmonous angin:i ml\y proceed like a severe pharyngeal 
diphthcritis, with lnryngcal croup, so that tracheotomy may be necessary. I saw 
this occur in a child one year old, in whom death took pl nee after thirty-six hours' 
sickness, in spit.e of this operation. On dissection, considcral>le cungestion and 
swelling of the soft palate was found, with au insignificant amount of swelling of 
the ventricular Uancls (upper vocal cords) of the larynx. The muco~a and submucosa 
exhibited the conditions above described. The swollen epithelium was found to 
consist of numerous large cells, which contained from ten to twenty pus corpuscles, 
either uniformly distiibuted or col1ected inn large vacuole. 

The treatment of phlegmonous angina is, in mild cases, like 
that of catarrhal angina. In severe cases it consists in the 
administration of draughts of cold water, ice-pills, anc1 cold 
compresses about the thl'Oat. If there seems to be danger of an 
extension to the larynx, doses of calomel at short intervals are 
advisable. In the severe pains of larger children or adults 
narcotics are to be administernd. 

The angina accompanying glanders, and that accompanying 
anthrax, may be regarded as further, infrequent modifications 
of pliler;monous angina. 

fo the angina of glanders the local manifestations are those 
of an intense phlegmonous angina, sometimes with the produc
tion of pustules and ulceration, or with transition into mortifica
tion, and with great swelling of the lymphatic glands of the 
jaw, sometimes with considerable mdema of the face and neck. 
The local disturbances are marked, the general manifestations 
severe. 

In the angina of anthrax similar conditions exist; sometimes 
"·ith gangrenous emphysema of the skin of the neck. 

fo both classes of cases the etiological conditions, the occupa
tion of the patient and the previous local manifestations, are of 
considerable importance in diagnosis. The prognosis is almost 
absolutely unfavot-able. (See Gangrene.) 

Psoriatic angina, psoriasis of the soft palate, I have seen 
occasionally in general non.syphilitic psoriasis of the cutaneous 
surface. It consists in several distinctly circumscribed patches 
on the soft palate, but little elevated, uniformly reddened, of 
the size of one or two lentils, and usually not very numerous, 
the epithelium upon which does not exhibit any essential altera-
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tion to the unaided eye. The patches remain for weeks and 
months, and disappear with the eruption on the skin, or be
fore it. 

5. INFLAM:.IATION OF TUE TONSILS ; AMYGDALITIS; TONSILLITIS; 

ANGI NA. TONSILLARIS. 

The different inflammations of the tonsils require special 
consideration, partly because they are frequently present alone, 
and partly because theil' appearance in conjunction with catar
rhal and other inflammations of the palate materially modifies 
these affections. 

Inflammations of the tonsils are acute or chronic. They 
affect either both tonsils or only one of them, in either case 
affecting the organ in its entire extent or only in part. They 
may either attack the epithelial structures only, or the glandular 
structures only, or chietly the connective-tissue stroma, with 
the capsule or without it, or several of these tissues together. 
They seldom occur in normal tonsils, but often in partially or 
wholly hypertrophied or atrophied tonsils. 

Etiologically, intlammation of the tonsil is like the ordinary 
anginas. The same form or different forms of tonsillitis fre
quently affect the same individual a number of times, even as 
many as from twenty to fifty times during hi s life-less fre
quently, as a rule, as he grows older-sometimes at longer, and 
sometimes at shorter in tervals, sometimes at intervals of only 
days or weeks. This frequent recurrence of amygdalitis often 
has its cause in alterations of the tonsils (retention of secretion in 
the lacume, etc.), and often its causes are unknown. 

The following forms of acute angina to1isillaris are to be 
clistinguisl1ed patlwlogico-anatomically. 

a. Simple or s1tperficial catarrlwl tonsillar angina; super
ficial catarrh of tlie tonsils; pure calarrhal inflammation of the 
mucous membrane of the tonsils. The lacunre and the paren
chyma of the tonsil s are entirely unaffected in uncomplicated 
cases; !Ju t one of chese structures will often show a similar slight 
catarrh , or a retention of the secretion from swelling, etc. of the 
superlicial epithelinm, which is slightly infiltrated with semm. 
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b. Lacunal (according to others follicular) catarrh of the 
tonsils, usually appears in connection with superficial catarrh; 
but it is generally of longer duration, and is therefore often 
thought to be the only change that has occurred. l\Iany cases of 
so-called a11gina tonsillaris of mild grade belong here. Indi
vidual Jacunre of the tonsil, or all of them, those of normal as 
well as those of hypertrophied or atrnphied tonsils, become filled, 
under conditions of hyperromia, with a whitish or whitish-yellow, 
thin or thick curdy substance, flowing out when th in, but, when 
thick, removable only with difficulty, or even not at all. This 
substance consists of epithelium and pus in Yarying proportions. 
li these contents do not escape from the lacunro, they frequently 
undergo desiccation, and sometimes bacteria are developed in 
yarious amounts; fat also is formed, ancl needles of fatty acid; 
sometimes cholesterin, and even masses of chalk in molecular 
form or in the shape of stones as large as peas. (See below). The 
yellowish or whitish masses seen on the superficial surface of 
the tonsils correspond in number, size, form, and distribution with 
the orifices of the lacunre which themsehes exhibit numerous 
Yariations: they vary much in number; their form is round or 
oval, three- or four-cornered, etc. '\Then the surface is not kept 
very clean, the purulent points are not unfrequently covered with 
mucoid pus, and thus concealed. Sometimes, upon removal of 
this substance, shallow, circular erosions of the epithelium become 
apparent around the yellow points. The conditions are almost 
al ways easily recognized 011 the corpse. In the living subject, 
especially at the commencement of the disease, it is frequently 
confounded with herpetic angina, with mild diphtheritis, and 
with superficial abscess of the tonsil. The parenchyma of the 
tonsil is affected in dillerent ways. In acute cases it is always 
swollen in a moderate or severe degree, which is the more impor
tant if the disease occurs in an hypertrophied tonsil. The 
swelling is produced by hyperremia and serous infiltration, but 
in greatest part by the simultaneous proliferation of cells. The 
tonsils then project beyond the arches of the palate to a variable 
degree. In chronic cases the tonsil is only moderately enlarged, 
or not at all enlnrged. In addition to the follicular tonsillitis, 
acute catarrh of the palatine arches is always found, frequently 



INFLA1!:\IATIOX OF TllE TOXSILS. 913 

also of the uvula and the soft palate, less frequently of the 
mucous membrane of the pharynx, and hardly ever of that of the 
mouth. 

Tonsillitis of the lacume heals in many cases by the spon
taneous evacuation of the epithelial and purulent contents of the 
lacunm, or by their expulsion in efforts of hawking ; or the 
contents may desiccate, and then become foul, or become cal
careous; or, as a result of the suppuration of the epithelium, 
there is n loss of epithelium at points in the lacunre and an 
adhesion of their opposite surfaces. In this way a diminution 
of the size of the lacunre results, sometimes amounting almost to 
obliteration, and then the remaining portion may undergo cystic 
distention. 

c. Parenchymatous Amygdalitis seldom occurs by itself, 
hut, as a rule, in connection with superficial inflammation or with 
inflammation of the lacunm, or it is preparatory to the formation 
of an abscess. It is either primary or produced by extension 
of the inflammation from the lacunre or from the adjacent struc
tures. It is frequently found in scarlatinous, variolous, croup
ous, and cliphtheritic anginas. 

Parenchymatous amygdalitis is characterized, in the first 
place, by congestive hypermmia of a high grade and serous infil
tration. The tonsils may become swollen to double their normal 
bulk, and may even exceed this. If the affection inYolves both 
tonsils, the entrance into the pharynx is decidedly narrowed, 
and the uvula is dragged forwards or backwards to allow the 
two tonsils to approach each other, which they may do till they 
almost touch. If the affection is unilateral, the uvula is drawn 
over to the opposite side. The enlarged tonsil projects out of its 
bed, because it cannot project externally. In this stage there 
results either return to the normal form or an infiltration of 
srrwJl cells, both in the interior of the follicles and between them. 
and sometimes also in the inter-lacnnal connective tissue ancl in 
the capsule of the tonsil. These conditions, likewise, may 
undergo retrogression, or a new formation of reticulated sub
stance with permanent hypertrophy of the tonsils may result. 
In other instances abscesses occur in varying number. 

I lrnvc examined pnrcuchymntous tonsillitis several times-twice in its transition 

vOL YI.-58 
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to the formation or abscess, where the hypertrophied tonsil had been extirpated 
during the first days of the inflammation. Both times the larger portion of the 
tonsil exhibited the chnracters of hypertrophy without inflammation. On isolated 
places of the capsule, beneath the surface of the tonsil, I found a considerable in
filtration with small cells. This also occurred in several places in the epithelial 
lining o{ the Jacunre, either tl1cre alone or in the adjacent cytogenctic tissue at the 
same time-in the latter case with escape of the pus into the cavities of the lacunre. 

c1. Amygdalitis with abscess,' tonsillar abscess. Tonsillitis 
proceeding to abscess rarely occurs by itself, but usually at 
the same time with one of the previously-mentioned inflam
mations. Sometimes it affects both tonsils, sometimes only 
one, or one in a greater c1egree than the other. It seldom 
occurs in young children, but often in larger child.ren and in 
youthful adults. 

Amygdalitis with abscess consists in the formation, usually, 
of several abscesses which c1o not lie in the lacunro, but in the 
parenchyma of the tonsil, and seldom remain isolated, but 
usually become confluent. If the abscesses are near the surface 
of the tonsil or a lacuna, they perforate the former or penetrate 
into lhe latter. The previously existing hyperromia, and the serous 
or cellular infiltration of the remaining tonsillar tissue then sub
side, and the tonsil returns to its normal form. If the abscesses 
are at a distance from the surface, a desiccation of the pus usually 
occurs, sometimes with final resorption anc1 formation of cica
trices, and, at a still later stage, atrophy of the affected places. 
The tonsils acquire varied proportions according to the number 
and size of the abscesses and according to the condition of the 
i·emaining tonsillar tissue. The palate exhibits evidences of 
catarrhal or phlegmonous inflammation, sometimes only in the 
arches, sometimes in its entire extent. 

e. Peritonsillar, or retrotonsillar abscess-that is, the forma
tion of abscess in the connective tissue surrounc1ing the tonsils, 
most frequently between the tonsil and the affected palatine 
arch, usually the anterior arch. The affection ordinarily involves 
but one tonsil, sometimes the other also several days afterwards. 
The abscess may acquire the size of a walnnt, so that the arch 
of the palate at the affected spot is bent forwards as much as 
half an inch, and the tonsil is drawn towards the middle line, 
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sometimes also drawn clown wards. The usual termination of the 
abscess is perforation, and then mpid retum to the normal 
condition. If the affection occupies the anterior surface of the 
tonsil, we observe a round projection of dark-red color, which 
may be as large as a wainut, and which, at a later period, appears 
gray at its most prominent part, and then sometimes yellow, 
the tonsil itself being frequently invisible as a consequence of the 
great rodema of the palatine arch. The uvula, usually markedly 
rodematous, is sometimes drawu forwards, or backwards, or to 
the side. If the abscess occupies the outer or the posterior sur
face of the tonsil, the projection is slight, or there may be none 
at all; on the other hand, the palatine arches are very roclema
tous, the tonsil sometimes being crowded out of its bed be
tween the arches of the palate. 

Combinations of the inflammations of the tonsils just described 
are freqnent. An acute or chronic inflammation or one or more 
lacunro most commonly causes a parenchymatous inflammation or 
a suppnration of the contiguous tissne, or of the smrounding con
nective tissue, if the lacunro are very deep. The inflammation of 
the lacunro may irri tatc the surrounding structures mechanically, 
by the formation of stonPs, or, chemically, by the decomposition 
or their contents. Processes occur here analogous to those in 
the external skin, where the accumulation of secretion in the 
hair and the sebaceous follicles (the so-call eel comeclones, miliaria, 
etc.) excites inflammation of the surrounding tissues, producing 
the various forms of acne. 

Clinical Considerations. 

Superficial tonsillar catarrh gives rise principally to local 
symptoms. The general symptoms are similar to those of 
catanhal angina. Tonsillitis affecting the lacunm, parenchyma
tous tonsillitis, and tonsillitis with abscess, are frequently not 
to be distinguished from each other at the commencement or the 
di -ease, but are usually readily distinguishable after they have 
existed for a few clays. Sometimes they give rise to slight :md 
sometimes to very severe local symptoms, a ncl to milcl or severe 
general symptoms. Both series of disturbances ai·e, as a rule, 
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slightest in inflammations of the lacunre and in mild intlam
mations of the parenchyma, and most severe in those with 
abscess. 

The pathologico-anatomical division of tonsillitis into five 
different forms, as already described, cannot be clinically carried 
out in every individual case: 1st, because, not unfrequently, 
several fo11us are combined ; 2d, because a minute inspection 
during life is sometimes utterly impossible (in the case of very 
young children), and sometimes only possible during the first 
days of the disease, the difficulty of opening tlte mouth during 
the later days, the concealment of the diseased tissues by con.t
ings of mucus, etc., interfering with a careful examination ; and, 
3d, because the deeper inflammations of the lacunre and the 
deeper abscesses are not recognizable before section of the tonsil, 
whether in the living subject or on the corpse. 

The local symptoms are found either on one side only or on 
both sides; in the latter case they may be equal or unequal in 
degree. They consist in a feeling of pressure or pain, usually 
present even during repose, increasing upon external pressure, 
movements of swallowing, speaking, hawking, etc., ancl upon 
movements of the neck and head. In general, they are greater 
the more intense the hyperremia, the greater the swelling and the 
more rapidly it has formed ; and also, for the most part, the less 
frequently the affection has previously existPd. The pains are 
variously described according to their nature (pressure, burning, 
stinging, scraping, etc.), and according to their seat (in the 
palate, angle of the jaw and vicinity, ear), sometimes without 
any explanation for these differences from the visible extension 
of the intlammation. The movements of deglutition are painful 
and impedecl, at first with solid substances and afterwards with 
fluids also, and, in cases of tonsillitis with abscess, may be 
almost impossible or quite so for some days. Everything taken 
11ows out of the mouth again, and so also with the copiously 
secreted mucus ancl saliva already in the mouth. Speech is 
painful, incomprehensible, ancl exhibits the characters of 
nnginose speech in the highest degree; in unfrequent cases it is 
lisping. There is difficulty in opening the mouth-so much so, 
sometimes, that the front teeth cannot be separated from each 
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other. Usually tl1ere is also some impediment in the movement 
of the cervical vertebrm in tnming the head. 

\Yith almost all tonsillar anginas there is hyperremia or col
lateral mdema of the contiguous portions of the pharynx at the 
same Lime. I! this extends to the Eustachian tube, there will be 
noises in the ears and continuous or flying pains in the ears, 
describecl by some patients as a very distressing symptom; if it 
extends to the entrance of the larynx, there will be dyspnma, 
especially on lying down, or paroxysms of suffocation may 
occur. The encroachment upon the naso-pharyngcal space 
causes the patient to keep the mouth half open. HoarsenPsS 
occurs in some cases. Some patients have a short and <lry 
cough, especially in the recumbent posture, probably from the 
tlowing of mucus into the upper part of the larynx. In ton
sillitis with abscess there sometimes exists, from the second or 
third dn,y on, ordinary or painful mdema of tile snbmaxillary 
region, and also, less frequently, of the upper portion of the 
nee k and or the face, on one side. 

The lymphatic glands of the jaw are, in all forms ot tonsillitis, 
rarely swollen. Extensive swelling of these glands occms (if 
the glands had not been previously enlarged) almost only in 
cases of frequent recurrence and in subacute cases with abscess. 

The general symptoms are slight, or absent, in superficial 
tonsillitis, and not unfrequently also in lacuna! amygdalitis, at 
least in adults ancl in frequently recurring cases; while they are 
usually very distinctly pronounced in all other varieties. They 
consist in fever of difl'erenc grades, in gastric disturbances, ancl 
frequently in head symptoms. 

Fever is not presenc in most cases of snn~1ficial tonsillitis, in 
many cases of tonsillitis of the lacume, a11· I in some cases of 
parenchymatous tonsillitis. In the remaining forms, especially 
tlrn t with abscess, there is an increase of temperatnre of from 1° to 
1.5° C. {l.8° to 2.7° Fahr.), or even as much as 2° or 2!° C. (3.6° to 
4.5° Fahr.}, ancl moclerate acceleration in the frequency of pulse 
and respiration. The temperatme usually reaches its maximum 
in the firs& few days, especially on the third day: 39°-40° C. 
(102°-104° F.) in cases with abscess, below 30° C. (102 F.) in the 
rnmaining cases. The fever, as a rnle, soon shows moderate 
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remissions with evening exacerbations, the latter sometimes 
occurring at noon or eal'ly in the night; both are more marked in 
case of the formation of an abscess. Sometimes a considerablu 
increase of fever is suddenly maniiested after several days of 
slight febrile phenomena. Defervescence is usually critical, the 
crises continuing ordinarily from twelve to twenty-four hours. 
The crisis begins most frequently from the third to the fifth clay; 
but, in the variety with abscess, mostly from the sixth to the 
seventh day, or even later. 

Gastric distitrbances occur regularly in the variety with 
abscess, irregularly in all other forms. The tongue becomes 
coated from the seconcl day of the disease, especially at its 
posterior pol'tion. The appetite fails altogether in most cases, 
or its gratification is rendered difficult by the local conditions of 
the parts. Thirst is moderate in most instances; it is greatest, 
usually, in the earlier days of the disease. Constant nausea is 
not infrequent, but vomiting is. Intestinal disturbances are 
rare. In cases of deficient cleanliness a bad breath is frequent. 

Cerebral symptoms are slight in adults, but in children tlley 
are frequently very pronounced. They consist in pains of vary
ing intensity over the head generally, or limited to the forehead, 
in disturbed sleep with frequent dreams, while during the day
time a more apathetic condition prevails for the most part. 
Delirium is frequently present, especially at night, in children; 
less frequently in adults. Convulsions also sometimes occur at 
the commencement of the affection in children. 

The general sensation of illness, the feeling of languor, etc., 
is most marked in the forms with abscess, and, for the most part, 
it is pretty well marked in the other varieties only when tile 
disease is present for the first time. It bas its origin in the local 
disturbances, in the fever, the inanition and the sleeplessness
the latter being sometimes produced only by the greater secre
tion of saliva and the consequent necessity for swallowing. 

The commencement of the disease is seldom sudden in the 
milcler forms, but more frequently gradual; in the severer forms 
it is usually sudden. The latter class of cases generally 
announce themselves as a general sense of being unwell, early in 
the morning, before rising, after a somewhat restless night. 
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Upon rising, or during any time of the day, a severe chill may 
occur, or sensations of chilliness of several honrs' duration, 
followed by heat, thirst, loss of appetite, sometimes vomiting, 
headache, and occasionally epistaxis. At the same time, often 
only after some hours, occasionally only after one or two days, 
the local disturbances in the tlnoat becorne manifested, slight at 
first, but usually increasing rapidly in intensity. If the tonsils 
arc examined at this period, they usually distinctly exhibit, 
sometimes without the previous existence of pain and c1ysphagia, 
the evidences of supe1ficial or lacuna! tonsillitis-the rnmaining 
forms being chiefly characterized by a moderate enlargement of 
the tonsil. 'Vhen the affection commences grac1ually, the first 
evidences of disease are sometimes the general, sometimes the 
local disturbances, and sometimes both together. 

The co1trse of the disease presents no essential stages. 
The duration is different in the different forms of amygc1alitis, 

varying between two and fomteen and emu twenty days and 
more. The superficial and lacuna! forms of tonsillitis continue 
usually from three to four, at most for eight clays. In the latter 
form some isolatecl yellowish points frequently remain after the 
congestion and tumefaction, and with them the local disturb
ances have disappeared. Parenchymatous tonsillitis and ton
sillitis with abscess continue at least a week, frequently a week 
and a half, ancl even as long as two or three weeks. 

The termhwtion is always favorable, except in the smallest 
children, and in certain very infrequent individual cases in adttlts. 
:Most frequently complete recovery takes place within one or a 
few clays, or in a few hours, or all at once. The latter occurs only 
in case of abscess in the tonsil or in its surroundings, and upon 
its rupture and clischarge ;-patients who, a few hours or a few 
minutes bdore, were complaining of severe symptoms, local and 
ge1wral, becoming relieved almost immediately. The point of 
rupture of the abscess is only occasionally to be seen on inspec
tion; the patient has expectorated or swallowed odorless or fetid 
pus, as the case may be, or knows nothing about it. If this takes 
pince during sleep, temporary suffocation may be produced by 
its penetration into tile larynx. In a few clays the tonsil dimin
ishes in size, prominence, and vascularity; the collateral hyper-
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remia of the surrounding structures, and the increasecl temper
ature disappear after a few homs, and the pulse not unfrequent
ly sinks below its normal frequence. At once, or after a quiet 
night, even without having as yet appeased his hunger, the 
patient, who previously presented a mournful aspect, feels as if 
new.born. It is true that often, although complete recovery 
takes place, a great disposition remains to the renewal of similar 
disease, which follows, sometimes within a few days, sometimes 
only after months and years.-Parenchymat.ous tonsillitis fre
quently passes into hypertrophy, and tonsillitis with abscess 
into partial atrophy of the tonsil. 

Cases of fatal termination are exceedingly infrequent. They 
occur almost only in connection with other severe diseases, and 
in small children-in both classes of instances as a resnl t of sev
eral days' inanition and the febrile movement. The few remain
ing fatal cases have their cause in extension of the disease to the 
larynx (mdema of the glottis, etc.), or upon the lateral walls of 
the pharynx (erosion of large vessels with fatal hemorrhage), or 
in the descent of pus into the thorax, or in severe cerebral symp
toms the causes of which are not determinable, even by post
mortem cxamination. 1 

Chronic amygdalitis, chronic tonsillar angina, presents itself 
almost exch1sively in the form of hypertrophy of the tonsils; 
less frequently, in that of atrophy of the tonsils, to which one of 
the previously mentioned five anatomical precedents (superficial 
catarrh, catarrh of the lacunre, etc.), becomes superadded, some
times in the acute, sometimes in the subacute, sometimes in the 
chronic form. (See Hypertrophy and Atrophy of the Tonsils.) 

Cltronic ulcers on the surface of the tonsils are seldom of 
catarrhal or inflammatory nature. They are most frequently 
syphilitic in origin. 

The treatment of tonsillitis in superficial catarrh and in catarrh 
of the lacunre is similar to that of acute catarrhal angina. Most 
practitioners treat parenchymatons amygdalitis in the same man
ner. Others recommend the applicatio11 of cold to the sides of 
the upper part of the neck, the frequent dissolving of bits of ice 

1 Consult Clta8~·aignM, Ga.z. des IlOp. 1854. No. 65.-11,WJ/', Wi.irtt. Corr.-Bl. 1863. 
No. 43. 
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in the mouth, ancl even leeches bPhincl the angles of the jaws. 
Only in very severe swelling, that undergoes no alteration !or 
clays. is it recommenclecl to make several scarifications into the 
tonsils, ancl to repeat the operation after a clay or two. 

Abscess in ancl about the tonsil is treated at first in the same 
manner-especially so, as its diagnosis is not possible for the first 
few clays. In case of the diagnosis being macle, warm mouth
washes ancl gargles are recommenclecl, ancl warm compresses 
externally, if they clo not produce headache, or increase head
ache all·eacly existing. The much-recommenclecl timely opening 
o( tonsilltLr abscesses is of little use, because it is Yery seldom 
successfol, ancl, even when it succeeds, hardly ever relieves the 
patient. It is somewhat clillerent in anterior peritonsillar abscess; 
but even then thP relief to the patient is seldom as great as after 
spontaneous discharge. Deep incisions are not advisable, owing 
to the contiguity of the carotid artery. 

Tousillnr abscess is not to be a.bortccl by any treatment (ice, scarification, etc.) i 
vene!'=cction is at m.ost to be pcrformecl in cases of severe cerebral symptoms in larger 
children and in adults; tracheotomy may become necessary in case of extension of 
the inflammation to the upper pot-tion of the larynx. (Case of Pucch, Gaz. hebd. 
1857. IV. No. 34.) 

The treatment of cltronic tonsillitis is essentially the same. 

6. AJ.'!GINAS WIIICII REGULARLY APPEAR WITII S1'0ll!A1'I'£IS. 

A precise discrimination cannot be macle between those inflam
mations which affect the soft palate especially, ancl during which 
inflammatory conditions of the mucous membrane of the mouth 
recede, and those in which the reverse conditions exist. Ne,·er
theless several of the afiections belonging to the latter class 
clesen·e a brief consideration in this place also. (For more cletnils 
consult the articles uncler Diseases of the Mouth.) 

a. The so-called toxic anginas, which are proclncecl by tartar
ized antimony, by the internal use or mercury, iodine, etc., are 
always associated with a tolerably intense stomatitis.' 

~nion,1873~ibes an intense sto:i.ato-pho.ryngitis, which the 
patient had inteution:Llly excited by means of ca.ntb1rides. 
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b. Aphtlwus angina always occurs only upon isolatell por
tions of the soft palate, while aphthro are found in much greater 
number in the most different portions of the mucous membrane 
of the mouth. The greatest differences of opinion still exist 
concerning the pathological anatomy, etc., of the disease.' 

c. Ulcerous anr1ina always occurs with an ulcerous storna
titis (thrush), usually of severe gmde. The latter occurs much 
more freqnently without simultaneous ulcerous angina. The 
ckuacteristic ulcers and general catarrhal intlammation occur 
upon tlte mucous membrane of the mouth, especially upon the 
edges of the gums and the inner surface of the cheeks, fre
quently upon one side only. (See above.) The soft palate, 
especially its central portion, as well as the uvula in its upper 
half, occasionally the palatine arches and the tonsils, exhibit in 
the earliest days small yellowish spots, or spots as large as an 
inch sq nare and larger, distinctly elevated (suppuration of 
epithelium), and usually interrupted by small, regularly dis
tributed red points (excretory orifices of the ducts of the 
mucous glands). After from three to six days, grayish-red de
pressions are found in place of the yellowish patches (losses of 
epithelium), ancl after a few days more the normal conditions are 
resunwd. The local manifestations are those of a severe catar
l'hal angina, combined with those of stomatitis. Salivation is 
very profnse, and the breath usually foul. The lymphatic 
glands of the jaw are little or not at all swollen. There is little 
or no fever. 'rhe duration of the affection is from two to three 
weeks. The termination is always favorable. 

Treatinent.-Assiduons cleansing with chlorate of potassa 
(one part to thirty). 

Ulcerous stomntitis- rmd ulcerous angina, so-called thrush, have excited the 
greatest interest for several deccnnia, partly on account of their relation to 
scurvy and partly on account of their being often confounded with diphthcritis. I 
have discussed the subject briefly in this place because I have obsernd the above· 
described marked participation of the soft palate in many cnscs treated in the 
polyclinic. I have not observed it epidemically or endemically. It also appears 
to be absent in our barracks. 

1 Consult the manun.Js of Diseases of Children and the work of Billard. Further, 
Bolm, I. c. p. 07.-Gcrltarclt1 Lehrbuch der Kinderkraukheiteu. 1871. 2 Aull p. 368. 
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Consult the wcll·known works of Guersent, Diet. de mCd. 1827.-Taupin, Journ. 
des conn. m6cl.-chir. April, 1839.-Rilliet-Barthez, l. c. I. p. 197.-Espccially Ber-
9eron, De la stomntite ulcCreusc des soklats et de son identitC nvec la. stonrntitc des 
enfans, elite couenneuse, diphthCritique, ulcero-membrancusc. 1859.-Roger, 
l'Union. 1859. No. 54.-Bului, I. c. p. 97.-HiJ'sch, H<lb. d. hist.-geograph. Path. 
1802.ll. 

d. Angina mycotica, thruslt ef tlte palate. Thrush (aphthre) 
of the cavity of the mouth, in severe grades, almost regularly 
attacks the anterior portion of the soft palate, occasionally pass
ing over the greater part of it, the uvula, the contiguous por
tions of the palatine arches, and the pharynx. Sometimes it 
forms elevated patches from the size of a millet-seed to that of a 
lentil, sometimes a tolerably uniform, whitish, milky-looking ad
herent layer, wh.ich is interrupted for the most part by reel points 
(mouths of mucous glands). In the masses, which are readily 
removable, even witbout hemorrhage when care is exercised, we 
find the cylindrical and clendritic fibres, incliviclual spores ancl 
aggregations of spores of the ouliU?n albicans, lying in greater 
part upon the epithelium, but in part distributed through it. 
'fhe remaining mucous membrane of the palate exhibits the char
acters of a mild catarrhal angina. The local symptoms are also 
of the same character. For all further particulars, see 'fhrush 
of the :Mouth. 

In a case of true dysentery I saw an example of thrush affecting the palate 
especially, and in its entire extent. the mucous membrane of the mouth being 
involved in a much slighter degree. The patient recovered from the thrush, de
spite the severity of the intestinal affection, in the course of twcl vc days. 

Concerning the histological relations in reference to the epithelium aucl the 
mucous membrane, sec Wagner, Jahrb. f. Klnderk. N. F. lSGS. I. p. 58. 

Nothing positive is known concerning otlter mycotican.17inas. 
The micrococci, etc., occm-ring in lrnalthy persons, on different 
portions or the mucous membrane of the mouth, the leptothrix, 
clo not appear on the palate of healthy persons; but they occur 
frequently in pharyngeal affections of every kind, especially 
when the superficial suJ'face of the epithelium is not engagecl in 
the process of constant renewal, ancl when the secretion of the 
mucous glands is diminished. 
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Fraenkel (Sitz. cl Berl. med. Gcs. Yom 2!'1. Jan. 1873) describes a benign mycosa 
of the pharynx in a student of medicine. White, discrete clcvntions, as much ns 1 
mm. in height and as large as the nnclcrlying glands, were seen upon the tonsils 
and upon the glands at the base of the tongue. They did not simulate firm mem
brane, but were more like mould. When removed, they promptly recurred. They 
consisted of epithelium and many lively, moving wicrococci1 uud of umn<.:rous 
partly moving rods of various lengths. 

7. CROUPOUS AND DIPJITITERITIC INFL.i-DDCATIONS 01'' 'l'HE S0.1'"1' 

l,AI~ATE. ANG I NA CH.OUPOSA ET D l PllTHEHl TlCA. A:N"GINA 

MALIGN A. PllAB.YNGEAL DIPIITJIEH ITIS. DlPll'l'llERI'l'IS. 

The literature of pharyngeal diphtheritis is unusually extensive. I give below 
only the most important works on the disease in general, and especially its clinical 
relations. Treatises on lhe other aspects of the disease will Uc referred to later. 
Numerous unimportant works, such as ordinary descriptions of epidemics and 
endemics, recommendations of remedies, etc., I leave out altogether. In like man
ner, I refer to their appropriate chapters the relations of the accompanying affec
tions of other organs, such as the larynx, kidneys, and nervous system. 

The older literature, especially the Italian, Spanh.h, French, und English of the 
seventeenth and eighteenth centuries, is detailed in the Diet. encycl. dcs sc. med. 
by Dccliambre, 18G6. V. p. 1. 45. The most important are: Gltisi, lstoria delle 
:rngine epidemichc dell' anni. 1747 and 1748. Cremona. 174!:t.-Samucl Bard, Re-
searches on the nature, etc., of sore t1iroat. New York. 1771 . 

Among recent works the most important is that of BrCUmneau, Des inflamma
tions spC:ciales du tissu muqucx, ct en particulicr de In diphthC:rite, ou infhurnnation 
pelliculaire. 1826.-FurtlH'r, in Arch gt'.:n. de mC:d. 1855. E. V. p. 1. VI. p. 257.-
0uersant, Art. Angine couenneusc, in Diet. en X...'XI. Vol. 1821. II. nnd in Diet. en 
X.'XX. Vol. 1833. III.-Becquerel, Gaz. med. 1843.-Emvis, Arch. gen. :FC'l>. and 
March, 1850.-Ismnbert, Arch. g6u. E. 1857. IX. pp. 825 aod 432.-Trousseau, Cliu. 
MOcl.1861.I. 

Good clinical German works which trent of pharyngeal diphtberitis in general 
do not exist (except the short descriptions in works on special pathology and on 
diseases of childrC'n). In special respects recommendable are Bartels, Arch. f. klin. 
J\le(l 1807. II. p.307.-Tl'ertheimb.er, Die Schluncldiphthcrie.1870.-Consultalso the 
compilations of Jnjfe in Schmidt's Jahrbh. since 1862: CXIIl. p. 97; CXIX. p. 
230 i CXLIX. pp. 217 and 321.- Further, Rol$C1' 1 Arch. d. Ilcilk. 180!}. X. pp. 103, 
201, 303, and 366. 

Croupous ancl diphtheritic angina a.re characterized by the 
appearance, always in an acute manner, under milcl or severe 
local and genPral symptoms, of peculiar whitish elevatecl patches 
on the surface of the soft palate-so-callecl deposits, o( yarying 
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extt'nt, which disappear after a duration of se>eral days, but 
sometimes reappear upon the same spot. If the tissue beneath 
the deposit is only hyperromic and infiltrated with serum, and 
the lymphatic glands of the jaw are not at all or only a little 
swollen, the angina is of a croupous nature. If, on the con
trary, the tissue beneath the (slight, or, for the most part, dense) 
deposit is very hyperremic, or at the same time hemorrhagic and 
infiltrated with sem-purulent matter, and i[ the lymphatic 
glands of the jaw are considerably swollen, then the angina is 
dipldlieritic. Even in the latter class of cases, the tissues may 
return to their normal condition after two or more weeks' con
tinuance of the disease. Or they may become gangrenous, 
involving the palate, especially the tonsils, as well as the lym
phatic glands-so-called gangrenous diphtheritis. The three 
forms mentioned run into one another in various "·ays, in their 
local manifestations as well as in the participation of the system 
in general. 

I hnvc wnvcrecl for n. long time ns to wliethcr I should take up . pharyngeal 
dipththcritis in the description of the diseases of the pharynx, innsmuch as it has 
already had a detailed consideration in the first volume of this cyclopredin. I have 
flnnlly decided to take it up, however, chiefly for the sake of completeness. I 
could not bring myself to give up writing about that very disease o( the pharynx, 
which has a.ttrnctcd the most general professional interest for the last decade. 
Furthermore, I take up the subject of diphtheritis because I Jrnve followed it with 
interest since its fh11t nppcn.rance in Leipsic, and have closely studied it, at least 
from one point of view. Finally, I hrwe included it because I differ essentially 
from Oertel (Vol. l) in several theoretical points. 

My description, which is to follow, will be more a picture of dipl1t11eritis at 
Leipsic, than a genernl delineation of tlrnt disease. On this account I hn,·c failed 
to give an extended review of the literature of the subject as 't\·ell as nn exhaustive 
consideration of many etiological and general pntl1ological questions. My cxpe· 
ricncc is based upon numerous mild cases, and upon about one hundred fatal cases, 
for the most part severe, and principally fatal by croup of the air-passages. These 
were either seen hy m)·sclf or by Prof. Wunderlich, who has very kindly placed his 
clinical notes nt my dispor:;nl. Of these 1 have made n complete dissection in forty· 
three instnnces, nnd 11 dissection limited to throat nncl thorax upon nhout as many 
more. All thc~e fatnl cnscs were cases of pure primary pharyngeal cliphthcritis and 
not of scnrlntinous diphthcritis. I saw the first fatal case in September, 1856; the 
second in October, 1861. Cases of the disease nnd of death from it have become 
more frequent only since the autumu of 1862, and siuco tllis period only has the 
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disease hccn known here as ph:uyngcal diphthcritis. Of the three physicians 
engaged in the hospital service during the )'CflrS from 1800 to 18i0, each one has 
to mourn the loss of one, and one of them of two of their own children from diph· 
tbcritis. Fatal croup of the air-passages without :m affection of the pliarynx has 
occurred much less frequently since that time. I haye seen, and in fact dissected, 
only three cases; while, of the above-mentioned forty-three C.'lScs, thirty-nine died 
csscntiaUy from the croup of the air-passages; it was absent in four cases only. The 
condition of things is similar in Dresden, and also, according to West, in London. 

The deposit furnishes the most important diagnostic feature 
in croupous-diphtheritic angina. It shows itself in patches of va· 
rious sizes, dead-white at the beginning (of a clull silvery lustre, 
parchment-like, lardaceous), roundish, closely adherent to the 
subjacent tissue in the early days of the disease, and detachable, 
for the most part, only at the expense of a hemorrhage. These 
patches increase iu thickness and in area in a few hours, or a few 
days, and distinctly project beyond the adjacent surface. The 
latter, as well as the underlying mucous membrane, is dark-red 
in color. The patches are either sharply circumscribed, or they 
gradually merge, throughout their circumference or at certain 
points, into the contiguous tissues; in the former instance they 
do not enlarge in area any more, while in the latter instance they 
continue to increase. 

The recognition of tlte deposit is easy in the great majority 
of cases, if not at the first exa.mination of the patient, at least 
upon the second, undertaken after some twelve or twenty-four 
hours. Its recognition is difficult in cases where the deposit lies 
upon the posterior surface of the palate, or when the surface is 
co,·erecl with mucus, or fluid food (especially milk), ancl cannot 
be efiectually cleansed, and where cauterization or the surface 
Jias alreacly been made with acids, but more especially with 
nitrn te of sih-er. The deposit is confounded most frequently 
with the whitish plugs "·hich project out of the normal or enlarged 
Jacunro of the tonsils, as well as with the whitish or yellowish, 
somewhat raised patches which occupy the interior of the lacunro 
without projecting through their (narrowed or closed) outlets. 
In both classes of cases the questionable patches occupy only the 
surface of the tonsils, not the uvula, soft palate, etc.; their size 
and distance apart correspond with the lacunre; the first-named 



PJIARYNGEAL DIPJITJIERITIS. 927 

plugs project too much, for the most part, with but a slight ex
tent of surface, and those last mentioned come distinctly nearer 
the surface after half a day or a day. Less frequently a crnupous 
deposit is confounded with suppuration of the epithelium, as in 
catarrhal angina, ulcerous angina, etc. (seep. 891), and in ,-ariola 
of the soft palate (seep. 902) ; or with shallow syphilitic ulcera
tions, beneath which the mucous membrane is anromic from 
cellular infiltration; or with thrush of the soft palate (seep. 923); 
or with gangrenous processes (which see) . 

Croupous-diphtheritic :111gina occurs, with many similar char
acteristics, anatomically and clinically, under four c1iJierent 
conditions. 

1. As a primary disease, the so-called tme pharyngeal diph
theritis in healthy persons, less frequently in persons otherwise 
diseased. 

2. As a complication of scarlatina, the so-called scarlatinous 
pharyngeal diphtheritis. 

3. As a secondary disease in the other acute exanthemata 
(measles and small-pox), in the acute infectious diseases (typhus, 
cholera, pyromia, puerperal fever), iu rnrious chronic diseases 
(tuberculosis). 

4. As a so-called non-specific angina, with croupons exuda
tion. 

Pathological Anatomy. 

Croupous angina is characterized especially by the cleposits 
desrribed. These form smaller or larger patches, or occupy a 
larger smface. In the latter instance the entLre surface of the 
soft palate, including the uvula and the tonsils, may become 
co,·errd with the deposit. Tot unfrequently it is simultaneously 
found at the root of the tongue, upon the contiguous portions of 
the mouth, and upon the pharynx, nose, and larynx. (These c1o 
not come under consideration just now.) The deposits, in a 
recent condition, are white; they have a dull lustre, and are of 
rnrying thickness up to Th of an inch, sharply borc1erec1, firmly 
adherent to the subjacent tissue at first, and elastic. ACter a 
continuance of several days they become gray, even blackish, 
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turbid, less aclherent to the subjacent tissue, and also somewhat 
less elastic. 

Microscopically, the fresh deposits consist of a clear, homo· 
geneous, glistening network of varying thickness, the interspaces 
of which contain serum, or blood or pus corpuscles. The inter
spaces are for the most part very small ; only here and there are 
they larger, even microscopic. Sometimes the latter is the case 
in the entire deeper half of the deposit. In the beginning the 
uppermost, flattened epithelium is still present upon the de
posit; but after a few days' continuance it will have disappeared. 
The lowermost epithelial layers are always still present in the 
beginning, and sometimes remain throughout the entire disease. 

The croupous network occupies the place of the epithelium, 
and never extends into the mucosa ; but it extends to various 
depths into the lacunro of the tonsils, though very seldom into 
the subepithelial portion of the excretory ducts of the mucous 
glands ; e,·en the portions of the excretory ducts lying in the 
epithelium seldom participate in the formation of the network. 
The mucous membrane beneath the croup membrane is in 
uncomplicated cases at first markedly hyperromic, less so at a 
later date-sometimes dotted with variously numerous hemor-
1·hages, for the most part considerably infiltrated with serum, 
sometimes with sero-pus. Its lymphatic vessels are mostly con
siderably dilated ancl filled with serum, or-ancl more frequently 
-with fibrine ancl pus corpuscles. 

Many different views are held concerning the nature of the 
deposit-the croupous orcliphtheritic membrane. Most authori
ties regard it as a fibriuous exudation, which, according to 
many, is !orated upon the epithelium, according to others 
beneath it, and according to others, again, replaces it. Buhl 
(Verh. cl. Bayr. Akad. 1863. IL p. 59. Zeitschr. f. Biol. 1867. III. 
p. 341) and myself (Arch. d. Heilk. 1866. VII. p. 481) regard it 
as a product of the epithelium. According to my views, the 
epithelial cells swell; then· protoplasm contains interspaces in 
numerous clifferent places, which become filled with serum or 
pus corpuscles, etc., while the remaining portions become par
ticularly clear, glistening, resistant, etc. This metamorphosis 
does not take place in the uppermost flattened epithelial cells, 
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and ordinarily the lowermost ones do not take part in it either. 
It begins in the upper ha!I of the middle layers of epithelium, 
and appears to extend thence more rapidly upwards than 
downwards. In consequence of the metamorphosis 111entioned, 
and of the swelling of the underlying mucous membmnes, the 
a!Iected places project com pa!'atil·ely far, and sometimes, (ungtts
like, above the sunounding tissue. 

Not unfrcquently globular bodies, which consist of finely 
pnnctated masses of fungus, are found in one or more 
layers, upon the upper smface of the crot1p membrane, Ol', 
when the uppermost flattened layer of epithelium is still pre
servPd, abo"e this, and later in spots also between the latter aml 
the c!'oupous reticulum. The deep botrndal'y of the croup mem
brane sometimes cOJrnists of one or more layers of not matPrially 
altered epithelium, and sometimes of the uppermost layer or the 
mucosa. (The contrary view that the croup memb!'ane reacl1es 
into the tissue of the nrncosa itself, I have nei·er fouml con
firmed.) 

The detachment of the croup mPmbrane occurs after sevc>ral 
days' continuance. Either the upper portio11 alone is thrown off, 
the membrane splitting in thickness, so to s1wak, or it is llirown 
oJl' in its en Lire thickness. The first method occu1·s by the 
appearance in the thickness of the nwmbrano of larp;P spnel'S 
filled with serum, by rnmns of which the netwol'k is drawn out 
into fine threads and finally tom. The latter ml'thod occurs by 
arrest o[ the nwtamorphosis at the lowermo,;t ln)'<'rs of epithelium, 
and in the mildest cnses by the continual grnwth of 1ww c•pithe
lium. In cases less mild, a penetration o[ sernm takes place 
between the membrane and the still remaining epithelium 01· the 
uppt'r sl!l'face of the mucosa. Furthermorl', the croup nwmbrane 
jg loosenecl from its comwction with the tissue be1wath it, occn:sion
ally by the swelling of the latter ancl tlue enlal'gemeut of its 
snpel'ficial Slll'face, bnt generally by reduction of its sirnllc•n con
dition at\d diminution of its surface. In both instances rents 
occur not unfrequently, forming spaces in the croup membrane, 
which freqttently contain at the same time the above-mcnti01wd 
fungns globules. 

The mncons ghLnds do not have any essential relation to the 
VOL. VI.--59 



930 WAGNER.-DISEASES OF TIIE SOFT PAL.\TE. 

croup membrane. The latter usually comports itseli in essen
tially the same manner in places where these glands are Yery uu
rnerous (the uvula, etc.), aud where they are entirely absent (the 
tonsils) . Either the epithelial portion of the excretory duct of 
the mucous glands (aud unfrequently their subepithelial portion 
abo) is at the same time croupous, and thus more difficult to 
recognize, or it is not altered, or it is even somewhat dilated. 
Sometimes the croup membrane (less frequently in the palate, 
often in the larynx and trachea) then exhibits regularly dis
tributed round holes, empty or filled with mucus. These are the 
excretory orilices lying in the epithelium. Those portions lying 
in the 111ncosa are frequently dilated and filled with mucus. The 
follicles of the glancls are normal. 

Gro1tpous-diplttlteritic, or so-called purely diplttlieritic an
gina is characterized by the same croup membrane, sometimes re
markably thick, and often ex tended over a large surface; while 
the mucosa, in severe cases the submucosa also, the interacinous 
tissue of the mucous glands, and the intermuscnlar connective 
tissue, exhibit a considerable sero-purulent or pnrely pL1rulent, 
or thick cellular inliltration, in addition to the hyperromia and 
the frequent and ex tensive hemorrhages ordinarily present. It is 
worthy of remark that this cellular deposit reaches much further 
on the surface, in most instances, than the croup membrane, 
so that sometimes the most posterior portion of the root of the 
tongue is densely infiltrated with cells, while that region exhibits 
Jmt little alteration in its epithelium, or even none :1t all. 

In tbeahove description I have, like most authors, designated nsdiphthcriti sthe 
depot:oition of cellular clements in the ti~sue of the mucous membrane, etc., although. 
the word diphtheria signifies what we now ordinari ly menu by croup membrane. I 
follow in this only the present habitual use of the word dipbthcritis, in which its 
true mcanin,:; (sk in, membranous) has gradually been lost. 

:Fungus-globules, such as arc found in croup, and ordinary micrococci occur 
much less frequently in the tissue of the mucous membrane and the deeper struc
tures than in croup membrane. I have never been able, in spite of frequent invcsti
g;.\tions in tlJat direction, to confirm the opposite views on this subject announced 
by some aut1Jors1 from Tommasi and Iluetcr to Eberth. (For further particulars, 
sec below.) 

The lympltatic glands of tlte jaw, in special cases the lym-
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phatic glands of the entire side of the neck, especially along the 
external jugular \"Pin, behind and beneath the upper half o[ the 
stt>rno-cl<'ido-mastoitl muscle, as well as the glands at the back 
part of the neck, are always enlarged, sometimes to from firn to 
ten times tlwir normal volume. They are soft, deeply congested. 
homogeneous upon section, at first grayish or dark-red, later 
grayish-yellow in places. They exhibit the character of a high 
grade o[ hypcrmmia, hemorrhages in }Jlaces, and considemble 
proliferation of cel ls; small gangrenous foci are sometimes fouuu 
in their central portions. The spleen is usually normal; occa
sionally it is acutely swollen.-The solitary follicles of the small 
and largo intestines are often moderately swollen (Rud. Mai~r. 
Arch cl. Ileilk. YI. p. 171).-The liver is for the most part normal 
to the unaiclecl Pye, but sometimes contains the smallest lym
phatic new formations. 

Consult the remarkable case of numerous lymphomnta of various organs, <le-
scribed Ly Roth (Yirchow·s Arch. LIV. p. 254). 

Gangrenoiu1 clipldlleritic angina exl1ibits the same croupom 
deposit upon the surface, while the underlying portions unclPrgo 
tlw already ckscribed hemorrhagic, or purulent, or d~nsc• cellular 
infiltration in a high degree, and show gangrenous dt'gt'twration 
in places, most frequently starting from the tonsils. The same 
alterations occur in isolated lymphatic glauus. 

For tllc remaining pathologico-anatomical relations, sec further on. 

Clinical Considerations. 

A. Prirnary vlwryngeal diphtlu:ritis occurs in se,.eral forms, 
whose extremes can be well defined, while there are many inter· 
nwdiate forms. The deposits described are common to all form<. 
while the affection of the lymphatic glands, the extension to the 
pharynx, nose, larynx, trachea, and bronchi, the participation 
of the kiclneys, the nervous system, the remaining organs, and 
the general system, as well as the sequelre, are present in ,·nrions 
clegrees of intensity, or fail altogether. Our justification in con 
siclering these various forms as different varieties of one main 
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affection lies not only in their essentially similar patho
logico-anatomical ancl histological relations, not only in many 
clinical peculiarities, but more particularly also iu their eti
ology. Every practi sing physician knows of examples where 
se1·eral imli\"iclual s of the same family bave become all'ectecl 
" ·ith croupous angina at the same time, or within a short pe1focl, 
say within a few clays of each other-one or more in a severe 
form, tho rest of them in milcler forms. The former may 
clie, while the majority of the latter recover 1iromptly ancl per
manently, with the exception, perhaps, of one, in whom severe 
sequPlm became establishecl. Instances are still more frequent 
in ll"hich the mother or nmse of a cliphtheritic patient (both in 
1wimary ancl in scarlatinous cliphtheritis) becomes attack ecl a few 
days afterwards with a croupous angina, usually of a mild 
character. 

Cases of so-called diphtheria, without a cliphtheritic mem
brane, are tolerably infrequent. In families where seYeral 
members are alfectecl with severe or milcl cronpous angina, one 
member sometimes shows only an intense hyperromia of the 
palate, without any clisccmible deposit, but, in spite of this, 
may exhibit later the sequelro of cliphtheritis. 

a. Tit~ Milder Forms of Pharyngeal Diplitheritis; Oroupous A ngina; PlutMJll(Jeal 
Croup. 

The surface of one tonsil, l ess frequently of both, from the 
commencement shows several deposits as large as lentil s, which 
inrrease in thi ckness and size from one twelve hours to the next, 
and usually run together in such a manner that the entire tonsil 
beromes roYerecl. Only unfrequently does one tonsil alone 
remain affocted ; usually the other beconws covered also on the 
seconcl clay, or, less frequently, on the fourth or fifth clay. In 
the great majority of cases the deposit remains limitecl to the 
smface of the tonsil only. In another series of cases it extends 
from the tonsil upon the contiguous portions of the palatine 
arches-in some upon the lateral portions oC the uvula also. In 
all the last-named localiti es the deposit ordinarily remains small 
in extent, and is u sually circumscribecl from the commencement. 
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Beneath anil beside the cleposit the mucous membran0 is usually 
strongly injected, dark-red, and moderately swollen. Thti 
arches of the palate, as well as the uvula, are sometimes highly 
c:edematous, even without the presence of the deposit. The 
tonsils swell beneath the deposit usually to double or quadrnple 
their normal volume (parenchymatous tonsillitis: see p. 913), 
sometimes to such an extent that they fiatten the uvula upon 
both sid0s. Acute catarrh e)dsts in the postPrior portion of the 
month ancl in the pha1'}'nx. The lymphatic glands of the jaw 
are somewhat swollen in almost every instance, but not to a great 
degree. 

The d0posit is usually distinctly visible on the first clay of 
the disease. 'Vhere this is not the case, it either occupies a 
position unfavorable to vision (behind the palate, or in the depth 
of a tonsillar furrow), or it is not yet thick enough to admit of 
its recognition upon the hyperromic substrattun. It fn'quently 
sprea(lS for sevt•ral clays from the localities first afrectecl, or elsti 
new deposits take place independently of the old OJll'S. .\II this 
occurs more promptly, on the whole, in younger incli,·idual:'. 
After from three to fotu• days, freqne11tly not till a{tc•r six or 
eight, and sometimes not till a{ter from ten to fifteen dayo, the 
deposits become loosened and are swallowed with the think" or 
expectorated; those of the posterior surface of the pa late 1way 
even be sneezed out. The portions of mucous membran;, upon 
which they sat exhibit no macroscopic alteration in the grmt 
majority of cases, or they may appear somewhat thi11ner, a11d, 
very seldom, superficially eroded. 

The locctl disturbances of the patient are either present from 
the beginning, or they appear for the first time after the existence 
of ge1wral symptoms of several hours or "'·en of one or two clays' 
duration. They are not distingnishablP from those of a moder
ate grade of cutarrhal angi11a, consisting in difficulty o{ swal
lowing, somewhat nasal speec11, slight spontaneous pains, nncl 
moclerately severe pains on pressure and movement, sali1·ation, 
sometimes impeded nasal respiration, sometimes severe aural 
pain . In some cases local disturbances are altogether absent. 

The general symp!;nms are very various. They are so slight 
sometimes that the patient co11tinnes his avocation duri11g the 
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entire duration of the disease, or during the first frw days or its 
course; children even continue to frequent their schools, and 
are "ith difHculty confined to bed. On the other hand, there is 
sometimes a severe sense of illness from the commencement. 

~\rnong the special manifestations, thefever is neither typical 
nor does it bear any proportion to the extent, etc., or the deposit 
nor to the hypenemia, etc., of the mucous membrane. On the 
first day of the disease there is usually a moderately high tem
perature, or it may be quite high from the beginning, from 38.5° 
to 40° C. (101.3° to 104° F. ). This temperature either increases 
during the following days, say to 41° C. (105.8° F.), or it 
remains without rising any further, or it decreases by from 1° to 
2° C., principally in the mornings. It presents only moderate 
evening exacerbations. From the fourth to the sixth day, some· 
times earlier, the temperatW'e usually declines, sometimes from 
41° C. to 38° C. (105.8°to100..±° Falu.), within one or two days, 
and the patient is usually Cree from fever a few days before the 
disappearance of the deposit. Only very seldom is there a total 
absence of fever. The pulse exhibits moderate acceleration, 
proportionate in general to the temperature. In some cases 
it is unusually high in the first few days, from 120 to HO in 
aclltlts, and after a few clays it sinks to its nornrnl freqnPnce 
or. even below it. The respiration sometimes conespouds to 
the frequence of the pulse, and sometimes it is somewhat in 
excess. 

The remaining general manifestations c1epend vartly upon 
the local affection anc1 partly upon the fever . In most instances 
there is more or less, sometimes excessive, languor anc1 debility, 
indisposition to work or to play, either from the very commence· 
ment or after a few days' sickness. Jleaclache, or discomfort in 
the head, usually of a moderate c1egree, general or confined to 
the brow, is frequently complained of by adults. This exists 
from the beginning or appears only after a few hours or a few 
days. \Vith it, the countenance is seldom flushed, bnt rather 
pallid, the latter sometimes despite strong vul ation of the caro
tids. The alimentary organs are usually markedly affprtecl: 
the tongue is coated; the appetite is usnally rnnch diminished; 
there is slight thirst; seldom vomiting ; constipation is more 
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frequent than diarrhcra. The urine is a lmost always normal. 
Herp?s of the lip or the nose is sometimes fo und to exist with 
the commencenw nt of the disease, occasionally in children, more 
frequently in adults. 

The onset of tlte d isease exhibits remarkablP differences in 
small children on the one hand, and in larger children ancl adults 
on the other. In the latter class of pa tients, in the majori ty o! 
cases, there is moderate pain in the throat and diffi culty in swal
lowing, bilateral more frequently than unilateral, coming on 
most frequently early in the morning, alter awakening, or upon 
getting up- less freqtiently in the evening, and least frequently 
dming the course of the day or of the night. Sometimes there 
is only pain a t the angle of the lower jaw. Chilly sensations are 
frequent, clownl"ight chill s rare. Unfrequently the last two 
sym ptoms are present first, the clifficnlty of swallowing appearing 
several homs lat?r. Sometimes there is onl y a general feeling o! 
discomfort, lang uor, etc., or only headache, or gastric disturb
ances may be most prominent-loss of appetite, nan ea, even 
vomiting. The same initial symptoms sometimes occur in young 
children, as far as they can be recognized; or there is modPra te 
or se1•ere aural pain, usually unilateral ; or the disease may be 
recognizable only by its local manifestations. 

The course qf" the d isease usually exhibits no mnterinl fluctu
ations. The diffi culty of swallowing ancl the remaining subjecti rn 
di stmbances increase in the followin g days, so that not nnfre
qnently professional assistance is not solicited until the third 
clay. "\Vith the s t1bsicl ence of the hypenemia and swelling of the 
mucous membrane the local disturbances diminish, although 
small deposits may still be present. 

The clisPaSP terminaf Ps, in ord inary favo rable cases, in from 
fi ve to fo nrteen dny,;-most frequ?ntly itt about the encl of a 
week. Convalescence is usually rapid, bn t it is sometimes slo1v 
in children. 

Tlw complications which appear during the course of the 
c1 isensP are not v?ry freqtwnt, hn t the_v are of importance, be
cause the danµ-e r in so-call ecl milcl diph theri tis is principally dtie 
to thPm. 'l'hPy are : extension of the deposit into the larynx, 
etc., diseases of the kiclneys, very rarely pneumonia, etc. As a 
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consecutive disease, paralysis of the palate, etc., occurs, but is 
likewise infrequent. 

b. The &nere FonM of Pharyngeal Diphtlurilis J. Diphtlu:ritic Angina J. Diplttherilic 
Pharyngeal Croup. 

The surface or one tonsil, seldom of both tonsils in the be· 
ginning, becomes coverec1, in from twelve to twenty-four hours, 
with a uniform deposit; or deposits, small anc1 scattered at the 
beginning, coalesce within a similar period. The deposit, how
ever, docs not remain limited to the tonsils, but extends, in one 
or a few clays, upon the arches of the palate, (the anterior arches 
more frequently), upon the anterior and posterior surfaces of the 
soft palntP, and upon the uvula-sometimes in the form of small 
isolated patches the size of a lentil and larger, sometimes as a 
uniform covering over the parts mentioned in their entire extent. 
The thickness of the deposit, and the marked infiltration of the 
parts can he determined, in the living subject, by the size of the 
tonsil s and the uvula, and the thickness or the border of the pal· 
atinP arches. The mucous membrane beneath the deposit, and 
al ongside of it, is intensely reddened, and frequently marked 
with slight hcmonhages. The infiltration of thi s membrane is of 
a sero-purulent nature, or composed of small cells compactly 
arranged; that of the tonsils consists in a cellular hypertrophy. 
The swelling of these parts materially narrows the passage 
bet11·cen the arches of the palate; this nanowing may be sym
metrical, or one-sided, if there is unequal swelling of the tonsils. 
Copious amounts of turbid mucus, frequently romminglec1 with 
bloocl, are founc1 on all these parts, unless the patient has recently 
s\\·allowec1, or rinsed out his mouth. 

If the opportunity is presented of examining the palate before 
the appearance of the deposit, the mucous membrane is sc'en to 
he darkly rec1c1enec1, moderately swollen, anc1 dry. After a 
number of hours, its surface appears peculiarly g my, in placPs 
or in its entire extent. The deposit is still very thin, and the 
hypencmic mucous membrane beneath it masks its color. A few 
hours later it has acqL1ired its wh itish aspect, and is distinctly 
misec1 above the contigLtons surface. 
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The deposit sometimes extends from the parts named a certain 
distance on to the lllncous membrane of the back of the mouth, 
more frequently to the root of the tongue, anil, forthermore, 
upon the lateral, upper and posterior walls of the pharynx, and 
upon the inferior and posterior portions of the nasal passages. 
At all these localities it is sometimes in patches, sometimes 
uniformly distributed. 

Considerable swelling of the lymphatic glands oftliejaw is 
present in all cases, usually from the secoml clay of the disease. 
This is at fil-st unilateral, or grnater on one side than upon the 
other, but it seldom con tin nos so during the entire disease. The 
swelling of the lylllphatic glamb is a tolerably safe measure of the 
extent of the process in the tissue of the mucous membrane and of 
the tonsils, especially when a c1niet inspection of the palate is im
po,sible, as in the case of small children, ot· when it is not known 
whether the swelling or the tonsils appearecl in connection with 
the present disease or existcil pre>iously. Ilerc, too, as in most 
dismses of the lymphatic glands, many individnal differences 
are obsetTecl. The swelling of the lymphatic glands appears 
earlier, and is more pronouncccl on the side on which the 
affection is most severe than on the other. The lymphatic 
glands may become as ]arge as cherries or larger; they are 
distinctly circumscribable at the beginning, but their contour 
sonwtimes b1•conws imlistinct at a later period. In the most 
se1·e1·e cases the skin on the upper portion of the siilc o[ the neck 
is U'clcmatous, a nil frpquently slightly hyperremic. 

Sometimes all the lymphatic glands of the upper a!lll micldle 
portion of tho neck am swollen, especially in pharyngeal 
diphtheria, aml when the attack is very sen•re the skin of the 
corre~ponc.ling rPgion is Cf'dPmatons antl hypencmic. 

The clfposits itiffU't"(!O alterations during the next few clays. 
Bt•sicles the incrmse in surface already mentioned, and which is 
mostly over after three or four clays, there is also'"' incrm"e in 
thiekness, whieh is especially distinguishable at the edge; of 
thr ileposit, and in the incr.-aSt'll thickness of the deposit upon 
the nn1la. Furtlwrmore, it becomes dirty white, yl'llowish 
or hrnwnish, from imbibition of fooil allll medicanwnl,, soot, 
etc. Unireqnently it is dirty reil from the beginning, from 
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hemorrhage into the membrane ancl into the underlying mucous 
membrane. The elasticity present at first is lost, and the 
deposit becomes brittle. From this cause, and from the diminu
tion in the swelling of the mucous membrane, its lustre is lost. 
Isolated portions of the membrane become detached from the 
fourth to the sixth day-sometimes only superficially, in in
stances in which an increase occurs in the thickness of the de
posit; sometimes in its entire thickness. 

The deposit exhibits certain characteristics according to its 
locality-whether observed in situ on the living snbject, or 
only after its detachment. The uvula is sometimes envelopecl 
by a pseudo-membrane in its entire extent, like a sort of glove
finger or thimble-the latter form being then still easily rec
ognizetl in the expectoration. The deposit upon the m-ula, 
the soft palate, and the anterior palatine arches is sonwtimes 
perfomted with regular holes, which are the unaltered but 
dilatecl mouths of the excretory clncts of the mucous glancls
thosc on the posterior snrface of the palate being sometimes 
ribbecl longituclinally. The deposits on the tonsils, which are 
usnally expectorated in fragments, not in toto, sometimes 
exhibit prominences of varying thickness on one surface-the 
under surface; they are the adherent deposits of the lacunre. 
(Similar appearances exist on the pseudo-membranes from the 
tmbinated bones, the pharynx, larynx, trachea, ancl bronchi.) 

The hypermmia ancl swelling of the mucous membrane usually 
become distinctly diminished previous to the remornl of the 
deposit. After this, the affected portions of the mucous mem
brane appear less hypermmic and swollc>n, without loss of sub
stance, though occasionally with shallow erosions. The mucous 
membrane either acquires its normal conclition in a few days, or 
it remains hyperromic and infiltrated a longei· time. In the latter 
case new deposits often form after a clay or two, usually t!Jinner 
titan Lhe previous ones, and more promptly cletaclwd . This may 
recur several times on the same spot, or on different spots, usually 
small in extent, and in infrequent isolated cases may be repeated 
for from folll' to six weeks. 

Sl1ortly beforn t]1p detachment of the deposit, and soon after 
it, the tonsils, in particular, not unfreq nently appear to be prac-
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tirally destroyecl, either superficially or more cleeply. On the 
following day it is seen that this was not the case; either the 
cl•·po,it was locatecl upon a spot previouslyatrophiecl, or the sur 
rounding tissues were still considerably swollen. 

The locctl disturbances are the same as those of a moderate or 
sen•ro grade of catarrha.l angina. They are slight in so mt~ eases; 
Sl'rerl'r in some; very severe in others. They c1cpem1 upon the 
thickness o[ tho deposit ancl the amount of hypenemia, as well 
as upon the swdling aml mobility of the palate, and upun the 
size of the tonsils. They usually increase continuously during 
the fin;t few days, and are most severe from the thircl to 
the fourth clay. Difficulty of swallowing is the most pro111i1wnt 
symptom. This is especially troublesome, inasmuch ns the 
copiou"ly fornwcl mucus in the month aml phal"ynx, arnl tho 
profusely secn•tell sa1h·a, 1wcessitate in part freqrn.:•nt hawking, 
ancl in part frequent cleglutition. Sometimes the chid or the 
only clifficnlty experienc<'cl is connectecl with the swelling o[ tlte 
lymphatic glands. Spc'ech exhibits the ordinary changes char
acteri,;tic or anginons affections. The breath of the patient may 
be nrnintaiuecl odorless by constant cleansing or the 111ontlt 
and pharynx. In other cases a foul, not unfrequently stinking, 
gangrt•nousodor is present, which, however, is prolllptly su1Jt1ne<l 
by tlw assiduous employment of disinfecting remedies. The <'X
amination o[ the diseased parts i5 unsatisfactory, on account o[ 
the difficulty in opening tho month. 

ThP general symptoms are present much more regularly than 
in the lightet· fonns or cliphthcritis. The lempNlllllre is Ye1-y 
sddom normal; usually it is moderately increa:;ed, not 1111fr,•
qncntly much increased, to 40° or ..11° C. (from 104° to J0.3.8° 
Faln"). This affords, however, no estimate of the SPl"erity oC th .. 
case, except when it continues at 10-1° anJ more for several days. 
In the latter instance, and ah:o when morning remi~F"ions foil alto
gether for seYe1·al days, the prognosis is bad. In soml' severe 
cases the coldness o( Ince, hands, etc., is in rontmst with tlie high 
ternprra.tnre. rfhe pulse is sometimes moderately, SO!llt-'finH.:.::) 

considembly accelerated; in unirequent cases it is abnormally 
slo11·; frequently it is small ancl hard from the beginning. Its 
acceleration usually continues longer than the elevation of 



940 WAGNER.-DISEASES OF TilE SOFT PALATE. 

temperature. Respiration is always moderately accelerated. Pa
tients frequently assume a half-sitting posture, or they are fre
quently obliged to raise themselves, in order to hawk ancl to 
cough with more force. In lying down, especially ii there is 
considerable swelling of the tonsils, or swelling of the nasal 
mucous membrane, etc. , at the same time, the breathing is 
frequently impeded, noisy, and carried on through the open 
month. The masses of mucus moved in the pharynx by the 
resp iratory current produce a sound audible over the thorax; 
so that auscul ta ti on or the chest does not furni sh any safe con
clusion as to the contents of the bronchi. 

The general strength is but little diminished the first clay or I 
two; but from the third clay on it usually becomes greatly 
diminished. Sitting np is found to be laborious. Sometimes 
the patients are remarkably pallid from the very first, or after a 
few clays' sickness. The cerebral functions are normal ; delirium 
is infrequent ; ill-humor is frequent. Moderate headache as 
well as ,·igi lance exists in most cases. 

The alimentary organs almost always evince considerable 
disturbance or function. The tongue is usua lly thickly coated. 
Appetite frequently fails entii·ely ; thirst is moderate. Some
times there is vomiting; constipation is more frequent than 
dial'l'lHra. The skin is usually very clry. Sonwtimes there is 
lle171es o[ tl1t• lips. The 1trine is scanty, dark-colored, nncl rich 
in Rai ls ; onl y the chlorides are diminished in most inctances. 
In about 01w-thinl of the cases there is mild albuminmia; unfre
qu<•ntly, antl mostly in severe cases, it is intense. 

Thorner (Berl. klin. 'Vschr. 1SG9. No. 43) found, in SC\'Cral cases o f severe 
diphtheria, an cxcraorclinary diminution in the chlorides, the same as in pneumonia, 
without the previous imbibition o f l:irge quantities of water. 

The onset of tlie disense is very varied, in part arbitrarily 
so, ancl in part according to the age of the patient. In Rome 
cases it is exactly like that in the milder forms-first, diffirnlty 
in swallowing, selclom severe from the beginning, etc. In other 
cases there are tlw intlications of slight or severe illness for sev
eral hon rs 01· for a clay, the difficulty of swallowing not set ting 
in until from six to thirty-six hours later. R epea.ted rigors or 
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a chill may al so be present. Or there may be romiting, head
ache, and backache, vertigo, incli stinctness of v is ion, ancl gen
eral languor. All these may exist to but a moderate degree, 
ancl are then u sually attributed to some real or fa ncied en or in 
diPt, or they may be more severe, in both cases being associated 
with moderate or high fever. Or there may be disturbed sleep, 
sleeplessness and delirium. Or all the symptoms mentioned 
may occur almost simultaneously, sometimes as with one suclclen 
l.Jl ow. In little children the commencing symptoms are sometimes 
equally characteri stic (convul sions); sometimes they are very 
unpronounced, similar in general to some febrile afrec ti on, or a 
se1·ere cory za; or the child is peevish, has no desin' to play , etc. 
In the stlllcl •n onset or the clisease, the similarity with t11e onset 
or scarla tina is qnite m:nkecl, inasmuch as an f' l'ytlwma is some
times present in the beginning upon various porti ons of the body. 
Ifrrpes of the lips, existing from the beginning, is tolerably 
m re; and still more infrequent are Yesicn lar eru ptions on other 
portions of the body, or hemorrhages of the skin. 

The local di sturbances usnall y foll ow tile ahove-clesrr ibecl 
ge1wrnl symptoms on the Yery fi rst clay of tlw cli sPaSP. In8pec
ti on of the palate usually discloses thi s on tlw first day, oc·rn
sionall y not until the second. In aclclition to the high grade of 
hypencmia a ncl swelling, the deposit may be seen sometimes 
con•ring a cons idPrabl e extent. '£he cases nre YPry infl'L'quent in 
which no eddcnce of the deposit is to be sePn on the first or even 
on the second clay. Ei ther the deposit in th ose cases is really 
still "-anting, 01· it is loratecl u pon some portion of tho structure 
not d sible wi thout artifi cial aicl (the posteri or surfaces of the 
1)a] atP, 11a lnline arche~, an<.1 un11a), or the affection bC'gi ns in 
the depths of the tonsill ar lar unm. 

The co11rse qf tlu diseose is tolerably uniform wlirn th o affec
ti on remains lim itl'cl to the pala te. In g<'neral the' deposit 
ext<'nds more rapidl y than in the mild form of t lw di sc-as<'. The 
local oymptoms ancl di sturbances ancl tlw g<>1wral affec ti on in
crea'<' clay by clay un til towarcl s the encl of the fit-st wec-k , onl y 
the [e1·er usually abates earlier. The sym ptoms mentimwcl then 
gradually subside, while the debility ancl anromia usually con
tinue somewhat longer. 
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Recovery takes place in the course of the second or third 
week. The l'edness and tumefaction of the palate become less, 
the dPposit loosens and becomes detached, the swelling of the 
lymphatic glands like\\·ise subsides. The fever decreases, the 
high temperature declining especia1ly, or greater morning remis
sions set in, while the pulse sometimes still remains frequent. 
The skin becomes moist, the secretion of urine more copious. 
The swelling o{ the face dec!'eases and its pallor is lost, the appe
tite returns, sleep sets in, the general languor gradually disap
pears. In occasional cases only the disease may continue a couple 
of months and more, in consequence of local distmbances; new 
deposits recur, usually diminishing in surface and thickness, ordi
nari I y with progressively slighter local an cl general manifestations. 

The complications arising during the course of the disease 
occn!' with varying frequency in diffel'ent epidemics. They occnr 
much oftener in severe than in mild pharyngeal diphtheritis. 
They consist sometimes in an extension of the cronpous or 
croupous-diphtheritic processes upon the contiguous parts, some
times in diseases of other organs, especially the kidneys, the 
nen-ot1s system, and the skin. They constitute almost the only 
danger of non-gangrenous diphtheritis. 

The extension of the crou pons, or the croupous-diphtheritic 
processes upon the contiguous structures, is very frequent. 

Extension to the gums, the mucous membrane of the mouth 
generally, and the lips, and particularly to the root of the 
tongue (stomatitis, etc., cliplttlteritica), sometimes produces no 
local symptoms and sometimes only slight symptoms. 

Extension into the pltarynx, usually in a slight degree upon 
the lateral and superior walls, and in a severe degree upon the 
posterior walls, is very frequent; it increases the difficulty of 
swallowing and the general disturbance, without materially inflt1-
encing the other symptoms. Extension to the Eustachian tnbes 
begets pain in the ears. Extension into the resopltagus, and 
further upon the cardia ant! the stomach, occurs very seldom. 
I have only seen in two instances an extension of the deposit 
upon the uppermost portion of the msophagus. \Vest found the 
msophagns free, although the stomach was covered with the 
pseudo-membrane. 



Pll.\RYNGEAL DIPilTllEr:ITIS. 043 

In case of extension into the nose, there occasionn,lly ocrurs a 
tnll' eroupouo deposit, but more frequently n, combin:.ition of 
ct·oup and suppumtion of the epithelium. The participation of 
tile nose is usually painless. It is chamcterizecl less by impeded 
passag<' to the air than by a peculiar, usually thinly purulent, 
g1wni'h discharge, excoriating the contiguous parts of the 
ext"rnal nose, and on the first clay not perceptibly different from 
au 01·di11ary coryrn. In some cases there is at the same time a 
mod .. mte mdema of the upper pn,rt of the face, especially of the 
eyl'lids. Besides the nasal diphtheritis, there usually exists an 
intense palatal ancl pharyngeal cliphtheritis. It is quite unusual 
to Jincl the latter slight while the nasal affectiou is severe. It 
may, however, not be at all apparent, ancl then perhaps exists 
on the posterior surface of the palate. Occasionally pharyngeal 
cliphtheritis commences upon the posterior surface of the palate 
aml 011 the nose at the same time, ancl first extends upon the 
lateral ancl anterior snrfacc of the palate on the second or third 
clay, remaining slight at the latter locatio11 or extending con
siderably. From the nose the croupous inflammation may 
extend into one or both lachrymal ducts, ancl, still further, 
even upon the conjunctiva, in which case there will be overflow 
of tears, etc. 1 

The extension of croupous ancl cliphtheritic angina upon the 
larynx, trachea, ancl bronchi forms the chief chnger in the 
first-named afiection. The disease of the air-passages is ust1ally 
purely of a croupous nature, or there may be at the same time 
extensive infiltration of the mucous membrane of the larynx ancl 
upper portion of the trachea-the remaining portions showing 
ericlences of ordinary croup. The extension of croup to the n.ir
passag~s occurs oftener in children than in aclulls, ancl much 
more frequently in se,·ere than in mild cases of pharyngeal 
diphtlteritis. The relation as to time between the affection of 
tlie palate ancl that of the larynx is a varying one. In one series 
of cases, probably the majority of th«m, both affections appear n,t 
the same time, or the Jn,ryngeal afiection follows hardly a clay hter. 

1 Cousult Uil'scltberg (Berl. klin. Woch. 186!>. No. 3) upon tho etiology of conjunc· 
tinil diphtheritis, and its connective relations with the diphtheritio affections of tho 
pharynx n.nd larynx. 
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These are the cases in which distinct eYidences of laryngeal rronp 
(long-drawn respiration, frequent dry coughs, toneless, hoarse 
Yoice, grPat disquiet, and pains in the throat) also occur from 
the second to the fourth day, and symptoms of stenosis become 
manifest from the fourth to the sixth clay-the latter first ap
pearing, in most instances, on the partial detachment of the 
croup membrane. In a farther series of cases, the symptoms of 
laryngeal croup first make th~ir appearance at the end of the 
first wec•k, occasionally still later, even towards the middle of 
the third week. 

The period at which croup of the air-passages becomes added to pharyngeal 
diphthcritis is generally misjudged. This is clue to the circumstances that the patients 
arc alrct\(ly suffering from dyspnrea, due to the angina itself, especially in case of 
sirnultaneous collateral rec.lcma of the ary-epiglottic ligaments-that mo\•cmcnts of 
the body do not take place to account for the dyspncea, and that usually, also, the 
speech is feeble from the pain, etc. Therefore the Jaryngcal affection is most 
frequ ently not rC'co~,rnizcd, until, upon more or less forcible examination of the child's 
pharynx, it holds its breath for a long time and then screams. In adults and in 
older children the croupous affection of the air-passages is attended hy much 
slighter Sj'mptoms than in young children. In the case of one of my assistants, 
Dr. 0. ll., who died on the fourth day of the disease, pharyngeal diphthcritis of a 
severe grnde existed i tlic croup of the ah-passages cxtl'ndccl to the third bron
chial division, and, in places, to the fomtb division, without any decisive symptoms 
of the condition having existed during life. In general, if the deposit on the palate 
is consiclerablc, the croup of t11e larynx is cousideralile also i hut in many slight cases 
of the latter conrlition a diagnosis cannot he mn.de with certainty. But the reverse 
condition occurs also; slight affection of the pharynx and intense afft:.·ction of the 
larynx being combined. The opinion of some, that primary laryngeal croup never 
occurs, is erroneous, according to the obsen·ations made here. Since the domesti
cation of pharyngeal croup, the number of such cases bas at uny rate dimini:.bcd. 
(Sec p. 925.) 

Pneiirnonia, as well in the form of lobular (catarrhal) as in 
that of lobar (croupous) inflammation, occurs usually only in 
connection with croup of the air-passages. I have seen two fatal 
cases, verified by the post-m9rtem examination, as well as several 
~ases which were not fatal, in all of which pneumonia existed 
in the lower Jobes, without simultaneous evidence of croup of 
the air-passages. 

The lympliatic glands of the neck, and especially those of 
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the jaw, diminish in size with the subsidence of the pharyngeal 
affection, ancl usually become normal a few clays after ; not un
freq uenlly , however, they remain enlarged to a slight extent fo r 
several weeks. Suppuration occurs only occasionally in spots, 
and gangrene still less frequently. 

Albwnimtria seldom occurs in slight cases, but occurs in 
about half the number of severe cases. It is not, however, pro
portionate to the severity of the disease. It is seldom encoun
tered from the commencement-usually not until after several 
clays, sometimes not until towards the termination of the disease. 
It is usually slight, continuing but a fe w days, or irregularly 
intermittent, so that, in the same case, with a duration of two 
week s' sickness, the urine may contain from one-forti eth to 
one-fourth of its volume of albumen at one time, and may then 
be free from albumen for a clay or for several clays. Fre
quently the urine contains a few pale tube casts. In cases 
where the albuminuria has e:>..istecl, ancl also where it has not 
existed, hyperremia, enlargement, and diminished consistence 
of the kidneys will be found on post-mortem examination, ancl 
microscopically a strongly albuminous or partially adipose 
turbidity of the epithelium of the kidneys.' 

Consecutive dropsy occurs very unfrcquently: Demme (Jahrb. f . Kinderh. N. 
F. I. 1868. p. 21) saw seven cases, four of them fatal , among forty-two cases of 
primary non-scarlatiuous diphtheria. I have never observed it here. 

c. The Gangrenoua or Septic Form, of Croupous-Diphtheritic Angina; Angina 
Gangrwosa. 

\Ve find here locally the same deposits as in the form al
ready described, the same or still more c1ecidec1 hyperremia and 
infiltration of the mucous membrane, etc., and the same rapid 
enlargement of the lymphatic glands. The process u ually 
grows more quickly in thickness ancl surface, on the tonsil s, ancl 
rapidly extends upon the pharynx and into the nasal passages, 
sometimes also upon the posterior portions of tlte mouth ancl 
upon the gums. On the first ancl second clay, the local appear-

1 Consult Bartels , Mitth. d. Ver. schlesw. -holst. Aerzte. 1873. 

VOL. VI.-60 
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ance c1oes not diITer essentially from thn. t of the forms previously 
descl'ibed . Several differences, however, make their appearance 
after the third or the fourth day. The diseased sm iaces of the 
pala te and nose bleed either spontaneously or upon very slight 
prnvocation-at first moderately, htter sometimes profu sely; or 
there appears an apparent, much more unfrequently an actual, 
superficial, or deep gangrene of the a ffected places, especially 
of the tonsils. A t the same time the swelling of the lymphatic 
glands becomes constantly greater, and the overlying skin, n,s 
·well as the adjoining skin to a considerable distance, is fre
quently hyperromic, and, to a variable degree, oodematous. 

I have not myself eccn actual destruction of the tissues of the palate in primary 

diphthcri tis, but only in scarlatinous diphtheri tis. From the descript ions of most 

authors it appears that they have not observed actual gangrene upon the corpse, 

but have taken this fo r g ranted from the presence of g ray shreds similar to dead 

tissue, and from the odor. (See also West.) 
According to Millard (Sur la tracMotomic, 1858) and Peter (I. c. ) the blood, 

in gangrenous diphthcriti s. is brown, similar to prune-juice, or liquorice-juice, aud 

lea vcs marks on the fingers like ink. It is turbid, viscid, and readily absorbed; 

the coagula are not firm. 

The secretion flowing from mou th and nose is grayish-yello"-, 
frequently mixed with blood, at first still purulent, later ichor
ous. It first reddens and then corrodes the skin of the lips 
and nostrils. At the same t ime there is frequently a gangrenous 
or cadaverous odor in the entiTe atmosphere surrounding the 
patien t. This, however, is no indica tion of gangrenous destruc
tion, for the proper cleanliness of the diseased parts may be 
impossible for various reasons. 

Th" local disturbances are either the same at first as in the 
previous form, or they are remarkably slight from the beginning. 
In the former case they diminish wi th the appearance of the 
gangrenous mani fes tations. 

The general symptoms a re particularly characteri stic. The 
temperature is usually high , amoun ting to 40° and 41° C. (104°-

10.'i.8' ). At the same time the head, hands, and feet are fre
quently cold. The pitlse is always much accelerated, small, 
empty, not unfrcquen tly irregular. T lte respiration is usually 
much hurried, even withou t the larynx or the lungs being affect-
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ed (in consequence partly of the difficulty in expectorating the 
mucus that accumulates in the upper part of the larynx, and 
partly from the swelling of the upper vocal cords-ventricular 
bands). The patient is remarkably pallid; the face is sunken, 
especially the eyes-this condition contrasting strongly with the 
swelling of the neck. The entire carriage of the patient is 
apathetic and indolent, so that even those usually ill-natured 
make no special complaint, readily permit an examination, etc. 
There exists eitber a great amount of disquiet, or, more fre
quently, slight somnolence. Consciousness is usually uncloud
ed, as appears on one's addressing the patient. Adt1lts have a 
distinct cognizance of the severity of their disease. 

The appetite fails completely. The tongue is dirty-red or 
brown, smooth or thickly coated." Thirst, even, is sometimes 
slight, while the drinks administered are usually quickly and 
readily swallowed. Sometimes vomiting occurs regularly after 
drinking, but it seldom sets in spontaneously. The bowels are 
constipated, or there may be copious, sometimes involuntary 
diarrhwa. The urine is usually diminished in quantity, is fre
quently albuminous, and sometimes dark, brownish like beer 
(containing blood). 

Hemorrltages take place tolerably often in gangrenous an
gina. They are important sometimes on account of their copi
ousness, sometimes on account of their prognostic signification 
(thinning of the blood). They sometimes take place from the 
]JOrtions of mucous membrane affected with the croupous-diph
theritic deposit; less frequently from the palate and pharynx; 
more frequently from the nose. They sometimes occur in the 
air-passages and in the lungs, even without croup of these struc
tures ; sometimes they take place from the kidneys and urinary 
passages (hrematuria), sometimes from the genitals, sometimes 
from the bowels. Finally, numerous smaller or larger hemor
rhages of the skin take place, interstitial or free (from the 
mouth and from blistered surfaces). If the hemorrhages are 
copious, the temperature sinks from H to 3,! degrees Falu·., but 
again reaches its former elevation after from twelve to thirty-six 
houl'S. 

In addition to the extension of the diphtheritis by continuity 
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of surface, diplitheritic deposits take place at a distance from 
the palate, especially on the skin, in the gangrenous form, and 
less frequently in non-gangrenous diphtheritis. 

Diplitlteria of the skin, which was very nnfrequently observed 
in our cases, never appears upon the normal skin, but only upon 
such portions as have been denuded of epidermis, on accidentally 
wounded surfaces (intertrigo of small children and fat adults), 
on sore nipples, on blistered surfaces and incised wounds. The 
affected portions of the skin present a grayish deposit of vary
ing thickness, finally amounting to several millimetres, and 
similar to that upon the palate. The parts are painful, a clear 
or slightly turbid fluid, sometimes offensive in odor, oozes from 
them. The borders of the skin are bluish-red, ancl strongly 
prominent-sometimes erytheinatous for a considerable distance. 
Upon these places then appear minute vesicles which run 
together, burst, and at once become covered with the croupous 
deposit. In this way the malady may extend over half the 
length of the body, usually from above downwards. Diph
theritis of the skin is usually secondary to diphtheritis of the 
pharynx ; the reverse condition of things occurs very rarely. 

Diphtheritis of the genitals affects the glans and prepuce in 
boys, the vulva and vagina in girls and women, seldom the 
uterus ; it also affects the neighborhood of the anus in both 
sexes.1 

The onset of gangrenous angina is in general similar to that of 
the other forms. Usually, however, the general symptoms are 
severer from the beginning. 

The course of the disease exhibits two different varieties. In 
one series of cases the above.described severe cliphtheritis con
tinues for a clay or for several days, and the gangrenous form 
becomes superadded. In another, less frequent series, the angina 
begins to be gangrenous from the start. After an illness of a few 
hours the palate exhibits the above.described deposit, which, on 
the second or third day, extends over the pharynx and nasal 
passages, followed by equally rapid marked swelling of the 

1 See1 also, Ebstein, Diphtheritis, eine Gefahr der rituellen Beschneidung (Arch. d. 
Heilk.1869. X. p.393) 
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lymphatic glands and the adjacent connective tissue. With this 
there is high fever and delirium, and in most cases death occurs 
after three or four days. 

The almost constant termination of gangrenous angina is in 
death. It generally occurs rapidly, in the course of a few quarters 
of an hour, or even minutes. The preYious apathy usually con
tinues to the last; less frequently death is preceded by great 
agitation, anxious tossing about, etc. The pulse ancl respiration 
are frequently inegular; the former is generally rapid and 
small, rarely abnormally slow. The temperature is occasionally 
high, as much as 107i° Fahr., but usually it is diminished. 
Sometimes the skin perspires freely. Not unfrequently death 
is preceded for a few minutes by convulsions, general or of 
isolated parts; or it instantly follows the sudden raising of the 
patient, whether this act was performecl by himself or through 
the assistance of others. Sometimes the evidences of collapse 
continue for several clays, until finally death takes place despite 
energetic treatment. Less frequently the patient dies unexpect
edly during convalescence, with or without previous convulsions. 

The causes ef death are sought in various conditions corre
sponding to the princiral disturbances present during life (high 
fever, irrepressible vomiting, hemorrhages, albuminmia, etc.), or 
to the symptoms manifested shortly before cleath (failure of pulse, 
general collapse, etc.); but for the most part they remain ob
scure, even on post-mortem examination. In a series of cases 
post-mortem examination revealed intense bronchitis, mostly 
with catarrhal pneumonia; furthermore, dilatation of the heart 
from fatty metamorphosis, and severe affections of the kidneys. 
In one case I found numerous capillary hemorrhages in the 
brain ancl its membranes, in the heart, and in the serous mem
branes; in a second, redema of the glottis ; in a tl:w·d, anremia 
of a 11igh grade; ancl, finally, in a fourth, gangrene of the lungs. 

Consult Gerlier, :Mort par coocrl!tions cardiaqucs dans la dipth. 1866.-Duchenne, 
Bull. de tMr. 1870. LXXVIII. p. 173.-Lowenlianlt,Virch. Arch. 1867, XL. p. 296.
Bouchut, Gnz. dcsEOp. 1872. No. 117.-1lfosler, Arch. d. Heilk.1873. XIV. p. 61.
In regard to the infrequent terminations, consult Heubne-r, Gcsichtserysipcl mit Hirn· 
affection (Jahrb. f . Kiuderheilk. 1872. VI. p. 105) i Bayer, the same with fatal 
hemorrhage from the bowel (Arch. d . Heilk. 1870. XI. p. 308.)-Scholz (Wien. med. 
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Presse. 1865. No. 25) saw diphthcritic angina. and retropbaryngeal abscess, throm
bosis of the left internal jugular vein and transverse sinus, embolism of the left 
internal carotid artcry.-GUterbock (Vircb. Arch. LIU. p. 523) saw emphysema of 
the skin in a case of diphtheria. 

The dipldheritic paralyses 1 occur more frequently in milcl 
cases of pharyngeal diphtheritis-sometimes even in those receiv
ing no medical treatment, than in the severe forms of the disease. 
They appear most commonly two weeks, sometimes one week, 
occasionally three and four weeks, after the healing of the local 
processes, and in some cases not until after convalescence. 
They most frequently affect the soft palate, and consist in 
paralysis of both motion and of sensation (ani:esthesia and 
analgesia); less often they affect the extremities in like manner, 
with or without the paralysis of the palate; sometimes they 
are all affected at the same time, or one after the other ; prefer
ably the lower extremities only ; sometimes the sphincters also. 
Paralysis of the muscles of the eyes and of the larynx is more 
rare. Not unfrequently there are analogous conditions of the 
higher organs: either alone or at the same time with the paraly
sis mentioned, most frequently of the organs of vision (presby
opia, myopia, even total blindness), more rarely of the organs of 
hearing, smell, and taste. Sometimes there is impotence. After 
a continuance of the paralysis for weeks or for months, complete 
recovery usually takes place-death but seldom. The latter fol
lows much more frequently from pneumonia due to the presence 
of a foreign body, with or without consecutive gangrene-less fre
quently from larger bodies becoming detained in the glottis and 
in the bronchi, from paralysis of the nerves of respiration, etc. 

B. Scarlatinous diphtlieritis occurs but rarely in some epi
demics of scarlatina, and in others almost as frequently as the 
catarrhal angina (see p . 901). It sometimes sets in during the 
proclromal stage, sometimes during ·;he height of the exanthem, 
less frequently after its disappearance or even not till the end of 
the second week of the disease. It exhibits the same three forms 
as are observed in primary pharyngeal diphtheritis. 

1 For special information concerning diphtheritic paralysis, see the chapters on 
Diseases of the Nerves. (Vol. XI.) 
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Patlwlogico-anat01nically, or histologically, there is no recog

nizable difference betwePn primary and scarlatinous pharyng«al 
diphtheritis. I have examined the purely croupous forms by 
detaching the membrane in the living subject, and the diph
theritic and gangreno lls forms upon the corpse. 

As already related (p. 946), all the cases of gangrenous pharyn
geal diphtheritis observed by me were, with one exception, of 
scarlatinous origin. Gangrene probably begins in the tonsils, in 
most instances, especially in the depths of the lacunro, aml 
usually ex tends only over the tonsillar tissue-less frequently 
over the arches of the palate, etc. I have dissected fifteen cases 
of scarlatinous angina-three in adults, twelve in children. The 
ordinary cases of diphtheritis had died during the first week
those of gangrenous diphtheritis, between the second and fif th 
weeks. Among the latter were two in which gangrenous, par
tially cleansecl ulcers on the posterior surface of the soft palate 
were the only thing found. In one case the purulent infiltration 
extended through the entire muscular tissue, as well as through 
all the tissues surrounding the lymphatic glands; the latter them
selves were little altered. In three cases the lymphatic glands of 
the neck upon one side were gangrenous, and in one case upon 
both sides. In five cases there was laryngo-tracheal croup at the 
same time, bronchial croup being also present in three of them, 
so that tracheotomy had become necessary twice. In a sixth case 
there was such a severe non-croupous laryngo-tracheo-bronchitis, 
that tracheotomy had likewise been performed. Among the firn 
cases there was croup of the upper portion of the msophagus in 
one instance, and of the cardia in another. In most of the later 
cases of death, there were numerous lobular pneumonias, and 
also punctated or uniform fatty degeneration of the heart. In 
almost all the cases the affection of the kidneys was much more 
intense than I have ever seen it in primary pharyngeal diph
theritis. In one there were numerous abscesses of both kidneys. 
In the cases that clied during the first week , there was lymphoma 
of the liver-in one case, also in the suspensory ligament of the 
liver . In one instance there was a cheesy accumulation in the 
lower lobe of the left lung and in the bronchial glands, with 
acute miliary tubercles in lungs, liver, ancl spleen. 
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Clinically, the presence or prompt appearance of the cutane
ous eruption, the nature of the temperature, the rapidity of the 
pulse, the frequen tly peculiar condi tion of the tongue, are im
portant in reference to the diagnosis of scarlatina. The scarla
tinous eruption of the skin, and tha t occurring in many cases of 
diphtheritis, mostly a very fleeting ery thema, would not be 
often mistaken for each other. Concerning the remaining 
diagnostic indications, see under the head of Scarlatina. From 
the pharyngeal affection the differential diag nosis can only 
seldom be made between primary and scarlatinous diphtheritis. 
It can be most easily made in those instances where the soft 
palate is very markedly reddened in its entire extent, and is 
only covered in places with the croupous deposit. 

It is further worthy of remark tha t, other things being equal, 
the diphtheri tic anginas appearing in the earlier s tages of scarla 
tina are less dangerous than the primary forms ; that extension 
to the air-passages occurs less frequentl y ; that the anginas 
appearing in the later stages are more dangerous than those 
occurring in the earlier stages ; that the swelling of the lym
phatic glands furni shes here also a correct measurement of the 
severi ty of the pharyngeal affection ; tha t the affection of the 
kidneys in scarla tina almost always makes its first appearance 
in the second week ; and that paralysis and cu taneous diph
theritis are not observed in cases of scarla tinous diplttheritis. 

The p haryngeal diphtheritis of' rneasles is regarded by many 
as an affection analogous to that which accompanies scarla tina, 
while others regard it as a secondary disease (see below). It 
appears in some localities and in some epidemics. It is not seen 
a t all in Leipzig, or, at least, has 11ot been observed for some 
decades. On the other hand, secondary ordinary a nginas, 
resembling pharyngeal diph theritis, occur here in severe measles, 
as in other severe diseases, all'rnys simultaneously with intense 
bronchitis and mul tiple lobular pneumonia. 

Morbillous pharyngeal diphtheri tis is manifested ana tomi
cally as a croupous or diphtheri tic stomatitis, pharyngitis, and, 
for the most part, laryngitis also. Intense bronchi tis, wi th 
lobular pneumonia, is almost always present. The diphtheritis 
sets in either a few days after the breaking out of the cutaneous 
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eruption or in the stage of its desquamation; it is least fre
quently developed at the beginning of the disease. Its local and 
general symptoms are sometimes very definite and sometimes 
insignificant. The local disturbances are very slight in many 
cases, and present the usual degree of gravity in others. The 
course of the affection is sometimes rapid, sometimes slow. The 
prognosis is mostly that of a fatal termination. 

Consult Wcst1 1. c. 

C. Secondary dipldlteritis is characterized by its appearance 
in the course of other acute or chronic affections, those mostly 
of a severe type and presenting distinct symptoms. It generally 
manifests but slight local and general symptoms, and is almost 
always fatal. The acute diseases concerned are typhoid fe,·er, 
most frequently, pyremia, pt1erperal fever, erysipelas, whooping
cough, measles; the chronic diseases are tube1·culosis of the 
lungs particularly, extensive pleural exudations, chronic diseases 
or the kidneys (Bright's disease so called, second and third 
stages), chrnnic suppurative inflammations or the joints, chronic 
diseases of the liver, especially in topers. 

Secondary diphtheritis occurs at all ages. It is mostly of a 
cronpous nature only. The mucous membrane beneath the de
posit is hyperremic, either not infiltrated at all or slightly infil
trated with pus. The croup membrane seldom occupies the 
palate or the pharynx to any great extent, but, as a rule, only 
isolated portions, most frequently the tonsil on one or on both 
sides, with or without implication of the uvula; or the m·ul a 
alone ; seldom the pharynx also, but in the latter case usually 
the larynx likewise. The deposits are sometimes of the ordinary 
croupous character, containing usually, particularly in their 
upper portions, very copious punctiform masses of fungi ; some
times there is suppuration of the epithelium at the same time. 
(Sometimes the microscope reveals the latter condition only, 
though to the unaided eye a thin croup membrane appears 

to be present.) 
The symptoms of secondary diphtheritis vary according to 

the more or less severe general condition of the patient, and
self-evidently-according to the practicability of a minute local 
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examination. In the majorit.y of cases the local sy mptoms are 
insignificant, or fail entirely. In other cases the ordinary local 
clistnrbances of a slighter or higher grade are present. In 
others, still, the disease of the palate is first made evident by 
the signs of laryngeal croup. In most instances there is an 
aggravation of the general condition, especially increase of fever. 

The discrimination between primary and second ary pharyngeal diphtheritis is 
easy in most cases, but difficult or impossible in others, even on post-mortem inspec
tion. In the first place, it is worthy of mention that any patient with acute or 
chronic Uiseasc may become attacked with pl'imary cliphthcritis o.t any time, noel 
that then the latter affection may progress in the manner above d escribed . Oulmont 
(sec below) saw eight patients in one wrml attacked by phn.ryngcal cliphthcritis 
within a few days i six of them had typhus, and five of these died. Furthermore, 
cases not rarely appear where individuals, apparently healthy, become attacked 
with pharyngeal diphtheritis and di e, and in whom the previous disease is first 
recognized only upon post·mortem examination. Among the forty-three po:st
mortems after primary pharyngeal diphtheritis previously referred to, I saw ten 
such examples; in four instances I found tuberculosis of the lungs and bronchial 
glands, in one instance an old pulmonary abscess (apparently remaining after small
pox), in two iustanccs severe pulmonary atelectasis, in two instances extensive 
follicular ulceration of the large intestine, and in one instance a chronic catarrhal 
ulcer of the crecum, with a lardaccous spleen. The couditions were somewhat 
similar in the remaining cases, which were not thoroughly examined. 

Oulmont, Bull. de la Soc. de Med. des IlOp. Sept. 1865.-Peler, Gnz. bebd. 1866. 
Nos. 26, 27, 30.-E. Wagner, Arch. d. lleilk. 1866. VII. p. 010.-Roser, Ibid. 
1869. X. p. 374, describes a real septic or cnchcctic pharyngeal dipththcritis.
Ba/trtlt, lb. f . Kindcrh. 1870. IV. p. 96: secondary pharyngeal diphtheritis and 
laryngeal croup after diphtheria of a wound in the skin.-Billrolh, Wien. med. 
Woch. 1870. Nos. 7, 8, 20. 

D. Non-specific pharyngeal diplitlieritis (angine couenneuse 
simple, of Bretonneau; Angina with plastic exudation, of Trous
seau; Angina crouposa communis, of I sambert. ) 

The deposits are the most striking and, in many cases, the 
most important indication of pharyngeal diphtheritis, to be 
seen either in the living patient or in the dead subject. They 
are the most important feature in so-called mild diphtheritis, 
while infiltration of the tissue of the mucous membrane is the 
most important in severe and in gangrenous diphtheritis. 
Croupons deposits, however, have been observed in various 
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localities-at times also situated ou the palate-which have noth 
ing in common with true pharyngeal diphtheritis. These de
posits are exactly like those of diphtheritis, macroscopically and 
microscopically. They OCCUl" but seldom, on the whole, and are 
in the form of small patches, from the size of millet-seeds to that 
of lentils, in the catarrhal anginas, especially in lacunal 
amygdalitis, in which affec tion they form rings around the 
orifices of the lacunro. They also appear in the form of large 
patches upon abscesses in the palatine arches; they occur in 
the same manner in some cases of phlegmonous angina, ac
cording to some authors in the toxic forms particularly (a fter 
mercury- nitrate of silver (!)-ammonia(?); they are also some
times seen in syphilis, in the form of larger or smaller whiti sh 
deposits; they are rarely seen in extensive burns of the cutane
ous surface, in scurvy, hospital gangrene, etc., and after sausage
poisoning (!). 

In most of these cases the diagnosis between specific and 
non-specific diphtheritic deposits cannot be made from mere 
inspection of the palate. Iu non-specific cases the affection is 
bftener unil ateral, and the hyperromia and swelling are fre
quently slight. Sometimes specific causes (poison) or simul
aneous cutaneous affections, etc. (syphilis) are recognizable. 

The deposits sometimes disappear with remarkable rapidity ; 
sometimes they rnmain an unusually long time. They some
times recur several times in the same patient within a short 
time, other members of the family remaining free from them, etc.' 

Etiology. 

The causes of primary pharyngeal diphtheritis-those of the 
other forms we leave out of consideration-have at all times been 
the subjects of most assiduous investigation, and especially so 
during the last ten years, when it has been thought possible to 
produce the disease artificially, and its ultimate origin has been 
thought to be discovered in the presence of a low fungus. 

1 Gubler, Arch. g6n. Mai. 1857.-Bartels, 1. c. 
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For reasons already mentioned (see p. 925), the author avoids, in this p1ace also, 

a detailed reproduction of innumerable .. isolated obsen ations, but brings forward 

only what he has himself observed in Leipzic, and briefly defines his position 

w ith regard to the prevalent fung us theory. 

Primary pharyngeal diphtheritis has occurred here in pa tients 
of all ages, most frequently in those from two to six years of 
age, less frequently in those under two, very seldom in mus
lin gs, even when all their brothers and sisters were affected , 
never in the new-born . Up to the tenth year of age it is still tol
erably frequent; from this age on it is less so, up to twenty
five and thirty years. Beyond this age it occurs very seldom, or 
at least almost only in the mildest forms, and it has been observed 
but a few times in old persons. No difference with regard to sex 
was observable. On the whole, the diphtheria occurred oftener 
in strong, even fat and well-nourished children, than in debili
ta ted children. 

Marshall saw cliphthcritis in a new-born child (Schmidt's Jb. OIL. p. 324). 

So far as the season of the year is concerned, it occur! 
somewhat more frequently in the autumn, but isola ted ca 
were not wanting at any season. During the epidemic of chol 
(July to October, 1866), and still more during the epidemic t 
small-pox (February to September, 1871 ), it was less freque: 
It occurred here with about equal frequency in all parts of ti 
city. It seemed to be more frequent in narrow streets and courts 
in the vicinity of the wa ter, in subterranean dwellings, and in 
new-built ho t1ses ; but even in the best portions of the city, and 
in the finest dwellings, there was no immunity from the disease. 
·when it appeared in a large, densely populated house, it almost 
always remained confined to the house, or even to one floor, or 
one part of a floor. 

The predisposition of isolated families to attacks of the dis
ease has also been observed here. For the most part, no cause 
for this was detected , but not unfrequently the affected membPt'S 
of the families had been suffering with chronic angina or with 
hypertrophy of the tonsils. The most severe, so-called gangre
nous form of diphtheria occurred here very seldom as a general 
thing . If the patient belonged to a family who were natives of 
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this place, sometimes there would be only the one case, some
times the remaining members of the family would be affected in 
a milder manner. In a few instances only, in this city and in 
the neighborhood, from three to even as many as six children of 
the same family were attacked with the severer form, and all 
died. The parents, nurses, servants, etc., were often likewise 
attack ed in such instances, but almost always in a mild form, 
seldom fatally. 

Pharyngeal diphtheritis cannot be compared with any of the 
known contagious and miasmatic diseases. I t is without doubt, 
in a certain sense, " catching," contagious; and in other respects 
it is miasmatic. Its na ture is rendered the more undetenn inable 
in that it exhibits different characteristics, at different times, and 
in different places. Its contagiousness has been very much 
dreaded at certain times, and by some authors ; 1 and at other 
times and to other authors it has shown itself little, if at all con
agious. A great number of trustworthy observations testify to 
te great contagiousness of the disease, by its spreading from 

· \use to house, from one member of a family to another, and 
9m bed to bed in hospitals. Cases of this character have evi
ntly become much less freqtient dming the last decennlum ; in 

iipzic they have appeared with this intensity in isolated 
lstances only. The following grounds, also, are ordinarily 
eferred to in proof of its contagiousness, although they are for 

the most part otherwise explicable : namely, the epidemic and 
endemic appearance of the disease at times ; the remarkable sus
ceptibility of children ; the fact that several members of a family 
are often a ttacked; the fact that nurses and physicians in attend
ance are more often a ttacked than other people; and perhaps, 
also, the more frequent occurrence of the disease in the families 
of such professional attendants. ·with regard to the simul
taneousmiasmatic nature of diphtheritis, the principal evidence 
is its attachin" itself to certain localities, as has been observed 
fr~m the time ~f Bretonneau to the present, and by others also, 
especially Bartels. Only a few such instances have occurred 

1 Read tbe celebrated descriptions of Bretonneau , Trousseau ; nnd , further, of Boudet, 
Arch. gCn. Feb. 1842.-Becquerel, Gaz. MCd. 1843. p. 687. 
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here in Leipzic. The best evidence on this subject is an obser
Yation, substantiated from several sources, to the effect that 
when healthy children were brought back to the bed -chambers 
previously occupied by their brnthers 01· sisters when sick with 
diphtheritis, especially when the cases had been fatal, or even 
when they were only brought back into the affected house, they 
sometimes became attacked by the same disease, either at once 
during the first few days, or not until after thirty or forty days. 
There appears, therefore, to be a tenacity to the contagion similar 
to that of exanthematous typhus, etc. 

The specific poison of diphtheritis is still entirely unknown. 
It was first hoped that it would be discovered by attempts at the 
artificial production of diphtheritis. The possibility of the so
called production of diphtheritis by tincture of cantharides and 
olive-oil (Bretonneau), by acids, alcohol, nitrate of silver, am
monia, chlorine, corrosive sublimate, etc. (Albers, Duval, Valen
tin, Delafond, and others), no longer requires to be refuted. The 
impossibility of producing it by ammonia, recently again main
tained by Reitz,' and by Oertel (1. c.), has been demonstrated by 
l\Iayer.' 'Vhether the inoculation of croupous and diphtheri
tic membranes in the artificially opened trachea of rabbits, etc.,' 
11 as produced true croup or true diphtheriti s, I am unable to 
say from my own observations. It is well known that Trous
seau, as long ago as in 1828, and at a later elate P eter 4 inocu
lated themselves with diphtheritis several times on the arm, 
tonsil, and palate, by means of the lancet, but without result. 

The parasitic nature of cliphtheritis rests upon still weaker 
e,·idence. According to the varionsly conflicting experiments of 
Tommasi-Hueter (Bul1l), Oertel, Trendelenburg. Nasiloff, Klehs, 
and Eberth, and according to Letzerich and others, bacteria are 
the essential cause of diphtheria. The botanic characteristics 
of this fungus are still entirely unknown ; the fungus is fre
quently but not regularly found in cases of diphtheritis in the 
human subject, as it readily adheres to the surface of the de-

1 Sitzgs-Ber. d. Wien. Acad. 1867. LV. 2. Abth. 
2 Arch. d . Heilk. 1873. XJV. p. 512. 
3 Trendelenbw·g, Arch. f . klin. Cbir. 1869. X. p. 720.-0ertel, l. c. 
4 f:tude sur b. dipbth6rie et la croupe. 1859. 
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posit, and cannot easily be removed by movements, etc.; the 
gross anatomical and hi stological characteristics of human and 
artificially excited diphtheritis vary in manifold and in part in 
the most essential points ;-on all these data consult the author·s 
Manual o! General Pathology. 

'l'he incuba tion period of diphtheritis, according to a num
ber of tolerably well-attested observations, occupies from two to 
four days (Newman, Coulon, Bartels, Mueller, " 'ertheimer, 
Thomas, the author); ancl this is the same after inhalation of 
the infectious material as after its introduction through the 
lips, the nose, month, eyes, or skin. Cases have not been 
observed here like those repeatedly observed in France, where 
diphtheritic masses brought in contact with the surfaces of 
wounds produced diphtheritis, which either remained local, or 
excited pharyngeal cliphtheritis. On the other hand, diph· 
theritis of the skin of the external nose, of the mouth, of the 
external genital organs in both sexes, of excoriations on other 
parts of the skin (blistered surfaces, leech-bites) in diphtheritic 
pat ients, have also been repeatedly observed here. Diphtheri tis 
has been observed likewise at the corners of the mouths of 
nnrslings where mothers were affected with pharyngeal cliph
theritis. The use of the clothing and bedding of d iphthel'itic 
patients has also been observed here to produce diphtheriti s in 
the foreskin, the vnlrn, the arms, and the navel of new-born 
babes, alone, or associated with the affection in the pha1·ynx. I 
lost my own son at the age of five weeks in this way, from 
gangrene o[ the navel with diphtheritie deposit. The croup.like 
or diphtheritis-like a ffection of the wound made in the opera
tion of tracheotomy in diphtheritic patients is very seldom trne 
diphtheritis, accord ing to my observations. 

The relations of diplltlteritis to other diseases will be spoken 
o( here only in so far as it has any practical sign ification. 
" 'ith reference to the fact that croup and diphtheritis belonl!' 
together, no doubt can prevail, according to the exposition 
already g iven. The relations of pharyngpal cliphtheritis and 
sca rlatina are in many ways of great interest in practice; both 
frequently appear in juxtaposition, etc. In spite of this, no 
correla t ion between the two appears to exist; for the grounds 
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of this assertion see p. 925. That scarlatina, with ordinarily mild 
or with severe pharyngeal diphtheritis, may produce in others 
pharyngeal diphtheritis without cutaneous eruption-in the 
attendants, for example-has been repeatedly observed here 
also.' It is also of practical importance that having been 
through the one does not protect against the other.' 

Finally, cases have been observed in which patients with 
gangrenous erysipelas, with gangrenous wounds of the skin, 
with puerperal gangrene, excited diphtheritis of the pharynx, 
etc., in other patients in the same wards, or in the attendants. 
This did not occur here. 

Pharyngeal diphthcritis, and the diphtheritis of wounds in hospital gangrene, 
etc., are not identical: Roser in opposition to Robert, Virchow, and others. Las~gue 

(Traite des angincs, 1867) describes a clipbtberoid angina. 

Treatment. 

F ew acute diseases have been submitted to as numerous 
therapeutic propositions and measures as pharyngeal diphthe
ritis. There is hardly another affection concerning which the 
views of authors differ so widely. This has its cause in the 
actual or supposed accessibility of the diseased structures, and 
in the various views entertained as to the nature of the di sease 
(whether it is a local or general disease from the beginning, a 
fungus disease, etc.), and in the so-called therapeutic results. 
Almost every physician of my acquaintance has his own method, 
his favorite remedy. One method is barbarous to the patient, 
another is milder, a third is expectant. The views of most 
observers coincide in this, that the majority of so-called mild 
cases recover spontaneously; that gangrenous diphtlieritis is 
intractable to every form of treatment; that with us the chief 
danger ef severe angina is its extension into tlte larynx, and 
that this extension cannot be prevented by any remedial agency. 

·where the condition of things permits it, the patient is to be 
at once rigidly isolated, and, where possible, in such a manner 

1 See nlso J. Bl'axlon Ili.cks, Guy's Hosp. Rep. 1871. XVI. p. 165. 
'See also Jlettenlieimer, l\lernorab. 1860. XIV. No. 8. 
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that thP ]Jltysieian ancl attendants c1o not come in any contact 
with the rpmaining members of the family, the physician visit
ing ancl examining the healthy members of the family before 
entering the chamber of the sick. Although isolation, at the 
time it is usually institntecl, is frequently and perhaps con
stantly useless, it is nevertheless advisable, both out of regarcl 
to the sick ancl the well, and is in accordance with the l'U!es of 
medical policy. 'l'he temperature in the bed-chamber should 
be regulated in accordance with the degree of fever, and the 
l'OOm should at all events be well ventilated. 

Local treatment is practised in different ways by different 
1ihysicians; cauterization in every possible degree, the use of 
so-called solvent substances, the use of disinfectant remedies, 
aml simple cleansing of the palate and pharynx, being the four 
methods employed. 

Cauterization is practised with nitrate of silver in substance 
or in solutions of various strengths, with concentrated or diluted 
acids, especially with fuming muriatic acid, also with chromic 
acid, with caustic potash, pure or variously diluted with water 
or glycerine, with iodine (Lecointe), with an iron warmed in 
boiling water (Danvin). 'l'his must be done daily, at least once, 
and where possible twice a day. Cauterization, with solid or 
liquid substances, frequently acts mechanically more than chem
ically. In children, it not unfrequently results in injury to 
healthy parts, hyperromia of these parts, and also collateral 
ccclema or the contiguous parts. 'l'he caustic reaches only a 
portion of the diseased surface. Children are much excited by 
it phpically and psychically; the pains in the palate are some
times first excited by it or still more increased, and the adminis
tration of nourishment is then accompanied with more resistance. 
In spite of these drawbacks, cauterization is still much in vogue. 
Of late years, however, the physicians most experienced in the 
treatment of the diseases of children, Bartels and others, have 
expre,sed themselves in opposition to it. 

S11bstantes wltich dissolve the deposit and so remove it, 
are prescribed by many in the fo1m of gargles, and especially 
of inhalations. Gargles usnally cannot be employed on ac
count of want of skill in using them, pain, etc. Those who 

VOL. VI.-61 
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put faith in inhalations recommencl that they be usecl tolerably 
often, every hour or two, a few minutes at each time. Some 
practitioners waken patients from sleep to administer them. 
The substances employed have been chosen less from the results 
of practical observation than from experinwnt upon membranes 
remornd from the living subject or from the corpse. Lime 
water, diluted in from two to four parts of water, aud lactic acid 
in from fifteen to thirty, are especially employed. ·when these 
rPmedies are diluted and used frequently, they have at least 
the merit of cleansing the mouth, palate, and pharynx, ancl of 
provoking movements of swallowing. \Vhen their employment 
i s painful, or when the patient is very weak, they are injurious. 

KUchenmcistcr (Ocstr. Z. f. pr. Ileilk. 18G3, No. 13 u. 15, 1867. No. 38 i Berl. kl 
W schr. 186!), No. 49 u. 50) first recommended lime water, since so much employed ; 
and A. Weber (l\lcd. Ctrbl. 1869, No. 22) first recommended lactic acid. Consul!. 
also Bricheteau and Adrian (Bull. de thCr. 1868. LX..'XIV. p. 72). FQrster (Arch. d. 
l'Icilk. VI. p. 521) recommends the carbonate of lithia; Fraenkel recommends a solu

ti on of pepsin. 

Substances are in use, equally often, to which a specific 
action upon the diphtheritic mucous membrane is attributed, 
either disinfectant or parasiticidal. Neither object has ever 
been realized; the disinfectant action is, in most instances, chiefly 
a clcoclorizing one, though a cleansing one also ; the parasi
ticidal action is based upon the nndemonstratecl parasitic 
nature of the clisease. As a systematic employment of these 
remedies is impossible, we will mention those best known, in the 
order they happen to occur to us. They are employed in the 
dry or in the fluid form, by insnf!lation or by inhalation-in the 
latter instance several times a day. Those most frequently 
employed, and by some authors praisrcl as unfailing remedies, 
are alum, tannin, ancl sublimed sulphur by insuffiation, or chlo
rate of votash (rrom five to ten grains to the ounce), and 
carbolic acid (one part to three hundred) by inhalation, or they 
are painted upon the parts, or used as gargles, etc. 

Alum ns well ns tannin is nt present less employed. Sublimed sulphur, much 

recommended by Lngnuteri e, Barbosa1 Jodin, Hoger, and others, is regarded by 
certniu authors as n sure remedy. 
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Chlorate or potash, prominently introcluccd by Isambcrt cEtudc chim., phys., 
et clin. sur l'Cmploi lherap. de chlor. de potasse special. (.lans Jes nfTcct. diphthCir. 
1856), is more frequently employed than any other remedy. Of late years it has been 
somewhat superseded by carbolic acid, first recommended by Calvert (Lnncct, Sept. 
18G:t), and tbcu by Turner and many enthusiastic German physicians. Sulphurous 
acid, also, is recommended by Dewar (:Med. Times and Gaz. )fay, 1807), and various 
sulpho-carbolatcs by Sanson (:\kd.-Chir. Trans. 1869. LIL p. 139). 

In this category al~o bdoug the employment of iodine (Warring-Curran i iodine 
and iodide of potassium aa. gr. h"., alcohol f. 3 iv., water, f. ~iv .. hy inhalation); of 
bromine (Goldsmith·Fuckel ; bromine gr. vj., bromide of potn!isium, gr. xxiv. 1 water 
f. 3 j., applied by the brush); of permanganate of potns~a (Lessing and othcn;); of 
cinnubnr (Abcillc); of peroxide of hydrogen (StOhr); of ether (Black); of glycerine 
(Stehbcrger); of highly rectified spirits of wine (LUvcnson), etc., etc. Schwanda. 
recommends the galvanic current to kill the fungus! 

The so-cnllc:cl med1anical treatment of diphtheritis-that is to say, the removal of 
the clcpo~it by means of the forceps, proposed by some authors-is not practicable in 

au efficient manner. 

The general treatment is of importance in aclclition to assicln
ons cleansing of the palate, etc., by frequent chinks, rinsing of 
the mouth, ancl inhalations of water or chlorate of potassa in 
weak solution. The patient shoulcl be kept in bed, even in the 
mildest form of cliphtheritis; ancl only adults shonlcl be allo"·ed 
to sit up, still remaining confined to the room. The diet shoulcl 
not be low, even if there be high fever; ancl, as is self-evident, 
flnicl substances only should be ttllowed. Accorcling to the 
cravings of the ptttient, we girn milk, wa,rm beer, both of them 
with eggs, meat, broths, and nourishing soups from the bPgin
ning; or, if amcmitt be present, goocl beer, wine, and b1·anc1y. 
If a,n aclynttmic condition exist, the Jtttter clrinks are to 
be gil·en often, ancl in considerable strength. In adtlition to 
this we administer iron and quinine, the former most frequently 
in the form of the ethereal tincture of acetttte o( iron (from the 
to fifteen drops every three hour8), ancl in the form of the solution 
of the cbloricle of iron (from one to five clrops in sweetened water, 
every two, three, or four honrs) . 

The follo,dno- articles lmve been much recommended for 
internal aclminis~ration, with the idea of their specific action: 
chlorate of potassa and bicarbo1mte of socltt, alone or with nitrate 
of socht. Their merit is very clonbtfuL The same nmy be sttid 
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of the internal administration of balsam of copaiba with cubeb 
(Tricleau), as well as that of cubeb alone (Vaslin). 

The colcl water treatment is justifiable only in case of the con
tinuance of high fever for several clays and the maintenance of 
considerable strength. 

In severe cases of general debility the transrt1sion of blood 
may be tried (Demme). Swelling of the lymphatic ghnds is 
treated in the ordinary manner. 

The extension of the pharyngeal disease into the larynx 
cannot be surely prevented by any remedy. It is recommended 
to keep a sufficiently large ice-bag continuously upon the upper 
portion or the throat, from the commencement of pharyngeal 
cliphtheritis. It is usually well borne, ancl may perhaps prevent 
the c1e1·elopment of laryngeal croup. 

Antiphlogistics in any form, derivation by sinapisms, blis· 
ters, etc., are no longer in use-indeed, they are deemed 
injurious by almost all practitioners. 

III. Gangrene of the Soft Palate. Gangrenous Angina, Angina Gangrrenosa. 

Gangrenous angina is either primary or secondary. 
Secondary gangrenous angina occurs very seldom in ordinary 

anginas; somewhat more,frequentlyin many forms or phlegmon
ous, scarlatinous, ancl diphtheritic anginas; unfrequently in the 
inflammations of the palate, complicating measles and typhus. 
Primary gangrenous angina is still more rare. It corresponds 
probably to noma of the extemal skin, of the mucous membrane 
of the mouth, etc. It can usually be diagnosed with certainty 
only when the patient has been closely observecl from the begin
ning, and when the secondary gangrenous anginas above
mentioned are thrown out of the question, on etiological and 
clinical grounds. The causes of gangrenous angina are entirely 
unknown. It occurs more frequently in young persons, poor 
children especially, than in adults; weak and cacl1ectic subjects, 
especially those who have recently recovered from severe diseases 
(typhus, dysentery, etc.), are those most commonly attacked. 

The local manifestations are alike in both forms of the dis-
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ease at th~ir height. In secondary gangrenous angina there is 
usually at first an intense phlegmonous inflammation of the 
entire soft palate, upon both sides alike, or upon one half espe
cially. Usually as early as the second or third clay there are 
grayish or black circumscribed patches, which become trans
formed, after a few days, into sharp-borclereil, similarly-colored 
ulcers. The remaining portion of the palate still remains dark
red and swollen. The ulcers maintain their circumscribed con
tour, or in a few days involve the entire soft palate, not unfre
q ttently the mucous membrane of the cheeks also, as far as the 
lips, or the pharynx and upper portion of the larynx. They 
then dilluse a cadaverous or fmcal odor, if they are not too small 
in extent. The disease is very painful. Swallowing and articu
lation are very much impeded, and may even be prevented. The 
submaxillary glands are usually considerably infiltrated, and 
frequently also the tissues adjoining them. 

The general symptoms are severe in both fonns of gangrenous 
angina. The fever varies; the temperature may be normal, or 
slightly, or considerably, elevated; the pulse is sometimes much 
retarded, at other times much accelerated. There is complete 
loss of appetite, frequently vomiting, etc. Consciousness may 
be maintained, or there may be a comatose conclition. 

The course of the disease is acute. Limitation of the gan
grene, etc., occurs occasionally, and only in inflammatory gan
grene. In all other cases death takes place, usually in from fonr 
to ten clays, in consequence of septicromia, or hemorrhage from 
the cli eased or other portions, or ccdema of the glottis, or infiam
rnation of the lungs, or, finally, from diseases which are con
nected with the primary disease, and not with the gaugrene of 
the palate (inflammation of the kidneys in scarlatina, etc.). 

Gangrenous angina ocrurs most frequently in scarlatina. 
Its commencement prespnts nothing characteristic. There is 
usnally, at first, an intense dark, somewhat lidcl reddening, fre
quently accompanied by hemorrhages and marked swelling of 
the soft palate and contiguous parts, as well as of the lymphatic 
glands of the jaw. The local manifestations are ''ery prominent 
"·hen they are not con cf al eel by the sernre general affection. To
wards the rniclllle or encl of the fast week, less frequently during 
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the seconc1 week of the disease, a c1irty gray spot appears upon 
one tonsil or upon both. This usually extends rapidly, so that 
the entire soft palate becomes gangrenous in a few days. The 
termination is almost always fatal, usually under septic mani
festations. 

I have carefully examined two cases of this gangrenous nngina. pnthologico
anatomically. One was fatal :from the gangrene, th~ other from nephritis. On 
portions of the tonsi1s, which were intensely diphthcritic at the commencement of the 
clisensc, there lay deep, gaping furrows, the immediate surroundings of which were 
still gangrenous, while further outwards a dense, purulent infiltration existed in 
many places, a line or so in width, and reaching as far l\S into the muscular struc
ture. The contiguouiil portions of the palatine arches exhibited n slighter purulent 
infiltration. 

Pitha (Prag. Vtljschr. 1851. II. p. 27) and others describe an angina11osocomialis 
:phagedomica. It occurred during an epidemic of hospital gangrene, and affected 
patients with phngedenic ulceration, as well as individuals entirely healthy or in 
complete convalescence. It occurred suddenly, without ~iguablc cause, for the 
most part over night. It im·olvecl the mucous membrane of the mouth, soft 
palate, aud posterior walls of the nose. Grnyish-wl1itc thick deposits occurred, 
unclernenth which the dark-red and acutely swollen mucous membrane undenvcnt 
rapid destruction in from twelve to twenty-four hours, so that large larclaceous 
ulcers were formed with 11ighly-reddencd1 jagged, and undermined edges. 

Consult nlso R. K. Browne (American Medical Times, Nov. 1862), concerning a 
characteristic gangramafaucium, a new form of hospital gangrene. 

It is probahlo that certain unclassified cases belong in this category, for example, 
Gi.\nsburg (J1is own Zeitschrift. 1850. I. 2. 11. ): so-called pharyngo-typhus in a. girl 
sixteen years of age; further, Guthrie (Edinb. J\lecl. Jour. 1862. VIII. p. 297). 
Jobert (Ann. de t11Cr. Mai, 1846) saw a case of perforation of the soft palate fol
lowing a wound from a crust of bread. Williams (Brit. Med. Jour. July, 1862) 
describes peculiar, perforating, non-syphilitic ulcers of the palate. 

Gangrenous angina has long been known. Its independent existence was 
denied in France by Brctonueau, who recognized it as a regular sequel of 
diphtheritic and scnrlatinous angina; on the other hand, its independence wo.s 
demonstrated later by Dclabcrge and Monnerct (Compencl. I. p. 134. 1836); Rilliet 
and Barthez (Arch. g6n. 1841. XII. p. 446)i Gnerscnt (Diet. en ~"X....~. 1833. IIL p. 
134); Trousseau (!. c.); and especially by Gubler (Arch. gen. Mai, 1857.) 

IV. Atrophy of the Palate, and especially of the Tonsils. 

Atrophy of the soft palate and atrophy of the tonsils some
times occur together, and sometimes the latter occurs alone. 
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Both aJiections liave been pmctically but little investigated. 
The latter will almost exclusirnly occupy our consideration here. 

The causes of these atrophies are various. 
Congenital atrophy, deficient development of the tonsils, 

occurs not unirequently. It consists in the tonsils and some
times the arches of the palate also remaining at a standstill, in 
the condition of early age. The tonsils are remarkably small, 
the number of the lacume is usually small; they are shorter, 
and their surroundings exhibit smaller follicles, or the follicular 
anangement of the cytogenetic tissue is wanting altogether. 

Atropltyfrom disease anclfrom senile marasmus simultane
ously affects the tonsils and the soft palate, including the uvula. 
This atrophy occurs regularly in old age from well-known causes. 
The diseases in which it occurs are convalescence from severe 
acute cliseases (typhus, etc.)-fmthermore, chlorosis, tubercu
losis, diabetes mellitus, etc. In the diseases last mentioned the 
atrophy of the parts named is as regularly present as tbat o( the 
entire body, and thus the soft palate becomes a true mirror of 
the general nutrition. The palate and the uvula are thinner, 
slender, and mostly very pale. The thinning a[ects the mucous 
membrane and the muscular layer; the mucous glands are 
sometimes diminished in size at the same time, and sometimes 
they project to a remarkable degree. The tonsils are small, the 
outlets of their lacunro are indistinct, their smface is level or 
slightly arched. Upon section they show especia,Jly a thinner, 
whiter, and finner perilacunar tissue than natural, and poorer in 
cellular elements. 

Atroplly in consequence of operation, especially that of 
incomplete extirpation of the tonsils, is not always distinguish
able from the foregoing forms. 

Injlamrnatory atroplly qf tlte tonsils occurs in a great 
number of persons. It occurs most frequently in both tonsils, 
in equal or unequal degree, less frequently in one tonsil only. 
It aJiects the tonsil either in its entire mass, or only in the upper 
or lower half, or only in its midclle portion, or only in its length, 
breadth or thickness, or only the anterior or posterior half in its 
entire length, or only partially, or in still more limitecl extent. 
In this manner there occur a multitude of variations, most of 
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which are not fully rncoguizable during liie. A special descrip
tion of these variations is unnecessary. 

At the point of atrophy the tonsil is diminished to almost 
complete disappearance, in all its diameters, but especially in 
thickness. The cytogenetic tissue still remaining shows isolated 
follicles sometimes, but in most instances there is no longer any 
distinct follicular arrangement. Sometimes the reticular tissue 
is remarkably broad in its fibres, the interspaces being corre
spondingly small. (In individual cases large giant-cells with 
many nuclei wern found in the atrnphic cytogenetic tissue.) 
Sometimes the lymphatic vessels are remarkably di tinct. The 
lacunre are mostly nanower, or tlwy are obliterated in various 
places, and to a varying extent, most frequently on the free 
surface. Sometimes they are dilated in places, and filled with 
concentric layers of epithelium. The intermediate connectirn 
tissue is usually hypertrophied. Tlie capsule of the tonsil 
is normal, or thickenecl in places or in its entire extent, most 
frequently on the surface. In the latter case fibrous processes 
usually pass from it into the interior of the tonsil. Sometimes 
the tonsil is cornposecl in greatest part of connective tissue, 
which may be poor or rich in vessels, and is not unfrequently 
bestudded with minute masses of hromatoidine. (In one case I 
found all the smallest arterial and venous vessels, as well as the 
capillaries, narrowed in calibre, their walls being ten times their 
normal thickness, and composed of a homogeneous, non-nucle
ated, amyloid-like substance.) Or it contains nuclei here and 
there, equally distributecl between the fibres, or in process of 
gm.chm! transformation into non-follicularly arranged cytogenetic 
tissue. This connective tissue, in many cases, contains fat cells 
in varying proportion, mostly irregularly distributed, seldom iu 
lobular form. Near the base of the tonsil, more rarely at a dis
tance of from a half to two millimetres (rh- to r~" of an inch) 
from the capsule, several elongated dense masses, either yery 
small or barely visible, and composecl of hyaline cartilage or of 
true bone tissue, are not unfrequently found lying in the connec
tive tissue. The muscular fibres on its external surface are some-

' times to a great extent firmly adherent to the connective tissue. t 

1 Concerning syphilitic ntropby1 sec further on. 
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Atrophy is frequently associated with dilatation of lite 
lacunc:e, and they are filled with desquamated pavement 
epithelium, or at the same time with pus, or with the products 
of destruction of both, so that atheromatous, cholesteatomatous 
or abscess-like cavities are produced. The lacunre open either 
on the surface in the ordinary manner, or they are contract· 
ed in places-mostly near the surface-or they are entirely 
closed. 

TV?ten tlte dilated lacunc:e open freely on the surface, they 
often reveal within them, and projecting beyond them to the size 
of a millet-seed and larger, grayish-yellow, dry masses which, 
after being removed spontaneously (by coughing, hawking, etc.), 
or artificially, are not unfrequently reproclucecl many times. This 
a[ection simulates most nearly the comeclones of the external 
skin. This condition occurs sometimes in one only, sometimPs 
in several, or nearly all the lacunre of one or both atrophied 
tonsils, and then excites one form of chronic angina. 

Wlten tlte lacunce are closed at tlieir onjlces the condition of 
things is cliJl'erent. The number and size of the affected lacunrc 
nu'Y ,-ery much; sometimes they are affected singly, sometimes 
in groups of from two to four, or even as many as ten. Their size 
varies from that of half a pea to that of two peas, and occasionally 
they may reach even that of a cheny. Their form is regularly 
round or elongated; less frequently irl'egularly jagged; in the 
latt~r instance the irregular shape is clue either to the fact that 
lacunro of normal or slightly dilated calibre open into them, 
or to the fact that two or more neighboring lacnnm have rnn 
together. If these are few and small, the size of the tonsil is 
not materially alterecl; in other cases, in spite of the atrophy, 
it may be of normal size or even larger. Some tonsils are 
almost entirely composed of such lacnnre, and of the interme
diate atrophiecl cytogenetic, or almost pnre fibrous tissue. The 
dilated lacunre sometimes lie near the surface of the tonsil, and 
sometimes deeper in its interior. In the former case, gray or 
yellowish, soft or tense, prominences form, covered with thin 
mucous membrane; these prominences are distinguished from 
abscesses chiefly by their long duration (they sometimes con
tinue for months), ancl the absence of any inflammation in the 
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vicinity. In the latter case they are cliscO\·ered only in the 
dead subject upon section. 

The contents of the lacunre are gray or grayish-yellow, or pure 
yellow. The consistence varies from that of thick grnel to that 
of milk ; it is uniform, or contains a variable number of round
ish lumps. 

The gray semi-fluid contents arc composed principally or entirely of epithelium. 
This is arranged in layers, usually fl.at, less frequently in more globular form. The 
epithelium is often simply degenerated, less frequently in a state of fatty degenera
tion, sometimes with isolated larger, or numcrnus small vacuoles. The nuclei arc 
single, sometimes multiple, normal or distended. Sometimes epithelial cells arc 
found completely filled with pus corpuscles. The white, semi-fluid contents consist 
of pavement epithelium and crystals of cholestcrine. The yellowish contents consist 
principally of pus corpuscles, which frequently exhibit different stages of fatty 
metamorphosis. The grayish-yellow, mortar-like contents likewise reveal epithelium 
filled with fine molecular masses of chalk, as well as larger but still microscopic 
globules of chalk, which sometimes adhere tightly to the inner surface of the lacuu::e. 
In 1111 cases, bncterin. appear in these contents, either mobile or immobile, punctiform, 
red-shaped, or thread-like in form, or we find shreds of shagreeu-like masses of 
zoogH.ia. Many exceedingly small, brownish-yellow, curdy lumps, or even those as 
large as a millet-seed, consist almost entirely of these bollies. They lie free, or in 
the interior of. the pavement epithelium. In two cases I saw mould-fungus in the 
lacun::c, and several times fragments of food (vegctaLlc-cell tissue, and striped 
muscular fibre). 

The lining of the lacunre is composed sometimes of only a 
few layers of pavement epithelium, sometimes of many (from 
ten to twenty) and is generally seatecl upon small, selclom upon 
hypertrophied papillre. The parts surrounding such lacunre are 
sometimes normal, sometimes compressed in various degrees, 
and atrophied; in the latter instance, there is frequently no 
follicular arrangement. The i·eticulated tissue sometimes con
tains red or black pigment granules. 

Some lacunre, contracted or entirely closed superiorly, contain, 
alone or in connection with the contents clescribed, one, and less 
frequently several concretions. These vary generally in size from 
that o( a millet-seed to that of a pea; occasionally they are as 
large as cherries or even larger, of a brownish-gray color, l"Ound 
ancl smooth, or often irregularly indented (so-called mulberry 
calculi). 'l'hey are principally composed of phosphate and car-
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bonate of lime, and of a variable amount of organic material. The 
stones are either borne without further local disturbance, or they 
finally make their way to the surface, and are then usually 
coughed out. This takes place sometimes without severe inflam
matory and other symptoms, sometimes through the medium of 
a tonsillar or peritonsillar suppuration. 

Wurzer (Iluchncr1s Rep. f. d. Phann. XXIII. 2. II.) found in a tonsillar calculus 
removed during life 63.8 parts of phosphorus, 15.7 of carbonate of limc, 1 per cent. 
of iron, 7.1 o( hydrochloric acid, soda, some potnssa, and 13.3 of nu auiurnl matter. 
Robin found 50.0 of phosphorus, 12.5 of carbonate of lime, 25.0 of water, and 12.5 
of mucus. 

Clinically, atrophy of the tonsils has receivecl but little 
attention. It does no special damage in itself. In fact, many 
observations go to prove that persons with congenital or acquired 
atrophy of the tonsils are less subject to almost all the diseases 
of the tonsils, especially the ordinary inflammations, diphtheri
tis in its various forms, and syphilis. The dilatations of the 
lacunm (like comedones) have already been mentioned as a cause 
or chronic tonsillar angina. The cyst-like dilatations of the 
Jacunre have a clinical importance in the fact that their con
tents act irritatingly on the contiguous parts, either mechani
cally or chemically. In this way are produced-and usually 
repeated ly-the various kinds of tonsillitis, and especially intra
tonsillar and peri-tonsillar abscesses. 

The latter condition is seldom demonstrable in the living 
subject. \Vhen, on the contrary, many tonsils are examined 
from the clead subject, and especially when, after previous hard
ening, several parallel sections are made through them, yarious 
far-reaching cicatrices, etc., are frequently found in the neigh
borhoocl of such cysts. 

Simnltaneous atrnphy of the soft palate and of the tonsils 
occurs not unCrequently in connection with chronic pharyngitis, 
especially with pharyngitis sicca. In what relation they stand 
to each other is for the most part unknown. Probably, however, 
the former in some cases is the predisposing cause of the latter. 
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V. Hypertrophy of the Tonsils. 

Concerning the anatomical nncl histological relations, sec Billroth, I. c.- Tlrch0t01 

Gcschwfilstc. IL p. 609.-0. Weber, in Pitha-Bi llroth, Jldb. d. Chir. l. c. p. 
360.-Conccrning the clinical relations, sec Dupuytren, Hcpcrt. d'unat. ct de 
phys. 1828. V.-Grnves, Dubl. Journ. Jan. 1S39.-Slut10, Med. Gaz. Oct. 1841. 
Bull de thCr. :May and July, 1843.-Roberl, ibicl.-Pitlta, Prag. Vjschr. 1845. 
JI.-J'ettrsley, On the enlarged tonsil, etc. 184S.-Ro9er, SCmCiot. des mal. de 
l' cnfancc. 1864 .-Desnos, in Nouv. diet. de mCd. ct de chir. prat. J 86.3. JJ. p. 
138.-Thc copious literature upon extirpatiou of tl.tc tonsils belongs to the 
domain o f sUl'gery. 

Hypertrophy of the tonsils is a true hypertrophy. All the 
constituents of the tonsil increase prnportionately, the follicles 
especially becoming not only large, but also morn numerous. It 
occurs in very different grades, less frequently in one tonsil 
only, oftener in both, and in tho latter case to an equal or 
unequal degree. The size of the hypertrophiecl tonsil varies 
from a slight increase of Yoh1me to one the size or a walnut, and 
occasionally it reaches that of a small hen-egg. The tonsil 
retains its original form-only the prominences and depressions 
on its surface are more distinctly pronounced, occasionally to 
such a degree that the superficial SLtl'face becomes lobulated. 
Generally the entrances of the lacunro are larger and wider, cor· 
rnsponding to the increase in size of the tonsil, and their already 
normally-arched contour is rendered still more di stinct. The 
orifices may be empty, or filled with various substances. In 
most instances the position of the tonsil also becomes altered, 
as it becomes enlarged. Only occasionally does it remain lying 
chiefly between the palatine arches, so as to make them bulge 
forward at the corresponding point. In most instances it pro
trndes beyond its niche between the palatine folds towards 
the median line. .At the same time it is usually somewhat 
lowered, rarely so much so as to appear pedunculated. In 
bilateral hypert.rophy the pharyngeal ,-estibule is remarkably 
encroached upon, even so much so that only a small horizontal 
space remains between the root of the tongue and the soft 
palate. The uvula is pressed together from both sides, or it 
is often pushed backwards, or, less frequently, forwa1·ds. In 
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extensive unilateral hypertrophy the uvula is pushed oYer 
to the opposite side; it thus remains crooked, or is irregularly 
bent in various ways. Finally the middle pharyngeal space 
itself is narrowed by the corresponding projection of the hyper
trophied tonsils into this space. 

On section the hypertrophied tonsils are grayish-red, poor in 
blood, soft, but brittle, and homogeneous, with the exception of 
the fissures ancl their contents. The follicular arrangement on 
sectio11 of fresh tonsils is sometimes distinct and sometimes 
wanting. In the latter case it may be brought to view in the 
hardened tonsil, in thin sections, especially under a magnifying 
lens. The mouths of the lacunre will be found in a more or less 
gaping condition; they are also wider and elongated in propor
tion to the increased thickness of the tonsil. They run vertically 
or obliquely into the tissue of the tonsil, and usually exhibit 
numerous })l'Olongations. Around the lacunre are the follicles, 
increased in number even to the number of twelve on each side 
or the lacuna. They vary in size from 7 to 2 mm. (-t~ to f,- of an 
inch), and are mostly round; but many of them are oval. They 
are usually distinctly separated from each other by interfol
licular tissue; but not unfrequently two and even three of them 
lie so closely together that they appear as if formed by diYision, 
or some of them may be actually biscuit-shaped. Two follicles 
rarely lie the one upon the other. The larger follicles usually 
project somewhat into the interior of the lacuna. Microscopi
cally, the follicles and the rnticulatecl tissue between them are 
essentially arranged as in the normal tonsil. The septa of con
nective tissue and the capsule are usually somewhat thickened. 
The superficial epithelium is of normal thickness or thicker, and 
the papillre beneath are usually increased in number, and some
times somewhat shorter. The epithelium, etc., of the lacunre 
present nothing characteristic. 

Ilypertrophiecl tonsils so frequently exhibit all of the affec
tions already described, especially hyperremia anc1 the various 
inflammations, as well as partial atrophy, that these conditions, 
especially the inflammations, must be reckoned in the symptom
atology of tonsillar hypertrophy. The lymphatic glands of the 
jaw are often moclerately enlarged, probably less as a result of 
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the hypertrophy than of the subacute and chronic inflammation 

of the lacume, etc. Sometimes most of the glands of the throat 

are larger and harder.' 
In hypertrophy of the tonsils the soft palate is either normal, 

or it exhibits chronic catarrh, and, with especial frequency, 

mdema of the uvula ; or there is, at the same time, a slight 

hypertrophy of the mucous membrane, sometimes of the follicles 

also, and especially of the so-called auxiliary tonsils in the ante

rior palatine arches. 
Hypertrophy of the tonsils occurs frequently. It is encoun

tered mostly in the earlier years of life, and is then frequently 

iuheritecl. In some families one of the parents and most of the 

chilclren are thus affected. J\Iore rarely it occurs, for the first 

time, in the later years of childhood, and still more rarely after 

this period. It attacks both sexes with equal frequency. 
The special causes of hypertrophy of the tonsils are m1-

known. In one series of cases it is de,•eloped without attract

ing any notice and "~thout any previous angina, and in these 

cases comes to the knowledge of the physician accidentally. 

According to some observers the influence of the first den

tition (from the sixth to the twenty-fourth month of life) 

is important. In a more frequent series of cases, the affected 

indi,-idual suffers repeatedly from catarrhal or parenchy

matous tonsillar angina; the swelling of the tonsil connected 

therewith subsides only incompletely, and after each attack the 

tonsils remain somewhat larger than before. The croupous, 

diphtheritic, and scarlatinous forms of angina, also, sometimes 

leave an enlargement of the tonsil after them. 
The symptoms of hypertrophy qf tlie tonsils are local and 

general. They of course differ according to the grade of hyper

trophy, according to whether one or both tonsils are involved, 

etc. 
The local symptoms are in greater part readily explained on 

inspection of the entrance to the pharynx. Most of the 1ia

thologico-anatomical characters already described are easily 

recognizable. Sometimes the palatine arches are pushed for-

1 Consult G1·iw'nger1 Arch. f. phys. Heilk. IV. p. 515. 
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warcl to an abnormal clegree. Only occasionally are they so 
broacl that the hypertrophied tonsil cannot be seen by clirect 
vision ; in most instances the tonsils project far beyoncl them. 
The most striking appearance is the narrowing of the passage 
into the pharynx. The difficulty of swallowing thus proclucecl 
is sometimes slight ancl sometimes severe, ancl in either case is 
not always proportional to the clegree of enlargement of the 
tonsil. It is never wanting in a high grade of the affection, but 
it is sometimes not perceptible to the patient, though distinct 
enough, usually, to objective observation. Breathing is much 
more aITectecl; when very large tonsils perceptibly narrow the 
upper pharyngeal space, breathing is principally, or only, pos
sible through the mouth. The mouth is therefore alway main
tained haH-open, gidng the patient a somewhat stupjcl look. 
The difficulty of breathing is slight iu the erect posture, bnt on 
lying clown, especially at night, it causes unquiet Rleep, frequent 
outcries, sometimes symptoms similar to those of night-mare, or 
actual paroxysms of snJiocation. Frequently there is loucl 
snoring. Not infrequently the patient is often awakened at 
night by thirst, which is a result of keeping the month open. 
The speech, in high gracles of hypertrophy, is less distinct, even 
nasal. The enunciation of l ancl r is es1 ecially indistinct (so
callecl paralalia literalis). Little children acquire speech with 
more difficulty. The range of the voice is usually circumscribed. 
The pitch of tone is, as a whole, elevated. Hearing is frequently 
aJiectecl, in consequence of pressure of the tonsil upon the 
pharyngeal extremity of the Eustachian tube, etc., but more so 
probably from extension of the catarrh of the mucous membrane 
(Ilarvey). 

The afl'ertion itself is altogether painless.' 
A further series of local symptoms is only present at times. 

They are not consequent on the enlargement of the tonsil in 
itself, but upon the frequently coexisting catarrh, etc. Slight 
hPmorrhages from the surface occur not unfrequently, especially 
at night; the patients expectorate buccal mucus mixed with blood. 

1 Consult Bennnti. Die physiol. u. path. Verb. d. mem1chl. Stimme. Uebers. 1833. 
[Recherches sur le m6chn.niBme de lo. vob:: humaine; nud Recherches sur lee mal:Ldies 
qui nffectent les orgnncs de la voix humnine. Paris1 1832. ?-Tr.] 
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The contents accumulating in the dilated lacunro, ancl decompos
ing there, sometimes produce a foul odor of the breath. This also 
often provokes the frequently recurring suparficial or lacuna! 
catarrh-the former sometimes resulting in an actual hypertrophy 
of the mucous membrane, the latter in purnlent accumulations, 
etc. Extension of the hyperremia into the nasal mucous mem
brane produces chronic coryza and frequent epistaxis in some 
intlividuals. Sometimes the catarrh extends regularly to the 
larynx, and there is hoarseness or obstinate cough. 

The dispos!tion to croupons or diphtheritic angina is probably 
increased. In all diseases which are associatecl with enlargement 
of the tonsils, the local disturbances become greater. 

Severe grades of hypertrophy of the tonsils, when they occur 
in childhood, and when they are of long duration, sometimes 
exert an influence on the conforrnation of the countenance 
and the thorax. The face does not grow in proportion to 
the remainder of the body, nor does the extemal nose; the 
nostrils ai·e frequently sunken in. The roof of the mouth also 
remains small, and is morn strongly arched ; the upper alve
olar process of the upper jaw especially is very small, and in 
this way the space for the teeth in the upper :jaw becomes nar
rowed, so that the anterior teeth especially assume an irregnlar 
position, and encroach in part upon one another. According 
to some, this deformity depends upon the diminished patulous
ness of the posterior nasal openings; these ancl the contiguous 
structures remaining backward in development in consequence 
of lessened function (Robert). The deformity of the thorax 
varies. J\Iost frequently it i8 compressed laterally in its infe1for 
portion, the sternum is somewhat bulged forwards, and the verte
bral column is bent-similar to the pectus carinatwrn (Dupuy
tren). Less frequently the lateral walls of the thorax are more 
prominent, the breast-bone is depressed, and the vertebrre are 
little or not at all bent (Coulson, "r arren). In both classes of 
cases the muscles of the chest are sometimes i·emarkably weak. 

Deformity of the thorax takes place after several years' continuance of the 
hypertrophy of the tonsils. It may disappear with the reduction in size or the 
extirpntion of the tonsils, even when it has existed to n great degree (Shaw, Pithn, 
and others). Its cause is supposed to be the diminished entrance of air into the 
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lunge:, so that the external pressure o[ the atmcsphcrc produc('s a compression of the 

thorax (Dupuytrcu, Shaw, and others). Robert compares the condition of the parts 

to a syringe whose walls offer but little re::;istancc, and therefore, when the opening 
ii:. small, sink in if the piston is suddenly withdrawn. 

In occasional cases there is almost continuous headache, 
in the forehead. 

The general system is almost always impaired in severe forms, 
ancl after the continuance for years of hypertrophy of the tonsils. 
The patients are usual ly pale and thin; less frequently the face 
b somewhat puffy ancl slightly bluish. These manifestations, 
also, clisa ppear quickly after the cure of the enlargement of the 
tonsils. 

Smith (Mrd. Times and Gn. 1865. No. 78G) refers to the danger of administer

ing chloroform in cases of hypertrophied tonsils. 

~'he course of tonsillar hypertrophy is always ury clironic. 
The increasing hypertrophy may be arrestecl at any stage. This 
is the most frequent cotuse. Or hypertrophied tonsils may 
gradually c1Pcrcase in size, usually without special treatment
sometimes by the actual influence of gradual atrophy, as fre
q1wntly occurs clnring puberty, or before it. or at a later age, 
sometimes under the influence of inflammatory atrophy. Finally, 
thl' tonsils may becon1e so large, and the local and concomitant 
<1istnrbances may become so important, that extirpation then 
l>ecomes necessary. 

Treatment. 

No prophylactic measures are known which will prevent 
h~·pertrophy of the tonsils. Cold al>lutions to the throat or the 
entir<' ho<ly, the former several times a clay, ancl assiduous gar
p:l i np; with cold watt>r, at least lessens the freq nent rncurrence of 
tonsillar catarrh, and thereby perhaps the increase in the 
hnwrtrophy also. For the latter condition itRelf all the rnrious 
month.washes :rnll gargles, the local applications oI the various 
astringents by pencillings, etc., are probably without effect. 
'l'he value of stronp; astrinp;ents and of superficial caustic reme
dies is also very <JlWRtionable (nitrate of si lrer in solutions from 

VOL. \"l.-G2 
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fif ty grains to two c11~chms to the ounce, concentrated arids, 
enustic lime, tincture of iodine, etc.). I have seen at most super
ficial ulceration, but ne1·er an actual diminution of the tonsil, 
in cases of great hypertrophy, even after applications continued 
with regularity for months. The vahie of mud ancl sulphur 
baths, the latter much recommendecl by the French, is equally 
doubtful. 

Extirpation of the tonsil s is to be undertaken in all ra"es 
where swallowing, breathing, or speaking js seriously jrnpcclPd, 
where the heai-ing is affected, where deformity or the thorax is 
prcs<'nt, where the general condition is di sturbed without any 
further apparent cause, and, finally, where frequent angina 
occurs, especiall y with a tendency to extension into the larynx. 
In many cases the extirpation of the inner half or a large por
tion of the tonsil suffi ces; the remainder then performs its func
tions like a normal tonsil. Extirpation is also recommended 
hy $Ome observers during the existence of an acute tonsillar 
angina. 

l ~ultolini pierces the bypertrophic tonsil with the gal vano-cautcry. 

VI. Syphilis of the Soft Palate. 1 

The soft palate is, next to the skin, the most frequent seat of 
Fypl1ilitic disease. This is very seldom primal'y, usually second
ary, less frequently tertiary. In reference to its methocl of 
appearance, etc., everything is true which is true of syphilitic 
affections in general. The following forms of syphili s of the 
palate are in many cases easy to recogn ize, and to differentiate 
from each other; more rarely they merge into each other. Not 
unfrequently the physician is brought into contact only with 
the severer forms (and with these not until they have existed for 
a long time), especially among the poor, the })rev ious conclitions 
not hav ing been attended to on account of the slight amount or 
total want of pain, difficnlty of swallowing, etc. 

Syphili s of the palate usually affects both halves of the palate 

·For history aud literature of syphilis of the palate, sec Vol. III of this cycloimxli.a. 
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in eqnal or nearly equal degree, more rarely one side alone or 
to a g1·pater degree. :Most frequently it affects the smface of the 
ton,ib, either alone or with the contiguous arches of the palate; 
next in frequency comes the uvula, then the remainder of the 
soft palate with the palatine arches. 

1. Syphilitic Erytlwma. Angina Syphilitica Erytltematosa 
seu Gatarrhalis. 

Catarrh frequently constitutes the first manifestation of 
secondary syphilitic disease of the mucous membrane, and 
also of the hereditary affection, but it usually produces such 
slight symptoms that it is not noticed by the patient. The 
catarrh usually involves the entire soft palate. It sometimes 
presents itsel{ as an ordinary catarrh, sometimes with slight 
<rdPma, sometimes with the character of slight phlegmonous 
inllammation. It 11as no special characteristics from which the 
syphilitic natme of the affection can be recognized. Only its 
gradual commencement, its slight snbjective distmbances, an(l 
its long duration, may excite suspicion. Sometimes fever exists 
at the same time. Frequently syphilis of the skin is present at 
the same time, in the form of roscola or papules. Syphilitic 
catarrh ceases of itself or after special medication, or it passes 
in lo the form next to be considered. 

Chronic syphilitic angina seldom results from tlie previous 
form, bnt oftener remains after the following form, especially in 
those who have been subject to anginas before contracting syph
ilis. It likewise presents nothing characteristic. 

2. Sypldlitic Alteration ef llle Epithelium. 

The un<l<'r portion of the mucous membmne is generally 
c1iITu~<'ly, less frequently highly reddened, and probably always 
slightly infiltrated with cells; the surface is colored whitish, 
O\'Pr a varying extent and contour; it is slightly elevated, 
smooth, or sl ightly rough. This condition is found most fre
qn,•ntly on th t> smface of the tonsils, and in their entire extent. 
The whitish coloration, according to preparations which I made 
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in specimens taken from the lil'ing subject, is mostly due to a 
suppuration of the epithelium, less fr~quently tu ::i true croup
ous metamorphosis of the epithelium. In the latter case lite 
deposit is usually thicker, similar to that of non-spPcific plmryn
geal diphtheritis (seep. 954). In all otlier respects this forn1 is 
similar to that previously described. 

3. Syphilitic Papules and Patches. Angina S!Jphilitica 
Papulosa. 

Upon the mucous membrane. which is as a rnle diftusely 
and modemtely reddened, though sometimes entirely pale, are 
various prominences, frequently of tlie size of lentils, round or 
roundish, isolated or more frequently conflul'nt, which depend 
upon a uniform small cellular infiltration of the mucous mem
brane, not unfrequently of the submucos::i also, an mdc•matous 
condition of the latter being often also present at the same time. 
These elevations are always pale, mostly milk-white in color, and 
first catch the eye in consequence of this color. This appearance 
is produced by the cellular infiltration and anrcmiaof the mncons 
membrane. The smface of the elevations b sometimes smooth, 
sometimes rough, in the manner mentionecl in section 2 (p. 979), 
and from the same causes them spccifie<l Th is form of syphilitic 
angi m1 comes most freq nently under medical treatment, and may 
also be hereditary. The subjective disturbances are mostly 
moderate ancl similar to those of ordinary catanhal angina. 
Th,•y vary aceonling to the number aml location of the diseased 
spots, and still more according to the sewrity of the catanh or 
the non-papnlous portions of the palate. Syphilitic patches dis
appmr by absorption, after a variable IPnp;th of time, either 
spontaneously or under the use of medicine; or they ulcerate, 
snpedicially or to ::i variable deµth. At the same time the same 
affection is freqnently found at various portions of the mncons 
membrane of the month, on the inner snrface of the lips, and 
at the corner of the mouth; and papulro, psoriasis, etc., may 
coexist upon the skin. 
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4. S!Jpltilitic Nod rs; Sypltililic Infiltration. Angina Syphili-
. tica Gunwwsa seu Parenchyniatosa. 

Syphilitic patches pass in manifold ways into syphilitic nodes, 
or the latter exiot as snch from the beginning. 'l'here is then 
fo1·1m•d a roundioh inliltrn tion, mostly single, which nmy be as 
large a::; a c:heny, and wltich undergoes destruction ancl ulcera
tion with tolerable mpidity. The contiguous parts are only 
moderately catanhal. The di sturbances are usually propo1tion
ately slight. These nodes, according to their sea t, either form a 
deep ukPr, or produce perforation of the palate, less frt•q uently 
of om• arch of the palate. Of especial importance and of tolernblo 
fn•q uency are the nodes developed on the posterior surface of the 
velum, mostly over the base of the uvula; they often occur 
without being noticPd, and are only to be suspectecl when ordi
na1")' examinat ion of the palate shows collateral cedema of the 
parts. They speedily pe1·fornte the soft palate, not unfrequently 
with partial or complete detachment of the urnla. 

5. S!Jpldli"ic Ulcers. 

These may proceed from any one of the three last-mentionecl 
form s. Those proceeding from the second form a re erosions or 
shallow nl cp1·s ; those from the third form are dPeper, a ncl like
wise tltc most frequent; those of the fourth form are the cleepest, 
or they pei-fo1·ate the palate or the palatine arches, sometimes the 
tonsil also. Tlwse ul cers occur on any portion of the palnte. 
'rhe ir size, numbl·r, config uration, etc., rnry very much. Their 
tloors exhibit the known peculiarities according to their age and 
stage of ~xist~ncP. These are not characteristics in themselves. 
_\n accurate diagnosis is only possible from the condition of 
the }Jarts snrmunding the ulcer, from the freqtwntly siluul
ta1wous existence of syphilitic alterations of epithelium or 
parchPs on the remaining portion of the palate. or in the cadty of 
the mouth, including the lips, and from the hi story of the case. 
\\' here tll<'se participations of the surrounding ti ssue, etc., are 
wanting; wlwrP, al so, ca tanha1, phJt:.gmonons, tuberculou s, an(l 
other ulcers are apparently to be excluded; where, finally, local 
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treatment is unsuccessful, the diagnosis can only be made hy tl1e 
healing of the ulcers uncler the influence of anti-syplJilitic treat
ment. The sufferings of the patient are tho:;e of an on1i11a1-y 
chmnic catanlml a11gina; they are comparatirely slight. Not 
unfrequently lack of cleanliness prodnces a foul breath. 

I hnve twice seen small, serpentine yellowish stripes, some of them ns much as 
an inch in length, in the vicinity of rather deep syphilitic ulcers of the uvula and 
the contiguous pal1~tinc arches-apparently lymphatic vessels, filled with pu~, 01· an 
affection of the parts surrouutling th~ lymphatics. They disappeared at the same 
time that the ulcC;rs healed. 

Syphilitic ulcers heal, when superficial, without leaving a 
cicatrix. The deeper ulcers heal under the formation of cicatrices 
(see section 6). 

6. Syphilitic Cicatrices. 

Syphilitic cicatrices of the palate occur almost always after 
previous deep ulcers. Tlwy are founcl but very selt1om without 
the simultaneous forn1ation of ulcers. They possess no special 
characteristics. But as other sorts of cleep cicatrices are very 
infrequent in the pa] ate, we have the right to regal'd evel'y Jarge 
undoubted cicatrix in the palate, especially in its central p01tion, 
as of syphilitic origin, if there has been no operative process, or 
lupous affpction, and if previous severe angina, especially that o! 
scarlatina, lias not existed. 

8ypltilitic cicatrices occur in different forms, as follows: 
a. As thin milky spots, of varying size, most frequently on 

the surface of the tonsil; sometimes, also, on that of the con
tiguous palatine arches; 

b. As deeper, whitish or yellowish-white spots, of varying 
size, which occupy either the largest portion of the palate, or 
only one portion o! the middle third o( the palate, or of the 
1xllatine arches, or the tonsils, or the uvula. The position 
of the adjoining portion o! the palate is normal, or may be dis
torted in various ways ; 

c. As perforations of the central portion of the palate, or of 
the palatine arnhes and tonsils; 

d. As irregularly striped cicatrices of the palate, or as regular 
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or irregular lobulation of the tonsil. The first form corresponds 

to th\' deep cicatrices of gangrene of the external skin; the 

lattPr are analogOllS to the well-known [olmlation Of the surface 

of the liver aml the i11frc•qnent lobulation of the tongtrn. Both 

of them, al8o, lllay be produced by syphilitic prncesses in the 

intel'ior alone, without simultaneous syphilitic ulceration of the 

sul'face; 
1' . As distortions or the uvula from deep, but usually, at the 

Sallie time, from superficial destrnctions, which leave weals behind 

them, analogous to those of the stemo-cleido-mastoid muscle, 

etc.; the uvula is bent forwards or backwards or to the side; 

f. As syphilitic defects of the entire soft palate, 01· of only 

one-hair, or of one palatine arch, and of the uvul:i. in almost irs 

entire length, 01· as syphilitic tonsillar atmphy; 

g. As syphilitic adhPsion o[ the palate to the posterior wall 

of the pharynx; sometimes total; either with the preservation 

o[ the uvula, and then, with absence of all communication 

bc>lween the upp<'r and lower portions or the pharynx (that is 

to say, between nose ancl larynx), or aft0r Joss of the uv1tla, and 

then with s1ight, sometimes more extensive communication; at 

oth('l' times the adhesion is partial, the modifications in fol'rn, 

extent, locality, etc., being ,·ery various. 
The tonsils, whose surface is usually simultaneously affectell 

in the above-mentioned forms, frequently exhibit alkl'afionB in 

their parenchyma, the amount of which cloes not always bear 

any relation to that at the snrface. These are mostly wanting 

only in those instances in which the tonsil is in an ndrnnced 

state of atrophy. These alterations are: hypencmia, serous 

infiltration, parenchymatous inilammation, syphilitic infiltration, 

with consccufo·e ulceration or without it, and wit.It Jobulation of 

the surface. In the last instance the organ is composed almost 

('nti1·ely of connective tissue, traces only of the follicular tisoue 

being still present. 

The immunity of the so{t palate from syphilis in one of the forms mentioned, 

especially also from syphilitic cicatrices, while syphilitic affections show themseln~s 

in the lips, tongue, remaining mucous membrane of the mouth, and the pharynx, is 

more (r('quently met with in w0men than in men. The latter appear to be more 

disposed to syphilitic affections of the palate by indulgence in smoking, etc. 
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Treatment. 

The treatment of syphilitic affections of the palate is both 
local and general. The local treatment consists in abstilwneu 
from injurious practices (the use of irritating food and drink, 
smoking, etc.), and in the employment of cleansing or disinfec
tant astringent mouth-washes, gargles, etc. 1.'he general treat
nwnt is the well-known mercmial treatment. 

VII. Morbid Growths of the Soft Palate. 

Concerning hypertrophy, of the tonsils especially, and con
cerning syphilitic morbid formations, see pp. 972 and 078. 

Besides those mentioned, almost all the morbid growths 
known are obse1Ted on the palate, a circumstance readily 
explai1wd by the multiplicity of the tisst1<'S o[ which it is 
composed. and the various injurious influences to which it is 
subject. The morbid formations are primary, or secondary
extensions from contiguous tissues. They are circumscribPd or 
diffuse. Some of them are altogether unimportant or especially 
o[ sn rgical interest. Others, on the contrary, especially those 
which are diffuse, are particularly of clinical interest. J\Iost of 
the lattc• 1· pass into ulceration, and frequently first come under 
observation in this stage. 

Neoplasms of the soft palate are not frequent, if we except 
hypertrophy and syphilis, ancl are little known C'iinically or 
pathologico-anatomically. In what follows, only those which 
interest the medical practitioner will be more particularly 
described. 

Clinically considered, morbicl growths are important, by thPir 
local action in impeding swallowing, etc.; by their extension upon 
tlw contiguous parts; and by the fact, peculiar to some of tlwm, 
of simultaneous ocnnrences taking place in other organs nnd tiE
snes. Eliolo.!Jically, nothing is known concerning them. 'l.'liera
veutically, intemal medication is entirely frnitless; surgical as
sistance only is indicated ' (extirpation, hot-iron, galvano-rauter_v). 

1 Consult P1.1sslu11wy
1 

Tumcu.rs des Amybr<lalcs. Pads. 1873. 
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1. Neoplasms of Connective Tissue and Vessels, of Fatty Tissue, 
and of :Alitscular Tissue. 

D({f1tse connective-tissue new formations, in the form of 
lt!fptrlroplty, either of the uvula alone, or of t!Je enlire soft 
palaLe, and sometimes, also, of the tongrn..:., etc., have ocea· 
siona lly been observed in entirely healthy subjects, as well as in 
cretins. But they are very rare, and am almost always con
genital. 

Very rarely fibrornas occur in the form or snmll tumu1·s in 
the palate and in the tonsils.1 

.Jlyomas likewise occLu· very seldom. 

I have seen one small fbttcncd myoma, the size of a smal1 pen (myoma strio· 
ccllularc}, sh:.ll'ply circumscri\Jc<l, in the submucosa of the posterior surface of the 
softpulutc. 

Liponws are nlso infrequent. 
Lamb) (.\.us. d. Franz Joscf-Kintlerspit. 1860, p. 181) clcscrihcs a pcduncu1atcd 

lipoma the s izJ of a pear, lip1mu1, 71/trtryn(Jis cttm indumcnto d.ermoi<foli, whieh 
probably sprung from the pooi,tprior sul'facc of the palate of a female ch ild si x 
months or age, and which became detached spontaneously. 

Primary sarcomas appeal' to be exceedingly infn'qtwnt in 
the soft pnlnte. Somewhat more freqnently they sp1v:ttl from 
tlw con tig uous ti sSU<', espPcially from tlte fi ssnres and cavities of 
the ll<'igh borhoocl on to the lateral portions of the palate. 

P opillomas posst'ss chnrncteristics sompti rnes morn like those 
of wal't::o:, s.onit•timps more like those of a chonclylorna. rfhpy ar(~ 
the mo t fn·quent or the ci1·c nmscribed morbid growths, usuall y 
smaller thnn pens, selcl om lnrger, nncl have broncl or narrow 
pPdirles. Their favorite seat is on the un1la; they are less frp
quPnt on the remaining portions or the soft palate aml on the 
tonsib. ;lfost frequently they exhibi t no symptoms of their 
exislPnre; occasionally they give ri se to slight sympl oms, ancl 
still Jess freq nenl ly to severe symptoms.' 

1 Curling, The Lancet. 18,'iB. No. G. 
'Commit the case of Jlcrzfrl<lcr (Wbl. d. Z. cl. Wien. Aerzte. 1$.jG. No. 30), iu 

which h)·~terico-epileptic convulsion<; nlwu.ys set in on lying down, iu a patient nineteen 
years of age. After extirpation these symptoms disappt:ared. 
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2. Lymphatic .iJiorbicl Formations. 

In typlwicl fever new formations, similar to those occurring 
in the bowels, etc., occur but very unfrequently.' 

In leuka;mia, the Jienteric as well as the lymphatic form, 
lymphomas sometimes occur in the mucous membrane of tlte 
soft palate and the pharynx; the tonsils are tmnsfol'mecl into 
rnedullal'y tumors of different sizes. These conditiU11s, when 
strougly developed, are visible during lifo.2 

In lepra similar nodes occur on the palate, etc., as on the skin. 
Lupus of the soft palate occurs almost always si111u1La

neously with lupus of the nose or of the face. It so111etimes 
affects the palate only, sometimes the pharynx and uppel' por
tion of the ltnynx at the same time. It usually has the fol'm of 
lupus exulcerans, and then either prnceeds to cicatrization 
without great loss of substance, or it may destrny the palate in 
nuying extent, after which, likewise, cicatrization or a<lht>sion 
to the posterior wall of the pharynx, etc., may ensue. The 
treatment is similar to that for lupus of the skin. 

Simultrincous lupus of the face and of the palate is not infrequent. The mucous 
membrane of the mouth may be normal, or there may be lupous morbid growths 
upon the lips and tho gums. ·when lupus affects the palate alone, it." diffl'rentia· 
tion from somo syphilitic infi.ltrntions and ulcers is the more diflkult, because some 

form" of lupus aro without doubt of syphilitic nature; at lcnst they heal promptly 
under the use of mercury a.nd iodine, even when they have existed for months and 
years. The cicatrices of healed lupus arc characteristically striated like those of 
the external skin. The tonsils, in such cases, arc often hypertrophic. 

Tuberculosis of the sort palate occurs only simultaneously 
with advanced tuberculosis of other 01·gans, especially of the 
Jnnp:~. usually or the larynx also, espedally its upper portion, 
of the root of the tongue, and of the pharynx. At first there is 

1 Concerning the alterar.ions in the tonsils in typhoid fever, hypertrophy of the 
follicles, etc., see 0. E. E. Hoffmann, Unt. tib. d. path-ana.t. VerH.nd. der Org. beim 
Abdominaltyphus. 1800. p. lf>S. 

9 Commit 1lloslcr, Virch. Arch. 1868. XLII. p. 444.-Idmn, Die Leukiimie, 1872, p. 
181.- l'ttltat, in Passaquay, 1. c. p. 41. The tonsils healed similarly in a case of 
lienteric an<l at the same time lymphatic leuk::emia that I observed myself. 
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a tolerably uniform thick t•ning and infil tration of the mucos:i 
:iml subrnucosa, usually of thu t•ntiru so[ t pala tt', fn•quently 
inclu lli ng tlte tonsils. This n·nde1·s the surface vak. Fre
q m•ntl y l1 supp ura tion of the epithelium occurs. which gi\"eS the 
surface an appeurance similar to that of a Jlat croup d<·posit. 
Tubp1·ctdous masses, from the sniallest siw to that of peas, occur 
but S<•klom in acldi Lion to the unifonn tla t inliltmtion. l•\nt her
more, numerous shallow ulcers usually occur, which coalesce at 
a later periocl, and produce fi ssures of vtnious cl ep ths on the 
surface of the tonsils. It seldom amounts to extensive <Uld deep 
ulcem liou in the so rt palate, while these cond itions are more 
frequent in the pharynx. The lympha tic glamls of the jaw are 
likewise tuberculously infiltrated, bu t generally only to l1 sligh t 
ch •gree. l\licroscopically tuberculosis of the palate exllibits 
nothing spec iul. The cleeper t uberculous ulcers almost always 
show Lh e mu scles likewi se infiltmtecl with tubercles. 

Clinically the diag nosis is easy, from the symptoms men
tioned, and from the existence of extensi vc tuberculosis of the 
lungs. etc. The di sease is most frequen tly con[ouncled wi th some 
syphilitic affection of the palate. The v:11fation in the painful 
ness of the two is al so common to both classes of aJl'ections, 011ly 
tuberculosis appea rs to be paintul more frequently than syphili s, 
and sometimes causes very serious diffi cul ty in swallowing. 

Tuberculosis of the palate is much less rare than one would surmise from the 
spnrsc 1mthologico·nnatomical and clini C<ll descriptions. Consult lVelJer, i1 1 P it \1 a, 
lli llroth's Chir. l S6G. IU. 1. Abth . pp. 337 and ::SGO.-B. Wauner, .\.rch. d. lld lk. 
18t.iJ. YI. p. 470.-E. War111er, ilJid. 1870. XII. p. 5.-0ulmont, Gaz. des llOp. lt:WG. 
No. 43.- 7-'relat, Arch. gC:n. Jan. 1870. 

The so-callecl screfulous ulcers o[ tlie palate and pharynx, 
angina 8crqfulosa, are not yet suffi ciently studied to aclmit of 
a ny general exposition. The cases referred to thi s catPgory, 
which usually a Jl'pc t the pharynx at the sa me time ancl to tt 
greater degree, are perha ps real scrofulous tdcerat ions similar to 
those of th P skin ; or tlwy a re secondary, or extensions of pre
·vious tnberr ulous ul cerations, or they have a lupous, leprous, or 
syphilitic character. ' 
~ Commll; l ftani/f,oJi, Dublin Journ. 184.5. X..'l'.:V l. p. 2S2.-l .1f.llltbcrt, Gaz. bebd. 1871, 
~o. 47. L Union. Xos. 3-6. 
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3. Epithelial :fl.forbid Formations. 

Epithelial thickenings (so call ed psoriasis oris) on the snrface 
of rhe tongue, on the lips, ancl on the inner surface of the 
cheeks, occul' most frequently in habitual smokers, occasionally 
as the result of other causes, or even in women. 

I have only sPen them on the most anteriol' portion of the 
soft pa late and simulta1wously upon the hal'd palate also, but 
always only to a very slight extent. In those cases which I saw, 
the same affection existPd at the time upon the skin of the lmnds, 
nose, and ears, ancl showed an inclination partly to the forma
tion of crusts and partly to the development of callosities or 
warts. In the palate they were regularly pierced by the mouths 
of the mucous glands. 

j)fucous polypi, adenomas, are likewise very seldom found in 
the soft palate, and then rn ost frequently on its borders as well 
as at the base ot the nnila. They are usually single, seldom 
double, and when double tlwy are sometimes symmetrical, with 
a bl'oad base, more i-arply pednnculatPd, and of a size which may 
reach that of a walnut or evPn a lwn's egg. They have the 
known characters of these tumors, and sometimes contain cysts 
in places ; sometinws they contain smaller or larg<•r calculi. 
They occur more frequently in youthful subjects. I saw one 
tumor, the size of two peas, in a child three weeks of age.' 

4. Ccmcer. 

Cancer of the soft palate and of the tonsil occurs but rnrely. 
The most frequent method of its ocru1Tence is by spn•adi11g 
from contiguous pal'tS ; it is more nuply primary, and rno"t 
1·ai·<·ly secondary, appeat-ing then in the form of one or more little 

, 11oc1nles. Cancer may extend upon the palate from all v01tions 
of th!' surrounding strnrtnres, most frequently from the ha$C of 

, the tongue and from the pharynx, less frequently from the 

1 Consult Remus and Robfo . Gaz. des HOp. 1$5.5. No. 4l.-Nt?Vtl(}n and Rohin. ib. 

Ji=t.i\i. No. 143.-Anselmier, L'Uuion. lSJQ. No. 128.-Lwi!Jciibcck, Dcutsches Klinik. 

18:il.J. Xo. 48. 
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larynx, the mucous membranes of the cheeks, the nosP, the 
parntid gland, and the base of the skt1ll. Primary cancer ocL·nrs 
rnore frequently in the tonsils than in the other portions o( the 
soft palate. 

Both primary cancers ancl cancers from extension are most 
freqttently epithelial in character, less frequently of the "oft 
connective tissue variety (so-called eucephciloid) . The first 
occur almost exclusively in elderly persons; the latter at all 
ages, often in young subjects. The first give rise in gc•1ieml to 
slighter infiltrations, and usually have a slower course; they 
are sometinws YPry markedly papillary. The latter usually 
form huger, rapillly·growing tumors, more freqm•ntly starting 
from the tonsils. Both forms are greatly disposed to ulcera
tion. 

SPconclary cancer o( the palate, under certain circnmstancPs. 
may b<> o( diagnostic interest. I once saw small secondary 
nodules in the closed follicles of one palatilw a1·ch and tlw root 
of the tongue iu a case of primary encephaloid of the root of 
the lung. 

'ome cliffns0 morhicl growths in the palate ancl pharynx, re
cently clesctibccl as lymphoma, lymphaclenoma, etc., are cnceph
aloicl. 

The dingnosis o[ crrncrr is usually easy, il<'causo it (lO<'S not 
often come und(•r observation in its l'nrlier stages. The most 
important diagnostic jnc.lic:.ttiOllS are: the })l'l:.'St."11('0 Q( a llPW for
mation, whie!t extPnth upon all the suno1u1Cling parts; its t;Jow 

course, as compared with that of an jnflammation; its uker::t
tion with or without predons or simnlta1wous hPmo1Thnp,-e; 
and the usual exh;tence of swelling of the lymphatic glands of 
tht• jaw. 

The loral disturbances are very various, according to the 
extent and Yolnme o( the cancer, bnt are not clistinguishahle from 
those cl<'pencll'nt on Ol'din:uy causPs. The affection may be 
altogether painlrss. The general S!/mptoms va1·y acr01·cling to 
the nntnre of the local symptoms, the existence of hemo1Thage, 
the extension upon contiguous organs, etc. 

The regular termination is in death ; usually by stni·1·ation, 
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hemonhage, su[ocation, etc.; less frequently by secondary 
cancer. 1 

5. Cysts . 

Cysts of the palate are mostly retention cysts, rarely new 
formations. They originate but rarely in the mucous glands, and 
may form circumscribed tumors reaching the size o[ cht>niP:::, 
similar to the like occurrences in the lips. They take their origi n 
n1uch more frequently in the lacunm of the tonsils, a.ncl then 
usually have the characters of atheroma.s (see p . 969). A new 
formation of cysts is very infrequent. 

In a women eighty years of age, I saw on the posterior Rurfacc of t11c soft palate 

ahove the uvula, a cyst the size of a half pc..'l., with fatty, curcly contents, cm·clopcd 
with a single layer of ciliated epithelium. 

Etldnococcus has been observed in the palate only a few times. 

Vill Nervous Affections of the Soft Palate. 

The nervous affections of the palate will on ly be treated of 
coneisPly here, because they will receive a detailed considPnttion 
in a hter volume of this series. They affect mobility, sensibil
ity, and nutrition. 

1. MOTOR DISTURBANCES. 

A. Paralysis of tlw soft palate. 

Paralysis of the muscles of the soft palate eitlwr occurs alone, 
or simultaneously with paralysis of other muscles, most fre
quently those suppliPd by the facial nerve. There may be 
central paralysis, paralysis of conclnction, or periplwral paralysis. 
Parnlysis following diphtheria., the form most frequently en
!'onnten'd, probably belongs to the lattPr class. It may be com
plete or incomplete (paralysis or paresis). It may be simple 01· 

1 0. 1Vebc1\ Ghir. Bcob. p. 304.-Poland, Brit. nnd For l\lcd.·Chir. Re'\'. 1872. XLIX. 
p. 477. 
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associa te([ with disturhance o! sensibility or of nutrition. The 
Jiara lyscs occuning simultaneously with catarrh , })hl egmonou:s 
intla111mation, morbid growths, etc., are thrown out of co11 ~i cle ra

tio11 here. 
a. Isolated paralysis ef the p alate may affect inilivitlual 

muscles onl y, or all the muscles collec tively . 
a. P aral,ljsis of the azy,qos uv·ulce muscle may be unila teral 

or hil a teral. 
In unilateral paral11sis the nvula is bent towards the opposite 

sicl t> . S wall o wing and speaking a.re not im1wded. 
In bilateral p <tralys is tlw nv1da is d ongated, ancl cann ot be 

rPtraetpd spontaiwously nor by ]ora l irrita ti on (touching it, Ptc .). 
Deglu tition and artieulation are not impeded. "'hen the nntla 
is so long that it touclws the root of the tongue, in the sta ucling 
and sitting })OS tnres, in,·olnn tary movements of dt>gluti tion O('CUr 

not unfrequently . If it touehes the posteri or wall oC the pharynx, 
a([Jwri ng to it at times, freqLw nt hawking is protltt C\•(1. 

Para lysis of the u vula alone has no sig nificance in determin
ing the seat oC the nervous di sease. A dis to1·ti on aml an 
elongation oC tlte uvula, wi th slight power oC retracti on. 01· none 
at all, also occurs very frequently aCter rPpeated anginas, in 
chrnnic ang ina., as a consequence of cicn.triza. tion, etc. 

/3. The levator ancl tlte tensor veli palalini ?n?tscles are 
almost always paralyze(l simultaneously, and almost always bo th 
sides are nfl'ectecl-somctimes, however, in nnequal degrees. 
The so Ct pala te is c1Ppressed to a varying degree, and appears 
relaxell; it is but li t tl e or not a t all elevated in breathing. 
IC the soCt pala te, the uvula especially , is touched, no move
ment is produced in pure cases or complete paralysis. IC the 
tt>nsor is not completely paralyzed, the pala te is made some
what tense, bu t is not raised. It is usually drawn somewhat 
i!ownwards aml backwards by the phary ngo-pala tine museles. 
Swa llowing is impaired to a high degree ; the food taken, espe
f'i all y if liq nid, is regLn gitated in greater pa rt throngh the nose ; 
but not compl,• tely, iC the superior const ri ctor muscle of the 
pliary nx remains no1·mal. Speech is nasal , indistinct, espec ially 
in the palate sounds. Sucking, garg ling, blowing a light out, 
and fo rcible di stention of the cheek s, are impossible. 
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'"I· Paralysis ef tlte plwryngo-palaline muscles occurs ex
tremely seldom as an independent affection. In one case of 
Dnelwnne's, irritation of the uvula dill not produce any mutual 
apwoximation of the posterior palatine arches, and no formation 
of a divi8ion-wall between the upper and middle portio118 of the 
ca1·ity of the plmrynx. Swallowing was somewhat impeded, but 
speech was not implicated. 

Paralysis of tlte glosso-palatine muscles has not been ob· 
sei·ved as an independent all'ection. 

o. Paralysis of the muscles ef the soft pnlate collecti1•ely 
often occurs. The soft palate is deprcssc>d, and does not move 
in breathing or on local contact with a foreign body. Swallow
ing is very dimcult, or altogetlwr impossible, etc.; all the other 
1·elations are the same as those mentionecl under the headings a, 

{3, ancl 7. 
b. Paralysis of tlte muscles of the palate ancl ef other 

muscles. 
a. Simultaneous paralysis ef the prilate anrl qf tlte facial 

m11scle8. The causes of this affection resicle in the nervous c~ntres 
(the hemispheres, the pons, and most ir<•qtwntly the meclulla 
oblongata), or in the course of the facial rn·rve (ca1·ies of the 
temporal bone, pressnre of the forceps in mtificial delivery), or in 
the periphery (rheumatic ancl traumatic catrnes), or they are un
known (cliphtheritic parnlysis). The paralysis is almost always 
unilateral, extremely seklom bilateral. It most frequently affects 
one-half of the uvula, ancl one ]eyator Yeti palatini. In slight 
ca,;es tlte uvula is normal, or it moves on contact towanls the 
healthy ·icle only; the palatine arch is somewhat flatter. In 
more pronounced cases the uvula is clrawn towarcls the sound 
side, and the palate hangs lower. (Yarious obserrntions, differ
ing from these, may be founcl elsewhere.) 

{3. Sim11llaneo11s paralysis of the palate and the corresponrl
ing lw(f qf the body occurs in some cases of hemiplegia from 
cerebral hemorrhages, etc. 

'"/· Siinulloneous paralysis of tlte palate ancl tlte rnotor por
tion qf tlte trifacial nen;e affects the tensor veil palatini ancl one 
or more of the muscles of mastkation. The canse is usually 
centrnl. 



NEUROSES. 993 

I>. P aralysis of the palate in progressive glosso-plwryngo
labial paralysis is usually but little pronounced, so far as can 
be ascertained by inspection, but is more strongly indicated by 
destruction of function. 

•- Paralysis of the palate in progressive muscular atrophy. 
A. Paralysis of the palate in acute ascending paralysis 

(Landry). 

B. Spasm qf the soft palate. 

Spasm of the so[t palate is almost entirely unknown. Even 
the behavior of the affected muscles in spasms proceeding from 
the facial nerve, and in those proceeding from the motor fila
ments of the tri-facial, is unknown. 

In advanced cases of paralysis agitans movements occu.r in the soft palate similar 
to those in the mmiclcs of the exterior. In a patient, with constitutional syphi lis 

and paralysis of one-half of the body (without involvement of the palate), I saw 

twitching movements, synchronous with the pulse, in the left and sound half of the 

palate. 

2. SENSORY DISTURUANCES. 

Ancestlwsia of the so[t palate, mostly with diminished reflex 
irritability, is found in insane patients, and also in consequence 
of the influence of some substances upon the periphery (ice, 
bromide of potassium, morphine, lye, etc.). In cliphtheritic 
paralysis there is almost always paralysis of sensation likewise. 

Hypercestlwsia of the soft palate occurs as well with the 
maintenance of a normal appearance of the parts, as in the 
various distmbances of circulation and the inflammations. Char
acteristic neuralg ias, analogous to those of other branches of the 
trigeminus, have not been accurately observed. 

TUrck (Wien. allg. med. Ztg. 1862. VII. No. 9) describes a. neuralgfo. and 

hyperresthcsin of the phnryngeal entrance i his description is based upon some six: 

cases (two in mnlcs, four in females), most of them unilateral, but nlways more 
severe on one side. The symptoms were various-sometimes very severe pains, at 

other times only difficulty in swallowing, a sensation as of a tumor or foreign 

body, or of drynrss in the parts. The duration varied from six weeks to six years. 

Treatment; Cauterizati on with nitrate of silver i resection of the lingual nerve. 
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3. DISTURBANCES OF NUTRITION. 

These are still less known than the disturbances of sensation. 
The palate and uvula are sometimes atrophic in hemiatropltia 
facialis, which mostly affects the left side of the face. 

Appendix. 

Diseases ef the muscles of the soft palate alone are not known. 
Where they occur simultaneously with dis.eases of other muscles 
or of all the muscles of the body, i. e., in the fatty metamorphosis 
from poisoning by phosphorus, etc., and in the trichinous disease, 
the participation of the palate is devoid of practical interest. 
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tom(lffl/Of]p,145: dfaq110111, 145; pro011otd11, 146. Feuer,528,536. 

1001 

.[SSUVFIC IBSCT OFTllB'l'll lCUiJPID\'J.LVS,146; Feverinacutelli11htherltlcendocarditir;,,75;1nncutc 
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tasuoftMhtart,2fl; i11spect1on,26; 11nlpntion, 
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CnJ.NGBOrPOSITIONBT PRE88tJR.!I, 1st; p\curitic 
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mcdir1.Rtinum,lS2; curvaturesofthei;pinc,1S2: 
nbdomiunl disc&.SC;o, 182; diRJJhragmntic hcmin, 

183. 
C 11 ANOE.!ITNPOS ITIONOCCA8IONRD BT TRACTION, 

l S.'l; pallwlouu, cour1t, 184; maonosM, JS5; 
progno111andtreatment, 186. 

liVPERTROPllTANDDILATJ.TION.lS7;bfblloorophy, 
187 ; hf8torv, 188 ; definition, l~IO ; ttlolouu. 1 !lJ ; 
ilu lQ'i ritntricle, l!ll; narrowing of the aortic 
opening,l!ll;oontractionofa.sccndingaorta, 

1!1"2; diminution in cnlibrethroughoutthcwho\e 

nrtcrinl .-.ystcm, Ht~; interfcrcncewllh. thecapll· 
laryRy~tem, Hl2; sclerosis of artcrinl tracts, 193; 

dilntatlonofaortnandolhcrv~Js,Hl3:!mmffi· 

cicucyofaort.icvnlve,19·1 ;incrcaaelnthequan
tityofblood,J9.1;JX1.th.ologicalchangegin1he 
hcart,19<1;quci;tionofldiopo.thlchypertrophy, 
l!l5:therightrw1tricle,lOO;etcn08l8ntoriginot 
1mlmonnrynrtcry, JOO; narrowing of its calibre 
bypreNturefrom\\ithout,l!Mi;intcrfcrencewith 

caJJillnry re1-:ion~ of the lungg.. 1!17; cloLS in pul· 
monary artery, 1!17; 0Ycr·di~kmtio11 of system of 
)mlmonnry l\rlcry, 197; llvptr,rvpl!11 oftlltau. 
riclu, 1!18; l1ypei·trov!1yf/f tll~ wlwle heart, l!'lS: 
ttlf//O(JlJ,100; llge 1md11Cx,IOO:dc/OUltf011efl/1e 
htt:1rt,ltl'J;tllol<>q!J,l!l'J,incrcasctl1)rc,,,.11rewitb.· 



lnlhecavity,or di~n!leof thl' henrtsut>---tance, 

lD'J; patltolQ{IV,2il2: now1•I mea,urement3 of 

hean,:A!2; wt:ir;ht,203; amountofenlargement, 
20-'l:chanireaofllhapPandJ)Olitlon,20.t;thetex

turcand()(llor,201;eiteofdilato.tion,2(U;geo~I 

vicwofetiohlf{yofhf\Jertrophy,20-1 ; trvmptoma. 
tO'QfJV,205; the heart lm1>ulJ:1e,20fi; perc\tFsion, 

207:11ou-.cnltatlon,209;chnnge!Sinthecircula

t ion,210; thcpul..e,210; gcncralii:ymptoms,21 1 ; 

a11mpwm1 l'/ dilatal/011, 212; percu"-~lon an!l 

ansculto.tlon,212;disturbnnce11incireulation, 
212; dy,,.pnrca,212; symptoms of dihi.uulon of 

r lghtvcnt riclc1mdrlghtnurlclc,213; diar1mnt1, 

213; comvlicf1Uo11~ a11dseq11~la. 211.i; oour 11e, ter

mt11attou, a1ul pro(l11°"l'1, 211; treatmt11t,218. 
A t ro1>h y o Ct h e llt'il rt, 219; ldJJtvru and afo. 

logv.220; pat11otoov,22 1 ;~mptonwtolQfJu and 

diQ(Jll(JJJlll,22'2; co11rse, term£11a1Um, pruq110JJi1, 

JilvocJ.n0 1T1s. 2'~; bl/1/IQ(Jr(lphv, 2'23; introdue-
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ooraph11, 259; Introduction, ':?fi1; A"ltW!f, 261; 

ettolouv, 261; fatty degenerntion, 2fi1; myoear

dltis,26:!; diseaacofcorom1ryarwrie;i.,2(;:?; new 

growth;;, gummy t11:nor11, •nd ochinococci. 262: 
other 1\et.e.rminingcaUllell, 21"13; inOuenoe of~x 

andage,263: µalhuloqlro.lmwtomy,263; siteof 
the rupture, 2&1; its chnncteri~tie&. 261; l?JmP

tomalOIO(IU, 265; a1ag11.ni1,26G;pro(J1101Jlll,200; 

tre.atme11t,2G7. 

WOUNDS, FORE!OS DOOIES or HICA.RT,!?G7: bfb/t

O(Jr(Jphy, 2{)1: lllatorv,2GS; ettoloov, 2G9: gcn

cr:ll dc!ieription ofthcdl;;ease,271;pal/w/1Jgiml 

anatomv,212; siteofthcinjuries, 273; devtho( 

wound, 27 1; the pericnrdlum, 274; form and 

di rection of wou11d, 27-1; the reparntlve 1>ro

ces.-es, 2':'4 ; B1Jmp1oma1oloU11, 275; hemorrhage, 

2i6; eyn oope, 2iG; the nen·oue sr~tem, 217 ; 

pain, 277; pulse, 278; phy~icnl signR, 2id; dlaq

noJJll, 278; comp/lcaU01ua11d 1er111i11<11to11, 2SO; 

cnusesofdeath,2'11; the cicatrix, 2b2;proqrw

JJl8a1uJtr«1tme11t,2ti3. 

ACCTE MTOC/J.RO ITIS, 2:.'l6; eUolouv. 2:2ti; general NEW GROWTRS .I.NO PJ.RJ.SIT£8 Of' T U& Hl!J.RT, 

l1C!l<.'riJ)lionofthedi..-a'!e,2;..">7;patho!oolcalanat- 284:bl/!lio(Jr<iph11,28 l ;hWorv,2b,;;pa,holout-

omg, 228; purulent lnHamm.ationi, 2:.-.c.); ab1<:u1 cal wu1tomv, 2bG; ftbroma..o., 286; formatic>n of 

of,he hurre, 230; blood cloti, ZJ2; changCl!I in the concretion~,~; lipomas. cyi;u, myomo.g, 1md CllT· 

otheror(l;nn~.2.12; 11y111pU1niato/ogv. 233; phy1<ical cinomu, 287 ; tub<'rele, 2~: p:i.ra~iU>!!. 2l'i9; 

l!lgmi,23:1; the 1iultK',234j feve r, 2~; condition ltfl1llplom1a11doour1e of the di.U(l.st, 289; (flag-

of ~kin, 2.15; brnin l!:ymptomq, 2.35: the re~11irn tw8111, 290. 

tory orgo.n~, 2!15; tht! dlgcsth·e orgnn~. 2'l5; di- U r.ur CLor s. 2!!1; bfb/logra11h11, 2!11 ; hlll<>r!/, 29'.? ; 

au•wBt.a, 23ti; cou.ru, durauo11, complwauona, ettoluq11, :.'9-:a: Potlwlog/J.:al aiwtomv, :!~I ; aymp-

a rnt termfllatlo11, 237; p1"Q(Jn011/1 a11d tre<1011e11t, tomatoloov, 2%; dla(l1101i1, 200; prog1w1U, 200 ; 

238. trMtme11t,m. 

C R RON IC MY OO J. ROITIS, 289; ~tloMov. 239; descrip- NERVOUS P/1. 1.PIT AT ION o r TilE U URT, 297; blblt-

tion or the di-.cnl!(',:2-10: µalholog/cal <matomy. oorap/111, 2'J7; h/111orv,:!!l8; etloloflv, 2'l8: rein· 

2-IO: tlifJ svphl'/l/c f ot"m, 241 : dla!J11011h, 2.l2; tionsof rorcea of Innervation, 21IB;f>(1Uwln91ral 

cotn•se, complfcau1111.1, 1ermf/1at1rm, p r on1w1t1;, a1wtom11, 803: 111mptomatotuuv. 80-1 ; 1ihr~!c:ll 

amt treotmeitt,2 12. sign!l,81J.I: t he pul>:1e,3tJ.;: dif/{}1w11ia,305:co111·ae 

A11 e u ris1n , Pn 1·tl n l , oC ll e n rt , .213; dejl"f- u11d1w(J(JIW8'll, 30G: lre(ltment. :JO(;. 
tlOll,2·13 CONOE!l'ITJ. I. D1SgASE80FTlll! l-hURT,311; blblt-

AcoTB P•RTl/J. I. A."Ell"RISx,2'"1; general descr ip- oor<iphv,8l 1 ;h'8tury.312:acardfaa11dal.nonnal 

tion, 213. po11Won1.31 4 ;congenilalnarroto11u~mulcloffUre 

C!IROYIO AY&ll"R ISM, 2M: ettrilO(l!J, 2 11 ; site of the of l/UOBllao/ tl1e right •1de Of Ilia heart. 314: 

dl-.mse,2-11 ; IY!lhilltic myooarditls a.~ a cause, patholoov. :It.I: 11tenOBiJJ a11d atresla of the pu/-

2-15; age and lt':t,2-IS: ~11mp1omatolO(J11, 245; monarvanerywitA ClQ/fUreoftlleMptum,811: 

dlagmuf11amlprof/11011i11,2-lr.. 11eno11iaqftllert(llliconi"arterft>1ua, icltA an. 

FJ.TT1' DllOENEJIJ.T IO!I' or TU E HE J. RT, 2-IG: blbll- O]Mrtln{/ In the i11ten:e1Urlc11lar 1Jept11m. 319: JJirn.-

O!)ra1•h11. :Ur.: introduction, 2 17 : hl1o.Wr11, 240: ple81eno11aa11dfltrt11laoftliepulmonarvartery, 

eilolflf/V, 21'1 ; general di~t11rbnncn of nntrition. ulthan openi11gln the re11trlc11lar JJtplllm. !J2!J; 
:US; d\iitu rbnnceawblch RCt.locally,250;chronic combin~date1101iaa11a atreBiaqf the p11tmonar11 

imn_,nchynmtou~ myocit.rditl' 252; innnence of artery, 32'.2; 11on nly11i11ofc11o'ICll or pulmonnrysten-

lt':t. 252; genera l lle~riptlonofthedl11eaw.2."i2; DF'isfollowed bytubcrrolO"'ia or the lungs,330; 

prrthofOfl/e<d an<domy, 252; JJ!fmptomatoloov, dfaunoltl•, 838; prOQ1l08fB, 3 -10 ; treatme11t, a.11. 

2.J.1: 11hy1llcnl ~l~n ,., 2;;.>; brain symptoms, 256: IlCl\th, Chri~topher, 4.51 . 

atau1wR/1, 256 ; cnur6~, d11ra11011., termination, Beberden,G85. 

2S7: trealmtnt,25!1. Rcbrn, 736. 

S r OSTA!I KOtlSfltlPTIJ"RKO F TU &ll unr ,259; biblf- Heibe,-g, 66. 
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lfoidcnhain,::58 . 

I
Bydrnri;('. chlor.miti111nwhooping-cough,727. 

llydnx:hlorlcacidinnom11.,81G. 
Jlci11c, l:il~ 30·~ 313. ilydrocy"nic acid In ncrvou1 palpitation of h('ll,rt, 
HeUcr,525,606, 3Cr7; inwhooplng-rough,7~. 
Helm~t.cdtcr, •Ill, 481. R)'drol;'.cn, IJoCroxldeof, In whooping-cough, 7<.n, 
llemi11l!'giainsnbo.cute'-C?T11ooscendocarditis,S9. Jly0l!Cyamus\11wbooiii11g.ooui;h,720, 

HcmorThag~ in whooping-cough,G!Yi; in woundsof lly11ertro11hyanddilntntionofhcartfollowingchron!c 
th('hc:irt..276. f'11d11.r!A.!rlti"'t3':8. 

llemrd, 

Hert.'<lityinetio10'.-'YOfaneurf!m.41G. 
Uennnn,850. 
Hermes, SIG. 

llcrtika,a&I. 

Hcrvicux,6!1.J. 

Ueschcl,21:16. 

Uenbner,3G7,3%,39G,4'l3. 
H c)dcureieh,274 
H eyfcldcr,'l'Oi. 

Heyn,.fo<t, 5!J,G3. 
Hitfel~hcim, 16. 

llildcnbmnd,bl4. 

llin~.&'l°:!. 

lllpJlOCrRteR,SOS. 

Hit!!Ch,99,ti&l,0~,7&'3, 

Hir...::hfeld,4!).'l. 

llilr.ijl,',457. 

]lodgki u,OOl. 
H odgson,:J28. 

}loegh, 45!). 

Hoffme.nn,5.'34 

llypodcr111!cinJCCtionaofcrgotinein nncuri~m, 453. 

ICTERU&inneut.emyocaril!tls,235; In stcnosi11oflcft 
0>;limnvenosum, 

Jmmermnnn,47!l 

Inforctione,pulmonnry,101. 
lnfcctioninwhoovlng-cough,688. 
lnhnlntionsinwhoo1)h1g-oough,'i23; ofoioneinacutc 

diphtherhiecndocnrdlli~ f:l. 
Jnjectionelntothcl!llc in nncuril!m. 45~. 
ln•1lCCtioninex11.minntlonof licart,21,26. 
lru.uffic\encyofaorticvalvelnctlologyofhyperlro

J>hy,Hl4. 
loditlcof polll91lum In nneuri~m, 400; in chyluria, 

513;lngcucrnldllatntionofthcarteriea,404;in 
pericarditii<,Gl9. 

Iodincingcncrnld\111.tationottheartcrie11,404. 
l pc<:acinwhoo1iing-oongh,'i21. 
lronin11oma,S-IG; in pericarditi..., fi19; in valvular 

dise~lG7, IG!J;invcrrucosecndocarrJitis,U·J. 

rwmbcrt,003. 

l s.~11csin trcntmcntor vnlvulardiseasea.1G7. 

Hoffmann. C. E. E., $75. Jahn, 16, G81, 6&7. 
Hoffmann. Fr .• 6'-0,721. 
Hollerius.,Jacob,:.'G:J. Janscn,38!). 
Jlolmes,274, 452. Jf'nnl~s.4-'ll. 

JJope,63. 151,1 81,204,~469,GIS,.G·?S,630,633.639,Job<'rt,278.!166. 

liOJ)pe-ScyJcr,534. 

Honeley,2'J-I, 

Jlnbert.500. 

llnefner.f>5S. 
Rurl<'r.fi.10,81:!.!158. 

1Iufc\and,2i4,t;80,G87,721,721. 

TinghC11.Mnr..hn11,G3I,535. 
Hnnt.7fi!l,fllG. 

Johnson.=150,354. 
Jones.410. 

J Org, 814. 

JunhK'rbcmcsln''nlvulardl!!ellseft,169, 

K.uun:L. 'iGS. 790. 
Kcllkr,f.09,MO. 
Kcnncdy,0:'13. 

J-f\111tcr,315. Kcrchenstciner,581. 
Kcrkrlng,292. 

Huxh11m,2!r:!. Kcy.Axc1,4C!l. 

11 ydrnr$t.Chlor. corroslv. ln nomC11 81G; instomatitis Kidncy"-nft'cctlonsor,inncute dlphthcritlc cndocor-
cntarrhali~ 7(i9. ditix, 69; in n.cutc myocardilis, 23G; in ln~um. 
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clencyoftheaortio ,.l\lves. HO: in pcriCt\rtlltia, •Lawson,415, 

006; In llUbacut.e ve1TuC06Cendocanlitl"!:l7, 89: Lead,aoetntcof,inaneuris.m,4.'i!l; In cerebral aneu-

in valvular heart dibC8.se, 112; in etiulog)' of tiim,41.'t 

chronicendarteriti.e,3iG;ofpericarditis.,M7. Lead·poh1oninginetiologyofchronicendarteritis,3"i5. 

Kimi)Cn.400. Leared, 19,9!}, 

Kinf{, 10.'l Lllbcrt,b6,'.l9, Hil,375,413, 414, 416, 4.2-J, 43tl, 411, 

-~- ---= Kirkes. i2,377, 558. Lebcrtoncongcnitaldiscase11of theheart.,311, 

K!Wi.<Ch,5:3,63. Lccomtc,!161 . 

~::~::· ~~· ~~~g~0emteritis, MS, 

Kkb11,5:.!2,958. 

Klob,l!">-'l,179,107,230. 
Knlght,8.%. 

Knull, Th., 42. 

Kull<'lt, 25. 
K11hlcr,2S7,62G. 

Kulhkcr, 15,3.Stl. 

Komi1zer, 15. 
KU~u,r, 351, 411, 52'2. 

Ko;:.ter, W.,3il 

Koltmeier. :.?SG. 
Krnu-c, HI!, 398. 

Krau~pc, ·10.'l. <1-14. 

Kreninil?.,442 

Krcyl!Cr,481. 

Krcy,...lg,G2, 151,2\!5,292,G28.632. 

Kruekenberg,Gtil,70tl. 

Kuchc":1mebler,9G2. 

KtinK:hner, 15. 

Ku~mnul,37, 45, 112, 313, 315, 317, 320, 822, 3-18, 

4i8,f.S0,784,851. 

Kllllnl'r, 3!11. 

KUulinger,716. 

Kyber,89'2,588,663,GT-2. 

LABADIE-LAGR.t.V&, 87. 

J.nborde,72ti. 

Latinncc,88,G2, 82. lS!l,209, 2-.20, 2-25, 2-IB, 292, 529, 
5'18,5G2.G22.G23,M8,G32,635,G58. 

Lagnuteric,962. 

Lalor,000. 

Lnmbl,1185. 

.LunttJ"('llnX,GG,76,870,3!15,•182, 

Lnnci~i, John :Ynria, GI, lb9, 1!15, 24B, 41G, G35, 638. 
Lnmlt'rcr,375. 

Lnndoi...,40,44,G3,298,2"J'J. 

La11dry,!r.l3. 

Lange,816. 
Langenbeck,45-1. 

LnnR:hnne,852,3G61 367,370,371, 522,535. 

Lnrchl'r, 1!15 
Larrcy, ~;!), Z7!l, 2SJ,G2-I. 

Lnthnm,!?'26,5-IB,G16. 

Lcgroux,·113,4:itl 

Lehmann, Baa. 
Lcitzen,833. 

Lendcr,81. 
L'E11int',82. 
Lcllller,519,S.17,724. 

Lctzerich,~,GSs,711,724,958. 

Lcudc.;(lorr, 'i'~>-:?. 

Lcudet,3·18,55(). 

Levin,529. 

Lc\·is,4j5, 

Lewis,a93. 5.'Jrl, 5-11,5-12. 

Leyden,52,200. 

Lichen,ncompliC11tionofdimcultdcntition,7i5, 

LideU,414. 
Licbrcich,171. 

Ligatureinancuriam,451. 
L i p ;1 lllUI C1n •ity o f' the Mouth, Dl;u~asea 

of' the, 733. 

UUPE8 LABll.LIS, 733: bibllO!Jrap/111, 733: deflni. 

tion, 73.1; etilJlO(J!/, 7.'J.1:1>at1w1uu1ca11matvmv, 

735: 1vmJJWmalo/og11, 73G; t1·«11me1u, 7a,q 

HYPERTROPllT or THE LIPS, 738: l>lbliQ{J1'(1pf1!J, 

738; definition, 7313; etiology, 73<J; 111mpw111-

atotouv,73'J; dlag1io1U,1<10; treatnu1u,1-ll, 

DISC.I.SES OP TllE TONGllE: l.:l"ATOXICC>-n18T0-

LOG!OAI., OB~ERVl.TIONS, 7H; the muscular ap

parntu11, 7.J.2; val!Clllnr supply, 'i·l2: ncrve 1up

ply,71!.'J; themueousmcmbranc,74-'J. 

GLoil81T1S PA11;r:Ncnn1ATOSA, 745: bibliograpflv, 

745;deflnition,746;et1Q/O(lt1,74G:7xitllologlool 

a11atomv.141; 8!JmptomatMQ(JV, 748; diag1w8i8, 

7-19:pro011011(8,i50;truitmt11l,750. 

TU)IOJl;lf or TUY, TONGl!E,751; bibl/ograpliy,751; 

tlioloav. ;5·~: patf10/(.yical anaiomu, 752: symp

tomaio/o{J!J, 75'1; cnucer, 75-1; c/Jag11osla, 755; 

treatment,'i'56. 

P.t.TllOLOGIOl.L CO.t.Tl!O'GS or THt: TOSGUS, 757; 

blbl/Of1r<1111ov, 757: the manner of protru~lon, 

757;formofthetonguc,iU11mrfllccandout!ines. 

7Gd;color,thick11C1<B,nndexu-ntofthccoac, 

759; dcgreeofmoi~tureof lh{' tongue, iOO. 
DISEASS8 or TUE MCICOUS llt:>IBllAN£ OF TllS 

Mot1Tn,7G2;1>ib/iQ(/rtlJ)llt1,iG2. 
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STOXUITIS CnARRRJ.LIS, 7G2: definition, 'iG:?: I DEEP IsrLUOUTIOS or TH£ CosN£CT1''£ T1sscs 
tUOIO{Jv.76'3; ttvmptornatol<>av and palliOlO(JUXl.l OFTllB TKllOJ.T, ASOllU LUDOflCI, 007: bfbll· 

aii.atomu, 764; couru and proureu, 7G6; trt:(lt.- O{J1'<lphJ1, 807; eliuluQV, b37; p<1Uwl~lcalamu-
meni,7ti1; washc11 nnd gargle;;, W7; absor1>tion omv,b5S: 1vu1ptu11wiu:1•flv,,uur~,cuu1Urndna-

D~: .. ~;~:s.~~~TtT1os, 770: formation or the Li\·e~~:'ee~~~,':;~t:':~~e°':~htheriticcndocanlitis, 
770; avmptomawlogg, 772: ulccra G9,7G; in chronic codnrtcrlti11.3S5; inpericar

dialadhesion..,G3G; inwbooplng-cough,707. 

treatmeiu,7::19. Lovaserootinvahulurdiscasee, 1G!}. 
SCOll8tlTCS OFTllE CJ.'l'ITVOF TUE Mocrn. 791; LOvcnaon,003. 

bibllographv, 791; etlo/Q(lyand patl10!Jt11u,791; Lower,G3S. 
pat/10/oyfcal ailtllomu. 793; aymp•oJ1l(tfofQfl!J, LucC,8'.15. 
i9:l: diagnoal~wut prog1waU, 795: tre<t1me11t.796. Ludwig, JG, 20, 112, ~ 353, 830, 850, 856, 857. 

Tunosu.Ft1lHH1sFouu.T10NSINTDKMt1t1Tu,79i; Luken,2.11,2l:i6. 
blhli<>{ft'<lpl111, 'im'; etfulvuv. 798; patholoqlcal Lu11gs.alk<:tio11~of,in ocute diplllhcritie endocar-
miawmv, 800: the fungus, 801 ; 11ymptoma- diti11., 69 ; in ncut.c myocarditis, 2J5; in hyiJC"r 
to/O!J!/, 803; d/aq1uni11, aJ5; prog1101u, 806; tro1,hy of left ventriele, 107: in in~umeicney of 

trea1me1u, 806. the pulmonnry valve;i, 151: in im;umcicncy of 
the mitrol \•nh·c, 12·1; in in,;nffieicncy of Lhc 

ort""'·"'''~"""'"'"·'"""""'"""""-'""" tr~t- Lynl))hutlcs, the, 512; bibltoq-
in Iii£ nwut11, rap/,g,512;introdnction,512. 

•"'"''""'"Id'""'"'"· 823; protrnsion of LTMPllANGIT!S, ANGIOLKOOITIS, 513: f.,ibffograpfly, 
the tonl!'UC In unilatcml 1mralysis, 82-1: bulbar 513: patl1otogg, 514: etiology, 51G: itymplOIM-

pam\ysisofthetonguc,82.t;treat..iunt,826; 
diphthcriticpamlysisofthesoft\llllatc, 826; eU

ol<>{f11a11dpathogeny,82G: ttvmptomato/ogv,827: 

diag11fl!l~,proq1101tU,a11dtreotme11t,8;?6. 

Tu11PAROTID GLAND, 82(); nnatomico-physiologi 
cal remark'I. 829: parotltl11, 830; bibliography. 

8-10; etiologv, 831; patlwlogical anatomv, 8::15; 
cnto.rrhoftheductaoftheglnnd,S.1G;1ncta.s-
t.'ltic1:mrotltill,837;evncuationsoftheab!locse. 
837; complicnt!onll, 838; ttgmptonl(ll.o/ogv, S.'i!l; 
ldiopathic11nrotitll1,S39: swelli ng of thete;;ticle, 

844; 

tology,517;prOfJIWBla,518; t1eatme11t,519. 
DEG8NllR.t.TIOlfS, NKOPLAlUIS,521; bfb/loqraplt!J, 

521:catei/feation.5:!1;cane4!raiutt11berc1e,521. 

NARROWINO, 000Ltl810lf, AND DILATATION,523; 

bibUOfJraphg,523;eUof<>{fy,523;patlmlogv,525; 

ttvmvtomutoluov, M!G; dlagmnla a11d treatm~11t, 

5·.!8: rw1'To1ci11!J a11d dllfllallon of a1e duc1ua 

tlwraclc1t-'f,529; etlolO!JV, 529; BVlllPl<illlfll()l<>{fV, 

530: treatme11t.Ml. 

Rt1PTOR& or Tllll LYMPHATICS, LTBPUORRllAGU., 

fi.32: bfbliogl'flpliv,fi.12; n1pt11re <iftll.e thoracic 

dr«:t,533: rom1>0~ition of the lymph, 53G: prog-
538; chy/11rla,s.38; com-

i;nnguini.shominum,5-12; tre<1tme111,5.i3. 

Lyons, <t;.."l(). 
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)l&O.t.LL,6Sl,CS5,G97,70'2,'io.i,70G,'i16. Morga<zni,G2,2"2S,248,!!ril.'261,'26!1,287,292,312. 

Maclcan,2'l1. 45$,46-l,481,54S,ti22.6'28,li35,1>-IU. 

MAclood,4+1. llorphincinncn·ous palpiW.Uon,306; mpcricarditis, 

Jdagendie, 630, ~It. 618; in valvular diSCBRC!J., 171; in whooping· 

llab'll<"'i11, rJUIJ)hP.tc or, In !atty dcgcncrotion of the oongh,721; inwoundso!hean.,2Sl 

hcart,2,j9. Mosler,S:30,S:J5,SIS. 

lraicr,3-1~. Morton,529,531, 535. 

Maingnult,72-1. Mouth,disec.sesof. SceDillcaseeofLipsandC1wity 

Maisch, 727. 

Mnbonncuvc,752. 

Majcr,K.,71G, 

Malcfrrninchyluria,5-13. 

Mnnnkopf,155,315. 

Marcus, A. Fr., t>SI. 

Moxon,452. 

Mnrey,H,S1,t'»,128,130,137,H·l,8Sl,423,430, l[unson,5-'M. 
Mariohn,815. l[urchi!!On,115,7'.W. 

hfarvnud,G-IO. Murmun1i11cxaminn.Uonofheart,48. 

Mascagin.5:.!0. Murrny,452. 

Ma"' a, 2"~5. Mu!!Clesotsoftp.11.atc,SGS. 

Maycr,3&1,958. .Mu>iklnwhoo11ing.cou~h.727. 

Mayne.MS. deMussy.G116neau,I0.5,:)75,tiOI. 

McCullen,()g). Myers.,!l'J.189.195,8':"6. Ill. 

McDowel,659. I Myocart.litisinetiologyorsponbncouerupture,2C2. 
MeKent.lrick,296. 

~~1:·~7~:g~~::'~':::. ;~=·- '"''~ ;J,~~~_:; .. ;:: z.:,~:;~~ ~ ~:;;':'.: 
Meir, Rudol1)h,71, 77. influence of, in etiolOi:Y of whooping· 

Mellin,727. 

Meltzer, l~r. 0., (iSQ. 

Mcut!\\ disease11, re~ulting from cnrdi!\C clli:ense, 116. I Non•~ ot '"" '°'''"" !C.O. 
Meuton<', climatec[, in treat.rncntof valvular dis-

cll.llCR,lGG. 
Mercury ln cxnrterilis, 348; In whoo1)ing-<:0ugh, 

MePChcde,4!18. valvular hea.rtdiscni;e,115; inwhoo11ing-cough, 

Mcttenheim<'r, 5!H. 700; effects upon, by wounds or heart, 277. 

Meyer, U .• 113, 1!16,313, 317. Neumann,53,005. 

Meycr,JO<;Cph,8. Newman.!l59. 

Mignot,727. Nicho!Ls.262. 

Millnrd,~6. Nicotineintoxicnt\on In etiology or contracting and 

llinel"31acidsinacutc<liphtheriticenclocnrditl!<,SO. sclcroticendocnrdl lis,!t9; intrcatmeutolwboop. 

~fineml wnt<'rs in fatty degenemtion or heart.259; ing-cough,726. 

of Homb<'rg, Ki,~in~"Cn, and Soden, in ''nlvular Niemeyer, 206, 5-11. 7~1. 169, S.58. 

dii;ea.'Oell or heart, WS. Niemeyer, Pnul, 54 . .J.JS 

Mltrnl \'a.lvt>, in,nfficiency nnd stenoeis of, in etiology Nitrnt.! of ~ilvcr in nomo, 816; in whooplng·cough, 

or atro11hy, 2'~1 . 721, 7:..>7. 

Uittlt>r,74ti. Nitrcini<ubacuteverruC<™lcmlocnrditl'l,!l-2 

1'.l<linel,l!l.1. 

Monneret,SG,262,895,!)GG. 

~[onti, 723. 

l[onro,5'.J.J,535. 

Moore • .\54. 

Morc\.f.,avall6c,G59. 

Nitricncidinnonm,Slfi: lnwhooplng-ccugh,727. 

Nitrileofamyllnvalvulardiscasee, 182. 
Nolct.520. 

Nnllet,!;.'1. 

Ncrwood,726. 

Nothnage!,299,361,li!Yl. 
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OccuPAT1011indiolo&r1or ancurism,415. 

<Edema inhcnrt.di..en.-.e,lO'J; of brain in whooping· 
cough, G!J8; of glottis in whooping.<;0ugh, 702; 
of lungs in ACutc myoei1rditi!<, 2::!5; in insum 

cicncyofthemitral vah·c, 1.2-1; of lung,follow
iog heartdi.:.case,107. 

Ocdn11u1Elll011,493. 

Ocbmc,a3!1. 

Oertcl,S-:?7,!J53. 

Oci<tcrlcn.2'19,~JO. 

Ogle, 117, 410,•l-11,482,800. 

Okci;,G81 

Oh.lham,320. 

Ollivcr,86,478. 
Operativcmcusureiiinperlcarclllis.,G'?2 

01>1>0lzcr, t12,2:17,5:?0,52 1,531,6Ci2, GSI,G00,725. 

Ormcrod,2-1~556. 

Orth, 106. 

Otto,5~. 

Ozone, inhalation of, in acute di11hthcritic cndocar

ditis, 81. 

PAGET,245.is8,4S8,S51. 
Pain in RnCur\~m Of thomciC Mrt..-i.425; in insuffi

ciency of the nortic vnh·c11, 140; in parotitih 

SiO;inpc:ricarditis,{i(J.I; in11<:orb11tus, 793; 

lnwoundsofhcnrt,277. 
Pnln.t e , So n D l!1en ses o f" t h e , bibliograpl1.11. 

ooftpalRte, 
in1<1M!Ctio11, 87:?; palpMion. 873; motor d18tltl'b

anct"8, 87<1: 1lifficulty in swallowing, 874; diffi
culty in th<' SJ)('Ciflc or m0<Hflcd movements of 

rc~1>iration, 815; diftlc11lty in SIJCC(lh, 876; altered 

cachecticnnglnn, 8!16: trt11t111u1t, f!OO; chrcmtc 

cau1rrhul i1iftu111mat1011, b'97; etlolouv, S'J7; 
patlwloqvu11d8!J111J}tom(ltoloqv,&18; 11-eatmen1, 

89!l:avmpUlmauc:cauwrlwl<111qinuJ1,!IOO;ansina. 
of mca~lcs, 000: o[ rnbcola, 001 ; of RCarlatina, 

901;ofsmall·J)Ox,00-l;orcryi;ipclns,OO:?;h<"r

pcticangina,OO:l;pcm11hisu11,!)0S;trtt11me11t,!lll6; 
phltgmonouaanqt11a,006; elio/OfJ!J,!JOti; p<itl•ol

ogu,006; avmpumwtoloqv, 008; <J111q1io6U, 0011; 

treat111e1ti,910;f"ifa'""'""'•""'"'"'"'"" 

yiies,950; scarlntin0113Jiphtheritis,950;of 
mcaglcs, 953; eceondary di1>htheritl!\, 953: non
"J>C'Ciftcphnryngcnl diphthcritls, !t'H: eliolfl(Jq; 

!'5.5; incnbation.959: treatme11t,OOO. 
G.t.SGRENE or TU E Sor T P4L4T£, 004; tliOIOflV, 

004: ~ymptomawlogy,\165. 
ATROP UY o• TU E P4 LA.TE A.SD ESP£Ci4LLY or 

TUETONSI LS,9ti6;etfo1"yu,W7;patll<)/(J(IV.~. 

tiuuti Ullfi vnstl8, Qffaitv tiuue. ofmusclu, 
!lEO; 1vmpf1.<lllc mor/Jlctfor111auo11.s, !)86: epllht· 

lialmorbttlformattons,988; cancer,9ti8; cva'8, 
900. 

rcfiexmovemen1.&,S7G:sen¥JrycliAlllrba.11eV1,SiG: ?\'ERVOUBAFF£CTl0lfSOFTllE SOFT PAL£TE,!l90; 

disturbanceiiofobjootive11Cn«itivenes11toprc"-~ure motor dist11r6'111ct.t, 990; aem1orv dt.Bturbancu, 
andtcml){'rature,87G;disturbnncesofta.ste.877: 99:3;d;stnrba11oesof11utrition,~. 

di!lturbant-es of ordinnry 11em;ation, 877; pain, Paldnmus,f~l.'i2.:i. 

Si7; sub~tance<1removC'd\ndiil'l\;\C!SOfthepalate, Pal1)ii.RtioninPer icatilialndheslon.., G.18. 
S'iS; odors,878; sympwm11o!Fprcadingot allec- Pamce11te>Sis1icricnrdii,622. 
tionsof the1i11.lat.e,S79: \ncreASeof mucu«,879· Pu.rasile!linthcl11mmofnrterie11,3!\1. 
oonghrmdvomlting,87!1; generaltreatmen'-880: PnmsiteRo[ the hcnrt. SeeNewGro~"ths. 

local :i.pp\lc.,tlonl'I, 880; oe1ural trtat'1tent, Ml. Parli, Ambrol11e, 272. 
D 1sTun11A.NO£B or CmOt11.ATIOlf, 88'2; mwmti<1, l'nrolid glrmd, diseases or the. See Diseases of Lips 

882: co11ae1ttve Jivptramla, 883; pa111lre hyper-

t:>.!mla,884; l1emorrlwue,884:r>'dema,8SG. Pn..<iehutin, 5HI. 
Pni;ta, 2!l';?. 

Pau,1~~matc of, in t reatment of valvular diseases, 
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emloc"lrflinl munnur"i 5!lS: 
P..:acuck. 1:2, 1:,!1, !.!01, 313, 31G, :i~. 321, 4t>'l, -l~, 630. the pul"'-", S'.lf.: i>n:"-•1m? of the etru•fon. 5~1i; di!J. 

PcnrOl', 72'2 turbance.i m the \·1.:nou~ clrculllliun, 5!19: the 
Pcllt'tan, ·H I heort·~ cn.vitie<. liOO: thf' rh1>ira.tion, GI o dy.p. 

l 'enzolcl,121. 

l\:ricar• l iti~ in rtiolQlzy of n"l1ll> mrocnrdltis, 2"2i; of 

r.lttytll'::ri'n<'f'l!.ti•mof hf':i. rt.2;'.°>0. 

P e ri c a1·dlu1n, Uilit.'U.lt.' .'t of 1he , U17 ; 11.i~wrv, 

ABSENCE OP TUX PEIUC.t.RD!Ull, 51!); bihi10(J("(l/)/jV 

an.dP"tmUlr!f,51!1. 

FOfllllA TI O~ OP DIVERTIOOL l,519; btf)UQ!}raphyamt couri;.eaml pr<1('1\0!d•, lilb: 

tiun, SSl; 11ern1~•im1, 5,<;j; the JlCricanliul fric 

V OL. Vl.-64 

l ND"CRATIW .\l~DU!lTJ'IO·Pl!:H I C.t.RD I TIS .t.:00 1'.i.R.t. 

P NE l:MOi"ERIOAlllHU)I. fi3'i': bib/iQ(Jr(lpf1y. {;.j i ; t!li· 

olri!J!J. r,;,...,; com1M>•itinn of lh(' 1.(11~. ti5~: A!fmp

i1,mtt111/11qv, t ~;tt; ttlftl/"'''1.~. ti!il: tr1mtmnii, o;·i. 

H VDllOPElllCAlllllU:.1, !;iii: t;1,/wrJ1·r1ph1;. fi!H: <.~Jill• 

ineliologyorrnttyd('g'C'nern 
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Phthillisfollowingwhooping-coui;h.70S 

I'hy.•icalsympt.omsofdlse:w.:softhchcart. 

l'iurry, U:J, G~S. 
Pirogoff.8. 

Pi.;.'l,climnteof,lnvo.lvulardiseascs. 
pj..,.,\niu~.Scbastiau, 2'.I";!. 

l'ltcairn.556. 
l'itha,!166,tri'G. 

desPh1..11ch~,Tanqucrel,S5I. 

Plchchl,5'JI. 

l'Jc><,imeterinei:aminntionofhca.rt,2-1. 

PolutcbmJw. H13,372. 

Ponfick", 1Hi, 2-i!l, 250, !!::il, 3!11. ·ll\ ·~'l!I, •ISL 
Port.C'r,HI. 

l'rout,&19. 
l'mrii..""O.acomplicntionordifflcultd<'ntition,775. 

l'nlmonnryartery,alfretionqof, In etiology of hyper

trophy,100.19i. 

Pulmnnaryconge<;tioufo\lowingbcartdiscase,100. 

Pulmonary infarction..,, tU.1. 

12.'3; oftrku<=pid\•alve, 11(); lnnnrrowingof the 

aortn,•175;1n11crvou9pal1>itntion,805;inpcrl

carJ!nl adbcHions, 636; in pcrictLnllti~, O'.~j; In 

sU!no~illof the oatium nortlcum, 114; of tho left 

oatillmn~nosnm, 12!.I; inwound.o>ofthohcurt,278. 

Pu~th·c1in1mcurism,459. 

Pyremini11ctiologyof11.CUtemyocarditi,_2Z7; ofperl.

carditis,5S8; ofphlchitis,4t!S; lollowingexartcr

iti,.,3-lS. 

Pyroligneou,,acidlnnoDlll,816. 

Qu . .us,2 18,2Gl. 
Qun-..~ia In \'nlvu\ar diseases, lG..~ . 

Qucvennc, MU. 

Quiucke 011 dl~eascs of the vMCular syncm, 3'15. 

Quinine in ncute diphthcritic cmJomnliti@, &l; m 

acutemyocmditi>1,2=¥.l: in chylurin,5-13: in hy-

1.icrtrophy of hcnrt, 21!J; in J)('ricnrditi~, G19, G22; 

i111<u1Jacute,·crrnco:;c endocnnhti~, tn: in ulvu

lardbcwsc~, 16~; in whoo11ing-cough, ':':?!, 'i27. 
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R!olt1.n,5-ii,fi2'?,G2.'1. 

&:hro<'k,L.,m 11.ulot>rt.><,t,:;!,1. 

Robin,!t71. Schrocurr on chnnge~ !n the po::ition of the hcnrt o.nd 

Uoe.Hanulton,GSl,715. 

Ro<-ll.i7!1. 
R<'K'•·er. 2!Y.I. Schu111o<.-l,4ti.1. 

11.•~r.117,5!15,G!k;,6!.t!J,723,72-i,82-q,OG2. Schil.tzen\J<·l},'('r,343.,640. 

Rohriz.5.'ltt,5:J7. Schwall)l.',-1;;.1. 

Rokit.an~ky. 63, 1!1"2, 204. 211, 2-Y,. '!-11, 2 l::i. 248, 21r.?, Schwan1la, !16:1. 

2.l.I, 301, 312, 315, 317, 3-17, 351,35-1, 3W,374, Schweig,.:L·rScidcl,11. 

:r.u. 401, -111. ·131. 443., 4G6, 474, 4112, 52:.!, 525, 530, Sckni~i~ or arterinl trncts in etiology or hypcrtro1ihy. 

!'i'U,!)35.00I,568. l!l:J. 

Romero, G:.!:2. I Sm•''"';,, oi;,,;ogy •>I ,..,,,,,;,;,.,1~ro~.7'0 

Ro-;cn, 727, 

ll.<>M!nstein,193,557,GS0,6$1. 

Ru..cn l.('in, introduction to di-eaacsor theboort.,3, 

ondit<Ca'll'ilofthccndocartlium,GI. 

Rnl<t11.n,2fiG. 

Rotn.3'.!S 

Hoth.bS,1!13,2-'12. 

Jtounncl, rn. 
H.ougc,'15.'l 

Roux,2'71. 

Jludingcr. 5(',.'l. 

Ru11tnreof1mcuris;mof norta.4-<>7, 43t,433,434,4'lS 

innnrro11;ngofthcaona.47G 

Rupture, 1<Pontancou.s, of heart.. Sec Spoutaneou>1 

ll1111ture. 

nu~l. t'ilG. 

SrilicyhHf'OfJIOll11\nperica.rditl<1.,6'10. 

S.1\icylicacidint.rentmentofdlphthcnticcndocarditia, 

tt!J. diti~, lilG. 

f;nn<ll'N, Gz>:I. Sht'lton. C. S i'ZT. 

f'anollfort.312. Sil'bert . 814.Si!i. 

fl.mn·Ai,:t'fl,,GSO. 

Sca111monyinvnlvnlnrdisenSC10, 170. 

1G..:;;inwhou11lng·cough,i21,727. 

Simon, S:>:l. 

Scnrlflcatlontorrcmoving<edcmn following valvul:u Simum·t.2:l7 

f:.iz<-ofhcnrt.,11. 

Scarladunucomplicntion ofsubncutcexanthclllJl.tous f:.k;n.nf?ectionaof,indifficultdcnt!tion.77·1. 

cndOC"llrditis,bG 

~h('('lc.4M. 

Ekhcit.icr,2CI. 

~khill'rr. Jnllu~. '199. 
~hipmnnn,m 

fkhm!dt.,C.,itlS. 

Skin,d111hthcriaor.!l·l'I. 

Skod11.,15,t!l,2!1.rlo"1,f>1.123,17!l,182.IS.1,~.211. 

~~. 21ti, :ltl1, 51!-i. S!H, 5JJ, 600, 622, G2'J, G-11, WS. 

Sl<rzccka.:.!S:i. 
Sln•·J'm~ky, :35& 

!-;mith. \S'], 

Srnilh.ILW.,<113 
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Sobn1h1•im,Z?G. 'To.rtarcm<'ticinhrf'('rtrophr. 21!1. 

:~~:~~=:~ of, iii thrui.h, SOG; carbonate of, in Tan;;,l.Cl> of ,,.,,Jo. m irubu.cutc vcrruco-o en•locnrditi..;., 

thni~h, ~: i11lu1lamm or <;111b<matc of. 111 oulJa.- T~tc in ~tomt'ltiti4 enl:>.rrhall~, if.S 

cute \'Crnioo.l· c1Ht...1<.-.i.rd1u,,., !l:l; ... <1.hcy!atc of. in T<.o.a i11 ncut.c myoc"Urdili.;, ~fl; in dilattnion o{ ht-art, 

1JC'ricanhti-, Ii'..~•: sulr•hnru of, in trentml.'nt of 2HI. 

Htronwyer,151,'l'-17. 

~uc11uct, ;31~1. 

Su]\1hurill•\·hooplngco11gh,727, 

8nl11huric11eitlin noma,blG. 

Sunon.350,:lY>. 

lnwhoopingcough,727. 



1::-IDEX. llll3 

Tu~tel,W!l, 

Tuf't'ncll, 159. 

toWgy, ol!'lfl; ln,lh·i<Junlvcinsnll'C"Cted, -197; ll"t<l£
mt111. 500. 

Tu1110N In etiology_of1pontanoonsruplure,262. 
Torck,!f.1.:1. 

Turprntlnclnnom.'\,Sl6. 

Tu.willcor1vul~lva. Sec whOOJJlng cough. 

Tn1holdfcverinct\o\ogyoffauydcgl·ncrntion,250. 
Tnlhlwfevcrinctiolol{yof n.trophy,~;?1; in etiology 

DILJ.TATlOSOli' TU£ II£ll0ftftROID~L \"EDIS, 501; 

pMl1u/111Jy.50l; tlfoltl!J!f, 502. 11ym1•tumotfofo:111 

50.j; d111u1101>l11cmU])Nl'JIWalil, riuti; trtutmtut. 

407. 

NA1tnow1so.1.sDOBl..ITEIU.TIOS,5ol.JS; tll9ln(T!Jmld 

()ffottydcg<:ucrntion, 250. V•l•"'"'- 2"1,'351,477,0•20. 

U LCER of stomnch following chronic cndarteri tis, "'"''="'"'' '" """''"'''" ol 
31:1-1 

U1:~t.Hyllr:irg. 1 ln\1hooping.coug\1,727. 
Ure, b:>::I. 

Urine In ncutc myocnri\itl~. !?!lG; in pcricardinl acl -
hc~lon~. 0.16, In pcr lcnrditis, G05; in n1lvula1 
hcnrttll-«iS<'.',112. 

Urtiroria,acomplicntionofdifficultdcntition, 77·J. 
Uwrhu.rt , 112. 

Y1.LES'Tlll'£,9.i8. 

\'ulcntinl'r,!?5 1. 
Yaleri11.ninmlvularJ.iscaliC9,167;inwhooping-cough, 

in. I "'"""~""·· """"""" 1.m. "'· r.~~ 
Yalcrianatcof iincmwhooping-cough, 727. 
Ynlldx. D., NJ5 
Vnl-.nlva,2!:11,458. 

Vain·, aortic, ln~umcicncy of, In etiology or hy1Y.'r 
l!l-1 

Valvu\nrcliscll.5C or hcar~ln etiology of subo.cutc vcr· Yomit:ng- in ncutecliphthcriticcndocnrditls, IG. 
ruco-et·nclocnrditls. tiG. VnndcYwnlc,bOt-, t:illi. 

\'nuzi:ttl,•15!l. 
Vurlco-coond1tion of veins following chronic cndar· Vul11inn, 78. 

tl:'r1u~. ab:J 
\

011J;Jln,$I. \\'1.CllSllt'TO,{j6G,S2I, 

Van \'t.~n, 15J. 
' 'e ln.il, Dlselu ea of the, 486; &tb/loqrapll!J, Wagner, 2.'IO. ~-: S, 2Sl, 25"1, !'!l-1,5'?9., W., r.r6, 8(\1, 

4bli. Wai;ri1crondi~ofthci-0ftpalatc,btid. 

Aci;;n:PnLEB ITIS, 4'!6; patllolQflU, ·156; etiology, Wai.;-tnffc.2St.i. 
4"1; avmpk11111w1lo!Jy, -.1s._q; trerillru11l, 4~~ Wahl, 15:J 

C HRON ICl'llL£BITIS,4h"tl;etlolQf)V,·ll:o'1,ptlt/1tJlQ!!U. Waldeycr,2S!l.3G.3 
4!1(); ,_11mf1lvmdWfO(IU, 4!l0; treatm~11t. 4!J\ Wallmann. 4Sl. 

lh'PEll.Tll01'111' , ATll.OP ll T, l)EGES'£1lAT IOS, XEO· Wal~hc, 28, 5!11,G:i9. 

PLA!.lllSOVTUE\'E!i'llUS00ATS,4!1l; uen.ualpa- Ward,274. 

thn/il(J!J,•191. Warrm,976. 
Svr111L1T10 D iss.us, 493; btbllo(INlJ)l1y a1ul pat"-· Wa.ur--, minCTa.1, in ratty dN.,"Cncmtion of hcnrt. 2,j~I, 

i;l'1!JV,41l.3. or Homb11rg,aml Kh,oill{;cn and Socltu, in vnl· 
DILATATIO'I' OP TU ~ V£1ll'8, 4 !1 1 ; /,/111ior;r11p!iv, Vlllnrdi.;ci1•c1<, l!iS. 

40·1; pat4olvuu, 4!1 1 ; etlol11uv, l'J.J; BVIJl/Jtu11ir1- Watson, E benezer, "it~. 



\\·cbt'r,&1, r .. 1. 234, 4:!0. 

\\"('h1•r,A. !Ni2. 

Wd,.·r,A.ll . ,·131. 

\Y('\.K.•r, C. 0, 1M. ::<:11. 41~ .• 'ill 

\\'elx'r,0.,ZJl..l.51·t,5~752,i~;J.7~. 

Wl'ightofhenrt,11,W3. 
Weilund,t:-.1. 

ll'DEX. 

it~ 1hm1tinn. ':'fll • romplirnt.1"11111t, 

;111: c:lpillnry broncliitil','i02; 1mcumoni11, 'itJ:J; 

atelect.1-i-, il'·I; 11llthisi~, 7UJ; )l\curi~}\ 70j 

ncrvou~ Fymptom11. 700: the <'JO and ear, 706: 

theacutccxanthcmat:i,iU7: pdho/o(JK'uiwltltO· 

mv, 70!1; di11g111.i.ib, 712: vnJf111v&iJr, 715; trU1.i. 

'7V'1lt,7l!I: pru11h)h1\i!1,i:?ll; lnternnl rcmc1liei:, 

721; treatment tluring thrRlt.uCkJllof couj..'hing, 

';21: iuh;.1lntiun iZJ; cxlt·11111I n:ml.1.11..,~, 7~1. 





""fl- r < l1 '11 ,t ~ ,,r 

.. 

3f'll)l03W ~o A!IY!l911 l't'NOllVN .... 3NIJI03W ~o AllV!1911 WNOllVN 

~~"' ~ {~) 
~ 

~ ~ 
! 1 A" ! )t I' I~ :il1f: J, 

~ g 

.. 
1./ j l<i:-/T'l 

,;,. 

'f' 

NATIONAL LIBRARY Of ME01(1Nt l~ATIONAL LIBRARY Of MEDICINE NATIONAL ll8RARY OF MEDICINE 



/ 

NAllONAl UBltAllY OF MEDICINE NATIONAL ll!RARY Of MEDICINE 

'IATIONAL LIBRARY OF MEDICINE NAllONAL LIBRARY Of MEDICINE NATIONAL LIBRARY OF MEDICINE 

... 

1 / l ~~ j 
NATIONAL UUARY OF MEDICINE NAllONAL ll&llARY Of MEDICINE 

3N1)10 }W ~o Al1Vll91l WNOUVN 3Nl)!03W :to All'f'Ull l'VNOIJ'f'N 

l"TIONAL LIBRARV OF MEDICINE NAIJONAL U8RAllY Of MEDICINE NATIONAL llBllAllY OF MEDICINE 

"'1)103W :to >.ll'f'Ull WNOIJ'f'N )Nl)IQ}W ~o All'f'll911 WNOIJVN 3Nl)I03W :to l.11'111911 WNOU'f'N 

•ATIONAL lt811AllY Of MEDICINE NATIONAL llBllAllY OF MEDICINE N.6.flONAl llBRAltY Of MEDICINE 




	63550630RX4_000001
	63550630RX4_000002
	63550630RX4_000003
	63550630RX4_000004
	63550630RX4_000005
	63550630RX4_000006
	63550630RX4_000007
	63550630RX4_000008
	63550630RX4_000009
	63550630RX4_000010
	63550630RX4_000011
	63550630RX4_000012
	63550630RX4_000013
	63550630RX4_000014
	63550630RX4_000015
	63550630RX4_000016
	63550630RX4_000017
	63550630RX4_000018
	63550630RX4_000019
	63550630RX4_000020
	63550630RX4_000021
	63550630RX4_000022
	63550630RX4_000023
	63550630RX4_000024
	63550630RX4_000025
	63550630RX4_000026
	63550630RX4_000027
	63550630RX4_000028
	63550630RX4_000029
	63550630RX4_000030
	63550630RX4_000031
	63550630RX4_000032
	63550630RX4_000033
	63550630RX4_000034
	63550630RX4_000035
	63550630RX4_000036
	63550630RX4_000037
	63550630RX4_000038
	63550630RX4_000039
	63550630RX4_000040
	63550630RX4_000041
	63550630RX4_000042
	63550630RX4_000043
	63550630RX4_000044
	63550630RX4_000045
	63550630RX4_000046
	63550630RX4_000047
	63550630RX4_000048
	63550630RX4_000049
	63550630RX4_000050
	63550630RX4_000051
	63550630RX4_000052
	63550630RX4_000053
	63550630RX4_000054
	63550630RX4_000055
	63550630RX4_000056
	63550630RX4_000057
	63550630RX4_000058
	63550630RX4_000059
	63550630RX4_000060
	63550630RX4_000061
	63550630RX4_000062
	63550630RX4_000063
	63550630RX4_000064
	63550630RX4_000065
	63550630RX4_000066
	63550630RX4_000067
	63550630RX4_000068
	63550630RX4_000069
	63550630RX4_000070
	63550630RX4_000071
	63550630RX4_000072
	63550630RX4_000073
	63550630RX4_000074
	63550630RX4_000075
	63550630RX4_000076
	63550630RX4_000077
	63550630RX4_000078
	63550630RX4_000079
	63550630RX4_000080
	63550630RX4_000081
	63550630RX4_000082
	63550630RX4_000083
	63550630RX4_000084
	63550630RX4_000085
	63550630RX4_000086
	63550630RX4_000087
	63550630RX4_000088
	63550630RX4_000089
	63550630RX4_000090
	63550630RX4_000091
	63550630RX4_000092
	63550630RX4_000093
	63550630RX4_000094
	63550630RX4_000095
	63550630RX4_000096
	63550630RX4_000097
	63550630RX4_000098
	63550630RX4_000099
	63550630RX4_000100
	63550630RX4_000101
	63550630RX4_000102
	63550630RX4_000103
	63550630RX4_000104
	63550630RX4_000105
	63550630RX4_000106
	63550630RX4_000107
	63550630RX4_000108
	63550630RX4_000109
	63550630RX4_000110
	63550630RX4_000111
	63550630RX4_000112
	63550630RX4_000113
	63550630RX4_000114
	63550630RX4_000115
	63550630RX4_000116
	63550630RX4_000117
	63550630RX4_000118
	63550630RX4_000119
	63550630RX4_000120
	63550630RX4_000121
	63550630RX4_000122
	63550630RX4_000123
	63550630RX4_000124
	63550630RX4_000125
	63550630RX4_000126
	63550630RX4_000127
	63550630RX4_000128
	63550630RX4_000129
	63550630RX4_000130
	63550630RX4_000131
	63550630RX4_000132
	63550630RX4_000133
	63550630RX4_000134
	63550630RX4_000135
	63550630RX4_000136
	63550630RX4_000137
	63550630RX4_000138
	63550630RX4_000139
	63550630RX4_000140
	63550630RX4_000141
	63550630RX4_000142
	63550630RX4_000143
	63550630RX4_000144
	63550630RX4_000145
	63550630RX4_000146
	63550630RX4_000147
	63550630RX4_000148
	63550630RX4_000149
	63550630RX4_000150
	63550630RX4_000151
	63550630RX4_000152
	63550630RX4_000153
	63550630RX4_000154
	63550630RX4_000155
	63550630RX4_000156
	63550630RX4_000157
	63550630RX4_000158
	63550630RX4_000159
	63550630RX4_000160
	63550630RX4_000161
	63550630RX4_000162
	63550630RX4_000163
	63550630RX4_000164
	63550630RX4_000165
	63550630RX4_000166
	63550630RX4_000167
	63550630RX4_000168
	63550630RX4_000169
	63550630RX4_000170
	63550630RX4_000171
	63550630RX4_000172
	63550630RX4_000173
	63550630RX4_000174
	63550630RX4_000175
	63550630RX4_000176
	63550630RX4_000177
	63550630RX4_000178
	63550630RX4_000179
	63550630RX4_000180
	63550630RX4_000181
	63550630RX4_000182
	63550630RX4_000183
	63550630RX4_000184
	63550630RX4_000185
	63550630RX4_000186
	63550630RX4_000187
	63550630RX4_000188
	63550630RX4_000189
	63550630RX4_000190
	63550630RX4_000191
	63550630RX4_000192
	63550630RX4_000193
	63550630RX4_000194
	63550630RX4_000195
	63550630RX4_000196
	63550630RX4_000197
	63550630RX4_000198
	63550630RX4_000199
	63550630RX4_000200
	63550630RX4_000201
	63550630RX4_000202
	63550630RX4_000203
	63550630RX4_000204
	63550630RX4_000205
	63550630RX4_000206
	63550630RX4_000207
	63550630RX4_000208
	63550630RX4_000209
	63550630RX4_000210
	63550630RX4_000211
	63550630RX4_000212
	63550630RX4_000213
	63550630RX4_000214
	63550630RX4_000215
	63550630RX4_000216
	63550630RX4_000217
	63550630RX4_000218
	63550630RX4_000219
	63550630RX4_000220
	63550630RX4_000221
	63550630RX4_000222
	63550630RX4_000223
	63550630RX4_000224
	63550630RX4_000225
	63550630RX4_000226
	63550630RX4_000227
	63550630RX4_000228
	63550630RX4_000229
	63550630RX4_000230
	63550630RX4_000231
	63550630RX4_000232
	63550630RX4_000233
	63550630RX4_000234
	63550630RX4_000235
	63550630RX4_000236
	63550630RX4_000237
	63550630RX4_000238
	63550630RX4_000239
	63550630RX4_000240
	63550630RX4_000241
	63550630RX4_000242
	63550630RX4_000243
	63550630RX4_000244
	63550630RX4_000245
	63550630RX4_000246
	63550630RX4_000247
	63550630RX4_000248
	63550630RX4_000249
	63550630RX4_000250
	63550630RX4_000251
	63550630RX4_000252
	63550630RX4_000253
	63550630RX4_000254
	63550630RX4_000255
	63550630RX4_000256
	63550630RX4_000257
	63550630RX4_000258
	63550630RX4_000259
	63550630RX4_000260
	63550630RX4_000261
	63550630RX4_000262
	63550630RX4_000263
	63550630RX4_000264
	63550630RX4_000265
	63550630RX4_000266
	63550630RX4_000267
	63550630RX4_000268
	63550630RX4_000269
	63550630RX4_000270
	63550630RX4_000271
	63550630RX4_000272
	63550630RX4_000273
	63550630RX4_000274
	63550630RX4_000275
	63550630RX4_000276
	63550630RX4_000277
	63550630RX4_000278
	63550630RX4_000279
	63550630RX4_000280
	63550630RX4_000281
	63550630RX4_000282
	63550630RX4_000283
	63550630RX4_000284
	63550630RX4_000285
	63550630RX4_000286
	63550630RX4_000287
	63550630RX4_000288
	63550630RX4_000289
	63550630RX4_000290
	63550630RX4_000291
	63550630RX4_000292
	63550630RX4_000293
	63550630RX4_000294
	63550630RX4_000295
	63550630RX4_000296
	63550630RX4_000297
	63550630RX4_000298
	63550630RX4_000299
	63550630RX4_000300
	63550630RX4_000301
	63550630RX4_000302
	63550630RX4_000303
	63550630RX4_000304
	63550630RX4_000305
	63550630RX4_000306
	63550630RX4_000307
	63550630RX4_000308
	63550630RX4_000309
	63550630RX4_000310
	63550630RX4_000311
	63550630RX4_000312
	63550630RX4_000313
	63550630RX4_000314
	63550630RX4_000315
	63550630RX4_000316
	63550630RX4_000317
	63550630RX4_000318
	63550630RX4_000319
	63550630RX4_000320
	63550630RX4_000321
	63550630RX4_000322
	63550630RX4_000323
	63550630RX4_000324
	63550630RX4_000325
	63550630RX4_000326
	63550630RX4_000327
	63550630RX4_000328
	63550630RX4_000329
	63550630RX4_000330
	63550630RX4_000331
	63550630RX4_000332
	63550630RX4_000333
	63550630RX4_000334
	63550630RX4_000335
	63550630RX4_000336
	63550630RX4_000337
	63550630RX4_000338
	63550630RX4_000339
	63550630RX4_000340
	63550630RX4_000341
	63550630RX4_000342
	63550630RX4_000343
	63550630RX4_000344
	63550630RX4_000345
	63550630RX4_000346
	63550630RX4_000347
	63550630RX4_000348
	63550630RX4_000349
	63550630RX4_000350
	63550630RX4_000351
	63550630RX4_000352
	63550630RX4_000353
	63550630RX4_000354
	63550630RX4_000355
	63550630RX4_000356
	63550630RX4_000357
	63550630RX4_000358
	63550630RX4_000359
	63550630RX4_000360
	63550630RX4_000361
	63550630RX4_000362
	63550630RX4_000363
	63550630RX4_000364
	63550630RX4_000365
	63550630RX4_000366
	63550630RX4_000367
	63550630RX4_000368
	63550630RX4_000369
	63550630RX4_000370
	63550630RX4_000371
	63550630RX4_000372
	63550630RX4_000373
	63550630RX4_000374
	63550630RX4_000375
	63550630RX4_000376
	63550630RX4_000377
	63550630RX4_000378
	63550630RX4_000379
	63550630RX4_000380
	63550630RX4_000381
	63550630RX4_000382
	63550630RX4_000383
	63550630RX4_000384
	63550630RX4_000385
	63550630RX4_000386
	63550630RX4_000387
	63550630RX4_000388
	63550630RX4_000389
	63550630RX4_000390
	63550630RX4_000391
	63550630RX4_000392
	63550630RX4_000393
	63550630RX4_000394
	63550630RX4_000395
	63550630RX4_000396
	63550630RX4_000397
	63550630RX4_000398
	63550630RX4_000399
	63550630RX4_000400
	63550630RX4_000401
	63550630RX4_000402
	63550630RX4_000403
	63550630RX4_000404
	63550630RX4_000405
	63550630RX4_000406
	63550630RX4_000407
	63550630RX4_000408
	63550630RX4_000409
	63550630RX4_000410
	63550630RX4_000411
	63550630RX4_000412
	63550630RX4_000413
	63550630RX4_000414
	63550630RX4_000415
	63550630RX4_000416
	63550630RX4_000417
	63550630RX4_000418
	63550630RX4_000419
	63550630RX4_000420
	63550630RX4_000421
	63550630RX4_000422
	63550630RX4_000423
	63550630RX4_000424
	63550630RX4_000425
	63550630RX4_000426
	63550630RX4_000427
	63550630RX4_000428
	63550630RX4_000429
	63550630RX4_000430
	63550630RX4_000431
	63550630RX4_000432
	63550630RX4_000433
	63550630RX4_000434
	63550630RX4_000435
	63550630RX4_000436
	63550630RX4_000437
	63550630RX4_000438
	63550630RX4_000439
	63550630RX4_000440
	63550630RX4_000441
	63550630RX4_000442
	63550630RX4_000443
	63550630RX4_000444
	63550630RX4_000445
	63550630RX4_000446
	63550630RX4_000447
	63550630RX4_000448
	63550630RX4_000449
	63550630RX4_000450
	63550630RX4_000451
	63550630RX4_000452
	63550630RX4_000453
	63550630RX4_000454
	63550630RX4_000455
	63550630RX4_000456
	63550630RX4_000457
	63550630RX4_000458
	63550630RX4_000459
	63550630RX4_000460
	63550630RX4_000461
	63550630RX4_000462
	63550630RX4_000463
	63550630RX4_000464
	63550630RX4_000465
	63550630RX4_000466
	63550630RX4_000467
	63550630RX4_000468
	63550630RX4_000469
	63550630RX4_000470
	63550630RX4_000471
	63550630RX4_000472
	63550630RX4_000473
	63550630RX4_000474
	63550630RX4_000475
	63550630RX4_000476
	63550630RX4_000477
	63550630RX4_000478
	63550630RX4_000479
	63550630RX4_000480
	63550630RX4_000481
	63550630RX4_000482
	63550630RX4_000483
	63550630RX4_000484
	63550630RX4_000485
	63550630RX4_000486
	63550630RX4_000487
	63550630RX4_000488
	63550630RX4_000489
	63550630RX4_000490
	63550630RX4_000491
	63550630RX4_000492
	63550630RX4_000493
	63550630RX4_000494
	63550630RX4_000495
	63550630RX4_000496
	63550630RX4_000497
	63550630RX4_000498
	63550630RX4_000499
	63550630RX4_000500
	63550630RX4_000501
	63550630RX4_000502
	63550630RX4_000503
	63550630RX4_000504
	63550630RX4_000505
	63550630RX4_000506
	63550630RX4_000507
	63550630RX4_000508
	63550630RX4_000509
	63550630RX4_000510
	63550630RX4_000511
	63550630RX4_000512
	63550630RX4_000513
	63550630RX4_000514
	63550630RX4_000515
	63550630RX4_000516
	63550630RX4_000517
	63550630RX4_000518
	63550630RX4_000519
	63550630RX4_000520
	63550630RX4_000521
	63550630RX4_000522
	63550630RX4_000523
	63550630RX4_000524
	63550630RX4_000525
	63550630RX4_000526
	63550630RX4_000527
	63550630RX4_000528
	63550630RX4_000529
	63550630RX4_000530
	63550630RX4_000531
	63550630RX4_000532
	63550630RX4_000533
	63550630RX4_000534
	63550630RX4_000535
	63550630RX4_000536
	63550630RX4_000537
	63550630RX4_000538
	63550630RX4_000539
	63550630RX4_000540
	63550630RX4_000541
	63550630RX4_000542
	63550630RX4_000543
	63550630RX4_000544
	63550630RX4_000545
	63550630RX4_000546
	63550630RX4_000547
	63550630RX4_000548
	63550630RX4_000549
	63550630RX4_000550
	63550630RX4_000551
	63550630RX4_000552
	63550630RX4_000553
	63550630RX4_000554
	63550630RX4_000555
	63550630RX4_000556
	63550630RX4_000557
	63550630RX4_000558
	63550630RX4_000559
	63550630RX4_000560
	63550630RX4_000561
	63550630RX4_000562
	63550630RX4_000563
	63550630RX4_000564
	63550630RX4_000565
	63550630RX4_000566
	63550630RX4_000567
	63550630RX4_000568
	63550630RX4_000569
	63550630RX4_000570
	63550630RX4_000571
	63550630RX4_000572
	63550630RX4_000573
	63550630RX4_000574
	63550630RX4_000575
	63550630RX4_000576
	63550630RX4_000577
	63550630RX4_000578
	63550630RX4_000579
	63550630RX4_000580
	63550630RX4_000581
	63550630RX4_000582
	63550630RX4_000583
	63550630RX4_000584
	63550630RX4_000585
	63550630RX4_000586
	63550630RX4_000587
	63550630RX4_000588
	63550630RX4_000589
	63550630RX4_000590
	63550630RX4_000591
	63550630RX4_000592
	63550630RX4_000593
	63550630RX4_000594
	63550630RX4_000595
	63550630RX4_000596
	63550630RX4_000597
	63550630RX4_000598
	63550630RX4_000599
	63550630RX4_000600
	63550630RX4_000601
	63550630RX4_000602
	63550630RX4_000603
	63550630RX4_000604
	63550630RX4_000605
	63550630RX4_000606
	63550630RX4_000607
	63550630RX4_000608
	63550630RX4_000609
	63550630RX4_000610
	63550630RX4_000611
	63550630RX4_000612
	63550630RX4_000613
	63550630RX4_000614
	63550630RX4_000615
	63550630RX4_000616
	63550630RX4_000617
	63550630RX4_000618
	63550630RX4_000619
	63550630RX4_000620
	63550630RX4_000621
	63550630RX4_000622
	63550630RX4_000623
	63550630RX4_000624
	63550630RX4_000625
	63550630RX4_000626
	63550630RX4_000627
	63550630RX4_000628
	63550630RX4_000629
	63550630RX4_000630
	63550630RX4_000631
	63550630RX4_000632
	63550630RX4_000633
	63550630RX4_000634
	63550630RX4_000635
	63550630RX4_000636
	63550630RX4_000637
	63550630RX4_000638
	63550630RX4_000639
	63550630RX4_000640
	63550630RX4_000641
	63550630RX4_000642
	63550630RX4_000643
	63550630RX4_000644
	63550630RX4_000645
	63550630RX4_000646
	63550630RX4_000647
	63550630RX4_000648
	63550630RX4_000649
	63550630RX4_000650
	63550630RX4_000651
	63550630RX4_000652
	63550630RX4_000653
	63550630RX4_000654
	63550630RX4_000655
	63550630RX4_000656
	63550630RX4_000657
	63550630RX4_000658
	63550630RX4_000659
	63550630RX4_000660
	63550630RX4_000661
	63550630RX4_000662
	63550630RX4_000663
	63550630RX4_000664
	63550630RX4_000665
	63550630RX4_000666
	63550630RX4_000667
	63550630RX4_000668
	63550630RX4_000669
	63550630RX4_000670
	63550630RX4_000671
	63550630RX4_000672
	63550630RX4_000673
	63550630RX4_000674
	63550630RX4_000675
	63550630RX4_000676
	63550630RX4_000677
	63550630RX4_000678
	63550630RX4_000679
	63550630RX4_000680
	63550630RX4_000681
	63550630RX4_000682
	63550630RX4_000683
	63550630RX4_000684
	63550630RX4_000685
	63550630RX4_000686
	63550630RX4_000687
	63550630RX4_000688
	63550630RX4_000689
	63550630RX4_000690
	63550630RX4_000691
	63550630RX4_000692
	63550630RX4_000693
	63550630RX4_000694
	63550630RX4_000695
	63550630RX4_000696
	63550630RX4_000697
	63550630RX4_000698
	63550630RX4_000699
	63550630RX4_000700
	63550630RX4_000701
	63550630RX4_000702
	63550630RX4_000703
	63550630RX4_000704
	63550630RX4_000705
	63550630RX4_000706
	63550630RX4_000707
	63550630RX4_000708
	63550630RX4_000709
	63550630RX4_000710
	63550630RX4_000711
	63550630RX4_000712
	63550630RX4_000713
	63550630RX4_000714
	63550630RX4_000715
	63550630RX4_000716
	63550630RX4_000717
	63550630RX4_000718
	63550630RX4_000719
	63550630RX4_000720
	63550630RX4_000721
	63550630RX4_000722
	63550630RX4_000723
	63550630RX4_000724
	63550630RX4_000725
	63550630RX4_000726
	63550630RX4_000727
	63550630RX4_000728
	63550630RX4_000729
	63550630RX4_000730
	63550630RX4_000731
	63550630RX4_000732
	63550630RX4_000733
	63550630RX4_000734
	63550630RX4_000735
	63550630RX4_000736
	63550630RX4_000737
	63550630RX4_000738
	63550630RX4_000739
	63550630RX4_000740
	63550630RX4_000741
	63550630RX4_000742
	63550630RX4_000743
	63550630RX4_000744
	63550630RX4_000745
	63550630RX4_000746
	63550630RX4_000747
	63550630RX4_000748
	63550630RX4_000749
	63550630RX4_000750
	63550630RX4_000751
	63550630RX4_000752
	63550630RX4_000753
	63550630RX4_000754
	63550630RX4_000755
	63550630RX4_000756
	63550630RX4_000757
	63550630RX4_000758
	63550630RX4_000759
	63550630RX4_000760
	63550630RX4_000761
	63550630RX4_000762
	63550630RX4_000763
	63550630RX4_000764
	63550630RX4_000765
	63550630RX4_000766
	63550630RX4_000767
	63550630RX4_000768
	63550630RX4_000769
	63550630RX4_000770
	63550630RX4_000771
	63550630RX4_000772
	63550630RX4_000773
	63550630RX4_000774
	63550630RX4_000775
	63550630RX4_000776
	63550630RX4_000777
	63550630RX4_000778
	63550630RX4_000779
	63550630RX4_000780
	63550630RX4_000781
	63550630RX4_000782
	63550630RX4_000783
	63550630RX4_000784
	63550630RX4_000785
	63550630RX4_000786
	63550630RX4_000787
	63550630RX4_000788
	63550630RX4_000789
	63550630RX4_000790
	63550630RX4_000791
	63550630RX4_000792
	63550630RX4_000793
	63550630RX4_000794
	63550630RX4_000795
	63550630RX4_000796
	63550630RX4_000797
	63550630RX4_000798
	63550630RX4_000799
	63550630RX4_000800
	63550630RX4_000801
	63550630RX4_000802
	63550630RX4_000803
	63550630RX4_000804
	63550630RX4_000805
	63550630RX4_000806
	63550630RX4_000807
	63550630RX4_000808
	63550630RX4_000809
	63550630RX4_000810
	63550630RX4_000811
	63550630RX4_000812
	63550630RX4_000813
	63550630RX4_000814
	63550630RX4_000815
	63550630RX4_000816
	63550630RX4_000817
	63550630RX4_000818
	63550630RX4_000819
	63550630RX4_000820
	63550630RX4_000821
	63550630RX4_000822
	63550630RX4_000823
	63550630RX4_000824
	63550630RX4_000825
	63550630RX4_000826
	63550630RX4_000827
	63550630RX4_000828
	63550630RX4_000829
	63550630RX4_000830
	63550630RX4_000831
	63550630RX4_000832
	63550630RX4_000833
	63550630RX4_000834
	63550630RX4_000835
	63550630RX4_000836
	63550630RX4_000837
	63550630RX4_000838
	63550630RX4_000839
	63550630RX4_000840
	63550630RX4_000841
	63550630RX4_000842
	63550630RX4_000843
	63550630RX4_000844
	63550630RX4_000845
	63550630RX4_000846
	63550630RX4_000847
	63550630RX4_000848
	63550630RX4_000849
	63550630RX4_000850
	63550630RX4_000851
	63550630RX4_000852
	63550630RX4_000853
	63550630RX4_000854
	63550630RX4_000855
	63550630RX4_000856
	63550630RX4_000857
	63550630RX4_000858
	63550630RX4_000859
	63550630RX4_000860
	63550630RX4_000861
	63550630RX4_000862
	63550630RX4_000863
	63550630RX4_000864
	63550630RX4_000865
	63550630RX4_000866
	63550630RX4_000867
	63550630RX4_000868
	63550630RX4_000869
	63550630RX4_000870
	63550630RX4_000871
	63550630RX4_000872
	63550630RX4_000873
	63550630RX4_000874
	63550630RX4_000875
	63550630RX4_000876
	63550630RX4_000877
	63550630RX4_000878
	63550630RX4_000879
	63550630RX4_000880
	63550630RX4_000881
	63550630RX4_000882
	63550630RX4_000883
	63550630RX4_000884
	63550630RX4_000885
	63550630RX4_000886
	63550630RX4_000887
	63550630RX4_000888
	63550630RX4_000889
	63550630RX4_000890
	63550630RX4_000891
	63550630RX4_000892
	63550630RX4_000893
	63550630RX4_000894
	63550630RX4_000895
	63550630RX4_000896
	63550630RX4_000897
	63550630RX4_000898
	63550630RX4_000899
	63550630RX4_000900
	63550630RX4_000901
	63550630RX4_000902
	63550630RX4_000903
	63550630RX4_000904
	63550630RX4_000905
	63550630RX4_000906
	63550630RX4_000907
	63550630RX4_000908
	63550630RX4_000909
	63550630RX4_000910
	63550630RX4_000911
	63550630RX4_000912
	63550630RX4_000913
	63550630RX4_000914
	63550630RX4_000915
	63550630RX4_000916
	63550630RX4_000917
	63550630RX4_000918
	63550630RX4_000919
	63550630RX4_000920
	63550630RX4_000921
	63550630RX4_000922
	63550630RX4_000923
	63550630RX4_000924
	63550630RX4_000925
	63550630RX4_000926
	63550630RX4_000927
	63550630RX4_000928
	63550630RX4_000929
	63550630RX4_000930
	63550630RX4_000931
	63550630RX4_000932
	63550630RX4_000933
	63550630RX4_000934
	63550630RX4_000935
	63550630RX4_000936
	63550630RX4_000937
	63550630RX4_000938
	63550630RX4_000939
	63550630RX4_000940
	63550630RX4_000941
	63550630RX4_000942
	63550630RX4_000943
	63550630RX4_000944
	63550630RX4_000945
	63550630RX4_000946
	63550630RX4_000947
	63550630RX4_000948
	63550630RX4_000949
	63550630RX4_000950
	63550630RX4_000951
	63550630RX4_000952
	63550630RX4_000953
	63550630RX4_000954
	63550630RX4_000955
	63550630RX4_000956
	63550630RX4_000957
	63550630RX4_000958
	63550630RX4_000959
	63550630RX4_000960
	63550630RX4_000961
	63550630RX4_000962
	63550630RX4_000963
	63550630RX4_000964
	63550630RX4_000965
	63550630RX4_000966
	63550630RX4_000967
	63550630RX4_000968
	63550630RX4_000969
	63550630RX4_000970
	63550630RX4_000971
	63550630RX4_000972
	63550630RX4_000973
	63550630RX4_000974
	63550630RX4_000975
	63550630RX4_000976
	63550630RX4_000977
	63550630RX4_000978
	63550630RX4_000979
	63550630RX4_000980
	63550630RX4_000981
	63550630RX4_000982
	63550630RX4_000983
	63550630RX4_000984
	63550630RX4_000985
	63550630RX4_000986
	63550630RX4_000987
	63550630RX4_000988
	63550630RX4_000989
	63550630RX4_000990
	63550630RX4_000991
	63550630RX4_000992
	63550630RX4_000993
	63550630RX4_000994
	63550630RX4_000995
	63550630RX4_000996
	63550630RX4_000997
	63550630RX4_000998
	63550630RX4_000999
	63550630RX4_001000
	63550630RX4_001001
	63550630RX4_001002
	63550630RX4_001003
	63550630RX4_001004
	63550630RX4_001005
	63550630RX4_001006
	63550630RX4_001007
	63550630RX4_001008
	63550630RX4_001009
	63550630RX4_001010
	63550630RX4_001011
	63550630RX4_001012
	63550630RX4_001013
	63550630RX4_001014
	63550630RX4_001015
	63550630RX4_001016
	63550630RX4_001017
	63550630RX4_001018
	63550630RX4_001019
	63550630RX4_001020
	63550630RX4_001021
	63550630RX4_001022
	63550630RX4_001023
	63550630RX4_001024
	63550630RX4_001025
	63550630RX4_001026
	63550630RX4_001027
	63550630RX4_001028
	63550630RX4_001029
	63550630RX4_001030
	63550630RX4_001031
	63550630RX4_001032
	63550630RX4_001033
	63550630RX4_001034
	63550630RX4_001035
	63550630RX4_001036
	63550630RX4_001037
	63550630RX4_001038
	63550630RX4_001039
	63550630RX4_001040
	63550630RX4_001041
	63550630RX4_001042
	63550630RX4_001043
	63550630RX4_001044
	63550630RX4_001045
	63550630RX4_001046

