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gen dcr Wtirzburgcr mcdicinischc Gcscllschaft, 1856, Baud 6. "On Rigor 1\Iortis, 

etc./' Prager Vicrtcljahrcsschrift, Band 50, 1856. "Hesearches on the Origin aad 

Nature of Epileptic Spasms and Epilepsy in General," Frankfurt, 1857 (published 

in conjunctioJJ with his friend A. Tenner). "On the Hu1iturc of the Inner .Mem

branes of the Cervical Arteries in Death by Hanging, 11 Virchow's Archiv1 1857. 

"On the Death of Limbs after Injections of Chloroform into the Arteries," Virchow's 

Archiv. 1858. "On the Absence, Malformation, and Doubling of the Uterus; :Mis

conception and the .Migration of the O\'um," WU1zburg, 1859. In the autumn of 

185!) Kussmaul removed to Erlaugen, where he became Professor of Internal Medi

cine and Director of the Medical Clinic and Polyclinic, remaining in this city until 

thespriug of 1863. 
Of numerous dissertations which have appeared under l1is authority, such as 

that of Max Doedcrlcin, "On the Diagnosis of Cnncerous Tumors in the Right 

llypochouclrium," 1860, which perhaps deserves special notice, there are also: 

"H~3carches on Constitutional l\forcurinlism," 'VU.rzburg, 1861. "Ou Sexual Ma

turity," Wiirzburger mcdiciniscbe Zeitscbrift, 1862. "Contributions to the Anatomy 

and Pathology of the Urinary Apparatus," WUrzburger medicinische Zc·itschrift, 

1863. "A Free Concret ion in the Pericardium/' Ibid., 1864. In the spring of 1863 

he accepted a call to Frei burg in Breisgau. H ere he received calls to Basel, KOnigs

bcrg, Grnifswa1d, Tiibingen, and Breslan, all of whicl1 he refused. In FJC·iburg 

he published numcrom1 articles. Of t11ese we may mention the following: "On the 

Diagnosis of Embolism of the Mesenteric Artery,'' 'VUrzburgcr med. Zeit., 1864.. 

"The Cold in the llend of Infan ts," Jleulc and Pfcufcr's Zeitschrift f. rationelle 

l'i1 1'd icin, 18G5. "On Congenital Narrowing and Closure of the Pulmonary Arte

ri es," Ihid., 1865. "The Developmental Periods of Exact )Icdicinc." "On tile 

Causes and the Phenomena of our Death" (two public addresses), Freibnrg, 1865. 

"On Periartt:ritis Nodosa" (in conjunction with Prof. R. Maier), Deutsches 

Archiv, 1866. "The J.Jungs and Bronchial Glands after Incincrat.ion," after ana

lyses by Dr. C. W. Schmidt, Ibid., 1866. "On Poisoning by the Chloride of 

Zinc" (in conjunction with Dr. llonscll), Klinische 'Vochcnschrift, 186G. "Several 

Obs<'rvntions on Rare Affections of tlie Liver.'' Ibid., 18G7 and lSGB. "Sixteen· 

Observations on Thoraccntesis in Pleurisy, Empyema, ancl Pyopneumothorax," 

Dcutschcs Archiv f. k1in. :Med., 1868. .c On the Treatment of Gastric Dil::1.tations, 

by a New Method-the Stomach: Pump," Ibid., 1869. "Tweuty Letters on the Inocu

lation of Variola and Vaccinia-A General Exhibit of the Vaccination Question,'' 

Freiburg, 1870. "Ou Rheumatic Tetanus," Berl. klin. Woch., 1871. •·On the 

Pathological Auatomy of C'hronic Snturnismus n (with R. Mnicr), Dcutscbcs Archl". 

1872. "On the Doctrine of Tetanus," Berl. klin. 'Voch., 1872. "On an Aho1tive 

Form of Tetanus," Deutschcs Archiv f. klin. Med., 1873. "On Spontaneous Grad

ual Closure of the Trunk of the Great V:csscls of the Neck," Deutsche Klinik, 

1872. ''On Progressive Bulbar Pnralysis,n Sammlung klinischer Vorhiigr, by Volk
mann, 18i3, No. 54. 

In the autumn of 1876 he went to Strassburg, to take the direction of the Cl inic 

and Polyclinic. Professor Kussmaul married Louise Wolf, in 1850. One of his 
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daughters is the wife of Professor Czerny, who was recently called from Freiburg 
to lleidclbcrg 1 as the successor of the deceased Simon. 

ALBERT EuLENBUlW was born August 10, 1840, in Berlin. Tiis father was the 
well-known orthop~dist, who first introduced the Swed ish movement-cure into 
Germany, and utilized it in a sci<>ntific manner. His studies were carried on in 

Bonn and Berlin, and in the year 18Gt i1c took a prize on the fo llowing question 
proposed hy the Berlin University: "On the Influence of Cardiac Hypertrophy and 
Disease of the Cerebral .Arteries on the O<>currcnce of Ccrchml llcmorrhagc," Yir
<'how's Archiv, Band X.XIV. llis g raduati un dissertation of the same year was 

"De nrgumentis irritabilitatis muscularis recentioribus. 11 In 1803 llC became Assist
ant Physician at the University Hospi tal in Gre ifswald; in 1R64 he took the prize 
foundecl by ITufcland's Society, for the best work on the hypodermi c injection of 
remed ies, printed in 18G5, under the title " The H ypodermic Injection of Remedies 
-after Physiol.ogical Resea rches and C' linical Experiences," August Ili rschwal cl , 
second edition, 1869; third edition, 1875. In 18G6 he eetablishecl himself as a 
private instructor at the Un iversity of Berlin. l<'rom 18G9 to 1871 he was Assistant 
at the Polyclinic of the University. llc took part in the campaigns of 1864, 18GG, 

and 1870 to 1871 i in the latter year he publislicd his ":Manua l of Functional Nerv
ous Diseases,n August ITirschwald , Berlin; and in 1873, in conjunction with Dr. 
Paul Guttmann, his" Pathology of the Sympatheti c.'' Since 1874 he has been Pro
fesso r of :Medicine at the University of Grcifswald. Eulcnlrnrg ltas also published 
numerous small article$ in the domain of neural pathology and electrotherapy, as 

also in experimen tal plia111rncology (on qu inine, narcein, bromine, calcium, trans
fusion, acute poisoning by phosphorus, uitri tc of a.my!, etc.), most of which have 

appeared in the Archives of Anatomy and Physiology and Pathological Anatomy, 
and in the German Arch.iv fi.ir klini schc )foclicin. Eulenburg is au honorary mem
ber of the New York Neurological Society, and corresponding member of the New 

York Society of Neurology and Electrology. 

FnEDERTCK JOLLY was born in IIcidelberg, November 24, 1844, but in 1554 his 
family moved to Munich, where he attended the gymnasium, and in the autumn of 
1862 the uni ve rsity. ITc studied medicine in Munich and Goettingen, and in the 
former city he was for two years Assistant at Pfoufer's :Medical Clinic. While in 

Berlin and Vienna he turned his attention ch iefly to mental diseases, then entered 
the Bavarian Lunatic Asylum of Werncck, as Assistant, later accepting a similar 
position at the insane depa1tmeut of the Julius Tiospital in Wtirzburg. There, in 

1871, he was installed as pri vate instructo r, and in 1873 responded to a call as 
Extraordinary Professor of Psychin.try and Director of the Ps)·chiatric Clinic nt the 
University o f Strassburg. In the beginning of the year 1875 he was made full pro
fessor. IIis li terary productions relate in part to the domain of the anatomy and 

physiology of the nervous system, in part to questions of psychiatry and neura l 
pathology. They are: "On the Ganglion-Cells of the Spinal Cord," Ze itsch. f. wiss. 
Zoologie, XVIL "A Case of Faulty Development of the Bull.ms in the llumnn 

(Male) Brain/' Zeitschr. i. rat. Med., 3, XX.'XVL 
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"On Traumatic Enccplrnliti~,·· in Stricker's Studicn aus dem Institute f. cxpcri
mcntelle Pathologic, 1869. "Researches on Cerebra l l~ressurc and on the Blood-

1\Jovemcuts in the Skull, 71 "\Ylirzburg, 1871. 
"Report on the Insane Department of the Julius IIospital," "\Vlirzburg, 1873. 

'l'he Arch iv f. Psychiatric also contains some articles by him, on " P sychoses in 

Consequence of the Campaign of 1870 and-1871," on w~Iultiplc Cerebral Sclerosis," 
on " The Electric Examination of those having Halluci nations of lleariog," "On 
the Care of the Insane at Jl omc in Scotland." Various other articles have al so 

appeared in the medical weeklies. 

JT1mmtANN SENATOR was born December 6, 1834, in Gnesen, where he pursued 
his ea rly studies. From 184.5 to 18.33 he attcuded the Frederick William Oymua
sium in Posen, and then the University of Berlin, where he graduated in 1857. 
On :March 1st of the fo llowing ycn.r he received his medical degree and established 
himself in Berlin. During his period of study he was for a year und a half an 
amanuensis under J ohannes Mueller, and as such he was chiefly concerned with 

anatomy and physiology. 
From 1800 onward he devoted himself to state medicine, and later mostly to 

general pathology and medical chemistry in Virchow's Pathologica l Institute (under 

the inst ruction of W. Kuehne). In August, 1868, he established himself as instruc· 
tor, a:id from 1809 to 1872 pursued the study of clinical medicine at the clinic of 
Traube. 

In March , 1875, h'l received charge of the inuer departme11t of the Augusta 
Ilospital, and the polyclinic attached to it, and in S~ptcmber of tl1e same year he 

was made Extraordinary Professor of the Medical Faculty. 

EUGENE SEITZ was born at Vilhcl , in the Grand Duchy of Hesse, and since 
the year 185 fl has held the position of Professor of Special Pathology and Thera
p('utics at Giessen, having at the same time the ma1rngement of the medi cal clinic. 
While nssistant and private instructor in Gicsscn and T iibi ngen, it was his inten· 
tion to become an oculist, and he commenced a manual of ophthalmology, but 
relinquished it to Professor Zehender when his attention was turned towards 
general medicine. Ilis principal work has been the complete recasting of Nie
meyer's Manual of Special Pathology, which, at the death of the latter, was placed 

in his hands. lie also wrote a text-book on Percussion and Auscultation of the 
n esp iratory Organs, whicll was published at Erlangen in 1866. Among the smaller 
productions of his pen, and the numerous inaugural di ssertations prepared under 
his directions, the followiug arc the most important: " P ercussion of the Upper 

Borders of the Lungs" (Diss. Heyer). "On the Changes in the Lungs during Dis
ease" (Diss. Neid hart). "On Chang ing Respiratory Murmurs," Deutsche Arch. f. 
klin. Med. "Researches on the Arterial Pulse by Means of :Marcy's Sphygmo
graph ,, (Diss. Arcularins). "Percussion of the Spleen " (Diss. Schi.istcr). "Situs 
visccrum in versus" (Diss. Steinhauser). "Simple Scleroma of the Skin" (Diss. 
Nordt), etc. 
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/ CARL FERDTN.,ND IlER,,ANN ImrER)L\NN was bom io Magdcbucg on September 

2, 1838. After completing his courses at the schools of his native city, he entered 

the university in the autumn of 1856. From this year on until 1861 he attended 

the high schools of Halle, WUrzburg, Greifswnltl, TUbingen, ancl Berlin, ancl in the 

1;\tter city obtained the degree of Doctor in J\ledicinc. In 1861, the following year, 

white in Berlin, he also passed the Prussian state medical examination. During 

1862 and 1863 he continued his studies in Berlin, Vienna, and Paris, making it his 

special object to attend clinics and courses, in preparation for his intended career 

in the field of clinical medicine. In Easter, 1864. he visited TU bingen, to take the 

position of Assistant at the l\Iedical Clinic of Felix von Niemeyer, whose clinical 

instruction he had followed with pa rticular zest as a stuLlent, and whose very 

warm interest and attention he had always enjoyed. Though he did not establish 

himself formally as au instructor, be still gave practical courses in clinicul diag

nosis i but, after remaining two years, at the solicitation of Professor von Zicmssen 

he moved to Erlangen and rcceivell from him the position (which had just become 
vacant) of A~sistant at the Medical Polyclinic. In the summer of 18G6 be estah

lished himself ns prfrate instructor. During the following two years he continued 
his service as Assistant at the Polyclinic aucl Instructor, while he delivered lectures 

on sepn.rate branches of Special Pathology, such as Diseases of the Skin and SJphi
lis, on Materia l\Icdica and the Art of Prescribing,.:rnd continued to hold courses in 

clinical diarrnosis as before in Tiibingen. Finally, in the autumn of 1871, he 

responded t~ a call from Basel, and since that time has been serving ns Regula r 
Professor of Special Pathology and Therapeutics, Director of the Medical Clinic, 

and Physician in Chief at the City l\Iunicipal Hospital. IIis literary product.ion<:i 

arc: "De morbis febrilibus questiones nonnullre, adjcctis morborum 11istoricis;• 

Diss. Inaug., Berlin, 1860. "Contribl!tive Cases to the Theory oi t110 Rise in the 

Temperature during Fever;' Deutsche Klinik, 1805, Nos. 1-4. "Ou Vertigo in 

Diseases of the Posterior Fossa Cran ii, and their Connection with A<.:tuaJ Oscillaticm 

of the Body,'' Deutschcs Arc11iY f. ldin. 1\Ied. 1 Bd. I. 1 S. 595 ff. From von Nie

meycr's clinic, "Four Cases of Cerebrnl Disease,'' Berl. klin. Woch., 1865, p. 177. 

"On the Pathogenesis and Etiology of the Visible Respiratory Swelling of the Cer

vical Veins," Tiabilitation essay, Erlangen, 1866. "Stricture of Both Principal 

Trunks of the Pulmonary Artery through Chronic Interstitial Pneumonia,'' Deutschcs 

Arch iv f. kl in. Med., V., p. 235. "Pneumonia and J\lcningitis,1' Ibid., Y., p. 1 (in 

connection with A. Reller). "The Cold-Water Treatment of Typhoid, after Obser

vations at the Erlangcn Clinic and Polyclinic," Leipsic, 1870 (in connection wit11 J[, 

von Zicmsscn). "On the Therapeutics of the Diurnal Variations of Temperature in 

Typhoi<l Fever,'' Deutschcs Archiv f. klin. Med ., VII. 1 p. 5Gt. "On the Therapeu

tic Aims of Internal :Medicine at the Present Time11• opening address in assuming 

charge of the Medical Clinic in Basel. Leipsic, 1871. "On Morhus Brightii and 

its Treatment," Correspondenzblatt f . Schweizer A.ertze, 1873, No. 11. "On Pro

gressive Pernicious Anromia," Deutsches Archiv f. klin. Med., XIII., p. 209. 

Dn. F. V. Bmcrr U1nsc1w&LD was born May 2, 1842, near Rendsburg, on the 
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:Manor Cluvcnsicck, in Holstein. llis grandfather on the mother's side, nn English
man, having daughters, but no sons, was very desirous that his name sl10uld he 
preserved by the children, whence the double name. Tile German portion belongs 
to an old '1'huringian Lutheran family, which can be traced back into the sixteenth 
century. 

His school education was obtained at the gymnasia of Kiel and Hamburg, and 
in the year 1862 he matriculated ns a student of medicine in Leipsic. After nearly 
fi,•e years of study, broken in 186G by long active service in hospital, he was made 
assishrnt to Professor E. Wagner at the University Polyclinic and then at the 
Pathological lostitute. After several years of activity in these positions he entered 
upon Urn career of a government phys ician, for a year and a half studying mental 
diseases and acting as physician of the provincial institutions Sonncnstein nnd 
Colditz in S3Xony. In the yenr 1870 he received the position of prosector nt the 
Dresden City Hospit:tl, and wa.s soon after mn<le instructor in pathological nna.tomy 
in the educational course of the Sanitary Corps of the }'{oyal Saxon Army, and later 
was made circuit physician of the Provinc ial Blind Asylum. Of his more impor· 
tnnt scientific works the foJlowing arc to be mentioned: 1. On a Case of Cerebral 
Deficiency in eonsequ<'ncc of Dropsy of the Septum Luci<lum, Diss. I .. cipsic, 1867 
(published in the Archiv f. Hcilkunde, 1807). 2. The Development of Cancer of 
the Testicle', Archiv der llei lkunde, 18G8. 3. Cases of Embolism in Tumors, 
Archiv der ITeilkundc, 1809. 4. On Miliary Tuberculosis after Abdominal Typhus, 
Arch. <lcr Heilkundc, 1870. 5. On tllC Question of ('ylindroma, Arch. cler Ileil· 
kunde, 1870. 6. Acute Splcnic Tumor, Ibid., 1872. 7. Investigat ions on Py::cmia, 
Ibid., 1873. 8. Transfusion of Lamb's Blood (in conjunction with Dr. A. Fiedler), 
Deutschcs Archiv f. klin ~fed . , )..·nr. 9. Contributions to the Pathological .A.nat.
omy of the Hereditary Syphilis of New.born Children, Archiv f. Hcilkunde, 1874. 
10. :Manual of Pathological Anatomy, Leipsic, 1876-7 (Vogel). 
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H EMICRANIA. 

(Migraine.) 
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BY hemicranin, we nnclerstancl a series of symptoms, of which 
the most charncteristic are spontanemts attacks or fits ef pain in 
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tlte ltead, limited to one side, tlw11glt Qflen aot di.slinetlv bounded. 
As a rule, the in ten ·al:::; between the attacks are quite consider
able, and are free from pai n. The disease is usually ve1·y clHoni?, 
tormenting the patient for many years, or hi s whole h fP, and is 
largely deprndent upon congenital tendencies, or pred1spos1t10n 
to neuropathy. 

llistory. 

The name "hemicrania,'' occurs in the old authors, but not 
always in a sense exactly correspuuding to the de:;cription given 
by us. For instance, Bartholin ' de:;cribes by the name of 
"hemicrania periodica" a case which seems in all likelihood to 
have been a typical supra.orbital ncumlgia, oc:curring at fixed 
hours in the day. The older authors in general (Wepfer, Tissot, 
and other:;) confound the disease with supra-orbital neuralgia; 
even Schoenlein, who classes hemicmnia among the neuroses of 
tlrn genital system, and names it "hysteria cephalica," places 
the seat of pain in the ramifications of the frontal and temporal 
nerves. Among modern pathologists who adopt this position 
may be specially mentioned Lebert, Stokes, Anstie, Clifford All
bntt. Those who entertain these views have subdivided the dis
ease in a somewhat arbitrary way, according to the presumed or 
actual, the predisposing or occasional, cause. Sanvages assumed 
ten such ca.uses; P ellotan clistinguishecl a "migraine stomacale, 
irienne, utCrine, p16thorique ; " :Monnere t an<l Fleury, ::t. "mi
graine idiopathiqne" and "sympathique," in which division 
Valleix coi ncided, without givi ng a decided opinion regarding the 
local ization of the di sease. Piony placed the seat of mig1·aine 
in the nerves of the ids! An important step was taken by Rom
berg when he associated hemicrania with " hypermsthesia of the 
brain," or cerebral pain, di stinguishing it sharply from periph
eral neuralg ia, and plainl y naming it " neuralgia cerebralis." 
Ile was followed by Lenbnscher, among others, who calls hemi
cra.nia. "true neuralg ia of the b1·a.in.,, rrhe negative merit of 
Romberg' s view was certainly greater than the positive; a dis-

1 Misc. curiosa siYe Ephemerid. nat. curios. I . 1G84. p. 130. 
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tinct demonstration of the cerebral origin of hemicrania was by 
no means given by Romberg ancl Leubusrher. The latest steps 
in the study of hemicrania are specia lly connected with the 
interesting obsernitions o( du Bois-Re.rmoncl, which Jed this 
celebrnted physiologist to assume that certai11 fo rms of migraine 
were caused by a unihiteral teta1rns o( the vessels of the head, or 
tetamts in the district SllpplieLl by the cervical sy mpathetic 
(" hem icran ia sympathico-tonic<L "). Moellendorff, on the other 
hancl, sought at a later time to show that hemicrnnia dependeLl 
on unilateral relaxation of tile vessels of the head, from want of 
energy of the vaso-motol' nerves. Pora numbe1· of years past I 
h'n'e taken a point or view between these two, and afthmecl the 
pa rtial correctness of both by attempting to show that a certain 
class o[ cases or migrnine mu::;t be understood as Yaso-motor in 
origin (" hernicrania vasomotol'i:t ") ; but this class must be sub
divided into the sympathico-tonic and the anr;io-paralytic or 
ncuro-paralytic forms. This distinction, wl1ich is not without 
its value in therapeutics, seems to have met with rather general 
acceptance, as shown by later works (Brunner, Berger, Holst, 
a ncl others). 

Etiology. 

The etiology of hemicrnnia , as of so many other nemoses, is 
1·e1-y little understood. In fact, we know only a munber of what 
are callecl "predisposing circumstances" of so general a chaJ'a c
ter that they claim almost equal importance in the causation of 
a number of other diseases of the nen·ous system; this very ci r
cumstance, 11owever, is one which throws some light upon th~ 
family relation between hemicr:rnin ancl the other nem·oses of 
this group, and enables us to refer them all to one common basis, 
under the clenomination of "constitu tiona l neuropathies." 

Among these preclisposing circumstanees we should attacl1 
very special importance to the influences of sex, age, ancl lwrcdi
tary tendency. 

1. Sex.-Tlw female sex is very much more disposed to hemi
crania than the male, the propo1-tion being about that of 15 to J. 
In the policlinic o( Berlin, among the poor of the lower orders I 
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countecl in fifteen months only h\·o cas0s among men to thidcc·n 

in wonll' n. In pri\·a.te 11racti('O among the bPiter c1asses thP 

pr0pondt1ra1u·e among women is equally cddent. It is propPr 

to remark that the prPLlisposition to neuralgia s in genc•ral is 

decidedly greater among women than among men ; but by no 

nwans i;:; this the case wirh the other neuralgias to the ~n rn P 

extent as with hemicrania. 'nthin the period or tir11c ahorn 

specified I counted thirty cases of superfi cial cutaneous neuralgia 

in men to seventy-six in women, a proportion of 2 to 5. 'rhP 

predisposition uf wum e 11, howevc1', to other forms of neuralgia 

about the head (those of the tril!cminus- aml occ ipitali s) ap1wars 

quite as decided as that to h cmicrania. In my tables the pro

portion of cases in rnall·s ancl females respectively was, for trigP· 

minus neuralgia, 5 to 2!; for occipita l neuralg ia, 2 to 10. In 

neuralg ias of the extremities"' directly opposite ratio appmred, 

viz., brachia! neuralgia, 4 to 2; lumbar neul'algia, 3 to 0; sciati c:t, 

11to3. This predisposition of the female sex to hem icrania, anti 

to neuralgias of the head in geneml (trigeminal and occipital), 

is certai nly a circumstance des<>rving of attention. It points out 

to us the possible relation of these neuroses to normal 01· di seased 

menst rnation, to the ca tastrophes and crises of the sexual life 

in women, to the pathological alienation of the entire nen•ous 

activ ity (hyste l"in ) which is peculiar to women. Y et, on the other 

hnnd, it is beyond question that the male sex may, though more 

rarely, be attaeked with neuralgia, and it fo llows that those 

anthors have certainly gone too far, who (as for instance, Schoen

lei n) explain hcmicrania as simply dependent upon diseases of 

the female generative system, and as a mere symptom of hysteria. 

2. Age. - Youth is decidedly predispose(l to the development 

(or. more correctly speaking, the outbreak) of migraine. The 

ingenious Tissot affirmed, albeit with some clf'gree o f exaggera

ti on, that the person who should not be attacked by rnigrn ine 

befo re the twenty-fifth year of life would remain exemp t there· 

from for the ri>s t of hi s days. The disease may occur duriug 

ch ildh oocl, although at this period neuralgio, is one of the mrest 

of all occurrences. The only cases of neumlgia tha.t I ha1· 

observed earlie1· than the tenth year wp1·c cases of hemicrania in 

girls, developed upon a decided hereditary basis (see fur ther on) 
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The c1cvelopment of puberty rery especially favors the outbreak 
of hemicrania; most hemicranias, whether hereditary or not, 
make their firnt appearance at thi s time. The period when 
hemicrania is most common is decidedly that between puberty 
anc1 the fi(lieth year of life, or thereabouts; it is certainly rare 
by comparison in later lifo, as some of the old cases get well, and 
new ones do not develop. 

3. Hereditary preclisposition.-The fact of inheritance is as 
well established in hemicrania, and its occurrence is almost as 
common, as in various other neuralgias and certain neuroses (cpi· 
lepsy, paralyses, hysteria, insani ty, etc.). The di sease follows the 
female line, being usually inherited from the mother only, and by 
the daughters only. This is a natural infere nce from what has 
been said about sexual predisposition. If hereditary tendency 
is present, girls of even four or five years may be attack ed by 
migraine, as I have repeatedly observed. In the case of a girl 
agecl nine, who had had exquisite attacks of hemicrania from her 
fou rth year upward, the mother had sulierccl from hemicrania 
from her earliest youth, and one sister was subject to epileptic 
attacks. This frequency of hereditary transmission, and the 
related fact of occurrence in childhood, compel us to include it 
with the nemoses above enumerated in the class of constitutional 
neuropatldes, first distinctly formt1lated by Griesinger, the 
essential characteristic of which class must probably be stated as 
consisting in congenital anomalies in tlte primary structi1ral 
development of tlte central nervous apparatus . It must, however, 
be ad mi tted that no defensible and satisfactory statement of 
what these anomalies are has yet been made. Another circum
stance adds weight to this view : it is extremely common to 
observe, not only a community in inheritance, but also a coin · 
cidence or alternation between hemicrania and certain other 
members of this group, especitilly epilepsy and insanity. As 
instances of this, it is suffi cient to point out the fact that, in those 
epileptics who are pred isposed by inheritance and constitution, 
attacks of migraine are among the commonest accompaniments 
of developed epil epsy, both in early and in later years; arn1 that 
in families which lta ve tendencies to constitutional neuropathic 
diseases there are often individual members who suffer with 
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migraine, while others are attack ed witli epilepsy, insanity, and 
other morbid conditions of this class. 

The great probability of a constitutional neuropathic origin 
in many cases of migl'aine ought not to mislead us into a one
sided view, which excludes other causes, as has happened now 
and then in the case of other neuroses. The influence of heredity 
and constitutional tendency, however weighty, ought to be 
balanced in our minds by the equally impor tant possibility of 
other factors, which may be termed, in a sense, accidental. 

Comparecl with the predisposing influences of sex, age, and 
inheritance, the effects of such circumstances as dyscrasim, 
habits of life, social position, occupation, etc., are less easily 
demonstrated in hemicrania. The inlluence of certain clyscrasim 
in producing hemicrania cannot, at all events, be di stinctly 
shown. Anmmic, chlorntic, syphilitic, arthritic persons, and 
those suffering from mercurial dyscrasia, are doubtless often 
attacked by hemicrania, but hardly oftener in proportion than 
other persons, unless we take the unjL1stifiable step of calling 
every symptomatic headache in such persons hemicrania, as has 
been clone. N either has hemicrania a special right to be 
regarded as a symptom of hysteria, although the headache of 
hysterical persons, called "clavus," has some resemblance to 
hemicrania. Still less justifiecl are we in lay ing weight (as i:; 
often clone) upon the inflnence of general or so-called abdominal 
plethora, or of sedentary, idle, or too opnlent and luxurious 
habits. Hemicrania occurs in all professions and ranks of life : 
i t is a disease of the poor clay-laborer' s wife as well as of the 
rich and blasee lady of fashion, although the former is not in a 
position to pay as much a ttention to her migraine and to make 
claims upon the attention of others on its account. Among men 
it affects the slender and weak ly as well as the robust and those 
who bear the traces of indulgence in the pleasures of the table. 
" Thile it is certainly obvious that learned men and those who 
work with their heads suffer relatively often from migraine, yet 
they owe this fatal favor not to their sedentary life, and still less 
to an indulgence in luxury, but rather to the concentrated tension 
of their mental activity, to the excess of functional stimul ation o[ 
the brain, continuous O l' unnatmally increased from time to time. 
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or the direct causes o{ hemicrania \,-C kuo11· rpa]]y nothing, 
and it is better to confess this ignorance at once than to make 
long dCtours in reaching a confession. That migraine stancls in 
a certain etiological connection with local or general clistmbances 
in the circulation of the blood, is a fact that did not escape the 
attention of older observers. The special frequency of attacks 
in women at tho time of menstruation, and the identity in type 
with the latter phenomenon, as well as the impro,·ement or 
c1isappe:1l'ance of the disease after the climacteric period, must 
have called tlieir attention to this point. The observations and 
conclusions recently published by c1L1 Bois·Reymond, l\Iocllen
dorJl', and others, respecting the mode in which local disturb
ances of circulation occur in many cases of migraine, bave 
apparently brought the problem nearer to its solution; but, in 
truth, the result of this has only been the pointing out of the 
nervous paths which, by their periodic excess or depression of 
function, bring about the local disturbances of circulation which 
often accompany the attack of migraine. The causal relation of 
these local distnrbances to the characteristic and cardinal phe
nomena of the attack of migraine is still in great neec1 of an 
explanation, and the real etiology of migraine has, in point of 
fact, nothing to show, since the cause of the abnormal periodic 
excitement, or of the periodic rnriation in the excitability of the 
nerve-paths in question, is completely veiled in obscurity. (Cf. 
below, "Analysis of the Separate Symptoms.") 

Pathology. 

General Sym:ptorns ancl Go1trse. 

The disease called hemicrania may be described as a succes
sion of attncks, between which occur intervals of longer or 
shorter duration, usually free from symptoms. The separate 
attacks agree, on the whole, in certain cardinal symptoms, but 
are distinguished by considerable points of difference, suffic ient 
to justify the establ ishment of distinct types of disease. 

The attack of migraine is often preceded by certain prodromal 
symptoms. The patient feels on the day before, or in the fore-
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noon or the day or the a ttack, a slight ckpression, a ~!'n S!' or 
IJressurc jn the heacl, weariness, arnl in cli spositi on to continued 
work. The attack is often also preceded by pancstlwsim in lhe 
i·egion of th e higher organs o( sense (muscm volitantcs, tinnitus 
:mrium), as well as by a chiil , morbid yawning, sneezing, or 
nausea. In some cases a Yiolent cnteralgiu. or gastralg ia has 
been obse1Tecl on the ev0ning preceding each attack (Tissot, 
Berger); in other cases extreme hunger bas been a prodromal 
symptom ("Willis). 

The pn.tient often wakes with the characteristic pain ; in 
othN cases it comes on by degrees in the course of the day ; but 
it almost never corn rs with the lig l1tning l'a.pidity of neuralgic 
pain, as is the case, for example, in so many attack s of lie 
doulom cux, which may al so be m·ok ecl in its fullest sev<'ri ty by 
the most trifling external causes. The pain of hemirrania , as 
the name implies, is generally confinecl to one-half of the 
cmnium, but not so strictly as that the limit of pain does not 
move hack and forward across the median line. Tho left sicl" is 
far oftener attackecl than the 1·ight- in my observation, in the 
rati o of two tu one. Then there are not a few persons who arc 
attacked by turns on each side ; but in this case one side of the 
head is u sually attackecl oftener and more severely than the 
other. I have observecl such cases-which may be designated as 
lmnicrania alternans-in considerabl e numbers, and must make 
the rl'niark that this special class presents in an exceptionally 
di stinct manner the vaso.motor disturbances which are presently 
to be dt,sc rihed. 

The pain is, on the whole, not so mu ch a variable or mobile 
as a fixecl pain , however g reat may be its variations in intensity. 
It is not u sually di stl'ibutecl uni[orn1ly over the whole siclc of 
the cranium, but is usually worse eithe1· on the fore part or else 
on the side or )11iddle parts-the frontal , parietal, and temporal 
regions. The epithets which patients apply to i t-dull , boring, 
bursting- are interesting, as differing from those we cornm only 
hear in other nemalgia s. especially in prosopalgia (as pi <'rcing, 
tea1'ing, darting, etc.), nncl as agreeing more with the descrip
tions applied to clavus hysteri cus ancl cephalrea syphilitica. 

R eal painful points, in Valleix's sense, are entirely absent 
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in pure hemicrania. The supra-orbital ancl t0mporal branches of 
the trigeminns are usually insensitive to pres:mre. The so-called 
parietal point is oftener fonncl-a spot sensitive to pressure, 
somewhat abo,-e the tuber parietale, which has been refenccl, in 
mtlwr a forcecl manner, sometimes to the recurrent branch of 
the trigeminns, sometimes to anastomoses of various cutaneous 
nerves (Crontal, temporal, ancl occipital). Probably it is merely 
a case of cutcuieous hyperalgesia, such as often exists in the 
attack of migraine, both in a circumscribecl ancl a cliffuse form. 
In many cases the greater part of the foreheacl, temples, ancl 
pnril..-'tal region is sensitive to Yery lig ht touches. On the other 
ha11d, a cleep, cliO'usecl pressure upon these parts will often girn 
some relief to the pain. 

B<'sicles these l1yperalgesi::e of the affoctecl sille of the head, 
we fincl in many attacks of migraine, especially those which are 
connectecl with rnso-motor cli stu rbances, that cleep pressure gi1·es 
decidecl pain when appliecl to the region corresponding to llie 
ganglion cervicale sitprenmm of the cervical svrnpathetic, or to 
the ganglion cervicale rnedittrn; someti mes also when appliecl to 
the spinous processes qf the lowest cervical and the first dorsnl 
iwtebrre. 

Besicles these cut::lneous hyperalgesiro, there may exist a 
pathological acuteness of the sense of touch (hyperpselaphesia) 
in the afrectecl sicle, as 0 . Berger 1 has lately shown by accurate 
tests of the sensibility in a c3se accompanied by fluxionary 
hyper~mia (hemicrania angio-pamlytica). For instance, in cor
responcling parts of the frontal region lte founcl the diameter of 
the circle of perception of touch to be on the right or afl'ectecl 
side one line, while on the left sicle it \\'US four lines. Ya1'iations 
of temperature of 0.4° C. were perceivecl on the right side, of 0.8° 
C. on the left; ancl, similarly, the electro-cutaneous test indi
catecl sensibility at a minimum distance between the coil s of 160 
millim. on the right, 120 on the left. 

The attack of hemicranial pain is often conjoined with nau
sea, 1·omiting, and the paralgi::e alreacly mentioned in the 
region of the opticus ancl the acnsticns, namely, nrnscre voli-

1 Virchow's Archiv. LIX. Heft 3 and 4. p 324. 
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tan tes, fiery circles before tho eyes, t inni tus, etc. The unpleas
ant, fonl taste, of wliirh many patients complain before and 
during the attack, is probably a pamlgia. of the nerves of taste, 
and is not connected with gastric derangement, as is usually 

supposed. 
In a great number of cases the attack is accompanied by 

peculiar local frregnlarities of circulation, temperatitre, and 
secretion, ancl by peculiar phenomena in connection with the 
eye, which may be comprehended under the designation of vaso
motor and oculo-pupillar symptoms. According to the g roup· 
ing and the coincidence in poin t of t ime of these phenomena, 
two forms, in a sense typical, can be distinguisl1ed, which am 
marked with perfect clearness in but a, few cases, while in ot!Jcr; 
they are only confused and indi stinct, or irregnla,rly mixed. 

1. At the height of the attack the face is pale ancl sunken 
upon the sicl e which is painful, the eye is sun ken, the pupil 
dilated, and the temporal artery .feels like a hard cord. The ear 
is also pale, and colder than the other ear ; the temperature of 
the external mcatus may fall from 0.4° to 0.6° C., according to 
my measu rements. (I cannot regarcl as correct the much greater 
clifferences of temperature "·hich some authors claim to hm·e 
fonnd.) The })ain is aggravatecl by circum stances which increase 
the bloocl-pressnre in the head, as stooping, coughing, etc., and 
increases synchronously with the pulsations of the carotid. I 
have observed tha t compression of the caroticl u pon tho afl'ectecl 
side may a.lso increase the pain in su ch cases, " -hile compression 
of the caroticl on the well side gives relief. The salivary secre· 
lion may be abn nclant ancl viscid (0. Berger). Towards the encl 
of the attack the pale part of the face ancl ear becomes recldenecl, 
with a sensation of heat and a rise in temperature, redness of 
the conjunctiva, lachrymation, ancl sometimes contraction of the 
pupil (preYiously dilated) ; the hear t palpitates, the pulse is 
hastened, a general warmth is felt; there is abundant vomiting, 
a desire to make water, discharge of watery urine, ancl in some 
cases a diarrh<l'al watery stool. Attacks following thi s general 
course are call ecl heinicrnniu spasticu or sympathico- tonica. 

2. At the height of the attack the affectecl side of the face is 
reddened, h ot, ancl turgid, the con junctiva brightly injected, the 
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secretion of tears increased, the pupil more or less closely con
nacted. Sometimes we find also a nanowing of the palpebral 
fbsure, retraction o[ the g lobe, and a falling o! the upper lid, 
wi th difficulty in perfo rming its motions. The ear o[ the side 
at la.cked is al so red and hot ; the ten1peratu re o[ the outer 
111eatus is raisecl - in my obserrations, from 0.2° to 0.4° C. The 
secretion of swea t is incrPasetl ; sometimes there is ephiclrosis 
unil aterali s. The temporal artery is enlarged and beats with 
increased force ; sometimes the carotid of the affected side does 
the same. Compression of the last-named vessel eases Lh e pa in, 
while compression of the otlll' r carotid makes it worse. The 
pulse may be reta rded , beating from for ty-eig ht to fifty-six times 
a minute (Moellendorff), while the radial artery is sma ll and con
tracted ; in some cases these phenomena are not present. The 
examination with the ophthalm oscope shows, in a few cases, 
dilatation of the atteria and vena C\' ntrali s ret inre on the affected 
side, contortion of the vein, and dil a tat ion o[ the ,·essels of the 
choroid, and a darkening of the tint of the fundu s oculi (Moel
lenclorff); but sometimes the condition is normal (Berge1" npon 
the an thority of JI. Cohn' s examination). Towards tl1 e entl of 
th ' attack the reddened portions of the face become gradually 
pa!t•r, and the other phenomena pass off a t the same time. F or 
the attacks which follow thi s type I have proposed the name of 
lwnicrania angioparalytica or neuroparal!JtiCa. 

There seems to be a rare fo rm of hemicrania, of which the 
single paroxysms present alterna tely the symptoms of the sym
pathi co- tonic ancl of the ueuropamly tic fo1·ms. A case of this 
sort has lately been descl'ibed by Berger,' in which the angio
pamly tic attacks used to mn a milder course than the sympa
thico- tonic, a ncl espe<'ially with less rnmi ting. I have obsel'ved 
a case of this desc ription, in which I was able to demonstrate in 
Eomc attacks an incl'ease of temperature in the auclito1·y meatus 
of the aJiectecl side, in others a cliniinution of tempera ture. 

In many cases, which present in other rnspec ts the sympa
thico tonic or the 1w uro-paralytic type, the oculo·pupillar symp
toms a re entirely absent. }?inally, there are cases of migraine 

1L . c. p. 335. 
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which seem to present no local vaso-motor disturbances, in which, 
especially, no difference in the color and tern perature or the two 
sides of the head can be shown to exist during the attack. 

The duration of the attacks is, as a rule, from a few honrs to 
half a day; they more rarely last a whole day or several days, 
with altemations of severity. The gradual diminution of the 
pain, which marks the termination of the attack, is apt to occur 
towai·ds evening; the patient then usually feels exhausted, and 
falls into a sleep, from which, in the majority of cases, he awakes 
free from pain. The attacks usually occLtl' at considerable inter
vals o[ time, and quite often repeat themselrns in a very distinct 
type, seeming to have a preference for intervals of three or four 
w0eks. In the female sex the paroxysms often, bnt by no means 
always, coincide with the appearance of the catamenia. The 
intervals, as a rule, are quite free from pain, or other morbid 
symptoms, except that there is sometimes a tenderness in the 
region or the ganglion supremum and of the spinous processes. 
In the atypic cases, and sometimes also in those which retain a 
strict type, bodily and mental exertions, mental distnrbance 
(<,specially ange1·), as well as drafts of air, inequalities of temper
a tme, the use of warm drinks, an cl disturbances of digestion, 
may aggravate or even bring on an attack. 

Analysis ef the Symptoms. 

For reasons to be explained hereafter, it seems expedient not 
to begin the analysis with the cardinal symptom, pain, but with 
the 'Caso-motor and OC'ulo-pupillar symptoms above sketched. 

The group of symptoms called hemicrania syinpathico-tonica 
is to be explained by supposing (as is implied in the name, giren 
by du Bois-Reymond) a unilateral tonic spasm ef the vessels 
of the head, causecl by tetanus in the cervical region of the 
sympathetic, or in the spinal centre of the cervical sympathetic., 
The condition of the temporal artery, the amemia of the face, 
the fall in temperature, the sunken eye, show that the blood
vessels of the suffering half of the head arc in a state of tonic 
contraction at the height of an attack. If the cause which pro
duces the contraction is taken away, then the excessive effort is 
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foll owed by a state or relaxation, in which the vessels give 1rny 
to lateral pressure more than usual. This secondary relaxation 
ex plai ns the redness of the conjunctiYal mucous membrane, the 
laclnyma tion, and the redness and heat of the ear which occurs 
l011'ards the close of the attack. The tendency to vomit, which 
very often indeed goes with this fotm of migraine, can be 
expl ained by the va1-iations in intracranial blood-pressure, which 
are a necessary accompaniment of the fitful conttactions of the 
vascular muscles, alternating with partial relaxation, as is usual 
i11 tonic spasms. 

A supposed tonic ctarnp of the vascular muscles, affecting 
the one side of the heacl in thi s manner, can only originate, 
according to our knowledge of physiology, in the sympathetic 
nerve of the corresponding side, or in the spinal centre for the 
fi bres of the sympathetic- that is, in the conesponding half of 
the cilio-spinal region of the corcl. Tl:is form of migraine is 
tl1etefore to be refened to a morbid state of the cervical sympa
tli<tic, or ef the corresponding region of the cervical cord, which 
·is liable to periodic aggravations. In fa\'Or of this hypothesis 
tlte following reasons may be urged with special force: 

1. The alterations 'in the pupil.-The dilatation during the 
height of the attack depends on an increase in the tonic excita
tion of the dilator fibres, which ari se from the cilio-spinal centre 
and follow the course of the cervical sy mpa thetic; the subse· 
qnent contraction depends on a secondary di111inutio11 in in
nervation, conesponding to the condition of the vaso-motor 
fibres. 

2. T he local sensitiveness in the region of the ganglion cer
'IJicale suprermtm (soinetirnes also the g. c. rnediu11l), and at the 
spinous processes ef the lowest cervical and uppermost dorsal 
vertebra:, corresponding to the regio cilio-spinalis of the cord; 
occurring during the attack , and sornetimes even in the in tenuls 
of freedom from pain. 

3. It is also proper to mention the increase 'in the salivary 
secretion (which is sometimes grea ter, sometimes less; Berger 
saw over two pounds discharged in a single attack), and its 
increased visciclity; for there are secreto ty fibres destined for 
the salivary glands which follow the course of the cervical sym-
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pathetic, experimental irritation of which produces a parallel 
e.fiect in animals. 

The objection made by Brown-Sequnrd and Althanu against 
tho supposition of a unilateral tetanus of tl1e vessels of tho head, 
llamely, that Kussmaul and Tennei's experiments have proved 
that arterial anmmia o[ the brain must produce epileptic spasms, 
cannot be sustained; for when the cervical sympathetic is actu
ally initated in experiments, or its central end is tetanized, we 
see only the symptoms of unilateral contraction of the vessels, 
and lowering of temperature without convulsions. The same is 
the fact in patlwlogical irritations of the sympathetic of unques
tionable character in the human subject. ' Probably in hemi
crania sympatbico-tonica there is nothing like an equal anmmia 
of tho entire half of the brain, but rather a temporary inequality 
in tho circulation of the several provinces and regions-perhaps 
especially in the case of the layers of the cortex, which are sup
plied from the vessels of the pia. 

The symptoms of ltemicrania angio- or neuro-paralytica 
arc to be referred to a condition the reverse of the preceding-a 
condition of relaxation of the blood-vessels in one half of the 
ltead, caused by a di1ninislwcl innervation of the vessels, and 
therefore clue to a lessened action on llte part qf the correspond
ing cervical sympathetic or its spinal centre. The redness, heat, 
and swelling of the side of the face, the injection of the conjunc
th·a, the lachrymation, the redness and increased temperature of 
the ear, the increased secretion of sweat, the occasional ephidro
sis unilateralis, the dilatation or the temporal artery a nd carotid, 
the dilatation, demonstrated in some cases, of the vessels of the 
fundn s oculi, are easily explicable by the relaxation and in
creased fullness or the vessels of the head, by the arterial hyper
remin, clue io diminution of the activity of the vascnlar nerves. 
\Yhether this relaxation of the vessels of the head may be pre
ceded by a stage of primary contraction, of spastic cramp, per
Jiaps of very short duration, has as yet neither been proved nor 
disproved by any direct observation. 

1 Cf. Eulenburo aud Giittnumn, Die Pathologie des Sympatbicus. Berlin, 1873
1 

page 
3 ct seq. 
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The hypothesis of affection of the cervical sympathetic or its 
spinal centre in hemirrania angio-paralytica is supported, not 
only by the local tenderness of the sympatheti c and the spinous 
processes, which is often demonstrable, but more particularly by 
the concomitant oculo-pupillar symptoms. The contraction of 
the pupil depends on a loss of energy in the dilator fibres which 
run in the cervical sympathetic; the narmwing of the palpebral 
fi ssure, the retraction of tbe bulbus, the occasional ptosis, depend 
on a loss of energy in the smooth (non-striated) muscles of the 
eyelids, cliscoverecl by II. Mueller (especially the palpebralis 
superior ancl the muse. orbitalis) .1 These symptoms are well 
known as following the experimental section of the sympathetic 
in animals, ancl as accompanying a great variety of pathological 
conditions i11 man, which involve an inter ference with the conduc
tivity of the cen ·ical sympathetic (as inflammation, compres
sion by tumors, wounds, especial ly those that clivicle the nerve, 
etc.). It is impossible to go farther into thi s poin t at present. 

The retardation of the pnlse cluring the attack is probably a 
symptom of partial hyperremia of the brain clue to relaxation of 
vessels, or of the consecutive anremia of other regions of the 
brain, especially the medulla oblongata. According to the in
vestigations of Lanclois, retardation of the pulse occurs both in 
artificial anremia ancl in the (venous) hyperromia of the brain 
proclucecl by compression of the superior vena cava ; this is the 
case even after extirpation of both cervical sympathetics, but not 
after cles trnclion of the medulla oblongnta or sec tion of both 
vngi. 'l'his retardation of the pulse, which in case of a maximum 
of cerebral hyperremia may go to the extent of arresting the heart 
and may be connected wi th epil ep tifonn conn1lsions, depencls, as 
Lnnclois has shown, upon a direct, not a refl ex irritation of the 
medulla oblongata and the vagi; section or the latter in the 
period of hyperrem ic retanlation of the pulse is directly followecl 
by increased rap idity of the pulse.' 

The meclullrt oblongata being also the centre o( most of the 

z Cf. Homer. Uebcr eine Form von Ptosis. 1\fonatsbl. f. Augenheilkunde. 186!.l. VII. 
p. 103. Nicati, Lu. p:lralysie du ui:rf sympathique cervical. .Etmle clinique. Lau-

S.'\nne, 1873. 
'Centr:i.lbl. L d. med. Wiss. 1805. No. 44; 181.ii. No. 10. 
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vaso-motor nerves o[ th0 body, it follows that an irritation o[ this 
important part of the brain is entirely adeqnate to explain the 
small and contracted radial a rtery obserl'ecl in t his sort of cases 
(Moellendo1·ff), the icy coldness o[ hands and Ieet, n ot to be 
relie1·ed, the chi ll y sensations felt orer the whole surface of the 
body, and, final ly, the suppression of the perspiration during the 
attack, often wi lit the sole exception of the affected side of the 
head. The contract ion of the peripheral arteries caused by the 
inci·ease of tone is followed, as a lways, by a stage of dilatation, of 
secondary relaxation. The latter cond ition may explain the 
phenomena o[ increased secre tion of sa lh·a and urine, as also 
the swelling o[ the liver and hypersecret ion of bile described 
by Moellendorff, a ncl th e increasing plethorn of the abdominal 
01·gans and inclination to broneho-tracheal c:ttarrhs and emphy
sema of the lungs. (::lee bdow.) 

H we now turn to the cardin al and pathognomonic symptom 
of lternicrania, the nnilateral pain, occurring only at intervals, 
we encounter the double question: \\' lwre, in what regions of 
the peripheral ot· een1ral nervous system, does the hemicranial 
pain orig inate i And J1 ow does H originate~ Unfo1"Luna.te1y, we 
cannot answer the first question at all, at the present time; the 
second we can a nswer onl y hypothetical ly. 

As regards the seat o[ pain, we have already pointed ont tliat 
most o[ the older, and many o[ the later :tnth01·s place it i11 the 
cu taneous (Crontal) branches of the fi rst division of the trigeminus; 
yet, so g reat a number of points have been shown in wh ich the 
neuralgias of these b1·anches of the trigeminns diil'Pr from hemi
crania , that the above view can hanlly be rogardcd as admissible. 
If it be assumed that tho trigem inus is concerned in the origina
tion of the p:tin, we ough t, I tl1ink, at all ewnts to restrict our 
nssnrnption to those branches which go lo the clnm mater, antl 
which, by the way. a ri se from all three did:;ions o[ th0 trigemin us, 
namPly: the ne1Tns tentorii of Arnold, from the first divbion, 
which passes th rongh the tentorium lo th e sinuses, a branch 
running with t.he artci·in, meningea media from the second divi· 
sion, and the nervus spinosns of Luschka from the third . The 
possibility that these nerve-bra nches may be implicated in hemi· 
crani a can neither be directly disproved nor directly pi·ovPcl; at 
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the most, the character and apparent localization of the sensation 
of pain (see abo ve) might be regan1ed as supporting the view 
that i t originates within the dura mater. 'Ve know nothing 
certain of the ner ves of the arnchnoid; bnt in the pia numerous 
nerves are fo und, following the vessels in the form of plexuses, 
and some of them entering the cortex along wi th the vessels 
(Koelliker). These nerves 01·iginate in part from the ver tebral 
and carotic1 plexuses of the sy mpa thetic, but partly al so from 
cerebral nen ·es at their exit (Bochdalek}, and especially from 
the trigeminus. Probably all or most of these nerves must be 
regarcled as vascular nerves; and probably we are not in e1To1· in 
ascribing to them, as we shall immediately explain, a consider
able part, whether direct or indirect, in the origin of hemicranial 
pain. 

Rom berg' s view, wh ich located the pain in the cerebral mass, 
l1ad no other essential foundation than the "associated sensa
tions '' occ uning in the region of the fifth nerve ancl the nerves of 
sense, and th ~ manifest injurious influence of mornl and mental 
exertions. The uncertainty of these foundations is ev ident; 
Hasse ' al so remarks, and correctl y , that, jnclging from the anal
ogy o[ the other neuralg ias, " associated sensations,, of several 
cerebral nerve' and l'efl ex phenomena caused by them a re no 
reason for refusing to regard the intracranial ancl meningeal 
brnnches of the trigeminus as equally the scat of pain. 

In cases of hemicmnia sympathico·tonica, du Bois·RPpn ond 
first proposed the theory that the tonic spasni of the srnoolli 
m11scular fib res of the ussels themselves was what was fel t as 
pain, a fter the analogy of those pa inful sensati ons which occnr 
in the stri1wd muscles in spasm of the ca lve&, or in tetanns, and 
in the smooth muscles of the uterus in labor, the intestine during 
rolir, etc ., or as the skin is fo und to be painful in the cold stage 
of intermittent fever. Probably thi s pain is caused by pressure 
npon the nerves of sensa tion Iha t a rc c1i stl'i butec1 in the muscles ; 
this pressure, and in consequence the pain al so, will increase 
when the tetanized muscles are subjec ted to an increase of ten
sion, as i,, fo r instance, the case in spasm of the cairns when the 

1 Krn.ukheitcn des Xervcnsystems. 2d Ed. p. 73. 
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mnscles are stretchell by means or their antagonists, 01· hy snp· 
porting the soles of tlw feet ancl resting the weight or the body 
on the latter. The sanw efrect will be prolluced, in case of tNa
nns of the muscles of the vessels, by an increase or latem l blood
pressure within the vessels. 'l'hus the observation that tlte pain 
increases with the rise in blood-pressure, and sinwllc111eo11sly 
willt llte pulsations of the temporal artery, finr/s ci rational 
explanation. 

This ingenious theory of du Bois-Reymond's cloes not fit 
cases of hemicranio, nenro-paralytico,, nor those cases of migraine 
which are unaccompaniecl by any marked vaso-motor disturb
anf'es. It seems to me, therefore, that another interpretation of 
the pain is prefcrnble-one applicable to the latter cases as well 
as the former, and less indirectly. The variations in the arterial 
supply, the ternpornry anrem ia or hypenem ia of the half or the 
]!Pad , might furni sh a cause for irritation of the sensit ive nerves 
o[ the heacl , either in the skin , tho pericraninm, the meninges, 
the sensitive regions of the brain itself, or in a ll these parts 
together, and snch irritation might cause the hem icr::tnial par
oxysm. That nerves or sensation are intensely excited, and 
react with pain when the calibre of the vessels that accompany 
and irrigate them is altered, and especially when thi s altel'ation 
takes place with some suddenness, is a tact not rarely obse1Ted 
in a grpat variety of ne1unlgias (prosopnlgia, sciatirn, etc.) ; the 
nenralgias which zoster causes-principnlly in the t rnnk, but 
also in the face and extremi ties-may be referred with great 
probabi lity to this source; and, in general, local aml systemic 
anomal ies in circulation may be lookecl on as one of the most 
important causes o[ neuralgic affections in the nerves or almost 
a 11y part. Tlw i11 crease in the pain of hemicrania npon bowing 
!'onvard, coughinp;. etc., the peculia1· intlnence of compre"Sion of 
the carotids, are likewise explained by the Yariations of intracrn· 
nial blood-press11l'r. The case aborn described, in which the 
pain increased when the carotid of the same side was compressed, 
and dimi nished when that of the oilier side was comp1·es~('d, show' 
very ~trikingly, at any rate, the faxoring inflnence or local anre· 
min. Probably, in rnigrai11P, the local anomalies qf circ11lalion. 
without regard to their special rnode qf origin, are to be rcgardul 
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as tlte essential ancl universal causal conclition, while, on tlte 
other hancl, tetanus or relaxation qf' the 1nuscles o.f' the vessels 
exercises rather an ·inclirect influence, conjlnecl to single cases, 
ancl acting thro1tgh the local anceinia or hyperceniia qf' which it 
is an i11iportant cause. The inequality and inconstancy of the 
oculo-pupillar and of the vaso- 111otor phenomena as well, speak 
loudly in favol' of this view. It cannot appear at all unaccount
able that, in the angio-parnlytic and hyperwmic form of migraine, 
temporary incrnase of blood-pl'essure, increased fullness or the 
small arte1fal and venon:; vessels, should act as an irritant 11pon 
the sensitive nerves exactly as the opposite condition or Yascular 
spas m and local anmmia does. Experiments have proved that 
dimitrnlion and increase of the supply or blood, local hypencmia 
and anmm ia, agree in 111 any other respects in their mode of 
action; that, for instance, the well-known epilep toid attack; 
occur not only in anaemia of the brain (as in the experiments of 
Kussmaul and Tenner), but also in hyperwmia of the same organ, 
ca nsed by arrest of the venous cunen t di scharged from the brain 
by closure of the vena cava superior ; l and that, in like manner, 
the effect upon the heart' s activity and the rate of the pulse is 
quite analogous in both cases. 

IC the interpretation of the hemicrania l pain here given is the 
correct one, it explains also some or Lhe minor symptoms, such as 
the paralgice in the province qf' the nerves qf sense, which may 
with prnbabil ity be refen ecl to irri tation of their respective cc11-
tral organ ~ (or perhaps of their peripheral apparatns ') in conse
quence of the periodic vacillation in the snppl y of blood. The 
cutaneoits ltyperalgesia, the ltyperpselapltesia observed in a few 
cases (T ''rge r), are likewise referable to the change in the amount 
of blood held by the sk in, especially in the case of ar terial hy
permmia of the latter. The tenclency to vo1nit was rnrerrecl by 
clu Bois-Reymoncl to fluctuations in the blood-pressurn within 
the brain, which, however, may be tlue, not solely to spasm or 
the vessels, increasing and relaxing by turns, bt1t also to some 
other causes of a mechanical nature capable of proclnci ng anm
mia or hypermmia. The eccliymoses in the conjnnctiva of the 

1 Ilei·mann and Escher iu Pflu ger's Archiv. 1870. p. 3. 1 Landois1 I. c. 
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corresponding eye, observed by BergN as accompanying hyp0r. 
emesis, depend probably upon the mechanical actioll of 1·iolent 
vomiting, c1 uring a pedocl of changPd tension in thP vascular 
walls that predisposes them to rupture. The watery stools 
observed at the close of certain attacks are probably due, like 
other excesses of secretion tllat occur at this time, to the general 
condition of secondary exhaustion of the vaso-mo tor ncrn»; after 
spasm of the latter. In this synopsis many special points have 
to remain comparatively neglected for want of S}Jace. 

Course ancl P rognosis. 

The course of migraine is very chronic, with hardly an excep
tion . 'rhe disease may last a lifetime, 01· the greater part of one, 
sometimes with scarcely any change in severity, sometimes with 
an increase or diminution. But it very often happens that, with 
the ac1vance of age-say after the fifty-fifth year of life-the 
attacks gradually become less frequent, and even wholly cease; 
the climacteric years of women seem especially to exercise a favor
able influence in this respect. In a few cases the malndy disap
pears at an earlier period spontaneously, or under the inlluence 
of remedies. This I have observed chieHy in yom1g persons who 
were free from any demonstrable predisposition, such as heredi· 
tary tendency, etc. 

The prognosis of hemicrania may be called favorabl e, in so 
far as it never direc tly produces any severe effects which seri
ously threaten health or life. Although Moellenc1orff says that 
a "plethora o[ the abdominal organs" and a great tendency 
to broncho-tracheal catarrhs and emphysema of the lungs are 
developed in all persons who am subject to migraine, yet it must 
be saic1 that this is a most exaggerated statement; the matters 
it refers to are not properly the consequence of migraine as such, 
bu t are co-ordinate effects of the same cause-namely, of those 
loca l and general disturbances of circL1lation which we hare 
learned to recognize as JJrominent factors of hemicrania. 

On the other hand, the prognosis is decidedly unfavorable 
as regards the disease itseH. A spontaneous disappearance is 
rarely to be hoped for in youth, and not with certainty in old 
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age. The results of treatment are, upon the whole, very unsat
isfactory, yet it must be admittecl that of late out· improvccl 
knowledge of the causes of the complaint has ewtbled us to 
enter upon a rational plan of treatment, which is somewhat 
more successful. Old cases, and those dependent on a herecli
tat'Y taint (neuropathic predisposition), present of course the 
least hope or u cure, either spontaneously or by treatment. 

'l'rcatmcnt. 

A treatment directed to the causes of hemicrania, in our 
present state of ignorance of these causes, is but too plainly 
impossible. As for tl10se special cases in which a unilateral 
teta1rns or paralysis of the vessels of the head produces the 
attacks of pain, the causes which periodically excite or depress 
the cerv ical sympathetic or its spinal centrn, and the nature of 
the sympathetic affection itself, are entirely obscure at present. 

The treatment reqni red by tho disease is partly general-that 
is, conesponding at least in theory to the indicatio morbi; and 
partly symptomatic or palliative, consisting in attempts to con
quer the sing1 e attacks. Of the general treatment, the gi·eater 
part depends 011 empiricism ; of the palliative, a few points, 
tleserving of attention at least, are rationally clc'rivecl from late 
pathological discoveries. It is, ho11•e1·er, not always easy to 
clraw a sharp line between these two classes of treatment, in the 
case of the remedies most in use. 

Among the great number of remedies admiuistercd empiri
cally, the preparations of il'on, quinia, and caffein are by far the 
most popular, ancl certainly not without reason, a lthough the 
universal agreement in })rais ing them seems to show that they 
have usually been adopted without clear views, or even with 
quite wrong views of theil' action. rrhe preparations of iron, 
especially the carbonate, so much praised by Hutchinson, Stokes, 
and others, are hardly specifics against migraine, but may serve 
to improve the constitution of anremic aml weakly persons who 
are victims of migraine as of other forms of neuralgia. In 
recommending quinia, as also such analogons remedies as qidn
oidin and bebeerin, tho anti-periodic effects of the remedy have 
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been chiefly regarded, and the tolerubly regular recurrence of 
the attack has encoumged u hope of corresponding SLlcccss with 
the remedy. But experience shows thut the use of qninia, no 
matter in what for m, does not ordinarily affect the regular peri
odicity of the attacks, especially when they occut· at wide inter
vals; but that a considerable dose of quinia (ft-om seven and a 
half to eighteen grains), given once or mote often: may some
times shorten an a ttack or arrest i t at once. It is possible, as 
A. Bernat rik ' und others huve pointecl ont, that this farnrable 
effect of quinia, and the analogous action of ca[ein, depend 
chiefly on the fact that the drugs produce an increased activity 
of the vuso-motor nerves, an elevation of arterial tension, in cases 
where this is pathologically depressed. At least, according to 
some observations, the q uinia seems to have the greatest effect in 
the angio-paralytic or neuro-pamlytic form of migmine.' 

Cajf"ein is g iven either pure or in the form of citrute, which is 
really only a rn echanic[L[ mixtnre of caffein ancl citric acid; and 
usually in pastilles, containing from one-half to one gra i11 each. 
This is probably the mos t popular prescription in migraine. I 
must confess thut the continued use of caffein in the inter-parox
ysmal periods seems to me, like that of quinia, to be or less rnlue 
than the single or repeated large dose of one 01· two g rnins before 
or during the attack. The same is the case with the subcutane· 
ous administration or raliein, which I have triecl repe[Lteclly. The 
lJUaran a paste, which has been much prnised as [L specilic, and 
recently by Wilks' among others, [LJ1cl which has been needlessly 
incorporuted into the German phannacopmiu, is known to con
tain as its active principle g uaranin, which is perfectly iuentical 
with caffcin. Thanks to the puffs it has receivecl, it still retains 
a special popularity with those who suffer from migraine. 

These facts entitle us to place a special confidence in the 
action of another remedy, in cases of the [Lllgio-paralytic form. 
This remedy is erlJolin (aqueous extract of ergot), which we 
know to produce contractions oE the blood-vessels; au uction 

1 WieuerlUed. Presse. 1867. No. 28. 

~Cf. G11Um11nn. Pathologie des Sympatbicus. p. 20. 
April20, 1872. 
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which, according to \Yernicl1 , Holmes, P. Y ogl, 1 and others, i:; 
probably e!l'ectecl by means of the ,·aso-motor centre in the 
mcilulla oblongata. I have lately usecl thi s remecly (which 
\\"oak.es' rcco111111em1s very hig hly), both in migraine anil in the 
non-unilateral cephalalgia rnsomotoria,' with clecidecl success, in 
closes of from nine to fourteen grains llail y in the form of pills. 
Berger' employed the rernecly in the form or subcuta neous injec
tions in two cases of angio·paralytic hemicrania, with a. repeat
edly favorable action upon the symptoms. 

I will mention only a few other remedies- some of r<'ccnt 
renown, others of an olc1 fame newly rev ived. Such are st1·ych
nia. arsenic, nitrate of silvPr (C lifforcl Allbutt), sulphate of nickel 
(~impson), bromide of potassium (Fen-and, J . D . Davis), chloritlc 
of ammonium (Anst ie), oil of turpentine (\\"arbULton Begbie), 
lupulin (l Lug uirr). In former t imes tho "digestives" were 
popular, especially the great multitude of bitter anc1 aromatic 
rpm eclie~ . The causal 1'elalions o! migraine to di:::;turban·ccs of 
digest ion, especially to those o( the stomach , which were said to 
be remO\'<'C1 by the latter remedies, are qui te as problenmtical as 
are the curnti,·e successes of the drugs in the presence of the 
actual disease. 

Among the spas ancl wat1 r-cures, the best reputation is pos
sPsscc1 by the hon springs and iron-111oor-oatlis (Pyrm ont, Pran
zensbad , Srhwalbach, Heinerz), ancl the sea-bath; t he re1mtation 
is not undeser\"ecl, though the benefit is u suall y for the most part 
tmnsitory. The continued use of the treatment in cold waler 
esloblislunrnts, ancl the rcsic1ence in lofty mountain region., (a· 
St. Mo1·itz, where there are also iron-springs), ha\•e often proved 
of be1wfit in my experience. 

ln trmting the single attack, it has long been known that 
certain precautionary 111eris11res are indispPnsable, in order to 
exclude as Car as possible cxtel"llal sources of i1·ri tation, and to 
ensure mental ancl physical quiet. The p m;t uni should lw that 
of t·est, ancl in the amcmic form the patient shon lcl lie fl at on the 

1 Berliner klin. Wor.hcuscbrift. 1872 .. No. 10. 
i British Med. Jonrn. 1868. II. p. 360. 
'Berliner klin. \\'ocbenscbrift. 1873. No. 15. 
4 L. c. p. 330. 
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back, with the hPad al ittlo raised; she should remain in a moder
ately lightetl chamber, noises and disturbance of every sort being 
kept away. These arc indispensable precautions during an attack 
of hemicrania , and they usually diminish its severity and dura
tion. '1'110 admi11istratio 11 of palliatioe 11iedicines, however, is 
found less useful upon the whole than in other forms of netu-al
gi.a; somet inws they seem e,·en to do harm, by annoying and 
disquiet i11g the patient, who often longs for nothing more than 
to be let alone, knowi11g full well from her own experience and 
that of others how uncertain is the effect of remedies. In such 
cases, thernfore, we shoukl avoid the useless and unwelcome 
7ro"l.v7rpa7µ.Mu vry, which is so unsuitable to the character of a 
scientific physician. Among the older palliatives, cold and com
pression often do some good, though but to a vPry slight and 
temporary extent. It is very proper to k eep an ice-bag applied 
for a long time to the fornhead ancl temple. The weight of the 
bag \;as also an advantage in the compression it exercises ; for 
this reason, and because of its superior cooling effec t, it finds no 
substitute in cold appl ications or even ice-clollts; besides, all 
wet applications ha.re to be changed often, wet the patient, and 
therefore, if they do not produce a very speedy and conrin<"ing 
effect, must be soon given up. 

Compression of the head against a. firm body, by the support· 
ing hand or bya. cloth wound firmly about the head, ai·e pall iat ive 
r emedies, kno\\"n to most patients, but very slight and transient 
in their efTects. Of much more certai n result, in the cases before 
described, is the compression qf tlte carotid, a prncedure whid1 
on ly the physician him self can ex ecute, which most patients bear 
un\\"illingly, and but a short time, and which relieves only for so 
long as i t is nctnally applied. 

In rega1·d to the use of narcotics during the attack, the 
opinion expressed conceming palliatives in general will apply
whether the ad ministration by the mouth or tho subcutaneous 
s.r l"inge is prnferretl, whether opium and its a lkaloids, or bella
donna and similar remedies arn tried. The comparatively small 
benefit of hypodermic injections in hemicrania, as compared 
with their success in otl1 er neuralg ias, must be ascribed partly to 
the circumstance that in this case no single uerv o-branch or 
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cutaneous nerve-district is afiected, so that the favorable local 
ac tion of the narcotic is o[ no advantage. Thus, ex j iovantibus 
et non juoantibus, it is often easy to di stinguish a hemicranb 
from a frontal nemalgia. Ha few physicians have observed very 
good results, and sometimes a permanent cure, from the injec
tion of morphine in hemicrania, it is possible that in such cases 
there may have occurred a confounding of hemicrania with symp
tomatic headache of another sort, 01· with frontal aml temporal 
neuralg ias. 

Tbe epicl ermic application of narcotics and amesthctics (e.g. , 
fri ction with ointment of belladonna 01· vemtria, rnbbing the 
head "-itlt pomac1e o[ chlorofo rm, according to Cazenave' s direc
tions) is cer tainly of still slighter rnlue, though not " -holly 
doubtful. 

Of the symptomatic action of quinia, cafiein , and ergoiin i11 
the ang io-paralytic form of mig rain e, we have spoken before. On 
lhe other hand, another and a very recent remedy seems to play 
an important part in the sympa thico- tonic form , namely, the 
u ilrite qf' amyl. The indication for its use d0pends on the fact 
that it possesses the power or dilating the blooc1-vessels, although 
whcthel' by acting on their contractile elements (Riclrnrdson,' 
Lander Brunton,' \Vood ')or by paralyzing the vaso-motol' sys
tem (Bemheim • and others), is as yet unse ttled ; wl1en inspired, 
i t causes almost instantly an intense reddening of the face, a feel
ing of great heat in the beac1 and face, injection of the conjunc
tiva, great acceleration of tbe pulse, with diminished tension or 
the radhtlis; if the inhala tion is conti1rned, symptoms o[ fain ting 
may easily s11pervene. Berger ' first usec1 the nitrite of amyl in 
a case o[ migraine, evidently of the sympathico- tonic form, with 
almost instant effect ; the pain was "charmed away," as it were, 
and did not retum during the day . Yogel and Holst,' and I 

1 Med. Times aud Gazette. 1870. II. p. 4G9. 
~ Arbeit.en des physiologischeu InstiLu ts zu L eipzig. 1869 
3 American Jour. of iUetl. Science. July, 1871 , p. 39, 
4 Ptlueger's Arcbiv f . Phys. VII[. 2J4 also and Guttmann, 

Zur Keuntuiss und \Virkung cles unu du l MLrteunwnlt's A"ohtv. 
H373. p. 44 1. Pick, Centmlblatt. No. 5J 

& Berli ner kli u. Wochcnschr. 1871. No. 2 
6 Dorpater med. Zeitschrift, 1871. II. p. 2(i l. 
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myself also, have seen the momentary disappeamnce of the pain 
in cases that presented the features of vascular spasm, but the 
pain returned in most instances after some time. In these inha
btions the greatest care nrnst be taken, especially ii tl1e patient 
is anmmic; beginning with a dose of one chop, we may by 
degrees ri se to three 01· fil·e clrops, and in case of need repeat 
the inhalation after a time. Anything more than a palliation 
of the trot1ble I have never seen ; but Holst states that in a 
icmale patient the attack itself was not only cut short, but the 
following attack was postponed longer than usual. 

Ilolst stated, as the result of observation in hi s own case, 
that in pronounced attacks of migraine the free use of any warm 
dl'ink gave relief at the moment wl1en general perspiration broke 
out. It is necessary to remind the reader that in many cases of 
migr:1ine the use of warm chinks provokes or aggravates the 
attacks. 'l'lte inhalation of carbonic oxicle gas, praised oy A. 
llfayer,' may perhaps derive its good e[ ec ts from the known fact 
that it paralyzes the vaso-moto1· nerves, and tlrns may probably 
remove a tempornry spasmodic condition of these nerves. 

A not her modern remedy of great im po1-tance, both in reliev
ing the symptoms of various forms of migraine, ancl perhaps 
also i11 accomplishing a permanent cure, is the constant galvanic 
current. 

This remedy seems to have a destiny, snch as harclly any 
other possesses, in the treatment of hemicrania, for it places in 
Olli' hands the power of exercising a real and powerful intluence, 
locally limited, rngnlable in respec t to quantity a nd quality, 
upon the cervical sympathetic aml the upper regions of the 
spinal cord in the human subject. The electrical metliocl , 
basecl in part upon du Bois-Reymond's and l\Ioellendorff's 
theories, ancl in part developed independently, has therefore 
accomplishecl much in conquering the di sease, and has success· 
fully adopted certain empirical prnced nres in its treatment. Ex
amples are fnrni shecl by Benedikt,' Frommhold,' Fieber, • ]II. 

1 Wiener med. Presse. 1805. No. 4G. 
~ Elektrothernpie. Vienna. l SGS [and new ed. in 1875]. 
3 Die Migraine nnd ihre Heilnng <lurch Elektricit..1t. Pe::>tb, 1868. 
•Compendium der Elektrother:tpie. Vienna.

1 
1869. 
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Rosenthal,' Althaus,' ancl others. Holst' was the first to carry 
out practically, in comwction with the polar methotl of Brenner,' 
a 1·eally methodical and rational application of the constant 
cm-rent, bast>d on the diagnosis qf tlte several forms of migraine, 
a point npon which I insisted as necessary, se,·cral years ago. 

Holst's methocl consisted in placing one electroile, the one 
from which special action was expected, upon the ce1Tical part 
o( the sympathetic, at the inner edge of the stemo-clciclo-mastoid 
muscle-this electrode is long ancl narrow and has considerable 
surface; the other one is placecl on the palm of tho hand, aml the 
circuit closed. In hemicrania sympathico-tonica the polo on tho 
neck was made positi,·e; the current (from ten to fifteen ele· 
mcnts) was closed suddenly, antl after a passage o( two or three 
minutes was gradually stopped. In hemicrania ncmoparalytica, 
011 the contrary, the negative pole was appliecl to the aborn spot, 
while tlw current was not only suddenly closed in the metal lic 
part of the circuit, but was made to prodnce a powerful excita
tion by means of rep0atcd closures and openings, or in some cases 
by reversals. The former procedure, intended to bring about a 
direct diminution of the excitement, was used more commonly 
by Ilolst, especially in cases where the condition or the muscles 
of the vessels was uncertain; for he regards as the primary cause 
of every hcmicrania, eren if it manifests itself in its secondary 
stage or paralysis, an abnormal excess of excitability of the vaso· 
motor nenous system or certain vascular territories (or cerebral 
regions); and when this abnormal excitability is lessened, it is 
probable that the disposition to a secondary stage of relaxation 
of the vascular walls is remO\'ed. The observations made by 
Holst, some thirty in number, "re very much in favor of the 
practice abov0 dPscribPtl. UsLrnlly a SPnse of comfort and rPlief 
came in a very short time; in a few cases there was a lengthen· 
ing Of the interrnls betWPCn attacks. 

The i11d11red current has also bePn recon1111P11lled, es1wr ially 
by Frnmmholcl antl Fiebt•r. The former prefers the primary 

1 Handbuch drr Diagnoiotik und Tbcrapic dcr Xen•cnkrankbeitea. Erlangeu 1 lSiO. 

'Treatise on medical electricity, etc. 3d edition. LouUon 1 18i3. 
3 L_ c., p 27,J et seq. 
4 Ld..1rbucb der fuuctionellen ~ervcnkn:rnkheiteu. p. 131. 
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induced current, ancl applies one of the poles to the median l ine 
of the back of the neck, h igh up, the other upon the forehead 01· 

the nrct1s superciliaris. Fieber TCcommends the use of the 
rn-called elec tl'ic hand: the patient takes one conductor in hi; 
han'.l , the operator holds the other in his left hand, while press
ing the palm of h is right firmly upon the patient's forehead, 
which is previously wetted. Fieber says tha.t this treatment 
seldom fails, and sometimes produces surpri sing resu lts. Alt
haus, on the contrary, found Ia.radization useless in most cases, 
while the passing of the constant current continuously through 
the hea.d was of value. 
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IYE designate by the name of angina pectoris a group of symp
toms, of which tho most chamcte1'istic arc the following: Pain in 
tlte region ef Llie heart, occurring in paroxysms, which usually 
radiates over tlte li:fl side qf' tlie tltorax and the lift arm, more 
rarely over both sides and arms; tlte pain is associated witlt a 
peculiar sensation of anxiety and constriction, and qften also 
witlt otlter motor, 1·aso-1110/or, and sensilh•c disturbances. Slcno
cardia is another 1w11ie for tltese attacks. The periotl between 
the paroxysms is free from pain, aucl usually from all other 
symptoms. The disease, thernfore, bears the plainest marks of 
a nenrosis, ancl may be classccl, according to its symptomatol
ogy, with thC' 1-'iscaal neuraloias, including carclialgia, colic, 
hysteralgia, and so forth. 

History. 

Ileberclen garc it the name of angina pcctoris, from the tor
turing anxiety (angina from angi; baclly translated by Ilerz
braeune, in German) . At the same time, or a liltlc earl ier 
(1768), the disease was described by Rougnon. Later observers 
described it nncler the following names, now antiquated: Asthm~ 
convulsivum (Elsner, 1778), Asthma dolorilicum (Darwin, 1781), 

Diaphragmatic Gout (Butler, 1791), Asthma arthriticum (Schic1h, 
1703), Syncope anginosa (Parry, 1799), Rtcrnalgia (Baumes, 1806), 
Sternocarclia (Brera, 1810), Pneumogastralgia (Teallier, 1826), 
Canliodynia (Baumgaertner, Harless). The majoi·ity of these 
synonyms show ignorance regarding the tme nature of the dis· 
ease; they lay weight sometimes on the apparent s~at of pain, 
somet~mes on the analogy with attacks of asthma or syncope, 
sometunes on the supposed connection with arthritis, which was 
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especially notetl by English observers. Pa1Ty first calktl atten
tion to the co incidence of stenocardiac Mtacks with os,;ifiration 
of the coronary arteri es of the heart, and P erciva l in 1773 to the 
coincidence with di seases of the abdominal organs. Testa, Brem, 
Latham , and others explained the attacks as due to enlargement 
or dislocation of single orga ns of the abdomen, wl1ich pressed 
mechanically against the 11 eart. 

J\Iost later pathologists have either assumed an exdush·ely 
nerrnus origin fo r the disease, or else have assumed the ex ist
ence of a nenous, dynamic fo rm in addition to the organic, or 
the one comp! icatecl with heart-di sease ; of the former, the 
origin was assig ned ·to a g reat variety ot nerve.trnnks more or 
less remotely connected with the heart. Sometimes the phre
nic nerrn (Bouillaud), sometimes the in tercostals (Jolly), "·ere 
thought cl1iefl y implical ecl; but the rngns (Lartigue, Desportes, 
Chapman) and the sympathet ic (Lobstein , Lacnnec) " ·ere the 
farn1·ites, yet they failed to bring the phcnonwna of angina 
])ec toris into agreement wit h the kn own fun cti ons of these 
ne1Tes, whiclt have been on ly ve1·y recently explained. The 
disease was regarded as essentially a nenralgict qf the nen·es qj' 
tlw lteart; thus Ln.CnnPc ca.ll ecl it neuralg ia cun.1i s, Tronssea u 
a11 '~epileptifonn nenralg in,," a.nd Romberg ancl FriPd1·l'ich a 

hyperrcsthes ia of the canliac plexus. Others laicl slrc,;s not 
only on the neuralgic chamcter of the disease, but al:;o on tho 
accompanying symptom s, espec ially the paroxysmal alteration 
of the action o[ the heart; aml thus Dorn mes and Jahn desig
natecl the condition as p aresis or paralys is, Stok es' as a tempo
rary increase o( weakness, in a ]wart already wea.k e1wd, with 
fatty change in i ts muscle (and with hyperrosthesia); Bamber
ger, contrary to Stokes, as increased action of the heart. ltyper
ki11esis, with hyperrosthesia; von Dusch as hyperresthesia, with 
spasms of the heart; Eiclllrnld as over-exertion of the heart, clue 
to mechanical obstacles to its activity; others (as Barkow) even 
call»d it a trophoneurosis of the heart, carclioneurosis tropllica. 
Some autopsiPs of Lancereaux's (1 866) poi nted to an alkction of 
the ca rdiac plex us; the aorta and tl1e coronary arteries were, at 

1 Diseases of the Ileart aud Aorta. Dublin , 18J4, p. 48G. 
VOL. XIV.-3 
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all events, iouncl alterecl in the same cases. Almos t at the same 

time Cahen (1868) expressed the belief that angi11a pectori s rnust 

be classed with the rnso-11wtor neuroses. ~\.!tho ugh thi s ass urn p

tiou of Ca.hen' s was quite untenable and incorrect, y d in so 11 11 · 

respects H garn a. cleci sirn turn to the contrornrsy; ho deduc:t.' c.1 

the symptoms of angina pec tori s from a n tso-motor neuro~ i s 

accompanying intPrcostal or bronchial neuralg ia- that is, from a 

spasm of the blood-\'esscls of the heart or the lungs. Ile was 

quite awa re that there was absolutely no proof of this suppooi

tion at tha t time. Traube 1 thoug ht i t possible to refer certain 

symptoms of the stcnocardiac at tack (the rapidi ty of pulse and 

the diminished size with increased tension of the blood-,·essels) 

to an increased excitement of the vaso- motor nel'\' ous centre. 

La ndois (1866) Jirst subjec ted all the symptoms of a ng ina pcc

toris to a thorough and systema tic physiological analysis, and 

didded the disease, in accordance with the resul ts of this analy

sis, into fo ur classes, caused respectirnly by : 1. Disturbance of 

the activity of the excito-motor cardiac nen ·ous system; 2. 

Conditions of irritation ill the region of lhe cardiac branches of 

the vag us; 3. R eflex excitement, clue to irritation of the organs 

of the abdomen (anginnpector is rf'jlecturia); 4. An affection of 

the Yaso-111otor nen ·es of all, or of mos t regions (cingina p ectoris 

'lJasornotoria). 
Subsequently , in 1867, N othnagel described some cases or 

angina pectori:; vasomotoria, and La ndois and I described i t in 

out· monograph upon the vaso-motot· neuroses ; finally, Gutt· 

mann and I examined into the par t taken by the several nerl'es 

belonging to thu cardiac plexus, and especially by the sympa

thetic. 2 Tile view of the nature and pa thogenesis of the disease 

thus obtained, though Yery defective, was considerably enlarged 

by a series of physiological experiments upon the sphere of 

action of the cardiac and Yaso-motor nerves (v. Bezokl, Goltz, 

Bem stein , Ludwig, M. a nd E. Cyon), or, to speak more cor

rnctly, it was first rendered tenable by these experiments. P ath

ological anatomy has as yet contributed little tha t is of use ; 

1 Symptome der Krankheiten des Respirations· und Circula.tions!Lpp:irates. S. 41. 
2 Pathologie des Sympathicius, iu Gricsiu~er's Archiv f . Psychiatric. p. 688. 
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angina pectoris belongs to that class o[ neuroses which show 
most conv in cingly how much we owe to the discoveries of expL-'l"i
mental physiology antl their pathological application, aml how 
fat· mistaken in point of fact those arc who expect to find in 
pathological anatomy the source of every improvement in neuro
pathology. Perhaps no ray o[ ligh t would erer Jrnrn penetrated 
the obscurity in which this di sea;e was wrapped if Physiology 
hatl not shot forth those Jig htning-llashes or hers, which threw 
such a wonderful illtuuination upon the whole matter. 

Etiology. 

Only a few scanty indications o[ the etiology of angina 
pectoris can be given. \Ve do no t here, nor subsequently, 
include in tl1is statement the stenoran1iac attacks which are 
properly symptoms of certain chronic diseases or the heart, 
such as insufficiency o[ the aortic valves, stenosis or the aortic 
orifice, fatty tl egeneratiun of the heart ; nor those other cases 
clue to the ci1·c11111stance, hardly possible to distingui sh during 
li [e, of ossification of the coronary arteries. The etiology o[ 
these cases is that of the ca rdiac di seases named, and of em1ar
teriiti; ile[orn1ans. But if we confine onrselves to the uncom
pl icated cases- those of angina pectoris in the narrower sense, 
a11cl especially angina pec toris vasomotoria, we have bu t very 
few points upon which to base our etiological views. It has bee11 
considered (after the formerly prevalent fashion) that the dys
crasim constitntecl predisposing inllnences; especially was this 
thonght to be the case with arthritis, aml even a so-called hemor
rhoidal diathesis. As for the snpposed connection with arthriti s, 
the case is probably one of co incidence of arthritis wi th endocar
diti s and endarteriitis, and the stenocardiac attacks referable 
to organic diseases o[ the heart or ossification of the coronary 
artories. A connect ion between arthritis ancl the pure angina. 
pectoris cannot be established upon any theoretical ground, and 
the cases contai ned in recent li terature, which ha 1·e been more 
closely siCtetl, do not show a trace of such a relation. It were 
snperfinous to lose a word in speaking of the hemorrhoidal 
diathesis. It seems more reasonable to ascribe a favoring infiu-
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cncc toanromia.; at any rate, we see a greater freque ncy of angina 
pectoris, as of 111any other neuralg ias (e. [J., intercostal) , in anm
mic persons. In other cases a h ereditary tendency is unmi stak
able; this fact ancl many other circumstances connect the disease 
wi th the group of constitu tional neuropathics, not to mention 
the peculiar con nection often existing with other diseases or the 
group, such as hysteria, insanity, and epilepsy. }1.ttacks of 
anginn. pectoris may form a sy mptom of hyste1fa; they may 
herakl the epilept ic attack, or may alternate with it; they may 
prececlc the outbreak of maniacal or melancholic conditions, or 
may constitute an in tcrc urrcnt symptom of well-marked aml 
long-sta nc1ing disease of the mincl. The nature of the etiolog ical 
connection here cxistfog ls certainly quite hid c.l en from u s ; the 
terrns we arc compelled to put up with for the present, as ncuro
pa.thic constitution. congenital 1weformation, etc., gi re us no 
explanation, bu t only formulate our jgnorance wlth precision; 
at the best, they '1re bnt hints for fntnre inrnstigation. 

Tho possible predisposing inllnences of ngc nncl sex cannot 
y et be e,;tabli shed with su ffi cient certainty. It is unquestionably 
trne that angina pcctol'is, without h ereditary tenclencies or con· 
stitu tional anomalies, may occur a.tan advanced age. But when 
i t is saicl that the di sease belongs chiefly to advancecl age, the 
statement seems to rest upon a. confounding of the true angina 
with stenocardiae attacks due to cardiac anomalies, atheroma
tosis, etc. The male sex is attack ed far oftener than the female
Forbes says, in the proportion of 11 to I-perhaps because it 
is more exposecl to lhe influences \Yhich we arc about to mention. 

~l.s a direct cause of the disease, even in persons predisposed, 
"·e must rega rcl the influence of e~·posure to cold. Some good 
obserrntions arc dec iclcdly in favor of this view; thus, for 
instance, Huebner saw a case in which the attacks appeared for 
the Jirst time in a robust man of seventy-four, after a long ride 
in a p ost-wagon in cold weather. The harmful influence o[ 
damp and cold residences is especially mentioned by Nothnagel. 
Besidt~s, the exeess ite smoking qf tobaeeo seems to cleserve to be 
regarded as an etiological factor. Bean describes e ight cases 
in which the attacks ceased when smoking was stopped, and 
retumod when the patients began to smoke again. The like is 
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reported by Savalle, Championnt'rc, anil Bhttin, 0,ml I mysPlf 
h0,ve made out several quite an<ilogous cases; I ham also ob
SCl'\'ecl ,·ery exL1uisitc cases of angina pPctoris in a young an<J!mic 
cigar-maker, who bacl smoked a l:uge number oi strong cigar·::; 
cluily for St'\·eral ycm·s. Pinally, certain morbid conditions of 
the thoraciC' organs, by inrnhing the nenes or the cardiac plexus, 
aml morbkl conditions of the abcl orninal organs, probably by 
irritating, in a refiex manner, the sensitive ne1Tes of the abdo
men, may procluce t he symptoms of angina pcctoris. (Sec belo\\", 
"Anatomical Alterations,'' anil "Analysis of Symptoms."" ) 

General Description and Course of the Disease. 

Angina pecto1-is must be dcscribecl as composed of attacks, 
separated from one another by longer or shorter intervals. The 
intervals are usually free from symptoms. They usuall y begit1 
rath.er sudd-'nly, without any other premonito1·y signs than pain, 
whiclt begins at the region of the scrob icttlns cordis or the lo""er 
part of the breast-bone, and shoots out sometimes ornr the left 
siclr of the chest and neck, ancl sometimes up along the sternum 
to tlic left arm ot· to both arms. In the latter case the pai11 is 
less in the right side of the chest and the right arm than it is in 
the conesponcling part of the left side. \Vith the pain, which 
is often called "constrictive," there is associated a peculiar 
foe ling of anxiety, of impending clea th-a feeli ng which is not 
rarely met with in other vfoceral neul'algias, such as carclialgia. 
ancl colic. The suddenness with which the attacks come on is 
especia ll y striking ; the patients are not rarely overtaken by it 
wl1ile walking or at work. The duration of the single paroxysm 
is usually short, commonly only a few mi1rntes; but sometimes 
the attack does not encl with the first paroxysm, in termissions 
or remissions being followed by repeated exacerbations, so that 
the entire attack is made up of a series of partial attacks, as is 
the case in many neuralgias. 

Along with the disturbances of sensibility, disturbances of 
the action of the heart and of the movements of circulation ancl 
respimtion are usually seen, which may present great variety. 
The beats of the heart arc sometimes small , wanting in energy, 
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intennittent, and even interrnptt>d by considnabk pauses; sonw
times, again, tbt>y are increased, become violent, and are aC('Olll

panied by a ,-e1T great increase in the force of the beat. At the 
height o[ tho attack of pain, the action of the h~art seems usually 
to be weakened, or ev('ll a.rrcstec.l; in tho fotprmissions or remis
sions, on the contra.1·y, it is often much strengthened, or cnn 
extraordinal'ily violent. The pulse shows ::;imilar Yariations; in 
the radial artery it is sometimes small and of sl ight tension, 
sometimes strong mH.l full; sometime::;, oven in the cases where 
the action of the heart seems i11creased, th<' ratlial arteries exhibit 
but a slight clcrntion and low tension. \\'e oft<'n find at the 
beginning of the attack a cord-like hardness and contraction o( 
the peripheral arteries, while later they are full antl soft. Sphyg
mographic tests also show an increase in asteria.l tension in the 
beginning of the attack, but later a diminutior1 (Lauder Brunton). 
The respiration also is hastened, is even Yiolent, clyspnoic, but 
sometimes retarded and superficial, or crnn quite arrested. But 
the latter symptoms are essentially effects oC the pain. The 
patient dreads to take a full breath; if persuaded to try, he usu
ally succeeds perfectly well. This ckpendenc<' of the action o( 
respiration upon pain has already been noticed by Parry. The 
respiration may also be qttite free during the attack, as I hm·c 
myself obseiTecl in some instances. The distrtrbances or the 
action of the heart aml the circulation arc show11 by changes in 
the amount of bloocl present in the peripheral parts and in their 
temperature. Dming the attack the skin is often pale, colcl, 
dry, almost bloodless in the hands and feet, tbe face pale ancl 
sunken; a general sensalrion of chill, chattering of the teeth, 
paralgic sensations (formication and prickling) in the tips of the 
fingers, may be caused by the cutaneous anromia. Towards the 
close of the attack, or after it, there may be the contrary condi
tion of redness, swelling, increased sense of warmth in the skin, 
and abnnclant perspiration may be secreted. 

The course of the disease is almost always extremely chronic. 
The attacks recur (as in the case of epilepsy) at extremely n11-ia
ble intervals ; they may sometimes be suspended for years; in 
some cases they may occur for a time every clay without visible 
cause. I have never observed a i·egular periodicity in marked 
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angina pectoris. As occasional causes, exposure to cold, boclil.r 
ancl mental exertion (especially exhausting boclily mo,·ement), 
ancl mental excitement, may be named as provocative; the 
attacks may sometimes be excited or made worse by pressure 
upon some points that are sensitive dtuing the attacks, or con- · 
stantly sensitive. Snell points are the sp inous and transverse 
processes of the cervical and upper dorsal verteb I"m, and the 
region of the in ferior angle of the scapula. It is rare that a dimi
nution ancl spontaneous disappearance of the attacks occurs as 
time passes on; 011 the contraI"y, it is much more often the case 
that they grow worse and more frequent, the remissions being 
shorter and m:uked by exhaustion. 

A natomical Alterations. 

\Ve do not here describe those forms of angina pectoris which 
arc complicated by faults in the valves of the heart, or fatty 
degeneration of this organ, nor those fonns which are catlsed by 
atheromatot1s processes in the aorta, ancl especially by ossijim
tion and contraction qf" tlie coronary arteries. Anatomical con
di tions of the la tter sort. usually connected with defects of the 
aorta or other abnormalities, have been described in earlier times 
by Hofmann, J ennel', Black, Parry, Bil'ch, Kreysig, Ritter, 
Slu is, Ring, Crisp; in later times by Philipp, \Vilks, \Valdeck , 
Oppolzel', Fincham, Mason, Moorhead, Dickinson, Colin, Lock
hal' t, Cla l'ke, Haddon, Ogle, Grnclsensky (Traube), ancl othe1·s. 
That these changes clo not furni sh the exclusive basis of tile 
symptoms has been shown by the di scovel'ies of Senac, Corvisart, 
Bianchi, and others, who even founcl extensive ossification of the 
col'onary al'teries wi thout symptoms of angina pecto!'is ha\"ing 
been observetl dul'ing life; also by the negath·e results of exam
inations by Jt1cine, J ohnston, Lentin, Erdmann, Desportes, IIeu
singer, Jahn, who have demonstrated a complete integri ty of 
the coronary ,·essels in decided ang ina pectoris. 

The nen ·ous apparatus of the heart fo rmerly recel\·ecl li tt le 
or no a tten tion at autopsies. The first positire statement seems 
to have been made by Heine (1841), who sp~aks of pathological 
changes in the cal'cliac branches of the vagus, and also in the 
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pl1renic ne1Te. The c:ise was that of a patient treat<,d by Skoda 
at the \ ' ienna clinic, suffering with peculiar attacks, in the course 
of ll'hich the hea r t stood quite still for some seconds, u s ually 
during the period of from four to six pulsations, whil e the 
patient suffered frorn the feeling o[ inexpressible anxiety. . l.t 
the autopsy, which wa made by Rokitansky, the right ph renic 
nerve was seen inrnh·ed in ''dark blue harcl knot, dotted witll 
concretions o[ lime. Among the Jax, pale gray corc1s that made 
up the plexus o[ cardiac nerves was seen the carcliacus magnits, 
which, ri sing from the plexus between the pulmonary artery and 
the descending aorta, just below the arch, en tered into a black 
nodu le of the size of a hazel-nut, a nd was thickened before enter
ing the latter . The descending branches q/' tlte left va.r111s u pon 
tl1e a nterior aspect of the left bl'Onchus app<'a red simila.l'ly illler
fered with by a 11oclt1lar blackish blne lymphatic ghind that lay 
beneath them. 

In connection with this an obse rvati on of Iladc1on' s' should 
be mentioned, concern ing the case oI a man affected with angina 
pcrtoris, in whom the left phrenic nerve \\'US found compressed 
by a bronchial gland of the size of :i hazel-nut, sit uatc'd close to 
the root of the left lung, and infiltrnted with black pigment. 
The nerve-tubes at the spot seemed not in terrnptcd, but slightly 
granular. The l'ight phrenic nerrn was normal, the vagi and 
recmTc11 tes were a lso normal. The aorta was in a state of ather· 
omatous degeneration and aneurysmul dilatation. 

Anatomical changes in the cardiac plexus have been found 
by Lancercaux in a patient aged forty-five, who exhibi ted the 

. usual symptoms of angi1m pectoris and died in one of the 
attacks. At the a utopsy there appeared a contraction of tlle 
cornn:uy arteries, and an alteration of the aorta at the point 
where the cardiac plPxus lies upon it; the plexus was in a ras· 
cular condi tion. A few of the bu ndles of the latter were em·el
opecl in exudation, anc1 the outer sheath was thickened. J\Iicro
scopic examination showed an :ibnndunt accumulation of roun<l 
nuclei, which had pressed asu nder and cOnl])l'essed the nerve· 
tubes; the medullary conten ts of the latter appearec1 grny ish 

1 Edinburgh Med. Journal. XVI. p. 45. July, 1870. 
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anu granular. In two other cases Lanccrennx found a change or 
the aoi-ta at the sanw spot, with the same cham.cterbtics, likPwise 
ussoC'ialed wilh considerable nanowing or lit e coronary ::utt•ries, 
which makes it possible that there was an affect ion or the car

diac ph'xus, ana logous lo that in the fast case; but the point, 
unfo1tuncitely, was not invest igated . 

.llnalys is ef tlie Symptoms and Special Symptomatology ef llie 
Seceral l i'oT'lns. 

According to the nbo1·e ckscription, tlw cnrd innl symptoms 
n1·c lhe pains under !hp Slt>rnum , the feeling of anxiety, th<• ui s
turhanccs in the action of the heart and the circulation of the 
bl ood, while tlw changes in th e mech::rni sm of re:-;p1rution are to 

be 1·cga1·dt>d merely as consequences of ll1e pain. \\'c slrnll 
attempt lo refer the firs t set of phenomena to d1jlnitc dislllrli
a11ccs qf" Ille innervation qf" lite heart, ro11sisli11g in an ab11or111al 
incr('({se or diminution qj" tlw acli1•ily qj" tile neroesfurminy tlte 
cardiac plc.Tus. 

The pain wi th which lh(• attack begins ariS<'S most probably 
in th e nen ·ous plexusps of' the 11 ea rt; thi s assumption canuot be 

c1e111 on,trated with the sc1111<• anatomica l certainty as in lhc case 
of tlie ]JCr ipheral nen-es wl10.sc course is cx:w~ ly kn own lo us, 
b11t one circumstance in fa1·o r of it is the !'act that the pain 
alway:-;, or 1war1y alway~, hl'gin s at the spot which corresponds 

wi th the site of the hea1t, an<l is most acute at the same point. 
l'ntl er normal circumsta nces, it is true, the heart, like all invol
un ta ry organs, is not very sensith·e; but we ncecl no more 
11·01H1er that a stimulation of its sensitive nen-es in pathological 

conditions should excite such extreme pain , than tha t such 
sltould be the case with other 01·gans of w'gPlablc life. The 
ht>:tl't ck1fres its sensitiv~ nerves from th e vngns, as the experi-

11wn ts of Goltz hn1·e shown in the case or the frog' s hemt, and 
tl10se of Gurbocki in that of the rabbit's hea r t. In mammalioi 
othl'r sens itire n e1TPS than tho~e from the vagns SPem to entPr 

into the card iac plexus; for, in spite of the secti on of both 1·agi, 
lh<• aninrnls manifest pain when the amicles are meclrnnieally 

inilated. Accordingly, we must perhaps ascribe a sensibility to 
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the sympathetic fibres which form so essential a part of the car
diac plexus, ancl especially so as the charnctPr of the pain closely 
J·ese111bles that obser\'8cl in other inilations of the sympathetic 
nerve, as in gall- stone colic, in enteralgia, etc. 

This neuralgia of the cardiac plexus is sometimes idiopathic, 
but more commonly it is probably clue to mechanical infiltration, 
pressme, and other injuries of the plexus. Such causes natu
rally occur to the miml in certain cases of organic di sease of the 
heart, ossification of the coronary arteri es, Yalvular disease of 
the aorta, ancl so forth. The cardiac plexus lies behincl and below 
the arch of the aorta and in clo~e proximity to it, so that morbid 
processes in tliis vessel may give rise to lesions of tlic neighbor
ing plexus, as is clearly shown by the res t1lts of the autopsy 
made by Lancereaux. \Vhy these violent attacks of pain occur 
only at certain periods, in the form of paroxysms, whil e their 
supposed cause continues in ex istence, is no better understood 
than in the case of other neuralgias. 

In those cases where there is no organic change in the h eart, 
we have no idea of the immediate cause or the pain in the cardiac 
region. Those changes, whether of increase or of diminution of 
the action of the heart, which occur during the attack, cannot be 
the sole cause of this violent pain; for the most extreme clevin
tions from the normal action of the heart-both the increase 
which occurs in aortic clefects, ancl the diminution during fatly 
change of the muscular ti ssue-produce n. feeling of constriction, 
but never a pain like that or angina pectoris; while moclemtr 
degrees of irregularity in the functions of the heart are often not 
felt at all. 

For this reason I cannot fully agree "-ith Eichwakl's (~1eory 
of the cause of the pain and the nature of the stenocardia. _\s 
before stated, he ascribes the attack to arrest of the actidly o[ 
the heart, clue to mechanical obstrnction, and explains the pnin 
as a consequence of the exertions made by the heart to oYercow 
the obstrnction, since it is found that erery over-ex ertion of a 
Yoluntary muscle is painful. Though Eichwalcl explains the 
!3h.(•nomena of the attack very well by means of hi s theory, yet 
It is necessary to remark that a change in the action of the heart 
has not been shown to be the first symptom of a stenocardiac 
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attack; on the contrary, the patient is se ized in the midst of 
the most perfect hcn lth, without having had any palpitations. 
Nl'ither is the action of the heal't during the attack l>y nny means 
so 1·iolent as to p!'odnce such severe pain. Even if we admit the 
existence of obstncles to the activity or the heart in cer ta in cases 
or angina pectoris, yet the hea!'t, in cases oE obstacles il1 the 
aortic or pul monal'y system, usually 1·espoml s in quite a different 
way, namely, by increasing the force of its bents. And finally, 
in those cases o[ angina pectoris in which the heart, under objcc
tirn examinatio n, se>ems quite normal , it is impossible to under
stand how such hinclemnces can ex ist; fo r the assnmption of 
Eichwald, that il'ritation o[ the Yagi may constitute such a 
hindrmnce, is only tenable when the pulse is retal'ded. .\ .nd 
again , why sh ould a rhythmic retardation o[ the heart constitute 
an obstacle to the movement of the blood? \ Ve can at any time 
lc>;sen the rate o{ the pulse by proper drugs, under pathological 
circumstances, without ernr obsen 'ing in consequence abnormal 
sensations. I harn seen a pulse of on ly twenty-eight in the 
minute, owing to the presence o[ centrn.l cliseasP, wi thout the 
pn.lil'nt's feeling the slightest abnornrnl sl' nsa ti on. It is, thoreforn, 
doubtful whether n. change in t he rate o[ action causes the pain. 

In interpreting the pafas wldclt radiate from the prcecorclial 
region lo ollifl" parts qf the bocly, especially the thorax ancl arm, 
we must recoll ect the anatomical relations o[ the canliac plexus 
ancl its connections with the nerves of the neck and ar111. 1 Those 
11ains which shoot into the region of the cervical nerves are 
exp laiued by the connections between the superi or eardiac nerrn 
(from the ganglion cervi cale prim um) ancl the anterior branches 
of the Ionr upper cervical ne1·ves; those ex tending to the arn1, 
by the numerous connect ions o[ the ganglion cervicale meclium 
nnd infetfos (from which the midclle and inferior ca rcliac netTes 
m·iginate) with the four lower cervical nerres, uniting in the 
]JIPxn s l>rachialis, n.nd the first d orsal nerve. The [act that the 
pains are more frequent in the left arm than in tlw right is per
haps caused in part by the situation of the heart a nd aortn. upon 
the left side, which naturally gives rise, in case of disease of 

1 Compare especially Luasarw, I. c. 
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the:;;c organs, to mechanical in trrforl'llCP (Z(~JTung) wi th Ute nerves 
or this side, ancl i11 part by the fact that the anastomoses of 
the nerves are believed to be closer on the ldt side. 'l'he pains 
in the front s urface of the chest a re cxplni11Ptl by the branches 
or connection between the dorsal nl'l'\'('S antl lhc i.Jrachial pleXUS. 
Radiating pains in tho rC'gion of tho diaphragm also occur, which 
may be reforred to the connection of the phrcnic nerrn with the 
fourth and filth pairs of cervical nen-es, and through them with 
the cardiac nerves. 

Tllat the }Jain of ang ina pectori:::; is sometinws confined lo one 
spot-the prrncordial region ) ancl sometimes shoots out over 
manifold ner rn-paths, is mainly dtt<', apart from mechanical con
ditions, to the varying intensity of the initation acting upon the 
cardiac plexus. According to the :111alogy of other nervous 
affections we may assume that int.his case the number of ncrve
fibres that participate increases with the intensity of the inita
ti o11. In several cases, which I hacl the opportunity to ohserre 
fol' a considerable time, the ex tension of the pain was always 

in proportion to the severity of the initial pain i11 the car
region ; in attacks of m oderate sevcri ty the shooti ng to the 

left arm was almost wholly wanting, the pain reach ed only to 
the shonlde1" and even the front part of the left half of the chest 
was affected in a smaller extent of territol'y. 

Certain accompanying symptoms referable to the rngus, as 
diffi cult swallowing, vomiting, and difficulty in phonation (Lar
tign e), are probably also to be regal'decl as clue to irradiation. 
'l'Jiey must be refen ed to the nnmerous connections between tbe 
sympathetic aml the vagns, especially the share which the latter 
tak<·s in the formation of the cardiac plexus. 

The peculiar feeling of anxiety and oppression seems also to 
be connected with the pain in the heart; this is, at all e1·ents, a 
more natural assumption tlrn.n that which d eriv es the feeling of 
anxiety from an impeded action of the h eart. In several vi sceral 
neuralgias we find a sensati on which quite corresponds with that 
feeling of oppression, while the latter is entirely wanting in 
many much severer obstructi ons to the circulation (as in the 
various valvular afiections). 

The disturbances in tlte action of tlte heart and the cireula-
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tion, which. in so great n. variety of .fo!'ms, ::tccompnny the steno
cardiac attack, cannot be suppo,;ecl to depend upon a single 
distinct port ion of the nervous ap1)a1·atus, especially in the lack 
of pathologico-anatomical facts. 'l'lwy mus t, in accordnnce wi th 
our pre,ent knowledge of the physiology o[ the innenation of 
the heart and blood-vessels, be refe rred to several Yery di stinct 
somcck, namely, disturbances in the automatic, the regulatice, 
anrl llte sympathetic nerves of lite heart, and in the 1xtso-111otor 
1ierco11s system. In this point of l'iew thern may be recognized. 
at least in theory, four possible fom1s of angina pectori s (a s it 
were. four root;), though the isolated ex istence of these forms is 
by no means cstabl b hcd with sufficient certainty. 

1. Automatic systeni qf cardiac ner1'es. Influences "·hirh 
act di1·ectly upon the gangl ion masses ernbedded in the muscle of 
the hea rt, such as toxic snbsta11rcs introclucec1 into the ,·entricu
Jar ca\'ity, Ol' solu tions into which the entire hcal' t is plnngecl, 
arc known to be capable o[ pl'Odncing immed iate ann ihilation o[ 
the contract ions of a heart which has been remo,·ed from the 
chest and still pul sates. According to the experiments of Lan
doi o,' the di ,;tnrbance of tl1i s automatic action of tho cardiac 
ganglia, which takes place under the direct action of ce1tain 
poisons, may be or two sorts: if weak solutions arc injected into 
the endoc:ncl inm of llrn frog a st im ulat ion of the ganglion cells 
occur,, with an increase in the rate of speed or tlw heart; hut if 
the soluti ons are st ronger, th e ganglia. are mpiclly pn.ralyzt~cl aml 
the hear t is arres ted. In a silllilar way the ganglia o[ tho heart 
may be aITected in pathol ogical conditions. Ir their rhythmic 
actidty is interkrccl with in any "·ay, either by the exi s tence of 
abnorrnal resistance to the mo,·cment of the blood, as in aortic 
di sease and atheromatous processes; Ol' if the p:anglion rc'C<'i\'Cs 
too littl e blood, as in contraction ancl closure or the co1·ona1T 
arteries ; or if the latter are affected in conjunction with the mus
cular tissue of the heart. in myocarditi s or fatty degeneration-in 
any of these cases the act ion of the heart may be changecl in one 
of two ways : either the rapidity of its mo\'cments is increased, 
i[ the aborn pathological influences produce an irritation of the 

1 Die directe Herzreizung. Greifswnlder med. IleitrUge. IL l SGJ. S. 161. 
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ganglia, or it is diminislwd, if the influence produced be a para
lyzing one. The assumption, tlie refore, tha t in a stcnocardiac 
attack the automatic ganglia are di s Lurbecl in their adivity, may 

agree \"ery well with tlte fact that the action of the heart during 
the attack. is SOllll'times increased, sorn et imes diminished. rl'he 
form of angina pectoris, accompanied by disturbance of the auto
matic ganglia, might be denominated the cardial ex<:ito-molor 
form, or the cardiorentric ganglious fo rm. 

Jn faY or of tho theory of an ilH"olrement of tho ganglia of the 
h eart- perhaps duo to a defici ent supply of blood, as in case of 
di sease of the aorta and contraction of the coronary arteries 
- another experimental fact may be adduced. Y on Bezolcl 1 

observed in e1·ery case a change in the beats of the hea rt, when 
11 0 cut the Yagi, cerv ica l sympathetics, and the cerdcal meclulla, 
am! then closed the huge coronary arteries or seYeral of their 
branches with forceps. After ten or fi (teen seconds the beats 
became less frequent, then irreg nl:n, wHh alternations oI slow 

ancl quick contractions, and in a minute or a minute ancl a half 
tl1c Yentricle was entirely relaxed. If the closure of the vessels 
was suspended, the pulsations began afresh and soon became 
quite regular. 

2. Regulatii'e system of cardiac nerves. In the majority of 
cases of angina poc to1·i s the rapidity of the pulse is inc1·em;ed; 
if, therefore, the vagus were afl'cctecl, we should have to infer 
that it was in a state of temporary paresis, causing a diminution 
of its regulative act ion npon the l1 par t. But some cases Ol'Cur, 
with relctrdation o( thP pttlse, and cren with a tempomry arrest 
o( the heart, which are> probably due to a state of initation in 
the vagus, which therefore might be called the regulutite form 
of angina pectoris. Under thi s heacl must be placed the case 

1·elated by Heine (see above), in which the autopsy revealed, 
am ong other things, changes in the Yagus; also two cases by 
Canstatt, in which a temporary arrest of the action of the heart, 
with a feeling o( g1·eat anxiety, formed the chief symptoms. 

Eichwalcl also mentions a case in which a hysterical attack, 
whenc,·cr it occu1Tccl, was always accompanied by a stenocarcliac 

1 Centralbhtt 1867. ~o. 23.-Comparc also Suclttsclliusk!/. ibid. 1868. Xo. 3. 
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paroxysm, du1fog which the pulse 'rns l'etan1ec1, with increased 
force in the single beats; the pulse 1rns hard am1 full , but at the 
same time the beats were few anc1 slow. If the paroxysm lasted 
somewhat; longer, the pul se became inegular, in tL•rm ittel1; and 
c,·cn became impercep tible for whole minutes. The action o( the 
heart was or a. s imilar character in two other cases of augina pee· 
toris, in one of which the patient was hysterica l, and in t l1 e other 
a pneumonia hac1 prnclucccl a gi-eat lo:;s of st rength, and the 
paroxysm was IJrovokcd by a Yiol en t mental agitation. Eich
walcl tllel' •fore thinks that in such cases there is a state of inita
tion in the region of thC vagus; in favor of this supposition is 
tl1e observation that in sucl1 cases other symptoms referable to 
the Yagus occ nr, a::; difficulty of 11honation ancl or swallow ing, 
and that the cl1angc in the action of the heart in this kinil o( 
angi na pectori s is closely l'elatecl to the experimenta l l'esults 
obtained in initating the vagus. For iu slig l1t initation of the 
vagns the beat of the heart, as in the beginning or n. stenoc.;a nliac 
attack , becomes slower :incl strongel'; if the initation is g reater, 
as in an attack of longer duration, the action of the heart is 
retarded, and even more ot· less stopped. The paroxysm of pain 
is also very well !'econcilable with the theory of frritation of the 
ngus, since the sensibility of the heart depends chiefly upon the 
ramifications of the rngus. 

Besides the cases of angina pcctori s that are dne to cli.-ect 
irrirn.tion of the vagus, there are certain others which occur with 
especial frequency in di seases of the abdominal organs, which 
physiological facts allow us to consider as reflex cag11s-neuroses 
(according to Landois, angina pectoris rejlecloria) . It i; known 
that the hea rt can be brought to a stop in diastole by irritation 
of the sympathetic fibres in the abdomen, just as by direct inita
tion of the vagus ; there must, therefore, be fibres of the sympa
tlieti c which enter the spinal cord by the rmni commtrnicantes, 
and, passing upward through the dorsal to the cerri cal portion, 
there transfer their impression of irritation to the centre of ori
gin of the rngns; for if both vagi ham been cut, or the medulla 
oblongata dest royed. the irrita tion of the sympathetic has no 
longer any effect upon the heart. Cases reported in older litera
ltue, in which disease of the abdominal l'iscera was accompanied 
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by stPnocardiac attacks, arc found in the monop;mplt of l:llers
r1erger. Prorn Jn.tcr literature I will l1H'ntion a rase of angina 
pectoris, ]n whith a course of treatmrnt LliJ·p('l;ed toward the 1in'r, 
"·llich was in an C'n1argcc.l concllt ion, immeLliately prn<.luct>cl an 
anwliora ti on of t]ic general symptoms; 1 the Rtenocarcl iac atta('ks, 
which p!'cdously occurrccl whenever YiolPnt bodi ly m otion was 
indulger[ in, disappeared entirely. There was n o affection of the 
heart in tl1is patien t. 

:l. S!fmpathetic crtrcliac svstern. The accelerator neri·es of 
the ]wn rt, running in the course of the sympathetic, clemon
s lrai.t'c1 by von Bezok1, perrnit u s to refer certain cases of angina 
pcctoris, with accelPrated action of the heart, to an increrrse in 
the activity of the rhythmically-acting cardiac ganglia, due to 
the inllnence of tho sympathetic. \\"e might designate this form 
as sympathetic excito-motor angina j)ectori s, in conlTadistinction 
lo that cau sed by a clirect affection of the automatic cardiac 
gangl ia. Since all the sympathetic fibres of the heart, from 
whnten .. ~r source arising) Ure united in tho cardiac plexus, the fat
ter furnishes a spec ially probable somce of :ibnormal actil'ity of 
the heart ; and thi s n.ssumpt ion is notably snvportcc1 by illl' 
autopsies reported by Lancereaux. 

4. Yaso-motor ner1>011s system. In disturbances of the inner
vation of the Ya.so-motor nerves (which likewise nm with the 
sympathet ic, for lho most part), a change in the tone qf the i•es
sels must occm , ancl in co nscq uenco a change ef blood-pressure, 
which may Tenet npon the heart i11 two ways : if these nerres 
are irritated, the rnsult will be a contraction of the Yessels; if 
they arc in a paretic condition, the vessels will be dilated. In 
the for mer case tho contractetl condit ion of the peripheral cireu· 
lation creates an obstacle to the emptying of the h eart, and 
therefore the blood-pressnre rises throughout the aortic system, 
with an increase of force in t he action of the heart; while in the 
la tter th e resistance is lessen<'cl, the aortic pressure di minished. 
and the heart works with less force. 

This is the class of cases for which Landois has ofl'ered the 
very su itable name of "angina pectoris vasomotoria." \Yi th j 

1 Ber[Json, Deutsche Klinik. 1862. p. 4S. 
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them belong those described by Nothnagel, in which, the heart 
being quite healthy, attacks of angina pectoris occttrrecl under 
the form of general arterial spasm, often proc1ucec1 by the influ
ence of cold. After some premonitory symptoms of abnormal 
sensation in the Pxtremities, as numbness, the feeling of cold, and 
so forth, a sensation of anxiety and palpitation followecl, and 
even a dull pain, beginning at tl:te heart and spreading into tl1e 
left thoracic region. The objective phenomena corresponding to 
these symptoms were pallor and loss of temperature in the skin, 
diminution of the sensibility of the skin, cyanotic discoloration 
of the extremities; the radial artery was sometimes a littl<> 
smaller than normal, the sounds of the heart clear, the action of 
the heart rhythmical and sometimes increased in force, the num
ber of beats unchanged. The attacks were relieved by treatment 
suited to relieve 1·ascular spasm, by SLlCh remedies-especially 
irritants and warmth-as increa se the flow of blood to the skin. 
Nothnagel explains the palpitation in these casrs as clue to the 
resistance to the action of the heart presented by tl1e extensive 
contraction of Uie circulatory apparntus; the feeling of constric
tion and pain in the region of the heart he takes to be clue to th0 
excessiYe exel'tion o f the h ea rt, thus assuming an explanation 
like that of Eichwald. 

"'hether, in addition to tl1e vaso-motor netTes, the depressor 
nerve cliscol'crPcl by Ludwig and Cyon, which seems to act as a 
regulator of the variations in bloocl-1)rcssure, can assist in caus
ing the c1i5tnrbances of circulation in the stenocarcliac attacks, is 
a question which cannot at present be jnclgecl. 

It follows that we have these types, namely: 
1. E:ccito-motor cardiac or carclio-centric, gan.fJlionicangina 

pectoris, from direct lesion of the automatic excito-motor ganglia 
of the heart; it may assume the form of irritation (with increased 
rnpiclity or pulse), or of paralysis (with retardation of pulse). 

2. Re.fJulator angina pect1Yris, from lesion of the cardiac sys
trm of nerves of arrest (vagus). a. JJirect neurosis ef the vagus, 
either i11 the form of irritation (reta rded pulse and increase in 
force of pulsations of heart, full, hard pulse, with disturbance of 
phonation and cleglutition; sometimes a temporary arrest of the 
heart), or, more rarely, in the form of parn1ysis (acceleration of 

VOL. XIV.-4 
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pulse). b. Reflex neurosis ef the vagits (angi na pectoris refl ec
toria), originating in di sease of the abdominal organs, with the 
symptoms of irritation of the vagus. 

3. E xcito-motor sympath~tic angina pectoris, from lesion of 
the accelerator nerves of the heart which nm with the sympa
thetic. (Symptoms as in tlie fil'st form.) 

4. Vaso-motor angina pectoris, from affection of the vaso
motor nerves, running in the sympathetic for the most part
either in the form of irritatio11 (contraction of the vessels, 
increased pressure, ,,-ith normal or but slightly increased fre
quency of pulse; symptoms of arterial anromia, paleness and. 
coldness of the skin, etc.) ; or, more rarely, in the form of 
paralysis, with the opposite set of symptoms. Of comse, the 
complication of these principal types and their confusion with 
each other are not at all impossible. The great variability of 
the circulatory symp toms accompanying the attack is thus 
paralleled in the variety of the patholog ical conclitions. 

Diagnosis and Prognosis. 

The pathognomonic symp toms of the attack are such as 
hardly perlllit confusion in the diagnosis of angina pectoris ; but 
this is not a Yery great gain. The practically important thing to 
know is whether there be organic disease of the heart or vessels, 
or whether the disease be a pure neurosis ; and, if the latte1-, 
what is the special form of disease, or (which is the same thing) 
what is its point of origin in the several nervous region$. This 
problem will often be hard of solution, especially as tho physi
cian selclom is in a position to view the attacks, and to apply the 
proper corrections to the descriptions given by the patient or 
his friends. 

The prognosis of angina pectoris depends first upon the ques· 
ti on whether or no there are complicated diseases of the vascular 
apparatus (valvula r disease, fatty degeneration, sclerosis of the 
arteries). If such ex ist, the prognosis is naturally bad, in pro· 
portion to t he severity of the fundamental lesion. In pnrely 
nervous angina }Jectoris, tho prognosis, as conce1·ning Jiie, is 
favorable upon tho whole, for grave sequclm and death are rarely 
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caused by the stenocardiac attacks, howe,·er sev0re they may 
sePnL Some cases are, indeed, repol'ted in which death is said 
to have occurl'ed in the conrse of the attack; but these scem
ancl Lancereaux' s autopsies support thi s view-to be cases in 
which the ao1-ta ancl the coronary arteries were gi-eatly altel'ed, 
with consccutirn changes in the cardiac plexus, and they, there
fore, ought not to be classed as pmely nervou s. 'l'hi s differentia
tion, it is trne, will often be without value in actual practice, for 
the special diagnosis cannot be suffi ciently relied upon, and 
therefor0, H the attacks are at all of a nature to arouse ou r 
apprehension, we ought to be fully warned against too sanguine 
hopes. As regards the di sease, the prognosis is certainly quite 
unfa,·orahlc, as a radical cure, by nature or by art, is obsened 
in an extremely minute proportion of the cases. It is most 
fa,·orable in cases which, without constitutional pred isposition, 
can be traced to such prnved evil infl uences as tobacco-smoking, 
exposure to cold, etc., and usually take the form of angina 
pectori s nisomotoria. In those cases, also, which appear under 
the form of reflex neuroses of the vagus, there may be hopes of 
a cure after the a,bdominal disease is relieved, provided the latter 
can be accomplished. 

Treatment. 

In cases in which physica,l examination shows the presence 
of Yalvular disease or fatty degeneration of the heart. etc., or in 
which the various senile changes, peripheral arterio-sclerosis, 
etc., permit us to infer atheromatous di sease o( the aorta and 
the coronary arteries, the treatment of angina pectoris is essen
tially the same as that of the J:undamental lesion. In cases. also, 
where other causes, snch as abdominal di sease or excess il"C 
tobacco-smoking, are Jounll, we shall begin the treatment of 
angina pectoris by removing these. Commonly, howe,·er, the 
causes of the affection are unknown or obscure, and the causa l 
treatment i , therefore, out or the qnestion in most cases. 

1\'e possess, however, as in the rase of all di seases of which 
the etiology and pathogenesis are envclopell in a natural or a1-ti
ficial obscurity, a goodly number of remedies, empiric, symp-
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tomatic, 01· so-called specific, most of which are wholly useless, 
while the rest confine their action to palliation, or produce a 
radial cure only by way ot exception. 

The general and local blood-lettings during the attack, for
merly so much praised, will hardly be thought of at present by 
any one; while, on the other hand, all sorts of so-called cleri1'a
tive remedies, as frictions, mustard poultices, stimulating baths 
for the feet and hands, stimulating embrocations, and so forth, 
are still very popular. It is certain that the latter are more use. 
ful than the internal administration of the so-called nervines 
and antispasmorlics, valerian, musk, castoreum, camphol', succi
nate of ammo!lia, and the like, as well as of the narcotics. Other 
things recommended in the attack are the application of cold, 
and in some cases of warmth; inhalations of ether 01· chloroform 
in small doses, not sufficient to produce Iull narcosis (Romberg); 
narcotic clysters; endermic and hypodermic administration or 
narco tics. As regards the latter, hypodermic injections of mor
phia doubtless often exercise a palliative action during the 
attack, not only upon the pain, but also on the associated dis· 
turbanccs of circulation. Tllis may perhaps be ascribed, for the 
most part, to the paralyzing action of large doses of morphine 
upon tile vaso-motor ne1Tous system (\Volff, Mendel). I have 
observed very decided symptomatic benefit of this kind from 
morphine injections, not only in uncomplicated (vaso-motol') 
angina pectoris, but also in a case accompanied by an afiection 
of the vall'cs (insufficiency of the aortic valves, with stenosis at 
the ostiurn venosum sinistrum and hypertrophy en masse). I 
have seen sl ighter benefit resulting from atropin and from coniin 
(recommended by El'lenmeyer) when injected subcutaneously. 
In those well-definrd cases charactcl'ized by violent accelerated 
action of the hea1t, clue to abnol'mal irritation of the automatic 
ganglia or the excito-motor sympathetic fibres, the class of spe
cial " heart poisons," 1 such as atropin, nicotin, coni in, aconitin, 
delphinin, veratrin, physostigmin, etc., may yet be [ound appli· 
cable. 

The nitrite of amyl is a remedy which, in many cases, is jus· 

1 Cf. Boeltm, Studien Uber Herzgifte. Wiirzburg
1 

1871. 
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tified both upon rational grounds aml by i ts power to relieve 
symptoms. Brunton, arg ning from the fact that the arterial 
tension increast-s in the stenocardiac attack, has recommended 
the inhalalion of this remeily, the effect of which, as was stated 
in reference to hemicrania, is to produce a ililalation of the capil
laries, prnbably through peripheral palsy of the vaso-motor 
nerves. Leh;hman, tia.ndcrson and An:3til', a11d " 'ood, like 
Brunton, found the results beneficial; while Fagge foLtnd tlw 
remedy inacti1•e. Probably the favorable effect may be confined 
to cases possessing the character of vascular spasm. As it so 
easily causes syncope, i t should if possible be used with even 
greater care than in cases of hemicrania. 

The genera l treatment of this disease is more a puzzle than 
even the sym pto matic; the remedies a re many, the cures fow. 
\ 'a rions metallic preparations have been much praised; the 
forms of iron, sulphate of zinc (P erkins), cyanide of zinc (Cop
htncl), nitrate of silver (favombly mentioned by R omberg and 
others in hysterical angina pectoris), and arsenic (lately recom
mended in high terms by Lebert, Calwn, and Philipp). I have 
tried the latter without any impo1·tant benefit in severa l cases of 
uncomplicated ang ina pectoris. I have also used the bromide of 
potassium, as well as the bromide of calcium, which Ila mmond' 
proposes for a substitute, but without penminent effect; the lat
ter in quanti ties up to fiv e grammes per diem. Others hare 
strongly recommended quinine, phosphoric acid (Ba umes), inha
lations of oxygen (Kneeland), digitalis, hydrocya nic acid, and, 
in view of the snpposecl arthritic origin of the disorder, those 
remedies calleil antiarthl'itic. Laiin nec recommended the wcai'ing 
of a mag netic plate. Somewhat more regarcl must perhaps be 
given to the so-callecl derivation by the appli cation of irritati ng 
plasters, issues and setons in the cardiac region. Koeh ler, \Vi tt
maack, and others have obtained a cure by this method in a few 
obstinate cases, after the failure of most of the usual remedies. 
The induced current, in the form cf the farad ic brush, seems to 
act in a similar way. Duchenne' affirm s that he has not only 

1 New York Med. Journal. 1872. 
'.f:lectrisa.tion localisCe. 2d. ed. p. 907. 
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arrested very severe attacks instantly and completely by c11ta
neoL1s faradizution of the nipple and region of the breast, but that 
he has, by protracted use of this nwans, produced a pern1a11 .. 11t 
cure in two cases, one of Lhe uncomplicated nervous Ionn a.11<.l 

one of the hysterical form. 
Any treatment, or mther any attempt to treat, that claims to 

be based upon reason, will in future have to distinguish between 
the several forms of angina pectoris more closely than has 
usually been clone. Cutaneous irritation, and especially cuta
neous faraclization, which acts most quickly, may perhaps have 
a great part to play in certain forms of the disease, owing to its 
power of acting 1·eilexly upon the nerves of the heart and the 
vaso-motor nervot1s system. This actio n is, of course, of two 
opposite kinds, in the case of weak and of strong irritations. 
The former strengthen the contractions of the heart, accelemtc 
the circulation, and contrnct the vessels, by reflex excitation of 
tlie excito-motor and vaso-motor nervous system ; but the latter 
weaken the contractions of tho heart, retard the circL1lation, and 
dilate the vessels, by refiex excitation of the reg1liator nerves of 
the hea1·t and paralysis of the vaso-molor centres. In analyzing 
the symptoms we have seen that the disturbances of the aelion 
of the heart and the circulation of the blood in angina pecLoris 
usually posse;s the character, either or an irritation of the 
excito-motor nerves oI the heart, or of il-ritation of the vagus, or 
of increased excitement of the vaso-111oto1· system of nerves 
(angina pectoris vasomotoria). Of these three types, more or 
less clearly defined, only the first and the last can call for or 
justify the employment of severe cutaneous irritation; that i~. 

those cases which are marked by a powerful, rapid, violent 
actio11 of the heart, arteries contracted to a cord, small, tense 
pulse, etc. But when the symptoms of irritation of the vagus 
and of vascular paralysis are most pl'Omilwnt, or when, during 
the attack, the symptoms very soon revert to this type, then 
cutaneous irritation must not be used at all, or only in its 
weakest form. 

The therapeutic use of the constant current must be founded 
upon a similar considPration of the •ymptoms of each specit1l 
case. If correctly employed, it is probribly a remedy oI chief 
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importance, and perhaps the only direct remedy for angina pec
toris. But the nature of the symptoms will direct us when to 
select methods of application which produce reflex excitation of 
the reglLlator nerves of the heart, and when to prefer direct gal
vanization of the cervical sympathetic and cervical vagus. I 
have only been able to use the former procedure-in three cases 
of accelerated action of the heart withot1t organic disease-but 
cot1ld not continue the application long in either instance. The 
effect was distinctly good ; the attacks became less severe ; and 
in one case ceased entirely, while p reviously they had made 
their appearance almost daily. In a fourth case, recently 
brought under treatment, the attacks have become rarer and 
milder. The method used consists in the application of strong 
stabil e currents, rising to the number of 30 elements; the posi
tive pole, with a broad surface, is placed upon the sternum, 
while the negative is placed 011 the lower cervical vertebrm. 
Yon Huebner has lately obtained a permanent cure by similar 
methods in a case which seemed to have a rheumatic origin. He 
placed the positive electrode upon the fossa suprastemalis, and 
the negat ive upon the cervical ganglia of the sympathetic, on 
both siues in succession; then he placed the positive pole upon 
the lowes t cervical ganglion , and the negative upon the sensi· 
tive spots, at the angles of both shoulder-blades. At first only 
very weak currents, of from 4 to 6 elemen ts, were borne. The 
attacks ceased from the first session, and did not return; and by 
degrees it became possible to use stronger currents, of from 8 to 
10 elements. 
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This extremely rare disease is cha racterized by a chronic loss 
of substance in one side of the face, wltich itsually begins in 
the external sojZ parts and passes siwcessively to the deeper 
tissues; tile neurotic na ture of its origin is not vroved by pa· 
thological anato my, but is rendered very probable by in temal 
and ex tem al reasons. 

History. 

The first case oI thi s sort seems to have been described by 
P a rry in 1825. Bergson, in 1837, described a case taken from 
Itolllberg's policlinic, and pointed ont tile possibility of the 
implication of tile nerves of the vessels. Stilling, in hi s very 
in teresting work on Spinal Irritation, to which far too li ttle at
tention has been paid, and which promises in its titl e much less 
than it actuall y contains, mentionecl a case obsel'ved by Schuch
ardt, and explained the a trophy as due to a functional di sturb
ance of the vasc uhir nerves, especially those which mn in the 
trigeminus to the vessels of the head. His hypothesis that this 
was a case of " diminislwd reflex ion of the sensitive va cular 
nerves upon the corresponcling vaso 4 motor nerves" is certainly 
somewhat forced . The disease was more exactly described by 
Rolllberg (1846 and 1851), who conceived it to be a primary tro· 
phoneurosis-an assumption thoroughly es tablished by· Samuel 
in his pioneer work upon the trophic nerves. Axmann-llueter, 
Moore, Bae~·winkel , Guttmann, M. i\Iqer, Hitzig, Bitot-Lande, 
Brnnner, Tauturri , and others, ha m addPd to out knowledge of 
the di sease by separa t<' obserrntions, as yet ,-ery few in number. 
The di sease was considered theoretically by i\Ioore as a distinct 
form of progrnssive musc ttlar atrophy in the region of the ser enth 
pair of nerves, while Baerwinkel refen ed it to a di sease of the 
Gasserian or the spheno- palatine ganglion, Brunner to a penna
nent state of il'ritation in the cervical sympa thetic, and Lande 
qui te denied its neu rotic character and preferred to assume a 
genuine primary a trophy of the adipose ti ssue. The d iscussion 
upon these poin ts is still open. 

In the first accounts no special name was g iven to the disease, while Hombcrg 

described it simpl y as" trophoneurosis1
11 and Bergson more spccificaJl y as " proso-
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podysmorphia." Later authors chose the terms "neurotic atrophy of the face 11 

(Samuel, lhcnvinkc:l}, or facial trophoneurosis. More lately Lande has proposed 
the nama "aplasie lam ineusc progressive" or" atrophic du tissu conjonctif," which, 
however, presupposes that the atrophy is confined to certain tissues, a supposition 
by no means justified by the results of examination in most cases, especially ad
vanced ones. I consider the designation" hemiatrophia facial is progrcssiva,. as the 
completest and most suitable, since tile essential features of t11c disease, as estab
lished by all previous investigations, consist iu its limi tation to one side and its 
tendency to progress. The term seems to me also preferable to that of " neurotic 
atrophy of the face,'' as the latter is based upon a hypothesis regarding the origin 
of the disease-a very probable one, but not yet demonstrated. 

Etiology. 

As regards predisposing inll1wnces no hereditary transmission 
of the disease has as yet been observed. But it is certain that 
youth and the female sex are preclisposing circumstances. Out 
of 16 reported cases which may with certainty be classed under 
this di sease, 5 were obsel'l'cd i11 men, 11 in women. In al l the 
Cttses the disease commenced before tlte twu nty-fiftlt year of li fe, 
namely, at the ages of 2, 3, 6, 7, 10, once each; at 11 three times; 
at 12 once, 13 once, 15 twice; at 18, 22, 23 and 2-l once each . 

It is noteworthy that the di sease has a special predilection for 
the left side of the face; among sixteen cases, thirteen were upon 
the left a ncl onl y three on the right side. 

In a few cases the outbreak was preceded by scmfatina 
(Bergson), measles (Ilueter), whooping-cough and a local herpctic 
ernption (Schuchardt). As occasional causes, a se,·ern cold 
taken by expos tire to draft a nd the like are sometimes mentioned, 
sometimes a traumatic lesion ; Schuchardt, for exa mple, speaks 
of a fall 0 11 the lteacl, which left a cicat rix on the right parietal 
bone, below the comnary snturn. In several cases the com mence
ment oE the atrophy has been preceded for a longN· or shorter 
time by notable disturbances of inne1·vation, especially symptoms 
of sensory or motor irritation. Teal'ing pains in the head, and 
pains in the corresponding side of the forehead or superi or maxil
lary region, a re frequently mentioned; also, toothache (Baer
winkt>l). In one case (i\I. llfeyer) the patien t had su ffered from 
epileptic Ii ts for several years predously ; of these tits there were 
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two sorts: one severe, lasting se1·eral hours, and Repa rated by 

long intervals; the other sl ight and more frequent, in which the 

side of the face which afterwards atrophied was the only part 

much affected. In Brunner' s case also, epileptic at tacks, occur

dng for the first time during pregnancy, continncd for a year 

beforP the outbreak of the disease. In Parry' s case a (hysterical') 

lert hemiplegia preceded the disease, with transitory disturbance 

of intelligence, but these had passed away two years before the 

beginning of the disease. In a case observecl by Axmann and 

Hueter, the patient, a joumeyman weave1·, aged thirty-two, liad 

suffered from irregular spastic contractions of the masticator 

muscles of the le[t side, which commenced in the seventh year of 

his age, and began to grow Jess freq nent from his fourteenth year, 

but had never quite left him. These spasms were associated with 

an i ncreasecl delicacy o[ sensation in the region of the left trige

min us, especially the first and seco ncl branches, differences of 

temperature being noted with much greater clearness and sharp· 

ness than on the right side. The atrophy developed itself not 

long after the appearance of these phenomena; it is remarkable 

that it was chiefly confined to the region supplied by the third 

branch, namely, the temporal and inCerior ma,,;illary region. 

Symptoms arul Course. 

The first and most striking symptom, in a certain number of 

cases, consists in a pecnliar spo tty discoloration of the skin, 
associated with a thinning and emaciation of the latter. A white 

spot appears on the face, and gradually spreads ; the spot, pale 

or perfectly white at first, may afterwarcls get a yellowish or 

brownish tin t, as is often observed in cicatrices after burns. 

Sometimes several such white spots are fonn ed at once or succes· 

sively, ancl afterwards run together to one spot of considerable 

extent. The discolored spots soon become the seat of a marked 

atrophy, wl1i ch comes to view either about the same time with 

the discoloration, or some time later. 'fhe skin seems sunken at 

these places, a ncl as the disease goes on, it becomes deformed by 
pits of gn•ater 01· Jess size and clepth. These are manifestly 

caused by the loss of subcutaneous fatty tissue, which proceeds 
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so far that, in places where I here was formerly an abundance of 
fat, the skin lies directly upon the bones, can be raised with 
difficulty, and when raised its folds are often as thin as two 
millimetres. It is, however, certain that the proper tissue
elemcnts of the cutis, and even the epidermoid strnctures, take 
part in the disease; this is shown by the frequency with which 
the nutrition of the hair, the secretions of the sk in, and other 
func tions are disturbed. The change in the structure of tho hair 
of the beard, the eyelashes and brows, and even the hair of the 
head on the same sicl0, may precede the formation of the above
mentioned spots and pits ; neuralgic sensations may be, or 
may not be, associated with it. The hair sometimes loses its 
color and turns perfectly white; it sometimes falls out, or its 
growth is more or less interferetl \vilh . Somelimes on1y a few 
streaks of the hair of the hea<l or of tho li cb and brows are dis-
colored. 

The cutaneous secretion is in most cases much diminished or 
wholly stopped on the atrophied side. This is especially true of 
the secretions of the sebaceous follicles, while the sweat-ghtncls 
often act in a normal manner. The contrnctility of the smoot lt 
muscular fibres of the skin, as, for instance, uncler electrical 
stimulation, remains unaltered. In more advanced stages the 
atrophied skin often feels rough, or even cicatricial, ancl some
times desquamates rapidly. The cutaneons sensibility has rarely 
been found lessened (o nly by Tanturri). In some cases, on the 
contrary, an increased susceptibility to external stimuli , as that 
of electricity, is said to have been remarked in the affected por
tions of the skin . But subjective sensations, paralgic or neural
gic phenomena in the COITPsponding regions, have often been 
conjoined with the loss of color and the di sappearance of the 
hair. Besides these precursory neuralgias of the trigeminns, 
especially the supraorbital branch, neuralgic attacks have been 
observed dnring the development and progress of several cases. 
In other instances no painfnl sensation has been felt in the 
affected side of the facP, either before or dnring the progress of 
the disease, so that pain is, at all events, not a necessary and 
pathognomonic symptom of the morbid process. In two cases, 
observed by Lande in Bi tot's wards, the patients eomplained of 
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a continual fe0ling of itching in the skin, and of constriction as 
if a rubber mask were applied to the serit of al rophy. 

The deeper tissnes are affected differently and very nnequally 
by the impaired nutrition, but it is necessary to remember 
that it is very hard to make a just or even an approximrite csti
maL., of the degree of implication in regard to them. 

The ?IWScles of the affected sicle appeared in most cases quite 
unaffected, even after the process hacl rnn on for years; no 
lessen ing of their volume was observed; they contracted with 
their normal energy and rencted to the electric stimulus just like 
the muscles of the well side. In other cases their volume was 
lessened, ancl sometimes fibrillary twitchings have heen observed. 
The face often seemed to be somewhat drawn towards the atrn
phied side. In the case examined by Guttmann and myself a 
distinct emaciation and atrophy could be seen in the muscles of 
mastication innervated by the tl"igeminus-namely, the masseter 
and temporalis. The movements of mastication were also weaker 
upon the atrnphied side, and the electl"ic contractions were less 
energetic. In all the muscles, however, which received their 
nervous supply from the facialis, there was no visible want of 
syrnmetq. In several cases, however, this want appeared in the 
muscles of the upper lip; not only the skin, but also the portion 
of lip covered by mucous membrane, was decidedly thinner on 
the atrophiecl side than on the other, so that only a small strip 
of reel was to be seen, and when the mouth was partly opened an 
oval aperture was formed before the lips had parted on the 
other side (Hucter, Bitot ancl Lande, Hitzig). Since the corre· 
sponcling part of the upper lip is mainly composed of fibres of 
the orbicularis oris, a partial atrophy of this muscle must be 
supposed to exist. 

The larger blood-vessels, so far as they were accessible to direct 
examination, selclom showed any distinct changes. The large 
arteries of the face, especially-maxil!aris externa , temporalis, 
etc.-appeared unaltered in calib1·c, in most cases. In some cases 
they are said to have been smaller than those on the well side. 
The atrophy laid the arteries and veins open to sight and touch, 
and this circumstance may readily have given rise to mistakes 
regarding their calibre. 
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The tone or the small arteries seems, as a rul e, to be retained 
or even increased. For, while the atrophied parts are usually 
pale or quite white, they are still capable of blushing under 
mental influences, under excitement or in exertion. A sudden 
suspension or diminution of the tonic contraction must therefore 
be supposed to take place in this case. Local electrical stimula
tion (cutaneous faradiza.tion a.ncl galvanization) also will orten 
rec1c1en the pa.le spot. But in some cases the power to turn reel 
in response to psychical influence is lost, so that when the well 
side bl us hes the atrophied side remains white ; in such cases the 
electric stimulus is also without effect. Bt1t the power to blush 
may return, without any improvement taking place in the vol
ume and coloration of the parts. These circumstances show us 
at least t ha.t distinct changes in the vascular tone are not neces
sarily conncctecl wiLh the atrophy. The temperature or the skin 
on both sitl cs of the face also foels the same; and lhe thermom
eter, applied externally, in the mouth or in the external audi tory 
canal, shows no difference. 

The bones ef the face in some cases have been found by exac t 
measurement to be decidedly a trophied, and in parts very much 
so. This is true of both t he lower ancl the upper jaw, and the 
smaller facial bones connected with the latter (malar bone). The 
cartilages, e. g., those of the nose, lose in size in the conrse o[ 
time. In one case therc is sa id to have been an abnormal lax
ness and clryness in the articulatio11 of the jaw on tho affected 
sic.le. The teeth may ex1)crience consecuti ve altemtions in con
sequence of atrophy of the upper and lower jaw ; as the jaw 
retreats, the teeth push each other ont of place, ancJ tho upper 
set interferes with the lower. In one case, that of a child, an 
incisor tooth was lllissing on the atrophied side, nnd its nex t 
neighbor "·as very imperfectly developed. 

or the organs in the interior of the mouth, the tm1,r71re may be 
diminished in size on the afl'ectecl side, which is said to be the 
reason why it deviates towards this side when put out ; but the 
latter circumstance is much more likely to be clue to atrophy of 
the outer parts ancl the upper lip. The vault ef the palette, the 
Rqft palate, ancl the uvuln may al so take part in the atrophy. 
'l'he secretion of saliva and the movements of swallowing were 
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not interfered with in any case; but in one mse, in "·hich th<' 

external atrophy had reached as far as tile region of the larynx, 

the pronunciation or the Jetter ,. was somewhat impecled. 

The functions of taste, smell, hearing, and see ing were not 

interfered with in any of the cases reporteil; in one (Bitot), in 

which the hearing was affected, this was owing to accidental and 

unessential complications. The secretion of tears is normal. 

The orbital fal ty tissue behind the globe of the eye often disap

pea rs at the same time wit It that of the far e, which makes tlll' "Y" 
upon the atropl1icd side appear sunken a11d smaller, aml lhe 

opening of the ]ids narrower. 

In Brunncr's case, which is peculiar in several other respects, the openin9 of the 

lids wa,, wiMr and lite eyeball more prominent; t!tc pupil -zuu cit the same time dilllted 

and sfoggish in reactiM. 'The conjunctiva. was pale and deficient in blood; the 

secretion of tears and mucus c.liminishc<l . 'The outer ear of the aficctcc.l (left) side 

was much thinner, smaller and colder than that of the right i the temperature in 

the auditory mea.tus lower by nearly 1°, in the left side of the mouth by 0.2 ' C. 

Pressrirc 11pon lh.e ganglion cervicale supre1num ya-cc pnin ?IJXm the left side, but not 

on the right. The rate of the pulse varied from 88 to 100 in the minute. 

The di sease is always slow and very protracted. The cases 

hitherto reported have been under obsen-ation from three to 

twenty-three years. In most cases the disease marches steadily 

and regularly forward; in some a brief pause seems to occur 

which very soon gives way to a new onset of the disease. 'Vhe· 

ther at a certain point of its progress a permanent arrest occur,, 

cannot yet be determined; but a few cases (Tanturri, Baerwinkel) 

appear to bear testimony to this, and ernn to p ermit the possi· 

bility o[ a spontaneous improvement. No extension beyond the 

affected half of the head has been observed as yet. The general 

health o[ the patient is not at all interfered with by the disease ; 

he often enjoys perfect health, except there be some complica

tions, such as epilepsy. 

AnalJsis of the Symptoms. 

The hi stoi-ical account has already shown how g rea t a variety 

o[ theories have been set np to explain the symptoms. Jn gene

ral we can distinguish between theories which assume a neurotir 
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origi 11 for the disease and those which regard the atrophy as 
idiopathic, and independent of distmbances of nutrition. The 
neurotic theories differ among themselves chiet!y in respect to 
the point whether the vaso-motor or the trophic nerves are pri
marily a1Iectec1; whether the disease is to be regai·ded as an 
angioneurosi s or a trophoneurosis; and with this question is as
sociatecl the one regarding the implication, exclusively or chiefly, 
of rnrious nerves of the heacl, especially the facialis, the trige
minus ancl its ganglia, and the cervical sympathetic. It will 
presently appear with how little certainty we are able to answer 
these qtiestions. The absolute want of data from pathological 
anatomy throws u s back upon the data of physiology and expe
riment, which, beautiful and abundant as they a re, yet present 
but a dim and contused, o[ten suspicious analogy with the phe
nomena of the di sease. I will state at once that, in my view, it 
is not probable that all the cases observed can be explained by 
one and the same scheme, but that some cases show most clearly 
a neurot ic origin (sometimes certain branches of the trigeminus 
being primarily affected, sometimes the cervical sympathetic), 
while in otl1er cases a neurotic origin cannot be quite denied, but 
neither can it be maintainecl by distinct evidence. 

The necessity of establishing such a distinction may be better 
seen by an analysis o[ certain cases, which are especially instruc. 
tive from the pathogenetic point of view. 

Vasa-motor and Trop!iic Theory. 

Bergson, who was the first to speak of the possibili ty of a 
primary affection of the vascular nerves, supported his view by 
the fact that in the case descl"ibecl by him the carotid of the left, 
or atrophied side, pnlsated less strongly than that of the right. 
This symptom is not only too indefinite, but it was absent in 
most of the cases. Stilling, who attempted to formulate more 
exactly the degree of implication of the vaso-motor nerves, sup
ported hi s view by the case of Schuchard;, which has already 
been mentioned repeatedly . This was the case of a girl of twen
ty-six, the right side o[ whose face had been undergoing a pro
cess of slow atrophy ever since her third year, and was now 

VOL. XIV.-5 
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extremely wasted; the cause assigned was a fall from li er nurse's 

arm, which had left a scar on the right temporal bone below the 

coronary sutme. St illing explains the atrophy by "a dimin

ished refl exion of tlw sensitive nerves of the vessels upon the 

corresponding vn.so-motors," the sensiti rn nerves intended l>eing 

the branches of the second didsion of the trigeminus, distributed 

upon the arteri es of the face ; the cause was possibly a circum

scribed lesion of those fibres, due to shock, laceration or ex tra

vasation, occurring a t the time of the fall. But it is hard to see 

why we need assume a lessened reliexion from sensitive to vaso

motor fibres, ancl not rather a direct lesion or the la tter as a 

cause or atrophy, since the fun ctions of sensation and sense in 

the region or the trigeminns were in no respec t al tered. 

Romberg, as already related, had desig na ted the di sease as a 

trophoneurosis, withou t explaining himself precisely as concern

ing its origin. Samuel developed morn full y the relation of the 

di sease to the trophic nervous system. Ile justly urges that a 

lesion of the vascul ar nerves, with a resulting diminution or stop

ping of the circulation of the blood, cannot be considered as a 

cause of the d isease. P or in such cases the result would probably 

be inflammation, softening, ga ng rene, nnc1 never simpl e atrophy ; 

or a colla teral ci1·culation would he es tabli shed , a11d with it the 

nu tri tion would again be rendered normal. Keither irri tation 

nor paralysis of the vaso-motor ne1TeR, experimentally pra cti sed, 

gires rise to the symp toms of simple p1·ogressive atroph y of all 

or most of the ti ssues, sucb as exists in the presen t disease. 

Samuel therefore considers that the lPsion must concern certain 

trophic nerves, the paralysis of wh ich causes a fa lling out of the 

hair and the na ib or the fingers a ncl toes, besides other syrnp· 

toms, tlw like of which has been observed in experimental sec· 

tions of nerves performed upon animals. 

The in teresting experiments of i\fan tegazza, 1 who foll owed out in d eta il the hi&

tological chnngeR o( the several tissues after section of nerves, have shown that the 

deeper tissues (muscles, bones, peri ostemn, connective tissue, lym phatic g lands, etc.) 

take part in the comecutive alterations; fvr inc;tance, the muscles Jiccomc atro

phied , and the bones experi ence a great change of nutrition, which is always con

nected with loss of weight. The muscular atrophy which is associ at~d with 

1 Giornn.Ie Veneta di scienze mediche. ser. 3. tom. 6. 1867, 
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intcrstitinl growlh of connective tissue ("muscular cirrhosis ' 1
) has also been con· 

firmed IJy Vulpian, 1 Zicmsscn, 'Vciss, and Erb, in their well-known experiments. 
After experimental sections of nerves we ol>servc not on ly atrnplly, but also hyper

trophic and hypcrplastic alterations. Mantegazza observed hyperpl asia of the con
nective tissue and pcriostcum, hypertrophy of the medulla, osteophstic formationl'l, 

and hypertrophy of the lymphatic glands to the extent of sixfold. A somewhat 
isoht.tcd case, related by Stilling, may perhaps be brought into connection with 
these facts; in this instance an injury suffered by a nerve was follow·cd, not by 
atrophy, but by llypertropliy oi one whole half o( the face in cunnection with dis

turbances of sensiUility ancl motility in the region o( the trigeminus. 

The much discussecl question of the existence or non-existence of the trophic 

nerves cannot be entered upon i11 this place. Although of late the hypothesis o{ 

trophic ncn·es has hecn rrgardecl as needless or ns unproved by many (Lande, 

Onimus), yet the majo rity o( authors arc strongly inclined to answer the question in 

the nffinnative, and agree with Samuel in regarding their presence as a necessary 

postulate in accounting for the origin of the various forms of neurotic atrophy. 

This view is presented, with especial force, by Charcot.~ The wholly negative posi· 

tion taken hy a few authors is hardly to Uc justified, in consideration of the existing 

facts of hi sto logy and physiology. Apart from the experimental conclusions of 

Schiff, ::\Ieissncr, Siunuel, Mantegazza, ancl others, the region of the trig1m1inus is 
ccrlainly proved by histological exnmination to contain ncn·csi which arc directly 

joilv~d to cells, and in all probability govern lhc processes of nutrition in them. We 

ncccl only point to Pnueger1s investigations upon the tcrminntions o f the nerves in 

the cells of the sal ivary glands1 and those of Lipma1rn and Klein upon the nerves of 

the cornea, and of the mcmhrana nictitnns of the frog. " 7c can certainly, as 
Charcot h:is done, distinguish the sec retory from the trophic nerves (in the narrower 
sense), aud thus considerably restrict the territory of the bttcr. 3 

I mplication ef the Trigemin1ts. 

H has been alreacly statccl that Stilling thought it necessary 
to assume the ex istence or a partial affection or the trigeminus, 
especially or the vascular nen·es contninecl in the seconcl clivi
sion , in the case of Schuchardt. Still 11101·e instructive is the 
case observecl Ly Axmnnn aml IIneter, in which spastic contrac
tion of the muscles oE chewing, and n. 11ypPn-csth esia, or sharp
ening or the sense of tt>mpcraturc, prcceclecl, upon the affectecl 
side, the clevelopment of the clisease. 

1 Arch. de Physiol. 1809. Yo!. II. p. 530. 
~Arch. de Physiol. 1869. Vol. Jr. p. J;j7 et seq. 
3 Cf. E1lltnbllr,r1. Uebcr vasomotorischo und trophische Neurosen. Berlin. klin, 

Wochenschrift. 1872. No.2. 
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The atrophy rcmnined limitecl, in this case, to the parts of tl1c face (regions of 

the temple and lower jnw) which arc supplied by the second division, but within 

these limits it was extreme. The region of the left check and temple seemed flnt

tenccl; the muscles of chewing much reduced in size: the temporal fossa almost 

double its proper depth; the }ayer of fat gone i the left lialf of the lower jaw much 
shortened and thinncLl; the hair on the temple and the whiskers were wanting on 

the left side, while they were quite abundant on the right. The last grinder tooth 
of the left lower jaw was wanting; the tongue was put out towards the left. and 

its left s ide was only half as broad and thick as the right. 'l'hc right cbctk was 

6'11 thick, tlie left only 3'". 

In this case it is certainly natural to assume a connection 
between the atrophy ancl an affection of the trigeminus, espe
cially its thi1·cl division. The muscular branches of this division 
seem to have been subjected to irritation, at first frequent, then 
by degrees more selclom, which probably extendecl in like man
ner to the adjacent vaso-motor-trophic nerve-tubes, and invoh·ed 
the sensitive fibres in part. \Ve would here mention that cases 
are by no m0ans rare in which, one branch of the trigeminns (by 
preference the first) being affected with symptoms of sensory ini· 
talion. as a supra-orbital neuralgia, the skin ancl hair of the same 
region arn also founcl affected. The transition from such cases, 
as observecl by Homberg, Anstie, 1 myself,' ancl others, to cm .. 
tain cases of circumscribed atrophy, is quite gradual, and in 
describing neuralgic symptoms in conjunction with trophic, it 
often clepencls only upon the temporary preponclerance of one or 
the other group of symptoms, or the subjecth·e !'stimation of the 
author, whether a case shall be described as snpra·orbital n!'n
ralgia with trnphic disturbance, or as circumscribed atrophy 
with neuralgic symptoms. 

The following case· presents an example of this; it is given by Romberg under 
the name of "trophoneurosis.'' A girl, aged twenty.one, having received an 

injury in the parietal region, became subject to attacks of pain in the left parietal 
region, to which was added a depression of the left temple, gradually increasing 

in depth, and falling out of tlrn hair of the same region. Examination showed a 
furrow or depression six lines broad, beginning ab~ut one inch from the median 
line, and extending from the edge of the orbit straight up to the left lambdoidal 

suture. Ju the portion o( this depression wl1ic11 passed OYCr the parietal Lone all 

1 Reynolds, System of :Medicine. Vol. II. London, 1863. Art. Neuralgia.. 
7 Lebrbuch der functionellen Nervenkra.ukheiten. p. 9!). 
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the hair was wanting, and the eyebrow close to the foramc u supraorbitale was also 

quite thin. Attacks of pain at regular intervals in the posterior portion of the fur· 

row, accompanied by obscuration uf the senses and a g reat .feeling of anxiety, were 
present at tlie tiwc o f this examination. 

The view of Baerwinkel is also noteworthy. Ile is incl ine(! to 
place the seat of disease in the ganglia of the trigeminus. In 
one case, in which the reg ion of the infra.orbital nerve was alontl 
afiectetl by the atrophy, Baerwinkel thinks it necessary to in[er 
that the spheno·palaline gang lion formed the point of Ol'igin; i11 
a second, in wllich the atrophy extended to all the branclH'S of 
the tl'igemiuus, the gang lion Gasseri. Since some (though not 
decisive) experiments seem to show that the trophic libres which 
joi n the pel'ipheral nel've. trunks arise wholly 0 1· in part from the 
spinal gangl ia and that o[ the tl'igeminu;, i t appears that Baer
winkel's explanation of the atrnphy is satisfactory ; only, in the 
second case, it is rather surprising to see the absence of neuro
pa!'alytic oph tltalmia, wh ich has often been obsel'ved in cases or 

. Il!Ol'bid alteration of the Gasseriau ganglion (Landmann, Serres, 
Bock, Friedreicl.t and others). 

I mplication ef the F acial Ner~e. 

It is not inadmissible to make the seventh pair of nerves 
assist in the explanation, since its trnnk, as shown by the experi
ments of Schiff, Samuel, and others, probably contains trophic 
and vaso-motor fibres. But the assumption or i\Ioore is decidedly 
eno1wous, which supposes that in this affection there is a special 
form of prngressive muscular atrophy, limited to the muscles 
innervated by the facia li s. I t is enough to point to the fact that 
in some cases muscula1· atrophy is entirely wanting; that it is a t 
any mte a very sub01·dinate symptom as compared with the dis
turi.Jances of nutrition in the integuments, and that when present 
it nfforts the motor region of the lifth nerve (the muscles of 
chewing) far more than that of the facialis. Moore him self says 
that in hi s case the energy of the facial muscles seemed not at all 
lessened, but is of the opinion that this is owi ng to the fact that 
these muscles are not required to make any g1·eat exertion, and, 
therefore, a diminution of their powers cannot be easily detected. 
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I mplication of tlte Cervical Sympatltetic. 

Until lately there seeme<l to be no cases or this extremely rare 

disease which fnrni she<l g rou11(1 for tracing a relation between it 

and any afl'ection of tlte sympathetic; attention was rather 

called, by the facts aborn stated, to the vaso-motor-trophic fibres 

which run with the trigcminus. But since these fibres, befo1e 

passing into the trigeminus, run partly in the ccrl'ical sympa

thetic, the possibility remained that the latter might be involved, 

which found an indirect support in the circumstance that partial, 

slight atrophy of one side of the face has been observed in a few 

cases after traumatic or other k sions or the cervical sympathetic 

(Seelig muellcr, Nicati). These were cases o[ paral!Jsis of the 

cervical sympathetic. Seel igm ucller describes two observations 

bea ring on this point. In the first there was an affection of the 

sympathetic, in a child, connected with tmumatic paralysis o[ 

the right brachia! plexus from fracture of the clavicle and neck 

of the scapula inter partwn. In thi s case there was myosis and 

percep tible atrophy of the right side of the face. In the second 

there was a gunshot wound of the left sympathetic and a part 

of the bmchial plexus ; here al so there was a decide(l emaciation 

ancl Jlattening of the left check, in add ition to the usual oculo· 

pupilla1·y symptoms. Nicati regards the emaciation of the cor· 

responding side of the face, conjoined with pallor, depression of 

temperature, suppression of perspiration, as distinct symptoms 

of paralysis of the sympathetic; li e assig ns them to nn advancecl 

stage or "second periotl. " Brnnner, on the contrary, considers 

himself bound to assume a permrtnent state of irritation of the 

correspondin.'J cerviml S!Jmpatltetic in the very marked case of 

unilateral facial a tl'Opl1y which he describes. 'l'he symptoms of 

that case correspomled entirely to the u sual results of experi· 

mental irritation o[ the cut sympathetic of the neck or the gan· 

g lion cervica le suprPmum: dilatation and deficient reaction of 

the pupil, widening of the palpebral Jbsure, exoph thalmus, defi· 

cicncy of the secretion or tears, mucus, and sweat., lowering of 

the temperature of the whole left side o[ the face. The left gnn· 

g lion supremum was also painful when pressed upon. Brunner 

therefore assumes that a continued irritation of the sympathetic, 
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perhaps caused by inflammation or a tumor, produced a con

tinued spasm of the blood-vessels, and by this means a gmdual 

atrophy of the left side of the face . The palpitations ancl the 

epileptic fit s, which were present in this case, n1ig ht be traced to 

abnormal innervation by the sympathetic. Brunner thinks he 

can exclude an involvement of the trigeminus and facialis ; the 

slight pains in the atrophic side of the face were, perhaps, expli

cable by rnuscnla,r sensation or disturbance of nutrition. 

Di;;regarding a few questionable points in this explanation, 

Bru11ner' s case stands as yet too m nch alone to allow us to draw 

from it general conclusions in respect to pathogenesis. 

Theory of Lande. 

According to Lande the di sease is not a neurosis, but a genu

ine primary atrophy of tlte fatty tissue. lle considers that the 

fatty tissue dis:ippears altogNher, while of the connective tissue 

proper only the cells and hbrils perish, the elastic tissue remain

fog unaltered. The persistence of the latter leads again to a 

retract ion of all the tissues, by which the skin is pressed lirmly 

against the subjacent parts, producing the irri tation of the sen' 

sitive nerve- fibres ancl the pallor or the ski n. He S<"Pks to 

explain the symptom" of cutaneon" an;cmia ancl the neurnlgic or 

1mralgic sensation;;-as itching-by tltis retraction of the elastic 

fibres in the al>sence o( othei· connecti»e-tissue elements. The 

apparent atrophy of the muscles depends, according to him, not 

upon a di sappearance of the muscular stibst:ince proper, but 

only of the connective tisstte whiclt sunounds and penetrates it. 

The atrnphy of the cartilages of the eyelids ail aim nasi, ancl 

even that of the bones, is interpreted by him as clue to the 

changes iu other tissues, especially in the blood-vessels. As the 

blood-vessels of the skin, in conseq rience of the loss of connective 

tissue, are comp1·cssecl and lose part of their bulk, so a lso do the 

blood-1•essPls in the perichondrium and periosleum. These mem

brane , mo1·eove1-, become contracted in consequence of the 

destruction of all their elements except the elastic tissue, and 

thereby not only diminish the arterial supply of the cartilages 

and bones, but also, by compression, aid the atrophy of these 
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organs, which is further clirectly assisted by the loss of the con
nective-tissue elem<•nts that enter into their composition. 

Not only the pallor of the integuments, but also the dryness 
of the sk in, its rough or cicatricial feel, and the alterations in 
the nutrition of the hair, are expla inccl by Lande as due to the 
compression experienced by the hair-follicles and the follicles of 
the sebaceous glands connected with them. 'l'he secretion of 
sweat remains intact for the most part, because the sweat-glands, 
lying deeper, escape compression longer. 

Lancle's theory is based on the presumption that the loss of 
cellular tissue precedes the fast visible symptoms-pallor of 
skin, discoloration of hair, and abnormal pigmentation of the 
afl'ected region, since the latter symptoms are brought about by 
retraction of the persistent elastic tissue and the consequent 
constriction of the capillaries. Lande, the1·efore, believes tliat 
he can entirely exclude a neurotic origin of the disease, and, 
regarding it as a genuine affection of the cel1L1lar tissue (tissu 
lamineux), he proposes for it the designation, "aplasie lamineuse 
progressive," or "alrophie clu tissn connectiL" 

This assumption of Lande's has only the value of a hypo
thesis, for the anatomical proof of the primary and excl usive 
disappearance of the cellular tissue in the skin and the sub · 

cutaneous structures, bone, cartilage, muscle, etc., is by no 
means established. From the clinical point of view, without 
doubt, many objections can be raised against it. The repeated 
instances of occurrence after a locn l traumatic injury. the pres
ence of precursory symptoms of a sensory or motor character in 
the region of the trigeminus, or of such forerunners as epilepsy 

and hemiplegiaJ he confinement to single nerve-d istricts, and, 
above all, the very fact of the atrnphy being unilateral and 
sharply defined in the median line, are decidedly in favor of the 
neurotic origin in the majority of cases. 

Diagnosis and Prognosis. 

Congenital defect of symmetry in the two halves of the face 
need not be confounded with this disease. Althongh it may be 
very marked, so that one side of the face is decidedly smaller 
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than the other, yet the other changes in nutrition are wanting, 
the color is normal, the growth of the hair unaltered . But, 
besides these congenital irregularities, acquirecl want of symme
try may be developed secondarily to deviations of the vel"tcbrnl 
column, in torticollis or scoliosis. Especially in the so-cal led 
habitual scol iosis, consisting of a curve in the dorsal region, with 
the convexity toward" the right, aml sometimes a compensating 
curve of tho cerdcal vmtebnc in the opposite di rection, the right 
side of the face is very often fouml the smaller. This is not the 
place to discus" the doubtful question of the mode of origin of 
this asymmetry, which bu ·ually referred to the compression of 
the vessels and nerve-roots in the concavity of the cervical cmve. 
But confusion with hemiatroph ia of the face may be a\·oided by 
obsen·ing the wan t of change in the tint of the face, in the 
grnwth of the hair, etc., not to mention the existence of devia-
tion . 

Mi stakes in diagnosis may perhaps be made in cases of 
arrested development of one s ide of the face, due to ti tra uma I ic 
injury received duri11g you th. Panas' has clescribecl such n. 
case, occuning in a man of twenty-live, who had suffered a frac
ture of the lower jaw on the left side, when ten r ears old, the 
result of which was an n.rrest in the development, not on ly of 
thi s half of the jaw, but abo of the run.Jar and superi or 111axillary 
bones. The entire side of the face therefore seemed fla ttened, 
and the nose pnshecl towards that side. But the color and con
sistence of the parts were normal in this case, and the growth of 
the hair quite unaltered. Such cases can hardly be taken for 
true atrophy of 011e side of the face. 

A little attention will enable one to amid confounding n. 
liyperLrophy of the opposite side of the face with this disease. 
In the initial stage, however, certain cutaneous affections (v itiligo 
and porrigo decal vans) might be thought of. In vitiligo we fintl 
the same white decoloration of the skin, the cicatri cial feel, the 
turning gray and falling out of the hair, but not the loss of 
volume, which is the special characterist ic of this di sease. In 
porrigo llecah·ans inHarn matory symptoms and mdema of the 

1 Soc. de cbirurgie, session of May 51 18G!), 
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skin come first; the d isease first appears in regular circular 

spots ; the hairs fall out withOL1t previotts loss of color, anc1 finally 

the disease is contagious, and fung i can be demonstrateJ (micro· 

spornn Audouini). 
The prognosis is very unfavorable in respect that a natural 

anest is not to be expected until at least a very g rea t loss of 

substance has occurred, either circumscri bed or d iffuse. This 

deformity is of the more importance, as the disease affec ts yo ung 

people exclusively, and chietly fe males. But the general health 

is not a t all endangered by the disease. 

In only one case, given by Bacrwinkcl, is a spontaneous improvement said to 

have occurred, and the face to have regained some of its fullness, on the authority 

of the motlier oi the patient, wl10 was a g irl of eight. 

Treatment. 

The treatment has not been successful. The internal admin

istration of a great va riety of remedies, the ex ternal use of baths, 

stimulating fri ctions, and so forth , have pmved qui te useless, as 

might have been expected. It is necessary to be cautious about 

fri ct ions, as excoriations are easily produced on the a trophied 

pai·ts. Almost all cases have been treated electrically for a 

longer or shorter time-the older ones wi th the rotation appa

ratus then in vogue, those of recent times with the volta·electric 

ind ttction appa ratus or the constant current. The use of the lat

ter is said in some cases to have brought about an improvement 

in volume and tint, so that the power to blush returned, etc. 

In the case observed by Guttmann and myself, the !oral applica· 

tion of faradic and galvanic currents fo r several months, and the 

galvanization of the sympa thetic, gave ri se to no permanent 

benefit, though the local galva ni zation prodttced a reddening ol 

the aliected side of the face, which con tinned for several hours 

after each session. Brunner observed in hi s case that when sta

bile currents were applied to the two upper synrpa thetic ganglia, 

the movements of the heart instantly became slower, and the 

pupils dil ated slightly; the affected side of the foce t urned red 

and was covered with an abundant secretion of perspiration. 
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By lhc name of Basedow's disease we designate a group of 
symptoms, of which the chi ef arc palpitation with accelerated 
pulse, swelling of tlte tltyroid gland, and exoplttlialinus. A 
nnmber of other d isturbances, especiall y in the nervous system, 
the circnlation, and (i n females) in tho genital sphere, are fre
quent symptoms, bu t not quite pathognomonic; sometimes they 
are cn'tl secondary in character. The three cardinal symptoms 
first enumerate<l are fo nnd associated i11 the very great majori ty 
of cases, but each one may be absent now ancl then, or be present 
in a degree scarcely passing the limits of physical health; or 
exoplttltalmus may be present alone, in which case (unlike the 
aITeclion which is clue to local in tra-bulbar causes) i t al"'ays 
attacks both eyes, and is combined with other general distm b
ances of health. 

Hi. tory. 

Parry, in 1825, certainly described some cases of this disease 
uncler the desig na.t ion of "enlargement of the thyreojd gland in 
connection with enlargement or palpitation or the h eart," but 
a.mo11g tlte e ight cases mentioned by him exophtlmlmus is only 
once mentioned. St. Yves, Louis, and Demours seem to ha,·e 
known the disease. Buseclow was certainly the first to g ive an 
acc umte description, while tlte English usually assign the creclit 
of the discovery to Graves. Contribtttions to the natural history 
of the disease ham been macle by Stokes, Cbarcot, Trousseau, 
Fischer, Genouville, von Graefe, ancl others. The theory of the 
disease has gradually assumed new forms; the first observers 
(Basedow, IIeJIIt, Lubarsch, Cooper) and many since them have 
sought to find its essenti a l cause in a morbid cra sis, like that of 
chlornsis, whil e others (as Stokes) considered the heart the point 
ol origin, and later obseiTers, fo r t he most part, have regarded 
the disease as a neurosis (Han<lfield Jones, Fletcher, Laycock), 
refening it especially to the cervi cal sympatheti c (Koeben, von 
Graefe, Aran, Trnusseau, and others), or to the spinal centres of 
the cervical sympathetic, the cervical medulla spinalis, and the 
medulla oblongatn (Geigel, Benedikt). The few data of patho
logical anatomy have not y et given a decided result. I have 
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explained at length in former wo1·ks the relation of the several 
symptoms to the nervous system, and must continue to uphold 
the neurotic theory as a necessary postulate, while I regard the 
question of localization in detinitc sections of the nervous system 

(especially in the cervical sympathetic or its cent res) as not yet 
solved, and at present unsolYable. 

Synonym1.-While Bascdow himself clcscribccl the discn~c ns" Glotzaugcnkrank· 

heit" (referring to the project.ion of the eyeballs), it has been pretty generally called 

by his name in Germany, ns in England by that of Gl'avcs. Jts two chief symptoms 

have given it the name of struma cxophthalmica (goitre cxophthalmiquc, cxoph

thalmic goitre); the exophthalmus by itself has given the nnmc of cachcxia cxoph

thalmica (" cxophthalmos cachcctiquc" of Fischer). Lebert proposed the name of 

"tachycardia strumosa cxophthalmica, 11 which at least includes the whole trio of 

symptoms. 

Etiology. 

Of the predisposing causes the influence of sex and age is 
first to be considerecl. The female sex is all'ected decidedly 
oftener than the male, in about the ratio of two to one. The 

middle 1wriocl of life, between pnbP1ty and the climacteric years, 
is also affected with especial frequency. In childhood the dis· 
ease is very rare, but some cases arn reported; thus Devol ob· 

sen'ed it in a girl of two and a half years, Rosenberg in one of 
seven years, Solbrig in a boy o[ eight, and TroussPau in one of 

fourteen. It is rare beyond the climacteric period; Stokes 
relates the case of a woman of sixty. It is, however, necessary to 
add that the disease itself or its complications very often shorten 
life considerably. 

IIereditary influenre is in some ca~es prnbably of impor· 
tance; but the observations on this point are not yet sufficient. 

In the above-mentioned case of Solbrig's, of a boy of eight years, 
the mother is said to have suffered from Baseclow's disease. 

The fa,·orable or directly causal influence of a bad crasis of 
the blood, especially in cltlorosis and anmmia, has been affirmed 
and denied with about equal frequency. To prove the depen
dence upon chlorosis, various authors have urged the frequency 

of the disease in the female sex after puberty, the frequent dis· 
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turbances of menstruation during or (more especially) before the 
beginning of the disease, and the occasionally fav orable effect 
of pregnancy (Charcot, Trousseau, Corlien) . But the asserted 
depPndcnce upon chlorosis is contradicted by the fact of its 
occnne11ce in men, in wom en bt>yond the climacteric p eriod, and 
in children, and in fresh-complex ioned persons without a symp
tom of chlorosis or an remia; it also sometimes de,·elops itself 
acutely from accidental caL1ses. Upon the whole, therefore, it 
seems better lo consider the anremia o[ Basedow' s disease not as 
a primary factor, but as only a consecutive symptom, common 
to many chronic diseases. 

The inttuence of a neurotic predisposition seems undeniable 
in certain CUSPS, at least. ln [avor of this we ham the frequency 
of the ocrn1wnce of the disease in connection wi th hysteria, to 
which Bn1eck called attention , and with epilepsy and mental 
diseasP. In a case described by Giltlemeester, ep ileptic fits 
pr ceded the attack by several years, disappearing one year 
after the commencement o[ Basedow' s disease, and not reappear
ing. IntPresting cases o[ Basedow's disease, with mental dis
turbance, ha,·e been pnblishecl by Geigel, Solbrig, Andrews, ancl 
others. I ha\'C obsen·ed several such, and once, in a. woman, 
morbus Basedowii simultaneously with tic conruhif, and with 
alternate attacks or mania ancl melancholia. 

Finallv, in some well accredited cases, quite accidental inju
ries, trau;nat ic or otherwise, seem to have caused the outbreak 
of tl1 e di sease. Thus, mental exf'itement (Sol brig), Yi olent fright 
(Laycock), forced cohabitation (rnn Graefe), injury to the head 
and application of leeches (von Graefe). ancl injlll')' of the occiput 
(J. Begbie), have been stated to be causes of the smlden appear
ance o[ the di sease. The importance of these causes can, how
ever, hardly be judged of in the cases given. 

Possibly climate hns some influence. Lebert states tha t the disease is more 
common in North G.!rmany thnn it is in Switzerland and France. I find it not 
common in Berlin; but it seems more so on the Balt ic coast. Judging from the 
liternturr, it '"'ou}(l seem to he thought specially frequent in England. There are, 
unfortunately, no statistics to appeal to. 
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Symptoms and Course. 

The disease usually develops very slowly ; yet there are 

exceptional cases, in which it begins brnsquely ancl all the 

sy mptoms appear in the course of a few clays. Such cases seem 

to be chiefly caused by accidental injuries of the above-men

tioned sort (psychical excitement, or wounds). In this class 

belong the cases of von Graefe, Laycock , Sol brig, an cl others. 

P eter llescribes a case observed by Trousseau ; the patient was a 

woman, ancl her disease clevelopecl itself in a single night, as a 

result of profound grief for the death of her father. During that 

whole night her nose bled profu;ely. 
A few cases of suclclen origin may also run an entirely acute 

course, ancl may recover in a short time. It may therefore be 

proper to separate such cases under the designation of acute, 
from the usual or cl1ronic form of the disease. In the case of 

Solbrig the rPcovery was complete in ten clays. 
Yery often the tirst symptoms of Baseclow's disease are pre· 

ceded for a considerable while by symptoms of various sorts, 

especially that multiform group known as hysteria; in some 

cases by epilepsy (Gilclemeester). The first symptom is usually 

palpitation, which at first occurs only at intervals, but by 

degrees becomes more permanent, ancl, as it were, habitual. It 

is conjoined with acceleration of the pulse, which at first may 

not be constant, but afterwards may become permanent, without 

remission, so that the pul se maintains a continuous, uniform, 

quite enormous rate. I observed for a long time a patient who 

had a pulse of 144 every clay and at every hour of the clay, with 

scarcely any variation at all. In lighter cases the rate averages 

from 90 to 120 beats; in others it may reach 200 (1I'Donnell '}, 

ancl in one observed by Gilclemeester it was at times too rapid to 
connt. 

It is a characteristic fact that the ordinary remedies for lower· 

ing the pulse often produce no effect. In a few cases the palpi· 

tations a11 c1 the changes in the rate of the pulse are entirely 

absent. In fifty-eight older ones collected by von Dusch, this 

1 Dublin Journ. of Med. Science. Vol. L"'(VII. p. 203. 
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was tl1e case three times. J\Iore lately Chi solm, LPube, and 
others have contributed ohsp1·vations hearing upon this point . 
In Leube's case the rate l'mched 82 onlr once; in Chisolrn's it 
""rn s;;, while there were no palpitations :it all. 

Physical exami11ation of th<' hea!'t rel'('als nothing abnol'mal. 
as a rule. The most thctt is found is an occasionctl systolic mu!'
mul', usually plainest at the apex, ancl pl'obably only incliratire 
of amcmia. Other circnlatol'y phenomena ham been obsp1·,·ed: 
these nre occasional epignstric pulsation, h1creaseL1 fo rce o[ the 
pulse in the carotids and their la1·ger bl'anchcs, especial!.'· the 
thyrnills. and a whil'ring and blowing that may be lll'tll'd by 
auscultation befol'e the st mma is de\'l•lope<l. pul"'1tion of the 
ret i11a (Becker), and in !'are cases pulsation of t lw li n•1" L<'lw1t, 
who ob:w1Ted this phenomenon three times. regnrcls tlif' 11epatic 
pulse as arterial, and di:stingnislml>le from the venons hy its 
slightel' intensity; it is tho less l ikely to be confounclecl with the 
ordinal')' <>pigastric pulsation, as it is oftenest k it just 01·1•!' the 
rigl1t lobe of the li\'eJ'. 

"'h1•11 these symptoms of disordered circulation lia1·c lastecl 
for some weeks 01· months. the second chief symptom, sl/'llma, 
is dPreloped, slowly or rapidly, often within the con rsP of a few 
days; its usual form is tlwt of a swelli11g of soft, elastic eonsis
tency, clistl'ibutecl uniformly Ol'er the whole thyroid ~land. 1t is 
less commo11 to find only 011e lateral lobe affected; in otlwl' ras<>s 
both are inroh·ecl, but one more so than the other. Yery ra1·cly 
the strurna appears before the palpitation; still more ral'ely it is 
wholly absent-according to \'Oil Dusch, in three cnsPs out of 
fifty-eight . The surface of the tti;110r is often markecl by l'eins, 
g reatly clilatecl and crowded with blood; the hand lnicl upon it 
feels almost everywhere a di st inct frcmissement, aml a nscultation 
reveals Janel blowing sonncls, often incrrasecl during sy:-tolt:l. 
ThPse symptoms may subsequently clirninh<h or disappear, while 
tl1P tumor assumes a somewhat fil'mer and more re.sistant con
>i>tt>lll')'. This seems to de1wnc1 on the fact that the early hnier
a•mia and dilatation of ,-essels yiekl at a later period to an actual 
l1ypp1·plasia of the gla ndnla1· .tissue. The strnma of Basedow's 
tl iseasc' SPlclom reaches a considerable extent. It is al so \\'Orthy 
oI note that the size of the tumor is subject to frequent changes; 

YOL. XIV.-G 
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mental cl istnrban<'", tlw action of nwcli cinc:., ,-ari ons rlmngPs in 
the other contlitio11 s o[ the di se:lS<', and abo rn all , l1rPgnancy, 
have an unmistaka ble intlnence. Aeco rcling to Stoke•, GL'Hres 
obsPl'l"•'cl two cases, in which each a ttack o[ palp itation was 
accompa11ied by a swp]Jing of the th y roid gla nd, which clisap· 
pcaiwl when the at tack "·as pa>t. Simil ar cases, in which the 
tumor was obsen 'ecl to increase or dPcrease according to th <' force 
o[ the beat o( the heart, have been reported by IIenoch, Begbie, 
)fnrsh, Gildemcester, and oLhers. 

B :roplitlwlmus mak es its appParance soon a fter the strnma
in a few cases before it- and still more rarely as the initial symp· 
tom. pn•cetling the strnma ancl the palpita tions (in one case of 
) f:1<'k1•111.ie' s and onP of Chrostck's). It is almos t without excPp· 
ti on bilateral. A few cases of the nnilateral sort a re mPntioned 
(~foeke 11 zie , F oerste1· quoted by Lebert, Schnitzler, Chi solm, 
Emme1·t), bu t some suspicion mn st rema in in respect to the 
diagnoRis of these cases. (Sec "Diag nosis.") Sometimes the 
exophthalmus comps earlier in one eye than in the other, and 
o[t1·n it is not equall y dcrnloped npo11 both siclPs. Sometimes 
i t may be wholly wanting (in fo ur out o[ lifty.eigh t cases, accord· 
ing 10 Yon Dusch), while in other instances i t for ms the only 
canl inal symp tom (P raiil, Degra ng •s, and Sichel, q uotecl by 
Fiseh<' r), in which cases it is a ssoc iatecl wi th other so rts o[ g<'ne
ra l clis t11rbance, so that the tem1s " exophthalmie cacliectique" 
or" cachexie exoph thalmiquc" seem not unsui table. 

In clegre<', the exophthalmns va ries extremely ; sometimes 
tlwn' is but a slight prnmlnencc of the eyeball , sometimes the 
protrnsion is so excessive that no part of the globe is covered by 
t he eyelids; a nd even lnxation of the globe may occnr (Pain 
q uoted by Trousseau ). The promi nent eyeball has an unusual 
lust 1·e aml a peculia r stiffness : in fa ct, if the ckformity has 
.-x isted long, it often loses its mobili ty in grea t par t 01· wholly. 
The exophthalmus is not always equall y di stinct, but often 
inrrPases ancl disappears, proportiona tely to the fo rcp of the 
pulsat ions of the hea1t, and so 111 etin1 Ps may be d iminishecl hy 
li <l;llt pressnre on the cy0ball. It is almost always accompanil'cl 
hy a phenomenon, fil'st observed as cha1·actcristic by von Graefe : 
the 11pper licl loses its p ower to moce i n harmony with the eye-
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ball in tlw act ef looking itp or clown. 'fhis wam of agreement 
between the m ovement of the licl ancl tho rai sing or ch~JJl«-'ssing of 
the point or view is not caused by the exoplttl1 almus as such, fol' 
the mornment of the lid is not impaired in exoph thalmus occm
ring from other causes, such ns tumOl's of the orbH, "·hile in 
Baseclow' s di sease, if ever so little cleveloped, it is weakened or 
suspenc1ec1. That this phenomenon is inc1epenc1cnt of the exoph
thalmns is fut'th er shown by the fact that it may disappear 
dul'ing the conrse of the di sease, without any improvement 
having taken place in tho latte!', ancl th is may be a spontaneous 
result or may follow the use of nat'cotic injections. According 
to von Graefe, the phenomenon is thel'efot'e pathognomonic, ancl 
is extremely important in clingno:sticating sli ght clegrees of tlie 
disease, in cas<'s where the eyes hal'clly project more than the 
nol'mal amount, aml where there is no strnma. Ile obsenet! a 
pa tient ·whose only symptoms were this defective ngreement 
between the mo,·e111ents of the lid ancl the raising or lowering of 
the gbnce, anti palpitation of the heart ; the dingnosis of Base
clow· s disease was macle upon this evidence alone. I ham seen 
no such cases; but in one case, "·ith grca t ptotrnsion or t11e globe, 
I harn seen the mo1·ement of the litl almost normal , scarcely 
diminished beyond physiological limits; in like manner also, in 
another case, with moderate C'Xopltth::ilmus. I, therefore, do not 
incline to grant a p:tthognomonic yn,lue to this s ign, although its 
very great freq ucnc.r must certainly be admittecl. 

Another and " mrer g ronp of symptoms must perlrnps be 
regarded in some cases as secondary, as a sequence of tbf' cxoph
thalmus and the t1dective power to depress the uppet lid . These 
symptoms arc dislllrbances i n the nutrition ef the bulb, espe
cially in the outer coa ts of the eye, the conjtrnctil'a and cornea. 
The im pairment of the powel' of moYing the lid preYents the eye 
from r0cei,ring its due shnre of moisture, whence come dryness 
in the conjunctirnl sac, di stention of the conjunctirn,l veins, and 
conjunctiv itis. The lachrymal secretion is often increased. In 
the majority of cases nothing worse occurs; but in bad cases 
se\'ere di sturbance of nutrition of the cornea follows, closely 
resembling whnt occurs in ne11ropatalytic ophthalmia, and per
haps explicable in the same way. (See below, " Analysis of the 
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Symptoms.") The cornea first loses its sensibility; on its sur
face dry yellow spots appear, which graJua11 y enlarge, and the 
final result is the formation of an eschar followecl by diffuse desic· 
cation or even perforation. In other cases infiltrations occur at 
several points of the cornea at once, ancl ulceration or even pe1· 
foration occurs. It is remarkable that these distLubances itL the 
nu trition oJ: the globe are common in men (Basedow, Pmel, Nau
mann, von Graefe), although i11 a few instances also observed in 
women (Lawrence, Tatum, 'l'eissier). 

'l'he accommodation is u sually unaffected in Basedow's dis
ease, though someti mes weakened in consequence of deficient 
mobility of the g lobe. Opltthalmoscopic examination usually 
shows, according to von Graefe, n, dilatation uncl increased tor
tnosi ty oJ: the i-etinal veins. Beck or observed, besides this, spon
taneous pulsation of the retina in two cases. In the immense 
majority of cases the pupil is quite unaltered-a fact of the 
more importance, as the exophtlrnlmus produced experimentally 
in animals, as in death by su1Iocation or by paralysis of the 
heart, is ulways accompanied hy dilatation of the pupils. I t is 
true tlrnt the statements of authors regarding the pupil are not 
quite in uccord; some m1thors (Romberg, Reith, Geigel, Friecl· 
reich, Cazalis quoted by Tro11sseau, Fonrnier ancl Ollivier) speak 
of dilatation of pupils, but this was probably not connectecl 
with Basedow' s disease, as the patients in question were probably 
myopic. Gildemeester in one case found the pupils at first much 
dilated, afterwarcls contracted; Cheadle founcl a slight dilatation 
with entirely regular reaction; Nitzelnadel in one cuse contrac
tion; Emmert in some cases contraction, in others dilatation. 
Von Graefe, however, informccl the author that umong nearly 
two hundred cases of Basedow's di sease he had not once found 
dilatution of the pupil. Neither have I myself seen it in cases 
of genuine morbus Basedowii; but I huve had occasion to state 
that there are cases of strnma with slight unihteral exophthal
mus and accelerated pulse, which cannot be taken as cases of 
Basedow's disease, bL1t as secondary ne!lroses of the cervical 
sympathetic, caused by the str1lrno1ls tumor, characterized by 
considerable dihtution of the pupil, und by the elevation of the 
temperature on the a!Iccted side of the head (see "Diagnosis"). 
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Among the less constant symptoms of Basedow's disease must 
he mentionecl the elevation of tlte bodily temperature, which did 
not escape the attention of the first observers. The patients feel 
this, even when it is very slight, as a sense of hea t, often accom
paniecl by an increased secretion of sweat. Basedow himself 
pointed out this feeling of heat, a nd i11 later Jiternture cases are 
clescribecl in which i t was so severe that the patients threw off 
their clothes (Troussea11, F oumier a nd Ollivier). As a rule, the 
elevation observed by i nstrnments is not Yery considerable; but 
i t appears rarely w::111ting when the test is applied carefully and 
repeatedl y. Paul foLrnd in one case an elevation of from 0.5° to 
1° C. ; Teissier often from 1 ° to 2° ; Cheadle, in his report of eight 
cases, says that he always fo uml elm·ati on of temperature. In all 
the cases of my own observing I have fou nd an eleva tion of from 
0.5° to 1° C., at least temporaril y ; anc1 i11 one case, that of lL g irl 
of twenty yelLrs, whose temperature was tak c'n very often fo r the 
periocl of tltree-qumters of a year, i t alwlLrs stood from 38.2° to 
88.8° (100. 8° to 101.8° l!'. ) in the axilh. B ut Cbarcot lLml Dti

mont report cases in which the tempcm tlll'e WlLS en tirely normal. 
This eleva tion is or course only important in the untompliclLtecl 
cases, which lLre not accompanied by febrile d isease. 

Thero i::; also a series of nervou,s clisturbances, not to be con
sic1e1·ecl as essent ial and pa thognomonic, bu t as q uite frequent 
accompaniments, and probably based in part upon an existing 
neuropathic predispos ition. Among these must be incluckd the 
complications with hyste1fa, epilepsy, aml i11slLmty, lLlready enu
merated under the lrnlLd of etiology ; it must also be SlLid that 
the sligh ter degrees of mental alteration, a changelLblc ancl espe
cially a llLchrymose di sposition, lLlterna tions of excite ment and 
depression, etc., lLre of extreme frequency in the higher grades of 
Basedow's cliselLse, espechlly iu women. Tlte p lL tients often 
complain of severe headache, sometimes lim ited to one side; lL 
feeling of dizziness, complete inability to work, weakness of 
thought a ml memory, lLUd tormenting sleeplessness, lLncl express 
a felLr of losing their minds. Sometimes there is excessive appe
ti te; oftener loss of appeti te, even aversion to a ll food, nausea, 
and vomiting, a nd, in consequence, emaciation. All these symp
toms, lLnd especilLlly the mentlLl ones, are not u sually present in 
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an equal degree, bttt may increase, climinish, or at times dioap
pear, proportionally to the leading symptoms of the di,;ease. 

The frequent occarrence of c1istmbec1 ruenstruation, particu
larly amenorrhma, has been mentioned already. In a ease 
i-ecently related by Len be a slight cutaneous sclerema of the face 
ancl the baclrn of tlw hands was observed. Nitzelnaclel ancl 
Chrnstek' give cases in 'vhich a sweating upon one side (eph i
urosis unilatemlis) was observed to coincide with contmction of 
the corresponcling pupil; and a case of hyperidrosis unilater
al is, with struma and hypertrophy of the left ventricle, recently 
observed by Ebstein,' may be classified here. 

The durotion of the disease, if we except those rare and in 
many respects anomalous cases classed as acute Basedow's dis
ease, is always very protmctecl. Months and years may pass, 
with altemate improvement and relapse. Not very rarely an 
entire recO\·ery occurs, spontaneously or in consequence o[ thera
peutic measures. In some few cases pregnancy seems to have 
had a farnrable infltrnnce (Cliarcot, Trousseau, Corlieu). But 
usually the progress is toward the worse.. Consecutive changes 
in the heart often develop; the permanently increased labor 
exacted of the heart leads to dilatation of both Ycntricles and 
compensating hypertrophy, ancl a disturbance in the compensa
tion may, at a later time, hasten the fatal issue. In other cases 
den.th occurs during exhausting ma.rasmns or intercurrent dis
eases (as mdema of the lungs or apoplectic attacks), or other 
complications, as especially tuberculosis of the lungs and ,-aim· 
lar difficulty of the heart. In the case described by Fournier ancl 
Ollil'ier, and in another by Rabejac (cf. " Anatomical Changes''), 
dPath occurred dtuing progressive gangrene of the lower extremi· 
ties, without any apparent cause for this sudden suspension of 
nutrition. 

Anatomical Changes. 

The number of reports of autopsies is very small, which need 
not stuprise us, as patients with Basedow's disease seldom enter 

I Wiener rued. Wochenschrift. 1872. Nos. rn and 20. 
2 B. llraenkel, Diss. Breslau1 1874. 
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hospital:;, ancl still more rarely remain there till tlieit· cleat!t. 
The anatomical examination of the ::;tnuna ha:; usually shown a. 
dilatation of tile vei1rn, or consitlernble tle1·elopment of the al'te· 
rie:; \tl111itlt and MacDowell, quoted by Stokes, Kaumann, J. 
Bank~. l\Ioore, Fournier ancl Ollidcr); the glandular ti::;:me i::; 
citlter normal, or in a state o[ simple hyperplasia, or fillecl 11·itlt 
cysts an(l alterccl by new formations of decicleclly a secondctry 
character. 

Behind tlrn globe or the eye a consiclemble cle1·elopnwnt o[ 
fat is a l111ost always fonntl (Bw;etlow. IIeusinger, Xanmann, La. 
quPnr, Traube a.nd Recklinghau:;eni Peter, Poumier and Olli\"ier, 
aml other::;) ; sometimes with Lhb there is atheromatous change 
of the ophthalmic artet-y (Naun1an11), or. as in Traube':; ca:;e, 
aclrnncetl fatty degenemtion or the <>re·rnuscles, probably cau:;ed 
by disu:;e an(l stretching. Hore attention has lately been paid 
to the netTOUS system, and e:;pecially, s ince tho well.known 
experim ents of Ch1mle Bernard, to the sympathetic in lite neek 
and its gm1glia. Upon tl1b point the reports vary g1·eatly. 
" rh ile most authoi·s have obtained positive result:; (Tron sseau 
quoted by Peter, H.eith, Crnise and l\IcDonnell quote(l by l\Ioore, 
'franbc and R ecklinghause>n , Bienner, Yirchow, Gvigel, Knigltt), 
othlll's have not been able to show any changes in the sy111pa
thctic and its ga,nglia (Paul, Fottt'Hier a!ld Ollivier, lfabejac, 
Wilks). 

chief morbid 
nution of the ncn'c-clcmcuts in some parts of the ccrvic:ll sympaLhcti c, more iu the 
right anc.1 less in the left inferior gangl ion, while tlic upper and middle ganglia 

seemed quite normal. The cardiac plex us presented no striking alterations. 
The case of Reith was n. man of twenty-four; the disease had lasted a long time. 

The principal result of the autopsy (Beveridge) was to show an enlargement of llic 

middle and lower ccn·ical ganglia; they were hard and and under the micro· 
scope showed an infiltration with a grayish mass. The of the sympathetic, 
nlso, and th·· branches sent off from it to the lower thyroid ~wd the nrtcbral artery, 

were enlarged and in a. state of tuhcrculous chnngc. 
In the case examined hy Cruise nnd i\[cDonncll, the lower cervical ganglia of hoth 

sides were almost obliterated, and replaced hy cellular nnd fatty tissue. In the C:t!lc 

of Traube and Reckliughauscn a striking thinness of the sympathetic and its gan-
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glia is spoken of i no other changes were to be found in the sympathetic or vngus. 

Biermer mentions in a letter the case o f a man in whom there was g reat atrophy of 

both sympathetics, especially the rlght. Yirchow found in a. man who di ed with 

dropsical ssmptoms, a hypertrophy of the heart, with 1:cry cxtcn~ivc myocarditis 

and enlargement of the thyl'oid g lnncl, and. also a very considerable enlargement and 

interstitial thickening of the cervical sympathetic, especially in the upper and lower 

ganglia . 
In Geigel's case (a. man of forty-eight) b oth cervical 

enshen.thed in remarkal>ly thick connective tissue, 
scope discovered no change in the nerves proper, nor, ,cxcc1n m<ensc 

neither was there to be seen any increase o{ interstitial 

parts of \Jolh vagi, both in the fresh condition and 

in :\[uellcr's fluid, were normal. The following 

obliteration o( the central cana.l of tile spinal cord, much 

the small and of the minute vessels o f the cord; in the direct ncighboi·hood of the 

central canal the mcdullary substance was quite hard, and there was a slight pro

lifcrntion of the neuroglia; there was also n. tumor on the synchondrosis splicno

occipitalis. 
In Kni ght's case (a man of thirty-three), the left lower cervical gang lion o f the 

sympathetic was larger than t lrn ri ght, the amount of connective ti ssue quite large, 

while the nerve-cells were d ecided ly smaller and less pigmented than usual. In the 

middle ancl upper gang lia of the sympathetic of the left side the nerve-cells were 
much smaller than on the ri ght. The nerve-fibres in the left sympathetic were one· 

half the size of those of the right. 

Paul found nothing abnormal in the thoracic n.nd cervical portions of both sym

path::tic cords; no thing in the lower cervical gang lion. Jn the fresh condition, 

as well as afte r sta ining with carmine, the nerve-fibres and ganglion-cdls appeared 

of entirely normal dimensions, with distinct nuclei and nucleol i, some colorless, some 

pigmented . 

In the oft-quoted case of Fournier and Ollivier there were found no changes in 

the cervical, thoracic, an<l abdominal cord of the sympathetic. The examination 

'~as made with great care by Ilanvicr upon carmine preparations. Both the ncn·e

fibres and the ganglion-cells were ent irely normal; increase of connective tissue was 

nowhere present. In Rabejac's case (a. woman of fifty-eight) the sympathetic was 

examined microscopically by Bon vier, ancl found entirely normal. Wilks found no 

coarse changes in the ganglia of the sympathetic, which even seemed unusual ly white; 

microscopically there was found nolhing abnormal except an increase of the con· 
nective-tissuc fibres. 

These few facts, so heterogeneous in character, m nst not be 
applied to the pathogenesis and theory or the di sease without 
the greatest cart>. It is trne that there are only four uegative to 
eigh t positive reports regarding the sympathetic; bu t some of 
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the latter arn such as hardly involrn necessary disturbances of 

the functions of the sympathetic. 'l'l1us, in Geig1,l's case there 

was on ly a thickc>ning of the connective-tisstrn sheath, while the 

nerre-fibres, ganglion-cells (except for the pigmentation), and 

in terstitial connective tissrte were normal. It seems to me worthy 

o( note that in the few carefully examined cases where there 

were positive changes in the sympathetic, the lower ga nglion is 

spoken of with considerable unanimity as the one chiefl y or ex

clusirely afiectcd (Peter, Reith, Cruise and J\foDonnell, Yi re how, 

Knight). \\7 ith the lower ganglion the middle one has once 

been fonnd affectecl (Reith), and the upper one once (Yirchow); 

in Knii::ht's case the upper and the midtUe ones wcrn alterc>tl, bnt 

Jess so than the lower. It must be remarked that Ebstein, in the 

case of hypc1·idrnsis unilaterali s with struma, aml hypertrnphy 

o( the left sitle of the lwart, already mentioned, fonnd striking 

changes in the left cervi cal sympathetic, chiefly in t ho lower 

ganglion, consisting of rnricose swelling of the blood-vessels with 

much pigmentution of the gangl ion-cell s. By the kindness of 

Dr. Ebstein I myself hud opportunity to confirm this facr at the 

Bl'eslnu meet ing of natnrulists. In most cases o( nmlottbted 

Baseilow's di spase the a lterntions occnl'reil in both sympathet ics, 

hut in some the affection was nut equn l, being more devplopecl 

on the 1·ight side (Pe ter, Biermer), or the left (Heith); in Knight's 

cnse tlw ],,ft sympathetic seems to ham been affected exclu sil·cly. 

In Geigel's case t ht're were also changes in the spinal cord, which 

do not admit, h owever, of a, direct interpretation. 

Analysis of tlw Syrnptorns, and Tlteory of tlte Disease. 

L1>t u s now attempt an analysis of the leud ing sy lllptoms, 

with the object of fol'ming a general theory of the disease: we 

shall be obligPd, at the best, to content ourselves with a some

what unsat isfactory result. 
" ' c will fil'st speak of the strltma, becuuse the attempt has 

often been made to make the other symptolll s depend upon it 

(Koeben, Pion-y, Cros, and others), although the strnnm is by 

no means the first symptom in the rnn:jority of cases. '1'1-ousseau 

and others considered the strnma (as they did the exophthal-
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rnns) to be the consequence o[ a congestive slate of the upper 
half of the botly, while the distnrbecl menstma tion, or amcnor
rhcra, was supposed to depend on a deficient supply of blood to 
the lower half of the body. The cause of the hypermmia was 
sought, in obedience to the analogy furnisl ied by Bernard's ex
periments, in a dilatation o! the vessels, owing to paralysis of 
the Yaso-motor nerves running in the cervical sympathetic. Cer
tainly them are some facts which support thi s explanation: the 
small arterial branches of the caroticl, pulsating strongly, often 
tortuous and Yisibly prnminent; the frequently rapid growth of 
tlw tumor, its softness; the perceptible pulsation o[ the thyrnid 
arteries, the blowing sou nds andible over them; the altPnmte 
enlargement and dirninution of the tumor proportionate to the 
forre of the pulsation o! the heart, and the ab normal den·Jop· 
rnent of the thyroitl arteries aml ,-eins, as shown by the patholo
gical anatomy. On the other band, there is as yet no experi
mental evidence that a section of the sympathetic can produce 
stmma. This proof must be insisted upon, especially as strnma 
j ti a very common complaint in animals, and even occurs en
clemically in the regions where men are affected with it (Yir
chow, Bai!Jarger). Bocldaert also has proved that tying the 
int<,rnal ancl external jugular veins and the inferior t11yl'Oids in 
rabbits ancl guinea-pigs pl'Odnces a swelling of the thyroicl gland. 
rrh e origin of Basedow1 s struma may therefore be reganled as 
wry probably cltie to a dilatation of the arterial and venous Yes
sels; its connection with paralysis of the yaso-motor netvcs (or 
with the sympathetic) m11st, howe1·er, be regarded for the present 
as matter of question. 

Of late, nu explanation to this has been offered by Benedikt. 
Ile regards the di latation of the as due, not to paralysis, but on the con-
trary to irritation of the dilator nerves, which also run in the aympathctic. Ile 

bases this vfow upon the recent experiments of Bernard, Schjff, Ludwig, and 
Loven, whicli seem to prove the existence of nerves which dilate the vessels actiHly. 
These experiments, it is only to a. few nerve-di stricts (nervi crigcntcs 
penis, according to Lonfo i nerves of the parotid which arise from the facial; 
m.uscular arteries, according to J .. udwig and Ifafiz), and mostly admit of another 
interpretation. Neither can we satisfactori ly ex plain the mcclrnnism of such an 
active dilatation of arteries consistently with their hi stological structure. Benedikt 

attempts such an explanation by pointing to U1c longitudinal muscle-cells in the 
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,rn.ll of the vessels, the shortening or which over the tense colunm of blood he 
thinks mm;t cause a shortening of the arterial tube, wit.h dilatation. Wh C'tlu.:r this 
vil'W agrees with the fact will perhaps be f)hown by later 0Lsc1·,·ations; 
arterial vessels the active dilatation cannot certainly occur in the manner 
as they po~scss no muscular cells. As regards the thyroid arteries, which arc io.pc
cially concerned in the production of struma, :Moeller, at the suggestion of llcnc
dikt, has examined them, and has found hctwccn 1..hc int.ima antl the aclvcntitia, as 
well a.s in the l:lttcr itself, a pretty thick layer of smooth muscular cells. Certainly 
Benedikt's explanation, if correct, would render the theory of the disease extremely 
simple (sec below). 

The second cardinal symptom, the exophtlwlmus, is probably 
referabl e to rnriOLLS genetic factors. Doubtless it is largPly 
dependent upon venous ltyperwmia (tlUl illcJ'eased deufopll/mt 
qfjc1t in the cellalctJ' tissue qf the orbit. The existence ui abnor
mal J1ypencmia dtufog life is renueretl probable by till' analo
gous cornlit ion existi ng in struma, and also by the ob~Prvationti 
which show that the exophthalmus often diminishes when the 
va lpitations or the heart grow less, a.ml, vice versa, increa~es 
when the palpita tions are wo1-se; while the globe of the t•ye i:; 
fu1-ther observed to be easily pnshed back by the li11ger, and 
after death to recede into the orbit spontaneou

0

sly. 
In favor of the possibility of a mechanical fon·ing fonrnnl of 

the eyeba ll, we have many analogies. In new-born children a 
slight exophthalmus is observed after a tedious Jabo t", due to pres
sure and checked cirnulation; the same is observed after instrn-
111 ental labors; also in the mother, when she has made violent 
efforts in parturition. Exophthalmus may also a ri se from rn ri
ous other muses, 1 quite m0cha ni cal in their nat ure, which kad to 
serous infil tration of the retro-bulbar fatty tissue (as llt'phritic 
dropsy), aml a lso from congestion of the head.' A variPty of 
other causes, n ot including tumors of the orbit-such as ,·iolent 
exerti on, convul sions, etc., may cause exopht!Jalmus from in
creased bloou-pressure in the orbita l veins (Demarquay). ' " ' ith 
thes~ cases may be classed a remarkable ohse rrn tion of Deces,' 

1 nenuirquay, Trait.6 des tumeurs de l'orbite, p. 171 and 183 (cases of Roche and 
Lecorch6J.-F'iscltcr, I. c. (observation."! XVI I. and XVIlf.). 

1 Demarquuy, I. c. p. 189 (observation of Sichel). 
:tL. c. p. rn7ctseq. 
~ ThCse sur l'an~vrysmc cirsolde j cf. Gaz. hebdomadairc, 18G2, p. 48'2. 
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who saw an exophthalmus or the left eye appear in a "·oman 
after violent congestion o[ the head, and disappear aga in when 
the ncjghboring temporal artery g rew ]urger, and the covering 
skin became red and puITy. 'The results of ophthalmoscopic ex
amination in Basedow's disease also justify the assumption of 
nnous hypencmia. And last ly, Boddaert has quite recently 
prnduced a considerable exoph thalmus in rabbits and guinea· 
pigs, by artifi cial intra-ocular hypencmia due to tying of the two 
intemal ancl external jug t1lar veins, with sec tion of both cervical 
sympatheti cs. 'Thb lasted fo r some days, and did not disappear 
until the venous hyperrnrnia had become redt1ced, owing to the 
establishment of collateral circulation. 

The second cause of exophthalmus, the consiJerable increase 
in the quantity or fatty tissue behind the eyeball, has been 
directly prornd by a series of autopsies, and I ham cotn-inced 
myself iu one very marked case that this factor certainly plays 
a leading part in the development of the symptom. P erhaps a 
third cause ought to be added to these two, namely, the con
traction of tlte s11wotlt muscles of tlte 01·bit, composing the nrns
culus orbitalis, discovered by II. .i\Iueller, which lies in the 
neighborhood of the Jissura orbital is inferior, aml is inne1·rnted 
by the sy rnpatheti c. Claude Bemanl has shown that section of 
the cen-ical sympathetic, or of tlte anterior roots of lhe two 
uppN dorsal nerves, prnduces ret1action of tlte eyeball, while 
galrnnic stimulation or the peripheral ends after sec tion causes 
dilatation of the palpebral ii :;sm e ancl exoph thal mus. This 
exophthalmus is probably mainly caused by contraction or lliuel
ler's muscle. The latter is ' 'ery poorly dcrnloped in man, and is 
opposed by very powerful antagonists, the straight muscles of 
the globe; but I do not think that the circumstance has been 
sufficiently attended to, that the latter muscles undergo a grad· 
ual fatty dcgencmtion in Bascdow' s di sease, as I found in the 
aborn-mentioned case; so that their antago nistic action is greatly 
1yeakenecl or lost. II. .i\Iueller has, moreover, discm·ered other 
smooth muscles in the upper ancl lower lids, which may as,;ist 
in protruding the bulb by enlarging tlw palpebral fi ssure. That 
these muscles receh·e their nerves from tlte sympathet ic is proved 
by R. \\~agner's and .i\Iueller' s experiments upon exec tttecl crim· 
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inals, in which electrical stimulation of the ccn ·ical sympathe
tic causecl the eyel ids to open. Remak hacl previously shown 
(i n 18n5) Lhat irritation of the cervical sympathetic in an imals 
produces a raising of the upper lid. Finally, Sappey' has 
deseribed smooth muscles in the orbital aponemosis, which are 
suppos~d to assist in protrncling the bulb when the cervical 
sympathetic is irritated. 

The theo1-y which explains Basedow's exophthalmns by the 
action or the above muscles encounters a considl•rable diflicu lty, 
owing to the fact tha t a permanent tetanic contraction o[ these 
muscles must be assumed, 't state for which we ham uo ce r
tain physiological analogies. It may also be properly doubted 
whether the force of this weak muscle is aclequatc to produce an 
exophthalmus oI so marked a character as often ex ists in Base
dow's disease. Even the most powerful experimental irritation 
of the cut cervical sympathetic, in animals, is not able to bring 
abo ut so decided a protrusion. Ent, on the other hand, it must 
be remarked that the degrne of th is protrusion varies a goocl deal 
from time to time, aml these rnriations may pNhaps be referrPtl 
to corresponding oscillations in the condition or tonic stimulntion 
of the sympathetic fibres which snpply the muscle. .Another 
circumstance has much weight in conf-irming this t]ieory, 1rnmely, 
the fact that Yon Grnefe's symptom is usuall y associated with 
the exophthalmus; that is, ct want of agreement between Ifie 
m01·tme11t of the Ziel, ancl the raising or depre8sing qf tlw glance. 
The cause of this insufficiency in the motion o[ the lid is saicl by 
von Graete to be due to anomalous innervation {spasmodic con
traction) oI the smooth muscles of the orbit, \\"hich receive their 
innervat ion from the sympathetic, since these parts probably 
regulate the movcmc11t of the lids which is associatecl with the 
shifting o[ the plane oi vision . 

• \ clasp exa mination of these questions woulcl lead too far. I 
am compelled to believe, in dew of all thes<' [acts, that the 
venous conp;rstion ancl retro-bulbar growth o[ fat ce1'la inly play 
the ch ief part in Baseclow's disease, but that the participation of 

1 AcadCmie des sciences, session of October 21, 1807.-PrCvost and Jolyet, ibid. 
No\'. 18

1 
1807 (Arch. gCn. 1 Jan. 18081 p. 10-1). 
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the smooth otbital muscles innen-atecl by the sympathetic cannot 
be wholly excluded. Another question, not yet answered, is, 
" ·hence the venous conges tion and the increase of orbital fatty 
tissue come; and "·hether these may not also be connectecl with 
the rnso-motor trophic fibres rnnning in the sympathetic. (See 
below.) 

The third carclinal symptom of the di sease (in point of time 
usually the first), the palpitation with cwceleration of tlie pulse, 
was once commonly supposed to be a sy mp tom of the anremia 
or chlornsis. I need only refer back to what has already been 
said in disproof o[ thi s idea, as it has at the present clay but few 
suppor ters. Stokes's view, also, which makes the palpitations 
symptoms of a primary heart-di sease, needs no furthet refutation. 
Of late the increasccl activity of the heatt in Baseclow's di sease 
has been consiclcrecl clue to a clistmbancc of the fonctions o[ the 
cerrical sympathetic. In the trunk of the lattet, as von Bezold 
lms shown, nm the excito-motor fibres, which originate in the 
centra l neiTons system- the fib1·es which accelerate the action 
of the lll'art. Irritation of the cervical sympathetic increases the 
rate of the pul se ; the assumption of a permanent conclilion of 
ini lntion in the cervical sympa thetic wonlcl, therefore, explain 
satisfactorily the incrc•ase in the contractions of the heart. Such 
an assumption of course encounters the difficulty of supposing 
that there can be a petmanent condition of irritation in certain 
groups of nerve-tib1·es. Fliec1rcich has attempted a somewliat 
clilfercnt explanation. He thinks that the vaso·motor nerves 
>1·l1ich origi1rn te from the sympathetic are in a state of paralysis, 
which may produce a dilatation of the coronary arteries, an 
incrcas<·cl flow of blood to the muscle of the heart, and thereby 
an increased cxci temen t of the ganglia of the heart. According 
to this view the acceleratecl action is caused directly by increased 
actidty of the automatic ganglia of the heart, and only indirectly 
by the sympatheti c. But thi s d ew does not differ essentially 
from the former, fot the sy mpathetic nerves of the heart are 
commonly supposed to have the function of transferring the 
c'xcitemcnt corning from theiL· centre to the ganglia of the heart. 
\\'hether thi s transference is caused by an increased flow of blood 
to the ganglia, or by an increased irritation of the sympathetic 
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fi bres whiC'h are comwctcd with them, is certain ly n, snbordinnto 
point in rPlation to the question before u s. 

A tlwory of the disease, to desen·e tho name, ought to he 
able to derirn all the symp toms, or nt least the three cal'cli nal 
ones, from n common source. \Ye htwe all'eady seen that this 
demand is not sati sfi ed by the hypothesis of a ])l'imal'y chlorotic 
basis (Basedow). or ::t primary c::trdiac affection (Stokes). _\. 
better success onght to be expected of the neurotic theo1·ie~, 
especially thut "·hich nssnmes ::t pl'imal'y irn plication of th<' c<>r
vical sy mpnlhetic or its spinal centl'<'S. Somo kive song-ht to 
c1eri1'<' all three symptoms from an afT<'ct ion of the sympathetic; 
some, only the exophthalmus and tbe palpitntions, leadng the 
strnni:-1 us an indPpcmknt affection, or e'·en calling it the (':lll :::;e 

o( the sy rnp::tthetic lesion. The last hypothesis with which we 
shall have to do, originatt'S 1dth Kochen. Ile considers that tho 
str11 rna exerci::;cs prPs:5ure 11pon th e c01Ticnl sy mpathetic, w11ieh 
can"''S exophthalmus. Piony ancl Cros entc1tain tho samP 1·il'w. 
Bnt it is contradicted by tho fact that the strnm::t often ap1wars 
at the same time with the exophthalm ns, ancl sometimes later, 
en•n many years later (Dcsmanes'), or may ho whol ly wanting 
in spit<' of the existence of exophthalmus in ::t high d<'gree. 
BesidPs, tho onlinnry strnma, which occm s cnckmieall y ancl is 
ol'tl'n hanlcr ancl bulkiPr th::tn tlrnt or Bascc1011-, producPS no 
exophthalmns, or but n, n'ry triJling amount. In cases whore 
comp1·ession of the sympatheti c by tumors is p1·oyed to (•xi"t 
(strnma or enlargement of lymphatic glamh), the rxophthal
mn s is wholly wanting, or is quite trifling in a.mount (see bl'low, 
"Diagnosis"), whil e in such cases con:5 iderable myc1 riasis exists, 

whi<-h is not obserrnd in Baseclow's diseasP. Finally, the ex
ophthalmus d oes no t dimini sh in proportion to the diminntion 
of the struma, as wonlcl be expected if it W('rc clue to the efl'Pct 
of pressnre. In one case Charcot found the cxophtha l11111 s 
equall y intense, althongh the tumor hacl disappeared and the 
rat<' of the pulse had become normal. And, rice rersa. Taylor 
saw the exophthalmus disappear ancl the gPneral health improve, 
without any diminution in the size of the tumol'. 

1 F'iscller, I. c. observatioulll. 
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The rnferring of all symptoms to a primary affection of the 
sympathetic has been attempted especially by . \mn and Trous
seau, Ul)Oll the basis or BPl'l1:11"d's experiments. .Against this 
very tempting Yiew there is one chief difficnlty: certain symp
toms (especially the stnuna) are such as are commonly supposed 
to follow cxperimenbtl section, or paralysis of the sympathetic; 
others, on the contra.ry, might be causecl by galvanization, nntl 
may be presumed to indicate a permanent condition of irrita
tion in the sympathetic. This difficulty would certainly be 
remoYed if Benedikt's assumption could be established, which 
refers the struma to an active initation of dilator neITes which 
run in the sympathetic. But this assumption, as we have seen, 
lacks at present an adeq11ate support. 'l'hcre I"emains, moreo1·er, 
a seconcl objection, already stated, which lies in the difficulty of 
conceil'ing of a permanent state of irritation continued for years 
togeth~r. 

"'hil e Beneclikt seeks to regard the struma as a symptom 
of initation, and thus to bring it into an analogy with the 
other leading symptoms, Fricdreich, on the contrary, as we saw 
aboYe, interprets the palpitations as a symptom of paralysis 
o[ Yaso-motor nerrns. The exophthalmus might likewise be 
referred, at leas t in part, to a vaso-motor paralysis which causes 
congestion of the orbit, and in this way an apparent agreement 
might be reached. Finally, it may be allowable to suppose that 
the cervical sympathetic may be at one and the same time in a 
state of irritation aml of paralysis, that some fibres are irritated 
while others are placed in a paretic condition by the causal 
lesion. Affections of peripheral nerves afford analogies of appar
ently opposite conditions existing together in the same nerve. 
For example, in neuriti s there may be symptoms of irritation in 
the motor fibres with diminished sensibility, and vice versa. In 
the same fibres we often find apparently opposed conditions: in 
the sensitive, a diminution and an increase of sensation (anmsthe
sia c1olorosa); in the motor, diminution and increase of move
ment (paresis or paralysis with spasms and contractures). 

The difficulties that lie in the way of assuming an involve
ment of the sympathetic have led several authors, especially 
Geigel and Benedikt, to place the seat of the disease farther up 
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ill the cervical medulla or the medulla oblongata. Claude Ber
nard has shown that the oculo-pupillary and the vaso-motor 
non-es which nm in the sympathetic have centres, not in one 
part of the cord, but at different levels. Section of the anterior 
roots of the two first spinal nerves produces (according to Ber
nard) only the oculo-pupillary symptoms, for the fibres which 
originate in the cilio-spinal centre leave the spinal cord at this 
point; but section of the ascending cord of the thoracic sympa
thetic between the seconcl ancl fomth ribs produces only the 
vascular and thermic effects, dilatation of the vessels and eleva
tion of temperature upon the side operated on. Geigel assumes 
that the point of origin of the lesions of Basedow's clisease is to 
be sought in these two centres, ancl that one of them-tho oculo
pupillary-is in a conclition of initation ; while the other-the 
vaso-rnotor-is in a state of paralysis. In truth, this does not 
soh·c the problem, but only transfers it from the peripheral 
trunk of the sympathetic to the sympathet ic centres in the 
cen·ical medulla spinalis. Aml why, in two centres so near each 
other, opposite conditions shon ld prevail for years together, is 
no less difficult to explain than their co-existence in ilill'erent 
fibres of the .cervical sympathetic itself. 

Benedikt places the seat of the disease in the medulla oblon
gata, and not in the cervical sympathetic, because fibres are 
often afl'ected which belong lower clown in the sympathetic; for 
when a variety of nerves, orlginating from the central nervous 
system at various points, take part in one affection, that affec
tion must be located in that part of the nervous system where 
all tbe fibres involved lie near together, ancl that part is here the 
mednlla oblongata. Against this argumPnt it must be saicl that 
the symptoms on which it is basecl (clistnrbances of the abdo
minal organs, amenonhrea, etc.) are by no means necessarily 
connected witlt vaso-motor fibres running in the sympathetic. 
They are, rather, complications or secondary symptoms, clepend
ent on the abnormal action of the heart, etc., ancl they constitute 
no urgent reason for regarding the centre o[ the vaso-motor 
nelTes in tbe cervical cord as the original seat oC the cliscase. 

The data fnrnishecl by pathological anatomy are partly in 
fa,·or of, partly against the supposition of a primary affection of 

VOL. xrv.-7 
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the sympathetic. If we regard the qnestio11 for a moment as 
cleciclecl in the positive sense, it cannot be denied that the 
i·emaining subordinate sy mptoms can be expl::Li ned without vio
lence from this point of view. The want of agreement between 
the movements of the lid and changes in the plane of vision has 
already been explained. The ophthalmia is perhaps clue in part 
to the insufficient protection given by the licl, ancl the conse
quent want of moisture of the globe; but this can hardly 
account for the whole, since the same unfavorable state of things 
exists in paralytic lagophthalmus (e. g., after facialis pal sy), 
without, as a rule, affecting the eye at all. Basedow's ophthal
mia is probably analogous to the so-called neuro-paralytie form 
occurring after sec tion of the trigeminus, and the loss oI sensi
bility of the cornea, which occurs in severe cases, especially 
favors this view. Since fibres of the sympathetic enter into the 
trunk of the trigeminns, it cannot be said to be impossible that 
Basedow's ophtlia.lmia may be a result of disturbances of inner
vation of these fibres. \\rhether the fibres thus implicated are 
vaso-motor or trophic (as Meissner is inclined to think in respect 
to nettro-paralytic ophthalmia) must rnmain for the present 
unsettled, owing to the uncertainty of om present knowledge of 
trophic nerves. Charcot 1 regards nenro-paraly tic ophthalmia, 
like other trophic di sturbances, as a plwnomenon of irritation, 
a consequence of intlammatory stimulation, like that which is 
clevelopecl in the netTe after partial section, as in the experi
rnen ts of ~Ieissner and Schiff. 

The lacltrymation, which is a frequent symptom, may be 
referr~cl to a d1ange of innerva tion or the fibres which pas; from 
the symp:cthetic in to the first branch of the trigeminns. P erlutps 
this constant wetting of the conjunctiva with tears explains the 
rarity of the occurrence of malignant inflammations of the 
cornea in Baseclow's disease. 'l'he epliidrosis wiilateralis, 
which is p1·es<>nt in a few cases, might al;o be referred to a 
paralysis of the vaso-motor fibres that run in the sympathetic, 
especially as in the cases clescribetl (Xitzelnadcl, Chvostek} 
myosis of tl1e same sicle is said to h'ne existed. 

1 Le~·ous sur lcs )fab.tl:es du RystZ!mc Xerveux. Paris. 1872-3. 
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Stellwag explains the dilatation ef the pupil, in the few 
cases in which it co-exists with Basedow's exoph thalmns, as due 
to a pamlysis of the pupillary branch of the oc ul o- motor nerve, 
consequ<"u t upon ccrebml neuro-pamly tic dilatation of Yessels. 
Tlw isolated poxal ysis of this b ranch, the other fibres of the 
motor oruli n•ma inin!; unaffected, is referred by him to the fact 
that the brancht·s destined for the pupil do not :join the other 
oculo- motor fibres un til after the lat ter have crossed the crn ra 
eerebri, an<l that tlwy have been pmved to originate from several 
centrt•s or Yarious foncti on. Yet the dilatation of the pupil, if 
presPnt, ma y be exp lained much more easil y by referring it to 
an irritation of the dilator fibres of the sympathetic, aml. tht• 
contracliou whiclt ex ists in other cases to a paralysis of the same 
film\s; an<.1 yet, assuming a. sympathetic origi n, the almost 
unvary iug absence o[ dihit:ition of the pupils presents a great 
diOiculty, for changes in the ditcmeter of the p11pil are the most 
constant symp tom in othe r lPsions or the CPtT ical sympathetic, 
sucl1 as mechanical or trauma tic injnri<'s.' I wish to call atten
tion again to the fact th:it certain autopsit•s show a preponc1Pr
a.ncc o[ aff< .. •etion of the lO\\·pr cerdcal ganglion, while the upper 
and middle ones nr<' scarcely, if at all, :tffoetccl. It is po,sibll' 
that th is 111ny constitttlc the r0ason why rn yclri atic symptoms are 
usutclly absent in Bascdow's clisease. 

Dia_r11wsis and Prognosis. 

It is eddent tnat there may be difficulty in making tlw dia'l
nosis, csrwl"iall y at the bPginning of the ilisease. \Ye shall Jm,·e 
to inf(·r tho ex i::;tl.:•nco or the (liseasc in some enses, e,·en in tho 
absenr0 of onP of the Lhrec leading sy rnpto1 11 8, a11d even when• 
only cxoplttl1almus is present, proddecl it l.>c l.>ilateral ancl 
accompaniecl by g<'nP1·al disturba.nce. ~\mong the subordinate 
symptoms, the fe0l ing of heat, th<' elt>vation of tempe'"iture, the 
wnut of agrc,ement bl'twecn the motions of th<' lid and depression 
of the visual plane, po:-:;s0ss a certain diagno~tic vn.l ue. It rnu ::;t 
also be n• membered tliat, of the leading symptoms, some may 

1 See Eultnburg and Gutt11vurn, Pathologie des SympaLhicus. pp. 5 and G. 
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not only be quite absent, but may tt>rnporal"ily disappear, while 
the others persist, and that their Ol'ller o[ ltppearancc may also 
\'al'y yery much . 

• \.s regards dill'erential d iagnosis, cases oI prirnary slrwna 
with conseculil'e irritation of tlte sy1npallttlie are of special 
importance. In such cases a moderate degree oI exophthalmus 
and a more or less considerable amount of palpitation, with 
accelerated pulse, may Yery closely resemble Basedow's d isease. 

A case which clearly belongs to this class is related hy JI. Demme (my<lriasis 

and slight exophthalrnus in a mun with cystic strumn). At the autopsy the cervi cu l 

cord o( the sympathetic was found upon the left side reddened, ancl with the sur

rounding connective tissue in a state of serous infiltration. There was no micro

scopic change. I have fo r a long time observed a case which belongs to this cate

gory. It was that of a young lady, very slender, who had a tuberculous affection 

or the apices o( the lungs. She had a vascular strmna, almost confined to the right 

side, with a very much developed mydria:.is, a perfectly immo,rable iris, and a 

moderate exophthnlmus or the right eye, with pal'csis o( accommodation; a permn.. 

ucnt depression of could also be demonstrated in the auditol'y rn entus 

o[ th..i affcctetl side, was 0.3° or 0.4° C. lower th~rn the othet'. Chills fre. 

quently occurred towards e'•ening, during which the face was pale. The pulse "as 

very quick (128-HO); forcible palpitations of the heart i loud, blowing murmurs 

over the struma., incrcas('d during ~)·stole . 

Calabar bean acted foyorably for a time upon the mydriasis and the prtr('Si!'.! of 

accommodation; the symptoms were also temporarily reliend during tlic local u~c 

of gal rnno-puncture, which produced for a. time a. considerable reduction in thu 

size of the tu111or, and also a lessening of the rate of the pulse by from twenty to 

thirty beats per minute. 

A means of eo;tablbhing a differential diagnosis bet\\'e<'n this 
neurosis of initation, produced mechanically by struma, and 
!!'''llltinc Ba~edow's disease, is afforclecl by the unilateml symp
toms ofpupill<tr!J ancl vascular irritation, viz., rnydriasis, pare
si, or accommodation, depression or tl'mperatme in the ear of 
the afl'ect<,cl side; in trnc Basedow's disease the exophtl1almns is 
hilatt>ral almost without exception, the pupi llary symptoms are 
absent, the temperatme of the meatus is ~ither unchanged or 
sho"'s 't uniform elevation correspontling to tlrn.t of the axil la. 

The prog11osis will be seen to be unfavorable for the most 
pait. Yet the possibility or a spontaneous disappearance, or of 
re moral by me<lical treatmen l, is not to lw excl ndecl. The pros-
1wct of succeeding in lltis will be the greate1" the rnore salbfac-
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tor.r h; the g<'ncral health of the patient, ancl the more certainly 
we can excluclo organic changes of the h C'a1t, cliln.tation, va.1vnlal' 
h•sion8, etc., or a ncuropatliic tendency an(l severe disturbance::; 
of innerrntion. 

Treatment. 

ThP earliest attempts at treatment were basecl upon the be!iPf 
tllat the clisease c1epenc1ec1 on an romia or chlorosis. Rem<'dics 
were tlterpfore chosen which arc supposed to improve the compo
sition or the blood, to give st1·cngth, ancl to relieve chlorosis
above a ll, quinine ancl iron. Though the belief upon which this 
theory was founded can hardl y be c1efenc1ec1 at the presPnt cla.1·, 
yet it cannot be c1eniec1 that, when these remeclies are usecl prop
t' rly and perse,·eringly, a smpri si ng success is oceasion:11ly 
attainPcl. even if them w r•1·e fail ure in ::i goocl many casl'~ . 
'11ntube's me thod may be regarded as the best. It consbtt•(1, a::; 
he himsPlf has told us, in combin ing quini11c and iron in sn<'h a. 
way that Pach of the two remeclies is usecl alternately for about 
th ree weeks; the quinine in a rn oclemtc close (five grains 1w1· 
cliem), ancl the iron in the form of Vallet's pilular mass. Tmub<· 
has obtainecl Yery favorable results from tltis method in a s0ri,•s 
o( cases in which the whole o[ the symptoms were relie1·ec1 fo1· 
years at a time, the patient enjoying perfect ltcalth. 

Besicles these so-callecl strengthening remedies, thos0 whieh 
cl,•prt>ss the pulse (digitalis, veratrin) have been much n:;ed. 
Experience has shown that these clrngs, which are efficic'1lt in 
other cliseases, orten fail or their action in Basec1ow's cliseasc 
(ron Grael'e, Geigel, Cerf Lewy, Fritz, ancl others), ancl that their 
therapeutic value is really lit tle or nothing. ' l'he clebili tat ing 
mocks of treatment, such as blooc1-lctting, derivation, prPpa ra
tions o( iodine ancl arsPn ic, often seem to prodnce clirect harm. 
As rega1·ds the forms of iodine, which seem to be demanc1ec1 fo r 
the 1·,•lief o( strnma. i t is sa icl that they clo eff,•ct some benefit in 
this direction, but that tlwy also increase the palpitation•, and in 
some cases have done a good cleal or ltarm. Smith has recently 
seen good results fro m the use of belladonna, a ncl ascribes the 
effect to the stimulus it exercises upon the sympathetic. 
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The cervical sympathetic has recently been directly treated 
by _qalvanization with the constant current, in accordance with 
the theory of a primary affection of the sympathetic. Von Dusch 
appears to have been the first to treat a case for a considerable 
time in this way, ancl he succeeded in reducing the rate of the 
pt1lse from 130 to 70 or G-! beats, and in diminishing the exoph
thalmus. 

My own first experiments in this method of treating the 
sympathetic in Basedow's disease were made in 1867, upon a lady 
aged fifty-sent to me for treatment by von Graefe-who hacl au 
habitual pulse of 108-130, with abnormal tension of the carotids. 
Vl'hen her cenical sympathetic was galvanizecl by placing the 
negative pole upon it, with a Yery weak cmrent (from 6 lo S 
elements), the pulse was observed to sink graduall y to 8-!, 01· even 
to 70, while the teJJsion of the carotids and radial arteries con
tinually diminishecl. ~'he patient ft>lt much better at the same 
time. Since then I have employed galrnnization of the sympa
thetic in six other cases or thb disease, n10::5tly very seYere; but, 
as the patients came from a distance, they could remain but a 
short time under treatment, and the results, as respects both !he 
i111pl'ovement of the leading symptoms ;rnd the general health, 
were therefore but small. But I was able to ascertain with 
certainty that at each session, after a short application of elec
tricity, the 1-apidity and force of the heart's action were consicler
ably lessened, and sometimes a mai·kecl soothing influence upon 
the mind was observed. As a rule, my method was to apply the 
negative }Jole to the cervical ganglia, of each side in turn, or to 
both at once by means of a divided electrode. 111 a few cases the 
stnrnrn was attacked at the same tirne by galvano-pwicture; 
but I ham seen only doubtful and transient r esults from this 
practice, though it was usually very well borne. 

Chvostek 1ias recently made some very thorough obsenrations upon the action of 
galvanization on the sympathetic. Thirteen cases were treated by this method, 
mostly for a long time, all of which were considerably improved, or even nearly 
cured; and th is, sometimes, after a very few applications. Galvanization lrnd an 
important influence, especially in procuring the recession of the exophthalmus and 

the struma, while its effect in the way o[ lessening the action of the heart was very 
slight in several cases. :JH. Meyer reports equal success; he obtained so dec ided an 
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improvement in four cases of quite marke<l Ba.scdow's disease, that only a few tracc9 
of the leading symptoms remained. In addition to the manifest success of galvani

za.tion in reducing the struma and cxophthalmus (the pulse remaining as high as 

bdore), )[eyer speaks strongly of the benefits accruing to the general health, as shown 

by relief to the chlorotic symptoms and reappearance o f the menses in normal quan

tity and charnctcr.1 Lcubc also observed a considerable improvement in the above

rnentioncd case, during galvani zat ion of the cervica l sympathet ic. 

A careful regulation of the habits is or special importance in 
Basedow's disease : avoidance of all excitement and of great 
physical exertion, as well as of coitus; a mild, nutritious diet 
largely composed o[ milk and vegetables, an entire avo idance of 
all exc iting drinks, such as coffee, tea, and alcoholi c bernrages ; 
a life la1·gely spent in the open air, especially in the coun try, or 
in mountain health-resorts of moderate elerntion. Among the 
mineral springs those containing iron desen e the preference; 
long and repeated cures in Franzensbad, Pyrmont, Schwalbach, 
etc. , are sometimes of e1·ident value. But the whey cures and 
grape cures, though still excessively popular, do not deserve the 
recommendations they get, if only for the inju ry they often inflict 
upon the general health. 

Of the indi1,idual symptoms, those which aITect the eye may 
require special loca l treatment. For the exophthalmus, Yon 
Graefe recommended painting with tincture or iodine between 
the eyebrows ancl the upper licl , or fri ctions with ointment con
taining iodide of potass ium, compresses, local clectrization, and 
in severe cases ('ven tarsonhaphia as a ])rotection against malig
nant a fTec tions of the com ea. If the latter appear, the eye mnst 
he protectPcl from all injur.r, ancl co1'ered with wet com presses; 
in some cases it ma.r be well to employ tarsorrlrnphia. 

1 Ptrrr:1, on the conlrary, observed in one case which was treated by galrnuism only 

a consiJerable diminution of the pulse, while the struma re1?nincd unaltered. 





v 

PROGRESSIVE MUSCULAR ATROPHY. 

(Atrophia muscularis progressiva.) 
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cromfiie, Pathological and practical researches on diseases of the brain and tile · 

spinal cord. Transl. into Ge rman by Gerhard von dcm Busch. 182!J. -Duncalf, 

London J\fcd. Gaz. VII. 1831. p. 301.-Bell, The nervous system of the human 

body. London, 1830. Transl. by Romberg under title Physiologi~chc und prak
tisclrn Untcrsu chung~n des Nervensystcms. 1832.-Romberg, Klinischc Ergcll

nissc. Bcrliu, 1846.-Dttbois, Gaz. med. de Pnris. 1847. No. 47. p. 92G.-Du-

Session of A.cad . de mGd. ~foy 21, 1S-i9.-RomUerg, LchrlJUch dcr 

Ncn;cnkrnnkhcibcn. 1850. TH. p. 159. 3. Aun. 1Sti7.-Amn, Recherches sur unc 

mubdie non encore dCcrite du systt!mc musculairc (atrophic musculaire pro

gressive). Arch. g6n. d e mC:d. t. XXIV. Sept. and Oct. 1830.-Thouvenet, Tht!sc 

sm la parnlysic musculairc atrophiquc. Dec. 100 1.-1,comlle'rg, 

5Gl; Gaz. mi!d . de Paris. 1853. No. 16.-Bouvier, Gaz. de Paris. 1853. 

No. 15. p. 232.-Lanclry. Ibid. No. 17. p. 2G1.-Bw·1, Gaz. des h Op. 1S.j3. :Xo. 

53.-.Nit!pce, Gaz. m<::cl. 1853. No. 17. p. 2GO; Arch. gen. :Mai, 1833. p. GZG.

Cliambers, Med. Chir. Transact ions. X..XXVII. 1854. p iv.-·v11er111, '"rc11. 

Mai, 1854. p . 626.-0o/m, Gitnslmrg's Zcitschr. f. ldin. l\Iccl. V. 1834. p. 

Schneevogt, Nicdcrl. Lancet. Sept. and Oct. 1S54.- Virc/1010, Ilandbuch dcr spc

ciellen Pathologic uncl Thcrapic. I. Erlangen, 1834. p. 322.-Betz, Prager V icr

tcljahrschrift. XLIII. 1R54. p. lO·k-Robin, Comptcs rcndus des sC:anccs d e la. 

~oc. de biologic. 2c s6r. T. 1 854. p. a. -UPP'"'""'"'''· 
:Muskclcntnrtung. Diss. TTeiclclbcrg, 

tcms. F.rlangcn, 18.J.J.- Wnrlismut!t, H enle und Pfeufer's Ztschr. f. 
VII. 1835. p. SS.-Gros, Gaz. des hOp. 1855. No. 50.-Eisenmann, Canc;tatt's 

.TnhrC'sbericht, 1855. TIT. p. 86.- Valen tiner, Prager Vicrtcljalirscluift. XI.VI. 

1855. p. 1.-Virclww, Arch. f. path. Aunt. 18.j5. VIII. p. 537.-.M. .Jfeyer, Wiener 



106 EULENBURG.-VASO-MOTOR AND TROPHIC NEU IWSES. 

med. Wochcnschr. 183.j.Nos. 4-1 and 42.-Diemer, Giinsburg's Zcitschrift.1855. 
de med. Jan. 18.'.iG. p. 1.-Eulenber:; (sen.). 

11 - 14.-lleade, Duhlin Jour. of :Med. Science. 
1 SJ6. No. 146.-lleljft, Alig. med. Ccu-

0 11.--fil'iWUoe<•·y, Pathologic und Thcrnpic clcr l\[uskclliihmung. ·wcimnr, 
on wasting palsy. London, 1Sfi8.-Baerwi11kel, Pm-

Vicrtcljnhrschrift 1~58 . p. 133.-Sandalil, Hygica. 1858.-Rodet, 
m~d. 18.50. No. 26.-L!tys, Gaz. mC:d. de Paris. 1860. No. 22.-Leubu 

sc11rr, Krankhcitcn des 18GO.-Le9end1·e, Gaz. mCd. de Paris. 

lt;GO. No. 23. p. 36.J.-Duc!tcnne, localist!c. 2c Cd. Paris, 1801.-

IJam enil, Gaz. hcbd. 18 Janv l SGI. p. 38.-Anstie, ::\Icd. Times and Gaz. Fcbr. 

1SG l.--Clarkc and Gairdner, 13calc's Arch. of .Med. Oct. 18Gl. p. 1. vol. III.

Gull, Guy's H osp. Rep. 3d series. VITI. p. 244. 18G2.-Remak, Ocstcrr. Zcit· 

schr. f. prakt. llcilk. 1862. p. l and 20.-1lf. Meyer1 Deutsche Klinik. 18G2. No. 

7.-llempten»utel.cer, De actiologht atrophiae muscularis Diss. 

Jd'tn, 'C'nion mCd. 1863. No. 40. p. ViO .-Frie<lreich, Ucbcr dcgcncratiYc Atro
phic (_ler spinalcn Hintcrstrilngc. Yirchow's Archiv. 18G3. XXVII. p. 1.-Yoiain, 
Gaz. hcbd. 1SG3. No. 37; Gaz. des h Op. 18G3. No. 110. p. 437.-L. Meyer, Vir

chow's Archiv. 18G3. XXVIL p. 410.-Trousseau, Gaz. des hOp. 18G3. No3. 12 

and 14.-Fuerster, llanclbuch d cr spcc iellcn path. Anatomic. 2. Aufi. 1863.-

Ruehle, Orcifswald. med. 

186-1. p. 168.-Jaccoud, Bull. 

JI. 2.-Duclumne, Comptcs rend us. 18. Janv. 

med. des Mp. 1864; Union mGd. 18G5. 

t. XXV. No. 4. p. GO.-llemak, Application du courant constant au trnitcmcnt 

des nCvroscs. P;uis, 1 S65 .. -Sc/1.1u•pprl, Ucbcr Ilydromyelus. Arch iv dcr Hcil

kundc. VI. 18G:j_ p. 293.-Bcrgmann, Petcrsb .. med .. Zcitschrift. VIL 18G5. p. 
83.-Bruynoli, Gaz. med. Lombard. 18GG. Ko. 23.-Dumenil, µaz. hcbdom. 

18GG. Nos. 4-G.-li'i.elicr, Die cliplegischcn Contrnctioncn. Berl. klin. Wochen· 

schrift. 186G. No. 25. p. 261.-Menjaud, Gaz. des l1 0p. 1866. No. 3. p. 10.

J. Simon, Nom·eau dictionnairc d e mCd. (Art. "Atrnphic musculairc progrcs· 

sivc.' 1
) Paris, 1866. t . IV. p. 27.-Ba,udrimonl, Journal de Bordeaux. )[ars, 

l SGt:l. p. 14.q.-Clttrkc, Med .. Chir. Transactions. 1866. XLIX .. p. 171i1867. L. 
p. 489.-Duinenil, Gaz. hcbdom. 1867. No. 20.-S1otirv·11ski, Die progressive 
J\Tuskclatrophic . Berl in, 1861.-Trousscau, Cliniquc m6(1. do l'hOtel Dicu. 2c 

Ccl German trnnsl. by Clllmann. 1868.-L. Clarke, :Med .. Ch ir. Trans. LI. 

18G8. p. 2-10 .. -M: .Aft·.1rr, Di e Elcktricitiit in ihrcr Anwcndung auf praktische 

M~dicin. 3. Aull. B -> rlin, 1868.-A. Eulen7mry, Ucbcr cl ip] (•gischc Contractio· 
ncn gcliihmtcr M11!-1kcln .. Ccntrnlblntt f. cl. med. Wiss. 1SG8. No. 3.-Eulcn

burg nnd G1tllmw111, Pathologic clcs S)'mpnthicus. Archiv f. Psychiatrik und 



PROGRESSIVE }IUSOULAR ATROPIIY.-DEF'IN!TION. 107 

Nervcnkrankh. I. 18GS.-Lmulois ancl Mosler, Ncuropathologischc Studicn. 

Berl. klin. Wochenschrift. 1868.-Benedikt, Elcktrolhcra.pie. Vienna, 1869.
J. Grimm, Virchow·s Archiv. XLVllJ. l SGU. p. 44.i.-v. Ba111be1·gcr. Wiener 
med. Prcsse. 1869. Nos. 27 and 28.-Nesemann, 13..!rlincr klinischc Wochen

schrift. 1868. No. 37; 1869. No. 52.-0liit:ier, D es atrophies musculaires, thCsc. 
Paris, 1869.-Erb, Dcutsches Arc:hiv fiir klin. :Mcdiciu. V. HW9. p. 82.-Clutr
CQl and Ji~tfi·oy, Arch. de la phys. normale ct pathologiquc. If. 1860. p. 3.J..J..
Hayem, ibid. p. 263.-de diloa Lima, Union. med. lSGD. No. 141.-Stein, 

Dcutschcs Archiv f. klin. :Med. VI. 1869. p. Archiv f. Psychia
trik und Ncrvcnkrankhoitcn. II. 1870. p. 

120.-M. Rosenthal, llancl buch dcr Diagnost ik 
hci tcn. Erlangcn, 1870.- lVilks, Guy's Hosp. Hep. XV. 1870. p. l. 

M. Rosentlial, A lig-. med. Centralzcitung. 1871. No. 7. -GCJ·lumlt, Bcrliu. kliu. 
'Yochcnschrift. 187 1. No. 23. p. 2G.J.-. l. E'1tlenb1trg, Virchow's Archiv. LUI. 
1871. p. 361.-llttllopean, Arch. cle mGcl. Sept. 187 1. p. 277, 305.-Hammond, 
Treatise on Diseases of the Nervous System. New York, 187 1. -Kussmriul, 

fort,1chrcitcn<l c Bulbiirpan1lysc 1111d ihr Vcrhiiltniss zu r progrcssivcn 
Muskclatrophic. Sammlung No. 54. Leipzig, 1873.

Friedreiclt, Ucbcr progressive l\luskclatrophic u. s. w. Berlin, 18713.-Cliarcot 

Uber Krnnkhcitcn des 

1874.-Lcyden, Klinik dc1 H <ickcnrnarkskrnukh,oitcn. I. Berlin, 
~is,11, Zur Lchre von dcr 
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The ch ief of this group of symptoms is a wasting of the vol
untaryrnuscles, wltich is gradual, progressive, extends to a?nore 
or less considerable part of all the apparatus of rnotion, and 
11sually observes a very distinct order qf rnarclt. This definition 
excludes at once all those forms of rnn sculal" atrophy which origi
nate in constitutional di seases (as that occmring aftel" such acute 
diseases as typhoid fever, and that in constitutional di seases and 
cachexias like cancer and syphili s). It also excludes those whic·h 
ean be shown to be dependent upon loss of motol" innervation, 
OI" which depencl on congenital defec ts, an ests of de1·elopme11t 
OI" growth, and which usually affect simultaneously all the tis
sues of one extremi ty, one-half of the body, etc. Progl"essive 
muscular at l"ophy is furth er a se!'ere disease, ending with the 
complete annihilation qf the functions of the rnuscles a:ffecterl, 
very rarely c1trable, and in many cases leading directly to 
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deallt. It is charactcrizecl anatomically by the nature of the 
patltological change,; in the muscles, consisting in cltronic 11iyosl
tis, illterstilial proliferation ef connective tissue witli secondary 
destruction of tlte 111 uscalar fibres, and flnall!f, fibrous degen
t"ration; the anatomical changes in the nervous system, how
e,·el', do not at present aclmit of so simple ancl comprehensive 
a statement of their nature ancl significance. 

History. 

Swictcn, in describing lead-palsy (1754), gives an account of a. case of this 

nature, without explaining it. In the first half of our century such cases were 

repeatedly given by Abercrombie, Darwall, Charles Bell, Romberg, Graves, Dubois, 

:md Duchcnnc, mostly without any careful distinction of their character. 

Tbe great Charles Bcll 1 Jia.9 made some interesting remarks in connection wilh 

a case named Uy him a locnl palsy of the muscles of the extremities, but which must 

certainly Le counted ia with the disease we arc clcscribing. He sa~·s: 

" These affections of particular muscles, or classes of muscles, imply a very par· 

t ial disorder o( the ucrvcs. .\disease of the brain, or a discnsc in the COUl'SC of the 

ncn·c, must influence the whole limb, or that portion of it to which the ncrYC or 

nc1Tes arc distributed. But in these cases particular s\lLdivisions of the ncrrcs 

included in the same sheaths, or running the same course. arc affected. I am 

inclined to attrilJute such partial defects to the influence of visceral irritation. In 

that case it must still be the influenct} of the sympathetic ncrye which produces it; 

ancl yet, on lhc other hand. it seems impossible to account for such entire loss of 

motion without the intermediate influence of the brain.11 

The hint contained in this argument recei n·cl, at first, little attention. Even 

Romberg, who dcscribfd tlircc cases of the sort in his Lchrbuch (1850}, reckons 

them among the "paralyses dependent on the spinal cord as a conductive appara· 

tus," and treats of them nccordingly under the title of spinal palsies. Abercrombie 

also makes only the vc1·y genera l remark that this must be an obscure local nervous 

affection; Darwall sa)·s the sa.me. Dllchcnnc first called :lttention to the :lnatomical 

changes in the musrlcc:, discovered by himself, ancl in a memoir addressed to the 

Paris Academy in 1849 characterized them as" atrophic musculairc aYec trnnsfor· 

predecessors like these, Aran, in 1850, spoke of the disease (and not 

without jllslifi<'ntion) as a. " hi therto undcscribcd 11 affection of the muscular system, 

for which he proposed the t(.•rm 0 atrophic musculairc progressi>e." Ile sought to 

1 Phys. uml path. Untersuchungen des Ncrvcns:rstems. Deutsch von Romberg. 1$.12. 

p. 3G4. r" The Nervous System of the Human Body. 11 London, 1830
1 

case LXX.XVIII., 

p. clxii.-Traus.] 
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place the essential cause of it in nn excessive irritability o[ the muscular system, 
which led to its fatty degeneration, without preYious inYolvcmcnt of the nerves, 
saying: " Le trnvail morhidc est primitivement et uniquemcnt dam; le systCmc mus
culaire.'' Quite othe rwise did Cruvcilhicr conceive o[ the disease, claiming for 
himself a priority or description, and naming it "paralysic musculaire atrophiquc," 
or " parnlysie musculaire prog ressive atrophiquc." lie rega rds the paralysis us due 
to the muscular atrophy, but explained the latter as dependent upon atrophy of the 
anterior roots of the spinal ner\•cs, or, indirectly, upon dcgcnerntion or the gray cen
tral suhslnnce or the cord, from which he sa id that the anterior roots originated. 
'l'hc proof o[ this opinion was presented chiefly in the autopsy of the rope-dancer 
Lecomte : "dont le nom rcstern attach<! ,i l"histoirc de cettc maladic." (Sec "Ana
tomical Chnnges. 11

) 

Since .\.ran and Orm·cilhicr first led the way with their works, the generality of 
au thors who have treated o f progressive muscular atrophy have been diYidcd into 
two great parties. Some, with .\.ran, regarded th3 cliswsc as a primary muscular 
affection-a myfJpallly, although in d ctitil they differ more or less widely from 
Aran"s vi ews. or such arc :Mcryon, Oppenheimer, Hasse, Friedberg, a nd Duchenne, 
the latte r of whom, as we have seen, pointed out the fatty degeneration of the 
muscles befo re Arnn, and proposed the d esignation "atrophic museulairc g r:li sscuse 
progressi ve." ' Others, like Cruveilhicr, laid stress on the ntw·otic character o( the 
atrophy, its dependence on aml relation to certain parts o f the nervous system. Jn 
this regard, it is true, the widest differences of opinion h ave arisen; single autop
si ~, or purely theo retic ded uctions, have sen ·cd tt.s the b:i.~is fo r assuming as the 
primary scat of <li <;ea'ie, in one case the pcriphernl nerves (OuCrin); in others, a fter 
Crnvcilhicr, the anterior roots (IlouYi cr, Grns, Valentin l'r, and other:-); or aga in. the 
spin:ll co rd (Eiseunrnnn, Colm, Lcubuscher, Uaerwinkcl, JoITroy, Ollivier, Haycm, 
Gull, Lockhart Clarke, Grimm, ct al. ); or finally, the sympatltc:tic with its ganglion 
(Schnccrngt, Hcmak, Jaccoud, J. Simon). We cannot follow out in detail the dis
CU""ion-; which have been had upon th is poi nt, aml which were sustained with more 
vigor formerly than now. Ycry recently, Friedrcich has fully and thoroughly 
estahlishcd the myopathic theory, which he had prcviu u-;ly defended. The weight 
of his argm ncnts and obsen·ations is undeniable; and yet there may be many w('ak 
points which he has failed to coYer, und it is certainly quite premat ure to regard the 

The latter has now resol\'cd itself, with most o f 
into the a~sumpt i on o f a prinwry disrase ~1· the motor 1w·tf'-<:ells, or 

"""""""-•"'""";- "'' ,,,,,,_,.;,,, which arc supposed to exercise a trophic influ-
1'his theory, supported hy the results of autopsies 

made by Luys, DumCn il. Clarke, Schucppel. Haycm, Charcot and Joffroy, and 
others, numbers some important adherent,;, including tlammond; Leyden 1 also 
Seem:; to l'l'Co~nize it, and of late even Duchcnne appears to lean tow:i.rds it. It 
finds an eloquent and ingenious supporte r in Charcot, who refers progressh·e mus-

1 Klinik der RU.ekenmarkskr:'Lllkheiten. I. pp. 12:31 1.H. 
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cular atrophy to a chronic irritalivc atrophy of the anterior ganglion-cells, which 

are gradually, successively, and progressively attacked. (Cf. "Theory of the Dis

ease.") Altilough I cannot deny that the ncuropathic theory, and especially 

Chnrcot's form of it, seems to me the most satisfactory, a11rl the one best in accorcl

ancc with the pathological facts and tht! physiological assumptions; and although 

in another place 1 I have stated it ns my own belief, nevertheless, I hope in the 

following pages to speak without prepossession, and to do equal justice to the 

different points of view, especially as l regard the question as entirely unripe for n 

present decision. 

Se1·eral synonyms remai n to be mentioned in addition to those 

named abo1·e. Thes<' are : Parnlysio amyotroph ique; myopathic 

paralysis, 01· paralysis ex alienata mnscnlorum null'itionp (Fl'iecl

berg) : paralysis atrophica (Eisenmann); pmalysie rlrnmatismale 

peripheriqne dn mou,·ement (Guerin). All these names are un. 

suitable, as they imply a "paralysis"; they have not found 

acceptance. 

Et iology. 

Yarions authors (:Meryon, Roberts, Trousseau, ancl others) 

Trn1·e b<'lic1·ecl in the existence of a diathesis, a predisposing 

anomaly of constitution, as forming the basis of progressive mus

cular atropl1y, but they ham not been able to state exactly what 

constituted this diathesis. Friedreich defi 1wd it more distinctly 

as '' a nulritire and formative wealmrss qj' the muscular tissue, 

causing an increaserl tendency to irritatil'e ancl degeneralire 

disturbances qf nutrition in tlte said ti.~sue.'' This definition is 

based upon the rn,ropatllic theory, which has been so remarkably 

presented by F 1·iccheich. Other authors, in acconla nct> with tho 

neurotic theo•')', beliern that they can explain the ch«'ase hy 

refei·cnco to tt nelll'opathic pr0di,pMition, such as must be 

assumed in rn1ny eases of hemirranin, of nnginn. pectori5. etc., 

ancl considet· that this view finds a powerful snpport in the Ire· 

quent combination with other unqueRtionable ncuros0s, as pro· 

gressi1·e bulbar paralysis, tabes c10l'salis, mental disease, especially 

dementia 1x11·alytica. Tlwy look for this predisposition in an 

1 Uebcr vasomotorischc und trophische Neurosen Berl. kliu. Wochenschrift. JSi:J. 

Xo. 2. 
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originally defecti,·c formation of certain r0gions of the central 
nervous system, probably those masses of ganglion-cells in the 
eo1·c1 which are rcgarclecl as centres of muscular nu trition. It 
were needless to dispute this view in detail; at present nobody . 
seems able to give a concrete statement of his not ions about it, ancl 
we must confine ourselves to rather vagtte clescl'iptions. It i; far 
more important to make clear the point that a diathesis of some 
sort or other must be assll!necl to ex ist in at least a la rge number 
of cases. Among the facts which support th is view, that of 
lteredil!J is of the firs t importance. Hobe1'ts, in 1858, was able 
to prove a hereditary tendency in eighteen out of sixty-nine 
cases, anc1 Frieclreich mentions four from hi s own obscn·ariou. 
Especially interesting is a case clescdbed by Hemptcnmacher, in 
whiclt the disease could be traced far a nd near among the ramifi
cations of a connection, composed o[ three families, which were 
unitec1 by repeated marriages and. could all .be traced back to one 
pair of ancestors li ving a lnrndret1 anc1 fifty years ago. In this 
case only males were attacked, and the women we1·e spared. even 
when they were themselves t lte mecli•tm of t1·ansmission of the 
disease. In another case, o[ which Friedreich' also traces out the 
family relationships with exactness, the disease was inherited not 
only by male, but also by female members o[ the family; a woman 
tmnsmittec1 i t to her children, though they were tho prnduct of 
three distinct marriages. Tronsseau men ti ons a. family in which 
the great-gra ndfather, g randfather, fathc1', anc1 son, suffered from 
the disease, the course of wl1ich closely coi nciclec1 in all the 
genera.Lions. A circnmsta.nce which is somrtimes conned L·tl with 
heredity is the appearance of se1·eral cases in one family, espe
cially among children of one fa th er and mother; yet the same 
orcurs in some cases where inheritance cannot be pro\·ec11 or 
where at least both parents and other ancestors were healthy. 
Thus, Mcryo11 describes a case in which four brothers were 
'1ttacked by the disease; Enlcnbnrg senior described the his
to ry oI twin brothers wl10) without any dsible cause, were at
tacked simultaneously and in exactly the same mannPr in their 
eighteenth year by progressirn atrophy of the lower ext'.·emities. 

I Ueber progressive llluskelatropbie, etc. p. 43 , Obs. XII. 
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In a case which has hnt lately come to my notice, affecti ng 
th" of rL Connt J,-, out of seven children, two brothers 
and two rLttackcd, while tho remaining three brothers 
were spared. The brothers were aged from eigh teen to twenty 
years when attacked; one was an officer, tire other a law student; 
of the sisters one was older, the other younger. The parents 
were perfectly healthy, but an uncle had suffered from epileptic 
dementia. In another place I have related tho c-asc of three 
sisters, separated in age by intervals of throe or four years, in 
whom the disease developed itself at exactly the same period 
(the eighth year) and took the same course, beginning with the 
Jo1rnr extremities. • In this case no hereditary tendency could be 
proYed. 

As regards the influences of sex ancl age, the male sex shows 
a clecidedly greater tendency than the .female. In the latest and 
most comprehensive statistics, those of Friedreich, in 176 cases 
only 30 were females, that is, about 19 per cent. ; of 28 cases of 
which I possess notes, 17 were i11 men, 11 in women. It would 
be natural to ascribe this to the greater amount of severe ancl 
exhausting labor performed by men, which, in fact, appears to 
constitute one or the canses in a certain number o[ cases; but 
this explan:it ion doe;; not suit in cases where the disease appears 
in ch ilcll!oocl, and attacks only the male chilclren of a family, 
whether there be a provable hereditary taint or not. Here I will 
merely point to the case above mentioned, described by Hemp· 
tenmacher from Frieclreich's Clinic, in which all the female 
members of the family remainecl una[ectcd. The same was the 
case also in l\Ieryon's observations: in one, four sons were 
attacked, and seven daughters remained unaffected ; in another, 
eigh t boys were attacked, while the four sisters were not. In the 
case described by Euknbnrg senior, that of the twin brothers, 
their sisters were not attacked. It might therefore be supposed 
that the origi nal defect in the fornmtion of the muscular system, 
or o[ certain parts of the central nervous system, is produced or 
transmittecl ortener in the male than in the female sex. Yet in 

1 Virchow's Archives. vol. LITl Heft 2 und 3. p. 361. 
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some instances the opposite fact seems to exi st, the female chil
dren in one family being exclusively affected.' 

As regards the influence of age, the period of middle life 
(from 30 to 50 years) is u sually spoken of as the most frequently 
affected. Statistics certainly agret3 wi th this view. \Vachsrnulh, 
among 49 cases, found 13 under the age of 5 [ ! 15], 8 from 15 to 
:JO, 22 from 30 to 50, and onl y 6 over 50 years. Ehrhard t' s and 
Fricdreich's figures arc similar. Of my own patients, as far as 
conltl be ascertained, 7 acquired the di sease before the age of 10, 
G before their 20 th year, 2 before the 30th, 8 before the 4.0tli, 5 
before the 50 th, and no one later. It foll ows tha t a considerable 
percentage falls within the period of youth, abou t one-hal f with
in the Jirst thirty years, and almost the same number in the 
years of middle life, while the development of the disease in 
advanced age seems quite exceptional. Upon examining the 
cases singly, it appears that those dependent on a hered itary 
basis, or upon any congeni tal pre-formation, come to v iew at an 
earlier period of li fe, usuall y before the close of the 20th year, 
while individual s who have no specific diathesis, and whose dis
ease owes its origin to the acciden tal injuries, hereafter to be 
described, for the most part belong to the middle peri od of life, 
which is the most exposed to these influences. 

Among the other causes '\hich fa vor or perh aps directly p ro
voke the origin of the di sease, acute exltcmstin,q diseases, and 
cer tain constitu tional dyscrasire, such as leacl intoxication ancl 
s11pli ilis, must be mentioned . N ot a few instances stancl recorc1ec1 
in which the disease is said to have developed during the con
l'alescence from acu te disease, as after typhoid (l\fonssons, Bene
dikt, Gerhardt), af ter measles (Eulenburg senior, Nesemann), 
after acute artict1lar rheuma tism (Anstie, Friedreich), chol
era wi th very protracted typhoid (Friedberg). In the case of 
the twin brothers, the disease followed an attack of measles 
which affected both a t once. Charco t a ncl J offroy have seen the 
disease occur immedia tely after childbec1 . Other a u thors have 
laid it to excesses in venery, or onanism (Ara n, Oppenheimer, 

1 While writing these wortls, three sisters were brought to me from another family, 
1mffcring from the disease, whil e their brothers were well. 

YOL. XIY.-8 
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Diemc1'). I11 JoL11son's and Clarke's case tho disease is said lo 
1"t1·0 derelop<"tl in a ch il<l in cons<"quence of nicci11ation. Prob
ahlv these ancl similar ci rcumst ances woultl not l1urn had any 
infl-up11ce b ut for the ex istence of a predisposition. As regards 

lead-poisoning, a diffused affection of lhc muscles may "ertainly 
bu one oE the symptoms of chronic sat urn ism, and this affection 
may l)L•ar n, great resemblance to a. certain rare group of cases of 
prngnJ::;::;irn muscular atrophy, nnnH_~ly, the multiple or gPneral
izeU form. Yet H were ad\·isable1 if only upon g round::; of gene
ral litn<'So. completl'ly to separate this saturnine affection of th l' 
rnu::;cles from prngressive muscular a.trnphy in tho narrower 
sensl'- The same may be said of those rarer cases of diffused 
di sease of tho muscular apparatus "·hi<"h arc said to lmrn origi
natetl in the action of const itutional Ines, and which improre or 
get quite "·ell under the employm<"nt of antisyphilitic reme<lies, 

as iodide of potassium (.:'iiepce, Rodet) . 
. A.111ong the more direct causes, exhausting muscular activity 

is to be mentioned, in the firs t place, however few in number may 
be the cases in which excessirn antl unwonted efforts can be 
pro,·cd to ham been a cause. In faror of this view is the fan 
that progrcssirn muscular atrophy seizes upon certain muscles 
and certain g roups with a distinct predilection, antl in an almost 

l'PgnJttr orcler o( SUCCCSSion, )Jl"efening the ll)J}Jel' extremities, ::tnd 
us uall y begi nning wi tl1 the right, and of the ri ght selecting cer
tain muscles of the hand and the ball of the thumb; moreO\-cr, 
the fact of tbe great preponderance of the male sex and the lab
oring class. There are also some cases in which the outbreak of 

the disease has peen preceded by a great strain upon the power 
of the muscles first or principally afiectecl. Betz ob,;e1Ted 

atrophy of the l'ight side three times in s mi ths ancl saddlers, who 
hacl to do lwayy work with their l'ight hands; Gnll obsen·cd the 

same in a tailor after excessive exer tion. In one, mentionetl by 

Ilammontl ,' the disease is said to have been caused by an exces
sive use of one thumb ancl finger in playing faro! In some of 
those rarer cases, in which the left upper extremity was the first 
attacked, them were special circumstances; thus, in Frieclreich's 

1 Psychological and "Medico-legal Journal, Sept_ 1874
1 

p. 175. 
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case of a dragoon, who may have exhausted his left hand by 
holding the bridle in riding; in a w01·ker in morocco-leather, 
who used to press hard with his left hand (Voisin); in a musi
cian , who fo1· four years played several hours a day on the bass
viol (Schueppel). And in the cases in which the disease did not 
begin in the hand, but in the mnscles of the shoulder or the 
lower extremities, an excessive use of the muscles attacked could 
sometimes be shown; thus Schnee,·ogt mentions two cases or 
primary atrophy of the shoulder muscles, especially the deltoid, 
one of the right side, in a sailor who had to pump for days 
together while the ship was leaking; the other of the left side, in 
a woman who always carriecl her child on her left arm while 
suckling it. Friedr~ich mentions a case in which continued 
threshing was considered to be the ca use of atrophy of the righ t 
arm and shoulder, and the scapular ancl thoracic muscles of the 
same side. Leinweber tells of a musketeer who, in conseq uence 
of handling hi s piece, was attacked by atrophy of tile left pec
toralis and serra.tus magnus. 

A primary affection of the lower limbs, commonly beginning 
with the lumbar mnscles, is most frequent in chiltlren (as Rob
erts stated), and seems to be clue to the preponderant use of 
these rnnscles in standing and walking, in playing in a sitting 
ancl bent postme. In the cases or di1fosec1 disease (Friedreich's 
"general muscular atrophy"), the influence of universal exhaus
tion) o( exces':5ive u se of a great number of muscl0s, may some
times be traced, as in a case by Vigla. In all, Roberts was able 
to trace the effect of hard labor as a factor in twenty-five cases 
out of six ty- nine. As to how this acts we are totally in the 
dark. From the myopath ic point or view we can imagine that 
an exccssi,·e increase of functional physiological stimula tion in a 
muscle may become a direct cause of disease, as is the case in 
other organs, and that perhaps certain products of decomposi
tion, occurring in excess clming exhausting muscular activity 
(carbonic acid, lactic acid), exercise an irritating chemical action 
upon the muscular tissue. Yet the exhausting muscular toil is 
not su ffi cient by itself to explain the d isease in certain persons, 
but has to be helped out by supposing a congenital or acquired 
di-position-a favoring individual diathesis. 
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Besides exhausting labor of the muscles, rlte1tmatic and trau

matic lesions have been particularly blamed as direc t causes. It 

is plain that these two circumsta nces will often coincide, for per

sons who have to work hard with their hands are particularly 

exposed to atmospheric ancl traumatic influences. Yet some 

cases seem to show the directly favorable influence of exposurn 

to cold and wet. Thus, Dumenil saw atrophy of the lower 

extremities appear after long-continued standing in the water in 

fi shing for trout; J<'riedreich, in the case of a man who was fre

quently exposed to tl1e cold while chopping wood in the forest 

in winter. E. H. Richter saw a total atrophy of the hands in a 

man who h:id sufiered from severe sweating of the hands, and 

used therefore to bathe them in ice-cold water and snow; J\Ien

jaud saw th is after long-conti1rned work in the wet and cold. It 

is of course right to separate from these the cases, more frequent 

in number, in which severe exposure to cold has caused a partial 

paralysis with secondary wasting. As regards traumatic influ

ences, they may be either lesions of the nerve- trunks with sec

ondary atrophy of the mnscles, or direct lesions of the muscular 

substance (e. g. , by crushing). '!'he latter forms are designated 

by Friedreich as primary traumatic muscular atrophy, and he 

relates a very instructive case in which, after the hand had been 

crushed, the atrophy extended progressively upwards over the 

entire upper extremity, and finally led to the complication or 

bulbar paralysis.' I have formerly described a case in which the 

hancl was compressed for several hourn, a[ter which symptoms 

entirely similar to muscular atrophy appeared.' Finally, there 

occur cases in which inflammatory irritation seems to be propa

ga tecl from neighboring organs (especially the shoulder and hip 

joints), or cicatrices or suppurating won nds appear to be the 

cause-cases which are grouped together by Friedreich as "my· 

opathia propagata." Friedreiclt relates several cases of this 

sort '; but they are harclly to be considered as cases o[ progres

sive muscular atrophy in the narrow sense, ancl deserve mention 

1 L. c. p. 236. Observ. XXIV. 

'Zur Galvn.nopatbologie und Therapie der L5.bmungen. Berlin. kiln. Wochenscbri!t. 

1868. No. 2. 

~ .L. c. p. 152. Obs. XVIII. and XIX. 
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here only as showing the possibility of the origination of exten
sive myopa thies, per contiguitatein, from peripheral foci of 
initation and inttammation, without any previous lesion of the 
conesponding nerve- trunks and without the intervention of neu
ri tis descendens. Whether it be proper to include here the cases 
cited by Clarke, I-fasse, Friedberg, and others, in whkh a person 
who bas fallen from a railway caniage, or been thrown by his 
horse, etc., becomes a victim to atrophy of certain groups, 
especially the muscles of the shoulder, must remain an open 
ques tion, since the injury in such cases may equally well have 
fall en upon the peripheral nerves.' 

Symptoms and Course. 

The cardinal symptom, though often by no means the only 
one, is the atrophy with its gradual development and its succes
sive extension to certain groups of muscles; the climinution in 
bulk of the muscle, accompanied by a corresponding impa irment 
of function. In by fat· the majority of cases the disease hegins 
wit!1 the muscles of the upper extremity, u sually the right arm, 
in agreement with the greater use to which the right is put in 
labor. Acco t·ding to the latest statistics of Friedreich the disease 
began (among 146 cases) one hundred and eleven tirnes in the 
upper extremity, twenty-seven times in the lower, eight times in 
the lumbar muscles. Cases are very rare in which the facial 
muscles are first attacked (C mveilhier), or those of the tongue 
(Roberts). ln the latter instances there was pe1·haps a combina· 
Lion with bulbar paralysis. Sandahl found that the right npper 
extremi ty was first attacked thirty-seven times, the left upper 
fourteen times, and both at once eleven times. Among the mus
cles of the upper ex tremity the interossei are first invaded almost 
constantly; ancl of these the interosseus externns primus is first 
attacked- in my experience always so. The affection can often 
be diagnosticated in its earliest stages, when the wasting of the 

1 I lately ob:;erved a case of Lb is kind inn. colleague. Pres!';ure, experienced 
the operntion of Yersion. produced at first a circumscript atrophy of 
rndiali!:;, :md afterwards an a.trophy and corresponding functional debility of most of the 

muscles of the foren.rm. 
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interossei is inconsiderabl e and the falling in of the in terosseous 
spaces is not striking, by the diminished power of the interossei, 
especially the ex ternal ones; if, for example, the patient's thumb 
(in abduction) and his three last finger> are ltelll, a nll Jie is toll! to 
straighten the index and then abduct it, or separate i t from the 
middle finger, the movement is weakly performed, and the excur
sion of the linger is Jess than in the other hand, unl ess the llisease 
has attacked both; fibrillary twi tchings will also be easily seen in 
this experiment. I take pains to make this statement, because 
se,·eral authors (Roberts, \Vachsmuth, Friedreich) make the sur
prising observation that when the hand is the part firs t attacked, 
the muscles of the ball of the thumb are, as a rule, the first seized 
upon. I have always seen the latter muscles p rnceded in the 
order of attack by the interossei, tli at is, by the firs t external 
interosseus. In the thumb the opponeus and the weak er adduc
tor pollicis are firnt and most affected, whil e the extensors ancl 
both a bductors and tlexors of the thumb remain spa red for a 
long time, or altogether. The same is the case in the ball of the 
lit tle finger. In a fe w cases the di sease begins, not in the mus
cles of the hand, but in those of the shoulder, selecting from 
these almost exclusively the d eltoid. In s uch instances the 
cause may generally be traced to an exhausting effort made with 
the sl10ulder muscles (see above) ; bnt I have once observed the 
deltoid attack ed primarily in the person or a lady living under 
the most favorable circums tances, and by no means exposed to 
any injury of thi s sort. In her case the interossei were the next 
affec ted; conversely, when the interossei have been the chief 
seat of primary lesion , I have repeatedly found the deltoid the 
second p oint of a ttack. the interjacent muscles, meamd1ile, re· 
maining untouched. This typical course, and the progression 
by leaps, i1wolving successively mn scles and groups of muscles 
wh ich a rp wi<1ely separa tec1 (which is certa inly observed in a 
numbpr of cases), are of special importauce in relation to the 
theory of tilt> disease. 

Still more rarely, the disease begins "·ith cer tai n muscles of 
the upper regio n of the trnnk (pec lorali s major, serratus rnngnus) 
or with the lumbar muscles. I consider myself just ifi Pd by the 
cases before me in sayi ng that in those few instances where the 
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disease is statecl to have begun in tho abo1·e-nametl pectoral 
rn uscles, the di sease was not a proper classic atrnphy of the 
muscles, bnt a cirnumscribed atrnphy of certain sections of tho 
musculature of the thorax, caused by special mechanical inju
ries. On the other hand, those cases \\"here the disease began 
'rith the lower extremities, and espec ially with the lnm bar mus
cles, were almost al\\"ays cases of children; and i11 most instances, 
perhaps in nil, its first appearance took the form, more or less 
clearly marked in the different muscles, of pseudo-hypertmphy, 
which I agree with Friedreich in regarding as me1·ely a peculiar 
modifi catio11 of pmgressive muscular atrophy, chiefly confinecl to 
childhood (see the following sec tion). The pure progressirn 
muscular atrophy of the adult, therefore, \\"ill be fouml charac
terized by beginning at the upper extremities and by attacking 
limited di stJ"icts, whether the intcrossei or tbc deltoid be the 
first to suffer. The very rare cases in which numerous muscles 
are said to have been attack ecl simultaneously must therefore, in 
my opinion, be separated from CO lllmon progressi1·e muscular 
atrophy and be classed as a special form under the nallle of 
" multiple" or" diffuse" atrophy of the muscles, especiall y as 
these cases are characterized in their course by special malignity 
ancl acuteness, slight tendency to vauses, ancl a rapid and un
brokPn development.' 

The emaciation of the muscles attacked, the Joss of exteri or 
contonr, uSLLally makes consta nt progress proportional to the 
growing loss of function, and prnduces cleforrnities col"respond
ing to the seat of the muscles-as, for example, the dep,.ession 
between tho bones in disappearance of the inte,.ossei; the flat
tening of the ball of the thumb, a ncl that of the li ttle finger ; the 
prominence of the upper encl of the humerus and the acromial 
Jll"Ocess of the scapula when the deltoid is affected. Yet the 
<'XtPrnal loss of Yolume cannot ahrnys be taken as a measme of 
the inner at ,.ophy of muscle; i t doPs not always conl'S]JOnd ""ith 
ihP changes in fun ction, nor witli the electric reaction hereafter 
10 be clPsrribl'cl. A clear and perfectly satisfactory explanation 
of the clifTcl"l'llCe has been givl'n by Frieclreich, who points out 

1 Cf. Fric<lrdclt, I. c. p. 28. Case V. 
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the anato mical changes u pon which it is based. For, wbilo the 
loss of volume can be clue to progressive wasting of muscular 
elements a nd retraction of the connectire tissue which prolifer
ates in the pcrimysinm in ternnm, an interstitial diffuse fatty 
hyperpl asia may occur in any stage of the disease, and especially 
in the eal'ly stages; earlier authors incorrectly supposed it to 
be a constant and characteristic factor of the muscular afl'ection. 
This occurs especially in the muscles of the lower extremities, 
more rarely in those of the shoulder anil upper arm, still more 
rarely in those of the hands and forearm. If there is a consid
erable degree of interstitial fatty hyperplasia, the volume of tile 
muscles may remain apparently normal, in spite of a complete 
Joss of function, and, u sually, of the electric reaction as well; 
an excess of volume, ::i p seudo-hypertrophy, may even occur, as 
is especially the case in the muscles of the calf when the loss of 
substance in the upper extremity is marked. 'L'he fatty muscles 
in such cases are cliaracterized by their soft, spongy, lipoma-Iike 
consistency ; the functional and electric t ests, and, still more 
ce!'tainly, the removal of the tissue by excision or the harpoon, 
give decisive proof. In a few cases, a well-developed panaiculns 
adiposus may conceal even an advanced atrophy, especially in 
the muscles of the arm and shoulder of corpulent women. 

A symptom of extreme frequency, both in the initial stage 
and during the entire course of the disease, until the muscle is 
wliolly gone, consists in flbrillary contractions; that is to say, 
vi sible contractions of single bundles of fibres following each 
other in successive impulses, or running in waves ov·er the sur· 
face of the muscle. Sometimes they are on ly single movements 
of lightn ing-like rapidity, and sometimes they form a continuous 
series of oscillations of greater or less intensity. Usually they 
appear spontaneously- that is, withot1t vi sible external cause ; 
but they al'c often provoked or increased by external circum
stances; for instance, when such parts of the boc1y as the 
shoulder a nc1 thorax, usuaJly covered, are exposed to the air, or 
when active and passive movements are tried, a nd especially 
when the pa1·ts are strokrd 01· otherwise mechanically irritated, 
or when c•h•ctl'ical irritation b ernployecl. An explanation of 
this oympto111 "·ill be attempted in another place, in connection 
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with the statement of the theory of the disease ; for the pres
ent it is sufficient to say that its pathognomonic impor tance, 
though overrated by the first observers, certainly deserves to be 
rnted highly, owing to the frequency and the earliness wiLh 
which tll e symptom appears. Far less common than these 
so-call ed fibrillary (more properly "fascicular " ) contractions are 
the clonic or tonic contractions of entire muscles or groups of 
muscles, which also are sometimes produced or increased by 
external initation, and are accompanied by distinct locomotor 
phenomena in the parts concerned, and by intense pain, after the 
analogy of the well-known cramp of the calf. 

As the muscles lose their power in the progressive course of 
degeneration, permanent contractures and deformities are often 
developed, which vresent something typical in their appearance, 
owing to the fact that some muscles are spared whil e their 
neighbors are a ttacked. The case is quite analogous to that of 
the so-callecl essential paralysis of childhood, in which certain 
muscles or g roups of muscles a m usually selected, only that in 
childhood the condi tions for the development of perm anent 
lleformities are more favorabl e, which insures theit· gre>tter fre
quency. The commones t deformi ty is the so-call ed clawed 
hand (main en griffe, Klauenlmnd, clasped hand) , which consists 
in permanent fl exion of the last two vhalanges of the lingers 
while they a re extended at the metacarpo-phalangeal join t. This 
defo rmity is caused by a trophy of the internal ancl ex ternal 
interossei (as Dttchenne fil·st strikingly proved by faradi c exper
iments), which, acting together, flex the fingers at the first 
phalanx and ex tend them in t he second and third. \Vhen, 
therefore, the force of the interossei is dimini shed or reduced to 
nothing, the above effect mu st occur, owing to the v1·eponder
n.nce of their antagoni sts, the extensor clig itornm communis, 
the extensor indicis, and extensor digi ti minimi on the one 
hand, and th e Jlex or dig itornm sublimis and profundu s and the 
lum bri cales on the o ther. The defo rmi ty is therefore pa thog
non1onic, not so much of progrcssirn mu~cular atrophy as of 
wasting of the intProssei; J J1 :i.n~ 1 fo1· <:'Xample, observed it YPry 

\\'I'll dt'\'Plo;1ed in'' CO'<' of atrophy of those mnseles, cansetl by 
di.rect traumatic lesion (compression). In consequence of the 
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atrophy which usually occurs in certain muscles of the ball 

of the thumb-namely, the opponens aml the adcluctor-there 

occurs a corresponding deviation of the thu111b with abduction 

:ind extension in the first phalanx, and fl exion in the second. 

In the shoulder-joint an atonic subluxation often occurs, espe

cially in ch ildren, with dislocation of the head of the humerus 

in the direction of the coracoid process. A similar di slocation 

with hyper·extension of the arm may also appear, though more 

rarely, in the elbow-joint. Atrophy of the scapular and dorsal 

muscles may also lead to various form:; of dislocation of the 

scapula and scoliotic or kyphotic beuding of the vertebral co]. 

umn. Severe deformities of the lower extremity are exceptional, 

at least in adults, while i11 childrnn the various forms of club· 

foot 111ay appear, especial ly the paralytic pes varo-eq ninns caused 

h.r atrophy o[ the muscles of the calf and preponderance of the 

antagonists, tihialis anticus and posticus. 
The electrical reaction of the aITected muscles corresponds in 

general with tho loss of Yolume ancl of voluntary power. This 

fact was noted by the earliest obsetTcrs, as regards the faradic 

current. Thero is, therefore, no proper di111inution of the electro· 

muscular (farado-muscnlar) contractility; in proportion as lhe 

contractile elements of the muscle disappear, the visible effect ol 

direct jntra-muscular faraclization becomes weaker and weaker, 

and in extreme cases imperceptible. Some autl1ors snppose they 

ham obsetTed a disproportionate loss of farado-mnscnl:u· con· 

trnctility; but they may easily have been decei,·ed by the com

pensa tory lipomatosis, which is capable of quite concealing the 

loss o[ muscular ti ssue. 
It may be affirmed without qnestion that the direct faradic 

stimnlation aIT01·ds the best gauge of degree of degpncration of 

the contractile clements, and a [at" exac ter test than voluntary 

motility, or the electric motility as tested by stimulating the 

nerrc (with faradic electricity; the "motririt0 ·· of Flouren<). 

In both the latter tests the results al'C far harder to estimate; if 

the <'Jl<'rf(y of the will is g reat, 01· i[ initability is inerpasecl. or 

the p<'ripheral nP1Tes arc more easily inrnkP<l to action, tlw pfl'pct 

of ~tin!lllating may be far too great; that is, it may 1Pac1 to an 

over-c:::;tiuiate of the power remaining in tlie muscle. Thb i:3 
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especially the case in the initial stages of the disease, in which 
there is often an atrophy of the integuments and an incrensed 
reflex irritability, which easily give rise to mistakes on the part 
of inexperienced persons. For the same reasons voluntary 
motility and indirect (famJic) excitability are retained longer 
than farado-muscular contractility, although they grow con
stantly less; but at the last, when degeneration is complete, nnd 
the muscles are cirrhotic and shrunken, eve11 these are entirely 
powel'lcss to provoke reaction. In all cases that I have been 
able to examine carefully I have seen the indirect famdi e irrita
bility disappear some time before voluntary motility, which is in 
perfect agreement with the action of the constant cunent, of 
which I shall presently speak. 

Some authors have observed in the earlier stages an increased irritability unclcr 
the action of the induced and the constant current, in direct and indirect applica

tion. Leaving out of view the sources of error, these cases (certainly very rare) 
must probably be referred to a temporarily heightened irl'ital>ility of the intra
muscular nerve-twigs, which (accordi ng to Friedrcich) is due to inflammatory irri
tation communicalted from the muscular tissue. This may also account for tho 
prolonged closure-reaction (closure-clouus) mentioned l>y Benedikt. 

The test of the constant current gives in general a quite nnal
ogous result. In direct galvanization the mu sc les, and especially 
the interossei, usually continue for a long time to contract in the 
normal way, but the force of the contrac~ion gradually grows 
less, proportionally to the progress of the atrophy and the loss 
of voluntary motion, so that stronger and stronger currents are 
reqnired to pmduce a minimum of contraction at closure or 
opening of the circuit. I have al ways noticed that the reaction 
to ,·ery strong constant currents held out longer than that to the 
strnngest faradic currents ; it is true that sometimes battery cur
rents of sixty or more elements (Siemens) must be employed, 
and tile cmrent frequently closed and opened; and somet imes 
contraction ca11 only be obtainetl by reversals of currents. It is 
important to establi sh in this way the last relics, as it wer0, of 
remaining vitality in the 111nscle, especially as the prognosis and 
treatment may in some cases be al'l'c>cted by the fact. Tha gal
vanic excitability of the nerve-trnnks also rcnmins unimpaired 
for a long time. In later stages a quantitative diminution of the 
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reaction may occur, perhaps caused by secondary degenerative 
changes in the peripheral nerve- trnnks; the peripheral excita
bility, in such cases, seems to have suffered more than the 
capacity to conduct voluntary impulses, as we have observed in 
some cases of severe peripheral, especially traumatic, lesions of 
the nerve-trnnks. In this regard the fact observ ed by M. Rosen
thal is of interest; the nerve-trnnks behaving differently at dif
ferent points i11 their course, so that while electric stimulation 
applied to a portion situated near the centre may produce nor
mal effects, its results may be less than normal, or even quite 
wanting, when a more peripheral tract is stimulated. Besides 
these quan titative changes, qualitative alterations in the muscu
lar reaction may attend a later p eriocl of the disease, consisting 
o( a slight deviation from Brenner's law of contractions, namely, 
an increased reaction under anodic closure, and, less commonly, 
under cathodic opening. Tl1ese phenomena, analogous as they 
are to certain others, point to severe degenerative changes in the 
p eripheral nerve-trunks and muscles. R eversal of formula, and 
the extreme degrees o( qualitative deviation fmm the formula of 
reaction have never been encountered by myself in progressire 
muscular atrophy_ 

It is proper in this place to mention one other interesting anomaly of renetion, 

whose frequent occurrence in muscular atrophy was first remarked by 
Rema.k. I mean t.he so-called Remak found that contrac-

tions could be produced in the atrophi t!d muscles of the arm, when the positive 

electrode was placed in an " irritable zone," which extends from the first to the 

fifth cervical vertebra, or, still better, in the carotid fossa or t he triangle between the 

lower jaw and the e:-<ternal car, while the negative was put below the fifth cer¥ical 

vertebra. The contractions were always upon the side opposite to the nnode, but 
when t.he electrodes were applied in the median line they occurred on both sides: 

if the current was very weak, they were limited to the muscles most severely aflcctcd. 

Remak regarded these as reflex contractions, origi nating from the superior cervical 

ganglion of the sympatheti c. and especially as the patient perceived a sen!l.ation 

behind the ball of the eye when the current was closed ; he made some exte11siYc 

theoretic conclusions, about whir.h we shall have to speak later. 'Yhil e Fieber and 

~:!net.likt could not produce the lliplcgic contractions, ]!foyer, Drissen, and Erb (in a 
C:lse rnpottecl hy Friedl'CiCh 1

) confirmed Remak's statement. ~"or my part, in spite of 

regular attempts, I have sueceedccl in demonstrating the diplcgic contractions in only 

1 Case V. of Friedreidt's, above quoted. 
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oue case of progressive muscular atrophy, and here the phenomena by no mcnns 

followed the order as stated by Remak. I also entirely disagree with Hcmak as 
regards the interpretation of this symptom, and believe that they ought to be taken 

as genuine reflex contractiuns, iu<lepcndcnt of the sympathetic, and caus.cd either 
by excessive irri tabi lity of the central reflex apparatus, or by au abnormal cxcita· 

hility of the muscles themscl ves. 1 

Among those symptoms which occupy a secondary place in 
respect to frequency and dignity, the disturbances ef sensibility , 
the vaso-rnotor and trophic disturbances, and the oculo·pupillary 
phenomena deserve a special consideration. 

The sensibility, in the majority of cases, presents no change 
worth mentioning. But in a certain number of cases the develop
ment of the affection in the muscles, or at least its higher g rades 
of development, are preceded by paroxysms of pain in the affected 
parts. Sometimes the pains follow the course and distribution 
of single nerve-trnnks, as that of the med ian and ulnar nerves in 
the arm; sometimes this is not recognizable, ancl the pains seem 
rather to take their origin in the muscles tlw mselves, in the sensi
tive nerves which supply muscular tissue. The latter expla nation 
is at least favored by the circumstance that compression and 
active or passive motion provoke or increase the vain , as also, 
that electro.muscular sensibility seems to be increased in a few 
cases. In later stages, after the neuralgic and hyperal gic symp
toms have passecl away, or even whil e they still conti11ue, a 
moderate deg ree of anmsthesia is often developed in the form of 
partial paralysis of sensation (dulling of common sensa ti on, 
analgesia with normal sense of touch '), especially in the finger
tips and hands. The farado-cutaneous sensibility may present a 
similar diminution. I hare never observed higher degrees of loss 
of sensibility in cases of uncomplica ted progressive muscular 
atrophy. Paralgic symptoms, as a sensation of cold and numb
ness in the finger-tips, formication, etc., are more common. 
Finally, the exaltation of refl ex excitability must be mentioned 
here; for, independently of the dipl egic contractions, which 

1 Cf. Centralblatt. 1868. No. 3. 
'Cf. Lar.;i,oi.s and Mosler. Neuropatholog. Studien Berl. klin. Wocheaschrift. 1808. 

No. 45. 
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probably are clue to thi s cause, abnormal reflexions may occur 
(e. g., "·hen need le- pl"icks, tickling of the spks, etc., are em
ployPd), especially in the initial s tage of progressive muscular 

atrnphy. 
l'aso-motor {roplliC clistmbnnCeS or YariOUS clPgreeS and PXtPnt 

may occur in the affected reg ions. Tl:e temperature or lhP limbs 
that ham been attackecl is sometimes a little ele,·ate<l in thP 

begi nning; B::wrwinkel drmonstrated in one case a local elern
ti o11 or 1° with a full radial pulse; Frommann found on the side 
fi rst attackPd a l'ise of 0.2° or 0.3° C. In most cases, ancl in 
advanced stages, a Joca l ri se of temperature cannot be demon
strated, and at a la ter period a dec ided lowering may occur, 
which, according to M. Rosenthal , may amoun t to 4° C. Tlw 
color of the parts is usually normal ; sometimes it is pale, and 
rarPly or a di stinctly livicl or cyanot ic character. In a few cases 
a loca l ischmm ia is observed from time to time, especially of the 
ha ncls ancl Ji ngers, a sudden coldness a nc1 paleness of the parts, 
fol lowed by relaxation of the vessels, redness, c•tc., such as 
OC'curs in the wdl-known forms of vaso-motor neurosis. It is 

aloo worthy of 11ote that in a few cases excessi-ve local sweatiugs 
occur, which usually seem to pass into a general increase of the 
secrrtion or sweat. 

or the trophic distnrbanccs (in the stri cter sense of the term), 
an atroph!J of the outer -integuments must be mentioned, which 
often accompanies the muscular lesion. It affects all the layers 
of the integument, the epidermoidal tissues as well as the cutis 
and the subcutaneous tissue, but scarcely evel' reaches an ad
Yanced degree, even when lhe muscular di sease is far ac1vance<l, 
ancl may be wholly wanting. Hern perhaps we ought al so to 
mention the painful swellings of the joints (arthritis nodoso), 
first spoken of by Remak, and observed chiefly in the ea rly 
stages of the atrophy; R emak conceived of them as " neuro· 
paralytic inflammations," ancl connected them with the sympa· 
thetic. I ham observed them in some of the phalangeal joints 
in se,·eral cases, which were treated early ; likewise in one case 
or pt·imary di sease or the r ight dPltoid where the conesponding 
shoulder-joint was affected in a pl'Onounced manner. These 
joint-affections are dot1btl ess genetically related to the "nem·o· 
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trophic" arthropathies of tabes dorsalis, of which Charcot 1 has 
spoken, except that the latter are more freqnent in the large 
joints, as the knee, shoulder, elbow, etc., and therefore are of 
greater pathological importance. 

Ocnlo-p1tpillary symptoms, of the sort predously described 
uncler llemicrania ancl Baseclow's di sease, occur con1p:natively 
rarely in progressive muscular atrophy, but they deserve a spe
cial attention on account of their theoretic relations. 

Contraction of the pupil was mentioned by Sclrncevogt (1835) and Bncrwiukcl 

(18;")8). The first exact description originates with Voisin, and relates to a case in 
Bouillard's clinic. The patient was a man, aged forty-four, and had suffered seven 
or eight years with the disease-first in the left, then in the right arm. J lis left eye 
wns the first attacked; a contraction of the pupil appeared, which reduced it to 
half the size of the other, but did not prevent its reacting normally; the cornea. was 
flat tcnccl, so that its most prominent portion seemed nearer by one millimetre to the 
iris. In a few months the same phenomena oeetll'recl in the right eye; both pupils 
were equally contracted, and reacted slowly, the cornea was equally flattened on 
both sides, ancl tho sight o( hath eyes was poor. In a case given by )[cnjaud, of 
muscular atrophy chiefly confined to the distrilmtion of the median and ulnar 
nerves of IJoth arms, there existed a considcrnble contraction of the left pupil. 

Bergmann also observed in one case contraction ancl slow react ion of lhe left pupil; 
?it Rosenthal found unilateral contraction in four cases; Fdcdrcich found in one 
temporary contraction and sluggish rcaclion of both pupils. These few positive 

obscrvatious arc far outnumbered by the negative; for example, Duchennc, in 
remark ing on Voisin's account, says expressly that among scvrrnl hundred(!) cases 

he ncvc1· once met witll the phenomenon. And in all those wh ich I have examined, 
1 have never hcen able to make out these disturhanccs of innervation of the 

They must, therefore, be looked upon as a. very rare complication of 
muscular atrophy. 

or the general symptoms, fever must first be mentionpcl; it 
may occ1u· in a few cases of progressirn muscular atrophy, espe· 
cially in the initial stage, either as rPpeatecl attacks of chill or 
as a continuous increase of temperature, very slight in amount, 
which lasts for clays or even montlis. R emak is, as for as I 
know, the first who has called attention to the existence of 
feb1·ile symptoms in connection with arthritis nodosa in the ini
tial stage of the disease ; he drew from its presence a fresh proof 
of the connection he asst1mec1 to exist with the sympathetic 

1 Archives de pbysiologie. I. l SGS. II. 1SG9. 
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nerve or the sympathetic centres in the spinal cord. It remains 
for further observation to decide whether these initial symptoms 
of fever are most common in the cases which are accompanied 
by acute arthropathy, ancl whether tllf'y perhaps are connectecl 
with the latter. In the later s tages there may occur transitory 
or permanent elevations of temperature, which may be variously 
interpreted ; they are usually dependent on complications (dis
eases of the lungs, decnbitus, etc.), but in a few cases they seem 
essentially to depencl on the pyrogenic action of products of 
inflammation and decomposition, reabsorbed from the muscles 
and infecting the blood (Friedreich). 

F ricdrcich mentions the case of a man of twcnty·cigl1t years, whose pulse usually 
exceeded 120, who suffered from elevation of temperature that lasted continuously 
over seven months, striking pallor o f the face nnd the mucous mcmbrnncs, frequent 
dryness of the tongue, dispositi on to dinrrhrea, constant and abundant excretion of 
uratcs, and a considerable swelling of the spleen. The final result could not be 
known. No similar cases haYc as yet been reported. 

Among the general symptoms may he mentioned the cluinges 
in the secretions ql the sweat ancl urine which have been 
obsP1Ted in some cases. An excessive swPating (hyperidrosis) 
of a generalized character occurs especially in the later stages 
(Frommann, Fried reich) ; its origin ancl its relation to the 
other symptoms are at p1·esent wholl y uncertain (see "Analysis 
of Symptoms.") Concerning the qualitative and quantitatire 
cha nges in the composition of the urine, there are but few and 
,·ery discordant statements. Friedberg and Frommann each 
obse1Ted in one case a deposit o[ lime in the urine; the latter 
found the urine pale, turbid, slightly alkaline, with abundant 
sediments o[ carbonate of lime, which he beliernd to originate 
from the atroph ied muscles. Bamberger, however, founcl in one 
case urea and chloride of sodium in normal or increased qnan· 
tity, great increase o[ sul phuric acid, ancl considerable climinu
tio11 of the uric and phosphoric acids. An examination of the 
blood at the same time showed a considerable incrpase in albu· 
men and blood-corpuscles. hlorc important, but not yet con· 
firmed by other observations, is the increase of creatinin in the 
urine, observed by hl. Rosenthal in three cases. Fried1·eich 
found the urine acid in three cases, of quite high specific gravity, 
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containing more or less constant sediments of urates, and free 
from albumen. It is greatly to be wished that the numbel' of 
exact and full examinations or urine migltt be increased, :with 
the view or explaining the chemical changes in muscular sub
stance produced by the dbease. 

In passing now to the consideration of the progress of the 
disease, we have, in the fl rst place, to make a few remarks u pan 
the manner in which it extends itse?l, ancl the irradiation of 
the myopathic process. This impol'tant point, unforturn1tely, is 
not yet so elearly made out by clinical obse!Tation as might be 
dPsil'Pd. IV e ham seen that the disease begins most often 1d1 h 
certain muscles oI the haml (interossei, ball oI the thumb), morn 
rarely with the shoulder (Lleltoid), still more rarely with the 
lowel' extremities (lumbar muscles) OI' the muscles oI the trunk. 
In tile orLlinal'y conrse or the disease, wl1en the upper ext remit ies 
are primal'ily or exch1sively affected, a sel'ies of muscles belong
ing to the forearm, upper arm, ancl region of the shoulder, are 
gl'aclually implicated. The influence of contiguity in tlw p1'og
re:5s o[ the cliscase, a continuous passage from ::dYectecl muscles 
to thei1· neighbors, a direct prnpngation of the inllamnrntory 
(myositic ) prncess, due to propinquity, can by no means, in my 
opinion, be certainly shown. It is contradicted by the circum
stance ah·eacly mentioned, that the pl'imary afl'ection of the inter
ossei is vel'y often followetl clirectly by that of the deltoid, ancl 
?1fte Versa, the inte1Te11ing 111llSCJeS rema ining intact. rrhe 
aclhe1·ents of the myopathic theory, it is tnw, help themsehes 
out with the assumption that two centres of disease may exist at 
01we-in the muscles of the hancl and in tl1e deltoid. They 
<lescl'ibe the Llis,.ase as ascending from the former to the fore
al'm, and as clesccncling from the latter to the upper arm, and 
nossing laterally to the muscles o[ the chest aml back. ' The 
cnst~ is similar, according to them, in the lower extrrmitiPs, 
where the prncess usuaily ascends from the legs lo the thighs, 
hnttoeb, anLl Joins, or from the loins to the higher muscles of 
the trnnk, ancl seldom descends from those of the buttocks and 
loins to the lower extl'emities. It is trne, it is just as easy to 

1 Cf. Friedreid1 1 1. c. p. 230, and elsewhere. 
VOL. xrv.-~ 
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admit a still greater plurality of centres or this sort, one for 
each single muscle attacked, as it is to grant several centres 
which gradually unite in one. But, leaving the question of 
propagation by contigt1ity unsettled for the present, there 
remain two other impor tant points in respect to the progression 
or the muscnlar disease. One relates to the way in which the 
process is limi ted, especially to segments or the sk eleton marked 
by the g1·eater join ts ; the other, to the habitual escape of certain 
muscles and gl"Oups of muscles. In a large number of cases the 
disease, beginning with the muscles or tile hand, does not pass 
beyond the wrist, or, at least, remains comparatively stationary 
fot· a very long time ; in other cases another series or muscles in 
the forearm, especially the extensors, a rn affected, and a bound 
seems set to the pl"Ogress or the disease at the elbow- joint. Con
versely, when the cli::;Pa.se begins at the shoulcle l", the muscles of 
the upper arm only are often attacked, while those of the fore
arm arc spared. In atrophy of the leg the knee-joint seems to 
set an upwarcl limit to its pl"Ogrnss. It is true, as Fricdreich 
states, that this bound can be passed, and, after the process has 
overleaped the joi nt, it may attack the neighboring limb, and 
there make more or less progress . But in this case also, accord
ing to Friedreich' s view (which is supported by several autop· 
sics), the spreading takes place entirely per colltir;1iitatem, e. r;. , 
from the biceps ancl brachialis anti cus to the body of the supina
tor longus, which lies directly upon their insertions; also to tlie 
extensor carpi radinlis long ior and brevior, and the upper part of 
the extensor digitorum com munis, which lies next to the latter. 
Besides, the temporary or permanent arrest by no mPans al\\"ays 
takes pince at the joints, but often enough occurs befol"C the 
di sease reaches t]l('m, as may occur at any point whatever of the 
trunk. There arn m·cn cases in which the disease arrests itself 
in the bocly or a muscle, so that on ly a few larger or smaller 
SPgmcnts or muscular bundles are affected, while the rest are 
perfectly sou nd. Frh•dreich describes such a condition in the 
cucullaris, deltoid, nncl the glutrn i. I t is remarkabl e that all 
these muscles possess a double or even a more numemns supply 
of nerves. As respects the relative or absolute immunity of 
certain muscles, those of the neck and head are affected only in 
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exceptional cases. The instances where some muscles or the 
head, especially those or the lips and tongue, are affected, 
usually belong to a combination with prngressive bulbar parnJy. 
sis, or to progressive glosso-labial atrophy, which is still distin
guished by some as an inclepenclPnt disease. The striped mus
cles or the organs of the higher senses (extrinsic muscles or the 
globe ancl internal muscles of the ear) seem never to be a!fectecl. 
The diaphragm. the straight muscles of the abdomen, and those 
or the la1·ynx, are unques tionably affected in some cases, though 
rather rarely. 

It remains to say that the symmetric muscles or both halves 
of the body are usually affected, l>ut by no means to the sairne 
degree and extent. Often, Pven after n long continuance of the 
disease, its intensity is mnch Jess in one extremi ty than in the 
other; and in these cases the peculiar condition of a crossed 
attack is often cle1•elopec1. in which one upper and the opposite 
lower extremity are chiefly affec ted . I have elsewhere desc ribed 
several very markecl cases of this sort. some of them in connec
tion with pseudo-hypertrophy of the lower ext remities. ' 

\\'ith the exception of certain cases already clescribecl, the 
course of the disease is generally very protracted. Its progress 
is usually extremely slow, espec ially nt the first, and produces 
at first no trouble, and particularly inrnlves no clanger to the 
general health or to life; its results are confined to the local di s
turbances cansecl by tlw increasing di sability of motion. A spon
taneous retrog ression of the process in the muscles after they are 
once atrophied, with a spontaneous di sappearance of the clinicnl 
sympto1rn; which depend upon the atrophy, never takes place, 
as far as we can judge. But there is no donbt that the disease 
may remain stationary for a longer or shorter time, even for 
year", at any periocl or its progress; thi s has been shown by 
what has been sa id above. Can this arrest continue, not only 
for years, but perma:iently-that is, so that there will be no 
relapse during the normal period of li fe? W e are hardly en
titled to answer this question in the affirmative with the expe
rience we hnrn had , nncl especially when we reflect that our 

1 Vircbow's Archives, Vol. 49. p. 44G; vol. 53. p. 361. 
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knowledge of the clisease does not extent beyond twenty-four 
yeal'S in all. 

The first serious danger to life in progressive muscular atro
phy occurs when the respiratory muscles :ire :ittackecl; though 
the most important of these, n:unely, the di:iphrngm and the 
muscles of the larynx, as well as the recti abdominis, :ire usually 
spal'ed. Yet the very frequent affection of the large accessol'y 
muscles of breathing, as the pectornlis major, serratns anticus 
magnus, cucnliari s, etc., may be an indirect source of danger; 
slight diseases of the respiratory appamtus, imped iments to 
breathing which woulcl otherwise be easily overcome, snch as 
simple catanh of the bronchi, may, under some circumstances, 
produce asphyxia and de:ith. In other cases death is c:iuscd by 
the rnpicl progress of bed-sores, during which the patient, espe
cially when the lower extrem ities and the muscles of the trunk 
are affected, grows more and more helpless, cannot leave his bed, 
cannot even change hi s position without help, which circtlm
stance, especially if the muscular laye,. of the back be atrophied 
or the integuments thinned, exposes him very g,-e:itly to the 
danger of bed-sores. 

A cause of death which does not lie in the disease itself con
sists in the complications which may be alliecl to the disease. 
One of these is so frequent, and is clinically so nearly allied to 
progressive muscula r atrnphy, that it must be consiclerecl uot as 
an accidenta,1 combinMion, bnt as a combined disease, arising 
from the snme or similar pathogenic canses . This is 11rogressive 
bnlbar pamlysis. \Ve shall spmk further of its relation to pro
gressil'e muscular atrophy, when we come to the theoretical 
discussion or the latt0l' ; at present let it be simply remarked 
tlmt it may form a canse of death, either by producing a gradual 
palsy of the muscles of swallowing ancl of the larynx, or, when 
it occurs in the apoplectic form (Joffroy), it rn:iy be accompanied 
by hemorrhage in the rhomboid fossa, 01· by embolism or tb rom
bosis of the vertebral artery, with immediate palsy of the respi
ratory centres. In many cases death lrns been causecl by acute 
in tercurrent affections of the lnngs O J' chronic miliary tubercu
losis, either "·hile the disease is in full progress or after it 
appears to have been anested. 
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P atlwloyiml Auatorny. 

\\re must clistingu ish the anatomical changes in the muscular 
apparatus from those in ,·arious parts of the nerco1is system. 
\\' o begin with the formc1-, partly because the conditions them. 
selrns are simpler and more constant, partly because their in ter· 
p1·etation is clearer than is the case with the alterations in the 
nervous system. 

We hrwc information regarding the diseased muscle in the living subject, de
rived from excision or from cxplorative puncture with Middeldorpff's harpoon, 

Duchcnnc's cmpo1te-piece hi stologiquc, o r similar instruments. This procedure has 

been less used in progressive muscular atrophy than in pscudo-b)'pertrophy, which 
is probably due to the fact that the introduction of the trocar into a hyper-volumi
nous muscle seems easier of execution than when there is an atrophied mass to <lcal 
with. Excision of muscle is dangerous, and ought decidedly to be rejected; it 
leads, as I have couvinccd lll)'Self in a case recently operated upon by another, to a 
long-continued su ppuration, even if the wound at lirst he.haves very well; extensive 
erysipelas and severe general S.Y mptoms have also Ueen observed (Fl'i cdreich). 

Puncture is ~c from these dangers, but docs not always lead to certain results, 
pilrtly hccaus the musc le is not penetrated, and partly because the portion removed 
may happen o be unaffected i it must, therefore, in many cases, be repeated. 

\Vhile most of the earlier investigators, especially Meryon, 
Duchenne, Crnveilhier, \Vachsmuth, Valentiner, and others, re
garded the process as si mple fatty degeneration of the muscular 
fib res with secondary di sappearance, and fina!Jy a perishing o[ 
the sarcolemma, others, as Robin, Friedberg, Poerster, Schuep
pel and Ilayem, defended more pr less decidedly the intlamma
tory theory, considering the fatty metamorphosis of the primi· 
tire fibres as secondary and subordinate. The results of Charcot 
nnd Joffrny, Dumcni l, and others, are less definite. Recently 
these questions have been brought to a conclusion by the inves· 
tigntions of Friedreich, which I think fully exhau stive and con
Yincing upon thi s point . According to these, the di sease con
sists in an essentiall y inflammatory process, a " polymyositis 
chronica progressiYa." The first changes begin in the perimy· 
sium in te l'llum as hypeqJlastic g rowth of the interstitial con· 
nective tissue in its finest ramifications among the single primi · 
tire bundles. At the same time there occur phenomena of 
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irritation in a gr eater or smaller number of primitive bundles, 
in the form of swelling and multiplication of the muscular co10. 
puscles, and especially proliferations of their nuclei, and some· 
times parenchymatous granular cloudiness of the cross·striped 
tibrillary substance. In a few cases hypertrophied mu cular 
tibres, and a dichotomous or trichotomous division of the hyper
trophied tibres (Friedreich), was seen. During this increase in 
interstitial tissue, the wasting of the muscular substance goes 
on in various ways, partly by simple emaciation and progres· 
sive dissolution without loss of transverse striation (sometim es 
p receded by longitudinal, transverse, or elementary fi ssion), and 
partly by waxy or fatty degeneration. 'rhe final resu lt is a 
more or less complete fibrous degeneration (cirrhosis) of the 
muscle. An accessory process, by no means constant or essen
tial, is the diffused lipomatosis of the muscle, which appears 
sometimes early, sometimes late in the course of the disease. 

It is important to know that the development of fat, where present, always 
begins outside of the proper muscular clements, within t.hc hyperplastic interstitial 
connective tissue. In the early stages it is easy to show the p rocess of origination 
o[ fut.cells from the corpuscles o[ the connective tissue, by the latter becoming 
filled with larger or smaller drops of fat which run together into globules, as Vir
chow ha.s described it. If the lipomatos is occurs at a stage when the atrophy of 
the muscular clements proper has not yet reached a great degree o[ development, 
we can see yellowish streaks and lines of fatty tissue through the muscle, which in 
other respects looks normal. In the highest degree of fibrous clegcncratiou the 
mu~clcs, according to their ori g inal shape, assume the form of thin, hard, reddish 
gray cords, or else of tcndinous membranes, in which light reddish stripes and 
islands arc seen, the relics of the old muscular tissue. But if a considcral>le devel
opment of fat-cells subsequently occurs within the already cirrhotic muscle, its 
volume may increase agai n, so that it regains or overpasses its former dimensions, 
as is especi ally the case in the calf of the leg; but a section of an extreme case of 
this lipomatosis shows the muscle changed into n mass of fatty ti ssue, which exhi· 
bits the original fibrnus structure of the muscle nncl the course of the former bun· 

dies of fibrl'S by the direction of the streaks of fat; the remains of muscular sub· 
stance arc represented by a few reddish, gelatinously transparent streaks in the 
lipomatous tissue. The cause of the lipomatosis is at present quite obscure, but it 
must be referred to local peculiarities of nutrition, rather than to general character
istics, as its predilection for certaiu muscles proves. In regard to the other :ma· 
tom1cal deta ils the reader must be referred to Fricdreich's complete account.1 

1 L. c. chap. 2. pp. 46-92. 
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The statements of diITerent authors regarding the pathologico
anatomical changes in the nervous system unfor tunately dis
agree widely. This is especially true of the older accounts, and 
i:; explainec1 partly by the defectiveness of the old methods of 
investigation, and partly by the circumstance that, being pre
possessed for one or another view, investigators ha,-e turned 
attention sometimes to one, sometimes to another section of the 
nervous system. The anterior spinal nerve-roots were the first 
to assume importance, owing to Crnveilhier's view ; Cruveilbier 
himself found a high degree of change in them in two cases. 

The first of these was the case o f the ropc·danccr Lecomte, which was mentioned 
in the introduction. The brain and cord and posterior roots were normal, but the 
anterior roots from their point of ex it to where they unite with the posterior were 
greatly atrophied. The muscular brauches proceediug Crom these trnnks were 
smaller in size than the cutaneous, and in them the neurilcmma preponderated over 
the muscular substance. In those nerves which ramify in the ball of the thumb 
scarcely anything but ncurilemma ex isted. In the second case the anterior roots 
•vere found similarly atrophied, by compal'ison with the posterior; the ratio of their 
thicknesses in the cervical reg ion was 1 : 10 (normally 1: 3) i in the dorsal and 
lumbar regions as 1: 5 (normally 1 : 1 ~ or 2). The posterior roots, brain and cord 
were uucliangerl in this case also. 

Atrophy of the anterior spi nal roots was confirmcc1 by the 
foilowing authorities; in some cases it is mention ecl in connec
tion with other changes : Reade, Dumcnil (two cases), Schnee
rngt, Yalentiner, Menjaud, Clarke (th ree cases), Trousseau, 
Vulpian (two cases), Luys, Jaccoud (two cases), Sclmeppe l, 
Gri mm, von Rccklinghausen, 111. R osenthal , IIayem, Charcot 
and Joffroy, Bauc1rimont, Fried rcich (two cases). On the other 
hand, the in tegrity of the anterior sp inal roots is expressly stated 
by Oppenheimer, Axenfeld, Aran (two cases), Cohn, Friedberg, 
J\Ieryon, Virchow, Clarke (in the case observec1 with Gairdner), 
Frommann, Gull, Friedreich (four cases), Tuerck, von Reckling
hansen (second case from Bamberger's Clinic), J oITroy , and Fre
richs (case described by Swa1·zenski). Thus twenty-six positive 
obserrntions stanc1 opposed to 11incteen negative. In a few 
reports of antopsies, not here gi1-en, the anterior roots receive 
no sp0cial n1Pntion . 

·while Crnveilhier had found the spinal cord itself uninjured, 
Valentiner, on the contrary, cliscoverec1in1855 a central softening 
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of the mcdnlh in the neighborhood o( the three lowest cervical 
aml the uppermost dorsal nerves. The elements of the region of 
transition from gray to wltite s t1bstance were obliterated; the 
softened places showed nnmerotts granule-cell s. Schncevogt 
fouml also, in aclili tion to the lesions of the sympathetic, of 
which more will be said presently, a softening of the ~oru from 
the fifth cerd cal to the second d orsal nerves. Frommann, in the 
case obscrrnd in Lcubuscher's Clinic, describes as the lcauing 
altc•ration a red softening, involving chielly the anterior and 
lateral columns from the medulla oblongata clownwanl; it in
voh·ed especially the commissurns and the innermost parts of 
the anterio1· colnmns, lying next to the commissnre. Lnys seems 
to have been the first to call attention to the frequency of the 
aITection in the gray substance; he fonml the latter, in the 
neighborhoocl of the cervical enlargement, full of very hypern:imic 
ves~l' l ~, which were stndclecl and su1Tounclecl with granular exu
dation (fat-granu le cells). The same granular masses, and many 
corpo1·a amylacca, were scattered through the gray substance. 
Tlw ganr;lion-cells of 17ie anterior cornua l;acl alino"t disap
peared in t7ie part a./fected, ancl were replacecl by t1iose granular 
masses; only here and there could a few ganglion-cells be recog
nized, in a state of decidecl retrogressive metamorphosis, brownish 
in color, fnll of clark granules, ancl with their anastomoses and 
processes broken off 01' entirely wanting. rnie clcgenetation 
affected p rincipally the left anterior cornu, corresponding with 
the scat of the muscular atrophy, which was chielly on the left 
sick, and the left-sidecl atrophy of the anterior roots. 

This observation of Luys furni shes a n important contribution 
to the changPs of the gray subs tance, especially of the anterior 
com ua. For further developments of this point we may especi
ally refer to the numerons and careful exami nations by Lockhart 
Clarke. In all the six cases describccl by him, more or less 
extensive changes in the g ray substance were found, with especial 
implication o( the anterior ganglion-cells, ancl in part with 
changPs in the white columns ancl the spinal roots. The changes 
consisted partly in g 1·eat dilatation and crowding of the bloocl
vessels, partly in gray softening with fatty granular deposits 
("granular disintegration"), which must clearly be regarded as 
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the result of irrilatioe 'inflammatory prnccsses, ancl partly in 
incluration with abllnclant hyperplasia or conncctil"C tissue ancl 
atrophy of the nen·e-elemcnts. Especially important are the 
changes (observecl previously by Lu_p) i11 the 11iitltipolar gan
glio11-a1ls o.f /lie anterior cornu.a, in the c1csc1·iption of wltich 
Cla1·ke agrees entirely with other obsencrs (Dum6nil, Schueppel, 
Ilayem, Charcot, and Joffrny): brownish cliscoloralion, granula
tion, thinning and loss of the processe::;, diminution of Lhe sizu o( 
the cell-bocly, ancl its transro1·mation into non-nucleatt'tl a ngular 
bodies, which somet imes g li sten, or ]10ssPss indistinct bound:uies, 
with linal complete clisappearancc or the cell. 'l'hl' eau"' of this 
chang1• is probably without doubt due to the inflammatory 
softc11ing or hardening of the g ray sub::itance of tl11• a11terior 
cornua, in cases wh ere such infl umnmtory change~ an· found. 
\\'hether in other cases, as Friedreich supposes, the atrophy or 
the gangli:i is possibly du~ to tho suspension of the physical 
function of the muscle for years, may remain an open qttt•stion. 

A disease confined cliielly or "-hollr lo lhe gray substance is 
found noted in another series of autopsies. Gull found, as tho 
ll'acling change, a considerable dihttation of the spinal canal in 
tho cenical region, between the fifth cen·ical Yertebra and the 
origin or the thircl and fo urth dorsal nerves. Tho ca,·ity thus 
formed was full oE " serous flui cl; the gray substance had dis
appea1·ed, with the exception of a thin layer which sunounclecl 
the c·avity ancl could be st ripped off like a membrane; the white 
meclnllary stl'im a ncl the roots seemed n01·mal. Tho obsc1Tations 
or Sehueppel are Yery simi lar, except that the hyclromyelia 
cxtem1ec1 down to the tenth dorsal vertebra. Ha.rem also fou ncl 
lhe gray matter of the ce rvi cal region exclusirely afl'ected (incl u
rakd), especially in the anterior comua, while the white columns 
were quite nomrnl. Grimm fou ncl in his case a considerable 
cn largPment or tho central canal at the expense of the gray sub
stan C'e, which was flattened by pressmo to a ring-shapt•cl ]>late. 
Tlw c-orcl abo presentecl in its lower cen· ical and up1wr dorsa l 
rrgion~ a. fusifo1·m swelling, compo$ecl of a. npw formation (me
duila1-y sarcoma). lipon micl'Oscopical examination tlw gray 
snbstnnce appNu·ecl compos<'cl of fine connective tissue with its 
fibres much interlaced, amongst " -hich :> few nen·e-fibres and 
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some atrophied nen·e-cPlls were visible. In the white substance 

there was hyperplasia of the connecti 1·e tissue along with increase 

of the axis cylinders. The nerve-roots were in fatty degeneration, 

especially the finer fibres of the anterior roots. Grimm considers 

that this observation allows the hypothesis of a chronic myeliti s, 

as the cause of the lesions found; he thinks the carcinoma an 
accidental complication, which commenced at a later period. 

\\'hil e these observers founcl the gray substance the chief, if 

not the only seat of alteration, there are not wanting cases in 

which thpro was nothing found but a degenerative atrophy qf tlte 

wllite l'o111mns of the corcl; this affected sometimes the antero
lateral l'olumns (as in Frommann·s case), and sometimes the pos
terior. Considerable atrophy of the antero-lateral columns was 

found by Baudrim ont, Dum6nil (and others), though Dumenil 

found it conjoined with hy permmic inflammatory changes in the 

gray substance and atrophy of the ganglion-cells. Yirchow was 

the first to discover jn the posterior columns gray degenern.tion, 
visible to the naked eye, with extensirn loss of nerrn-substance, 

deposition of a soft substance with numberless corpora amylacea 

and longish ornl granulated nuclei. The very same change was 

observed hy Friedreich in one of hi s six case,; ; and in one of 

Clarke"s cases, along with disease of the antero-lateral columns 

and the gray SL1bstance, there was a preponderant change in the 

posterior columns; and in the case of Swarzenski's from I?re

richs' Cl inic a total transformation of the latter was found, with 

granular cl<'posits. For the sake of completeness let i t be added 

that in a few cases the posterior cornua (J olhoy), ancl the poste
rior roots (Menjaucl , Clarke, Dumenil ), and the inter-Yertebral 

gang1ia (Dumeni1)1 were founcl in a state of degeneration, 1.bongh 

this was not confined to them. 
These positive observations upon the spinal cord are met by a 

number of negative ones, in which the orga n, including the 

spinal roots, exhibited no trace or pathological change. In this 

class mnst be mentionetl the oklPr cases of Landi')', Op1wnhei· 

mer, 111"ryon, Tuerck, Cohn, Fl'ierlberg; one case by Malm>ten: 

three cases which are said by Duchenne 1 to have been examined 

1 Electrisation localisCe. 2d Cd. 1861. p. 520. 
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post-mortem i11 the Paris hospitals (two by Aran, one by Axen
feld) ; one from Bamberger's Clinic, and fonr by Friedreich. 
My summary of the cases g ives a total or 3-± decidedly positive 
statements regarding the spinal cord, against 15 negative, whil'h 
stand recorded in literature. The attempt to base any statisti cal 
conclusions upon the present most incomplete and defecti ve 
material may be considered as wholly premature. The old 
proverb, "Non numerandre, sed perpendendra sunt voces " is 
certainly applicable here, if anywhere. 

\Ve have to speak, finally, of the changes found in tho sympct· 
t71etic and the p eripheral nerves. Schneevogt seems to have been 
the first to c1irect his attention to the sympatheti c ; he found 
(in a case which is further remarkable for the contraction of the 
pupil) partial softening of the cord and a trophy of the anterior 
roots, with a great amount of des tructive change in the cervical 
sympathetic ; the latter was almos t converted in to a fatty cord, 
in which the nerves were pressed aside by interjacent fat- cells 
with beautiful crystals ; the cervical ganglia were almost wholly 
changed into fat-cells, and the thoracic part of the sympathetic 
was al so somewha t abundan t in fat. Jaccoud further found in 
two cases (men agec1 fifty -sel'en, in Bchicr's department) an 
atrophy of the anterior cervical roots, and wHh it a fibrous fa tty 
degeneration of the sympatheti c, which ha c1 made very g reat 
progress. The trunk of the cervical sympatheti c was absolutely 
changecl into fibrous connPctirn tissue, manifestly of very old 
date, in which large deposits of fat occurred in places ; in conse
quence, the nerve-tubes were in a condition of secondary atro
phy, and that in a still higher degree than the spinal roots. The 
uppermost cervi cal ganglion showec1 what seemed to be the first 
stage of the pr.:>cess-a considerable hyperplasia o[ the cortical 
and intersti tial connectirn ti ssue, bu t without at rophy of the 
nerrons elements. The rami communicantes exhi bited an atro
pl1y which con esponc1ed with the co 11d ition of the an terior 
roots; the median ne1Tes containecl a large num ber o[ healthy 
fi bres, with a few in a state of pathological change (simple atro
phy, di sappearance of the mec1ullary sheath, and e\·cn of the 
axi s-cylinder). Jaccoud infers from tho age of tho various pro
cesses that the disease unquestionably began in the cerrical 
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sympathetic, and spread from thence both centripetally (rami 
comnrnnica 11tes, anterior roots) and centrifugally (median nerves). 

Changes in the sympathetic are also mentioned by Swar
zenski (namely, thinning of its trnnk and the two uppermost 
ganglia) and by D nm&nil (advanced fibrous fatty change of the 
cervical ancl thoracic portion ; abundant hyperplasia of connec
tive tissue; disappearance of nerve-fibres and regressive meta
morphosis of the ganglion-cells). In the majority of cases no 
examination of the sympathetic was probably made, but a 
certain number of good observers testify to its integrity, as Lan
dry, Frommann, Menjaud, IIayem, Charcot and Joffroy, Dnme
nil (3 cases), and Friedreich (6 cases). In all, therefore, there 
are 5 positive observations, to which 14 negative are opposed. 
It is also important tha t Dumenil, in the one case of sympathetic 
degeneration observed by him, found also an advanced fatty 
degeneration of the sp inal ganglia, and of the anterior and pos
terior spi nal nerve- roots in the region of the neck. 

In regard to the peripheral nerves, the great majority of 
observers have reached positive results similar to those of Cru
veilhier and Jaccoud, of which we have spoken; thus, Schnee
vogt (nervus ulnari s), Trot:sseau (n. axillaris, median us, radialis, 
ulnari s), Virchow, Friedberg, Hayem, Charcot ancl Joffroy, von 
Bamberger, M. Rosenthal, Friedreich, and others. The degen
erations \\'ere sometimes confined to the finer intra-muscular 
nerve-branches (Friedberg, von Bamberger); sometimes they 
existed in the larger trunks also, and even in the plexuses 
(Rosenthal). They mos tly bore the character of active irritative 
processes, with hyperplasia and nuclear proliferation of . the 
outer ancl inner neurilemma, multiplication of nuclei, ancl 
fihrillary thickening of the sheath of Schwann (perinemitis and 
neuritis iuterstitialis chronica); there was also swelling and 
varicose dilatation of the medullary sheath (Friedreich), with 
secondary atrophy of the nerve-fibres, which in some cases were 
quite extinct. It may be that in these cases also, as Friedreich 
supposes, the atrophy of the nerve-elements is favored by their 
permanent inactivi ty. In a few cases (Dnmt\nil , Friedreicb) 
examination of the peripheral nerves gave entirely negative 
results. 
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T!teory ef the D isease and 1l nalysis of the S1;mploms. 

'\Ve cannot attempt in thi s place to sta te, much l<>ss fully to 
rusprove, all the theori es which have arisen in the COlll'olC of 
time in relation to the nature or progressh·e muscular atrophy. 
Most or them dispose or themselves after a little reflection upon 
the preceding clinical and pathologico-anatomical facts. Thus, 
the theory of Cruveilhier, though ingpniously const rncted, 
hardly requires a serious rPrutatio n at the p1·esent day; aml the 
d ews o( authors who piuc<'U the origin o( the diseas<' in the 
pPripheral distributions, in the antero-lateral col umn>, or ,,,.en in 
the posterior columns or the co1·c1, though apparently supported 
by single observations, may lw ]')flSS('cl O\·er in simple :-;ih,nce. 
In regard to the assumption iml i('atpcl by Sclmee\'ogt, nn<l more 
fully den,lopcd by Remak, Jaccoucl, J. Simon, and other~, that 
the p1·imary affect ion is in the sympathetic, I lut\'e already else
where 1 expressecl the opinion , after a tliorongh cl'itici!:'m of tho 
facts, that neither our kno\\'l Pdge of the anatomical facts nor 
our physiolog ical anal ysis o( the sympto111 s pla<·<'S us in a posi
tion to fo1·m a final op inion regarding the rule or the sympathetic 
in the disease in questi on. At that time I formulat<'d the q ues
tions : .. Is tht> sy mpa thetic reg;11larly affected in tlwse eas<'s 1-

ancl iC it bt>. does it become affected by eent1·ipPtal ]1l'O]lag;ation 
o( the primary mnscula1· di sease to the peripheral npn·es, the 
roots or the spinal JH'n·es, and the rami commun it::tntt'S ~ Or, 
rice rersa, is the sympathetic the first to be aff,•c·t<'Cl. mu] does 
the di sease extend, Oil the one hand , cent1·if11gally to the 
peripheral neiTe- trnnks and tli c muscles, ancl, Oil the other, 
centripetally to the Rpinal cc'ntn'S o( the sympathetic fibres 
ill\'oll·ecl?" The first and principal question I now tl1illk it 
nece~~ary to fl llSW(' J' cldinit f'ly in the Jl E'f?;UtiYe, in Yil'W o[ fllC 

rons iclerablP number o( deciclecll,r ncg;at irn obsen·ations pre
sent ed by thorough obsc•1Ters. "'ith th is question the Rc•c·oncl 
altpr1nith·e also falls-its only support has consistPc1 or th<' statP
nwnts oI J accoud; arnl the first alternatire is at lea,;t Yery much 
1·estril'tecl by the large number of cases in which changes of the 

1 Pathologic des Sympathicus. pp. 06, D7. 
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peripheral nerves and the anterior roots were found, without a 
secondary lesion of the sympathetic, ancl witl10L1t a lesion of the 
rami communicantes (Dumenil). I therefore can only regard 
the affection or the sympathetic, which is unquestionably pres
ent in some cases of progressive muscular atrophy, as a com
bined o_f!ection, characterized clin ically by its special gl'Oup of 
symptoms (oculo-pupillary phenomena, etc.), after the analogy 
of the explanation, which, I bel ieve, we must assign to progres
sive bu I bar paralysis when found combined with pl'Ogressive mus
cular atrnphy. As in the latter a transrn iesion of the fundamen
tal pathologico-anatomical change takes place from the cervical 
cord, or ·vice versa, so in the former there is a diffusion through 
the rami communicantes to the cervical and dorsal portion or 
the sympathetic tru nk ancl ganglia. 

Them remain, therefore, for disc ussion, only two theories of 
the disease, namely, the 1nyopat7tic, which has remained essen
ti'1lly unchanged since Aran, and the neuropatltic, in the form 
which it has lately assn med in con seq nence of the investigations 
of Lockhart Clarke, Ilayem, Luys, Charcot, and others, accord
ing to which progressive muscular atrophy is essentially dLLe to 
primary alterations in tlte ganglion-cells ef tlte cmterior gray 
cormta, the latter appearing to sta nd i11 a relation to the nutri
tion or the muscles which is as yet obscure and not even directly 
proved. 

Those who cling to the myopathic theory can no longer, of 
course, c1eny the frequency o[ pathologico-an'1tomical changes 
in the nen·ons apparatus, ancl especially in the cord; they can 
on ly attempt to present the mnscula.t' lesion as primary and the 
nervous lesions a.s secondary, dependent on the former. This 
is the final statemen t of the cri ticism which Friedreich has 
lately canied out against the neurotic theories. Friec1reich for
mnlnles the mutual relation in the following sentences : " Pro
gressive muscular atrophy, begi nning as a primary chronic myo
sitis, is capable of producing secondary disturbances of the ner
vous system, consisting in a chronic neuritis wh ich attacks the 
intra-muscular nerves ancl ascends along the course of the nerve· 
trunks to the roots of the nerves. The neuritis may fur ther 
attack the spinal cord itself, producing chronic myelitic pro· 
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cesses, which are capable of extending in various directions in 
the corcl. 'l'he inflammation which is propagated within the 
nerve-routes may come to a hal t at any point in its course, ancl 
the extent to which the disturbance of the nervous apparatus 
reaches is essentially dependent upon the degree of activity of 
the change~ in the tissue which are taking place in the muscle 
and furnish the source of irritation. Besides this, certain regres
sive disturbances of nutri tion o[ the peripheral nerve-fibres, and 
of the ganglion-cells of the gruy anterfor corn un, of the cord, ure 
to be considered us the results of clistlll·becl motor function." 

Without desiring to express a decided opinion-for I consider the question not 
yet ripe, not even since Fricdrcich's work-I wish ncv(:rthclcss to call attention to 
a few deficiencies which I think still exist in Fricdreich's demonstration. When 
Fricclrcich adds, after the words w~ have just quoted, cc only by this theory can the 
great var iety of morbid conditions found in the nervous system in single cases be 
naturally explained," it is hard to undcrstanfl him ; we should expect, on the con-

in the case of rm inflammatory process which begins at the periphery and 
by pre-existing paths, in a centripetal direction, to find a most constant 

and unvarying set of changes in the said nervous organs. If, moreover, the lesions 
of the cord arc to be regarded as the final results of an inflammatory process con
tinuously ascending in the nerve-paths, it should be assumed that in all cases, where 
degenerative changes of the gray substance, especially of the anterior cornua, arc 
present, there will be demonstrable changes al!<o in the peripheral nerve-trunks, the 
plexuses, and the anterior spinal roots. But this is so far from being the case that 
Friedreieh's neglect to sec this circumstance, or the slight importance he attached 
to it in connection with the theory, cannot but surprise us. I will simply call to 
mind cases, such as for instance that described hy Clarke and Gairdner, in which 
there was an aclrnnced myelitic softening in the cervical part and down to the third 
dorsal nerve, while the nerve-roots showed no sign of disease; or the case hy Gull, 

where there was hydromyelia with disappearance of the 
without c;han<(CS Among the nineteen 

tioned, in which there was no change at all in the anterior spinal roots, there are 
the spinal corcl, sometimes extreme, were present (Vir

chow, Frommann, and others). It is of course impossible to say 
that these cases were insufficiently investigated i we have only to give up the attempt 

to a programme. It is hanl to make those other cases 
ngrne wil;h F1dcd1·cich's theory, in which there were no changes, or but very slight 
ones, in the peripheral nerve-trunks, while there was advanced atrophy of the 
anterior roots, and in som~ cases great alterations of the spinal cord. The theory, 
frequently resorted to by Fricdrcich, which makes the suspension of muscular ac
tion (originating in an affection of the muscles), slowly and incompletely as it is 
a.ccomplishcd, to be of and by itself the cause of regressive disturbances of nutri-
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tinn in the peripheral nerve-fibres, nn<l the ganglion-rcll s of the anterior cornnn., l 

cannot regard as justified; neither physiological facts, nor those of experimental 

pathology, nor clinical cvidcncc1 gi\-c a sound support to this assumption. 

Tli • argumcntsdrnwn by Friccheich from the mnnncr of progression of the mus

cula.r aficction antl from etiology. I mn compelled to regard as equally fa1· from 

conclusive. The ctrnlogical facts arc at least thoroughly ambiguous, and bear 

a-.; mud1 upon the nervous system as upon the mu5clcs-e. !J .• the influence of con

genital diathesis, over-exertion, traumatic lesion~. etc. Certain facts aJ,;o, con

nected with the manner of extension of the disease, are inconsistent with the 

assumptions of the myopathic theory; such facts arc: the way in which the disease 

will remain at a stimdstill in a muscle, the enlirc integrity of some bundles of mus

cles while the disease is making progress rlscwhcrc, the immunity o( muscles close 

to a diseased point, and the leaping over o( the disease to distant muscles, etc. 

Tho myopathic theory meets with a special difficulty in the 
frpquent co-existence of an undoubted neurosis, progressh·p bul
bn1· paralysis, with progrPs~ive muscular atrophy. In such cases 
the symptoms of the bulbar paralysis sometimes appea1· first, 
bt1t more commonly are drvelopecl after the muscular atrophy 
has commenced. Fricclreich thinks that in tho former case there 
has been no true progressirn muscular atrophy, but a paralysis 
with secondary atrophy, caused by progression of the myelitic 
prn<'f'SS from the medulla oblongata to the fibres o( the pyra
mids nnd the motor organs o( the spinal cord (antero-laternl col
urnr1'). But the clinical phrnomena and the express statements 
oC those autlto1·s who l1ave observed the combination in question 
(Trou~seau, Stein, Lcyc1t'n, and otlwrs) nrn not very favorable to 
thi s attempted intcrprt'tation. In tho latter case (as in the 
ol>~l'l'\'::tlions oI Dnm(\nil, Dnchenne, Ya.lentiner, \Ymrn, LL•yc.1rn, 
an<l otlwrs), FriPdreich says that the muscular atrophy is to the 
bulhar paralysis as cause to cfl'ect. He rpga rds as the mPdiate 
cau~ · a nemitis, whicl1 ascends from the affected muscle along 
the nerve-tracks to the rcrdcal part o( the co1·d, extends into the 
111 ec1nlla oblongata, antl finally reaches the fibres o( origin or the 
motor ll e ITeS or ~ho head, \\'hiCh lie togctl10r on the floor o( the 
fourth ventricle. But we ha1·c already seen how doubtful this 
chronic ascending neuritis is. No great importance can be 
attachecl to tho circnm stanco that the upper extremities are 
chiclly or exclusively att:ick ecl in all this class of progressive 
mnscul::tr hypertrophies, for this is simply a general rule. 
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Far simpler ancl more natural is the theory established by 
Charcot and accepted by Kussmaul, which refers the frequent 
combinat ion of progressive muscular atrophy and progressirn 
bulbar paralysis to the genetic relationship of the two diseases 
from the neuropathic point of view. Both are due to analogous 
chron ic changes (ini tative atrophy) of motor ganglion-cells. In 
progressive bulbar paralysis these changes affect the groups of 
motor cells lying in tlte ff oor of the fourth ventricle, while in 
progressive musuular atrophy the cells of the anterior cornua are 
at tacked, gradually and successively, so that many of them 
remain unlrnrmed in the worst spots until the latest period of the 
disease. The latter circumstance also explains the fact that the 
trophic disturbances seldom aliec t all the primitive bundles of a 
muscle at once, and that the muscle still reacts to voluntary or 
electrical stimulation, even when its bulk is greatly lessened. 
The degenerative process itself, as Kussmaul states, has no spe· 
cific character. 'Ve find both the ordilrnry gmy degeneration 
and the chronic indurative myeli tis, reel sortening, Clarke's 
"granular disintegration, " or isolated pigmentary degeneration 
of cell-elements. All these ha,-e in common only the loss of the 
large ganglion-cell s, which takes place in the successive manner 
above insisted upon. The distinction between progressive mus
cular atrophy and bulbar paralysis m nst therefore be sought 
on! y in the difference ef location of the original seat ef the cl is· 
ease; the cause of their combination, only in the extension of 
tlte primary process. 

Among the separate symptoms of progressive muscular atro· 
phy, the affection of the muscle itself needs no further explana
tion, as the material necessary for its comprehension, either from 
the myopathic or the neuropathic poin t of view, is contained in 
the preceding sections. The explanation of the collateral symp
toms will naturally differ, according as it is drawn from the myo
pathic or the nenropathic theory ; but many of them will be 
seen to admit but a forced and unsatisfactory explanation from 
the myopathic poin t of view. This, for example, is plainly the 
case with the di stmbances of sensibility, which belong to the 

VOL. XIV.-10 
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beginning or the comse of the di sease. They are scarcely com
patible with the assumption oI a primary chronic myositis, but 
may be explained natumlly by a primary all'ection of the spinal 
cord, which, as the examinations show, not seldom extends to 
the entire gray snbstance, and in some cases to the posterior col
umns and the posterior root-fibres. 'rhe fact that common sensa
tion is usually more affected than that of toL1ch, ancl in some 
cases Oiosler and Landois) is exclusively afl'ected, agrees entirely 
\YLlh a supposed original disease of the gray substance, and the 
increased reflex excitability which is observed in a few cases 
may be most naturally referred to the same. 

Local difl'erenccs of temperature cau, at any rate, be regarded 
as a result of the myositic process, which firs t leads to a rise o[ 
temperature, and later, when the atrophy is developed, to a 
depression of temperature. It is harder to explain many local 
disturbances of circulation (cyanosis, arterial spasm), and the 
frequently associated atrophy or the integuments, and the arthro
pathy. These are more easily approached by the neuropathic 
theory, as they, after the analogy of other di seases or the spinal 
marrnw, may be referred to vaso-motor-trophic disturbances of 
innervation, of spi na.l origin. 

The oculo-pnpillary symp toms, or com se, depend either upon 
disease of the cervical sympathetic or of the anterior roots, or of 
the cervical spinal cord in the neighborhood of the last two cer
victtl and the upper dorsal nerves. Voisin conclucles from his 
case (before described), in which vaso- motor disturbances, eleva
tion of temperatme, etc., were absent, that the sympathetic can
not be the starting-point or those symptoms, but the anterior 
roots, since section or the latter, according to Bernard, produces 
contraction of the pnpil and flattening of the cornea. Neverthe
less, Bernard's statement that the fibres of the vascular nerves do 
not run in the anterior roots, but all originate from ganglia of 
the sympathetic, is not in agreement with the statements of 
other observers (Schiff). Besides, we often see only oculo
pupillary and no vaso-motor-thermic symptoms in cases of un
q uestionablc lesion of the cervical sympathetic. To enter further 
into these questions is not now suitable, as the symptom in 
question is a very mre one. 
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Among the general sym ptoms, the fen:~r which occurs in a. 
few cases may be probably derive(l from the polymyositis. The 
hype1·idrosis, which is a special concomi ta nt of la ter stages, ancl 
is sometimes partial and unilateral, sometim es universal, ls a 
sy mptom which may without doub t be of central or sy mpathetic 
origin (compare" Basedow's Disease"); but 1wrhaps Fried reich's 
ex planation is also admissible, namely, that there is a collateral 
tluxion to the cutaneous 1·esscls, caused by obliterati on of a large 
number o[ the finer m 11scular vessels in the rapid atrophy o( the 
muscles. The hyperidrnsis s!toulcl therefore be interprnted like 
the sweats of trichina di sease and tetanus. which arc equally clue 
to colla ternl arterial hypencmia or the skin, clepemlent upon the 
impeded musc ular circulation. 

Diagnosis, Prognosis, ancl Treatment. 

The diagnosis may present d iffi culti es in the initial stage of 
the disease. It is especially possib le to con(ouncl the cli s~ase 

with : a,. genuine muscular atrophy, caused by dil·E:.·ct, mechan ical, 
traumettic agencies, as the atropl1y o( the in tP!"0$S\•i from pres
sure; b. secondary muscular atrophies in rwuriti s, whi ch are 
likewise generally clue to mechanical traumata or to rhe1una
ti sm. To one or the other of these categories it is certain that 
many cases belong which a.1·e notecl in lit1•ratnre a;:; progres::;ive 
mnsrnlm atrnphy, and are said to have 01·igi1rnte<l in traumatic 
or rheuma tic injn1·ies, etc. If the d isease at a late r 1wriod remains 
confined to the muscles origi1ml ly affected, or to t he rcp:ion of a 
single nerve-trunk, progress ive rnuscul a.r atrophy can be ex
clncled; we have nevertheless a lready g iven cases in ll"hi ch exten
sive atrophies, in the form of " myopathia propagata," have 
clercloped from an originally circumscribed seat of disease. (Cf. 
" Etiology." ) I have also spoke11 thern of the clo11b t whether 
these Iorn1s can be counted as mu scular atrnphy in its st ri cter· 
sense. It is hardl y possible to confound the disease with central 
or peripheral parnlysis or paresis (th o11gl1 often accompan ied by 
secon(hu y atrophy), if we pay att\··ntion to the hi story of the case, 
i t::; origin, the suddenne::;s or gradualness of the appearance of 
the di sturbance of fo nction, the simultaneous or successive attack 
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o[ the muscles, etc. Certainly there are also forms of paralysis 

of central oi-igin, in which a gradllal diffllsion o[ the primary 

mo1·bitl process, or its appeamnce in multiple localiti es, may 

ca.use numerous muscles to be s uccessirnly attacked; but these 

very forms are easy to distinguish, a.::; they a.rt~ in general fol

lowed by no emaciation of the muscle, or at most by a tardy and 

slight wasting. In clonbtful cases the symptoms of myositic ini

tation (fibrillary twitchings, etc.), aml tho results of electric 

L'X:::tmin::ttion. and :1.hO\-e all, the tniCl'OSCOpicaJ examination Of 

fragmcn ts of rn usclo which have been ex tracted 1 may lead to a 

conclusion. Of tlte mistakes arising from secondary lipomatosis 

of atrnphied 1t1Ltsclc•s we have already spoken under "Symptom

atology."' 
The prognosis of progressive muscular atrophy is ge1wrally 

nnf:trnrable, bnt it is by no means so absolutely hopeless as was 

supposed when the disease was first known, and as is still sup· 

posed by many. The possibility of sav ing at lc•ast a part of tlw 

muscles attacked can not be denied as long as there exist in it 

llninjnrcd or slightly injured muscular elements-as long, tliere
fore, as volanlary motility and the eleelrical reaction are not 
completely lost. The volume of tlte muscle is, howerer, not a 

means of estimating the conc.1 ition, s ince, as we have seen, its rnl

ume may be increased even when the propPr muscular substance 

is wholly destroyed. Tlte prngnosis as regards life is deducible 
from the rem,u·ks upon tlte general progress of the disease. Cases 

are to be considet·ed espec ially unfavomble which begin in a mul

tiple form and with a tendeney to a rapid cou1·se; the prognosis 

is decidedly less farorable when the disease co-exists with :1 dis

tinct congenital diathesis, 01· is accompanied by constitutional 

nenmpathies, or preceded by bulba1· paralysis, etc. Finally, 

those cases are less promising in which the disease takes its Ol'i

gin in the muscles of tlte shonldet· 01· thorax, 01· passes rapidly 

to them, because this romplication may affect to a dangerous 

extent the accessory muscles of respiration. 
The treatment or the disease has many snccesses to boa>t; 

but to gain them it is necessary to beqin as early as possible. 
and to persevere ioith untirinq patienee as long as possible! 
Both tlte public and the physician often sin against both these 
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precepts. I have repeatedly had the good fortune to discover 
the disease in a very early stage, when it was just attacking the 
interossei; but, fa iling to convince the patients of the gravity of 
their trot1ble, and to persuade them to adopt an energetic treat· 
ment, I have sPen the disease develop to an incurable exten t 
after months and years. Every specialist in tltls department ltas 
probably had similar experiences. Unfortunately, I cannot deny 
that the attending physician, through indolence or mistake, does 
not always show the degree of energy and perseverance in the 
treatment which is so especially desirable in this complaint. 
\Vhilc in so many other cases we are obliged to resist the ten
dency to multiply useless remedies, in this case the policy of 
laisser aller is a l ways to be rejected. 

The treatment may he in part prophylactic; for in cases of 
inheri ted tendency, congenital predi sposition, e tc., the subj ec t 
should be strengthened by a vigorn us course of life, especially 
by a rational a11d regulated course of gymnastics, a nd shou ld be 
prevented, if possible, from selecting a harmful professio n. from 
excessirn exerti ons, from rhetllnatic attacks, etc. \\'hen the 
dioease has once appea red it may sometimes be a pressing neces
sity to g ive up the profession adopted, especially if injul'iot1s, 
ancl to change to one less harmful. It is trne that we shall but 
rarely succeed in getting our advice adopted; it is just as in 
cases of co-ordinati ve professional diseases (writer's crn mp and 
tl1e like) ; there are ust1ally external difficulties, ancl often still 
greater internal ones, which prevent the change being made; aud 
yet there arc a few successes obtained with in telligent a nd will
ing vatients, which must console us for our numerous failures to 
persuade. 

Absolu tely nothing is to be expected of internal remedies; it 
is nrcL1ss::uy to g ive :i formal warning against them, lest the 
patient (as too easily happens) neglec t the really important arti
cle of treatment under the belief tha t he is "doing something" 
for himself. In addition to the tonics (quinine, iro11), especial 
use has been made o[ nitrate of silver, based on its occasional 
sucC<'SS in locomotor ataxia; al so of arsenic, iodide of potassium, 
strych nia, and so forth . In the case of some patients who obsti· 
nately refused an electrical and gymnastic treatment, I have been 
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able to use strychnia for a long time, both in temally and in the 
form of subcutaneous injections; bt1t in spite o[ long persever
ance a nd large doses, which prndncod slight sy mptoms of intox i
cation, I nuver saw any effect whatever from the u se of that 
remedy. 

The only suitable and really trnstworthy remedies are electri
city and medical gymnastics. The latter is perhaps too much 
neglected, since the introdnction into practice o[ the constant 
cmrent and the great advances made in electro-therapeuti cs 
have raised the latter to the reputation of being almost a sove
r eign remedy in m<tny diseases of the nervous and muscular 
apparatus. Yet undoubted successes have followed the use of 
snitably localized gymnastics' in this disease, and it is easy to 
see, from the theoretic point of view, that we possess in these 
active and passive motions an agent of especial effi cacy in respect 
to the interstitial changes within the muscle. Its employment, 
o[ course, never constitutes a reason for not using electri city at 
the same time. F ormerly electri city was applied only in the 
for m of induced current, by the local u se of which Duchenne 
obtained favorable results. But of late the constant current has 
gained reputation and deservedly, since there are cases in which 
the faradic excitability of the muscles is completely lost, while 
the galvanic may be in some slight degree retained, and since 
tol erabl e success has been achieved, even in this class of cases, 
by persevering galvanization. 

Opinions arc widely at variance in regard to tl1 c most su itable way o f applying 
the constant current; they are, of course, much inAuenced by the prcYalcnt theories 
of the disease. Remak, in accordance with the views already stated1 recommended 
the so-called galvanization of the sympathet ics, which has been observed to be fol

lowed by good results in the hands of Benedikt, l\I. Meyer, Guthzcit, Nesemaun, 
Erh (in Fricdrcich), and others. Of especial interest is the case of advanced pro
gressive muscula1· atrophy, described in full by Ncsemann, in which ga lvanization 

of the sympathetic produced a. complete cure. In this c:asc, however, a relapse is 
said to have occurred, which did not yield to the previous method of treatment. M. 
Roscnthnl observed no benefit from galvanizati on of the sympathetic; neither have 

1 Cf . .A[ E1tlenbu1·g, Deutsche Klinik. 185G. Nos. 11 -14. In n. case which bas re
cently fallen under my observation the process of massa9e, performed in Holland, was 
saicl to have brought, the diseai:;e to a standstill. 
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I ever ohscrvcd nny special benefit from its use, nnd for a considerable time hnxe 
confined myself in treating this disease to peripheral gnlvnn izntion nnd faradization. 
which has given me results at least ns satisfactory ns when I have combined central 
applications with them. As 1·cg:nrds detai ls, I will here only stale that local gal
vanic treatment, especially in old cases and when muscular excitability is very low, 
often requires at the outset extremely strong currents and methods of application 
(interruption, reversal, etc.) i but, as the excitability increases, weaker currents may 
gradually be employed. 

Regarding the balneo-therapeutic treatment, we have as yet 
no observations to be trusted. Scarcely anything could d priori 
be expectecl from the usual four weeks' comses in water-cures, 
in such a chronic and severe complaint; ancl the considemble 
number or patients who, with or without their physicians' orders, 
make journeys to the warm baths, cool baths, or su lphur baths, 
can on ly furnish a subject of regret to those who know that 
their time and money are simply wasted. 
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The disease denom imltrd Pseudo-hypertrophy of tlw muscles 
is cl inically characterizetl by an abnormal increase ef size in 
certain m1tscles, accompanied by a diminution or loss of th eir 
fnnctional energy, the direct ca1tse of wli ich is a chronic dis
turbance in the nutrition of such muscles (new f ormation of 
connectioe and/ally tissue, atrophy of the proper rmtscular ele
ments)_ The disease is certainly very closely related to progres
si,-e muscular atrophy, ancl is perhaps only a mocli!ication of 
the lat ter, clue to peculiar circumstances. 

History. 

0( the cases belonging to this class, the first are those of 
Coste ancl Gioja (18:38), llforyon (18.)2), ancl Hi necker (1860); but 
the diagnosis from the descriptions given is not at all certain. 
The c·1·eclit of having been the first to state the s pecifi c quality of 
the di sease, and to point out dist inctly the contrast between the 
we::tk<'nPcl fun ct ion o[ t.li c muscle ancl its excessh1e s ize, belongs 
unques tionably to Duchenne, who in 1861 Jmblished such a case 
under the na me o( "parnpl6gie hnie rtrophiqne de l' enfance de 
cause c61·ebrale." This was soon followed by publications from 
Kaulich (from Jaksch' s clinic), SpiPlmann (from Schutzenberger's 
clinic), Stofiella, ancl Griesinger, the la tter of whom first sub· 
mittPcl exci secl portions of mu scle to rni rl'Oscopic ti>sts (applied 
by Billroth). The Jil'st complete report of an autopsy was pub· 



PSEUDO·llYPERTROPIIY OF TIIE MUSCLES. 155 

lishetl by M. Eulenburg ancl Cohnhrim in 1866; the resul t 
in regarcl to the nervous system wa.s ncga ti,·e; a. monograph , 
summi ng up what was then known , was pnblishecl soon after 
by Seidel. Since then the material has been increased by 
tl1e aclclition of a number of cases, which, excluding doubtful 
ones, may amount to 110, whil e the cl inical knowledge of the 
di;ease has been greatly promoted, and the 11ature oE the patho
logico-anatom ical process lying at the base of it has been much 
discussed. But the latter point, as regards the muscl e, is still 
sub Jndice; as fo r the question of implication of the nervous 
apparatus, either primary or secondary , there tloes not exist at 
present sufli<" ient ma teri al for an exact d iscussion of it, and we 
are compelled to take refuge in simple hypotheses and possibili
ties. In the las t few years progress has been made in two 
respL•cts : on the one hand, more and more stress is laid on the 
connection between pseudo-hypertrnphy and progressive mus
cular atrophy; and on the other, attempts are making to clistin
gui; h the disease in questio11 from one far rarer, which has been 
incorrectly classed with it, namely, true hypertrophy of muscle 
(L . Auerbach, Berger, Frieclreich). 'Ve shall speak of the latter 
clisease in a special chapter. 

Synonyms.-Rcccnt as is our knowledge of the disease, and scanty as is the 
liter!lturc, the num ber of names proposed for it is nevertheless large. Tliis is a 
suitable place to enter complaint aga inst an ill fashion which is g rowing into 
repute, that every author who publishes a single case of disease thinks himself 
hound to clap to it a new name, whereby he on ly aflcls a fresh and needless obstacle 
to n common understandi ng. No name can fully and exhaustively express the 
nature of a disease, more especially of one so obscure and so little explained; under 
such circumstances, the best des ignation is always the most neutra l, the most indif. 
fcrcnt, which simply refrains from premature judgment and avoids positive error. 
Such a designation, fo r example, is that of" pseuclo-hypertrophy.11 The ex pression 

"muscular hypertrophy," used by Kaul ieh, Stoffella, Griesinger, and others, is 
unsuitable, as neglecting to take into account the distinction between true and fa lse 
hspcrtrophy. Of the other designat ions we will mention the following: Paralysic 
musculaire pseuclo-hypertrophique, or paralys ic myosclCirosiquc (Duchennc); para

lysic 11.vcc smchargc graisscuse interstiti cllc (Fritz, Tuefford) ; sclerosc musculaire 
progressive (.Jaccoud); lipomatosis musculorum luxurians progressiva (Heller); 
ntrophL-.. muscu lorum lipornntosa (Seidel); diffuse muscular lipomatosis, myopa

chynsis lipomatosa (Uhde). By way of criti cism upon these and similar terms, it 
will suffice to say that the expreiision u paralysis" docs 11ot correspond with the 
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clinical nature of the d isease, while the ex pression 11 lipomatos is" involves a view 
of the histological ch:.mgcs iu the muscle which is one-sided 1 though not incorrect. 

Etiology. 

In estimating the causal elements of the di sease, our atten
tion is very strongly called to the predisposing effects of age 
ancl sex. As in progressive muscular atrophy, by far the great
est number belong to the male sex; of 86 that arn adequately 
reported, 70 occuned in males and only 16 in females, which 
constitutes a ratio of nearly 9 : 2. 'fhis predi sposition of the 
male sex is shown still more strikingly by tlie circumstance that 
when several cases occur in a family the male members are some
times the only ones affected . In regard to tl1e age, there is an 
apparent diJierence from muscu lar atrophy, since pseudo-hyper
trophy makes its appearance chiefly during chilclhood, and, as a 
rule, before t he close of the tenth year. Among 80 cases, in 
which i t was possible to establish the elate of commencement 
with accuracy, it began in the peri od from the first to the filth 
year 4.1 t imes; from the sixth to the tenth, 22 times; from the 
eleventh to the sixteenth, 8 times; five times the disease made 
its first appearance in later life, or at least was first observecl 
in adult men ancl women (aged 26, 30, 40, 41, 43 years). As 
Friedreich says, the disease seems to develop later on an average 
in women than in men ; iii one of the cases observed by me in 
the female sex thi s was the fact, as the disease first appeareu 
at a ripe age, but in three other cases it began in the eighth year. 

The in!luence or herecuty and congenital tendency is felt here 
just as in progressive muscular atrophy, in the appearance of 
the disease among numerous members of one family (Barsickow 
tell s of twenty-four cases in two families), and especially when 
brnthers and sisters are attacked successively at the same age. 
Cases of two children of the same paren ts being attacked are 
numerous; cases of three brothers are reported by Ileller, ·wag
ner, a ncl Seidel ; of three sisters, by Lutz and myself; o[ four 
brnthers, by J\Ieryon. It is interesting that the three brothrrs 
observed by Heller had two fathers ; their mother and two sisters 
were healthy, but a brother of the mother seems to have suffered 
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from a sim ilar complaint. These farts, as in progressi1·e muscu
lar atrophy, permit us to as,u mc a d iathesis as furnishing a 
foundat ion for the disease, at least in many cases; but in both 
diseases we are forced to confess om ignorance or the ultimate 
nature of the cliathesis, and especially to leave undecided 
whether it should be regarded as a pre-formed morbid disposit ion 
in the muscular apparatus, or in cer tain (central, myotrnphic) 
sections or the 1w1Tons apparatus. In favor of a neuropath ic 
diath esis, and of an assignment of the disease to the g roup of 
so-call ed constitutional neuropathies, the circumstance may be 
mentioned that in some cases (not to speak of the frequent cases 
where progressirn musc ttlar atrophy co-ex isted) certain neuro
palhies, as insanity (Duche 111w, BPneclikt,"' · )fueller, Schle5inger), 
11a1·e coex isted, 0 1· have precede(l the pseudo-hypertrophy. In 
a few (Ducltenn e, Benedikt), epileptiform convtlls ions arc saicl to 
have preceded the appeamnce of the di;ease. In sevci-al other 
cases the patients (children) possessed a spec ia ll y low degree of 
in tell igence, or lhern were also anomalies in the externa l de1·elop
ment or the skull, either 11yd rocephalic conligu ration (Coste and 
Gioj:1, Duchen1w, Friedreich), or a sy111met1-y (R oquette, lloIT
ma11n). or ei1·cnmsta nees of a more accidenta l natu re which may 
lmvc been related to tlie d e1·elopment or the disease, atmospheric 
influences-such as frequent over-heati ng and chilling-a ncl 
clam p, cheerless dwel lings. and poverty, arc mentioned. In a few 
instances the patients had previously sufT<'rcd with ac ute diseases, 
especially measles (Stofl'ella, Griesinger, 1Iofr111 a n11), or prntracted 
scrofulous affections ( \Verni ch, Seidel); in one case the cause is 
sai(l to have been a fall from becl in the fourth y ear or age. 

Sym]ltoms and Course. 

The cardinal symptom is increase o r 1·olume with s imulta
nrous impairment of function in certain Yo1untary muscles; as a 
rul e it is the muscles of the lower legs, though often also those of 
the /highs, which exhibit the symptom, e ither exclusively, or 
at lmst first of a ll , and most prominently. \Yhilc, therefore, 
onl inary progressive muscuhu atropl1y is characterized by the 
upper extrem ities being first a[ected, ancl in these parts certain 
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muscles of the h:rnd 0 1· shoulder first of all , " ·e sec in pseudo· 

l1 y pertrophy, es pec ially H it occurs in childhood, the lo1re1· 

extremi tiL•s fir::;t attac ked, nntl in th ese certa in musc les o f the 

calf, as the g:1' t rnc nemius and solens. The dcr clopment of a 

considerable 1'x<·1·~s of rnlumc does not usuall y occur until the 

symptoms of d i111ini sl1 ed functi onal e11e1·gy haH> exi slt'd for quit~ 

a time. The lat tc> r a rc especially marked in standing and in 

locomot ion. The cliikhen show nn inneasing UllCl' l'tain ty in 

,miking, tire n·1·y qui ekt y , fall easil y, and cannot rise wi thout 

l1 clp. By deg tw's it g rows harder to s tand without support, the 

ga it becomes waddling , or the child in walking s traddl es, dr

prcsses the poin t of the toe and rai ses tl1 e inne1· edge of the root. 

A s the process ex tends to th e th ig hs, s itting (lown and rising 

from thf' sitting pos tme become extre mely difficult ; in the former 

act the pa tient lets himself drop mechani t'all y upon his sea t. and 

in tl1 e latter li e seek s to assis t himself by bracing 11is hands firmly 

against his thig hs. unless thi s ma11 CX' n n e i::; renderecl impos· 

sible by progl'Css iv e mnscnlat· atl'Oph y o[ the muscles of the arm, 

wl1i ch often co-c·xis ts. H he is examined whil P lying on hi s bark, 

th e legs are u s ually fonnd spread apart, especially a t the knee<, 

whil e the feet arc nearer each other; the latter are in the position 

of pes rn l'O-eqninus, with the soles turned toward each other, 

the heels drawn up quit<> high , the knee and hip-join ts flexed. 

Plantar or dorsal flexion of the foot is ex 1•cut"d badly or not at 

all; the same is trne of snpina tion and pronation, while the 

ex tension and fio'x ion of the toes a rc u sually unimpaired. or the 

movements acr ornpli shecl by the muscles of the thigh, extension 

at the knee-joint is usually the first to suffer; adduction and 

imrnrcl rolling of t he leg is also made difficult , whil e flexion at 

th e kn ee is often unaffec ted. If the function of the il eo-psoas is 

impa ired, the patien t is no longer abl e to dra w up the thigh to 

t he body, or to rai se himself [rnm a dorsal decnbi tus to the 

sitting post nre. " "hen the impaimn' nt of functi on is very slow 

in its progress, ~o that the patient continues to walk ancl stand 

for a comparat ively long time, peculiar changPs in the cania ~e 

of the body arr d<' \'eloped, namely, a considerabl e lonl osis of the 

lumbar porti on of the spine and a compensatory kyphotic curre 

in the dorsal porti on. 
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This position is probably cansed by thP instinclirn effort to 

obtain a suret· support for balancing the trnnk upon the lower 
extremities, by mo\·i ng the centre of gnnity forward, ancl thus 
pre,·rnting the body from falling forward . ~\t a later period 
tlie kyphotic position rnn.y be \·e1-y much exaggerated, owing to 
an implication of the muscles of the loi ns antl back, especiall y 
the• q ualhat i lum bornm and sacrn-lumbalcs; OI', if the muscular 
afft•l'tion is mainly limitecl lo one sicle, a strongly marked scolio
sis ari.8es. 

These progressh·e impairments rontmst s trnngly wi th the 
outwanl appearance of the parts attackecl. The leg aml foot, 
and often the thigh also, look uncommonly large ancl rnl umi
non~1 and are more or less e11largpcl in circum ff'rence. In cases 
wlwre the process bPgins upon one s ide or remains unilatf'ra l, it 
i:; ea~y to ascertain t!Jc increase by rneasm P111 P11t; but it is often 
sufficiPnt to compare the patient's leg wi th that of a well child 
of the"same age, and in many cases a brief peri oll of obsl•n·at ion 
sumccs to clemonstmte a consiclt•mble g rowth, especially in the 
calf. The parts hy pe1·t rophi ecl, when \'el t by the hand, usually 
girc the impression of a spongy. hard-soft mass or fat, a great 
lipoma, without a trace of muscular tension a nd resistance. In 
atlrancecl cases this is trne both of the cah·cs and of the muscu
lar masses of the front ancl outside of the leg, and the front ancl 
inside of the thigh ; sometimes also of the pos terior 1wldc ancl 
dorsal masses. It can o[ten be clemonst1·atecl that the spongy, 
lipoma-like reel clepencls ·grea tly upon an increase or the sub
cutaneous fatty tissm', a n(l is therPfore mos t noticeable in places 
whcrn nature 11 as providecl an abunda nt panniculus. 011 the 
ot hl' r hancl, si ngle muscles often exhi bit a s trikingly firm and 
ha1·t1 consistency, al thonglt they may be more or less defi cient in 
functi ona l powe1', ancl even completely insensiti,•e lo the elec
trical st imulus or that of the wil l. These differences in con
sistenry are clepenclent on the fact that the disease is sometimes 
limitecl to exressire liporn atosis, while in ot her cases thi s is 
combined with ext reme p rnlifera tion of interst itial connective 
t i'Sll •' ancl rPt ra rtion of the newly formed ti ssue. (Comparn 
"Anatomy of the Disease.' ') 

When the disease ascends and finally attacks the upper 
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extremi ties, i t seldom does so in its origi nal form ; the form of 
ordinary progressive muscular at rop11y is much mol'e In~qne11t, 
and we may observe a combination of the latter, in the arm, with 
a pscudo-liypcrtrophy of the muscles of the trnnk and lower 
limbs (or of the legs below the knees only). This is especially 
the case with children, but may also occur in adults, as is seen 
in a case observed by me (a cook aged forty-four), in which there 
was pseudo-hypertrophy of one lower ex tremity, with great 
atrophy of the upper extremities. On the other hand, tht\re is a 
disease which does occur in atlults, and which deserves the rank 
of a special form oE disease, under the title of "hypertrophia 
musculornm progi·essiva adultorum " (Benedikt), in which the 
arms, especially the shoulders, are the regions first attacked, 
with hyper-volumen of the muscles affected. But these cases, 
for reasons later to be stated, must probably be counted in with 
the fo rm of disease designated as "trne mt1sc ular hypertrophy." 
The process in pseudo-liypertrophy is not such that an increase 
of ,-oluine can be cletected at one given time in all of the muscles 
of the lower limbs and trunk which a re diseased (i. e., fun ction
ally weakened), for muscles which are ex trnmely hyper-volumi
nous moy lie side by sitl e with other mn scles which, while 
equally feeble, are yet lax, tlaccicl, ancl reducecl in volume. The 
canse of this cli/l'erence can only be explained by anatomical 
explorations. " 'e can only speak here of our previous remarks 
upon the secondary and compensatory Jipomatos is of the atro
phied muscles which accompanies progressive muscular a trophy. 
Finally, it remains to be said that the invasion and progress of 
the disease is not always symmetrical, and that, even after the 
disease has lasted a long time, the hyper-voluminous muscles of 
one side m<iy correspond to muscles of normal or even less than 
normal volume on the other side. In the above related case of 
pseudo-hypertrophy and progressive atrophy in an old lady, I 
saw a preponderant affection of the left lower aml the right 
upper extremity. I have observed a similar crossing in several 
other cases. 

As in progressive mnscular atrophy, the muscles a/l'ected are 
not infrequently subject to jibrillary twilcliings; only they are 
less striking to the eye, and, on account of the masses of fat 
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which cover them, are less easily seen than in the atrophied 
muscles of the arm. The mechanical excitability of the muscles 
is variously increased in a few cases. 

'l'he electrical reaction of the affected muscles is influenced 
by two important facts: firs t, the atrophy of the proper muscu· 
Jar elements ; ancl secondl y, the lipomatosis o[ the muscle (a nd, 
to some extent, of the integument lying over it) . The conse
quence of both these facts must naturally be a weakening of the 
reaction, the former producing a diminution of the contractile 
mass, the latter involving a great increase in the resistance to 
the passage of the elec tric current. It is therefore evident that 
as the di sease makes prog ress the faradic and galvanic contrac
tility o[ the muscle must continually climinish. This diminu tio11 
may go to the extent of completely aboli shing the faradic and 
galranic reactions, as I have obsezTed in the above case in all 
the muscles of the left leg and foot, as well as i11 the trunks of 
the nerves (peroneus and tibialis).' fo the muscles of the right 
leg, which were much less altered in function and volume, the 
faradic and ga lvanic reaction under direct application was not 
lost, but considerably diminished. 

The exc itability and conductivity of the nerve-trunks can at 
least remain quite unaltered for a long time, a11d, since in this 
case one of the factors of weakened reaction (increasecl resist
ance, from interposition oE fatty masses) is absent, a sufficiently 
strong current may thus indirectly produce muscular contraction 
as long as contractile fibres ex ist. Y et by d<•grees the nen 'e
trnnks also exhibit a falling away in excitabi lity, especially for 
the induced CLH"rent, which is probably clue to secondary dt>gon
eration in the peripheral nerves (see below). It is certainly hard 
to 1·eronci le with anatomical facts the statements of the entirely 
norm al electrical conditio11 which certain anthol's make (especi
ally Schlesi nger, in a case lately observed in J\Ieynert"s Clinic). 
Among the qualitative changes in galvanic reaction, the pro· 
longation of the contraction at closure (closure-tonus) and the 

11 cannot tell where Friedreicb found the expression he quotes from me (!' in

tegrity" of the electrical exci tabili ty) upon page 317 of his work , especially as be else

where quotes ml;) (p. 2$3) ns saying precisely the reverse. 

VOL. XlY.- 11 
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"Liickenreaktion" of Benedikt deserve mention. The latter 
consists in a weakening or disappearance of the anodic opening 
reaction as the current is increased in strengt.h, and its reap
pearance when the current is made still stronger. It is probably 
due (according to Fick) to the twofold action of the current, 
whereby the excitability of a nerve is increased, while its con
ductivity, on the other hand, is diminished, thus causing a 
break (" Liicke ") in the series of reactions, at the point where 
the increased effect of the current upon excitability is neutralized 
by the increased resistance to condt1ctivity. 

Electro-muscular sensibility has been found increased by 
several observers (including myself), and by some diminished. 
The calf-muscles, which are the oftenest affected, am well known 
to afford the best means of testing this very uncertain phenome
non, and I therefore am inclined to allow these observations 
somewhat more value than similar ones usually possess . 

.Distitrbances of sensibility, of other kinds, are not infre. 
quent at the beginning and during the course of this disease. 
Pains in the back and the small of the back, piercing pains in the 
lower extremities, are in many cases reported as premonitory 
symptoms. 'l'hey seem sometimes to follow the course of certain 
nerves, the cruralis or sciatic (Rakowac), or are felt chiefly in the 
region of joints (the fold of the groin, the hollow of the knee, 
etc.); in a lying posture they become less or disappear entirely, 
while they a.re increased by attempts to Hex the joints. Panes
thesiro are also common, especially the feel ing o( cold and of 
formication, while anresthesire, in any considerable degree, are 
exceptional. 

Anomalies or circulation, of temperature, ancl nutrition in 
the parts affected must also be regarded as frequent. The dis 
eased regions, especially the lower half of the leg and the foot, 
have, in the majority of cases, a peculiar coloration, being partly 
pale, partly bluish, with a mottled appearance, owing to the ac· 
cumulation of dilated veins in certain spots; their temperature 
is decidedly lowered, at least in the advanced cases, sometimes 
standing at 8° or 9° R. lower than that in the axilla. The secre
tion is also lessened, as a rule; the skin is smooth and dry, some· 
what disposed to crack, and seems, as it were, thinned by being 
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stretched over the voluminous muscles. The condition of the 
subcutaneous tissue is especially striking. 'Vhile in progressive 
musctt!ar atrophy the integuments not rarely waste, and espe
cially the pannicnlus acliposus, we see, on the contra1-y, in psendo
ltypertrophy, along with the excessive development of fat in thP 
muscles, an increase of the subcutaneous fatty tissue which is 
sometimes very considerable. 

The course of the di sease is essentially determined by the 
extent to which the muscular aO'ection has spread . In the ma
jo1·ity o( cases the great skeletal divisions bounded by the joints 
seem to present limits, which, however, are not at all impassable. 
Thus we o(ten see the process confinecl to the muscles of the 
lower half of the leg; in other cases the muscles of the tuigh 
participate at a later perioil; and st ill later, the muscles o( the 
posterior surface of the pelvis and back. P seudo-hypertrophy 
of the upper extremities is ram, as above stated, ancl always 
seconclary; the increase or volume is mostly confined to a few 
muscles (deltoid, triceps), while the others are sometimes normal 
in size, sometimes diminished. 

The process ex tends most rarely to the muscles of the head, 
the neck, and the front part or the trunk; yet there are a few 
cases showing that these muscles arc not wholly free, in which a 
swelling o( the muscles or chewing, also or the tongue (Coste anil 
Gioja. Cl1vostek ), the stemo-c leido-mas toicls, the recti abdominis, 
etc., has been reported. " rhether the hype1·trnphy of the heart, 
observed in a few cases (Coste ancl Gioja, Rinecker), can be 
brought into connec tion with the general muscular affection, may 
remain undetermined. The ex treme o( diffusion is, perhaps, that 
which was attained in a case reported by Duchenne, in which 
almost all the voluntary muscles (including those of the fac-e), 
except the sacro-1 um bales ancl pec toral es, were hyper-,·oluminous. 
This was the case o[ n, boy agecl ten, whose intelligence was 
w~alc it resulted fatally . (See" Anatomical Changes.'") The 
nature of the disease is such that there are fewer circumstances 
leading to a fatal result than in progressive muscular atrophy; 
for the muscles of respiration, whether prnper or accessory. are 
much le s often affec ted . Yet the great dange1· which such an 
event involves is by no means out of the question, for pseudo-
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hypertrophy of the lower extremities is not rarely united, as we 
have seen, with progressive atrophy of the upper segments of the 
body. \Vhether children or adults who are attacked with 
pseudo-hyper trophy can attain to an advanced age is still ques
tionable, as the cases hitherto reported give no suffic ient accou nt 
of the matter. In fatal cases death was commonly preceded by 
disease of the organs of respiration, in the form of acute affections 
of the larynx and trachea, pneumonia, bronchitis, or ch ronic 
phthi~is of the lungs; in one case (\V. Mueller) by the symptoms 
of dementia paralytica, in one by scarlatina. 

Anatomical Changes. 
The pathological changes in the nrnscular ti ssue can be studied 

in the living subjPct by macroscopic ancl microscopic exam ina
tion of portions of muscle extracted for the purpose. As regards 
the methods of exploration (excision, harpooning), the remarks 
made in connection with progressive muscular atrophy are 
entirely applicable. Excision is to be rejected; harpooning only 
is allowed, but does not always lead to satisfactory and demon
strati1·e results, especially when, as is often the case, the pan
nicnl ns adiposus is thickened. F or the. present this procedure 
furnishes the chief material for studying the changes in the tis
sue of the diseased muscle. At present there exis t but very few 
complete reports of autopsies, only four in all (Enlenburg-Cohn
heim , IV. Mueller, Ba1th, Charcot). Besicles these there exist 
only the older statements or l\Ieryon, very aphoristic in form, and 
in recent times a very fragmentary account by l\Iartini. A some· 
what larger number of examina tions have been made upon tl1P 
li1•ing by Griesinger-Billroth, Heller, II' ern icl1 , Duchenne, Iiussel, 
Knoll, Rakowac, FJ'iec1reich, Schlesinger, and myself. ' 

Different observers, unfortunately, differ widely in the statement of tllc ana· 
tomical conditions observed by them, and their disagreement is still wider wl1cn 
they come to Interpret and to draw conclusions. It is impossible to enter upon 
special details in this place, and the reader must be referred to t11e literature of 
cases, and the pretty complete collection in Fricdrcich's work. Not hing further 
than n synopsis and grouping of the principal results can be attempted here. 

1 Auerbach's and Berger's cases are not included here. (Ct. " True Muscular Hyper· 
trophy."} 
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As seen by the naked eye, the fragments of muscle removed 
from the living subject, and the general mass of the affected 
muscles at autopsies, appear discolored, pale or yellowish white, 
and on ly in Jess advanced cases of a faint light-reddish tint. If 
the disease has made great progress, the muscles of the corpse 
have a soft, inelastic, almost doughy consistency, their cLLt sur
face exhibits an exquisite fatty lustre, and their whole appear
ance differs so little from that of the subcutaneous tissue that 
only the striped appearance here and there visible euahles us to 
recognize the muscle as such; in places abundantly covered with 
fat (as the gluteal region) the boundary line between muscle and 
panniculus adiposus is sometimes hardly traceable. Such mus
cles as are attacked without being hypertrophied look like those 
desc1·ibed under the head of Progressive Atrophy. 

The conclition most frequently shown by the microscopic 
examination is an abundant de,·elopment of fat, interstitial or 
even interfibrilla1·y, which must be n'ga rded as the cause of the 
increase of volume in the affectecl muscle. It is, however, very 
probable that the development of fat is not the primary fact, but 
that it is preceded by a stage of hyperplastic development of 
connective tissue, so that the whole must he spoken of as a11 
irritative, inflammatory process, as in the case of progressin~ 

musculal' o,trnphy. The proliferation of connective thsue springs 
first from the perimysiun1 internum, and from the adventitia of 
the small vessels; the newly formed connective ti ssne appears 
to be especio,lly rich in small-celled (sometimes spindle-shaped) 
elements a nd nuclei, which undergo secondary transforn1ation 
into fat-cells. At any rate, dttring the eo,rly stages of the pro
cess, it is common to see the fat-cell s arranged in rows like a 
rosary in the midst of a striped basal tissue, which is explained. 
it is trnc, by some authors (Cohnheim) as the empty, collapsed 
sarcolemma tubes o[ the vanished muscular elements, but is 
decidedly affirmed by others (Fricdreich) to be hyperplastic in
terfibrillary connectirn tissue. The assumption that the for
mation of fat is preceded by a hyperpl astic proliferation of 
connective tissue has been all'eady stated by Billroth (in Grie
singer's first case), and is shal'Pd by " 'ernich, Knoll , Duchenne. 
Jaccoud, and others; upon this rests the designation of the 
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disease as paralysie myosclerosique or sclerose muscnlaire pro
,qressioe. This assumption is supported by the fad that in some 
cases the process seems to have been arrested at the stage of 
lorm ation of con nective tissue, or at least the transfol'mation into 
fatty tissue seems to have taken place to but a slight extent 

(Russel, Knoll, Rakowac). 
rr the iuterstitial fat is more abundant, coarser bundles of 

muscular fi bre are first pressed apart, then the single Jll'i111itire 
fib!'es are separated in the same way, so that at last an entil'e 
muscle seems uniformly penneated by Catty tissue. The primi · 
tive fibres become attenuated at the same time, and at last they 
disappear altogether, leav ing behind them only the collap$ed 
empty tubes. This condition I have myself observed in a fully 
developed pseudo-hypertrophy of the calf-muscles, with com
plete immobility aml want of response to the electri c stimulus. 
But where the flisturbance of function is slighter the cross stripes 
of the primitive fibrPs can alw<tys be found, though the fibres 
fot· the most part a!'e vel'y much thinned in respec t to diameter. 
Thel'e is one striking phenomenon, to which Cohnlteim first 
call ed attention, and which has been confirmed by K•1oll, Banh, 
\V. l\Iuell er, ancl myself. namely, the occurrence o[ decidedly 
hypertrophied fibres along with others which were more OI' less 
a ttenuated. These hypt'rt rophiecl fibt·es. of twice 0 1· thrice the 
usual thickness, generally present quite a normal apprarance, 
and have only in spots somewhat of a finely granulated look; 
Barth found their transverse stripes very indistinct. Cohn· 
heim and Knoll have farther found a dichotomous or tricho
tomous division of the hypertrophied elements -a condition 
resembling that which Friedreich d emonstrated in a case of 
pl'ogressive muscular atrophy. 

That the muscula!' elements themselves may be implicated in 
the initative process, is further confirmed by the multiplication of 
the muscular nuclei (Friedreich, Charcot), and by the occasional 
fine granular cloudin<'ss of the muscular fibres, which di sappears 
after the addition of acetic acid, and must tl1el'efore be looked 
upon as a parenchynrntous exudation. In \V. Muellel''s case mns· 
rular fibres with g rnn11lar contents were seen, presenting a vari
cose appearance with ultPt·trnte enlargements and constrictions. 
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As a final stage or the process we may mention, besides 
the simple atrophy or lllllSCLllar elements, a fibrillary fissmalion , 
(Barth, Charcot, Friedreich) or waxy degeneration (Charcot, 
Friedrcich), while proper fatty degeneration seems to occur only 
by way o[ exception and in a Ievr fibres. 

The post-mortem appearances observed by 'Martini arc quite unique and at pres
ent seem harJ to iuh:rprct, and so arc those which Schlesinger llLtaincd by exci
sion from the living body. The former states that in the transversely-striped sub
stance of the primi tive buncllcs there occurs a peculiar formation of fasural spnccs, 
which gradually en large and fill with a sero-albuminous llui<l. With the progres
sive d1sappcnrauce of the striped substance, these fbsurcs run together, and at last 
form tubc-hhapcd fibres, which in section are ring-shaped, o r (if they retain their 
septa) appear as disks perforated like a sicl'c, with n number or round openings. 
Marlrni therefore designates this process as "tabular'' or "serous" atrophy of 
muscle. ln Schlesinger's case there was found 1m abuncbnce or fiUrillary and 
undulated (wcllenformiges) t issue, nmoug which were mu.:::cular fibres in various 
states· some retaining their cros" stripes, some iu the condition of granule-heaps of 
a distinct yellowish color, some irregular in outline, some in the form of roundish 
or longish masses, destruction o( muscular masses by grnnular degeneration. 
Neither proliferation of the interstitial tissue nor increase in the volume of individ
Ut\l muscular fibres could be observed, but a considerable vascula rity was every
where prcseut. Schlesinger believes himself justified in as!-uming upon the ground 
of this obsen'atiun that. the abundant fibrillary tissue did not originate by the onli
nary process from connective tissue cells, but from mm;culnr fibres; that the disease 
therefore appeared first in Urn muscular fibr<'s themselves (as a. process of chronic 
iuflammntion), and that the interstitial tissues were thcrrfore drn.wn to part.icipute 
in the process at a later time. Probably this case is related to those of Hakowac, 
Russel noel Knoll, above described. 

As re~arcls the changes in the nervous system. we are at pres
ent confined to the Jew results of autopsies already mentioned.' 
In the case or Eulenburg·Cohnheim the result of a naked-eye 
examination was entirely negative. The brain, cord, and their 
envelopes, also all the nerve-roots and the trunk or the sym pa-
1lwti1", presented no abnormal conditions. The sciatic and crura l 

1 The oldci:;t observations by Meryou (1852), the relation of which to the disease 
iu question is certaiuly l!IOme1Vhat doubtful, remarked no a.uomalies W the nervous 
system. 
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nerves of both sides were somewhat flattened, bL1t showed no 
other changes. In the case examined by \V. 111ue!ler, which was, 
however, complicated with dementia paralytica (in a woman agecl 
thirty-four), there was found an extended degeneration in the 
cord, especially in the lateml columns, consisting in a thicken· 
ing of the intersti tial connective tissue with an increased nnrnber 
of cells, a diminution of the diameter of some of the primitive 
nerve-fibres, with grannlar change of the primitive sheaths ancl 
partial disappearance of the axis-cylinders. In the gray snb· 
stance the ganglion-cells were uninjured as far as to the middle 
of the lumbar swelling; farther downwards there was an atten
uation ef the anterior cornua, especially on the right, with atro
phy of tlie greatest part ef the gan.qlion-cells contained in them; 
the intervening substance was unusually dense and poor in axis
cylinders. The trunks of peripheral nerves (peroneus, tibialis, 
sciatic) exh ibited a considerable increase in the volume of their 
interstitial connective tissue, with groups of fat-cells interposed 
here and there; a similar development of connective tissue was 
also found in the anterior roots, which were colored gray, but 
withont any injury to the primitive fibres. 

Barth likewise found extensive changes in the cord ancl the 
peripheral nerves, but is inclined to interpret them as secondary. 
They consisted of wedge-shaped or roundish spots, distinctly 
gelatinous, irregularly distributed in the white substance of the 
anterior and lateral cohrnrns of the cord. In these spots the 
11erve-fibres were few ; their place was taken by a finely granu
lar substance, traversed by large, fnll blood-vessels, and contain
ing numerous corpora amylacea. In the anterior cornua there 
was found only a very small number of ganglion-cells, and the 
vessels were much dilated. The sciatic nerves were strikingly 
broad, and the several bundles were pressed asunder by a depo· 
sit of fat. 'rhe sympathetic was not exam ined.-Marti ni men
tions the lipomatosis of the nen'e-trunks only incidental ly; bis 
promised pnblication of the condition of the cord has not yet 
appeared.-In the case examined by Charcot (the boy of ten 
years observed by Duchenne) the exam ination of the cen·ical 
enlargement ancl the upper dorsal part of the cord gave an abso· 
lutely negative result, and the same in respect to the anterior 
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cornna anc1 the large ganglion-cells contained within them. The 
anterior mots and the nerve-trunks (sciatic, median, radial) were 
likewise normal. \Vhen the mnscles were examined, entirely 
normal portions of nerve were often fonnd, and only once (in t];,. 
psoas) was there in them a very marked hypertrophy of the ax1s
cylinilers. 

Theory of the Disease and Analysis of' the Symptoms. 

The important question to be answerec1 is, whether the pseLL
do-hypertrnphy of the muscles should be looked upon as an 
independent form of disease, or only as a speci"l development 
o[ progl'essive muscular atrophy. If the indepenc1ence of the 
disease is gmnted, the question as to its primary myopathic or 
neuropathic origin will have to be considereil. If the second 
alternative is adopted, the same question will have to be put, but 
(acco1·ding to the statements made under prngressirn muscular 
atrophy) without any immediate hope of definite decision. 

The chief arguments in favor of the essent ial identity of prn· 
gressive musculu atrophy and of psendo-hypertrophy are as 
follows: (1.) Agreement in the fnndamen tal histolog ical changes 
of the muscle. Althongh upon this point, especially in respect 
to pseudo-hypertrophy, we have seen that there al'e many un
solved conti-aclictions, yet we may be tolerably sure of a; much 
as this, that in both diseases the first stage consists of a chrnnic 
irritative process, proceeding from the inter;titial connective tis
sue and affecting secondarily the muscular elements-a chronic 
myositis accompanied by interstitial hyperplasia of the connec
tive tissue (Friedreich ). In the snbsequent course, in the com
plications of this originally identical process, differences certainly 
arise which requi.re special explanation. Another and a weighty 
argument is (2.) the extremely frequent coincidence of p;eudo
hypertrophy of single muscles with diminution in the size of 
others, near or remote, which are similarly impaired in their 
functions. Sometimes, and not rarely, a marked pseudo-hyper
trophy in the lower extrem ities will be combined with the usual 
form of progressive muscular atrophy of the upper part of the 
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body . Finally (3.) , essential agreement in respect to etiology 
and clinical course may be noted. P oints held in common are: 
the preponderance of the male sex; the infhtence of a predispos
ing d iathesis, usually congenital , often referable to hereditary 
tendency ; the occu1 rence of several cases in one family, the suc
cessive attack of several brothers ancl sisters at a certa in period 
of life. It is pla in that the two diseases may take the place the 
one of the other, as the example communicated by Russel shows, 
where in one family two brothers were attacked by progressive 
a trophy, and a third by pseudo-hypertrophy. As regards the 
clinical co incidence, I will only mention the numerous common 
poin ts in the functional and elec trical condi tion of the muscle, in 
the manner of extension of the muscular affection, in the later 
consequences (secondary deformities), etc. 

If, on the other hand, we group together the p rincipal points 
ef difference, we find them relating first to the manner in which 
the histological process further develops itself in the diseased 
muscles. BL1t thi s difference is only partial. The secondary 
implication of the musc L1lar tissue, the was ting ancl final disap
pearance of the muscular elements, partly by simple a trophy, 
partly in the form of fibrill ary fission or waxy deg2neration, is 
common to both p rocesses, on the whole. I t might be said, at 
most, that a participation of the muscular Jibres in the proper 
irrita tive processes seems to be somewhat more frequent and 
marked in pseudo-hypertrophy than in progressive atrophy ; 
bu t we find in the psendo-hypertrophic muscles, in addition to 
and subsequent to the initial hypertrophy of connecti ve tissue, 
:111 excessive development of fatty tissue, which in a later stage 
transforms the whole muscle and its neighborhood into a spongy 
mass of fat, and a t the same time often makes the muscle enor
mously voluminous. (fo a few cases, as the observations of 
Russel, Knoll, ancl others, prove, it seems that the external in
crease in bnlk may originate solely in intersti tial proliferation of 
connective tissue). Nevertheless, even in this excessive develop
ment of fa t in pseudo-hypertrophy, the distinction from progres
sive atrophy seems to res t solely upon quality. \Ve bave seen 
that the latter disease is not rarely accompanied by a secondary 
lipomatosisof the muscles attacked, and that the atrophied mus-
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cles are not seldom enabled by this "compensatory " process to 
increase in volume up to the point of equalling or even surpass
ing their former size. This secondary lipomatosis after atrophy 
especially aO'ects those mnscles which are the favorite seat of 
pseudo-hypertrophy. Friedreich very properly points out bow 
much irritative processes in general favor or provoke the patho
logical development of fat, of which fact numerOLlS instances are 
found in the history and etiology of lipomas and of other lipo
matous pro\ iferations. 

The etiological and clinical diO'erences between psendo-hyper
trophy and progressive muscular atrophy are most strongly 
expressed in the facts, that the formet· is almost peculiar to 
childhood, while the latter arises more frequently in adults in the 
midclle period of life; that, further, hypertrophy begins (almost 
without an exception) in the lower ex tremities, and ve ry often 
remains confined to them, while progressive 1m1scula r atrophy, as 
a rule, prefers the upper extremities and the muscles of the trnnk. 
And yee these distinctions, far from widening the gu[[ between 

·the diseases, perhaps help to fill it; perhaps they point to the 
canse which gives rise to a divergence in two cases originally 
based npon one and the same histological process. In child
l1ood, as has been statecl in connection with progressive musculat· 
atl'Ophy, there ex ists a circumstance especially favo1·ing the 
development of the disease in the lower extremities, namely, the 
great efforts made with these limbs in the acts of standing and 
walking. If the dhtthesis be present we shonld not be surprised 
to !incl just these parts first attacked; and might not childhood 
present conditions favoring ancl accounting for the occurrence of 
the process in that form which characterizes psendo-hypertro
phy, namely, the excessive clevelopment o( fat in the muscles 
attacked 1 In fact , such conditions seem really to exist. Friecl
reich calls attention to the fact that th e fattening of cattle is 
favored by youth, by fat-producing nutriment, and by rest, and 
that all these circumstances meet in the pseudo-hypertrophy of 
childhood. The fact that the lower extremities usually SLtO'er 
condemns the chi lcl at an early period to continuecl inactivity, 
and his nouri shment consists, often to a very great extent, espe
cially in the lower classes, of the fat-forming cereals. It is true 
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that the pseudo-hypertrophic development of fat is not a case 
of simple passive fattening, but of a n accessory lipomatosis super 
vening on a n actively intlammatory process; yet it is plainly 
shown by the frequent considerable incrnase of the pannicul us 
acliposus a nd the lipomatosis of the nerve tmnks (Barth, Ma1·tini) 
that there exists a certain tendency to general adiposity. Put · 
ting these facts together (though all c1iffiCL1lties be by no means 
solved), we may affirm that Frieclreich's view is very probable, 
which consicle t·s pseu<.lo-hypertrophy to be only '' afonn of pro
gressive niuscular atrophy rnodifled by the peculiar strength qf 
tlte diathesis and by certain special attributes of childhood." 

\Vhether the musc ular affection is to be rega1·ded as primary, 
or as a secondary affection dependent on a previous lesion of 
trophic nerve-centres, must therefore remain undecided, espe· 
cially since the pathologico-anatomicnl material fo1· determining 
the intensity and extension of the lesions of the nerrnus system 
is at present very scanty. The same fact interferes with the 
interpretation of the accessory symptoms. Those disturbances 
of the sensibility which are often present, especially the pains· 
and parnisthesiro which follow the course of certain nerve-trunks, 
may perhaps be refe ITecl to interstitial proliferation o[ the con
nective tissue of the nerve trunks (compare tho case reported as 
above by \V. Mueller), ancl to the consequent irritation of the 
sensitive fibres.-The anomalies of circulation and temperature 
in the atrectecl parts (the bluish, mottled look, the dilatation of 
the veins of the skin, the diminution of temperature, and so on) 
may depend on the loss of muscular action, and the consequent 
interfere nce with the return of the venous current, or perhaps 
they may also be clue to collateral (livcrsion of circulation to the 
skin in consequence of the obliteration of numerous muscular 
bloocl-vessels (Friecl reich). But the later factor may be of sub· 
ordinate moment, as is shown by the circumstance that some 
observers have found the affected muscles universally rich in 
blooc1·vessels (Schlesinger), while the skin was afl'ected as de
scribed. 
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Diagnosis, Prognosis, aml Treatment. 

The diagnosis or psendo-hypertrophy cannot be made with 
certa inty in its early s tages, when the increase in the size or the 
muscle is not evident, or is very slight; but a close obserrnti on 
or its e tiology, and the appli cation of functional and electric 
tests, can help us at least to fo1·m a very probable opinion. The 
sures t evidence is furni shed, of course, by a microscopic exami
nation of portions of muscle extracted by the harpoon, provided 
the necessa"y precautions be observed- plunging the harpoon as 
deeply as possible, on account of the frequent thickening of the 
panniculu"-and that the operation be repeated . In la ter stages 
or the d isease no greatPr mista ke is likely to happen than that 
or di agnosti ca ting true muscular hypertrophy, but the func
tional and elec t1·ic tes ts a m sufficient to guard against thi s. 

The pro_qnos is, as has already been intima ted in speaking of 
the course of the di sease, is somewhat more favorable in regard 
lo life than that of the comm on form of progressive muscular 
atrophy, unless perhaps there exi sts a tendency to ally itself 
wi th the latter di sease. Bu t, as regards the disease, the progno
sis is st ill less favorable. Those mnscles in which a considerable 
amoun t of accesso1·y fa t- formati on has occurred seem to be less 
susceptible or a functional res ti tu tion than those in which the 
chroni c process of inflammation is unaccompanied with fo rmation 
of fat; and for this reason acm e is but rarely to be looked for in 
the acl rnncecl stages of the process. Statements to the contrary, 
ma de by a few authors, may often be based upon a mistakillg of 
thi s disease fo r true muscular hy pertrophy. 

The treatment must in general be conducted accord ing to the 
same principles as in progressive muscular atrophy. A carefnl 
prophy lax is i" of specia l importance; children congeni tally pre
clispo"ed, or the younger brothe.rs or sisters of persons who have 
already become affec ted, must be shielded as far as possible from 
injurions atm ospheri c influences, too early ancl exhausting loco· 
motion, excess of fat-forming nouri shment, e tc. 'Vhen the di s
ease has commenced, such intern al remeilies as toni cs, q ninia, 
iron, cod-liver oil, e tc., are as useless as in progressive atrophy ; the 
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same seems to be true of iodide of potassium, although its use is 
defensible upon the rational ground of its known power to pro
mote the resorption ancl di sappea rance of fatty tissue. As 
regards the use of localized gymnastics, we have as yet too few 
observations; but it seems to promise some advantage in the ini 
tial stages of the disease, though at a later period no success is 
to be expected, at least as regards the restoration of the affected 
muscles. l\lassage aud hydro-therapeuti cs seem to have been of 
value in some cases.-By far the greater part of the cases hare 
been treated by elect ricity for a longer or shorter pe1fod, some
times with the induced , sometimes with the constant current. 
Duchenne in particular has seen favorable results from faradiza· 
tion (i. e., induced current}, and in two cases has even obsened a 
cure(!) after treatment for several months. The constant current 
has been chiefly used in galvanization of the sympathetic. While 
Benedikt obtained considerable benefit from this procedure, other 
authors (Erb, Chvostek) observed no essential gain, or even 
(Roquette) an apparent loss. The local method, of applying 
faradiza ti on and ga h·anization to the muscles affected, would 
seem therefore to deserrn the greater .confidence.-Con ecutire 
deformities require a special orthopedic treatment, which, how· 
ever, owing to the continuance of the original disease, can only 
palliate tlie troubl e. ln a case contributed by Uhde, where an 
advanced degree of ]Jes varo·equinus existed, the deformity was 
removed, and the power of walking somewhat improved, by teno· 
tomy of the tendo Achillis (which was followed by an abscess in 
the calf). 
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TRUE MUSCULAR HYPERTROPHY. 

(Hypertrophia musculornm vera.) 

L. AuerbllCh, Ein Fn.11 von wahrcr Muskclhypertrophie. Vircbow's Archiv. Band 53. 
S. 234 and 397.-0. Berger, Deutsches Archiv fiir klinischc 1\Iedicin. 1872. 
B!lnd IX. S. 363.-B,.nedikt, Wiener med. Prcssc. 1872. Nr. 9. Compare also 
his Elektrotherapie, 1869. S. 186. -Friedreidi, Uebcr progressive l\Iuskelatro
phic, llbcr wahre und fal schc i\Iuskelhypcrtrophie. Bcrliu, 1873. 

True muscnlar hypertrophy is clinically characterized by a 
noticeable increase in the volume of tlte muscles, while the mus
c1tlar force may be ·increased, or may remain normal, or mai1 
e11en be slightly diminislted. Its anatomical basis consists of a~ 
actual hypertrophy of the mitscular elements. 

Partial hypertrophy of the striped muscles, especially of the tongue, has very 
long been known, ns has also the existence of muscular hypertrophy in connection 
with general hypertrophy of one-half of the body, of one extremity, or one side of 
the head. But the observation of pure cases of muscular hypertrophy in the 
extremities, and the separation of these from pseuclo·hypertrophy, with which they 
were confounded, or were considered as the initial stage, is one of the most recent 
discove ries. The number of observed cai;es is, therefore, extremely limited. It is 
doubtfu l whether an observation of Graves's brlongs to this class, in which sciatic 
t>ains were associated with a hypertrophy of the leg. The first certain case is that 
of L. Auerbach, in which the diagnosis could be confirmed by an examination of 
excised pieces of muscle. We must also regard as sufficiently well established 
cases two reported by Berger (and perhaps also a third case by the same), several 
by Benedikt, and one by Friedreich. 

In regard to causation, it is to be remarked that four cases 
(Auerbach, Berger) occurred in soldiers who had performed severe 
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forced marches during campaigns; two of Berger's cases were 
preceded by ileo-typhus or gastric fever, and a third by a gun
shot injul'y of the thigh, without lesion of the larger vessels and 
nerves. Benf'dikt's and Friedreich's cases were in adults; in 
tliat of Friedrnich the subject was a maid-servant thirty-lhl'ee 
years old, but in this instance the disease was probably congeni
tal ; at least, the left arm was said to ha;·e been larger than the 
right at birth. (Benedikt's proposed designation of "hypertro
phia mnscnlorum progressiva adultorum" seems, therefore, not 
improper upon the whole.) 

The cases hitherto observed have mostly affected the upper 
ext1·emity (Auerbach, Benedikt, Friedreich), and, as a rul e, only 
one upper extremity has been attacked; in Auerbach's and one 
of Benedikt's the right, in Friedreich's the left. In those cases 
al so in which the di sease was seated jn the lower extremities 
(Berge!'), it was always confined to one of them. In the cases of 
Auerbach ancl Friedreich the increase of volume affected almost 
all the muscles of the arm, and especially those of the upper 
arm and the region of the shoulder. The circumference ol the 
upper arm was, in Auerbach's case, 5! and 6t cm. greater, and 
that of' the forearm 5 cm. greater than the corresponding meas· 
ures upon the unaffected side; similar differences a1·e given by 
Friedreich , as also a considerable increase in the breadth of the 
hand (2t cm.), caused by hypertrophy of the interossei and 
enlargement of the ball of the little finger. In Benedikt's cases 
the hypertrophy was essentially limited to the muscles of the 
shoulder (deltoid, pectoral is major, teres major and minor, serra· 
tus ant. magnus). In Berger's cases-which possess, in many 
points, the u sual characteristics of pseudo-hypertrophy-the 
muscles of the calf were the tirst and the most severely affected. 

As regards the functional energy of the diseased musdes, 
Auerbach fonnd that a greater display of force could be made 
for brief exertions, but that fatigue occurred more quickly than 
is usual. Berger ancl Benedikt found the power somewhat les
sened; Friedreich found it at least as great as upon the healthy 
sicle. The consistency of the muscles attacked was hard and firm, 
and on contraction they bellied out strongly and compactly. 
Fibrillary contractions are mentioned by Berger only. The 
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mechanical excitability was found inc1·eased by Benedikt ; under 
galrani c tests he found lh t' "L(icken1·eac ti o11" and closure-clonu s. 
A Ul' rbach found the excitability und<·r constant cunents equal 
011 both sides, but weak<'ncd fol' induced currents on the di :wa,;ed 
sid<'. Erb (in Friedl'eich' s ease) found it nol'mal on both sides 
for both classes of cnnent s, with the exception of the ball of the 
thu111b, which look ed a s if atrophied , and exhibilecl a co rre
spond ing diminution of excitability in the flexor pollicis brel'is 
ancl opponens, both under direct and indirec t applications of 
ele1·tricity. In Berger' s cases, on tl1e other hand, the excita
bility under both classes of CUl'l'ent was di111ini shed, and so \\'as 
the l'<' fi cx excitability. 

or the condition of extracted pieces of 111u ,rle. rrports h:l\'e 

bPt• n made by Auerbach , Berger, and Friedreich. Tll o:-5e of 

Aut·1·bach a1·e espec ially carC'ful. Tl1e pieces of the deltoid and 

biCl' JlS which he cut out exhibited a pe1foctly norm a l s tru ct ure, 
but an enoru1ous breadth of the musculal' cylinders; t11 e ir cli am
elt>r in the deltoid an•raged 120 ,,, while specimens takPn by way 
or comparison from dead bodies meas ured only from 38 to 7.) µ. 

Th" rnuscular cylinders of the di seased (rig ht ) biceps had di am
et<'r,; l'l'aching to 103 1,, those of the left onl y 110 I'· By 11 1<·as
lll'eme11t of the breadth of the sepnrnlc s tri; c .l.uerbach prn ves 
tl1at the enormous increase in breadth cannot be due solely to 
the contraction following ex section (rigor 111 or tis), bu t depend s 
on a<' tual hypel'trophy. A comparative coun t of tl1 e muscular 
nnl'lei in one cubi c millimetre of normal a nd one o[ hy pertl'O
phiPd mu sc·ulru· substance showed but sli l(h t <liffel'enccs, so that 
a co nsidernble g rnw th of nuclei in the hnwrtrnphied muscle 
must :ibo be n.ssurn ec1 . 'rh E' in\'PSt i~nti o n s bot h or Bergpr nnd 

of Pri Pth eich likewi se d Pmon~ trnted a considera ble inc n · a ~t' in 
thp thi<"kness of the muscular fibres. n111 01111ting e\' l' ll to a <10111,. 
J i n ~, while th e cross s triation~ wen~ well r0tn.ined. Sympt o111 s 

of l(l'Owth of in ters titial fat or connec ti1·c tissue were enti1·ely 

:1hso•ur. both here and in , \ uerbach' s case. 
An1 ong the muscul ar symptoms presented by the abo•e cases, 

disl1uba11ces Q/' sensibilityancl circulation de:-rn ·e espec ial n!l•n
tion. The form er wP!'e fo11na only in Rr~ rg0r1 s (·::ts0s (v iolt1 nt 
neuralgifonu pain f' . for111i c:iti o11 , anres tlt esia); in the other cases 

VO L. XIV. -12 
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the sensibility of the skin was normfLl. In Auerbach's case a 
li vid coloration of the diseased arm is mentioned. Benedikt 
found in one case symptoms which entitl ed him to assume au 
a.f!ection ql t11e sympallietic; the face was rr uder and the secre. 
tion of sweat was increased upon the affected (right) side; the 
pupil was dilatecl and the sympathetic was sensitive to pressure. 
In another case there existed extensive vaso-motor paralysis in 
the face, the neck, on the breast, and over the shoulder-blades, 
which di sappearec after galvanization of the sympathetic. 

In regard to the theorv of the disease the first question to 
settle is, whether the muscular hypertrophy should be consid
ered an independent clise"se, or only as a first stage of psendo
hypertrophy. 'l'he latter Yiew is taken by Berger and Auerbach. 
Auerbach assumes that the primary excess of nutrition is fol
lowed later by a prncess of retrograde metamorphosis with 
atrophy of the muscular bnndles, and a filling in of the enla rged 
in terstices with connective tissue and fat. 'l'he appearance of 
this stage of retrogression is hastened by the abuormal condi
tions of circulation, especially by the disproportionate growth of 
the capillaries envelop ing the muscular cylinders, which transfer 
their nutritious materi als in less abundance than for merly to the 
interior of the rnnsc t1lar cylinders, and more abundantly to the 
in terstitial substance. In this way hyperplasia of the latter and 
atrophy of the muscle-cylinders would necessa rily be produced. 
But, ingenious as is this theory, the transition from true to false 
hypertmphy (or the super-induction of interstitial growth of fat 
and connective tissue) has not been demonstrated by a single 
posi tive observation, while the favorable clinical results and 
the permanen t func tional and elec tri cal integrity of the diseased 
muscles, etc., are en tirely incons istent with sueh a view. The 
question whether the trne muscular hypertmphy shonld be 
regarded as a genuine muscular lesion or as a. tropho·neurosis 
(Berger) can hardly be di scussed at present, owing to the entire 
want of material for its J ecision. 'l'be affection of the cervical 
sympathetic ohscl'\'ecl in Benedikt's case may probably he re-
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garded as simply a case of combined disease, such as is observed 
in some instances in progressive muscula r atrophy. 

Among the symptoms, one deserves especial attention, namely, 
the readiness wi th which fatigue of the muscle occurs (Auer
bach) , or even a general weakening of i ts power (Berger, Bene
dikt). Auerbach finds the canse of this singnlar phenomeno11 
in the fact tha t the muscula r blood-vessels do not increase in 
proportion to the g rowth of the muscular cylinders, and that 
the restoration of the muscular fo rce after expenditure must 
take place too slowly ; perhaps also the in tra-muscular tennina
tions of the nerves are not developed in suffi cient proportion to 
conduct the volitional impulses readily. Benedikt, too, a ttri
butes the loss of function chietly to an inadequate growth o! the 
nervous elements ; also to pressure of the swollen muscular 
substance upon the terminal nerv ous appara tus, and to a prob
able pl"imary lesion of the central trophic ganglion-cell sy stem. 
Fried reich, on the contrary, in explaining the rapidi ty of exhaus
tion, admits bn t one hypothesis, that o[ di sproportion between 
the muscnlar and the vascnlar mas es. The increased power 
for brief exertion, as in Auerbach's case, rather g ives reason to 
suppose (according to Friedreich) tha t the hypertrophy of the 
muscle is accompanied pari passu by a hyper trophy of the 
terminal motor ne1· \'e-di sks, or of the components of the motor 
nerve- fi bres, which serve in the comlnction of the voli tional 
impulse-that is, the primitive fibrill ro composing the axis
cylinders. 
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EPiLEPSY AND ECLA~f PSIA. 

ll. B<N>rltanr:e, Praclcctioncs acndcmicac d c morbis ncn·orum. Francofurfi ct Lipsiac, 

17G2.-Tissol, TraitC: des ner fs ct de lcur maladies. P aris, 1778--80.-J. P. 

F mnl·, De curandis hominum morbi s epitome. Vol. YII. \'icnnac, 1821.-. ltt· 

dral, Cours de Pathologic inlcrnc. Paris, 1848, in the 2d vol.-!llarsl.ltll J/oll, 

Memoirs on tile nervous system. London, 1831.- Josep!L F'rank, Die Nc1\·cn

krankhcitcn. Leipzig, 18 13.- ilf. JI. R1Jmberg, .\.manual or the ucrvous cliscnscs 

o( man , translated and edited by E. IL Sicvck ing, New Syd. Soc. Lonclon, 

1S.i3.- llftssc, Krankhcitcn des Ncrvcnapparatcs. In Virchow·s Tiandbucl1 t.l cr 

Bpl'C. Path. u. Thcr. Erlangcn, 1SJ.3. - 1'roussl"1w, Lectures on clinical medicine, 

del ivered at the IIOtcl Dieu, Paris. Translated by P. V. Baz.irc. Revised and 

enlarged ed., hy J. R. Cormack, New Syd. Soc. London, 1870.- T'rilentin, Ycr

such e in ~r physiologischcn Patholog ic dcr Ncrnn. J~cipzig and Heidelberg, 

1 ~0 1.-.lf. Ro11entli<tl, Lchrbuch d cr Xcrvcnkrankhcitcn. Erlangcn, 1870.- ..1. 

Lchrbuch <lcr fun ct iondlcn NcrYcnkr:mkhcitcn. Berlin, 1871.

by various authors in A Sys-

diseases of the nervous system. 3d ed. New York, 1873.-J. M. Cl111rcol, 

L .•t;,:ons sur lcs maladies du syst~rue nerveux. Parill, 1872-3. In addition 

to these, consult the various manuals of special patlwlogy and therapeut ics. 

Epilepsr. 

The g"ncrnl li terature cited abo•e may be consulted, nnd besides : E. LoebcnRtcin

fAfbef, Wesen uncl lleilung d er Epilepsie. Leipzig, 1818-Jolin G. Jfaniford, 

Inv(•stigations into the nature and causes of epilcpsy.-I'urt11l, Natur u. Behnnd

lung der Epilepsic. Uchers. -von Hille. Leips. 1828.-llerpin, Prognosc uncl 

Behnncllung der Epilepsic. Deutsch bcarb. von Frnnk. Quedlinburg and 

Leipzig, 1854.-Delasilutoe, TrnitC de l'.t:pil cpsie; Tlistoire, Traitcmcnt, MCde

cine ICigale. Paris, 1854.-Scltrocdc-r van dcr ]{olk, Ou the minute structure nud 
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functions of the cord and medulla oblongata, and on the proximate 
cause and treatment of trnnshitccl by \V. D. :Moore. Lou . 

dun, New Syd. Soc. 1850.-A. and A. 1'enner, On the nalllrc and 
origin of cpileptifurm convulsions caused by profuse bleeding, and also of those 

of true epilepsy ; translated by E. B ronner, J ... ondon. New Syd. Soc. 1850.
Brown-S1:11.wrd, The nl.rious works of this author on epilepsy are cited in a 
foot-note to the tcxt.-Sievcking, On and cpi lcptifonn seizures, etc. 

2d ed . Lond on, 1861.-Gli. Bland 
affections. London, 1850.-Altlutus, On 
R•ynolds, Epilepsy : its symptoms, treatment, and relations to other chronic 
convuls i\'C Ji scascs. London, I BG I.-Gonzalez Echeverria, On ep ilepsy; anat· 
omo·pat hological and clinical notes. New Y ork, 1870.-Notlmagel, Ucbc1· den 

epilcpt.isclwn Anfal l. Volkmann's Sammlung kliniscl1er Vortriige. Leipzig, 
1872.-.\.ddit.ional short monographs and the essays on ep ilepsy in the journais 

nrc cited iu t.hc text. 

I ntroduction. 

The history of the development of the doctrine of epilepsy 
afl'ol'ds one of the most brilliant examples of the important aicl 
which experim entation on animals may furni sh towm·ds further
ing our knowlPdge of a diseased condition. This disease was 
known as far back as medical literature extends into antiquity. 
And th is is not 3Urprising, for the violent form of its coarsest 
manifes tations could not escape even the most superfi cial obser
ver. In the Hippocratic writings we find it charncteri stically 
described. In course of time a few additions were made to the 
Ey mptoma tology, and some new remedies-one genera lly as little 
to be relied on as another-were brought into use. Beyond this 
point, h owever, the knowledge of epilepsy made no essential 
progress for many centuries. Naturally there was no lack of 
attempts to explain its symptoms anc1 its nature. Innumerable 
hypotheses, clever anc1 foolish, anatomical and physiological, 
philosophical, e\· en theological, were advanced with thi s object 
in view. None of them rai sed tlie veil a hail" s breadth; 110ne 
contributed anything whatever to positioe knowledge. The last 
twenty years alone have advanced us at one time more than the 
prev ious twenty centuries taken together. The experimental 
researches of two investigators fn rn ishcc1 the starting-point, al
though some isolatec1 but unsatisfactory attempts had already 
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been made in this direction. In a series or experiment,, which 
were carrietl ont in a masterly manner, fit to serve as a mollt'l. 

Kussman[ opPned the ""'Y to an unc1c1·stunding of the epilepli1· 
seizure. Brown-SCqunnl, by numernus experiments upou an!
mals, fir:;t indicatPd a way, by following which it is perhaps po, 
sible to attain a more aceurate knowledge of the ep i l<11tic s/ofr. 

In the eonrse of recent years lhc efforts of nnious other iun·>
tiga tors have bpen atldell to these two fundamental works, aml 
their results will be alluded lo in the proper place. 

rntil a short time ago, in spite o{ the nnmber and variety of 
the names for it which have been gradually adopted, 1 no >l'ienli
fi c doubt existed that epilepsy was a perf,.ct ly definite disea'e 
with well-rna1·kcd symptoms. As Boerhaave ddines it, Epil cpsia 
esL abolitio subitu omnium Iunctionurn :rni111alium

1 
cum ang

mento motuum vitalium et motu convul si\·o in omnibus musc ulis 

corpol"is, so it has always been esteemed as a di stinct disease, to 
the definition of which the idea of "chronic" lias only ,·ery 
latt•ly been added. 

During the last ten years a mnl'ked rmction has set in against 
thi s Yiew. In the ffrst place one gl'Oup of sy mptom s aftt'l" 
anothel', which from a clinical point of vi ew apparently sl10\\'ed 
the fea t u1·es of epilepsy, has gl'adunlly been detached in pl'opor
tion as our inc!'easing knowledge pl'O\·ed that definite anatomieal 
changes in the bl'ain or other ol'gnns \\'ere the direct causes of 
epilt>ptic attacks. This is trne of un:emic seiznres ; also o{ all 
those epileptifor.n convuls ions in which demonst rable gross allt•r
ations exist in the crnnial cavity, the effect of wl•i ch taken al to
gether may be comprised in this, that either direc tly or by 

1 We give some of the Lalin designations, without alluding to the numerom1 populnr 

nnmes in \'.'.lrious modern la.ngnagcs : l\Iorbus sacer, mnjor, hcreulcus, con1itialis, cou 

'·ivnlis, mcnsalil't, insputatu<>, viridellus, vitriolatus, sonticus, caducus, lunalicus, freclus, 

eideratm~, scelcstus, dremonicus, deificus, astralio:, St. Valcntis, and St. Joannis. Ana

lepsia, Apoplcxia pcu\•a1 Passio Caduca, Perditio, etc. Compare Joseph Fmuk, Die 

Nervenkrnukheitcn. 4th vol.-At.t.cmpt.s ut an ex pl :tnution of 6evcral of these na.mes 

mny be found in Josat, Recherches hist.oriques sur l' E1Jilcptiic. Paris, l SJG. 
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simple mechanical conditions they occasion an anromia of the 
brain substance. In all these cases, and quite properly, we no 
longer speak of epil epsy, but only of ep ileptiform spasms, as 
symptoms o( the conditions in question . In this category belong 
tl1c epileptiform, or as they are also call eel it1 this case, "eclamp
tic," seizures in profuse hemorrlinges, in hydroccplialoid, in 
great hypencmias, in all in tracranial diseased conditions which 
are accompanied by considerable diminu tion of space, and par
tienlarly if t hey develop rapidly, as in the case of important 
hemonhages. In our opinion, howe,·er, this use of tli e term 
"eclarnptic" is confusing and unjnst ifi a.blc. (Compare the sec
tion 0 11 Eclampsia, and also the sect ions in the twelfth volume 
o( tl1is work on A nremia and IIypencmia of lhe Brain.) 

There can be no doubt that such a pathology as that just 
sk etched ag rees wi th the present positio11 of science. In this 
way a definite group of cases, which were formerly descrihed as 
"sy1uptonmtic,': is done away with; the spasmodic seizures ]iave 
rat her been rnlegated to the rank of a symptom merely, tho ana
tomical basis of which is well known. 

F or the same reason the so-called " toxromic " epilepsy, as a 
distinct disease, has been allowed to foll into disuse. The epil ep
tic mani festations, ·which may occur in various acute as well as 
chro ni c forms of poisoning, and among which lead·poisoning has 
always played a prominent part, are ca!lecl forth either directly 
01· indirectly by the action of the poison upon the central ner
vous system, in a way which cannot here be more particularly 
di scussed. In these cases, too, the epilepsy is only a symptom, 
and represents no special form of di sease. ' This whole group, 
therefore, of the "symptomatic and toxremic" epilepsies will 

be left out of consideration in the following account ; the incli
vidual cases find their place with the corresponding primary dis-
eases. 

In very recent times, however, "'e have even gone a step 
fur ther. F or quite a long time another form, "sympathetic 
or refl ex epilepsy," was recognized in addition to those men
timwcl. Uncler this name were comprehended those cases in 

1 This is also true of the epilepsy from drinking absinthe, on which Magnan espe· 
cialJy has recently laid so much stress. 
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which an irrilation of any kind, afiecting any sensitive nerve 
whatever could be proved, by the effects of treatment, or could 
at least be assumed, to be the source ancl s tarting-point of the 
disease. U the irri tation aml consequently tho state of spasm 
were persistent, as, e. g., in consequence of a cicatrix, we ca lled 
it epilepsy; if it were of an acute kind, e. g., from the eruption 
of a tooth in a child, we called it eclampsia. 

Of late even this mode of treati ng the subject has been 
rej{'cted by several investigators ns erroneous and confusing. 
Russell R eynolds especially, whose ,·icws on the pathology of this 
disease are highly esteemed, confidently main tains the opinion 
that the so-called sympathetic or reflex epilepsy is to be rele
gat<'d to the group of "convulsions" simply , anil must be com
plekly separated from epilepsy, wi th which it has nothing in com
mon save the symptoms of the peculiar convulsions: "epilepsy 
s!Jo uld be regarded ns an idiopathic disease, i. e., a morbus per 
se, which is to be di sting uished from eccentric conv ul sions, from 
toxwmic spasms, from the convuls ions occurring in co11nection 
with organic changes of the ccrebro-spinal centre, and from e\·cry 
other known and recognizable di sease." (R. R eynolds, I. c·., p. 
33.) R eynolds allows, to be sure, that an initation in the foot, 
in the mucous membrane of the digesti,·e tract, in thp lobes of 
the brain, etc., may result not only i11 simple com-ul sions, but 
occasionally e\:en in '' e1Ji lepsy;" in spite of thi s, however, he 
maintains tha t a sharp di stincti on sl1 ou ld be establ ished. In 
the case of convulsions "a condition of '.ncreased irritability in 
the reflex centre" merely has been reached ; in epilepsy, oa 
the other hand, thi s condition hns "acquirecl an existence of its 
own, and the exalted irritabili ty thenceforth depends upon nn 
altered nutri tion, which continues even after remm·al o( the ori
gi nal eccentric source of . irritation." In their external manifes
tations, int.heir dura tion through a perio<l of years, the two con
ditions may be wholly alike. The s imple convulsions, however, 
are di stinguished by their prononnced and constant relation to 
demonstrable irritations, and by yielding to the appropriate 
treatmPnt directed to thi s irritation. 

From the weight of R eynolds' anthority we feel obliged to 
enter somewhat more into detail with regard to his views, t hough 
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still but briefly. \\' e can not c1cern them correct, aml we reganl 
the division which lie makes as not fortunate. It cannot be 
c1oubtec1 that in <'p il epsy a peculiar conc1ition, an alteration per 
se. exists in the ccnti-al nervous system. But this "epileptic 
change,., 1 to the further c1iscussion of which we shall return 
below, is, in our opinion, al so fouml in rnany cases that RPy
nolth ca lls eccentri c cunnilsions, and can be explained simply 
accon1ing to Pfl1wge1' s laws of reflex action. The only two 
groumh which ltc adduces for the c1ivision do not render it 
necessa ry. 1"or at any rate no constant relation can be proved 
to exbt hetwC'cn the s ingle seizures of eccen trio convulsions antl 
any irritation whate,·er. It is a well-es tablished fact tha t in 
persons who have become subject to epilep tifonu seizures as a 
rnsult o[ a cicat rix or some such cause, these seizures do not 
OCC"Ul" only or exch1Si\·ely after irritations or the cicat1·ix, but 
al so qui te spontaneously Ol' after mental chnnges. 'rlie formel', 
however, "·ould necessa rily be the case H we had to do with 
"reflt•x mn.nift.•stat ions" only; for certainly, from a. physiol ogi
cal point of d ew, the conception of these has no other signifi· 
cancc than that the same connecting link of irritation alwnys 
prec<•d<·s them; but if conntlsions appear without being pre
cecled hy a definite external initalion, then a pathological change 
of some other kind must already have taken place in the reHex 
centre. In suC'h cases, therefore, we shall be obliged to assume 
a peculiar change in the pons ancl medulla oblongata. Bu t eren 
the faC't that recovcl"ies take place after remontJ of the irritation 
is by no means proof or a n essential difference, as Reynolds 
1·epn'"' 11ts it, for it chielly concerns cases which come under 
t1·ealmt'nt soon, in which, therefore, the epileptic change has 
not yl't become in\'etcrate; and it is well know n, too, that 
"idiopathic" epilepsies am relatively the mo; t curable if they 
are sti ll recent. If the "reflex epilepsy " have been present for 
y~ars, it docs not always di sappea r at once on the removal of the 
peripheral irritation, but single paroxysms make theiI· appear-

1 Jn lhc course o( this acconnt we shall always employ this expression and not that 
of " epileptic condition,1' which wa.s formerly used (or it, so as to render impossible any 
confu~ion with the · 1 <:tat cipilcptiqne/' which is em11lOj'Cd in French in a wholly 
dificrcut.scnse. 
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ance, proving that we ham to deal with something more than a 
simple chain of reflex manifes tations, for otherwise there would 
be nothing to excite any fortlter paroxysm alter the removal of 
the definite pathological irritant.' Finally, it does not farnr the 
idea of simple refl ex convulsions that (except in the case of 
wounds of the head) the fil·st. paroxysm follows only a ronsider
able time, perhaps a week, alter the establishment of the periph
eral irritation. 

Accordingly, the form of reflex epilepsy ougl1t to be retained. 
Only this name docs not appear to us comprehensh·e enough. 
\\' e shall subsequently hare to explain that the epil<'plic change 
is excited and lirouglit about not only by the peripheral nerves, 
but also, though less often, liy the spinal cord, and in less 
frequent cases by tl1e brain. Ii, therefore, those cases are 
designated as idiopathic or primary epilepsy in which no snch 
0xcitatio11 can be proved, it is perhaps not injudicious to rhar
actrrize by a name 1rhich commits us to no theory, viz., "SfC

ondary,'' all those other cases in which an aUeclion of the brain, 
the spinal cord, or the peripheral nerves, is present as a somce of 
excitement and a starting-point for the disease. llfeanwhile, we 
are agreed with Reynolds in excluding from epilepsy any epilep
lifonn seizmes which occur qnickly for some few times in conse
quence of an external irritation, and disappear just as quickly 
ap;nin after its removal. The teething convulsions of children 
furnish the type of these. Functionally, o! course, the process is 
hl'rC the same as in true epilepsy ; but ir. those parts of the 
bi-ain which will be mentioned further on, no eridence can be 
found of that more permanent change which must necessarily 
be present for the characterization of epilepsy. The name of 
E!'/umpsia may well be employed for these conditions, which 
Peter Frank very properly designatec1 as acute epilepsy. \Ve 
shall enter into this more lnlly when speak ing of Eclampsia. 

Thus, on the one side the domain of the epileptic conditions 
- has been more closely limited, in part co1Tectly and in part. 

wrongly, as we have just described, while in another direction it 

1 A pronounced case of this kind h:is been recently reported by Jlilzig in his u Unter· 
suchungeu Uber das Gehirn/' p. 187. 
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has wi thin the last ten or twenty years a tta i1wcl a markedly 
increased ex tent. A whole series of cases, the clinical picture of 

which would fo rmerly harn fi t ted into the frame of no one of the 

recognized gro ups of symptoms, are to-day reck oned as epilepsy, 
following the example of Trousseau ancl especially Grie;inger. 

The latter writer prcfen eil the des ignation of '' epileptoid condi
tions," but we do not hesita te to call them simply epilepsy. 
\Yhile formerly, in characterizing the disease, emphasis was 

laid u pon the convul sive symptoms, it is trne tha t now, from 
consicl era ti on of the " littl e attack s" (p etit 1nal), the opinion 

has gradually gained g round tha t lhe loss of consciousness is 

to be regai·ded not only as of equal significance, bu t in it is to 

be sought the controlling element of the epileptic attack. The 

study of the cpilep toid conditions has forced thi s way of looking 

at it more ancl more into prominence. In fa ct, the Yarying 

form s under which they ])l'esent themselves, and wl1ich will be 
descri bed fur ther on, lead to the conviction that not a complete 

aboli tion o[ conscionsness eYen, h owever sh ort it may have been, 

and with out any muscular spasm, is necessary to character

ize the di sease as epilepsy, but that a simple dizziness is snfli

cicnt,-in fac t, any alterat ion whaternr of the mental actirity 

occurring parnxysmall y, such as hallucina tions and the like. 

A comm on causal connection, however, viz. , an altered, i. e. , 
increased or dimini shed, degree of fu lness of tl1e vessels of the 

brain, embraces all these ,·ary ing features of the paroxysms one 

with another, and makes them comparable with the great attacks 

of the ordinary forms of epilepsy. Of this we shall say more 
hereafter. 

It can be prnved from the course of the epi leptoid condi tions 

that, although characterized sometimes by the most peculiar 

sym p toms, they ag ree essentially with the ordinary forms of the 

disease, and tha t the epileptic cllanr;e lies a t. the root of them 

too. F or instance, they are often preceded by a di stinct indu

bi table injury, or clnring their progress spasmodic symptoms 

occ tll', at first of limi tccl ex tent, but which gradually de,·elop 

the well-known characteristic features of the di sease; or again 

a major a ttack may appear suclcle nly, when fo r a long lime 

there had ex isted only the indefinite epileptoid attacks. R ecent· 
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ly, however, W estplial ' has insisted qni te properly tha t we 
should 11ot go too far in thi s direc ti on, that we should not 
at 0111·e ded are every pa tient to be an epileptic who occasion
ally pro:;e nts epiJeptoid 01· epileptiform accesses. Accord ing 
to hi s ex perience, he regards these a ttacks as among the most 
freq111•nt 'y rn ptoms in mental and nervous diseases of the mo:;t 
vari<'d na ture, without the character and eosential natme of the:;e 
diseases bl' ing determined by their occurrence in single instances, 
i.e. , without their being thus sta mped as epilepsy proper. " 'e 
sliall en<leavor further on to determine where the boundary lines 
sho11ld f) p d1·awn in thi s matter, what patients with epileptoid 
seizn1·0' may yet be regarded as suffering from epilepsy proper. 

" ' hili ', therefore, we considPr the establishment of these con
diti ons in true epilepsy a s essentially correct in the present state 
of 0111· knowledge, we cannot say the same fo r "epil. spinalis," 
a term which has been brought into use espec ially by Brown
S6qn:ncl. Of course, if we nse this designation for those cases 
in which an actually exi sting epilepsy is clr1·eloped in conse
quence of an affec ti on of the spine, it would ha ve a certain jus
tification. Still it is superlluous, for lwre the name of sPcondnry 
epil PJlS.Y, as above proposed, is in onr judg ment ampl y sufficient. 
" 'e mt1' t, however, very decidedly protest again; t the abuse 
which has recently come into vog ue of describing as spinal 
epilepsy the clonic anll toni c spasmollic seizures which occ u1· as 
a sym ptom in $pinal affec tions, which remain confined to the 
extremitit•s or even to the l<>gs, and are not accompaniecl by any 
trace of mental changes. \Vith just as mnch propriety could we 
speak of a spinal accessory or median epilepsy in the case of 
cloni c tw itrhings of the mu scles of the lingPrs or neck which prn
ceed from ci periplw ral a ffection of the median or spinal accessory 
1ie1·ve. In our opinion i t is most judicions to let the expression 
fall r ntin·ly into di suse, for on one hand it is unnecessary, and , 
on th <' oth!' r, it onl y leads to confusion. 

From all that has been said so fa r, it foll ows plainl y that it 
i' not possihlP at the present time to girn a brief defini tion of 
epil t>psy . In the following propositions, the reasons for which 

1 Ucbcr Agoraphobic
1 

Arcbh· f. Psycbiatrie u. Nervcukro.ukheitcu. Vol. III. 1872. 
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nn-..,, in pal't to be fonml in the cour~P o[ l he account, arP com

prchPnt1cc1 the wost irnportant charaetPrb tics o[ the di sease'. 
l'p to the ])l't'srnt lime epilepsy is on ly a clinico-symplorna

tological conc~ption, such, e.g., as apopkxy, but not aL all an 
n11ato111ical one) ns e. r;., cerebral 11emonhage. :KeYerll1elt'!"'S, 

it mu:-;t, according to nll our present knowledge, be ::itllu·n•d to 

ns t lw designation of a perfectly definite morbid condition. 
Thi s morbid condition is composed of two factors : of a per

sistPn t change in the central nervous f:_p:itl• m on the onP hand, 

nncl on the other, of external symptom<, which orcur partly in 
paroxysms~ n.ncl arc in part continuously pn·:3ent. The llll' I"<' form 
of tl11· paroxysms doPs not alone warrant the a ssumption of an 

rpil " J"'Y, for they may be procluced in a precisely similar way by 
Yarions other causes. 

The anatomical changes " -hi ch 1111<11·rli<' the group of symp
toms called epilPpsy, a1l(l which, in n gfren rase, are somewhat 

Yari able and morr or less clearly 111a.rked 1 nn' to be sought fol' in 
tho,;e sec tions of the Cl'ntral 1w1Tous s_p te m wh ich incl udl' the 
pons, the medulla oblongala, and the upper part o[ the l'l' ITical 

nwdulla. \ Ye are st ill unaware whether these changes, which 
co1htitute the essence of epilPpsy , al;o take place still [urther 
up or down in the brain and spin'1l co1·d, hut this is not probable. 
\\. e must, of course, di sregard such ch:rngp::; in the brain a11cl cord 
fl'5 nre a consequence of the seizures. 

Th <,se changes and processes in thP ahon' mentioned portions 
o[ the brain are up to the present tillll' unknown in theii· essence 
nnd nature, and either come into exi:::itPn l.'~ there primarily or 
a1·p l'XC ited secondarily, either by tlu· 1wripheral nerl"eS, the 
C•· rehnim, or the spinal cord. 

Th r g rnup o[ sy mpto ms in the inc1iric1ual seizures cmwRponcls 
physiologically to an excitation, or again to a fatigue o[ all or of 

ll11• 8i ngle motor and Ya so-motor ncrn.·=--, the nnclPi, i.e., tlu.• rell{;'X 
l'L' lltrPs o[ wl1ich, are situated in the part,; o[ the brain rdc1·n·d to. 

Fi11ally, the idea o[ ch ronicity bPlon~,; to the chamrt<·riza 

tion of epilepsy. In the so-called acute Ppilepsy or eclampsi" 
the eentral changes, which properly constitute the essence of the 
disease, are wanting. 
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Expaimental Researches. 

It seems proper to give before the clinical exposition a brief 
account of the series of experiments which have been unclertaken 
for the purpose of gaining a, clertrer insight in to Lhe nrtture of 
epilepsy. In bringing them together in this place, our chief 
object is to render the subsequent explanrttion of the pathology 
of the disease easier to understrtnd, and to enable the reader to 
obtain" connected survey of the material which can be u tilized 
in building up a pathology of the affection. The experiments 
may naturally be divided into two series : the one refers to the 
mode of Ol" igin and the character of the epileptic change, the 
other to the genesis ancl na,tnre of the seizures. 

Brown-Scquard' for some twe11ty·lire years has occnpied 
l1imself almost uninterrnptcdly with the artificial production of 
epilepsy in gu inea-pigs, a species of animals especially well 
fitted fol" the purpose. In these animals, alter the wounding of 
various portions of the nervous system, an epileptic state is 
graclually developed; as alter lesions of the spinal cord, section 
of one or both of the sciatic nerrns,' wounding of the medulla 
oblongata, Ol", finally, of the peclunculus ccrebl"i, or the corpora 
quaclrigemina. Of course we cannot in this place repeat all the 
multifarious details, and therefore present only those which are 
most important. vVith the peripheral nerves this effect follows 
alter sect ion of the internal poplitcal, the trunk of the sciatic, and 
the posterior roots of the nerves of the leg ; with the spinal cord 
it most readily follows after complete section of one lateral half; 
but also if the posterior columns, the gray posterior horns, and 
a portion of the lateral columns are si multaneously divided, or if 
only the two posterior, lateral, or anterior columns are separately 

1 His publications on this subject are scattered through various journals; the result.OJ 

of his earlier labors are contained in his book: ''Researches on Epilepsy; its n.rtificial 

producLion in animals, and its etiology, nature, and treatment." Boston, 1857. His 
later investigations are found chiefly in the Jouma.1 de physiologie de l'bomme, Vols. l 
and lll. 1 18.38 and 1860, an d in Vols. T. to IV. of the Archives de Pbysiologie nonnale 

t1 patbologiquc (Bro1on.SCqunrd, G'lutrcot , Vulpian), lSGS-1872. 
1 Thfse facts had already been observed by Vulpian ; com pare Arch. de pbysiologie, 

etc., 18GO, p 207; and Analoges bei Rana. temporaria1 by &Id.ff. 

VOL. XIV.-13 
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cut through, or if the ""hole spinal corcl is c1iddec1 , or finally, if 

a simple puncture is macle in it. These wouncls produce the 

most deciclecl effect when made in the tmct from the eighth dor

sal to the s0cond lumbar ,·crtebra, though the result sometinws 

follo\\"s e\·cn a[tcr a wouncl of any other portion. .\fter a short 

time a state of increased exci tability is developed; spasmodic 

twi tchings in certain groups of muscles first appear, ancl then 

complete epilc>ptic seizur0s. On a n a1·ernge, and most freq uently, 

from four to six weeks (11-71 clays) elapse before their first 

occurrence. The attacks, in part, break out spontaneously, or 

they arc dct•'rmined by the irritation of a definite portion of the 

skin, ,,-hic l1 Bro\\"n-Seqnarcl designates the epileptogenous zone. 

This inrluc1cs the check and the antero-lateral rPgion of the neck 

(trig<>minus antl occipitalis), and is always fouml on the same 

side upon which the cord or sc iatic ne1Te was wounded, but, on 

the contrary, is on the opposite side in wounding of the crus 

cerebri. This zone is inclicatecl bya certain d c'g rec of anm,t hesia. 

Sl ight it'ritations of it, pulling of the hairs, and the lih, are 

sufficient to produce the attack. Sometimes the epileptogPnous 

zone extends clownwarcls almost the \Yhole lenglh of the vcrte· 

bral column. The nttncks now occur with varying frequcmy, 

sometimes Yer;- often . After the epileptic state has lasted for a 

long time, perhaps for years, it graclnally subsides, and in the 

same proporti on the anwsthesia of the epilcptogenous zone 

dimini shes. lf i t has been produced by a section of the sciatic 

ancl a rapid union of the ends of the nerrn has taken place, tlie 

epilepsy al so cli ,appears again rapidly. Finally, it is also a vrry 

noteworthy fact that the young of such g uinea-pigs may be 

spontaneously epileptic, i. e., without any injury hadng been 

jnOictecl on them. 
This js wlmt is most essential in Brown-Scqnard's vrry 

numerous experiments. The same facts !tarn been determined 

by Schiff ancl " restphal. I may add from my own experimrnts 

upon guinea-pigs that in a nry strong animal, in which the cord, 

with the exception of the postl' ri or columns, was d ivided at the 

level of the third lumbar Yertebra, the most violent seizmes set 

in at the encl of only thirty-six hours, death occurring in the 

comse of them from ooclema of the lungs; and Schiff saw them 
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set in after three and !our days. Morem·er, the experiments liaxe 
been confirmed in regard to cats ancl rabbits, although not as yet 
in a thoroughly sati sfactory manner. SchilI' has also obsen-ecl 
convulsions in dogs at the encl of the first week after wounding 
the cord i11 the cervical region, yet the animals at the same time 
reta inc•tl consc iousness, quite contrary to the case of Brown
SCquar<.l's guinea-1Jigs. 

\\'estphal' prncluced an epileptic state likewise in guinea-pigs 
in another way. Ir lhe animals are giren light blows upon the 
bcac1, an altack of general convulsions results. Then, for a con· 
sic1crable time nothing special is to be noted; bnt after the lapse 
of some weeks the animals behave exactly in the same way as 
those in which lhe spi nal cord or the sciatic has been wounded, 
i. e., upon irritation of the abo''e-mentionecl epi leptogenous zone, 
or eYen apparently spontaneously, general convulsions b1·eak 
out in wliich comtt is also sometimes present, but at other times 
appears to be abse nt. This state lasts for from six weeks to six 
months. At the autopsy 'Ves tphal constantly found small 
hemorrhages in the spinal cord ancl in the upper part of the 
cerl'ical meclnlla. 

Ilitzig' has recently furni shed a further interesting contribu
tion to the pathogenesis of epilepsy, as he has been able to cause 
it by the arlificial production of morbid processes in the corti<-al 
portion of the brain. If, e. g., he removed the cortical rentre 
which controls the anterior extremity, "·ell-marked epileptic 
seizures, beginning spontaneous1y, set in after a. longer or 
shorter time, ·once on the very next clay, or after from three to 
six weeks. 

The significance of these various series of inquiries as to the 
etiolofry ancl pathology of the epileptic state in man we shall 
hare numel"Ous occasions to allude to in the further course of 
this account. 

ExpPriments l1ave aclvanc••cl us clecicleclly further in the 
knowl1•c1ge of the epi leptic seizure. A. Cooper' even sought to 

1 J~('hrbttch der Physiologie. La.hr, 18.js-59. 
' Rcrliner klin. Wochenscbr. 1871. No. as. 
• Unter.<:uchungen iibcr das Gehirn. B erlin, 1874. p. 271. 
4 Guy's IIospital Reports. Vol. I. London, 1836. 
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prove by experimen ts, which were, to be sure, very m eagre and 
defective, that ligation, equi valent to compression of t he carotids 
a nd vertebral ar teri es, induced epileptic seizures. Travers, like
wi se, and :Marshall Ila ll insis ted upon the resemblance of 
eclampti c and epileptic paroxysms to the symptoms occmTing 
a fter til e loss of g reat quant ities of blood. Kussmaul , however, 
was the jirst, in a work carried out in conjunc ti on with 'renner, 
to arrive at a g reat series of impor tant and well-established 
results. 'Ve can , of course, in thi s place only qno te the most 
essential of them. In the firs t place, Kussmaul sh owed incon· 
trovertibly t hat, when the brain is rapidly deprived of ai·te
rial blooc1, either by bleeding or by the ligation or compres· 
sion of the four great arteries going to the head, in vigorous 
animals not e therized, coma anc1 general epilep tic twitchings are 
invariably prodLwed by i t, and that these symptoms qui ckly 
disappear when the obstacle to the current is removed, unl ess it 
h.a.ve remained too long . 

Direct examination of the brain, by m eans of the method 
introduced by Donc1ers, proved the actual presence of anremia 
of tha t organ. Further experiments ta ught him that the start
ing-point of the convul sions was to be sought in the excitable 
motor portions of the brain ly ing behind the optic thalami; that, 
moreover, the spinal co rd during the seizure serves only as a 
conductor, but that arncrnia of this part does not result in 
twitchings. A criti cal view of the symptoms present in man, 
and the comparison of them with the results of experiment, led 
Kussmaul and Tenner to the conclusion: 1st, that a circum· 
scribed anatomical change in the brain cannot be regarded as the 
immedia te cause of epilep tic seizures (because the coma neces· 
sarily points to a simultaneous participa ti on of the cerebmm) ; 
2d, that the proximate cause of !li e seizures might not be any 
change of long continuance or constant, or even a grosser one 
appreciable by the anatomist, but merely a change of a transient 
kind. In order to prove the hypothesis that epileptic accidents 
may be induced by means of vascular contracti on, through the 
medium of the vaso-motor nerves, they then endeavored to pro· 
duce anremia of the brain anc1 the paroxy sms by faradizalion of 
the cervical sympa thetics. They succeeded in this, however, 
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only in a single instance, ancl then only in an animal in which, 
besides this, both subclavians anc1 one carotid were ligated. I , 
too, have attempted this la tter illOL1e or experimentation, with a 
negative result. The r eason of this failure is clear : as I have 
prorecl, 1 only a portion of the nerves or the cerebral vessels run 
through the cervical sympathetic; according to A. Schultz,' 
indeed, only abnormally. 

Further than this, I have endeavored (I. c.), by irritation of 
the peripheral sensory nerves, to produce, as a reflex effect, con
striction of the arteries of the brain, and thus a cerebral anwmia. 
Jlfy positive results have been confirmed by some very success
ful experiments or Kranspe, 3 while avoiding several sources of 
en or proved by Riegel ancl J olly' to exist iii my experiments ; 
and certainly this was antecedently probable, judging from our 
former physiological knowledge. 

It has therefore been proved by Kussmaul that cerebral ame
mia stands in definite relations to the epilep tic seizure; we shall 
ha,·e to enter into the details further on. llow is the case now 
with hyperremia of the brain? Kussmaul and Tenner tested this 
quest ion by ligating the internal and external jugular veins in 
rabbits, after section or the sympathetics in the neck , but no 
epileptic tremblings broke out. Quite a number or years later, 
to be sure, La11dois' maintained thi s view, though Hermann and 
Escher' re-establi shed the correctness of the statements or Kuss
maul and Tenner in regarc1 to rabbi ts, notwithstanding that in the 
case or cats they were able, by occlusion or tbe veins which lead 
the blood from the brain, to produce exactly the same group of 
symptoms as in occlusion of the cerebral arteries, although it 
was somewhat more slowly developed. 

Besides this, Kussmaul and Tenner made experiments to test 
a well-known hypothesis of JIL Hall,' according to which the 

1 Vircho,v's Arch . Vol. XL. 
'Petersburger med. Zeitschrift. Vol. XL 
3 Vircbow's Arch. Vol. Lil. 
4 Ibid. Vol. LJX. 
1 Centrnlbl. fiir d. med. Wissenscb. 1867. 
8 Pft.ueger's Arch. Vol. III . 
'Memoirs on the nervous system. London, 1837. Also in various other places. 
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course of the symptoms in the epileptic seizure would be the 
following: 1st. Bxcitation oi a sensory, spinal, or cerebral nel'l'e, 
or even direct central excitation ; 2d. Thereby are caused : a, a 
retlex tonic spasm of the muscles of the neck especially (trnche
lismus), by which the veins of the neck are compressed (sphagi
asmus), and thus the comatose symptoms excited; b, a reflex 
tonic spasm of the muscles, closing the rima glottic1is (laryngis
mus), leading to asphyxia, and through this to the general con
vulsions. Kussmaul and Tenner established the already welt
known fact that occlusion of the larynx produces coma and 
convnlsions. They were obliged, in accorclance with the experi
ments adduced in the foregoing paragraph, to pronounce against 
the trachelisrnus theory. On the other hand, Russell Reynolds 
(1. c.) has shown that a contraction of the muscles of the neck 
produced by electrical irritation results in stasis in the veins of 
the neck and cerebral disturbances. 

\Vith regard to the anatomical starting-point of general con
vulsions in the epileptic seizure, numerous experimental studies 
have been published. As already related, Kussmaul and Tenner 
established it in the parts of the brain lying between the spinal 
corcl and the crura cerebri, consequently in the pons and mec1nlla 
oblongata; Brown-Sequard and Schiff arrivec1 at analogous con
clusions. Then I have shown' that the convulsion centre, i.e., 
that circumscribed spot from which the whole body ol the 
voluntary muscles may be thrown into tonic and clonic spasms 
through retlex excitation, is to be sought for in the pons. In 
reference to the spinal cord, Kussmaul and Tenner have ah·eady 
established the fact that in convulsions from excessive bleeding 
it serves as a conductor only; that no convulsive motions start
ing from it can be excited by anromia. This fact I have been 
able to establish as indubitably correct, in opposition to ce1tain 
recent statements, which, moreover, do not seem to be based Ott 

experiments.' From this, however, the conclusion must not be 
drawn that also in epilepsy proper the spinal cord acts simply 
as a conductor during the seizure; for it is of course well-known 
that, under certain circumstances, complete epileptic convulsions 

1 Vircbow's Archiv. Vol. XLIV. 'Ibid. Vol. XLIX. 
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may take their orig in from it alone, and this phenomenon lias 
eren led to the designation epil epsia spinalis.' Still, some in ter
esting experiments of B rnwn-Sequard seem to favor the view that 
the function of the spinal cord in the seizu re is only tha t of a 
contluctor. Irt epilep tic g uinea-pigs he wi tnessed the absence 
of co nvul sions in the l1ind leg of the side on which the spinal 
conl was divided; bu t besides thi s he also fou nd the following : 
if a guinea-pig has been made epileptic by section of one poste
rior column and the neig hboring gray substance, while the ante
rior column is left untouched, the volun la1T mO\·emen ts rema in 
intact on bo th sides, aucl nevertheless the conn1l sions are absent 
0 11 the side of the section. From this Brown-Seqnard concludes 
that certain portions of the spinal cord convey the impulses to 
volun tary, a nd others t hose to the spasmodic movements. 

Perhaps still another conclusion can be addecl to this las t 
experiment. \Ve mentioned above (p. 191) tha t i t is wholly 
unknown whether the medulla spinalis partakes in the change 
which constitutes the essential feature of epilepsy. This experi
rnent appears to u s, at all events, not to fa vol' that view. 

Brown-Sequal'd then made the further obserration on the epi
leptic animals tha t. the commencing seizure, in which the head is 
reg ulal'ly turnecl towarcls the side of the injury, may be anested 
by a snc1clen vigornus turn towards the opposite sicle, and its 
further development p revented. \Yho does no t, in this connec
tion, a t on ce think o( the popular rcmecly of forcing open the 
thum b and the like 1 'l'here wilt al so be a n ancst of tbe seizure 
if the cpileptogenous zone is touched not lightly but strongly, if 
it is burned or cut ; in fact, it thereby loses its epileptogenous 
capacity. 'l'he seizure may also be arres ted if a strong stream 
of carbonic acid is brought to bear upon the mucous membrane 
o[ the throat. This las t communication, which was only very 
recently macle by Brown-S6quan1, has, indeed, already been con
testecl by Filehne,' who never succeeded in cutting shor t the 
seizure by ever so strong a stream of carbonic acid. 

1 Compn.rn especially Jlnll()]Jeau, Des accidents convulsifs dans les malad.i.::s de la 
moelle f' piniCre. Paris, 1871. 

' A.l'cbiv von Reiall.ert uud Dubois, 1873. 
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Etiology. 

If the causes or epilepsy arc to be studied, a correct methocl 
of examination must or com·se be followed. This woultl require 
no special mention, if a false way of drawing a conclusion were 
not often made use of so soon as we have to do with a special 
case, in deciding from any fact whether it be the cause of the 
epilepsy or not. \Ve will give an example. Some one, who has 
hitherto appearecl well, is violently alarmed, experiences an epi
leptic attack, and afterwards remains epilep tic ; therefore, it is 
decided, the fright was the cause of the epilepsy. \Ve consider 
this wrong. The only direct sequence fornished by the facts is 
that the fright prornkecl the epileptic seizure. 

In our opinion it cannot be kept too p rnminently before us, 
even in regard to the etiology, that we must draw a clear distinc
tion between the central epileptic change, in the sense in wh ich 
we have presentetl the idea above, and the symptomatic expres
sion of it, viz., the seizures. The question as to the causes of 
epilepsy, then, breaks up into two parts: 

1. TJT!wt influences produce the epileptic change? and 
2. What produce tlte 01ttbreak of Lite symptoms ? 
There can scarcely be room to doubt that a change such as 

that which lies at the root of epilepsy and constitu tes its essen
tial character, a cha nge of so thoroughly chronic a kind, can 
also, in analogy with other morbid processes, develop only 
slowly and gradually . lt is o( course conceivable that some con
dition, having an acute and transient action, shall, on some one 
occasion, give the first impulse to the development of t he change, 
j t1st as occasionally the development of a malignant tumor may 
be caused by an injury ; but these cases form the marked excep
tions. 

IE we analrze the individual cases or epilepsy according to the 
various conditions, which, with varying frequency to be sure, 
may, in accordance with our experience, leacl to the development 
of the epileptic change, they naturally fall in to three great 
classes: 

a. Cases in which the disease is produced by factors of a 
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l<ind not appreciable anatomically, which at times affect the 
nervous system alone, at others the whole organism. 

b. Cases in which lesions o( a definite anatomical kind a[ec t
ing the nervous system act as the cause. 

c. Cases in which no causes are conceivable, or can be assigned 
with any degree of probability, where we must, therefore, assume 
a spontaneous development o( the di sease. 

As to a. Here inherited tendency occupies the first place. 
The significance of this ::it the present day no longer needs to be 
proved by statistics and special instances, it is a fact noticetl and 
concedecl by all observers. The assertion may suffice that Eche
verria ont of three hunch ed and six patients under his own 
observation had eighty with a hercdita1y tendency. And in 
regarcl to tllis the idc::i oE inherited tendency should no t be t::iken 
in the limited sense, as if strictly epilepsy onl y in the ancestors 
led to the re-development of the disease in tbe descendan ts. Far 
otherwi se, daily experience teaches us that the children of those 
parents also may become epileptic who liave been mentall y di s
eased, but who have never suffered from convulsive all'ections. 
The fact is, heredit::iry di sposition nlllst be taken in a far broader 
sense, and the proposition may be enunchtted that ::iny neurosis 
in the parents, whether it be of a light!'r or more serious kind, 
may plant in the children the germ which may develop in to epi
lepsy. This obtains 11ot only in Tega1·d to 11ysteria, hypochon
clria, ancl catalepsy , but I have observed cases, where, e. g., the 
mother suffered for many y ears from pronounced mig rainf', and 
with this exception there " ·as absolutely nothing else in tlw way 
of family tentl ency to be found , and yet ::i daughter was hys t<>rical, 
and a son epileptic; from my experience I am even inclin <>d to 
ascribe to neuralg ias of many y ears' s tanding in the pan'nts a 
capacity of producing epilepsy in the children. There am e\·en 
not wnn ting in stan ces wherfl, jn connection with a mere" nerv
ousness" of the ancestor$, epilepsy made its appearance in the 
descendants. \Ve must, however, al so give special prominence 
to alcoholism, of the irreat importance of which in the causation 
of epilepsy, as well as of other nervous lesions, in the children of 
those who arc victims o( it, we can ourselves adcl ::i number to 
the already well·known ancl numerous examples. It seems to 
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make li ttle essential difference whether in all these cases di seases 
exist in the father or the mother ; it is not even necessary for it 
to be the parents directly ; a nemopathic tendency in the family 
general ly suflices. Occasionally a genera tion may be sk ipped, and 
it may e1·en happen that the progeny of epileptics remain per
fectly healthy; this latter is, to be sure, but rare, and the advice 
girnn even by Boerhaave, that epileptics had best remain unmar
ried, is decidedly judicious, if i t could only be canied out in 
practice. It is proved by numerous examples tl1at epilepsy also 
belongs among the various diseases from which the childl'en of 
consanguineous marriages suffer. 

in the parents entails a tendency to ep ilepsy in the children, is in 
our not correct, and i[ this relation often presents itself, it is certainly 

cxplaincd
1 

as already observed by Ifasse, by the actually very great frequency of 
phthisis. All the arguments brought forward again recently by Echeverria in favor 
of the Collllection between the two diseases lose their importance iu view of this 

fact. 

If epilepsy is hereditary, the first occurrence of its symptoms 
is generally early ; according to Echeverria, before puberty; 
according to Reynolds, not later than the twentieth year. Our 
own experience agrees with the latter, and it may, therefore, in 
general be assumed that an indil"idual with a l1 ereditary predis
position, remaining healthy up to the twentieth year, will also 
escape epilepsy after that, so far as its development is excited 
by the inherited tendency alone. I will also adcl that such indi
vichrnls often snfl'er from eclampsia as early as during the first 
dentition, but afterwards again remain apparently healthy up to 
the outbreak of the epi lepsy. 

As compared wi th inherited tendency, all the other influences 
whi ch aiiect lhe organism or the nervous system as a whole are 
inferior in their capacity for exciting the central epileptic 
change. Such a capacity is ascribed to many inft uences, though, 
as already mentioned, of some it can only be proved with cer
tai nty that they caused the first seiznre; on the other hand, some 
seem to have been actually capable of evoking the epileptic 
change, although less frequently than is usually assumed. 

Among the latter the habitual drinking of considerable quan-



ETIOLOGY. 203 

tities of alcoholics-clrunkenness, in fact-assumes the first place ; 
epilepsia pota tomm has long been recog nized. A part from the 
complication with the usual symptoms o[ al coholism in t lie in ter
vals, this does not differ in its seizures from the ordinm'Y f01m. 
The seizures are not always preceded by other severe symptoms 
or alcoholism, bu t sometimes even form the beginning or the 
series. At times the firs t seizure appears in conjunction wi th a 
severe fit of intox ica tion, but again a t other times just when, for 
some reason, there lias been a te1nporary total abstinence; in still 
other cases some extemal accidental cause occasionecl the first 
attack. 

It is worthy o f mention that the various experimenters have been unable to pro
duce epileptic seiz ure~ in animals by the continued administration o f alcohol. We 
call special attention to the lal)()rs of .Mag nan ,' who has stu<l ic<l. this particular 
ph:i.se of the action o f alcollol. 

The older observers laid great stress on sexual excesses, and 
eren announced coitum parvam esse epilepsiam (Ettmuel ler, 
Senac). Or la te we have become much more sceptical in regard 
to this, and justly so. 

The various reported cases where a first seizure has taken 
place during or as an immedia te consequence of coitus certa inly 
clo not prove that the la tter proclucell the epilepsy. Still , how
ever, continued and great excess in Venere should be regarded as 
a veritable, though ex tremely rare, orig in of the epileptic change. 
This is proved indisputably by a compari son or the abuse in 
Yenere, which is so frequent, wi th the infrequency or epilepsy 
the1·earter. Eve n the sig nifi cance of mastmbation was formerly 
decicleclly exaggerated; and IIerpin correctly observed that the 
causative 1·elation is ha rd to establish when a vice is so wide
spread. A t all even ts, its effects upon the nervous system must 
nncloubtedly be more marked than even the excessive gratifica
tion of the sexual passion in the natural way. Never theless, 
<•xamples of epilepsy after onanism are n ry infrequently 
recorded among careful observers. Among our own cases we 
ha1·e bu t one in which we could ascribe the origin of the disease 
to the vice "·e have mentioned. Echeverria insists that here post 

1 Besides various other places, compare Archives de Physiologic, 1873. 
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:i.ndpropter may not infrequently have been confounded, as it is 
known that many epileptics first begin to practise onanism after 
they have had seizures. Still more shoulcl we doubt that abso
htte sexual continence may lead to the de,·elopment of the dis
ease. Although Tissot declared thi s to be an established truth, 
and even llerpin, in the case of women at least, wouhl assign 
weight to continence as a "disposing" iniluence, still , all more 
recent observers, with the exception of a Iew, such as, e. g., Racl
clill'e, from their experience, speak ve1-y cautiously i11 regat·d to 
t11is. In this connection we give a s tCLtement of Althaus' that 
congenital phymosis may lead to epilepsy through the medium 
of the masturbation which often accompanies it. 

Close and continuous mental exertion, as well as powerful 
long-continued depressing emotions, especially grief, were in 
like manner formerly regarded as influences which could beget 
the epileptic change. On an impartial survey of the subject 
the conclusion nmst be reached that, in view or the frequent 
occurrence of the infhlOnces named, thi s is at leas t not proved; 
meantime we cannot wholly reject the possibility of it. 

It is a questiotl requiring further careful investigation whether 
certain general disturbances of nutrition, especially scrofula 
and rickets , to which epilepsy is often attributed, may occasion 
it, and particularly whether an impoverished, insufficient nour
ishment may have the same effect. The importance of the lattei', 
in the cl e\"elopment of a 11 "active hereditary nen·onsness," has 
recPnlly been again forcib ly insisted on by Anstie,' aml in aclcli· 
tion to ;everal older itH·estigators, Echeverria is al so of the 
opinion that cachexia in the parents g ives rise to epilepsy in the 
children. And so calm an observer as IIasse thus expresses 
him self in regard to it, viz., that the disturbances of nutrition 
all uclecl to, " not infrequently seem to bring about a predisposi· 
tion, in the presence of which prnper exciting causes may lead 
to the outbreak of epilepsy." Very careful ancl comprehensive 
statistics only can determine this question. 

Finally, there arc instances well vouched for where real epi
lepsy has gradully developed itself from the simulated disease 
when of conside1·abl e clmation. 

1 'l'beLancet, 1807. '£he Journal of Mental Science
1 

1873. 
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li we, then, make a synopsis or what has just been saicl, the 
result is as follows : it is indisputably established wi th regard to 
a certain hereditary predisposition only , that it may develop in 
the subjects of it those changes in the central nervous system 
which constitute the essential characters of epilepsy. Th is is 
still open to question in a greater or less degree in all other 
assumed causes, and at all events their capacity for proclucing 
epilepsy is slight compared with the actual frequency or its 
occurrence. 

As to b. 'Vi th reference to another series of causes, we find 
ourselves upon a field much more capable or clemonstration, for 
here we can in part plant onrselves upon the firm grouncl or phy
siological experiment. \Ve are thinking of those cases in which 
definite anatomical lesions, acting upon some certain portion of 
the nervous sys tem, induce epilepsy; tha t is, the development 
of the central epileptic change. The lesions may in rnlve the 
peripheral nervous system, as is most often the case-the brain, 
or the spinal corcl. 

\Ve !1ave al reacly expressecl our views on this subject to the 
effect that we believe that the " refl ex-epilepsy," occuning 
after wounds of the peripheral nerves, must be regaHlecl as 
reall y the di sease, and are of the opinion that the central epi
leptic cliange is induced in consequence or a definite excitation 
acting continuously from the sites of those lesions, exactly as 
in Brown-S6quarcl' s experiments. \Vhtt t view shoulcl perhaps 
be accep ted as to the connec tion will have to be touched upon 
further on. The lesion is then at all events an "occasional " 
cause ; bu t it is in a special case tile actual and onl y cause, 
which, without the aid or other influences, produces the di sease. 

Cases or the kind have already accumulated in such large 
numbers in monographs on the subject and in periodical li tera
ture that we may perhaps condense from them some general 
propositions. The nerves affec ted am either mixed or sensitive ; 
most frequently it is the sciatic or the fif th, more mrely others, 
yet it ma y, as occasion offers, be any sensitirn or mixed nerve. 
The lesions generally consist in external traumatic agencies act
ing npon the tmnk, branches, or cutaneous di stl'ibntion or the 
nerves, less often in pressure due to tumors or in neuromata. 
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In ra~e of wouncls of lhe skin, a peculiar cicatricial formation 
may sometimes he found.' The fir"t seizure almost inrnriably 
appears some weeks or months, or even in some instances, years 
after the injury. The form of epilepsy which thus ari ses is 
generally marked by an aura of a sensitive, motor or rnso
rnotor character, proceeding from the region o( the affected 
nen·e. Sometimes, du1ing the period which elapses between the 
i-eceipt of the injury ancl the first folly formed paroxysm, 
there show themselves twitchings which are either limited to 
the territory of the mnscles supplied by the nen-e or are dif
foscd over the whole corresponcling halC of the bocly. 

In this category belong also those cases in which in women 
the disease receh'es its stimulus from the direction oE the sexual , 
apparatus. The importance of genital affections in this respect 
is excessively exaggerated; especially should those cases be 
excluded in which the menstrnal period provokes simply the 
iuclivi<l.trnl paroxysms, but not the epil epsy itself. Still, the latter 
al so seems actually to occur. The connection in these cases must 
be r0gardec1 as wholly analogous to the lesions of other sen
sitive nerves, ;. e., a persistent anatomical lesion in the rnrious 
parts of the genital apparatus acts through the medium of the 
sensitive nerve invoh·ecl as a constant centripetal irritant. 

I am inclined, however, to go even a step further in this clirec
tion. There are cases, of which several very pronounced ones 
have occnrrecl in my practice, where absolutely none of the et io
logical influences mcntionccl, nor even any of the determining 
causes yet to be mentioned, can be fennel, and yet where a 
blooming child of from five to fifteen years is suddenly over
whelmed by a seizure, which is then repeated in the ordinary 
way. Now, in some of these }Jatients it can be }Jrovecl with cer
tainty that they had suffered from eclamptic convulsions dming 
the first denti ti on. I cannot get ricl of the idea that here the 
proces", a t first purely fun ctional , which 'ms set up in the cen
tral parts at the time of the teething convulsions, may have fur
ni shed the impetus for the development of the epileptic change. 
Further on, in the chapter on Pathology, we shall touch upon 

1 Compare Sclmee, Two cases of reflex epilepsy. Ziiricb, 1861. 
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the possible mode of development "·hich may ha-re taken place 
here. Still the foregoing view may be rejected in regard to some 
cases, anil another held, according to which the connection exist
ing between the dental convulsions and the subsequent epil epsy 
would be different from that which makes the former alike the 
evidence and the result of a nervous system already diseased. 
'fhis qnestion cannot be positively settled. 

So far we have spoken only of lesions of sensitive, or at any 
rate of mixed nerves leading to epilepsy. It seems possible, how
erer, for lesions of motor nerves also to be sometimes capable of 
this. At least several obse1Tations recorded in the literature of 
the subject point in that direction. But as this relation has not 
yet been determined with sufficient frequency and certainty, we 
content ourselves with this brief reference. 

The above-mentioned experiments of \Vestphal and IIitzig 
(II. cc.) havefnrnishec1 experimental proof of the following propo
sition, which was formerly acceptec1 clinically, but was subse
quently doubted, viz., that injuries of tlie skull, and corresponcl
inr;lJ!, affections of tlie substance of the brain, may themselves 
leac1 to the development of epilepsy. 

Tiitzig's other experiments, in wl1ich irl'itation of the surface o( the brain by 
strong electr ical currents was followed by the outbreak of gcnerfli convulsions, must 
of course be ent irely disregarded in the inriuiry as to the causation of epilcpsy1 

although these experiments were repeated by Ferrier and others, and even made use 
of in theories of epilepsy. The reason is that in them there was only the out
break of an cpileptiform seizure during an irritation, but there was no later devel
opment of the epileptic state. 

The external i11juries which involve the skull need not by any 
means leave behinc1 a lesion which is perceptible externally; on 
the contrary, such would not only be non-essential for the class 
of cases now occnpying our attention, but would even bring the 
epilepsy into the preceding etiological group, providing it cou ld 
be traced to this origin. Onr interest is now much rather with a 
cerebral lesion induced by the violence directly, as in case of a 
hemonhnge, or indirectly, as when the cortical substance is 
wounded by spl in ters of bone. I can add another to the obser
vation' bearing on thi8 point which are collected in the literature 
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of the subject, and 'to which Leyden' has very recently added a 
case. l\Iine appears to me to be in teresting in several ways, and 
especially as illustrating strikingly the experiments of \Vestphal. 
I only emphasize briefly the principal }Joints. 

A boy of eight years, who came of a perfectly healthy family, 
had nc•er been seriously ill, and had had no convulsions in teeth. 
ing, Iell a distance of twelve feet upon hard ground, striking on 
the head. Ile Jay unconscious for some fifteen minutes, after 
which he rot1sed, and at the encl of ten minutes more was seized 
with a marked epilep tic attack. Thorn was a emall scalp-wound 
on the l'ight side of the head, which healecl in a few days. After 
that for six weeks he was in a condition of 1ieriect health ; then 
there was again an epileptic seizure, ::mcl from that time they 
have constantly recurred, in former years at considerable inter
val s, of late years every four to twelve days. They always 
occm without an anra, being but very seldom preceded by a 
momentary dizziness. They invariably begin by a turning ef 
the head to the left; consciousness is then first lost, the counte
n:rnce becoming pale at the same time, and general convulsions 
declare themselves. Interparoxysmal symptoms exist to a 
limited degree ; from time to time only a little headache ; and 
sometimes there appear slight twitchings in the left half of the 
face or in the left arm. The patient, who is now a vigorons per
son of twenty-one years, appears to be of rather limitecl mental 
powers, and complains of a weak memory. Objectively there is 
nothing to be discovered except a cicatrix, about the size of a 
lentil, corresponding to the right coronal snture, and four centi· 
metres distant- from the median line. This is not p[linful or 
adherent, and when touched, either gently or quite roughly, 
no symptoms are manifested. No epileptogenous zone is to be 
fonnd. 

The fact that epileptiform seizures, Teem-ring once or several 
times, may be ct symptom qf different diseases of the brain, such 
as diffuse anremia or hyperremia, incipi ent hemorrhages and 
emboli sms, etc., has been already explained . There are undoubt· 
edly cases, however, in which a circumscribed focus qf disease 

1 Virchow's Archiv. Vol. LV. 
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becomes the starting-point of the epilepsy, exciting the derdop
ment qf the epileptic change in the medulla oblongala. In these 
cases the anatomical character of the original aifPction spems to 
be or less importance than its seat. Affections of the cort ical 
portion seem to us of special significance iu this respect. Thus 
it is a long-established rul e that tumors, especially or the con
vexity, are accompanied , as they say, hy epilepsy. I t certainly 
is al so true, in regard to many or these tumors, that they occa
sion symptomatic convulsions by their size or their mechanical 
rplations leading to secondary anc:emia, etc. Y et there are not a 
few cases where a ,· ery small tumor, the size of a hazel-nut, fo und 
at Uie autopsy in the cortex, has given origin to an epi lepsy 
that existed for years. t The same thing is recognized in r<>garcl 
to exostoses, which affect the cortex, and also in regard to lhe 
r~rnmmts of hemorrhag ic foci and centres of softening when simi
la1·ly situated. As to the epileptifonn seizures of paralytic 
patients with mental di sease, \Vestplml ' cxpre:;sl'd the op inion 
severa l years ago that possibly they were not clue directly to 
lesions of the cortex or ventricles, but to a secondary process in 
lbe pons or medulla oblongata. 

In all snch cases it must be assumed that tho original lesion, 
in analogy wilh the injuries of peripheral nerves, has led seconcl
arily to tl1e dci-elopment of an epileptic change. A more inti
mate knowledge of lhe methocl of this process compl<'tely eludes 
our l'iew, just as the actual relations in their details still req uire 
the most careful stud.r. \Ve only consider the general way o( 
looking at it just clen' ioped as in the main correct. \Ye shall 
sp<'ak far ther on of the clinical peculiarities of this form of 
<'pilepsy. 

According to Brown-Seqnarcl's experiments, we might expect 
a rather frequent concurrence of epilepsy witlt diseases of the 
spinal cord. In reality, however, it is not so, provided we 
exclude what is in our opinion falsely called epilepsia spinal is 
(compare above, p. 198), ancl count only those cases in which the 
g"nnine central epileptic change has developed secondarily, in 

1 Compam especially Griesinger, Cysticerken und ihre Diagnose. Gcs. Abhnndluu· 
gen.Vol. l .p.3!)!J. 

'Arcbiv fi.ir PAychiatrie und ~ervenkrankheiten. Vol. I. 
VOL XIV.-14 
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consequrnrr of n. tlisen.se of the spi nal cord. Only a short tinw 
ago "'<·stphal enterln.ined doubts of the occurrence of instances 
of this kind, as clicl also Leyden ; ' yet rpcently severn.1 cases 
han, been made known which scarcely admit of a doubt of their 
int<>rpretn.tion, as those, for example, which hn.rn been reported 
by Oppler,' Echevenia,' and Swntagh.' 

\\'ilh n'garcl to c. After exclud ing n.ll those casPs where the 
in!ltwnces adducctl under ct and b have operated, in regard to 
which it can he assumed, with a greater or less degree of proba
bility or certainty, that tlH'Y were capable of bringi ng about the 
epilc•ptic change, there still remain a considerable number for 
which not the slightest cause can be discove1·ed ; for, as to the 
intlurnc<'s presently to be discussed, which are often adduced as 
"causes" of epilepsy, under the operation of which the symp
toms break out suddenly, we can allow such a designation to be 
ralid only in exceptional cases, and even these may be entirely 
absent. It m·en happens that an individual, with no hereditary 
prPdisposition, etc., who has hitherto been in lhe full enjoyment 
of hPalth, is Ycry suddenly overwhelmed by a paroxysm in the 
night or in his sleep. In sucT1 a state of affairs there remains at 
present, in our opinion, but one assnmplion, Yiz., that epilepsy 
?IUl!J be developed altogether sponlctneonsl!J, witltont any induc· 
ing influences whatever at present known. 

\\'e remarked just now that many influences are mentioned 
as causes of the disease, of which it can only with certainly br 
said that they lPcl to tlte outbreak ef tile symptoms, i. e., that on 
tl1Pir operation followed the outbreak of the lir"t epileptic 11ar
ox.rsm. ...\.s to many ras1.)s, it seems to us unqneAtionable that a 

fright, or some otl1cr circumstance, merely callt'cl forth the 
explosion-sit ,·enia Yerbo-while the JX'Culiar epileptic change 
had long bdorn been developed in the nen·ous system; in an 
analogous way, as an insufficiency of the valves of the heart may 
long t'xi,;t, aml palpitations, as a symptom of it, may not be 
ob~<'rn·d until farored by some arcic1ental occnlTence, such as 
·apid walking or the like. \Yould any one, though, be willinir 

1 Klinik der Rllckeum:nk"kraukhcitcn. 1874. Vol. I., p. 110. 

'Archiv f. P~ychiatrie und Nerveukrnnkheilcn. Yo!. IV. 
3 Loe. cit. p. 241. J Wiener med. rresse. 1872. No. 5. 
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to-day to say with certainty that this is always so' And it any 
one arg ues jn thi :;; way: a severe fright provoke::; an epilep tie 
seizure in a perfectly Jiml thy individual, and the development of 
the epileptic change is excited only as a result of the unaccus
tomed functional processes which then take place in the medulla 
oblongata., we are not in a. position to gainsay such a. conclusion. 
" 'e are here sti ll moving wholly in the realm of hypothesis; 
but, on thi s very account, we regard it as addsable at present to 
characterize all these so-called occasional causes of "epilepsy" 
as sueh only when they inchwe the outbreak of the symptoms. 
Thi' expresses the actual state of the case as at present known, 
aml does not commit us to any false assumption. An extc> nd t'<l 
inrestigati on alone wHl l>e ('apable of bring ing to a decision th1 • 
q11Pstion whether epilepsy can really come into 0xhtence in th l" 
11i:11111Pr indi cated; and, e ,· pn if thi s point '''Pre l'Stablished, tlw 
.fir8t seiwre would have to be regarded '" only a purely func
tional process, based as y<>t upon no cha 11ge i11 the medulla 
ohlongata or pons, but wliiel1 will itself (11rni slt the stimulus fo1· 
the development o[ s1wh. 

The mere nnrnlw r ancl the charactt?r o( these assumed 
"causes" of epil epsy ntry incredibly. .TosPph Frank' bi·ings 
forward OrPr a hnmhecl or them, but prttc11•nlly ndrls. "which 
h:we excitPd epilepsy, or, at least, singll' S<> izn rl'S of it." It 
h:ippPns to every physici:rn to hear it at tributt•rl lo the mo,-t 
1wtero~·)neo n s infinences. RPynolds has anan~Ptl tht>se in.four 
c-lassps, and disting ui shes psychical or ph_rR ic:tl intl1wnces, 
PCC'Pn tdr irritation. ancl geneml organic prnc·es::;(•s. \'.~ c beliert-' 
we can. wi thout disadvantage, omit a. d11taih·cl enumera,tion; 
onl_v the• most important canses and thosl' or most frequent 
occ urrencl' will he selected. 

At the head of the li st stand psycltical impressions or tlw 
most oppo•ite characte r. Among them, frip;ht ap;ain plays the 
most important part. \Vho could not b1'ing e1·iclenc0 or this 
from his own experience 1 But also g ri ef, ang<' l", painful exdte
nwnts, ancl joy belong in this category; in Tissot and P ortal 
nm11J)('rs of striking examples are pointed out. Terror is cer· 

1 Jostph lf-,1·ank, Die ~crvcnkrankheiten. 184.'.l Vol. l V. Sect.ion on Epilcp~y. 
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tainly the effi cient cause in those cases where the sight of a 

person suffe1fog from a seizure pro,•okes the same in others ; 

still, in these cases a pathological imitative instinct has al so to 

be taken into consideration. One of the most striking e:rnmpl Ps 

or this is the well-known epidemic of epilepsy in the llaarlPm 

Poor-house, reported by Boerhaave. Not merely a11 imprPssio11 

on the feelings, however, bu t al so mental effort may provoke thP 

outbreak or the first paroxysm, and even a repetition or it in the 

same individual. Om· literature e'•en tells us or cases where 

vivid dreams, especially if of a tenifying naturn, ltave acted in 

the same way. Under my own observation, a girl had a li!'st 

seizure from being obliged to eat the flesh of a cow that she had 

taken care or anil been attached to. 
The attack ,; are 11ot infrequently excitecl from the direction 

or the ,qen itals. Some women a;-e subject to them quite regu· 

larly a t the period of menstruation, in which case they p1·ecelle 

or follow the latter by a bl'ier interval; and I have observed this 

especially in young girl s, when the disease cl eclarecl itself at the 

same time with the development or puberty. This feature. how· 

ever, •1 sually cli sappPars u.fter a time. It is known that in some 

inclividnals, mu.le as well as femal e, the fi1·st coitus provokes a 

seiznn', which is Sllbsequently rPpeatecl ever} time. Anomalies 

of menstruation may al so have the same effect. \\That is tnw of 

the genital apparatus is trne also oC the organs of digestion. Iu 

espc>Ciu.l, overloading of the stomach with food. but, even more. 

the abuse of spil'its on some sing le occasion, ha been Iollowecl 

by a first seizure. In the casl' or a y onng merchant who was 

unc1e1· my ob:servation, in who rn no other e tiological inc<)n1ire 

whatever could be found , the first paroxysms likewise Iollom~l 

upon an abundant meal, but thereafter without this excitin[ 

cause. Occasional dianhmas have also induced the outbreak. 

i\foreover, Ya1·ions observPrs have determined the beginning of 

the trouble during the course or or conrnlescence from acult 
f ebrile diseases; two cases or the kind have occuJTed in my 

practice-on one occasion after a pleuri sy, on the other af ter 

measles. In tense suffering, in consequence or external injurie>. 

or wi th in U•rnal affec tions, has sometimes brou noh t abou t tlw 

ap1warance of the first seizure. Tisso t and Hacleliffe have main · 
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tained the same with regarcl to over-exertion and great fatigue. 
'rhe latter author lays special stl'ess on this inifoence, assuming, 
as does Tisso t also, that it may develop the disease itself. \Yith 
respect to this latter, R eynolds is able to addt1ce but one case in 
l1is own ex pel'ience. In like manner, but one case has happened 
to me, which may perhaps be so explained. A soldier, who had 
p:·eviously been as sound as a nut, and who cam<i of a very 
healthy family, was obliged during the Austrian campaign of 
1866 to bivouac fot· eigl1t clays and to march a great deal. IIe 
then noticed a sensation of l'igidity, a feeling of being asleep and 
numbness in the right arm, without lesions of mo tility ; this 
passed away after some clays. Some weeks later, however, after 
further hardships in the campaign, he was seized in the bivouac 
with an epileptic attack, ancl this was subsequently repeated at 
greater or less intervals. 

The intluences just mentioned are those which relatively most 
frequently leacl to the outbreak of the paroxysms ; with regard 
to many others, which a.re just a.s active on occasion and i11 incli
ridual cases, we refer to the instances cited in the "·orks of 
'l'i>so t, Pol'la.l, and especially Joseph Frank. 

There yet remain to be rnentionecl some conditions which, 
without being capable in themseh·es of leading to epil epsy, yet 
occasion a certain disposition to the development of it, to such 
a degree that when it is present the special causes become more 
actil'e. The importance of a,qe in this connection is insisted on 
by all observers. In fact, this is so prominent that on some 
unessential points only is there any difference, while there is 
unanimity as to the main facts. \Ve only adduce here the lat
ter. Youth is the period of life which comprehends the begin
nil1g and development of the great majority of cases of epilepsy, 
and this is particularly true of the time between the se,·enth 
antl seventeenth years, and indeed this proposition holds not 
only for cases where a hereditary tendency exists, but generaHy 
in all cases. It cannot as yet be explained exactly upon wha t 
this mal'ked predi sposition of youth depends. Of course \Ye 

are inclined to point to the greater · ' convltlsibility " of thi s 
]lel'iocl, and to think particularly or dentition , the development 
of puberty, ancl the development and increase of the whole organ-
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bm. Bu t it needs no discussion to show that this docs not fnr
nitilt the sligl 1test explanation of tl1is predisposition; we must 
.imply be contented with the fact.' lJ' uow, on the one hand, 
the outbreak or epilepsy most often falls within the periods 
named, there is, on the other hand, 110 time or lire at which it 
may not begin-from the first year to the seventi eth (Reynolds) 
or the se,·enty-Jifth (lleberden). It is not true that the period 

of involution in womPn acts in any way to fa\·or it. 
All other inlluences are subordinate to age ; in fact it does not 

seem decidedly as if a special importance attache(l to any one. 
This is undoubtedly so with regard to temperament, the degree 
of intelligence, the occupation, and outward conditions or life. 
8till , in accordance with the accepted view, a d1'finite influence 
ongl1t to belong to sea·. since \YOllH.'JL arc more often subject to 

the di sease than rn en. 8everal obsen-ers of the pn•sent day, how. 
(·1·e1', arrive at exactly the opposite result, and R(•ynolds was 
able to determine no p1·onou ncecl pref Prence for one or the other 
sex. Our own view is in accord with that of R eynolds; we also 
found epilepsy about equally freqnent in males and femalP,. 
Climatic condilions. too, so far as is known, appear to be with
out essential intluencc on the dc1·elopment and frequency of epi
lepsy; it seems to occm everywhere. J osPph Frank, indeed, 
speaks emphatically of its frequency in Northern Ru ssia and 
Poland. J\Jpanwhilc, as to the difl'erent regions of Germany 
(Klinigsberg in Pruss ia, Bt->rlin, Ill'eslau, Freibnrg in Bohemia, 

ancl al so J ena, so far as I can judge front a short peri od o[ 
observation), I can pro1·p its quite uniform occurrence. Ileat or 
cold seems to exercise no intlueace even upon the frequency o[ 
the individual seizdres. 

Pathological Anatomy. 

Qnite the samP holds true to-day as when Schroeder van cler 
Kolk said it nearly twenty years ago: "Gelijk in het algemeen 
d<' pathologisehe anatomie 1·an zenuwziekten nog op ePn zeer 

lagen tmp staat - - zoo is de pathologische anatomie en zijn de 

1 We have mn.dc nn nttempt at an explanation in the chapter on •1 Ecln.mpsia," to 

which we refer the reader. 
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resultaten op het cadaver bij epilepsie nag we] de frpmigste 1·011 
alien." Not as if there were any lack of communicaLions 011 
alleged "characteristic" discoveries in the bodies of epileptics. 
Only a few of them, however, are of actual importance. Of 
co urse we shall not here detail all the post-mortem conditions 
wl1kh have been proved to exist in the cases of epileptics, and 
hare been announced as the anatomical basis of the disease. 
'Vith regard to some of them it appears to-day simply inco11-
cei1·able how any significance at all could have been attributed 
to them, as, e. g., to changes in the pituitary gland. 

If we gro11p together tlte post-mortem appearances, both 
macroscopic and microscopic, we find 1i1·st, such as can be com
prehended as standing more or less clea l'l y related as a source of 
the trouble; second, such as appear rather as its results; thi1·cl, 
such as with greater or Jess prnbability exhibit the proper a11a
tomical basis of the disease; and finally, fourth, accidental 
complicating changes. As to several, to be snre, it s till remai ns 
wholly uncertai n to which group they belong. 

There are ve1·y often found irregn11lrities in tlie struclnre of 
!lie skull of various kinds, especially i[ the clis~ase existed from 
youth or was hered ita1·y. The most com mon of these is an asym
mt\try, more or less strongly marked, a.ml which genera lly shows 
itsel f in a slightly marked paresis of the left side.' The bones or 
the skull are not infrequently much thickened and sclerotic, but 
by no means always so; and they may even remain normal 
though the disease last for a very long time, as I was able to 
assure myself th is very clay at the antopsy of a patient who had 
been aITected with epilepsy for from fo1·ty to fifty years; in 
sorn e cases, in fact, they are unu sually thin. If now we take in 
connec tion with this the circumstauce that osteosclerosis, with 
disappearance of the diploe, also occnrs in cases of mental dis
ease, existing fo r years without connil sions, there ough t to be 
no docibt about the long received opinion that this represents a 
resul ting condition, perhaps connected with repeated hyperremias. 
Other irregula ritie, occur occasionally, but by no means con
stantly, such as roughnes es of the internal surface, exostose~, 

1 C. IL llog·mann, Vicrtcljahrschrift filr Psychiatri c. 1860. 
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narrowings of tlte carotid foramen, etc. A stenos is of tlie fora-
111en magnurn and of the beginning of the vertebral canal is of 

greater interest, and this originates either in diseased conditions 

of the atlas, axi s, or occiput. A highly noteworthy case of this 

kind will be found qnoted by Kussmaul and Tenner (Joe. cit.); 

Solbl'ig' communicates nine of the kind and Hoffmann (Joe. cit.) 

three others. There coulcl be no ques tion that the narrowing at 

this place by pressure, or by some other influence acting upon 

the medulla oblongata, produces the epilepsy, and is thus to be 

rPganled as its indirec t cause ; it is Pq nally certain, howerer, 

that in the vast maj ority this is not present, and consequently 

furni shes only an occasional cause of the di sease. 
The rneninges o.f the brain arc somet imes normal, sometimes 

altered, in particnlar rendered opaqne, thickened 01· distorted, 

the latter especially if osteosclerosis exists at the same time. 

Various examinations ham been instituted into the wei,r;ltt ef 
tlw brain. Among the more recent authors Echcvcnia considers 

an increase o( its weight to be nn es tablished fact, and looks for 

the cause of it in cerebral exudations and n proliferation of the 

neurog lia. It is not stated whether the psychical faculties had 

suffe1·ec1 during life in the eighteen brains that he weighed. 

l\Ieynel't,' on the contrary, fonncl n decrease of weight in epilep

tic insan ity, and, iu fact, according to him, taking the whole 

brain, the greatest loss fall s upon the cerebellum, while among 

the individual parts it falls upon the tempol'o-occipital portion. 

In the present state o[ our knowledge we can regard these 

changes in weight only ns secondary, I. e., unessential elements 

in the post-mortem conditions of epilepsy. Asymmetry of the 

cerebral hemispheres is more often found, but also occms in the 

same way in other mental clisonlers. 
Among the macroscopic changes of the brain-apart from 

accidental alterations-we first cite one which hns made n con

sidemble sensati on. l\Icynert ' ascertained the ex istence of a, 

"disparity between the sections of the two hippocarnpi majores 

in epileptics, caused by the progressive atrophy of one of them, 

a ncl this is coincident with cnllous or even cartilaginous hardness 

1 Allgcmeine Zcitscbrift !Ur Psychhtrie. 1867. Vol.XX:rv. 

~ Yif'rteljahrscbrift f. Psychiatric. 1867. p. 12.J ct seq. 3 Jbid., p. 396. 
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and marked anromia of the same, not seldom wilh a waxy rellex 
and transparent appearance on section. " Meynert himseli,rnor<'· 
over, did not go so far as to locate the "seat of epilepsy" i n 
the hippocampus major, as we 11a,·e Jrnppened to 1·ead of in some 
places; he rather 1·egards the affection o[ this part as secondary. 
This is not found to be cons tant, however, so that it cannot be 
t•ssential to the disease; ::i ncl even if i t were so, we could make 
11 0 use of the discove1-y a t the present time, as the functions of 
the hippocampus major are still wholly unknown. (Compare my 
investigations on this subject, Virchow's Archiv. Vol. LVIII.) 

" ' ith regard to changes elsewhere in the brain, we should give 
prominence to those of which we have already said, in treating 
o( the etiology, tha t they might fornish a cause for the de1·elop
rn cnt o( epilepsy, such as small tumors of the cortex, etc. 
Finally, the mro cases arn yet to be mentioned, where an abnor
miLI cli stribnlion o[ the gray substance of the brain occms in the 
cerebPllum 1 or the cel'Olnurn. :.i 'l1he s ignificance of this anomaly 
<tncl some of its relati ons to epilepsy are the Jess certainl y estab
lished, <tnd consl'quently explained, inasnmch as it also occurs 
without epilepsy. ' 

Since none of the macroscopic changes mentioned a.s founcl in 
the brain and its envelopes are constant, and as they are conse
quently non-essenti al, the more in terest enters into the q nestion 
whetlwr the m icroscopic -i1u·estigation receals regnlarly occ1u
ri11g changes in any one portion qj' tlte brain. The answer, it 
seerns, [rnrn the investigations especially of Schroeder van der 
Kol k nncl Echeverria, shonlcl be in the affirmative, anrl the latter 
autho rity comes to the conclusion that in the mednlla oblon
gala constant changes ca n be proved microscopically to ex ist, 
while in other parts of the brain such are sometimes absent, 
sornetimes pres<ent at the same time. 

8ehrncder van der Kolk reached the cone! usion that <tt the 
beginuing of epilepsy no 01·ganic change w<ts appreciable. Sub
sequently an "albuminous in tercellular " exuda tion shows itself 
bet11·ecn the nerve- fih1·es, which may lead first to induration and 

1 Jk~rlir<lc . Bericht der )fo.turforschcrversammlung zu Dresden. 1868. 
9 Jlcr/.rl, Yirchow's Archiv. Vol. XXXVIU. 
3 E. J(, l/1Jjfmann, Henle und Pfeufor's Zcitscbrift. Vol. X..'\:.XIV. 3. 
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then to fatty clegeneralion nml soften ing. Further than this, n 

dilatation of the capillaries, with thickPning o( theit· wails, i; 

specially noticeublt', in consequence of which the posterior hnll 

of the medulb oblongata appears more reel and hyperremic, 

whether patients kwe died in the seizu re or not. The c:tpillary 

dilatations lie chiefly in the region of the roots or the hypoglos

sus and vagus; rnore in tlie foi·1111.lr, if the patients bit the tongue 

in the seizure, more in the btter, in case they clicl not. 

DilTcrcntkindsofl'l'ilepti~. RypoglO!iSUS. ~··::~ J(npho I Vag"'. 

-- ------~ 

I 
).Im. Mm. Mm. 

A. Tongue biters .. 0.30G 0.31.} o.:;:rn 0.231 

B. Not tongue biters. 0.210 0.217 o.::rno 

I 

0.348 

Difference .. . . . . . . . . I +O.ODGA. + O.OD8A. I + O.Q.j.j.:\. +0.111 B. 

Still, Schroeder himself expresses the opinion that these 

chnnges, which are or course establishecl in the medulla oblon

gata jn the later stage o[ the disease, }U'esnppose a ~erere or 

e1·en incmable character in it, but that they are clepl'ndent in 

their dei·elopment upon a hypenemia incluced by the seizurrs 

themselves, and consequently arp results of them, i. e., do not 

constitute the essence o[ the disease. 

Eche,·enia ascertained the existence of the same clilated capil

laries in the meclulla oblongata; besides these a granular albu· 

minous exudation ancl gra nule cells, togC:'ther with numerous cor· 

puscula amylacea (not only in the neuroglia, indeed, but also on 

cross-section or the bulb); the ganglion-cells were also much 

pigmentecl in many place's, especially in the nuclei of the hypo· 

glossus and ntgus. Analogous changes occurred in rnnny cases 

likewise in various localities in the cernbrnm, the ganglia at tlw 

base, and the cerebellum; bnt these parts were frequently 

wholly intact, the medulla oblongata alone showing changes in 

ei·ery case. It is also worthy of mention that Eche1·erria al o 

frequently found the CPrvica.l sympathetic diseased more n•g11-

lariy e1·en than the brain itself; the cells of the cervical ganglia, 

in fifteen cases that he investigated, werp the seat of grnnulal" 

degeneration and filled with pigment, ii-regularly shaped, nnd 
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their connective-tissue hyperplastic. Echeverria would attribute 
to these conditions the sign ificance of prima1·y, not secondary, 
c·hange , because he encountered them so constantly. I t ce1·
tainly is rnry questionable whether any importance whateYer 
can be ascribed to the conditions described by Echevenia, espe
cially those of pigment in the nerve-cells, si nce A. Labimofl' 1 has 
shown that the pigmentation of the sympathetic nerve-cells is 
found as a regular conditio11 in persons advanced in life, and not 
so very rarely m·en i11 young persons, who have died of diseases 
quite distinct from ep il epsy. · 

\\'ithout considering detached im·estigations, let us here 
mention the points discovernd by L. )foyer.' This a uthor asccr
taitwd, like Schroeder and Eche,·erria, a diseasecl condition of 
the vessels, particularly a wide-spread fatty degeneration, sclero
sis with localized obliteration, ancl i11 isolatl'd places also small 
dilatations on the srnall l·st arteries aml capillaries. These con
ditions wern met with in the medLlila oblongata, the col'lical 
substance of the cerebrnm, and the uppermost part of the cen· i
cal portion of the cord. Meyer,. h owever, is likewise inclitwd to 
regard the affections o[ the ,·essels in many cases as secondary . 
• l.nd the principal thing is that they are not at all characteristic 
of epilepsy, for they are also ruet wi th in progressive general 
paralysis ancl other diseases. 

IC we review the anatomical results, the showing is certainly a 
,·ery poor one. No alteration is shown with certainty to be con
tant. Even with regard to the changes in the bulb it is qurs

tionable whether they are primary or seconc1a1·y. There is only 
one thing to which the investigations 11ow before us point, viz., 
that, g-enemlly speaking, the primary histological departu1·,•s 
from t ill' normal are to he looked for with the greatest probabil
ity in the bulb of the med ull a. 

Symptomatology. 

The character or tllP eli11iral picture or epilepsy is chiPfly 

1 Ileitriigc zu r llistol. u. pathol. Anat. d. sy rn patb. Nerveusystems. Vircl1Jw's 

Archiv. Vol. LXT. 

~ Archiv f. P.-Jychiatrie u. Nervenkraukb. Vol. IIL 
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impressed on it by tlu• llaturc of tlu'.> indh·illua.1 seiznres cl esig
na!Pd as " 1pihptic." ' llPsicles the paroxysms, pal iPnts not inf1·P
qu<>ntly a lso present S,l/lllJJtoms bdonr1i11(J to the i11/er1'lll, whi«h 
sometimes may equal in jntensity tho::m belonging to the parox
y;-;ms or even exceed lhcm. 'l'he oy n1p toms of the jntcrntl!-', how
e1·er, are ne1·er clistinctivc or the trouble as epilepsy i11 any spe
cial case ; tlmt, we repeat, depends on the paroxysms only. 

I. Th e Bpileptic Seizures. 

For a long time vari ous forms have been distinguished accord
ing to the character o( the attack s.' At the present time certain 
expressions only will be retainecl in th is connection, for the sah 
o( readier comprehension, because they are associated with long
receivecl iclcas. \\'e am incl ined to adhere to them chiefly in th1• 
interest or a clear demonstration, because the g reat abundancl' 
or material bearing upon the symptoms actually clemancls an 
appropriate classification. Certain of these forms occur more. 
ol hel'S less freq ueutly, ancl at the same time therl' are the various 
trnnsitions between thl'm. The determination o( them is natur
ally in part an arbitrary one. \Ve make choice o( the following: 

1. Epilepsies in which the classical paroxysms make their 
appearance with coma and general convulsions (E. oravior, haul 
1nal). 

2. Epilepsies in which paroxysmal loss of consciousness alone• 
occurs, the spastic element, for the Yoluntary muscles at all 
e1-ents, being absent (E. mit ior, petit owl) . 

3. Epilepsy in which, with inconsiderable loss of conscious
ness, partial twitchings occur in the regions o( certain muscles, 
whereby in the most Y:trions ways a transition is effected between 
the cases rnentionecl nnckr 1 and 2. 

4. To th~se we acld the inegular forms o( seiznres ancl the 
epileptoicl st>ites. 

1 Thus, e. !J., the following classification is .found in Peter Frank (loc. cit.): 1st. 
R1.tione accession um: a, E vaga; b, periodica.. 2d. Ratione extcnsionis: a, E. uni
vcrsnlis; b, pri.rtialis. ::rn. Rationc modi coucidcndi: n, caduca; b, cursoria; c, gyra· 
t.oria1 cl;c. The triviality of such a clas:>ification is self-evident. 
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A. Epileps ia Gravior. 

The seiznres either set in with extreme suilc1enness, or they 
are p1·eceded by warnings.' As it is Yery difficult to furni sh com
plete numerical data about the occurrence of the latter, anc1 as 
such nnrnbers in om opinion woulc1 be destitute of a special 
scient ilic value, or, at all events, would throw no ligh t upon 
the pathology of the trouble, we content ourselrns with the 
:ipproximate statement that proilroma show themselt·es in some
where about half of the cases. 

These premonitory symptoms of the paroxysms hare long 
been divided into 1·emote and immediate. For the la tter the term 
"aura epileptica " is still extensil·cly in u se, anc1 this may also 
be retained, provided we have a clear conception that an aura , in 
the old sense, i. e .. the sensation of' a breath blowing upon the 
patient, scarcely ever occurs, and that consequently this expres
sion in its t1·ansferred meaning should only co1wey the same 
signification in general terms as wamings. 

The remote warnings all observers agree to be Yery much 
rnrer than the immediate, and this I , too, must confirm. At the 
longest they occur from two to four days beforehand. In these 
cases they almost always show themselves under the form of 
psychical changes. Patients become sad and of an oppressed 
fra111c of minc1; they retire in to themselves, or, on the con trary, 
they become excited and talkati1·e, violent and irritable, or quar
rebome and distrnst fnl. At the same time they complain of 
clizziness, headache, and confusion or the head; sometimes these 
sympto 111 s even form the only proilrnma. After these have 
lasted fo r one or several days, the seizure breaks out, and after
wards the olc1 condition belonging to the in tr rrnl retums. These 
r~mote wamings show themsefres in jndi\·iclua.l patients espe
C'ially when they have remained free from paro"ysms fo1· a con
sitlemble time. Bnt a rea l seizure does not al ways follow upon 
!hem; sometimes such a one is confident ly experted as usual, 
-------------------

1 In order not to in terrupt the demonstration according to symptoms, we speak here 
of 1

' warnin&~." following the est:i.blished custom. In what light we regard their rela
tion to the seizure proper, we will stat;e in the section oo "Pathology. 11 
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:ind ye t it remains absent. Much less often than with the mental 
symptoms mentioned do we meet with others. R eynolc1s men
tions tha t he has sometim es seen a peculiar clark coloration o[ 
the skin, esppciaJly in the face ancl neck, as mucl1 as twelve honr; 
before the seiznre. A lady under my observation is abl e to predict 
the seizure with certainty every time. \Vhile usually h er sleep is 
light and rather short, she t!1en has a very d eep and continued 
sleep. Still she awakes in the morning perfectly well, but in thP 
course of the day the pa.-oxysm breaks out. Certain patients 
also feel for se,·eral days be(orehancl a leaden weight in the 
limbs or n. slight trembling . 

The immediate p rodrorna, the real aura cpileptica, exhibi t 
a considerably grectter varie ty than the remote. The question 
whether they should even be looked upon as symptoms of tbt' 
seizure i tself mrty temporaril y be left out o( consideration. Th is 
:rnra may begin in the tenitory of the most different nerves, 
although more often in certain ones th an in othl:' rs, in the sensi
tive, motor, Ya so-motor, ancl a]so the nerves or special sense. 
'Ve cannot p ossibly enmnerate the ex traorJinary rnriety o[ its 
manifestations in every indiddu::il case ; we must content our
selves with a general ontline. 1 The sens iti-oe aura is character
ized by tickling sensations, 01· by dragging, tearing pains which 
se ldom extend in the defini te course or a nerve, but generally 
over a whole extremity, and, in fact, usually from the p eriphery, 
the toes or tips of the fingers, upwards towa rds the head. Jn 
other cases prLticnts are ctITectecl wi th generctl or one-sided hcacl· 
ache ; in others aga in with violent pains in the epigastrium with 
or without a tendency to vomiting, and tl1is in particular Hasse· 
lrns often observed in the fe male sex. The opposite also orcurs, 
that is, a decrease of the sensory function , whereby the pa tient 
suddenly or more gradually experiences a loss or feeling in one 
extremity or one-l1 a!r o( the fa ce. In one of my patients this 
sensation always begrtn on the right side of the face a.ml 11 ead, 
extendPd c1 ownwarc1s from the shonlder over the righ t arm, as 
wPll as in a centrifugal clirPeti on ornr the corresponding k g. and 

1 Any one who is interesterl in knowing where to get a. knowledge or remarkable ::i.nd 
peculiar warnings will find a collection of such in Josaplt F mnk

1 
and pa.rticu'nrly in 

Deliisiuui;e1 loc. cit. 1 pp. 21-26. 



SB!PTm!ATOLOGY. 223 

finally over the right half of the body too. In this case as 
wpll as in some others where the phenomenon preceded the 
"!'irnre a suffici ent time, say ten minutes or longer, I could make 
out :t decided diminution in the sensitiveness to the prick of a. 
needlt• and to the in1 pression of temperature. I ham obsPrred a 
voso-motor aura scarcely less frequently than the sensiti\"e,' and 
I am persuaded that many cases must be ranked with the la tter 
whirlt were forme rl y co unted among those o( sensitive aura. 
In this ease patients complain of a feeling o[ numbness, ge1wra ll y 
beginning in the fingers or toes or one extremity, accompnniecl 
with decided tickling and a sensa tion o[ coldness and "·eight. 
'Vhile this is going un, the afTected parts become Yery pa le antl 
cold to the touch, nnd hlun tPd to slig ht externa l impressions. 
'I.1Jwse symptoms also take a centl'ipetal coursP. 'rhe phenomenon 
might also be referred lo a pnrtic ipation of the JH'JTes of the ves
sels if the attack, as sometimes occurs, is vreccded by sl1i1-ering 
or lnu"i'•nt burning liL•at. Cenain patients get a redness in spots 
in Yarious parts o[ the body. The mo/or :n11·a is rnrionsly clis
playt'd, ordinarily as a spasm in the region o[ certain muscles 
or groups or muscles, which j:::; g<:.nerally of :1 clon ic, more J'::tJ'el.r 
o[ a ton ic, character, sometimes nlso as a trembling or shaking 
motion. IIe1·e, too, the ext1·p111ities are affected most frequpn tJy, 
then the muscles of the face, the orbicn laris palpebrarnm, other 
rnusdcs much Jess frcqu0ntly, e. g., thoso of the ear (Romberg), 
thi~ HtNno-cleido- mastoid, etc. It beloJH.?;'8 among the deciclecl 
excPpt ions when the spizurc is u shered in by the opposite condi
tion, the paresis or p1·pn complete paralysis of an extremity (I 
have 111\'Self seen two eases o[ this kind), and in regard to such 
cases it is always doubtful i[ we ham to do with a genu ine ep i
leps_i-. (See fur ther on uncl<' r the remarks on Epi leptic Palsy.) 
Now aml tlwn spast ic phenonwna in the region o[ the internal or
l(<tns sho\\- themselves as a p1·el ude to the pa1·oxysm; thus rum
bl ing in the be1ly, stnliuing at stool ancl on passing walPl', draw~ 
ing up of tlw testiclP, palpitations, etc.' BPsides these, the lilera-

1 Farther on, uncler Pnthology, I will cntC'r more folly iuto the peculiar form de
scribed in recent times ft!'! Epilcp<sia Ya.somotoria. 

'The Rtnticnl conditioni:i, which bnve been obsen·ed ns prodroma in nry rare in
sfances, will be considered in another place. 
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tme o[ lhe subject recoguiz.es rt great many m stn.nces where syrup. 

toms refemLle to the 11erves Q/' special sense prcceued the seizure. 

The optic and audito ry nen'es are relatirnly the most frequent 

participants i11 t hese cases, which are in any e,·cnt quite rare; lhe 

olfactory nerve is much more seldom iuvolvec1. ' Patients ha\'e im

pressions o( ligh t ancl color, and even at times the hallucination 

of corporeal figures; they hear sounds and voices; they experi

ence sensations of smell which are of a predominantly disag1·emble 

kind. J oseph Frank saw a patient in whom thcaLtack announced 

itself by sensations of a sweet taste. In very isolated cases 

changes of secretion also de,-elop as prodromata , as e. g. a ]ll'O· 

(use secret ion of tears or perspiration (the latter I harn several 
times observed) or an abundant fl ow of salint. Most often, un· 

doubledly, a11d this accords with my own experience, cerebral 

or mental phenomena J'or1n the immediate wamings. It is a !'act 
that man y p:ltients arc llll't with who state that they are" dizzy"' 

immediately before the onset of the seizure. It can cer ta inly be 

properly assumed tha.t under this term something else is often 

understood, such as m·ercJouding o[ the senses, coninsio11, etc. 

Besides this'" becoming dizzy, " other symptoms, such as sudden 

excitement, loquacity, a.nd the like, form but seldom the i111111e· 
diate prndroma. Finally, an aura orcnrs now and then whid1 
can be brought into 110 one of the classes mentioned. Tlwrn are 

very indefinite fee lings o f general res tlessness, general discom

for t, peculiar sensations in various parts of 1 he body, about 
which patients can g irn no more accurate information. 

The aura does not always show itself excJu,ively in the sphere 
oi one nerve or another; it i s not so Yery unusual for the sen::; i

tive to be combinecl with l11e moto1·, or the lat ter with the vaso· 

motor, or for d izziness lo bt> associMeu with one or more of those 
just named. ' 

The dnrationof the aura varies within very fluctuating limits ; 

u.t one lim e it may la st for two hon rs, and then again it rnns its 

course with th e rapidity o{ lightning; a sensation, of which the 

patient afterwards eays I hat it ran up in an instant from the fin· 

ger-tips to the top o[ the head, tt scream, and the patient is 

1 Compn.rc ~mcl.er in tht\ Archh· fiir Psychiatric uud Nervenkrankheiten. Vol. IV. 
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thrown npon the ground. On an average, however, the aura, 
when p1·ese nt, genemlly lasts from half a minute to five minutes. 

H happens not at all infrequently that the customary aura
n.s we pointed out in regarcl to the remote warnings too-shows 
it'<,1£, the patient expects a seizure, and yet it k eeps o!l'. 'l'his 
m:1y e\·en take place several times in the course of a day, espe· 
cially in epi lept ics who suffor from rather frequent and pm· 
nounced paroxysms recuning every few days. Ernry one who 
has seen many epileptics will recall such as these, in whom there 
often appeared dizziness or some slight twitching in an arm or 
one side of the face, or tickling in the leg, ancl yet a veritable 
seizu1·e only occasionally succeeded these manifestations. One 
of my patients had a vaso-motor aura in one leg from six to ten 
tinws daily, and yet only on :in average every week an attack 
following n pon it. 

It will depend essentially upon the view which is held rega rd· 
ing the aura, what signilicauce is ascribed to the circumstance last 
nwntioned . \Ye anticipate here by say ing that, in our opinion, 
these abortive aunc, wliich are incleecl free from obscuration of the 
si•n.;:es or any sensn.tion of dizzinc~ss, are to be placeU in the same 
rank with what is called "petit 11wl." \Ve shall retum to Lhis 
question. 

The literature of the subject J1as various undoubted instances 
"·here, when an aum has las ted quite a considerable time, the seiz
lll"8 has been successfnlly warded off. If a dragging sensalion 
rnou11ts gradually from the fingers to the top of tile head, and we 
mpidly tie a ligature fil-mly about the upper arm, or if. in case 
or a spasmodic flex.ion of a finger, this is Jo1·cibly straightened, 
:11ul so on, we may even k eep back the attack. Fmrn these par
tienlar occmrencrs has e1·idently developed the absurd popular 
h<'lil'f in the adrnntage of bending back the thumb in the seizure 
itself. 

To settle this point, we remark that in n.11 probability, as Brown-Sequarcl also 
lh.;mni.::s in his experiments (sec above), it has to do with the repression or 
h:c:1king up of <L process of excitation which is the centre. The 
ph ·nomC>non is rather to be vic1vcd as in the nature of a "reflex inhibition." 
\re must here, of course, refrain from a discussion of the question of what we are 

to un lcr.stand physiolo~ically by this rcfl.!X inhibition1 and only add that rcsulrs, in 
VOL. XIV.-15 
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their nature analogous, have been obtained experimentally by Setschcnow, 1 Ilcrzcn,1 

Goltz, a and myself. • 

Now, whetli er preceded by prodroma or not, the striking 
symptoms of tli e seizure itself, with its two essential leading 
characteristics of loss of consciousness and general convulsions, 
almost always b1·eak out suddenly in overwhelming force all at 
once. Before the patient falls to the ground, or perhaps at the 
same moment, he often utters a. cry, as Romberg expresses it, 
"shrill and terrifying to man and beast." Tl1is cry is not, how
ever, characteristic; at least it is absent more often than present. 
'Ve regard it as unimportant to bring forward foller figures as 
to the freq ucncy of i ts occurrence. 

l\Iuch ha.s b:!cn written on the sign ifi cance of the epileptic cry. So much as this 
should be considered as settled that it is not to be regarded as the effect of any 
ment<1l action whatever, such as pain, fright, or surprise, as J-I erpin and othern 
thought, moment wholly unconscious. 

Still it is generally uttered 
entirely agree with the conclusion that it simply of spasmodic 
product of a spasmodic act ion of the respiratory and laryngeal muscles, and 
of an iuspiratory or expiratory nature. 

Innumerable accounts, more or Jess true to natme, have 
been written or the epileptic seizure; some are di stingui shed by 
an almost dramatically excited vividness in the descrip tion, as 
above all, those of R omberg and of Esquirol, also those or Tis•ot 
and many others. Obdously the di sease itself almost prornkes 
such a description wilh its shocking, violent sy mptoms, the ani
mal rnar, the snllden downfall of the affected person all un con
scions, the tenifying spasmodic movements. Still, at the expense 
or fine lang nnge, we prefer a quiet statement in the interest o[ 
scientifi c d earness. 

In individual cases, and, in fact, in particular seizures of the 
same patient, mo,nifolcl diversities are found, even in the features 
of the full epilep tic attack ; these will he attended to hereafter. 

1 Ueber die elektrische und chemiscbe Reizung der sensiblen RUckenmarksnerven 
des Fro!1ches. Graz. !SGS. 

? ExpCriences sur !es centres modCrnteurs de I' action r6ftexe. Turin, 1SG4. 
8 Functionender Nervenceutren del'I Froscbes. Berlin, 1809. p. 30 et seq. 
'Zur Lehre vom klouischen Krampf. Vircbow's Arcbiv. Vol. XLIX. 



snlPTO~fATOLOG y. 227 

In the first place we want to sketch the type of a seizure as it is 
most often displayed. 

~\part from the prodroma we must distinguish two periods 
c!f' lhe attack; then there must be added as the third an after
star;e. \Vhil e the loss or consciousness is the same in both , they 
are principally to be discriminated by the diITerent character of 
the spasms; in the first period it is tonic, in the second clonic. 

First period.-Consciousness is completely lost. At times 
the patient falls down as if strnck by lightning; instantly and as 
H by a strnke he is deprived of all mental funution s. This comes 
so quickly that he fall s lwadlong in any attitude or place qnite 
rega,.dl ess of his SUl'l'Oundings. If the con\'u lsion does not 
declal'e itself at the Ycry same momen , he falls like a dead mass, 
evidently in conscq uence of the suclclen relaxation of all the 
muscles; st ill this condition of things happens ext1·emely sel
dom. At other times the loss of consciousness comes on more 
gradually, as in the course of a few seconds, and the sufferer 
gains tim e enough to assurne some recumbent position volun
tarily. Generally, howevel', the aJ'rest of all mental acth·ity 
lakes one so by surprise that from the beginning of the seizure 
110 recollection is reta ined of the facts of the cnse. It is not 
11ecessa ry to dra.w attention to the fact that in deep coma e,·ery 
conscious sensation i.:; wanting; it i::; well known tli at this goes 
so far thnt patients have sometimes fallen into the fi re nnd 
burnccl. th e111 selves. But even reflex prncesses are absent in 
many cases; the iris docs not contract under the stimulus of 
light, the lids are not closed when the conjuncti,·a is irrita ted; 
at other times, again, reflex processes are present; the lids close, 
and the limbs are drawn together ,,-hen cold water is clashed 
upon the body (Romberg). 

The tonic spasm now declares itself. Its extent is rnriable; 
in the se,·erest cases it invohes the whole muscnlar system. The 
pupil js fixed, sometimes appearing to have a pronounced expres
Gion of some mf'ntal emotion, anger, etc., the coun tenance dis
torted, the jaws closed upon each other, the head drawn to one 
•ide, 01· backwards; there is general opisthotonus with marked 
extension o[ the extremities (with an astonishing spreading asun
cler of the lingers and toeo, or al so very great incurvation of 



228 NOTIC~.\OEL.-J:Pn,F,p::;y. 

the foot-Tissot), somt•times emprosthotonus, or even- in Iact, 
quite frequently-one J1ciH of the body shares in this to exec's 
witl1 currn.ture in that direction, :tntl with nn alternating tPn

c11'ncy to one or the other side; tonic contraction of the muscle" 
or the throat (trachelismus-::IJ. H all), of those of respiration 
(with absolute arrest of breathing). an c1 oI the laryngea l mns<'ies. 
Jn a child fo ur and a half y ears old, tha t was under my obsrrra
ti on there followed upon the cry, u ttered when consciou sness was 
already gone, a s lrnrp, strong, whistling jn~piration las ting for 
some seconds, such as jg observed only in pronounced spasm 

of the g lotti s, a11d then the clonic spasm.-Thc tonic influence, 
howen·r, is not always so general and so strong; sometimPs it is 
limited to certain grn ups of muscles only, sometimes but ,·cry 
sligh lly pronounc·ed. And if it is general, certain regions may be 
attal'ked mt her than others; most frequently it is first marked in 
the muscles mo\'ing the head and in those of the globe of the rye 
an cl th e face.-As already stated , the tonic spasm sets in either 
simultaneously with the coma, or rnrPiy somewl1at later, or it 
ma y e,·en begin a littl e c•arlier; in the ]alter case the scPne opPns 
with fixa tion of tlw eyPliall. dietortion of the face, and turni ng 

of the head. \\'elikPwise remark here that occasionally the tonic 
r-;pmm1 is _wholly wan tinµ-, and tl1e scene begins at once with clonic 
twiLrhings; but the opposite also occurs in 1'nre ('a ~es, namely, 

the connilsive ek•ment is indi cated by a tonic fixedm_•ss only, in 

which the rigidly extended ext remiti es at the utmost und ergo 
onl y a sl ig l1t shivering mo,·ement. The latter poi nt will be more 
fully di scussed herea I' I Pl'. 

The color:uion of the face ch~nges. \Yhil e the ea rlier obsen·· 
ers spoke almost exelus i1·elr of a dark cyanotic c1iscolo1·ation, 
lat<'!' ones report pallo1· just as often. Both are co1Tect; both 

changes occur, and. in fa ct, generall y in the same patients one 
after the other. J\fy obserrntion agrees with that of Radeliffe, 
Sicveking, and Brnwn-Srquard, t hat in the majority of cases the 

p atients grow pale at tlw beginning of thP seizu re. Sonwt inJPs 
Hs npproacll is inc.liC':tted in this way: thP countenance changes 
bdore the loss of consciousnesH or thP tonic spasm is c1evelo1wd; 
at other times all b!'gin at the sanw time. Th e pallor then 

lasts clming the whole of the fir st period, or it is present at the 
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very beginning only, and even before the clonic stage has 
dec lared it;:;ell the face has already acquired a dark ti11t.-St ill 
it must be remarked tllat so111eti111 es the hue of the face remain::; 
un changed cluri11g the whol e ini ti al period, and at o ther time:; it 
i::; Llark.-ted from tl1e very beg i1111ing . The latter appe::ns to be 
the case particularly if ju;:;t at the begin11ing a decicl.ed spasm ur 
the mu scles of the throat prevails witli compress ion or the jug u
]ar veins and spasm of the glottis. - In rpcent times attention 
has al so been directed to the condition of the fundu ;:; oculi. It 
is obvious that an ophthalrnoscopic examination during the con
vul ::; ions i:; hardly waeticable. Still we have some ob::;enn tions 
made du1·ing the prod ro111al s tage (Echernnfa and others) which 
show that some tim e::;, but not always , a.me mia of the fond us is 
pn•sent. Unto1·tunately it is not s tated how the coloration of 
the face behaved in these cases.-The ii·i s is generally dihtted at 
the beginning of the attack. 

The state o[ the pulse is variable. In certain ca ses it remains 
unchanged both during th e first peri od and throug hout tile 
""hole a t tack. At other tim e;:; 110 exa111inatio11 at all i;:; poss ible 
c111ring the conndsions. Accorcling to other observers, howe\·er, 
it is ., small " during the tonic stage, i. e. , the radial arte1·y is 
somewhat nanowed and the wave reduced. \Vith rPgard to 
tl'nsion and reg ularity , the reports o[ variou s a.nthors again differ 
vet'}' much. It may happen tl1at the pnl se at the 'Hist is not 
fel t at all , whil e the carotids are beating and the action of lite 
hPatt is normal. 

Echeverria g ives dl'awiags of sphygmographi c curve<:., according to which the 
pubc before the seizure was higher, distinctly dicrotic, and accelerated. 

The tonic s tage is generally or short durntion , oftPn only a few 
seconds Jong, so that it is overlooked by the laity in consider
ation or the p erformance which now follows it, or it may last 
from one-quarter to one minute. Upon thi s then follows the 

II. P eriod qf clonic spas1n.-Tb e profound unconsciousness 
continues wholly unchanged; but instead or the tonic mus
cnl;ir contraction the most ,·iolent convu lsions now se t in, the 
form or which is so well kn own that it is n sed as the type 
in describing analogou;:; spasms ari sing from the most different 
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sources. \Ye may spare ourselves a detaileil account, and call 

attention only to the following : almos t a ll the volun tary mus

cles of the extremities, trunk, and head tak e part in the epilepti

fo rm twitchings. Through these a re brought about in the full 

seiz ures positions and atti tudes of apparentl y the most impossi

ble kind, which vary with surprising rapidi ty. The violence is 

sometimes so considerable that the most dangerons wounds are 

i·cceived; fractm es and tlislocations hare been observed, breaking 

of the teeth or portions of them, deep laceration of the tongue, 

and rupture of muscles, not to mention the wounds and excol'i

a tions of the skin which arise from the headlong way in which 

the body is thrown about. Very often the clonic jerkings are 

interrnpted one or more times by tonic spasm, so that the patient 

again becomes 1·ig icl; or while certain parts a.re undergoing rio

lent clonic spasmodic mornments, others a re in a sta te of fixecl 

tonicity . E ven if the clonic action is very general, it may still 

very often be evident that one half of the body takes a more 

acti l"e share in it than the other. Usually, but not a lways. salira 

shows i tself a t the month of the s L1fferer in the shape of foam, 

which may be tingecl with bloocl from wounds of the tongue and 

buccal mucous membranP.- lncreased peri staltic action of the 

intestines occurs with rumbling in the belly and d ischarge or 

flatus and froces, sometimes tympanites, probably from air that 

J1as been swallowed, al so ejaculation of semen, rarely vomiting, 

and occasionally escape of urine with so much force e\·en as lo 

rise in a stream five or ten feet high (Tisso t, P ortal).- The tespi

ration is forcible and qnickenecl, while again it may be spas· 

modically interrupted. The consequence of thi s and of the 

violent action of the muscles is a marked Yenous hyperremia. 

The jng 11lars are swollen up, the face acquires a d Peply cya· 

notic color, ancl the eyeball s protrude. Sometimes subcutane· 

ous vessels are ru ptured with the formation of ecchymoses in 

the skin, especially in and around the eyelids, as well as some· 

times in the internal organs, yet we have noticed that cerebral 

11emorrhage form s one of the very rarest acc idents in connec

tion with the epil eptic seizure. The older observers speak or 

discharges of blood from the rnctum and vagina , and of bloody 

tears. -The 1rnlse, provided it can be tested during the ,-io· 
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Jent action of the muscles, is now faller than in the first period, 
and frpq uent. 

,\.ftPr this wild scene has lasted a rnriable time, from half a 
minute to three minutes, and only in very exceptional cases 
longer, the time of course appeari11g to bystanders very much 
greater, the ajZer-stage of the seizure is developed. The c01nul
sions either stop suddenly or wear off more gradually, and the 
patient either lies with bis limbs completely relaxed, if the sen
sorinm still remains prnfoundly aITected, or the muscles at once 
recornr their normal tonicity. Here and there isolated supple
mentary jerkings st ill occur, or perhaps a tremor runs over the 
whole body.-The return of consciousness takes place in various 
ways. As a rnle, the patient still lies in a deep coma fo r some 
minutes after the cessation of the spasms. Then he opens his 
eyes, wakes as if ont of a deep sleep, looks confusedly around 
him, closes his eyes again, mutters something incomprehensibly, 
groans, sighs, or even speaks, but aH as i£ his mind were wander
ing. At this period he also responds to any considernble sensory 
il'l'itant, or when called to. The distressing cyanosis diminishes. 
'fl1e ids contracts. The respiration grows more quiet, deeper, 
ordinarily uniform, though sometim es in a measure in termittent, 
or at all events irregul a 1· in rhythm and depth; after violent and 
prolonged convul sions ral es are heard in the chest, which evi
dently arise from a considerable accumulation of fluid in the 
bronchi, caused by the venous stasis during the spasmodic stage. 
The pulse becomes gradually more quiet and full; Echeverria in
deed demonstmted with the sphygmograph a decided decrease 
in the height oI the pnlse-curve during the comatose after-stage; 
it on ly became higher again after from ten to fifteen minutes. 
Yoisin' states that the a scending branch of the wave of the 
pul se is higher than normal, and that the curve is characteri zed 
by a pronounced di cro tism-appea.rances which outlast the SPiz
ure by from half an hour to sernral hours. The skin is soft and 
often covered with a n abundant perspiration ; sometimes t he 
discharges spoken of above only now make their appearance. 
We will add here that ophthalmoscopic examinations after the 

1 Anllales d'bygiCne publique. 1868. Avril. 
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seizure ha,·c shown a marked hypcncmia o[ the fundus oculi, 
which may hi.st for tw<'nty.four hours. 

Thus a quarter o[ au hour after the seizure the pati~nt may 
find himself wholly in 11is predous condition, sometimPs wilhout 
the slighlest batl resu lts. There only rc1rnLins the defici ent reeol· 
lertion of all that happened to lti111 in the moments just pa;t. 
Only seldom, 11011·p1•cr, dor>s the SPizurP pass off so rapidly and 
learn so few trac<'s behind. As a ml•>, the after-stage hi.ts 
long<·r; p0rhaps a som nolen t state follo11·s upon it, or an abnor-
111:'1ly deep sleep, the dumtion of which varies from half au hour 
to several ho ms; and if 1 h' attack was quite l"iolent, the patiPnt 
feels fat igued, unnern~d, antl as if bruised all O\·er. The lnl-"lltal 
tone is alten'<.1 at times, and bccom<.·s depressPd and irritable. 
St ill occasionally, espec ially when psychical pro<lromata of ron
sidemble durntion have precetlc•tl it, patients IePl relieved lLl'ter 
the seizure, are freer mentally. It occurs exceptiona lly that the 
sleep after the attack lasts for many hours, e1·cn for twenty-four, 
beforn patients are again completely masters of themselves; and 
in two cnses under my observation the somnole nt corn1ition 
extemled o\·er two days. Some other seque1re, which occur 
much less frequently, must be mentioned later, after the other 
forms of llw S<· izures are described. 

'!'lie tcmpcralnre qf the body after the epileptic attacks has 
been rn ('asurec.1 by Yarious authors, witho ut a. complete agree
ment kwing yet been a.nived a.t; of conrse it is undt>r~tood 
that WC :ll'C here Speaking Of Si ng le seizures, not O( SUCh as 
rapidly fo llow one upon another, the etat epileptique of the 
French. " rilliams, 1 while considering his effort:; as only sl ightly 
successful, concl udes that after strong convulsions, especially 
after tonic spasm, the temperature may rise as much as B° F. 
Clouston expresses himself rather indefini tely, and rn oreorer, 
Bonrncville 2 recognizes hi s )Jl'Oced ure a.s defec tive. Thi s latter, 
a ncl abo Voisin, fountl a 1·ery s ligh t elevation, ny a few tenths 
of a degree. \Vestphal,' with whom we agree, made up his 

1 Medical 'rimes. 18Gi. Yol. IT. p. 225. 
'F.tudcs cliniques et i hermomCtriques sur lcs ma.ladies du syst.Cme nerveux. 1873. 
3 Archiv iiir Psycbiatrie u. :Nervenkrankbciten. Vol. I. 
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minrl that an elel'at ion of temperature alter the isolated seizures 
of epileptics is exceptional. 

The changes tha t may take place in the mine erncuatecl 
11fter the Sl' izures as to its qua ntity anu quality ha1'e attractl'c1 
special attention since R eynoso a ncl Heller maintained that 
sugar wns te 111 pomrily present in it al'ter the attacks. \Yi th rare 
u11a11i111ity 11as this opin ion been conte::5t·pd; l\Ii ch6a, Delnsiaurt>, 
Sieveking, Hasse, R eynolds, Echcvenia (with the exception of 
one case), Ebstei11, 1 ill. Huppert,' I, and rn ri ous others, J1arn 
never lwen abl e to c1is('OYer sngar. Probably the ea rlier accounts 
restdtl'd from errors in the methods of exa mination. The :;a mc 
neg1.i tive conclu -.; ion ha s bee n reached by most of the autliors 
11 a111\'cl with refrrence to the occmrence o[ albumen. On the 
otl1er hand, a considera ble conformity o[ views prevails as to 
tl1is, viz., that after the attack a quant itati1·e change sets in so 
far as that the a moun t of urine is dec idedly increased, a ncl at 
the same t i111 e of a dea 1·er color, whi le its Rp<:>c ific gravHy is not 
essentiall y alt ered. Ebstc in, irnlefld, was able to anfre at no 
c.:oru;t::rnt result-.; as to the in crease o[ urine.\ Accol'ding to seven1l 
ob::;erve r;:;, such as Pa rkes, Gibson, and Eehevenia., the amou nt 
or urea is at the same time incn'asecl , generally also that of tlte 
phosphates, whi le no increase of the uri c acid could be proved. 

:M. !Iuppcrt (Joe. cit.) asserts recently that every fully formed epileptic seizure 

is inm1<.:diatcly followed by a di stinct tran sie nt discharge o f albumen in the urine, 

lasting from two to eight, gcncrn ll y from three to funr hours. For the prccautious 

to be uh.served in the determination of the albumen we must refer to •,he original 

article. Vcrt.igo usually remains free from appreciable albuminuria. H uppert, in 

ndllitio11, ascertained the startling fact that in ahout half the cases of pronounced 

attacks, though less often aJter uudcvclopecl ones, the urine first passed contained, 
besiJ.es albumen, hyalinc cylinders and quite numerous spennatic filam ents. The 

cylinders disappeared sooner tha11 the albumen, fur in the sccoud urine passccl they 

were hut very seldom encountered. After mere epileptic vertigo, cylinders and 

spmuatic filament3 were both absent. 

'l'he cases which I have examined since the appearance or 
ITnppert's wo rk on albuminurin , have not yet been numerous 

1 Deutsches 1\rchiv f. klinische l\redicin Vol. XI. 
~ Yirchow's Archiv. Yo!. LIX. 
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enongh to enable me to give an opi ni on . Still I may evPn now 
say that I have occasionally found the reaction for albttmen 

fai ntly declared. 

B. Epilepsia Mitior. 

Formerly only tl~e full paroxysms just described, and those 
to be mentioned hereafter, which were accompanied by more or 
less pronounced local spasms, were characterized as epileptic; in 
the presence or these onl y was the disease asstnned to ex ist; but 
foller observation has taught us the fact that epil epsy may man
ifest itself in the form of seizures, whose only characteristic is 
a loss of consciousness, without any visible outward spas rn ocl ic 
element, 01· at most accompanied by fi xation of the eyeball. At 
the p 1·esen t day it requi res no detailed demonstration to show 
that these ancl the for ms described under C, are actual epilepsy. 
In for mer times they were often ascribed to " apoplectic conges
tion ol the brain," a.n abuse against which Trousseau in particu
lar warmly protested. Still I consider it as equally injudicious 
to designate these forms as "epileptic dizziness." There is 
almost without exception more than a. dizziness; there is com
plete a nest of consciousness. \Ve shall re turn later to the 1rnttter 
of epileptic dizziness pl'Oper. 

The time during which un consciousness lasts is very brief, 
generall y only from a. few seconds to ha.If a minute, yet it may 
even continue for from fou1· to eight minutes, as I haYe convinced 
myself. As a rul e, consc iousness is los t wi thout any premoni
ti ons : while eating, the patient lets hi s spoon and knife drop, his 
look becomes fixed; sometimes thi s lasts only so Jong as to 
excite the attention of those around him ; then he resumes ea ting 
again. \Vhil e in the midst of ta lking, he s uddenly stops; after 
a bl'iet absence of mind he goes on again. \Vhile walking upon 
the street he stops still , but need not necessarily fall if the arrest 
of consciousness is brief enough. It may even happen that the 
mol'C n.utomatic actions are not once interrupted, the sufferei· 
goes on walking, continues to play on the piano, and the like. 
But, on the ot her hand, when the absent-mindedness is longer, 
he may fall down, or, if riding, be thrown from his horse. At 
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times such a patient is thrown down suddenly anu lies there 
unconscious, until he shortly rouses hi1m;eH ; an inexperienced 
person wonld be di sposed to look upon the attack as a pant
Jytic strnke, although in apoplexy the overthrow of the brain 
scarcely c1·~r happens so suduenly. (Compare Cerebral Hemor
rhag<'.) 

As already observed, these seizures generally overtake one 
without warning; yet the most vari ous aune are also sometimes 
noticed. 'rhe most common warning, in my obsenation at least, 
consists in a sensation of dizziness, in flashes, ancl darkness 
before the eyes. Reynolds asserts that the color of the face in 
these seizures may on occasion show all the variations men
tioned above, of course excepting cyanosis; in my patients a 
sudden pallor could generally be made out, which both preceded 
and outlasted the loss of consciousness. 

\Vhile in the majori ty, to be sure, after-effects are wholly 
absent, so that patients are quite unaware that anything what
ever has just happened to them, at other times, even after slight 
attacks, symptoms show themselves which last fo r some time, it 
may be for several honrs-in most instances a s uppressed voice, 
b>ccl humor, ancl surliness; or headache and forgetfulness, 01· de
pression and fatigue with a tendency to sleep. \Ve shall have to 
discuss further on how these conditions are to be distinguished 
from simple faintness, with which they have no t very infre
quently been confounded by inexperienced observers. 

C. 'l'ransition-For7ns; L oss of Consciousness witli local Spasm. 

Epilepsia mitior in the form jnst describe(l, i . e., complete 
arrest oE con ciousness without any spas m visible externally , 
certainly belongs to the exceptions. On the other ha nd , we 
quite often meet with transition-forms between it and the major 
attacks, h1 which slight spasms occnr togethet· with coma.. For 
the descri ption of these attacks we may in the main simply refer 
to epil epsia mitior, especially as concerns the cluration, the after
eliects, and the Joss of consciousness . To these, however, spas
modic phenomena now come to be added. 

The locality, the intensity, and the nature of these are subject 
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to the greatest variation. rrrousscau gives a very lively desc1·ip· 
tion of these so-ca lled abortive attacks, and mentions v'uions 
exam pl es in illustration. 

It happens but seldom that tonic and clonic spasms apprm 
together or in succession as in the major attacks; as a rule.•, Lliere 
is in this form only one 01· the other kind. All the n1rious possi
bilities o[ the picture so constitutc•il, wl1ich come unrler obserra
tion, cannot be detailed; a brier indication oC Lhem must suffice. 
In one patient the spasm betrays itself only by firm closure o[ 
the eyelids. in another by strabismns, 01· by twitching:::; of certain 
af the facial 111uscles, or by violent contortions or the facl', more
ments of the lips, shutting the jaws flrmly, chewing motions, 
rolling the tongnc back a.nd forth, a constrained turning of the 
heacl in some direction, or shaki11g movements or it. Reynolds 
frequently obsc1'l'etl a rrest or the nespiration by spasm of the 
extc l'llal respiratory muscles and the diaphragm, and in conse
quc11cc slight cyanosis. Together with these sy mptoms on the 
part or the muscl<>s of the head ancl back, Ol' even without these, 
there rnny occnr local spasms in tl1e extremities, or, lPss often) in 
th e trnnk; certain tingrrs are rigidly bent or stretched; one arm, 
one lPg, or e\·en two extremities become stiff; or the parts men
tionerl are moverl to ancl fro by rapid clonic twitchings. Or~ 

slight trPmo1· runs over the whole body. Compare, too, the sec
tion further on about Epileptic IIemiplegia.-Agai n, there are 
cafes which are closely allied in their extel'llal features to the 
major attacks, inasm uch as the whole body is s ubject to sl ight 
tonic and clonic convulsions, which, 1wwevrr, from th eir rery 
slight clt'gree of intt•nsity and their very short duration, mther 
suggest to the novice an analogy with the pronounced attacks 
than pl'ovc it. It is quite unprofitable to undertake to enumer
ate here all the possible multifarious Yarieties of the picture; 
the reality surpasses any desc ription. 

In the case of epill'psia grnvior the unconsciousness always 
outlasts the spasms. This may also be the case in the form 
which now occupies om· attention , though the opposite fre
quently occurs here, i. e., the pati~nts are already them
selres again, while the spasm still continues. This was vrry 
striking in one of my patients, where a rigicl extension and 
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stretching asunder of the fingers, that positively could not be 
orprconw, la~tecl for some minutes after th e brief unconscious
nl'~S had cornpletely passed away . 

Uerpin remarks that in these form s consciousness is only 
~l ightly affec ted, not by any means wholly aboli shed. Although 
thi s 111:1 y also occur, I must s till , from my own obserrntion, agrl'O 

"·ith Jlasse that in the great majority an arrest of consciousness 
takPs place, which, although often only very transient, is still 
complete. 

D. Irregular F orms of the Attacks, and the Epileptoid States. 

~Ye speak of both together, because numernus tmnsitions 
occ ur h<'rP, and a compl ete separation is not only contrary to the 
nal11n' of t l11 tliing, but would al so introduce much that is arti
fi cia l into 111" description. 

Tli t• n• is :t great varie ty of form s under which at times the 
epil")1li c attacks may exhibit then1 sel 1"Us, a l1(1 which y et have 
long bel.'n rerogni Zl'cl ns such. They must be sketchl'·cl Jir::; t; we 
"·ill aftcrwa;·ds ret urn to th<' epilep toic1 sta tes, properly speak
ing. 

To-day i t is regarded as a l mos t an axiom tha t the most essen
tial charac ter of tl1 e seiwre is to be sought for in the loss of 
con:'rious1wss. Now, th ere nrc, however, in contradi stinct ion to 
all th ose hitherto described, cer tain cases in which lite coma is 
absml. 'Ye do not m ean simpl e vertigo epileptica, !Jut pnrox
~·Rm s with dis tinct convul s ions, but with out anes t of conscions
Tli'SH. A t all events, the spas tic symptoms are here chi <> liy of a 
local character, anal ogous to those which we ha,·e de,cribed 
among the transition -forms (C), bu t thern occur, altho11g h ,·ery 
f't1ldom, strongly marked toni c and clonic epil eptic twi tching:-.;, in 
whi1·h ti!(' pa tient, although all the time possessed of consc iou"
n ':-:s ancl spn::;ation, a t th e ntrno;:; t experi encf!s a slight co11 fusion 

an(l ohsruration of hi s senses. I saw a prononn cecl casP in a 
young fe ll ow of six teen, P. " r·; in thi s insta nce ty pica l pa rox
-"'"" "·p 1·e observed, in which the pa tient's face a t first became 
o[ a d<'athl y pall or ; he then los t consc ionsness a nd fell into 
ge1wral twi tchings; these a ltemctted with others, in which, with-
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out this P"llor "ncl without com", violent clonic spasms "ppeared 

occasionally, but only in the "'·ms ancl legs. 
The li terature of t!Je subject contains " so!'ies or example,.' 

where at times the abnormal motor actirity clisplayecl itself in 

a difl'erent way from the tonic ancl clonic spasms heretofore 

describecl. Thus it has been observed that the patient at fh,t 

ran Yiolently, but was C\'en then unconsciou s aml at once began 

to suffer from the twitchings, or he lwg:..tn by moving round in :.t 

circle. Sometimes, also, the coni·ulsions are entirely wanting, 

and are only replaced by the rnotious of walking and runni11g. 

I ha1·e myself had a patient under treatment in whom, in place 

or the usually pronounced major paroxysms, there occurred at 

times some in which he run up nnd down his room ill a state of 

complete unconsciousness. Hammond relates an analogous case, 

ancl Trousseau another. 
The greatest attention of physicians, especially in forensic 

medicine, has Jong been turned to the important cases in which 

epih,psy has declared itself by periodically rccmring attacks 

qj' menial dislurban~e instead of the ordinary major or minor 

paroxysms. \\' e shall see, hereafter, when we consider the 

immediate abnormal consequences o( lite ordinary attacks, that 

the sevcn'st states of excitement may arise in conneclion with 

an attack, just as we saw that mental changes may occur before· 

lrn11d as prodroma. Thus it may also happen in a more ex· 

tended sense that mental disturbances arise in place of the whole 

SC'iwre, ancl present a picture completely at ,-ariance with the 

usual one of epilepsy. 
For the details from a psychiatric and mec1ico·lega1 point of 

viPw, we mnst refel' to tll e special work::; treating of them. "re 

can here take up only so many o( them as necess,.rily belong to 

the outline of an exposition of epilepsy in g0neral. This topic 

is treatecl or with considerable folness by Falret,' aml we follow 

l1irn in essentials. 
Falret believes that in the delirhun cpilepticwn a slighter 

1 Compare the old er ones cited in Wicke'a Versuch einer l\fonograpbie des Veit& 

tanzes. 

~Archives gCndi·. de m6d. lSGO. Vol. II. :md 1861. Vols. I. and IL 
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and a severer form must be distingu ished, just ns is d one in the 
ordinary seizures, und that they present differences in the clegree, 
but not in the essential nature of the sympto ms. It is common 
to both forms for patients to be affected parnxysmally with an 
excitement which i::; at times announced by wamings, bu t often 
breaks out quite suddenly. This excitement, nlrnost withou t 
exception, has a maniac'11 character, and is ev idenced by the 
riolence and suddenness of the acts which the patients perform. 
It disappears almost as rapidly and u nexpectedly as it came, aml 
the patient returns to his previous mental condition; he has 
afterwards either no recollect ion at all of the paroxysm a ncl the 
acts done in it, or a very dim and confused one. There are vari
ous in tenned ia te forms between the slight and the severest cases. 

ln the mild form of epileptic del il"ium the inclination to wan
der round sets in, either after the previous occurrence of the 
mental prodrorna. which have been mentioned, or, :;:.omPtimcs, 
very suddenly; or the patients, as they afterwards assert, '"are 
driven by an it-res istible force" to perform acls o( ,·iolence. J\lost 
frequently they th row themselves upon other persons and strike 
them, or they destroy objects abou t them, or they even wound 
t11emsl'lves in a senseless way. At other tim es their acts arc want
ing in this character of exc iteme nt, ancl, in stead, the most singu
lar things nin.ke their appearance. Thns cases are known in which 
delicate and perfec tly respec table persons suddenly nse the most 
obscene lang uage for a short time. The case repo1·ted by Trous
seau is often qnoted, where a high judicial officer suddenly, in 
the rniclst of the session, went in to the adjoining rnom aml there 
urina ted in the corner, then retu rned to tho hall aml continued the 
"ession, and had no recollection of what had occurred. A patient 
under my obse1Tation was at times subject to a peculiar confu
sion, go that she commi tted the most foolish acts; e. g., i1 she 
hncl just made a fire on the hearth she pu t into it knires, spoons, 
:incl whaternr happened to be in her hand, instead of wood. 
Arter the lapse of a few seconds or half a minute, she came to 
herself again ancl was conscious of the acts o[ folly she had com
miLted. The symptom s o[ paramount importance, howerer, ancl 
which are constantly rPfe1Ted to, are when in paroxysms of this 
kind patien ts a re sometimes urged, by a sudden motive "im-
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pulse," to certain acts which ultimately assnme a character or 
public clanger. lfr1·e belo11g, at least in pait, the violently con. 
tested questions or pyromania, kl eptomania, and dipsomania. 
lt is far from our intention to disc uss thi s question in tht• pres· 
ont place; it belo11gs much more in the domain of the alit'nist 
and of forensic medicine. " ·e would only remark, in accordance 

with the careful ob errntions of rnrious autho1·s and the mate· 
1fa1 , scanty, it is tl'llt>, which we ha.ve ourselYes seen in this ron
nection, that it appears 11nques tionable that such a transient 
mental disturbance takes the place of an attack as an expression 

of epilepsy. 
The sernre form of epi leptic delirinm !'xhibits much more 

formidable features than the mild, for in this a transient, furious 
mania of the most violPnt kind breaks out, and is 11ardly SUI" 

passed in intensity by any other SO!"t of maniacal abe1Tation. 
Patients of this kincl arc met with almost exclusively in inst itu
tions, nt any rate n[ter the first SPiz;uro has occunecl. 'VP har~ 
indicated abo1·e, after Falret, the general charncterislics or this 
delirium . Still we must here call special attention to the reek 
less impulsh·eness of the acts, for tlu•y genera lly culminate in a 
senseless destructive fury. Patients annihilate everything about 
them ; the most shocking murders, perpetrated in thi s way, are 
recorded in the annals of science. At tinws certain mental pro· 
clrom;c make the unhappy patient a.ware of the approach of the 
seizure, so that he can warn those around him to protect them· 

sch·es ("·e Olll'sclvcs know of a pronounced case of this kind); 
but at other tinws the passion for destruction breaks upon him 

so $Uddcnly that no escape is possible. The sufferers often relate 
a.[lt'rwarcls that they have had hallucinations, u sually or a repul· 

sh·c and frightfol character, in which a reel color has recurred in 
varit•d fashion with notable frequency. It also happens that 
patients arc 1·cry dolt'ntly but rather conrn·ctcclly cleli1·ious. 

After an a1·crage dumtion of from two to fotll' clays the mani· 

acal eondition pasges ofI and the s:1fft'rers return to a ratiom1l 
statt•- provided, o[ course, their mental powers are not too much 

enl't•Phlcd-without retaining, in favorable cases, more than a 
dn·amy conscionsnPss of what has occurred . Sometimes this 
transition i; accomplished in a few hours. 
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We now turn to the description of the epfleptoicl stales. \Ye 
have already pointed out in the introductory sketch that numer
ous wholly indeterminate morbicl features were inclnded under 
tLis name by Griesinger, but we have also mentione<l the protes t 
entered against it by \Vestphal. In the essay , ' which he unfor
tunately lefL incomplete, Griesinger sp(•aks especially of two 
groups of symptoms which he ascribes to epilepsy : the first 
group included many kinds of attacks of giddiness; the second, 
morbkl states, which in prnctice arn usually rega rded as hy po 
chonchia or hysteria, but which, according to Gries ingi:r, al'e 
epil epsy with strongly marked in termediary symptoms and very 
sl ight and incomplete seizures. \Vestphal , on the contmry, urges 
that such epileptoid seizures are among the most frequeut symp
toms in alm ost a ll the different diseases which belong among the 
mental ancl nervous nffert.ions. Taking this dew of it , then, we 
should have to reckon general progress ive paralysis, e. 
epilepsy on acconn t of these epilep toid or ep il eptiform 
There is doubtless much that is correct in this objection of \\'est
plrnl; but, on the othe t· hantl , we believe t he same should be said 
o[ Griesinger's theory. In fart, so long as ou l' kn owledge of the 
natttre of epilepsy is so inadeqnate, anc1 so long as any one mcty, 
and ernn must, without contrndict ion look upon all the dilT<-1·ent 
grnups of symptoms clescribed above as epi leptic seizures, it 
appeat·s to us that we cannot deny the 1·ight of conside1'ing ol her 
combinations of symp toms also, under tho circumstances, as the 
expression of epil epsy. II, now, we would not fall in to the error 
so p1·opNly emphasized by \Vestphal, the boundaries must be 
clearl y defined within which we are still to regarcl an a nomalous 
combination of symptoms as an expression of epilepsy. In thi s 
Yiell' we would enunciate the foll owing mles : 

Those states should be regardecl as epileptoid, i. e., as 
caused by a central epil eptic cha nge, in which symptoms show 
themselves paroxysmally, for the development of which the 
same physiological processe$, according to our ]) l'e~ent knowl
edge, shon ld. or, at any rate, may be assu med, as produce 
(wh~n developed in greater intensity or extent) the usual epilep-

1 Archiv f. Psychiatrie unrl. Nervenkr:mkheiten. Vol. I. 
VOL. XIV.-16 



2J2 NOTTIN AGEL. - EPILF.PSY. 

tic attacks. Furthermore, it shoul cl be kept clearly in mind 
that, as in genu ine epil epsy, these paroxysms constitute the 
principal feature of the disease, "·hile the symptoms of the inter. 
,·al, on the contrary, stand in the background, or are so little 
pronoanccd that no other ner\"ous or mental afiection conld, with 
any p robability, be macle out from them. The only exception 
"·ould be when they can be shown to be in some sort a conse. 
qnence of the epilepsy. The certainty as to whether the case be 
onn or genuine epilepsy or not, js to be gathered fro m the occur
rence sooner or later ot real paroxysms in place of, 01· alternati11g 

wi th, tlwsc qnestinnnble seizures. 
\Y o by no means fail to recognize the fact that even on this 

theory there may be di scussion about many cases as to whether 
they sh ould be classecl as "epilepto id " or not. Still, the war 
of looking at it pnposed by Griesinger appears to u s, practi· 
cally and scientifically, very important, and it was [or this reason 
that we desirecl to make at least an attempt to fonnnlatc this 
question in more precise terms. 

\Yhat now are the clinical featnres of these epileptoid states 1 
It would be impossible to detail them h ere fully in th8ir multi· 
form nuiety; we can only give a characterization of a few types. 

In the first series we mt1st mention "attacks qf' giddiness," 
a s well as the mere slight sense of oppression, without the actual 
loss of consciousness, as in epilepsia mitior. These vertigos are, 
as Gdesinger properly insists, often ascribed to all possible 
causes, congestions of the brain, disturbances of cligcstion, arnl 
the like, while epilepsy is not thought of. The same investi· 
gator poin ts· out more fully what are the indications which 
should a.rouse onr attention in such a vertigo, in a way to make 
om diagnosis positive. From the various hi stories of patients 
under my observation, I extract the following, as well describing 
this epileptic vertigo : 

A of had frequently suffered as a boy from 
terrors, No hereditary influences aro to be 

covered. He was h('altby up to two years ago, when he suddenly, without warning, 
became" fo .. in t,n foll clown, and wa$ unconscious; afterwards, for three da.ys, he 
was very weak and affiictcd with hcada<'he. Since this time he has suffered, with· 
out having in any way changed his mode of life, from very frequently recuniug 
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attacks of vertigo. Thcsc are often preceded hy palpitations of the heart; some
times they arc introduced by a peculiar c; tw isting 11 sensat ion in tlic reg ion of the 

stomach, wh fJlCC it ri ses "into the throat," and c\'Cn \lp to the back of the head ; 

then the pat icnt'g face becomes red, he has a sense of heat in the head, and is 

sei1.cd with such a decided giddiness that he has to take 110ld of something to 

nniit l falling. Sometimes, in connection with it, a general t rembling and qu;ilm

ishuess runs over him. These seizures come frequently, in part after mental exer

tion, but iu part quite spontaneously, even when lying still.-It is now st ill furth er 

characteristic that the patient, after having latterly for almost two years been 

n01ictcc1 with these attacks of g iddiness only, has had four attacks in whi ch he fell 

to the g-round, became very pale, according to tlie statement of those about him, 

lost consciousness completely for from one to two minutes, and was possessed by a. 

gcncrnl spasmodic rigidi ty.-Objcctively there is not the slightest thing to be dis

cove rcd. 

If 11·e a nalyze this case more thoroughly, the followi ng cir
cnm:;tanc<'S present themselves which lead u s to look with sus
picion upon the vertigo : in yo uth, the str ik ing 1w1Tous 111an
i[<'stations; an unmistakable mua proceeding from tlw stomach; 
n101·kecl change in the color or t he face; palpitations or the 
lu•a rt, without the least change in the circnlatory apparatus, 
and often without anything to occasion it1 as wlwn lying still; 
so meti mes tre mbling at the same time. To thC'se th ere were 
added, as tl1 e case went on, unmistakable epi lept ic paroxysms, 
with ecl ipsis and mu sc ular rigidity. 

'rhc fo llowing condition. although prcsentin p; wholly different 
charac ters, must, I bel ieve, be cousidered as epileptoid : 

The patient, a robnst man of th ir ty-two, is stated to ha\•e come from a healthy 

family; was formerly hea lthy ; had on ly suffered while a student from "a slight 

sense of oppression in the head." In his youth he had been somewhat addicted to 
onnnism. The present occurrences have existed fo r four years, and recur at inter· 

rals of from a week to a month, while hctwecn times the patient is perfect!}' well. 

Either spontaneonsly or after mental effo rts there suddenly beg ins a glittering 

before the eyes, with obscuration of the \'i sual field, especially on the ri ght side. 

Then a peculiar sort of dreamy condition sets in; the patient his snr-

rounrlings, but his thoughts arc, "ns i t were, under a spell,11 to tliink 

C'On~tn ntly of one and the same ci rcumstance. He hears what is sa id by those 
amuud him in a dull way, n.nd as if from a dista nce. 'fhis condition lasts for 

ahout half an 11 our, during which time, nccordi ng to the statement of his family, 

his face nssmnes a very pallid hue. A ftcr t he seizure there is a feeli ng of creeping 

nnd numbness in the right or left half of the body. Then he is a.gain perfectly 
well 
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Finally, we also present as an illustrat ion the nwclical history 

of a stuilent of theology, twenty-three years of age. 

A brother suffers from pronounced ep ilepsy. The patient himself was entirely 

well up to his eighteenth year, only he masturbated between the ngcs o( twelve nncl 

eighteen. Then one day, at cl inner, ·wi thout any known cause, he suddenly bccnmc 

dizzy antl at once foll down unconscious i it cannot now be ascertained whether 

there were convulsions with this se izure. Since then seizures of the following kind 

Ju.vc developed them.selves at intervals of from one to three weeks, during which 

the patient has been perfectly well. Uc the p:l.ticn t where he will, he suddenly 

experiences a pecu liar impression of white lig ht, not to be more accurately defined. 

Thereupon he believes that he is transported to some entirely s trange, and mually 

imaginary region (" heann or hell "), though he still knows llrnt he is in the street 

or in college, aml can c\•en salu te passers·l>y in this dreamy state-consciousness is 

never completely lost. H is mother states that the patient during the seizures looks 

flushl'd, but afterwards pale, anU that his hands are "spasmodically clutched to· 

gether. "-The patient ma<lc use of a cold-water-cure and o f potassium bromide and 

e.It. cannabis indi cn. in large doses. The seizures dcscriLeU disappcnrcd : but others 

act in, whi ch last one or two minutes and in which the patient is actively e.Ic itcd, 

spenks coufuseclly, and is abusive. 

" re do not wish to add to the nnmber of these examples, 

because it would be impossible to exhaust the great variety of 

the features they present. Fot· onr part we are of Griesinger's 

opinion, that such states belong to epilepsy. The aim of the 

inquiry is to establi sh wh~re the limits of the territory must he 

drawn, and whether various other states should and must be 

includeil in it, of which we can take no account here in a manual, 

because their title to belong here can be still furth er contested, 

as i 11 the case of the epileptoiil neuralgia of Trousseau and 

others. 
" " e now once more return, after describing the rnrious 

forms of the paroxysms, to their irnrnediate consequences. !& 

was stated abo,'e that, as a rnle, the patient returns to his nor· 

rnal condition after a deep sleep of longer or shorter iluration; 

after the milil attacks, o[ten ~ith surprising quickness. Still 

at times the paroxysm comes to a close in another way. 
In the first place it is to be sta ted here that very marked con· 

ilitions of exaltation may follow upon the convulsions. Their 

character is generally perfectly analogons to that of epileptic 

deli1'ittm, i. e., the patients are very highly excited and maniacal, 
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and the delirium is characterized by the same senseless, impubice 
outb1·eaks o( fury as in the cases where it takes the place of the 
whole seizure. A further description may therefore be omi t ted. 
This m:rnia lasts for a variable length of time, for one or a few 
hon r;, some ti mes even for two or tl1t·ee days. On other occa
sion~, the patient for a considerable time after the seizure is 
stupid, apathetic, and only very graduall y comes back to his 
for111l'r status. Again, at other times, simple conditions of l1allu
cination or somnambulism arc establi shed. -As a matter of PX

pcl'i ence, these serious consequc'nces are almost exclusively ob
se1Te<l in case of epileps ia gravior, although the intensity of the 
seizure and its immediate sequelre by no means a lways stand in 
the same rehtion to each other, as it also happens that occa
sionally a milder epilepsy is followed by an uncommonly riol ent 
and prot racl<'d a fter- stage. 

C<•1tain other manifestations are also at times to be reckone<l 
among the immediate consequences of the seizure, which, from 
thei r clinical features, we may characterize in general as paraly
tic man{(estations, with which aphasia would alRo be associated. 
Tlw paralytic manifestations are partly motor, pa1tly senti <• nt, 
and pa1·tly sensorial , such as deafness, loss or the sense or taste 
and or sight. Eche1·enia counts up a g reat pknty of them. 
To<ld was the first to describe "epileptic hemiplegia" fully ; 
recently Hugh lings Jackson,' especially, has g h·en close atten
tion to the study of it. According to our experience, we must 
agn'C with Reynolds and II. J ackson that these resulting condi
tions or compl ications of the attacks are not directly dependent 
upon them as such. ' \Yith regarcl to the cases where a laslin .'f 
paralysis remains after an epileptic, or in thi s case more prop
erly an epileptiform, seizure, there can be no doubt that some 
grosser material change of structn1·e exists wi thin the skull , that 
in fact we can assume the existence of no epil epsy in the true sense 
of the word, bt1t that the c01wn10ions are simply the symptoma-

1 Compare, besides the various articles in the journals, bis n.rticle on .. Convulsions 11 

in lll11uoldl System of Medicine. 
~ As Rcynol.d.s Corcibly expresses it: " There seems to me to be no more reason for con

necting lhe paralysis with the epilepsy than there would be for us to connect bronchi· 
t~ cancer, or corns with this discasc. 11 
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tic expression of an anatomica,J cerebral lesio n. Moreover, when 
these cases are investigated, further symp toms will be fount! 
without trouble, which are referable to such a lesion. Usually 
there are tumors, embolisms iu the territory of the artery of 
the fossa of Sylvitts, less frequently hemorrhages; still, in refer. 
ence to the latter, we woulL1 add, so as to avoid misunderstand
ing, that we mean primary hemorrhages, such as are themsefres 
followed by convulsions, not such as might originate during the 
sdzure as a result of the venous stasis, because, as we Lare 
already remarked several times, this last accident hardly ever 
occurs. As we cannot enter more closely into this subject in this 
place, we must refer the reader to the other sections of the pres
ent work which t reat of it. 

\Ye can express ourselves just as briefly with regard to the 
unil ateral convulsions and the hemiplegia-permanen t or tran
sient-which follows them. It is true that sometimes unilateral 
twitchings occur even in genuine epilepsy, as was statecl above 
u nder the head or irregular forms of the seiznrns ; but these are 
almost always rather partial and insignifi cant, and at.the utmost 
they are occasionally interchangeable with complete paroxysms 
-and even in these, if they recur with increased regularity, 
we must always be suspicious of an organic cerebral disease. 
If, however, a patient suffers exclusively from violent unilateral 
conv11l sions, and if transient or permanent paralyses or pareses 
of the affected parts remain after them, we may almost always 
with considerable certainty assume the existence oJ: an organic 
brain lesion. 

Now there are also cases in which patients suffer for a 
considerable time from completely developecl epilepti c parox
ysms, which are frequently repeated, and after which there 
rnmain constantly, or, at all events, quite often, pareses or para!· 
yses of motion or sensation, which are recovered from ag<.1in, 
l10wever, after some time. vVhat is the state of things in these 
cases? Even if it be not possible to assign a cause with absolute 
certain ty, sti ll the conditions hitherto known to have been found 
on post-mortem examination and a full analysis of all the symp
toms indicate that here also the grosser anatomical lesions 
always come into play. As in the case of epileptic hemiplegia, 
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tl10 site or these latter is often to be sought for on the convexity 
or in I he hemisph<'res of the cerebrum. \\' hen speaking of the 
etiology, we 11ave expressecl ourselrns to the effect that in ot1r 
opinion such anatomical lesions of the cortex are capable of pro· 
ducing the "epileptic change;'' in this way we could actually 
speak of an "epileptic hemiplegia . , if a true epil epsy origilrnted 
in this 'rny, still this "·ould be only a play upon worch, for, in 
fa('t, it is not the attack which ocrnsions paralysis, but the ana. 
tomical lesion itself. It is trne, the methocl of the pathogenesis 
still remains obscure. \Ve may, at most, conceive that tram;ient 
distnrbances of the circulation round about the anatomical 
lesion, which accompany or result from the attack, give rise to 
the transient paralysis. 

Aphasia after epileptic attacks we only mention here by 
nam e, as this combination of sympto111s is treated of in its pro
per connection in another part of the present work. 

On beholding a severe seizure, it would be thought, especially 
by tlie laity, from the violence of the symptoms, that death woulcl 
more often occur. On the contrary, it is , in fact, astonishiug how 
very seldom the indiviclual paroxysm as such causes death by 
the convubive movements and their immediate conseqm'nl'e::;. 
At the utmost it is occasioned by unfortunate accompanying 
accidents, as, e. g., by severe wounds, or most often in thi~ way. 
viz., th:tt tl1e patients, if alone, fall so unluckily that tl1t•y 
lie sonwhow upon the face, and the mouth and nose are ob
strncted, as a result of which suffocation of course follows ; or, 
againl hy a seizure occurring just as they are eat ing, in which 
case the food gets into the larynx and may lead to immediate 
suffocation. 8ufioeation from spasm of the glottis, howen'r, is 
arnong the greatest rarities. The case is different1 of cou rse, if 
the paroxysms are very frequent and follow rapidly one upon 
another; then, it is trne, patients not infr<'qn~ntly die, and in 
quite a variety of ways. \\'e shall shortly recur to this more in 
detail. 

Frequency of the Seizures. 

Observations have always been made, of course, as to the fre· 
qucnry of the epi leptic seizures, and among the more recent 
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invest igators, R eynol <ls, especially, has busie<l liim self par ticu

larly with tlte inquil'y i nto the q uestion of how all sor ts of influ

ences affect their abso!Ltte frequency, tlwir fo rm, and thefr 

mutual relations. Detailed discussions of th is sor t, wh ich a!'e 

approp riate in a monogrnph, can only be touched upon in a 

ma nual in their most essential parts. 
The prevailing rul e is tha t the pa roxysms generall y recur 

,·cry iJTegular1y . 'l1he li tera ture, i t is trne, furn i:::;hes the reconls 

of Ill any instances in which a certa in peri odi city , a certain rhythm 

is 11 ot to he denied, and every physician of some experience will 

be ab le to add to them. Thus, in ma11y patients the paroxysms 

recur at defini te tim e::; o[ day, 0 1· once a week , or once every two 

weeks, or e,·ery other day; sometimes wi th women, in a certain 

loose connection wi th rn enstrnation, or, at all events, monthly, 

from which has a1·is1' n the wholly untenable popular belief in 

the infhtence oE particular phases of the moon. F or all these 

cases i t holds true that such a rhythm is only temporary, transi

tory, freq uently even only appa rent, because qui te inconstant, 

and that with the same patients the seiztues may again depart 

widely fro m the type. The rnl e, then, is the inegular rPc urrence, 

a nd more or less regula ri ty is to be regarded as an accidental 

cireumstance, not depe11ding u pon the nature o{ the disease or 

upon regularly recurring ex traneous intluences. 
The frequency of the paroxysms varies wi tl1in ext1·l'mely 

wide limi ts; some patients have one seizure a year, others hare 

thousands. " 'e regard i t as ra ther an un p rnlitable piece of 

trouble to coun t up the numbers so as to ge t at the average fre

qu <> ncy in many epileptics. E ven in one and the same patient. 

however, a no teworthy Yariation sometimes tak es place, al· 

though, when cal cu ln ting fo r considerable periods, the average 

wi th the same inclil"iclua l undergoes slighter cha nges; thus there 

may be one pa rnxysm weekly, then after one weekly in terrnl 

there may be th roe or fo ur, then again a cessation for two 

months ma y ensue, nnd then ngain a seiz.nt·o. The free in ter· 

va ls may become still greater, even apart from the inflnence of 

a.ny med ication, a c ircums tance whi ch must be recogni zed and 

takc>n in to consideration when estimating the Yalue of thera

peutic measures. Af ter such a conside1·able pause the first 
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paroxysms which again occur are apt to be of greater Yiolence, 
aml to appear rapidly one after another. Investigations as to 
whether the attacks occur more frequently at the beginning of 
the disease or increase in freq nency as the dmation of the 111ala
dy inncases, fnrnish no positive results. At times they are more 
frequent at the beginning and then diminish, and Liie opposite; 
only it might be said to be very generally tme that when the 
epilt>psy is incurable, as its duration increases, the frequency of 
the paroxysms often increases. 

Be:;ides, no cl elinite numerical statements can be made as to 
the proportionate frequency in the same patient of isolatecl 
att:u.:ks ancl those which occur in g roups. These gronp.s of 
seizure~ them!-ielves, however, require a mol'e minute cliscn:-5!'.'ion. 
They mn,y be composed of from fom to one hundred single 
seizures, or even morC', in twenty-four ho urs. Delasiaun? saw in 
a boy of fifteen within one month a "collective seizure," which 
was composed of the increclible number of 2,500 "fragmentary 
seizmes." It is evident that so numerous attacks mpidly suc
ceeding one another must have an extrao rdinary effect upon the 
patient. 'rhe French k11·c introduced a special name for this 
state in which the patients remain in a coma in consequence of 
the rapidly following attacks, viz., etat de mal epileptique (status 
epilepticus-cornpa.re the note given on p. 188). Bomneville (Joe. 
cit.) g ives detailecl attention to this very subject; Obersteinc1·,' 
too, has quite recently described three cases o[ the kind, and we 
Jia.,·e our;:;elvcs once observed a case of the same sort. In Bourne
ville's account an enorm ous increase of tempe1-ature, which may 
eren rise to 42° C. (107.6° F .), is brought forward as specially 
chamcteristic. Starting from this period, the patients lying in a 
deep coma and with the tempemtme mentioned, a turn rnay be 
taken in sernral directions. Either the temperature adrnnces 
still further and a fatal rPs11lt takes place, or, on the other hand, 
all the symptoms gradually subsicling, the patient recovers ;-the 
former event seems to be somewhat the more frcqnent. .At other 
time~, even if death he not immediately dependent upon the 
connilsions, the case may still take an unfarnrable issue; the 

1 Wieuermed.Woclieuschrift. 1$73. 23. 
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temperature aclrnnr0s anew, conscionsness becomes still more 
obscured, ancl the patient succumbs, sometimes being afflicted 
with becl-sore5, with the symptoms of profound collapse. .l.t 

times e\•en this secoml advance of tc·mperature is overcome.-The 

post-mortPm appearances. as brought forw'1rd by Bourncvillc, 
give no satbfoctory Pxphnation of the cause of death. In two 
cases under my obserration, aftpr seizures thus frequ .. nlly 

repeat<·tl, there set in marked crdema of the lungs, in one of 
them a com mencing pneumonia also, and the patients died with 
the symptoms of these affections in deep stupor and high ferer. 
"'estpl1al also witnessed an achance of temperature with parox
ysms following coup sur coup and encling fatally. It cannot at 
this time be positirnly cleciclecl whether this high temperature in 
the etal de 1nal depends simply upon the violent convulsions, or 
whether it, is to be set down as analogou~ in its own peculiar 
nature to the as yet unexplained ri se of temperature in the death 

agony in diseases of the central nervous system. It appears to 
be nnquestionahle that the latter point also bears its part in the 

cases that encl fatally; still , we cannot well speak of a rise ol 
temperature in the tleath agony when the patient recornrn, and in 
those cases the effect of the intense muscular morements mu;t 
be brought in to assist in explaining it. 

Bournevi ll c observed hemiplegia in the majority of the cases that he saw. 

Those where an autopsy was made confirmed what was statc<l above incidentally to 

epileptic hcmiplcgia, viz., that gruss anatomico-palbological conditioni; were 

fouud . In no iustancc, however, is this hcmiplegia in any way characteristic of 

the ltatde 111al. 

The fact that the seizmes often appear at night, during 
sleep, is of great importance. In regard to this, too, statistical 
inquil'ies ham been undertaken, from which we only arrire at 
rather incll'finite results, for it has been ascertained from a very 
large total, that on the nveragc "epilPpsia cliurna ,, is somew11at 
more frequent than "epilepsia nocturna," -so far at least as 
informat ion regarding night attacks could be obtained. Of 
course the same patient may occasionally ha,·e his attacks just 

as well by clay as hy night.-Troussean groups together, in a 
practirnl way well suited to the purpose, the conditions in 
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the presence of which we may, with more or less certainty, 
assume tliat seizures take place at night. This is im por
tant to know, because it happens that with some patients 
epilepsy begins with attack s exclusively noc turnal. Our a tten
tion will be a t tracted by the resulting mental conditions spoken 
or abor e, such as depression, stupidity, headache, and the like, 
if persons previously healthy complain of these on some occa
sion on waking in the morning . " 'e a ttain to ce1·tainty if iin-ol
untary di scharges of urine or frcces l1a ve taken place in the 
night, if the tongue has been bitten, or small hemorrhages into 
the skin are found. 

"\ \' e have so far spoken only of the freq ucncy of the seizures 
in gcncml: lite relati've freqaenc;i; of the various f onns now 
demands a brief consideration. The results anirecl a t by .-ar
ious ob~en'e rs in l'(~g::i. rd to thi s differ from eac.: h other in some 
poin ts, but ngree in others. Except where "·e make some special 
comment to the con trnry, we cau confirm, from our own ex1w ri· 
ence, the following propositions, whicll were in par t cs tablishetl 
by Reynolds : 

'There are epileptics in whom onl y the major at tack s take 
place, others again who suil'er from the mild form onl y, with no 
pronou ncecl spasmodic manifes tations, or bu t rnry few. The 
l<itter group is ,· e1·y small in proportion to tl1 e whole number of 
epileptics, the form er very m nch largt' J', There is a general 
agreement so far as this. Not so " ·itlt reference to another 
question. There are, namely, in the thil-cl place, pa ti ents in 
who1n. as we have already pointed out inciclentally, the di ffe rent 
fo rm s of the seizures occur jointly, ancl they conseqL1ently ha m 
alternately major a t tacks ancl mere li ts of dizziness, with or 
wi thout partial twi tchings. I t is confim1ed by all that this com
bined fo rm is more freriuent than the ep ilepsia mitior alone; it 
is onl y a matter of discussion whether it is mrer tha n or ncal'ly 
as frequent as the pure epilepsia g ravior. F rnm my own expe
rience, I adhere to the opinion that tho coml.iinecl and the un com
pliC'aled severe [orms a re just aboL1 t equall y frequent. The 
inllucnce exercised by the combina tion upon the course of the 
dis •ase we shall touch upon fnrth er when speaking of the prog
nosis. .l.ccorcling to R cynolds's careful inq uiries, we ought not 
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to take the view tha t the number of the major seizures would be 
diminishecl by in tercunent lig ht ones, or that again the latter 
occuned vicariously fot· the Jo rm er, but that the petit 'fl<al is a 
simple advance in the intensity of the di sease. 

Epilepsy may first manifest itself in the form of either the 
greater or the lesser attacks. Heynolds l1as es tablished the fact 
that where the tendency is inhel'ited, the onse t is more com
monly with the major than with the minor. Echevenia confirms 
thi s. In determining the character of the seizures, the age at 
the beginning of the disease is of much less essenti al significa nce. 
It is just as little susceptible of proof that the length of time 
during which the malady has lasted exercises any modifying 
intl uence upon the na ture of the attacks 

II. Tlte I nte-rparoxysmal Condition. 

Although the seizures constitute the p eculiar essential symp
tom s of epilepsy, still the condition which exis ts dnring the 
inte rrnl between them also deserves attention conesponding to 
tl10 often strongly marked symptoms which it offers. This 
a ttention has already been given to it in part, particnlarly with 
reference to the mental s tate of the patients. Its importance, 
however, was first fully appreciated by Russell Reynolds, at 
whose hands the subject has received a careful aud thorough 
examination. 

General Const itutional Relations. 

A decided protest against the opinion which has prevail ed 
since Hippocra tes, viz., that epilepsy may occur, on occasion , in 
any state of the constitution, has been offered almost alone by 
Rackliffe, and he main tains that the peculiar, typical condition 
of the sy stem a t large in epileptics is weakness and depression of 
the circulation (the powers of the circuln,tion are always defec· 
tive). This view of Radcliffe' s, however, has not been assented 
to, because i t is too much opposed to every-day observation. 
There are undoubtedly miserabl e, weak epileptics enough, but 
those are decidedly more numerous in whom the bony frame
work, the muscular strength, the color of the skin, the de1iosit 
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of fat anll the energy of the condition o[ the circulation do not 
depart iu the least from tho nonmtl ; there are even occasionally 
some who are noticeable for their Herculea n frame and strPngth. 
It is cq ually impossible to prove that the dnrntion of tile disease 
leads to any habitual changes in this respect. 

A. the constitution may be perfectly n01·mal, so in the case 
of c1'1·tai n epileptics may all pathological appeamuces 011 the 
part of the nerrnns system be absent ; i. e.. many epileptics 
ap1wn1· to be ailing only at the time of the paroxysms, exhibiting 
in th<' intervals the appearance of thoroughly and completely 
!ieal/hy persons. And in [act this obtains not merely with rPCPnt 
pati1•11ts, and where the paroxysms are infrequent, but ernn 
sometimes where the duration of the disease has been con,ider
ahle, a1Hl after frequrnt seizures. This fact is of high signifi
ca nt'<', for it pro1·es, fii·st, that the seizures are actually the esse n
ti:tl feat ure in the disease, because the constant one; secondly, 
that the symptoms o[ the interval, because inconstant, may de
pPnd upon merely accidental or secondary changes; finally, that 
we are right in seeking for the primary and proper seat of the 
epileptic change in the medulla oblongata and pons, and not in 
the 1wn·o us system at large, precisely because, as we shall prove 
further on, the manifestations of the seizure may he clerh·ecl from 
o,ntecedent processes in these pa1·ts alone, while the symptoms of 
the inten•al , which must be re[prred to the cerebrnrn and ulti
nmtt•ly to the sp inal cord, may be entirely absent in the disease 
when fully cleYelopecl. 

ThP intPrp:uoxysma.I manifestations which occur may im·olve 
the motility, the sensibility, or the mental faculties. 

Jfoior man(festations.-\Vhen sp0aking of the motorial aura 
it was stated that the spasmodic movements o[ which this auru 
consists were also often ohserrecl without a seizure following. 
But associated with these there also occur motor phenomenu in 
the int1'1'l'als. As rightly ohse1'l'ed by Reynold$, and as can be 
easi ly determined, tlu•y may show themsel,-es in a threefold 
form : as a simple muscular trembling, as clonic, or as tonic 
spasms in single groups of muscles. Quite frequently WP have 
two or e1·en all three of them togethe1-. The clonic spasm is the 
most frequent, the tonic the least so. I ham seen a perfectly 
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typi cal instance of the latte1" as the only symptom of the inter
val, in the shape of a periodic.illy recurring cra mp of the calf. 
According to Heynolds, some se,·enty-li ve per cent. of epileptics 
exhibit some such motor change in th e intP1Tal s. 

Sensory rnan ifcstations.- 'L'hese are rather less than more fre
quent than the motor manifes ta tions. Quite apart from the fact 
that the disturbances exhibi ted by the sensory aura also occa
sionally occur alone, without any s11bseqncnt seizm e, that they 
arc, in fa ct, symptoms of the interval , we chietly obserrn head
ache, persistent sensations of dizziness and dull confnsion of the 
head. It is only exceptionally thctt these attain an especially 
high degree. 

Mental rnan ifestations.-The fact thctt disturbances of the 
mind are 11resent c1nring thP intert·:il s has bt~e n known for a Jong 
time, and has always commanded the greatest interest. Many 
ali enists have even gone so far as to dcG!are snch epileptics 
in sane. This opinion is, however, decidedly inronect ; it can 
only be a deduction from observations which h<trn been made 
exriL1sh'ely in institntions. The results of those ,,-hich bare 
been collected from priv<tte practice are of " wholly different 
teno1·. 

It is undoubtedly possible for an absolutely healthy state of 
mincl to coexi st with epilepsy. Heynolds, in fact, reckons from 
his own cases that this is trne of a third of all patients. It 
is well known that historical tradition tell s o[ numerous very 
highly giftPcl men who suffered from epilepsy, and whose deeds 
do not allow the recognition of any mental deterioration (Crosar, 
Kapoleon, P etrarch, and others). 

If mental cli stnrbances occur, '1S is certainly the case in the 
majority, according to what has just been said, these may again 
be Tery various in their nature, and especially in their degree. 
There <tre all transitional stages from such slight alterations that 
they can be di sGovered only by careful attention, up to the high· 
est degrees of mental disease, in which the human characteristics 
of the individual gain expression only in certain traits, perhaps 
only in the powe1· of speech. \Ve are not willing to reprocluce 
such statis ti cal statements as are available, because, although so 
far carefnlly compiled, they are still too small. Only be it 
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remarked in general , that fortuna tely the slighter degrees are 
far the more freq nent. 

The most common and often al so the first mental lesion is a 
weakening of the mem01·y, and on thi s point we are ag reed wi th 
otliers. Jiere again, as in almos t all cases, the peculiarity 
obtains that the memory is principally enfeebled with 1·pgard to 
what has happened most recently, whil e it exists in perfect fresh
ness wi th rega rd to things long past. A diminu tion in the sharp
ness of apprehension is decidedly less frequent. Then again, 
the chamcter anc1 disposition are frequently altered. P atients 
become gloomy, out of hnmor, depressed, or Yiolent, irritable, 
" nP1-rous," distrnstfLil, easily angered. Or the di sposition is 
ch:u1gcabl e, often witliout any apprec iable reason. 

These s1ig liter degrees of mental di s turbance may now Jas t 
for a y ear) or continue always to exi s t as such. At o t\t (' r tin1 es, 
J1 owever, a cons tantly advancing disease of the rn~ ntal li fe then 
form s a transition stage to what is ultimately mental dea th or 
complete imbecility. Patients decline into marked hypochondria 
or melancholy. And fmther, to make nse of the words of Grie
singer, 0 the memory decreases, the imagination grows clnll , the 
fan cy loses its richness of coloring, its intensity aml warm th, 
anc1 the spirit is withered. The physiognomy and bea ring are 
altered, the lips of patients grow thick, their features coarse, 
and they acquire a hideous expression of conn tenance. . A 
final decline into imbecility is the sad des tiny of many of these 
pa tients . .. . Cases of epilepti c imbec ility are to be regarded as 
wholly incm able; the other form s of insanity, complica ted wi th 
epilepsy, as curable only in exceptional instances."-Fnrther 
details in reference to thi s subject \Jelong in the department 
of mental di sease, and therefore cannot be touched upon here. 

On the other hand, we now turn to a brief di sc ussion of a 
very important ques tion, which, again , has been most carefully 
tn'atcd in its ,·arious aspects by R eynolds, whose stat istical 
resnlts form the basis of what follows. Are there any definite 
conditions, which, belong ing to the natu re and }Jrogress of epi
lepsy, have an action which farnrs the development of mental 
lesions ? 

Ilereditary predisposition and the time of life at which the 
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disease began, ns well as general constitu tional relations, play no 
appreciable part in developing them. Accoriling to Reynolds, 
howe,·er, the length of time during which the epilepsy has 
cxbted has just as li ttle signi ficance. This view, which is 
opposed to tha t ac1voca leil by Esquirol nnd man y othcts, evi
dently Jinds its support in the simple fact that there are many 
persons adrnnced in life, who ham been epilept ic from their 
y outh, and in whom there exist only slight mental di sturbances 
or none a t all. But a short t ime ago I treated a. lady who had 
been epileptic for twenty-six years, a.nil who suffered from only 
a, modera te impairment of memory anc1 at times from n some
what sad disposition, nnd in " ·horn the power of judgment was 
only slightly impni1·1,d. 

There is a p revailing agreement in the opinion that no rela
t ions of any kind whatever exist between the mental disturb
ances and tlte seizures. IIere Reynolds, by an exnct stati stical 
methoc1, has anfred nt noteworthy results which differ in several 
respects from the generally received opinions. 

The first resul t ani rnd at is that the number of the paroxysms 
simply, through which the patient has passed, s tands in no rela
tion whatever to the mental change; how large soever the nnm
ber may ham been, by that circumstance alone the intellectual 
faculties arc not impaired. R eynolds asserts that eleven men 
under his obscrrntion had endured an average of 2,000 seizures 
(one 18,455, se1·en more than a. thousand) wi thout a single men· 
tal d istmbance hav ing followed. On the other side, such a 
change has been obsen-ed after no more than from six to twenty 
paroxysms. - Moreover, the opinion that the more Yiolent the 
separa,te a ttack s are in their symptoms, the more the mind 
suliers, is not contirmec1 by close examination. 

On the other hanc1, it a,ppcars that the rapidity in the reap· 
pea rnnce of the separate at tack s is of a, grea ter significance, in 
that the intelligence is more impaired by a frequent recurrence 
or them. Yet even here there is ne> consta.nt ratio of dependence, 
for now and again certain patients r emain free notwithstanding 
thnt the seizures retcun often, and , on the contrary, others hare 
their minds affec ted even with infrequent attack s. This latter I 
have myself seen in one case where there was a repetition of the 
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attack s but four times a year ; it is trne, the lesion was a very 
slight one, so far as my observation of this patient extended.
As regards the form o[ the seizure, it may still be stated that 
many persons rega rd those cases as decidedly the more unfavor
able, so fat· as the development of intellectual disturbances is 
concerned, in which epilepsia mitior is present together with the 
severer form of the disease. 

" re will now submit to a bri ef consideration the question 
wltellter in any wciy single cases of epilepsy present clinical 
varieties in accordance with etiological influences. The analy
sis of the indil•idual cases of illness certainly teaches that this is 
the case to only a limi ted degree. Still we regard even a slight 
influence in this respec t as important enough to be considerecl 
here in view of the signiticance of the question raised in its rela
tion to therapeutics. 

First, is epil Ppsy stamped with a special character by reason 
of an inherited predisposition? It is true, we have incident
ally touched upon this point in the course of our exposition, but 
we wish once morn to gather together here what there is that 
bears upon it. According to experience such patients sometimes 
suffer from eclamptic attacks even in their first dentition ; if not 
then, the first beginning of the disease almost invariably shows 
itself in early youth, even up to fifteen or seventeen years of age, 
and on ly very rarely after twenty. R eynolds has concluded from 
his cases that hereditary pred isposition is not withou t infiu
ence upon the character of the seizure, since when it exists epi
lepsia grav ior is much more often developed without the milder 
form. Still the relation is by no means constant, for in certain 
cases epil epsia mi tior also occurs. i\Iore important, particularly 
for prognosis, is the knowledge of the fact that, in spite of inher
ited pred isposition to the disease, mental d isturbances clo not 
appear more frequently than where this is absent, while a priori 
one is perhaps inclined to make a more unfavorable prognosis in 
these cases. 

Secondary epilepsy, i. e., that form in which peripheral or 
VOL. XIV.-17 
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central anatomical lesions serve as the starting-point for the 

development o[ the disease, presents some peculia1·itie . 
lf a pathological condition of irri tation o[ aperipheralnen>e is 

the intluence which gives rise to the epilepsy, its picture has the 

following special features: Almost invariably a certain length 

of time passPs prior to the occurrence of the fil'st seizure; at !Past 

it is so recol'<lecl in the observed cases wLich can with posith·e 

certainty be counted in this category. This is of variable Ieng-th, 

averaging some weeks, but at timps amonnting to months or even 

longer. Even during this period painful sensations not seltlom 

show themselves: either clonic or tonic spasms in the tmct 

of the affected nerve, or the two combined. These abnormal 

phenomena remain confined to the nerves or they spread more 

widely, but scarcely ever extend beyond the side of the body 

originally affected. Then the pronounced spasmodic seizures 

appear with loss of consciousness. These are always ushered in 

by an aura, which may be in different cases of a motor, sensory, 

01· 1·aso-motor kind, but, as a rule, is charactedzecl by the fart 

tltat it is always of like nature in the same patient. It begins in 

the region of the injnrccl nerve, and hence arises the importance 

of a constantly uniform aurn in judging of a special case of epi· 

lepsy. If such be Connel, one must always be closely on the watch 

for some sort of a peripheral lesion. Not as if analogous uniform 

auras did not occasionally present themselves in other fol'll1s, hut 

in those mentioned they are the rule. The ~ymptoms abore indi· 

cated often appear in the int<>rvals, and they also precede the 

outbreak of the first attack.-Mo1·eo1'er, in these cases, if tbpre 

happen to be a cicatrix on the body, one may sometimes, but 

not always, produce a seizure by pressing upon or touching it. 

At the same time it is worthy of note that an actual "epilepto

grnons" zone, as in the case o[ the gu inea-pigs which were 

experimented on, is never distinctly marked. I have myself 

continually sought for it in vain in pati<>nts affected. So mudi 

the more interesting is the case of Ogle's, in which there was an 

extensive portion of the body, the upper extremity, by touching 

which a seizure could be producecl. 1 

1 Laucct. 
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Somewhat different features, agai n, are presented by those 
epilepsies which owe their development to the existence of a 
small circumscribed lesion qf the brain on one side. \'il e must 
think of this form, if the following symptoms are present: the 
attaeks begin either very suddenly-this, to be sure, would be 
without any significance; or, as is more frequently the case, they 
are introduced in some constantly uniform aml peculiar way. 
There first occurs, for instance, a tonic or clonic spa::;m in a par
ticular group of muscles or even only in a single muscle, as in 
the region supplied by the facial or even only by si ngle branches 
of it, as in the orbicttlaris palpebmrnm , or in the region supplied 
by the spinal accessol'y, or in cel'tain fingers, etc. llence the 
spasm sometimes spreads over the corresponding half of the 
body before it becomes general. I believe that gl'eat importance 
should be attl'ibuted to this pecttliar stereotyped commencement. 
llel'e, on the other hand, the sensol'y aura, which plays so great 
a pal't in epil epsy from peripheral causes, retires decidedly to 
the background; it occurs only very exceptional ly, if at all. 
Further than this, the occurrence oi a paralysis or paresis, unila
teral, or even limited to the tract of a single uerve, is of the high
est significance, ii it be present, though it is not constantl y ob
serred. \Ve Lave already expressed ourselves more fully on 
this voint above. \Ve believe that no special weight should be 
attached to the other symptoms. In particular, marked ancl 
characteristic symptoms in the intel'vals would give the case the 
stamp of a symptomatic epilepsy, i . e., one not strictly genuine. 

Pathology. 

In the introdnction we have already expressed our opinion 
to the effect that we very decidedly consider epilepsy as a clefi
nitp disease, well characterized cases of wh ich are perfectly typi
cal, and can be confonndecl with no other nerrnns affection. 
Then, to be sure, as we depart from this fixecl centre, cases at 
the most various extremes Occasionall y come under observa
tion, in which it may well be a matter of discussion whether 
they sti ll belong to epilepsy, so indefinite are the features of 
the picture. Still, epilepsy has this peculiarity in common with 
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many other affections, even such as are well marked and are 
so-call ed anatomical organic diseases. 

Another point, certa inly, is much more interesting and im
portant, and that is the nitmerous connections which epilfpsy 
ltas with varions other nervous affections, the intimate recipro
cal relation in which it s tands to them. Naturally this obtains 
reciprocally for the latter jnst as much, but the relation in the 
case of epilepsy is more striking, because this is one of the 
more frequent among the well-characterized nervous affec tions. 

Now, these mutual relations a1·e variously exhibited. In the 
first place, they are manifested ill the matter of h ered itary trans
mission. Concerning this we refer to what we have said abm·e 
when speaking of the etiology, and do not consider it necessary to 
refer to it here again. Then again, in one and the same indi,·id
ual, epilepsy may exist side by side with other nervous diseases. 
\Ve have already mentioned the mental disturbances, when 
speaking of symptomatology; but other neuroses may also he 
present at the same time with epilepsy; thus, e.g., the comhina· 
ti on with hysteria is by no mea ns extremely rare;' we have our
selves seen chorea minor and epilepsy at one time in the same 
patient. :Moreover, in an individual afflicted with a hereditary 
neuropathic condition, several forms of nerrous disease may ap· 
pear one after another; in childhood St. Vitus's dance, later 
epilepsy, or else catal epsy, migraine, ancl other neuralg ias, form 
the ac1rnnce-guard of epil epsy. Fortlwrmore, such cases as the 
fo11owfog are in the highest c1Pgree in structive, e. r;., two which 
have recently been publi shccl by Ilitzig,' where after an ex temal 
peripheral \YOtrnd there first clevelopecl in the same patient epi
lepsy and then choreic movements, and in a seconcl paralysis 
agitans, and then epileptoicl seiznres.-Of com se, \\'e cannot here 
enumerate all the various possibili ties which have been noted in 
individual instances; we will refer to only one very interesting 
relation. Them ltre namely a number of cases wbere certain 
members of neuropathic families have suffered from diabetes 
melli tns, "·hile the others were 1tientally cliseasec1, epileptic, or 

1 Of course. we are not speakiug here of the seizure~ of so-called hystero·epi· 
lepsy. 

2 Untersuchuugen Uber da.s Gehirn. Berlin, 1874. p. 186 et seq. 
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genemlly " nervous;" al so saccha rine urine and epilepsy ha,-e 
been observed in one and the same pati ent simultaneously.' 
Ebstein reports the same tl1ing with reganl to diabetes insipid us.' 

In vi w o( our almos t complete ig norance o( the real natu re 
o[ almost all of the diseases indica ted, it would be a mere idle 
11laying with words if we should attempt to di scuss these recip
rol'al relations more minutely. This must be postponed to a 
fu ture time when we are better informed; [or the present we 
must be contented with simply placing the facts on record. 

It may be regarded almost as a necessary postulate, speaking 
from the present standpoint o[ science, that a disease of such 
long d1u·ation and with a group of symptoms in most cases so 
distinctly marked, must ham as a founda tion anatomical 
changes in some portions or the nervous system. But what 
are the parts wltere tlte seat of ep ilepsy is to be sought ? Is it 
in dPfinite regions, or spread more generally O\'er the ne1Tons 
system 1 

To ar1fre at a correct answer to thi s questi on one ought. in 
our opinion, to base the inquiry 011 onl y the really typical cas<'S. 
Ir this be nPglectcd, our position will be so Car se t back. As in 
the study or the malarial affections one would begin not wi l h 
rna,ked fevers, or such as a re aceompanied hy se1·ere cerebral 
symptoms and pig mentai-y embolisms, bnt wi th the ordina1·y 
form ~, so iu epilepsy should we [ollow the samp course. 

Now we have already sta ted several times that in determining 
the charncter of our disease, the real emphasis should be laicl 
upon the paroxysms, for the ve1-y simple reason that quite 0Ctt> 11 
no syn1ptoms whatever are p1·esent dnl'ing the interval s. If, 
however, the seizures are the principal el"ent$, often alone betray· 
ing the epilepsy , then it can only be logical fo r us to locate the 
real sea t of the disease in those parts o[ the nervous system Crom 
which the paroxysms take their origin. \Ye shall ha,-e to pro1·e 

1 Compare Grie.si11ga, Studien Uber Diabetes. Arch. f. phyidolog. Heilkde. 18J9 1 

and Vortrag zur Eruffrrnng cler Klinik u. s. w., ibid. 1806. 
1 Dcutsches Archiv f . kli n. 1iletl. Yol. XI. p. 344 et seq. 
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hereafter that this part embraces the pons and medulla oblon
gata. The pons and medulla oblongata are then the seat ef epi· 
lepsy; if any anatomical changes exist, they are to be sought 
for in these parts. Now, although up to the present time, as 
has been observed in the section treating of this subject, even 
histological inquiries have produced but a minimum of results, 
still even the little that is known about this is likewise calcu
lated to turn our attention to the parts that are already known. 

The opinion just advanced as to the seat of epilepsy is shared 
by the majority of painstaking investigators of this disease; we 
mention, e. g., only Schroeder van cler Kolk, Heynolds, Eche
verria, in part also Brown-Sequard and Kussmaul. 

An attempt to generalize the anatomical seat of epilepsy has 
sprung up again in certain quarters, to extend it u.s much as ])OS

sible over the cerebrum and spinal cord, jtlSt as the ancient 
authors prior to Bouchet and Cazanvililh already located it in 
quite a general sense in the brain. Still, in our opinion, the 
reasons now advanced in support of this are just as little conclu
sive as the earlier oneR were. Thus they refer to the settled 
fact, which was also recently determined experimentally by 
Hitzig (vid. sup.), that epilepsy can be excited by wounding the 
cerebrum, in pretended proof that the seat of epilepsy must be 
sought in the cerebrum also. Hitzig himself has indeed been 
cautious about drawing this inference; he only prudently ex· 
presses the opinion that wounding the c01tex of the brain may 
lead to epilepsy. \Ve share this latter opinion entirely, as we 
have already declared when speaking of the etiology. Here we 
have to deal with exactly the same relation as in the case of peri
pheral wounds which a.1·e followed by epilepsy. In this case no 
one thinks of seeking fo1· the seat of the disease in the wounded 
sciatic, nor in a case of tetanus do we look for the seat of the 
affection in the irritated branch of the plantar nerve, but we 
only fix upon the wounded peripheral nerve as the starting
point, and we must proceed in just the same way, in the case 
before us. with the lesions of the cerebrum.'-Just. as little ran 

1 It seems to us so self-evident that we should uot conclude (as Ferrier, e. g., docs) 
that the seat of epilepsy is to be sought for in the cortex cerebri, from the circum· 
stance of epilepLiform twitchiogs occurring au active electrical excitation of the cor-
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we acknowledge another reason sometimes assigned for the "dif
fuse" nature of epilepsy. The cases with abnormal paroxysms, 
namely, are appealed to,-those in which mental distmbances 
are especially prominent, or where such actually take the place 
of the epileptic seizure (d6lire 6pileptique, etc.). We shall pres
ently explain what interpretatioc, in our opinion, should be pnt 
upon some of these cases. For the explanation of others among 
them, however, it is amply sufficient to assume the existence of 
those physiological processes which are called into play in the 
ordinary attacks; and the departures from the usnal form of 
the paroxysm are explai1wd by merely unessential modifications 
of the processes present in all seiZllres. \Ve shall discuss this 
point also by and by.-Finally, we may adduce as vroof that 
there is no participation on the part of the spinal cord in the 
real epileptic change, nnd that the spinal cord is not to be 
regardecl as the seat of epilepsy, the interesting experiment of 
Brown-Sequard's mentioned on a preceding page (p. 198), in 
all.tlition to Knssmaul1s and my own experiments with refenmce 
to its non-participation in the causation of con1-ulsions. 

Now, although in regard to the majority, especially of typi
cal cases, we firmly maintain that the real seat of the disease 
is in the pons and medulla oblongata, we wish to protest against 
the idea that we deny a participation of other parts also of the 
nerrnus system. Sucl1 a participation may happen in two ways. 
In the tirst place, it is possible that secondary changes may be 
set up, e.g., as a consequence of the seiZllres, and caused by 
the processes to which these give rise, although we still have 
verr little knowledge of these secondary manifestntions. Per
haps dilatations of the vessels, e. g., in vnrious parts of the 
brain, or, ngain, lesions of nutrition of the nervous tissues, with 
their consequences, which are dependent upon anomalies in the 
cirC!llation, am to be taken into account here. But then we 
must undot1btec1ly assume for a definite group of cases a more 
generally diseased condition of the nervous system, which did 

tex, that we do not believe it necessary to waste a word of proof on it. With 
equally good or sWI better reason have I been able to draw the same conclusion from 
my own experiments, in which a simple wound with a needle in the cortex cerebri 
produced epilept.icseizures (comp. Virchow'sArcb. Vol. LVlJI.). 
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not arise secondarily, but which is primary equally with the 
epileptic change iu the pons and medulla oblongata; this is 
especially so of cases where the epilepsy is not pure, but b com
bined with other neurotic and mental affections, independently 
of whether the latter preceded it or were present at the same 
time. Then, however, we have no longer exactly a pure epi
lepsy, and it wottlcl be self-evident that such cases could not 
determine the seat of typical epi lepsy. 

'Ve now turn to the principal qnestion, In what does tlte 
essence ef epilepsy consist? TV/oat are the morphological or 
j'tmctional changes underlying -it? The answer to this must 

unfortunately, even nt the present day, prnve very inadequate. 
In the section on pathological anatomy we ha,•e seen that 

the gross anatomical and the histological discoveries so far made, 
on the one hand, refer to changes which are palpably secondary, 
:incl, on the other, are of the most varied character. No single, 
definite, invariably recurring abnormality of tissue has yet been 
determined. In so far as it is at present allowable and possible 
to arrive at a more general conception, I may express my views 
on this snbject as follows : 

Probably no uniform, constantly recztrring histological 
change generally forms the basis ef epilepsy. I am much 
more disposed . to believe that various anatomical changes may 
call forth the group of symptoms which constitute the clj,;ease, 
provided that these changes always affect the same parts of the 
pons and medulla oblongata, i. e., such as are anatomically 
and physiologically equivalent. The sensory nerve, for example, 
always responds with the same functional expression, i. e., with 
pain, to wholly clilferent impressions-in part those which are 
coarsely demonstrable, such as moclemte compression or nen· 
ritis, in part those which elude anatomical recognition, such 
as malarial infection; the phenomenon of tremor, also, is exciced 
by various impressions upon the spinal cord; and in this same 
way are we inclined to represent to ourselves the relation of the 
anatomical changes, whether coarser or finer, to the production 
or the epileptic group of symptoms. Further inquiry will teach 
us whether this view is true or false. 

\Vi th regard to the other question- TV!iat are tlten the June-
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tional changes wltich the pons and 'medulla oblongata undergo 
in epilepsy ?-the answer can be given with somewhat g reater 
precision. Schroeder van cler Kolk, Brown-Sequard, ancl Rey
nolds have already expressed themselves to the effect that we 
kive to cleat with an "increased irritability" of the retlex ner
rous centres situated in these sections,-an opinion in which 
we thoroughly share. Or, to state the case differently: In con
sequence of the changes which, in epilepsy, occur in those gan
glion-cells of the medulla and pons, through the agency of which 
refl ex processes take place, -cbanges which at times are probably 
only molecular in their natnre,-these reflex centres respond from 
time to time much more easily than normal ones to irritations 
which either act visibly from without, or are developed in some 
unknown way in themselves. At the same time these centres 
respond with motor manifestations the intensity of which far 
sut·passes the normal degree, but which in their natnre do not 
differ from the normal reflex movements.-\Ve are cer tainly 
still wholly in the dark as to the influences which indnce this 
exaggerated excitability. It is possible, in analogy with other 
physiological processes, that a plethora of blood .in the parts of 
the brain concem ed may play a part here, but it has not as yet 
been proved to be so. It is possible also, in regarcl to other 
cases, that, if the ganglionic apparatus ancl the conducting chat" 
nels leacling to them were thrown into activity at the time of an 
attack, and were affected by a violent form of excitation the first 
time, snclt as terror or some decided irritation coming from the 
periphery or the cortex, this apparatus would thereby get into 
a condition of unstable equilibrium, so as subsequently to 
respond to slighter irritations with an excessive reaction; ancl 
this is precisely what is exhibited under the fonn of the seizure 
SLill, as all these questions and ideas are as yet merely hypo
thetical, we mnst here, in a manual, content ourselves with 
merely indicating them. 

\\' ith the circumstance last mentioned, we have approached 
another point in the pathology of onr disease which has been 
up to the present time wholly uninvestigated, and which, con
sequently, we can only touch upon cnrsorily. It concem s the 
question, I n wltat way do tlte different etiological influences 



260 NOTITNAGEL.-EPILEPSY. 

vroiluce epilepsy? As to most of them, no a nswer whatever can 
be given; as to some among them, snch as violent mental impres
sions, or decided peripheral irritations acting but a single time, 
''"e have already attempted to give an answer. But even for lbose 
cases in which the state of thi ngs is apparently the most t1·ans· 
parent, any actual cl ue, in the shape of facts, is wanting. "\\'e 
are thinking, namely, of the secondary epilepsies which are ex
cited by wounds of the cortex, of the spinal cord, especial ly in 
the experiment on gninea-pigs, and of the veripheral nerves. 
"'e are acquainted neither with the centripetal nor with the 
centrifugal channels along which the initation is propagated, 
nor do we know of what kind the change so propagated is-nemi
tis, or what-nor even whether this dissemination takes place con
tinuously or per salturn, although the lat ter is highly probable.' 

Thanks to experimental investigations, we are better informed 
on the question of the starling-point and niechanisrn ef the epi
leptic seizure than on the uncertain topics which ha,·e jnst 
been spoken of. In this direction the work of Kussmaul , espe
cially, has paved the way. As we have already referred in gen
eral, under the section on "Experimental R esearches," to the 
special investigations which here come under consideration (vide 
supra), we may limit ourselves in this place to a brief compre
hensive statement.' 

Two symptoms are to be regarded as essential in the seiznre: 
first, the mental disturbance, which generally manifests itself as 
a more or Jess distinctly marked loss of consciousness: second, 
motor disturbances, under the form of more or less extensive 
convulsions. The prirnary starting-point for both is to be songht 
in the pons and medulla oblongata. 

It certainly requires no di scussion to show that the Joss of 
consciousness depends directly upon an a boli tion of the activity 
of the cortex cerebri; but, in t he first place, this participation of 
the hemispheres is secondary, while the prncesses which lead to 

1 Compare R. Klemm 1 Ueber Neuritis Migrnns. Inaug. Dissert. Strassburg, 1874. 
j Compare my lecture, "Ueber den epileptischen Anfall," in Volkmann's collection 

of clinical lectures, No. 15 , where I have made a brief analy!ds of its symptoms. 
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it arise prima1·ily from the medulla oblongata. Besides, there 
can be no doubt that not merely the 11erve-1ibres, but the gang
lion-cells of the pons and med ulla oblongata acquirn activity at 
the time of the seiwre. 'If a special prnof were stil l requin•d, 
this would be famished by the peculiar form in which the con
rulsionsare generally manifested in the seizure, to wit: as a rule, 
first a tetanus of brief dumtion, and then a decided clonic spasm. 
This form of movement can only take place when the excitation 
tral'crses ganglion-cells, with the exct:ptiun of certain special 
conditions, which do not come under consideration when speak
ing o( epilt>psy. 1 The ganglion-cells, however, thu excitati on of 
which results in the general epi lep tic spasms, with participa
tion o( almost the whole mnscula1· system, lie united in tho 
parts of the brain above-named, as anatomical invest igation and 
physiological ex periment teach us. In the pons lies the "con
vulsion centre," i. e., tha.t tmct, through the exe itation of which 
general convulsions arise (comparn abon', p. 198). Deiters has 
pointed out that in the pons exists the fi1·st central termination 
of the motor-fibres which come from the periphery; at tile floor 
of the fourth ventricle lie united the gray nuclei for the motor 
cerebral nel'\'eS; moreorer, in the medulla oblongata is found 
the so-called respiratory centre, and finally also the Yaso-motor 
centre, which, as we shall presently see, is concerned in the gene
sis of the cerebral symptoms.-"~e !tarn already pointed out 
that epileptic convulsions do not originate in the spinal cord. 

Not merely the convulsions, but also the other phenonwna of 
the seizure, particularly the loss of consciousness, arc explained 
by an excitation of the centml apparatus located in the pons 
and mednlla oblongata, and, in fact, of the vaso-motor centre. 
'l'he symptoms so evoked by the activity of the nerves which 
eonstrict the vessels are in part accessible to direct observation, 
and we liarn learned to recogn ize them in the account of the way 
tile seizure begins-with pallor of the foc0, dilatation of the 
]1t1pils, and fr0quent anest of the puls0. No"", what takes place 
in the ,·ascular r0gion of that part of the head which is visible 

1 Compare SctsclurwM1 Uchcr d. e lektr. u . chem. Reizung d. aens. Riickenmnrki.
nt>n·en d. Froschcs. Gr:iz, 1868, and X(Jt/magd, Zur Lehre vom klouiscben Kramp£. 
Yirchow's Arch. Vol. XLIX. 
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obtains also within the cranium; anromi:L occurs there also. At 
the present time this is to be regarded as mere conjectnre, based 
only upon the analogy di-awn from the anatomical relations. 
This assumption, however, has gaiued very essential support 
from what has been discovered with the ophthalmoscope, and 
from Brnwn-Sequard's observations on epileptic gninea·pigs.' 

That anromia of the cerebrum can produce loss of conscious· 
ness we know directly from Kussmaul' s experiments. In every 
respect is the conclusion justified that the epileptic coma is 
caused by an excitation of the vaso·motor centre (in particular, 
that for the nerves of the cerebral vessels) in the medulla oblon· 
gata. 

According to my conception then-for the more particular 
elucidation of which I must rnfcr to the lecture already cited
the convulsions do not depend upon an anromia of the pons, act· 
ing as an excitant upon the convnlsion centre, an opinion we 
sometimes find advanced; for, according to that, the primary 
and indispensably necessary element in the seizure would always 
have to be the excitation of the vaso-motor centre, and the ei!eet 
of it-the anromia-wonld be secondarily to throw the rest of the 
motor apparatus in to activity.-That anromia of the pons can 
occasion convulsions is placed beyond all doubt by K ussmaul's 
experiments, but that this is the case i11 the real epileptic seizure 
is by no means proved. On the contrary, there are many reasons 
opposed to it (cf. loc. cit.). Uy opinion rather is that the exci· 
tation ef the vaso-rnotor centre and that of the centres for tlte 
muscles are co-ordinate; that both go on side by side, and are 
independent of each other. 

Upon this view alone do a series of otherwise incomprehen· 
sible peculiarities, such as are observed in many seizures, become 
capable of explanation. Among these may be mentioned, in 
the first place, the occurrence of epilepsia mitior (without con
nilsions); secondly, the occurrence of twitchings before the 

1 Whether the vaso-motor nen-c di~co,·ercd by Benedirt in the floor of the fourth 

ventricle deserveR consideration in connection with the circulation within the skull. and 
particularly in the epileptic attack, cannot as yet be decided in view of the no\"clty o! 
the facts communicated by B. 
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comn.; then agn.in, the fact thn. t com·ul sions may occur wholly 
witho ut loss of consciousness, al though this very rarely hap· 
pens; finall y, the commencement of certn.in cases with cyanosi>, 
"'tnsl'cl by primary spasm of the muscles of the throa t (trache· 
lismns). 

Tl7tat then is the stimulus wltich throws into activity the sets 
of apparatus which ltave been mentioned? In the cases where 
(e. g. in seconclary epil epsy) pressure upon a cica trix determines 
n, seizure, it is incontestably the sensory excitement n.c1rnncing 
centripetally ; and quite in n.nalogy with i t n, })eriphern.l action 
upon n, sensory nerve can often be made ou t ; a t other t imes it 
nppears to be n, mental impression, when the process of excite
ment adrnnces downwa1·d from the cortex to the pons aml 
medulla ohlongata. F or many cases, however, no cletermining 
influence of any kind whatenr can be pro1·ed; the attack 
breaks ou t as the spark darts from a strongly charged Leyden 
jar, to use the simile of Sch roede r Yan der Kolic Ily potheses can 
be set up to account for these cases also, but we consider i t judi
cious to suppress them, as they are only hypotheses. 

In giving the history of the symptomatology of the seizure 
W(' g ive }Jrominence to th e necessity of d istinguishing several 
p1•riods in it. N ow it is very probable tha t such a distinction 
obtai ns, not merely in the external sketch oE the symptoms, but 
also fo r thei r pathogenes is. IE, na mely, we consider a p:itient in 
the so-called second stage ef the attack, with the Yeins of the 
head ancl neck fill ed to disten tion, the face markedl y cyanosed, 
ancl the eyeball s projecting, nothing supports the assumption 
oE a cerebral a nmmia, but everything poin ts much more to a n 
in tense Yenous hyperromia wi thin the skull , which is the result 
of the spasmodic contraction of the muscles of the neck. The 
excess of ca rbonic acid in the bl ood which is present in the skull 
is then still fur ther increased bv the marked in terference with 
the respiration, r esul ting from. the spasm of the respiratory 
muscles. Further than thi s, we k now from direc t experiments 
(compare abol"e) that great venous hy perremia oE the brain may 
prncl uce general convnl sions, ancl we also know the same from 
the symptoms attending the final act of life in suffocation. 

F rnm this the conclusion seems to be warranted that in the 
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further comse o[ the attack loss of consciousness and spasms 
are caused and maintained by venous hypPrmmia. The posoible 
objection that inter£erence with respiration and venous stasis are 
not intense enough in the epileptic seizure to be capable of pro· 
dncing these se1'ious results, appears to be without significance 
in view of the special conditions here present. For, as we hare 
seen above, we are forced to maintain in epilepsy the existence 
of an abnormally increased excitability of the central nerrous 
apparatus involvt•d, so that even slighter irritations than n'trnl 
are capable of setting it in action ; and then it would also b~ 
possible that these systems of apparatus, if already thrown into 
actiYity, might be maintained in that state for a certain time by 
even a weaker irritant, although this cannot be actually proved. 

This might be the proper place to discuss the questions of the way in which 
anremia produces coma, hypcrremia convulsions, etc. \Ve have already touched 
upon these matters in part in another portion of this work, apropos of cerebral 
an::cmia and hypcr::cmia, and in part they are cxcluc;ivcly of a physiclogfoal nature, 
so that we must decliuc a further discussion of them. here. 

If the pathogenesis of the ordinary seizures can he wry little 
cleared np at the present time in any respect proportioned to its 
promilwnce, it is very much more diffiC'ult to gain an insight into 
the processes which go on in connection with the abnormal forms 
of seizure, and with the epileptoid states. 'rhe iclea which natu
rally suggests itself is to assume that. in them also distmbances 
of the circulation in the cranium constitute the essential fratnre. 
and the same in the case of epileptic delirium and many epileptoid 
forms. An attempt at an explanation of this kind has been 
actually made by certain investigators, ancl we must admit that, 
according to our opinion, a solution of the riddle under consid· 
eration is perhaps to be looked for eal'liest in this direction, but 
we are moving meantime purely in the realm of speculation. In 
many cases, in those, e. g., where patients in the seizure walk 
around in a state of unconsciousness, there is absolutely no 
point to be seized, e,·en for an attempt at an explanation. 

Closely related to the pathogenesis of the seizure is the qnes· 
tion o[ the significance of the proclroma. How is the so-called 
aurn to be inte1preted-lww does it originate-in what relation 
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does it stancl to tlte seizure itself ? Opinions are much divided 
rega rding these points, for, while some authors pn t the so-called 
" warnings" al together aside, others a ttribute great importance 
to them. IIow far the latter Yiew is correct in reference to treat
m~nt and diag nosis has been already or will yet be considered . 
At the moment the essential ques tion for us is in regard to the 
relation or the prodrorna, and more par ticulm·ly of the " imme
diate ' ' proclroma, to tl1 e seizu re itself. Onr own opinion in re
gard to this is as follows : 

The immediate "prodroma" belong to the seizure as a pa rt 
o[ itself ; they a re therefore J"a ther symptoms, and not p ro
perly prodroma. In connection with this, too, it has already 
been sa id that they cannot, as a centripeta l irritation, ca use 
the ontbreak of the seizure. \Ve are much more inclined to 
believe that we must assume the origin of erery anra to be 
central. 

Unfortunately, in thi s place we cannot enter in to a detailed 
proof of our view ; we mus t limit ourselves to the p resentation 
of certain leading points. 

The possibility of this view must be conceded i f, as we do 
not donbt, our idea of the origin of the seizure itself be con eet, 
i. e., if the excitat ion of the different "cen tres," located in the 
pons and medulla oblongata, be co-ordinate. Just as the excita
tion or the vaso-motor centre freqnently precedes that or the 
"convulsion centre,'' and just as somet im es trachelismns se ts 
in fi1·st (compare above), in the same way is it concein1ble and 
possible tha t the excitation in the groups of ganglion-cell s, 
which leads to the (spasmodi c) innervation of an a rm, a leg, or 
single mnscles, may also occur as the first link in the chain of 
symptoms. The sa me th ing is repeated in the circnrn scribed 
rnso- motor proclroma, among which we reckon the arnbulatory 
seizures with vertigo and confnsion which are so frequent, fo r 
these obviously represent only a lower degree, a fi rst step, in 
the subseqnent loss of consciousness. The sensory symptoms, 
too, may likewise be conceived of as eccentric, i . e., cansecl by 
cent ral processes; thi s view only requires to underg-o a modifi
cation fo r the cases where a peripheral lesion has fmnished the 
starting-point for the trouble. 
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In many forms of epilepsy the so-callecl proclroma, espe
cially the motor ones, are alreacly regarclecl us belonging to the 
seiznre. These are particularly the cases in which a lesion of 
the cortex has causecl the clisease, ancl in which spasmodic phe
nomena always usher in the seizure in the same manner. llere 
one might be clisposecl to abandon this view as altogether impos
sible. 

The attempt has been made to find a leading objection to the 
central origin of the aura in the fact that one sometimes suc
ceeds by a so-callecl interruption of i t, such as by putting a 
ligature on the extremity, etc., in preventing a further outbreak 
oE the attack itself. This objection, however, is without any 
force, since, as we mentioned above, we are here dealing not 
with the interruption of a process of irritation which is creeping 
towarcls the centre, but with a "reflex inhibition. " One can 
scarcely think of a more striking proof of th is than Odier's case 
furnishes, which is cited almost everywhere (compare Romberg, 
and Portal). In this case the attack was ushered in by twitch
ings in limited groups of muscles; it coulcl be repressed by com
pression of the arm-and post mortem a lesion of the cortex was 
found as the starting-point which causecl the epilepsy. 

On the other hand, no proof whatever has as yet been 
brought forward to show that, as Reynolds, e. g., expresses 
himself, the aura shoulcl be regardecl as a peculiar peripheral 
condition analogous to that already existing in the medulla 
oblongata, ancl it rather seems that this view is more difficult to 
reconcile with the genesis of the seizure and with the symptoms . 

.A.ccorcling to their prominence, the partial twitchings and the 
other phenomena, which so often occur in epileptics dnring the 
intervals without being followed by an attack every time, must 
l>e considered as incomplete seizures, after the manner of epilep
tic vertigo and the petit mal. 

Finally, we must add a few words on epilepsia vasornotoria, 
which has of late been described as a special form . In general, 
we understand by this term those cases in which the symptoms 
of arterial vascular spasm are more strongly marked than usual, 
especially where they are observable for a longer or shorter 
time before the outbreak of convulsions and the loss of con-
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sciousness. From this, however, we cannot c1Pc1uce the propriety 
of setting up a special vaso-motor form. F or, in tlw COllroO of 
our· exposition, we have often enough insbted that only wry fpw 
seizures run their course ab;olutely without vascular spasn1; 
lo's of consciowmess is, in fact, always c1('p<'ndent upon it. I t 
does not then at all change the nature of the thing whether a 
greater or a less peripheral ex tension of the n1scular spasm occur 
before the appearance of the severe symp to m; or the attack. So, 
i[ we wot1lc1 attribute special importance to thi s, we must like
wi se, if the coma has been preceded by ra ther clecidetl panial 
twitchings, affirm the ex istence of an epilepsia motoria, or, in 
case of a nrnrk \•d sensory aura so-called, an epilepsilt sensitiva, 
which certainly is not correct, 01· at all crents useful. 

~1-\..t the same time, these cases with marke(l ,·ascnlnr spasm 
hltl'e their significance in re[e1·enee to the theory of the seizure,. 
inasmuch as they gin> essenti al snppo1·t to the assumption of 
,-aso-motor cerebml anremia. The conclitions desc ri bed by Lan
clois 1 and myselP as angina -pectori s vasomotoria arc particu4 

larly instructive in thi s connection. In one of my patients who 
was snffe1·ing from this affection , which is undoubted ly of rnso
motor origin, there were developed, in connection with a deeidPd 
sense o( dizziness, s light clonic twitchings in the extremities ; in 
a female patient who quite recently came under my obscn'ation 
there occurred almost complete loss of consciousness; and Ber
ger' even noticecl that in some instances the symptorn s of the 
angina pectori s vasomotoria developed into a complete epilepti
!orm seizure. 

Course ancl Sequelre. 

Trne epilepsy is an eminently chronic disease; it lasts for 
years, in very many cases even to the encl of life. It is a 
very exceptional occurrence when a genuine epilepsy di sapppars 
again after a few months. The conditions which were formerly 
described as acute epil epsy are for tire most part something 

1 CorreF'pondcnzblatt f. Psychiatrie. 1866. 
'Deutsche~ Arch. f. klin. )led Yo!. Ill. 
1 Die Lii.hmung des N. thorac. longus. lfabilitationsschr. Breslnu. 1873. No'c to 

p.22. 
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entirely c1ill'erent, and only present a certain resemblance to 
epilepti[orm sPizures_ H indeed somPtimes happens tbat, by an 
nnluC'ky nC'ciclent, death occnrs chning the paroxysm, after the 
disease has exi,tecl for .bnt a short time; but occurrences ot this 
sort fnmish no reason for c1enying the essentially chronic course 
of thP malady. Besides, we ham already declared that death in 
the seizure itself, an<l. in direct con seq Ltence of it, is one ol the 
gl'ea test rari ti PS. 

" 'hen speaking of the frequency of the sei-v,urcs, we treated 
of the causes which Jin.cl an effect in giving rise to them, and jn 
characterizing the course o[ the di sease mentioned many points 
of importance, so that only a few details remain to be rcferrecl 
to. \Ve are principally concerned with the question wlifll1er 
there are definite i11jl11ences which have a mod{fying ~{feet 11pon 
the course of the disease. Particulars bearing upon this l1ave 
been comm unicated by various observers; Delasianve, especiallr, 
has taken upon himself a careful discnssio11 of the inflnellces 
which here come under consideration. From the statements 
before us, with which our own experience agrees, it appears that 
in general the most different conclitions, whether seatecl in the 
patiC'nt himself, or in the circumstances surrounding him, or in 
accidental changes beginning from without, or bl'Onght about in 
t he organism itself, exert only a very slight modifying influence 
upon the course of epilepsy. And H certain conditions do act in 
this way, the effect is not uniform; i.e., with tho same condition, 
it may at one time be unfavorable and at another fayorable . A 
morn constant and essential influence can be proved for but 
Yery few causes. 'rhe principal of them are the following: 

Excess in alcoholics almost always leacls to an exacerba
tion or to the ontbreak of attacks, even if spontaneously, or in 
consPquence o( medication, they have been for a considerable 
time held in abeyance; of comse, this is not invariably so. It 
is also maintainecl by certain obsen-ers that eYen the moderate 
drinking of wi11e and beer is unfavorable. R elying npon these 
statements, I have always been accustomed to prohibit the use 
of alcoholics altogether, ancl in consequence I cann.ot judge of 
their influence from my own experienc.e. The same obtains 
with regard to tea and coffee as with l·egarcl to alcoholics. 
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Excesses in eating also act not infrequently like those in the 
use of wine. \\'bethel' cel'tain definite articles of food are more 
hurtful than others is questionable, or should be considered as 
depending on individual idiosyncrasies. It is certain that coitus 
sometimes imluces seizures ; it does not al ways do so, howe,·er, 
and, on the other hand, examples al'e known where the practice 
of it made the paroxysms temporarily less frequent. \\'i th 
regal'd to menstruation, we have already briefly expressed our 
opinion above; its effect is extremely variable. Sometimes, 
when the disease already exists, an aggravation of the seizures 
in frequency ancl intensity takes place with the setting-in of 
mens\mation; sometimes they occur with special severity imme
diately before or after the periocl; again at other times the 
attack occurs only in exact coincidence with the menses. On 
the other hand, howerer, instances are known where an im· 
prornment in the di sease, chiefly in respect of a diminution in 
the individual paroxysms, was established with the first appear
ance of the menstmation, or at the time of the se11arate periods, 
or where the disease showed impro\•ement when menstruation, 
which had previously been irregt1lar ancl painfnl, became regu
lar, or even in certai n cases entirely disappeared. Equally vari
able is the influence of pregnancy. \Ve only add the fact, 
said to be sometimes observed, that women during pregnancy 
remain free from seizures when canying a boy, but not when 
carrying a girl; or also the opposite.-Purther than this, the 
influence of strong mental impressions upon the causation of 
seizures is inclubitable; yet the real course of the malady is 
hut selclom changed by them.-The question would be worthy 
o( comprehensive statistical investigation, how other intercur
rent diseases of various kinds inflnence the course of epilepsy. 
Up to the present a few general propositions hold in regard to 
this, and are comprised in the following: acute diseases, dur
ing their existence, generally resu lt in a cessation or the seiz
lll'es; only very exceptionally do they leacl to a complete dis
appearance of the malady; at times this is witnessed even 
after accidental external "·ounds, burns, and the like. Chronic 
affections act in very different ways; at times they intensify, at 
times mitigate the seizures; at others, too, they remain wholly 
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without influence.-A further series of influences do not act at 
all upon the cou!'se of the disease, or, if so, it is in a way that is 
as yet uuknown ; such a!'e temperament, season, atmospherical 
changes, occupation, and many others. 

The sequelr.e of epilepsy are comprised exclusively in tlrn 
mental changes. \Vhen speaking of the symptoms of the in
tervals, we have already rema!'ked how Reynolds has recently, 
particularly by his careful sta tistical showings, brought about a 
decided reaction against the opinion formerly main tained, espe
cially by alienists, that epilepsy would always, or almost 
always, lead to mental disorders, with the characters described 
above. From these thorough 1·esearches of Reynolds, which, 
indeed, do not refer to hospital patients, it appears that mental 
disturbances, as consequences of the seizures, only take place if 
the latter follow each other in unusually rapid succession. 

Since it is a fact that mental changes of some kind are qnite 
often founcl in epilep tics, the question arises whether these are 
not somehow caused secondarily by the "epileptic change," even 
if they cannot be regarclecl as consequences of the seizures. For 
many cases this can just as little be denied as proved; in those 
cases, however, where a mental change has shown itsell vel'y 
ea rly, after only a few seizures, such an idea would be untenable. 
Here, however, another aspect of the question mnst ev idently be 
kept in mind, namely, the multiform relations in which epilepsy 
stancls to other neuroses of the most different kinds. 

Our opinion is that mental lesions in many, perhaps in most 
epileptics, are the rest11ts neither of the seizures nor of the 
epi leptic change, but are co-ordinate with the latter; that is to 
say, these indi vicluals have a neurotic di sposition, either in
herited or acquired, under the influence of which epilepsy and 
mental affections are simultaneously developed, either spontane· 
ously or as induced by demonstrable causes. 

Prognosis. 

There is agreement as to this, that epilepsy is one of the 
severest diseases of the nervous system, not merely from its 
violent seizures, which often, from their absolutely sudden 
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appearance, may interfere in every way with the social life of 
the patient; not merely from the serious mental disturbances 
which appear with them and in consequence or them; but also 
particulm·ly froru its rebellions obstinacy to treatment. The 
question has been propounded in all serionsnPss by some per
sons, whether epilepsy is at all curable. It is curable ; that will 
certainly be quite generally conceded at the present clay. ·with 
regard to the proportionate number o( cures, views certainly 
differ somewhat. l\fost observers, however, are also agreecl in 
this, that the percentage of cases cured is quite a small one. In 
general, therefore, the prognosis must Le regarded as rather 
unra,•orable. - \Ve pnrposely refrain, in the following para
graplis, from giving figures, because no great value can be 
attached to them, as the series o( observations or the indiddual 
authors were made from wholly different points of view; some
times the cases were collected in institutions, sometimes in pri
mte practice; sometimes the conception of epilepsy is more 
strict, sometimes more liberal, etc. 

In the first place, there are very isolated cases of spontaneous 
cure, in which the malady disappears without any trealmeut; 
they are reckoned at from four to five in the lrnndrecl. 

In tile second place, an improvement may be wrought by 
treatment to such an extent that the individual seizures come 
less often. This result is not so very unusual. A temporary 
imprO\'Oment, indeed, will be quite frequently obtained, but it 
may also be permanent. 

Jn the third place, some cases are actually completely cured. 
Ce1·tainly, very few obse1Ters have been able to verify the ex· 
11Prienr 0 or Herpin, according to which ·some fi(ty per cent. of 
all epil eptics would be ctu·able. In general, complete cures may 
always be regarded as exceptions; but it cannot be denied that 
llerpin hac1 actually shown a series oE permanent cures, m·e n if 
we were incli1ied to rngarcl his own statement as too fa,·orablc, 
for, according to Voisin, the permanent cure o( many of lIPrpin's 
patients bad lasted for ten years after his death. To him un
doubtedly belongs the credit or having again vigorously empha
sized the possibility o( curing epilepsy, and of counteracting the 
mischievous do-nothing policy. 
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Finally, into a fourth group, and that unfo1-tunately the most 
numerous, fall all the cases in which every therapeutic enc1earor 
remain s without effect. 

The following circumstances have an effect npon the progno
sis in speci"'l cases, either for better or for worse : 

The age of the patient at the beginning of the trouble; be
fore the twentieth year the prognosis is, cceteris paribus, more 
farnrabl e_ IIerpin regards those cases as having s till better pros
pects which first begin alter the fiftieth year_ - There is also 
scarc0ly any difference of opinion on the point that the cura
bility lliminishes in the same degree with the dllration of the dis
ease_ llerpin fonnnlates this more folly still when he says that 
the duration in itself does not make the prognosis worse, but 
the number of seizures suffered in a given time; i. e. , the possi
bili ty of cure is greater when an epileptic subject has experi
encPd twelve attacks in the year than when there have been a 
hundred and t"-enty. If there hln-e been more than five hun
dred seiwres, the j)rospect for xecovery is eqtml to nothing. 
Opinions are at variance with rPgard to the significance of very 
long in tervals; we regard them rather as favorable. \Vhether 
the attack s happen by clay or by night can scarcely be of im
])01tance. Likewise we do not believe that the character of the 
separate seizures, whether cpilepsia gravior or mitior, materi
ally alters the prognosis with reference to cnrability.-In view 
of the ,-ariety of the particular etiological influences, it requires 
no long demonstration to show that they are of great and very 
different value in j)rognosis. Those cases have always been 
regarded as the more favorable in which a peripheral cause pro
clt1ced the epilepsy, for here, of course, the curability of this 
itself comes to be a question of the first moment. But even if 
the condition just named exists, we must always be quite circnm· 
spect if the epilepsy has already lastecl for a long time, and we 
cannot count implicitly upon restoration to lwalth. Central 
causes renc1er the prognosis very unfavorable. Still, if we do not 
have to c1Pal with material lesions, bu t with a mental influence 
merPly, the affair assumes a somewhat better shape. Hereditary 
epil('psy is generally esteemed incurable; yet IIerpin and Rey· 
nolds, e. g., have seen marked exceptions to this rule. The same 
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holds, according to the latter observer, for the disease when due 
to mastnrbation. Reynolds !ttys it down as a geneml prnposi
tion that those cases are least arne1mble to treatment in which 
the source or the disease is involved in the greatest obscmity. 

The question of what significance attaches to the frequency, the form. and the 
combination of the seizures, nnd various other influences having reforcucc to the 
development of mental lcsions1 bas l>ccu already discussed aliove. 

Treatmeut. 

Small, indeed, is the actual encouragement derived from look
ing through those cliapters of medic:il literature, from the olt1cst 
to the most recent times, which refer to the treatment of epi
lepsy. The methods and the remet1ies change ; but the Jina] 
result al ways remains the same beggarly one. 'l'here is no sin
gle m'tide which acts with anything like an approach to the cer
tainty of, e. g., quinine in malarial diseases, no single method or 
treatment which coulcl be even :ipprnximately compared with, 
e. ,r;., the electri0:1l treatment or traumatic peripheral paralyses. 
Many remedies ancl methotls of treatment have isoi:1tec1 successes 
to sltow, but nothing is to be depended on; nothing, even on 
carefnl discrimination of c:ises, affords :1 sure prospect of reCO\'· 
ery, or e\·en of impro,·ernent. From time to time it has been 
supposed that a panacea has been found, or a veritable curatirn 
process discovered, until the l'eaction comes again all too soo n. 
Then we me the richer by a remecly \Yhich in fa\·orable cases 
shows a .few results in recovery, or impro\1ement, more tl!::tu its 
predecessors; but the search begins anew. 

By this ll'e do no t wish to s:iy tlmt we regard better hopes for 
the future as illusory. This is just as little allowable as it 1rnuld 
hare been before the disco,·ery of the itch insect and the in tro
duction or the balsam or Pern to be willing to cJ,·ny the possibil
ity of the :ibsolutely certain process for curing scabies which 
now really exists. For the present \Ye must unfortunately con
tent ou1·seh·es with the existing remedial agents. But the more 
insufficient these :ire, and the more authoritatirely they urn 
recommenclecl, so much the gre:iter is om tlllly not to manage all 
patients on one model, but here, :is ererywhere in the field of 
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therapeutics, to proceed on the one correct principle ef individ
ualizing. The physid an who treats every epileptic who comes 
under his observation indiscriminately with whatever happens to 
be the prevailing fashionable remedy, with nitrate of si11•er or 
bromide of potassium, with oxide or zinc or valerian, with gym
nastics or hydropathy, will have fewer successful results than 
are generally attainable. 

The therapeutic measures in each indiddnal case have gener
ally a th reefold object. They resolve themselves into a causal 
trea tment, a genera l and d ietetic treatment directed to the ner
vous system, and the employ ment o[ defini te medicaments. 

'l'he causal treatment is unfortunately possible in very few 
cases, as appears at once from a review of the etiological relations, 
which are generally so obscure; but where a causal influence 
accessible to treatnwnt can be fonncl, efforts mnst be made to 
remorn it. At the same time experience teaches us that, even in 
case of the removal of the assumed or actual sou rce or the dis
ease, this itself docs not always disappear. 'l'he morbicl state in 
the pons an cl medulla oblonga ta is already so far ad vancocl that 
i t presen ts itself as an affection wholly independent of the pri-
111 a1·.v source. A knowledge of this fact is important for the 
avoidance of prognostic errors and therapeutic illusions. 

Primarily the causal treatment claims consideration in those 
cases where a peripheral lesion shows itself as a starting-point. 
Literature l'ecognizes a great number of instances where, by the 
extirpation of a cicatrix, of a tnmor pressing upon a nerve, or 
by the opening of an abscess, the epilepsy was caused to disap
pear. 'l'he same is true of a series of pathological conditions in 
the internal OJ"ga ns. All the Yarieties which are possible here can
not, o[ course, be cited in detail ; a careful review of the history, 
a thorough examination of the patient, mnst lead to the right 
course in each individual case. \Ve would only call special 
atten tion to one point : formerly, in case an aura was very pl"O· 
nouncecl and constantly recurred in the same fashion in the 
course of the same nerve, not only was the suspected finger, but 
even the hancl or arm amputated, or neurotomy performed, with
out thereby curing the ep ilepsy. 'l'o-day it would be only in the 
most exceptional cases that a particularly bold operator would 
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venture on so violent a step as thi s, especially as it is known that 
the most typical iol'ms of aura may be of central origin. I t 
conld be thought of then only when there was great probability 
tbat a peripheral wound furni shed the starting-poin t fo r the di s
ease. But even in these cases we would caution against the 
serere oprra tions with l'emoval of ex tremities, because it can 
nevet· be known whether even after them the epilep tic change 
will not remain behind. 

It may be observed, by the way, that those cases where the 
disease pel'sists after nenrotomies and ampu tations seem to us 
very mnch to favor the opinion ac1vanccd abore of the eccentric 
natnre of the aura. 

The practice of trepltining is al so to be reckoned with the 
cansal treatment. Althong h adopted in former times most 
extensively in every case which l'esisted medical treatment, and 
although warmly l'ecommended by Tisso t, in the com se of time 
it bas been continually less and less frequently practised. It is 
certainly true that in individt1al cases the c1isease was cured, and 
these brillian t successes, ral'e though they were, have al ways been 
an incentive to furth er trephining ; even Echernnia l'Cports three 
striking cases, regarding the ultimate effec t of which, to be sure, 
nothing can yet be said , because an immediate anest of the 
seizure" proves nothing. But e\'en if it must be conceded that 
all the favorable cases were not those merely of symptomatic 
epilepsy, that, in other words, trephining niay become a causal 
remedy (e. g., if exostoses from an injury to the cranial bones 
11a"e led to tme epilepsy), thoug h not necessarily so, any more 
titan in the case of excision of a pe1·ipheral cicatl'ix, still , in any 
given case, all influences should always be most carefully 
weighed, as an absolutely certain diagnosis can ner er be estab
lished even under the conditions tha t we are here considering. 
Consequently, we cannot wi th Ha sse " urge that any indica tion 
whatever that warrants trephining should be foll owed," bu t we 
are willing to grant tha t the operation, in accordance with our 
present experi ence, is generally allowable, and we must regard 
its sn(!cess in any partieular case as a piece of goocl fortune, 
which could not have been predicted. 

The causal treatment must take another direction if general 
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constitutional anomalies ham causecl the ep ilepsy or !eel to its 
outbreak. The measures to be taken against drunkenness, rachi
tis or scroful a neecl not here be particularly cletailecl. \Vhen gen. 
eral p lethora or amcm i:t is present the question of its treatment 
is more important. In respect to both of these, incliviclnal ob
servers hCLve 01·ersbot the mark, though in the fmmer more than 
in the latter. At the present cfay we are agreecl as to the essentials 
in thi s matter, viz., that with epileptics anremia and especially a 
"·:eakly constitution always requ ire an appropriate treatment, 
the details of which are well known; that plethora , on the con
trary, requires dircct medical treatment only when present in a 
very marked degree. In the latter case the familiar cnrntive 
proccdin·es appropriate to the case shonlcl certainly not be neg
lected, ancl among them in certain cases the ubstraction of blood 
may even fincl a place; yet the need of :1 lowering mode of 
treatment, even in the beginning of the disease, must alll'ays be 
reckoned among the exceptions. It is less to be fem·ed that 
any one will fall into the opposite error, committed by Rad
cliife, of using a tonic treatment for every epileptic indiscrimi
nat~ly. 

'fhe causal treutment clirectecl to other etiological relations is 
still more im potent than in the case of tbose ufreac1y mentioned. 
\Vhere u decided mental change lms !eel to the disease 0 1· brought 
ubout an outbreak, the uttempt lrns been macle to effect a cu l'a tire 
uction by :1 similar one, as by sudden frigh t, by threats, ancl the 
like. But who is in ::t position to estimate the results of these l 
Anc1 in opposition to the few cases, on which the authority for 
such :1 procedure m::tinly rests, where an accidental Yiolent men· 
ta! emotion produced an improvement or an;est o[ the epilepsy, 
there stancl the much more numerous instances where they bare 
cunsecl a c1eciclec1 aggravation. For this r eason ulso the best 
physiciuns have constuntJy advised against them.-Finally, the 
removal of an inherited tendency may be the on ly object of pro
phylaxis. Romberg thus expresses him self in reference to this: 
" in fam ilies where epilepsy is u pathological entail , marriage of 
tbe members among themselves is to be prevented, and the ,-eteri
nary principle of crossing with thoro11gh-brec1 stock is to be 
in trod uced." According to whut has been said ulreacly, this 
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advice must be exteuclecl not only to epileptic persons, but to lhe 
11europatltic i11 generctl. 

Apart from those enumerutecl, there may still occasionally 
be rarious separute influences which demand them pen tical co n
siclerution, tho detection of which must be left to tlte skill of the 
physician, as general rules cannot be laid clown for them. Th us, 
e. g., it has been determined that epileptic seizures occurred with 
greater violence and frequency when ct cutaneous empti on of 
some stancling has been hectled, a ncl that tlt~y disappeared on 
the re-appearance of the exan them. These and analogous rela
tions must al ways be carefolly considered. 

If we are not successful in getting a t any causal indication, 
the treatment of the centrul epilep tic change must be al tem pted. 
To this encl we make use of di etetic measures, and, in addition, 
nf curative procedures, which are either to act locally upon the 
brain in the pons or medulla oblonga ta, or to influence the ner
rnns system a t large, and, finally, of medicines to which are 
ascribed either a n eiiect in subcltdng " the exalted irritabili ty " 
o[ the central orga.ns, or, more vag uely, a. ''specific '' relation to 
epilepsy. 

For the regulation qf the d iet, in a stricter sense, the ea ting 
and drinking, very positive indications am sometimes presented 
to us, as in pronounced anrernict or plethora . Thus we h'11·e 
alrrady expressed ourselves to the effect tha t alcoholics, tea, and 
cofl'Pe must be entirely forbidden to epileptics, or- in case thi s is 
for any reason inadmissible-should be allowed only in the very 
smallest quantities. The clisa(hantages, too, of lnxn1-ious and 
sensual lidng have already been insisted on ; in general terms 
pat ients are always better off for a temperute aud well-regu
lated mode of life. Cheyne relates the ins ta nee of an epilep tic 
ph ysician, in whom the seizures occ tu-red so much the more 
rarely, the fewer and more easily cligestccl were the things he ate, 
nncl who, in consequence of this obsen ·ation upon hi mself, lim
ited his daily nourishment to water and about three and a half 
pints of cow's milk; this he continued, as sta tecl, for fourteen 
Y<'a1·s and recornrecl. An exclusively milk diet could, however, 
be long continued , onl y in very exceptional cases. Tissot gi1·es 
a selection of the various aliments which are suited to or inju-
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riou s to epileptics. Still, in this respect one is, in part, to be 
guided by the different individual peculiarities, and much must 
be made dependent upon the observations made by the patients 
upon themselves. As a general rule, it can only be laid down 
that if no direct indication for an invigorating procedm·e is 
offered by the condition of the patient, a preJJOnderance of vege
table and milk diet is to be observed. 

Light, not exhausting mental effort, and the avoidance, as 
far as possible, of emotiona l feelings, are essential acljL1vants in 
treatment, according to all tl1at has been said nbo1•e. It is quite 
wrong, however, to attempt to forbid mental work entirely to 
epileptics; on the contrary, a moderate, quiet exercise of the 
mental faculties is, as a rule, very advantageous. The same is 
true of physical labor; walks and simple gym nastic exercises, 
free from danger, are very good for patients, only they must not 
be carried to complete fatigue. IY e even know of certain in
stances where epileptics have recornrecl by a mere change in their 
mode of life, where, e.g., instead of a sedentary in-door llfe they 
have taken to gardening. 

I must, from my experience, regard water-cures as a very 
important means in the treatment of epileptics. Through them I 
have seen, although not complete recovery, at least a very essen
tial improvement take p lace. To be su re, I cannot claim this for 
all cases, bnt those in which no effect at all was visible were very 
old, inveterate epileptics, in which frequently a failure of the 
mental powers existed at the same time. Still, in these bydro
therapeuti c doings one mnst not be satisfied with merel.Y being 
rubbed clown at home, but the treatment must be methodically 
carried out for from six to twelve weeks in a cold-water cure 
institute. It is most judicious to leave the kind of hydro-thera
peutic treatment to the physician of the es tablishment, and I 
would on ly insist in general, that I regard douches upon the back 
and head, and plunge baths, as rather injurious than useful. 
\Yi th reference to the selection of the institution it depends Jess 
upon the geographical position than upon the physician who 
conducts the establishment. It is read il y understood that dis· 
cretion, no Jess than the cl1anges taking place in the medical 
person nel of the establishment, prevent our giving more positive 
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statements in regard to this. Only a marked degree of anremia 
should be looked upon as a contraindication to the water-cure. 

River and sea baths nrc far below lhe methodical water-cure in efficiency i 
besides, there should be considered against them a circumstance which, although 
extrinsic, is still always worthy of attention, to wit, the danger of drowning, to 
wllich patients are exposed if they arc overtaken by a seizure while batlling without 
special supervision.-As to wa1·m b1itlts, I have uo experience at my command; yet, 

according to the existing stiitemcnts of other authors, no special benefit is to be 

expected from thcm.-llerc, too, we must mention the tre<ttment recommended by 
Oltapman, by means of the application of ice-bags along the spine, the details of 
which arc well known. Bcigel declares in general terms that Ilcynold5 hns seen 
"excellent service 11 from them; Chapman describes several instances of decided 
improvement. In several cases where I have tried this method in epi lepsy, I can 
boast of no noteworthy result. 

A great deal was expected from electricity. New experiments 
were made with every new improvement in the apparatus; the 
curative efl'ects, however, in epilepsy always remain insignifi
cant, and therefore "·e believe we may omit any account or the 
sepamte experiments. " 'hen the constant cmrent was first 
introduced in the shape o[ improYed apparatus (Remak), its use 
also in epilepsy was rccommendecl from the most difl'erent quar
ters. All thoughtful electro-therapeutists <ire agreed, however, 
that e,·en the constant. galvanic current accomplishes only very 
moderate results; and meantime it should not be lost sight of 
that in many instances other curative agents were employed in 
connection "~th electri city, or at the same time with it. I myself, 
even after long-continued u se o[ it, have never observed anyth ing 
more than an improvement as the most favorable result, but no 
perfect cure. Still, we cannot doubt, in view of the definite 
statements of certain authors, that sometimes a cure can be 
effectrd by the current, so that, of course, we must not push our 
scepticism too far, although it derives some support from the 
fact that the constant current has not been in the hands o( phy
sicians much longer than from ten to twelve years. At all 
e,·ent , however, it is ccl'tain that we should not expect too 
much from electricity. 

The application of the current is usually made in numerous 
combined ways. At first the electrodes are placed high up on 
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either side of the nape of the neck , so as to act npon the medulla 
oblongata anc1 the pons; afterwards galrnnization of the cen-ical 
sympathetic is generally practised. According to the particular 
case, we may combine the transmission of currents trans>ersely 
through the cranium, or thro ugh the spinal column, or tlle treat
ment of special nerve-tracts, in which an aura has been particu
larly pronounced. 

In former times, especially, great weight " ·as .aicl upon the 
establishment of so-called counter-irritations, notably in the 
nape of the neck. This was clone in the most rnrious ways, from 
dry-cupping to the seton. The most famous advocate of the 
seton in recent times has been Schroeder van cler Kolk. :Mean
while, the majority of observers have tried this ancl other counter
irritants quite in va in; we have ourselves introclucec1 setons in 
some cases without observing the slightest change in tlie disease. 
Some ac1vantage might be expected from tile sligh ter counter
irritan ts, but only where there was considerable hyperremia of 
the brain during the intervals. ' 

In passing, two curative procedures may here be mentioned, which, to be sure, 
are no longer used, but each of which h:J,s in its time played a g reat part ; these arc 
ligatiou of the carotid and tracheotomy. We know to·<lay that neither of them 
can cure ep ilepsy, and they have been abandoned as dangerous operative proced
ures. It may be allowable to g ive a sing le historical notice of tracheotomy, for 
which, indeed, the recommendation of M. Hall is brnught forward. This writer 

h im"ielf, however, in his earlier works 1 H1entioned tracheotomy as a remedy ouly 
" against the most extreme degree o f coma after the epileptic seizure," and then 
S'.l.ys, " but it is a strange idea that tr~ch cotomy coulU prevent the epileptic convul
sion." 

\Ve now come to the section on so-callecl specific remedies. 
Every one wh o writes on epilepsy feels himself tempted in this 
chapter to r enew the olcl complaint of the glaring contrast 
between the immense number of remedies recommended ancl the 
extrem~ly few cures effec t.eel. Still, we would leave general con
siderations wholly aside; they can lead to nothing here. Only 
the question may be raised whether it is essential to the inter
est of the subject, ancl of our exposition of it, to aclcluce here by 

1 E. g., On the Diseases of the Nervous System. Translated by Wallach. Leipzig, 
1842. pp. 300-1. 
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name the hundreds of medicinal ~ubstances which have ffcer been 
tri ed for the relief of epilepsy. W e do not at all believe so ; 
whoever is interested in thi s may go over the separate names in 
the different mo11ographs, among which we mention particularly 
those of Loebenstein-Loebel, Po1·tal, Delasiauve, and, besides 
these, the chapters treating of epilepsy in Tissot and Joseph Frn nk. 
It appears to us really more proper as well as more in the interest 
of the practical physician, to mention only those articles as to 
which we have a more general expe rience, those in which the 
bes t obsen·ers recognize a considerable effi ciency, and or which 
they have had more than an ephemeral experience. One may 
also without harm di sregard a special g rouping of the articles. 

First, as one of the oldest remedies, we mention the radix 
valeriance. 'rl10 most famous observers, especially those of the 
last century, have insisted on its nsefnlness, and it "·oultl be 
considerecl as inclulg ing in unwarranted scepticism if one were 
unwilling to concede, in the face of the Yery positive statements 
which are made, that essential improvements, i. e., absence of 
the seizures for years, "ncl even incliviclual recoveries, are achieved 
with the valcrian root. \Ve can ourselves give no decisirn ver
dict on this matter, for the reason that we have not employed it 
alone, bnt always in combination with other substances.-Upon 
what its curative properties in epi lepsy depend, no sat isfac tory 
explanation can be given. At the most, the experiments with oil 
of rnlerian, made Yery recently by Grisar,' might fumish an in
dication, for the frogs, to wl1ich 0.02 gramme (three-tenths of a 
grain) of it was girnn, became quiet and apathetic, exhibited a 
diminished reflex- irritability, nnd finally became completely stu
pefied, bnt gradually recovered. The diminished refl ex-irritabil
ity ap1wnrs to depend upon an influence affecting the spinal cord 
as well as the centres in the brain which excite spasm.-Practi
cally it woulcl certainly be of the highest importance to know the 
special conditions, so ns to be able to determine accurately the 
cases in 1d1ich valerian wou ld be of more senicc than other arti
cles. Untoetnnately, this too is wholly unknown; for the older 

I v. v. GriacO', Ex:per. BeitrUge z. Phnrmacodynamik der atberiscben Oele. Bonn, 
1873. p. 62. 
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statements in regard to thi s are much loo indefinite, and there 

are none more recent. A s to the different preparations, the root 

has been g iven in the Iorru of powder, or as infusions, extracts, 

ancl tinctures. According to my own experi ence, which agrees 

with that of others, the fo rn1 of powder is the most appropriate. 

The doses a t first sh ould be small, about 0.5 gramme (seven ancl 

a ha!( g rains) three times a clay, and should then gradually be 

increased to a total da ily qua ntity of 23 grammes (about six 

clrachms) . 
In the same category with valerian we place the radix 

artemisi re (vulgaris). The wormwood was gh·en in ancient times, 

and again in the first clecennia of thi5 century. It too is ,·ery 

apt lo prove inefficient. Still my experience with it in some casPs 

has determined me to bring forwa1·d the remedy here. These 

were cases where almost e,·ery thing had been tri ed without 

the least benefi t. \Vhen I finall y had them take the radix arte

misiro, after a short time a decided remission in the number of 

the seizures became manifest. I lost sight of the patients, so 

that I can make no rPport of the final issue, but even the resnlt 

stated seems to me an improvement worthy of note, especially 

after zinc, silver, atropine, bromide of potassium, valerian , elec

tricity, etc. , had been given entirnly wi thout effect. Besides, my 

observa tions were on patients at the time of puberty, i..i whom 

epilepsy had developed without hereditary w edi sposition or 

other ascertainable influences ; in a girl of about sixteen there 

existed marked molimina menstrualia. The old rncommenda· 

tions praise wormwood especiall y in the epilepsy of women with 

demonstrable lesions of the genital apparatus. I direct the 

remedy to be used in the form o( a n infusion, 15 g rammes (three 

and three-qna1-ter draclnns) to be taken da ily. 
No other vegetable remedies a re the least wor thy o[ mention; 

the improvement or cures obtained through them are so isolated 

that i t is quite impossible to judge whether we have to clo with 

accidental occurrences or with a causal connection. Only a few 

substances belonging among the narcotics forni sh an exception 

to thi s. 
B ellculonna was praised even by the earlier physicians (Stoll, 

Theden, Hufeland, and others), and there are numerous cures 
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describecl which are stated to have been attained by it. One of 
its most zealous advocates is Trousseau. R ecently, ins tead of 
the herb, the alkaloicl , ctlropine, has come in to favor. It is said 
that recovery has been brought about by this too. Although 
we ough t not to di sregard the positive statements of certain 
au thors, still we cannot from our own experience join in the 
praise of this article except to a limited ex tent, inasmuch as we 
ha,·e, to be sure, sometimes been able to e!Iect an arres t of the 
seizures fo r a month by injec tions of a trop ine, but never a cure. 
The experience of others agrees wi th thi s, e. g., that of Rey nolds, 
who obtained by means of belladonna, which I ha1·e never given 
alone, an amelioration in the case of various patients (a cessation 
of many of the indefinite trot1bles of va 1·ious kinds from which 
epileptics often suffer, such as nervous uneasiness, trnmbling, 
and disturbed sleep), bu t no complete recovery. The valel'iana te 
of atropine, from which certain persons hail great expectations, 
seems to possess no ad vantage over the ntller salts of the alka
loid. Jt1st the same is trne of ltyoscyainus as of belladonna. 

The remaining narcotic substances, almost all o[ which have 
been tried at times, are cctua lly of no more sen ice, in fact are Jess 
serviceable than deadl y nightshade and henbane, and may there
fore ''ery well be entirely di spensed with. In reganl to opium in 
particular, it is generall y recognized that it is of no benefit in the 
cure of epilepsy , but it may be most opportunely employed 
according to general indicat ions in combating certain mani fes ta· 
tions symp tomatically . Hasse, as well as 1Iorgagni, wi tnessed 
benefits from it in nocturnal seizures. if the pa tients were not 
plethoric and were freely purged beforehand.-Inlwlations of 
cldorl/form, too, may be adckd here, wi th regard to which it is 
certain that they accomplish no curative effect. A di!l'erence of 
opinion ernn pre1·ail s as to their u t ility in respect to the occur
rence of the individual paroxysms, since, on the one hand, 
they have been seen to delay the dernlopment of the paroxysms 
aml limi t their in tensity, and, on the other hand, to act in ex· 
actly the opposite way . From which it may be safely in fe rred 
that chloroform inhalations are not of essential benefit. 

In the lis t of metallic remedies, the mos t various have like· 
wise been tri ed . The majority are acknowledged to be wholly 

VOL. XIV.-19 
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inefficacions. To only a few do different authors ascl'ibe a err. 

tain action in epilepsy, and in regard lo one alone there pre

vails a greater degree o[ unanimity regarding its curative powPI"-=, 

although there is wide divergence of opinion as to their degree. 

This one remedy is the oxide o/ zinc (!lores zinci). Having been 

first ordered now and then in the last century, it acquir<'d a 

great reputation, especially through !Ierpin, although llufeland 

also esteemed it very highly. llerpin relates that he cured 

t\\·enty-eight out of forty-two indivillual~ by the oxide of zinc. 

This result, which Ilasse rightly remarks upon as" unprecedent

edly" favorable, necessarily prompted to the decided emplor

ment of the remedy. Unfortunately, later observers coukl not 

corroborate this; but, as we have already had occasion to remark 

above, it would be quite incorrect for us on this account to llis

pnte al together the results obtained by IIerpi n, for recently Yoi

sin has established by '.nvestigations the lasting character of the 

cure in se,·eral of tl~e patients treated by llerpin; and, in 

fact, the different observers always assign a favorable action to 

zinc abo,·e any other of the olcler remedies. :My own obserra

tions are not uncornplicatecl, because I have al ways ordered it 

together with other therapeutic measures; but if it be allowed 

in a limitecl sense to clraw conclusions from such mixed methods 

of treatment, I could plead clecicleclly for the retention of the 

oxide o[ zinc in the materia meclica of epilepsy. I have also, 

with Herpin, Iouncl the remecly more efficient with patients 

nncler twenty years than in those of more mature age. I ordina· 

rily begin witl1 small doses, three centigram mes (lrnH a grain) at 

a clrise three times a clay. ancl increase gradually up to from 1 to 

H clecigr. (a grain ancl tt half to two and a quarter grains) at a 

close. If no nnfm·orable symptoms on the part of the digestive 

tmct are proclucecl, we may occasionally give even somewhat 

lnq::er closes. Only when its use has been continued for some 

four months without the least effect, do I discontinue its further 

aclministmtion; otherwise I have given it for from six to twelve 

months. Usually I order the oxide of zinc in the combination in 

which it is given in the olcl pulvis anti-epilepticns, i. e., in con· 

nt•ction with radix valerianre ancl the extract of belladonna or 

hyoscyamns. 
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Of thP other metallic substances, only the ammonio-sulphate 
of copp1•r antl the lLurnr caustic dese1Te mention. The ammo· 
11io-s1tlpltate ef copper has been much longer in nse than the 
oxide or zinc, bnt is ve1-y seldom given at the present time. It 
recl'nt observers deuy it the efficiency of the latter, their testi
mony is, as I have already insist;Pcl in another place,' simply insuf
ticknt, in the face o[ tlte statenwnts po,ith·e\y made by the olde1· 
authors. The clifficnlty consists in determining on the particular 
cases for its employment. I have there (Joe. cit.) compiletl what 
can be gathered from the published communications in regard lo 
this. "It ammonio-snlphate of copper has led to a remission of 
the seizures or to a curP, it has clone so much more generally 
with adults, less often with children (the reverse of the action 
exe1ted by zinc). The cnsPs seem to comprist' generally torpid, 
phlegmatic indiriclual;, and not so m11rh 'the irdtable and ner-
1·ous.' A nPcessa1·y condition fo1· the administration of the rem· 
ecly, which is not to be given on an em])ty stomach, is a goocl 
state of the d igestirn apparatus." Moreover, I will not neglen 
to acld that I have myself given the preparation in only a few 
ca,es, antl then \\ithout notewo1thy effect, after Yarions attempts 
at a cnre had already been made. 

Ki/rate of sil~er for a long time played a great part in 
the trc'atment of epi!Ppsy, and certain of the older observpr; 
helieretl that they had effected more cmes by it than by an.1· 
01lwr remecly. This opinion has very mnclt changed. OC 
cmuse, as in regard to the ammonio-snlphate of copper, the 
po,iti•e statements of earlier writers cannot be simply denied. 
or cotuse, the lunar caustic is sometimes l'(in>n even at the pres
ent day; but confidence in its curatiYe powt'r is Yery much 
shaki>n. Jn the cases unclPr my 0\\"11 obserYation, just as with 
the ammonio-sulphate of copper, I ha1·e rnyscH obtained no 
condncing result; on the contrary, I can subscribe word for 
word to lhe remark of Reynolds, that patients ham come to me 
who<e ~kins were colored of a blackish blue bv the use of th!' 
article for rears, whose epilepsy, ho1vever, rem;inecl unchanged. 
111 my opinion, the lunar caustic may at times be ordered 

1 My Ilnndbucb dcr Arzuehnittellehre. Berlin, 1874. 2d EJ. p. 335. 
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exprrimcntallr, when the better approved remedies and modes 
of treatment have proc1 need no result. 

\\-e now tum to that medicine which in the last ten years l1as 
undoubtec11y been g ivPn to most epileptics ; that is, bromide of 
potasshwi. Some praise it as the so\·ereign 1·ern edy against the 
disease; others say that they ham observed scarcely more than 
transient benefit from it in isolated cases; the majority, howeYer, 
place the bromicle of potassium, at all events, higher than all 
:wti-t'pil eptics which we haYe hitherto possessed. The literatme 
relating to i t has already become so considerable that we think 
we can Ycnture to make a summary of the general verdict, and in 
doing so must abstain from a citation of the difl'erent authors; 
our own experiments are comprised in what follows. 

Bromide of potassium is not an infallible, sovereign anti-epi
leptic, but i t is certainly of more service than all other remedies. 
A small number of cases a re cu red (so far as we can speak of cm
rng in view of the as yot brief ex istence of this treatment'); 
:inother gron1) resists any action of the 1·emedy-the cli eease 
remains entirely unchanged; a third, and this the largest mun
ber, expe1iences a more or less ma rked impro,·ement. 

Although some authors do not acknowledge the cures. or, at 
any rate, ham not themselres obse1..-ed them, still all, with th•' 
exception of a very few, are agreed in this, that bromide of 
potassium makes the seizures less frequent, and, where the,I' 
have predonsly been frequent, extends the interrnl s to several 
months, and e\-en longer, without their then recurring in accu· 
mulated numbers or greater intensity. Even tbis result is of 
extraordinary rnluc, as every one must allow, in view ol the 
frequent failure of our other remedies and methods o[ treatment, 
and it assures to bromide of potassium a place in the therapeu· 
tics of epilepsy. 

The arrest of the sPiznres sometimes coincides with tl1 e Tery 
beginning of the treatment, which is scarcely the case with any 
other remedy. his tme they sometimes set h1 again at once if 

1 With regard to tbe cures, I base spoken sceptically in my Plia.nnacology, 2d Ed. i 
Jet it seems to me-retaining- the limitation iu the text nlio\·e-tbat this is now !IC'arcely 
open to question, in view of the nnmcrous co1u:nuuicn.tious which bu.ve t>ince appeared, 
and which have been made privately to me. 
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the remedy is omitted; but the positi rn statement is marle by 
v:nious observers, and very recently also by A. Otto, 1 that fre
quPntly the mental diso rders of epilep tics undergo a decided 
improvement at the same time, so that patients may ernn rnturn 
to a normal co ncli tio1t from a state of commencing idiocy. 

At the same time, as we would once more remark, it should 
not be forgotten that even bromide of potassium may at times 
remain completely inactive, aml this I must co rroborate from a 
series of instances that ham ocruned in my own practice. 

ln the beginning it was bdicved that in certain forms the 
bromicle of potassium was more effi cacious than in others. The 
more extenclecl becomes the material for obserrntion. howp,·e r, 
the less proor is there of this. Etiology, duration or the clitiease 
(up to certain moderate limit s), the frequency, form, or absol ute 
nmnber of the seizures which have already taken place, seem to 
exercise no influence upon the possible action or the bromide of 
pota ssium. 

Questions as to the mode of action of the bromide of potas
s ium, and what. the real thel'apeutic agPnt in i t is, whetl11-'r 
bromine or the alkali , we may here be at li berty to learn unan
swerPd; these belong in the special books on phannaeolo[!~-. 
Special emphasis, on the other hand, should be laid on the mo<ie 
o[ employment. Almost all observers arn ag1·ced as to these two 
point", that the renwdy must be given for as long a ti me as poo
sihle continuously, and in large doses. In adu lts we begin with 
ti,·e g1·ammes a clay, and increase to ten or fifteen; when there 
b weat tol erance or the preparation, even to twenty gra mmes 
(fire cfrachm') a clay. It is, of course, understoocl that there 
must be breaks in its administration if the well-known patholo
p;iC'al accompaninwnts set in , sttch as di stmbances of the diges
tion , clianhma, acne, ancl furu ncles. \\' hen or great intensit r, 
they may occasionally necessitate a complete withdrawal of the 
remedy. 

In cases where the bromide of potassium alone has been of 
,·ery littl e or no serd ce, an effpct has sometimes been ga ined by 
certain obserYers from combining it with another rnrn ecly; thtts 

1 Archi \• f. Psychintrie u. Nervenk.rankheitcn. Vol. V. 
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bromide of potassium has been combined with oxide of zinc, 
"·ith conium (Echeverria'), and with other articles. Of these 
nu·ions combinations we ourselves have tried only that with Jn. 
dian hemp, according to Clouston' s method' of administering it 
in psychoses, but have been able to gain uo positive conviction 
of its greater efficacy. 

·with this we close the enumeration of anti-epileptic reme
c1ies, and will only just briefly summarize the manner in which 
tlte curative measures should be conducted wllen a patient 
comes freshly under treatment. First and foremost, after very 
thorough inrnstigation of tlie etiological relations and an exami
nation of the patient, comes if possible a causal treatment. Ir 
this is not possible, or if it does not attain the object, then a 
general diet!'!ic treatment should be institutec1 (which, of course, 
must haYe already been partly brought into use during the causal 
treatment) according to the rules laid clown above. Acld to this 
the ac1ministmtion of bromic1e of potassium, with ultimately the 
employment at the same time of the constant current; then in 
su111111e1· a colil-water treatment in case there is no special contra
inclication to its use. If with these measures, after pPrhaps the 
combination of the bromicle of potassium with cannabis Inc1ica or 
conium, no effect appears after a considerable time, the bromide 
of potasoium ancl electricity are to be abanc1onec1, but the general 
dietetic management is to be observed, and the cold-water treat· 
ment may even be repeated; at the same time we should now gire 
oxide of zinc with valerian root and extract of hen bane or deadly 
nightshade. If all these things have been tried in vain, any one 
of the other remedies mentioned above may now be tried, or some 
one of the immense number of those that are elsewhere recorn
menc1ec1. In order to make things complete, we simply set down 
some of them here: assnfccticla, castorenm, stramonium, aconite, 
digitalis, squills, animal oil of Dippel, oil of tnrpentine, quinia, 
phosphorns, strychnine, selinnm palnstre, gratiola, etc., etc. 

1 Philadelphia.1\!ccl. Times. Nov. and Dec. 1 1872. 
i Referred to in the Ccntralbl. f . d. med. WIBsensch. 1870 and 187L 
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The Treatment ef the Seizure itself. 

It would, of course, be of considerable importance if we were 
able to ward off each individual seizure. Unfortunately, this is 
practicable only in rare cases. It is wholly impossible in cases 
where the paroxysms break out suddenly ; the full paroxysm 
may someti mes be 1n·evented, but only in cases where some con· 
siclerable time elapses prior to the Joss of consciousness, and 
where the so-called premonitions precede it for a length of time. 
To accomplish this, a firm ligation of the extremities has at all 
tirnes been in general use in those where a distinct aura showed 
itself. Possibly the following will also succeed-after the anal
ogy of experiments on animals-if, in case the seizure, e. g., is 
ushered in by an infolcling of the fingers, we attempt to bring 
them at once by n rapi<l. and forcible action into a position of 
hyperextension. (\Ve need not Jay any further stress on the 
fact that the senseless forcible extension of the thumb when a 
seizure has already occuned is not to be confounded with this.) 
There are quite numerous cases of this kind indicated in the 
literature of the subject. 

Now, if such premonitory symptoms are absent, the suppres
sion of the seizure will be much more difficult. !formerly, com
pression of the carotids was proposed with this object. Kussmaul 
has a lready exposed the untenable character of the theoretical 
arguments on which this was recommended, and Hasse lias 
shown the practical difficulties in carrying it out, which are be
sides quite palpable. Farnrable results from compression or the 
ca1·otids have also been reported only with extreme infrequency. 
-'l'he uncertainty of the inhalation of chloroform, to which that 
of ammonia is very analogous, we have already considered above. 

Very recently the inhalation of nitrite of amyl has been 
recommended for cutting short the paroxysms. If we consider 
the usual mechanism of the seizures on the one hancl, and on the 
other the physiological mocle of action of the nitrite of amyl, as 
far as this is yet established, this recommendation is d priori 
perfectly correct, and the effects so aimed at have also been actu
ally reported. At nil events, these inhalations of nitrite of amyl 
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at the very beginning of the seizure are worthy of further trial. 
"Te would only refer very decidedly to one point in this con
nection. This remedy shoulcl only be tried where the patieuts 
become pale at the very beginning, where indications of cerebral 
vascular spasm .arc present. It should not be administered if 
the color of the face is cyanotic from the outset. Ft11ther care
ful obserrntion is required to teach us how it behaves when the 
facial color remains unchanged from the beginning. 

"The seizure, when once begun, wears itself out; we may 
banish the idea of interrupting it, for the well-being of the epi
leptic patient is g1·cater the more complete the seiznre, p:nticu
larly after a long interval has elapsed." This dictum of Rom
berg !1as still to-day its complete significance. The external 
measures, the object of which is to protect patients from inju· 
rics, the loosening of tight bancls wlwn possible, and the like, 
require no special description in this place. They are gowrned 
by the external circumstances in which the patient is overtaken 
by the attack. Unfortunately, it is but s0lclom possible to pre
vent the biting of the tongue. If the seizure has already broken 
out nothing can be thrust between the teeth. Ancl even if the 
patient has time enough to put some kind of wooden wedge be
tween his teeth, wounds of the to11gue are not always n1"0ided. 
In such cases we must always be careful lest objects of this 
kind get into the throat during the convulsions and produce 
suliocation. 

As the comatose stage often lasts for some hours after the par
oxysm, it is necessary in this, should the patients present no 
threatening symptoms, to guard against all excessive officious
ness, or rather to do nothing, but leave the patient quietly to his 
sleep. Active interference is clemanclecl only where the parox
ysms follow each other in rapid succession, and where the 
stntus epilepticns is developed. Unfortunately this is often of 
no avail. Of the various remedies employecl, blood-letting, 
either local or general, when there is strongly-marked hyperre
mia of the brain, seems on occasion to be the most useful. Cold 
to tlie heacl, pmgath·es, and the most various internal medica
ments are quite in0fficacious. "'hen the paroxysms are very 
violent, a careful trial might be made of inhalations of chloro-
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form. The most approved remedies are to be employed against 
any threatening rndema of the lungs, which may develop, such 
as large blisters npon the chest, or acetate of lead in large doses 
given at short intervals. 

Si1nulatton of Epilepsy. 

It is well known that epilepsy is the disease which is perhaps 
the most of ten simulated ; military smgeons especially and tho e 
occ upied wi th medico-legal cases have freqnent oppo1'luni ty of 
verify ing this. The free intervals and the striking, frightful fo rm 
of the paroxysms, which at the same time excite sy mp>ithy , are 
the chief influences which indnce impostors to make thi s par
ticular malady the object of their s tudy. The endea var has 
therefore always been made to find indications fo r the diagnos is 
of real from simulated a ttack s; very numerous instances, how
ever, teach ns that thi s di stinction is not always easy. 

\Ye refrain from enumera ting here all the poin ts which have 
been assigned as capable of furni shing d ifierential proof, because, 
with Iew excep tions, none of them have thi s character. It 
iiroves nothing that the imitator should choose time, place, and 
sunoundings for the seizure, that he should fall do wn in the 
way he might be expected to, that he should tum his thumbs 
in again if they have been force<l out, and do many other 
things, because they may also happen in real epilepsy. The 
physician will rather need to make use of a variety of attend
ing ci1·c um stances, ancl mu st ava il himself of much acutP1wss 
in orr1er to ge t at the truth, and then it is sometimes nm using 
to see in to what awkward traps persons fall who htwe produced 
seiznres mos t true to nature. The experience of every p hysicia n 
Yers<•d in thi s matter will furni sh to order a col lection of anec
dotes bea ring on it. But if the im postor is cunning enough 11ot 
to lay himself open, even if he has to end ure painful proce
dures, which were formerly carried alm ost to cruelty, what then ? 
Are them no symptoms of the seizure which cannot be Yol un· 
taril y imi tated ? Sometimes there reall y arc snch , anc1 any par
OXJ'$ 111 mny be regarded as genuine in whirh the fo ll owing 
symptoms show themselves : pallor of the coun tenance and clila-
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tation of the pupils at the beginning of the seizure, failure of 
the pupil to react when a bright ligl1t falls upon it. But, 
unfortunately, these trustworthy tests cannot always be turned 
to account, for the opposite conclusion, that every attack in 
which these signs are absent is simulated, is not correct. In 
the section on Symptomatology we have spoken in detail on 
these points. 

It would be of the highest significance for the diagnosis of 
simuln.ted epilepsy if the assertion of Huppert were confirn1ecl, 
that tmnsient albumimufa occurs after every prononncecl attack. 
Still, we must fiiost wn.it for the confirnmtion of this. Equally 
uncertain is the change in the sphygmographic tmce of the 
pulse, on which Voisin lays stress for purposes of diagnosis, 
ancl which is said to occur ouly after genuine seizui-es (compare 
above). 



ECLAMPSIA. 

J. P. Frank says, in defining this disease, "eclampsia, epilep
sia puerilis, a priori (sc. epilepsia) di!Iei-t, quad acuta sit, ince
Llens cum febre continua, interdum cum intermittente." Since 
then the conception of ec!arnpsia has so far changed that Hasse 
used it simply as a synonym for "acute epilepsy," ·i. e., those 
forms of spasm are denominated eclampsia which resernble epi
lepsy in their outward character, but which occur on ly a few 
times, passing rapidly away, an<l end either in death or in re
corery. 

Good observers, and among them Hasse himself, ha,·e now 
excluded from eclampsia a series of spasmodic attacks, although 
in extemal features they bear a great resemblance to those of 
epilepsy; in particular, all those convulsions which are simply 
the expression of gross anatomical changes in the nerrnus sys tern, 

especially in the brain. Nevertheless, even at the present day, 
at least in German literature, the appellation "eclamp:;ia" is 
quite generally used as a col lective name to designate epilepti· 
form spasms which appear under very different conditions, pro
\"icled on ly that they be acute, soon disappear again, and do not 
subsequently retum . In conS<•qnence of this the sa111e chaos 
reigns to-day i·egarding eclampsia. as formerly prevailed ai.Jont 
epilepsy. 

" 'e are of opinion that we should go decidedly further, and 
designate hy the ancient name of epi lep tiform seizures all the 
conrulsions which appear simply as a symptom in the course of 
rnrions other diseases, e\·en if they be only acute and transitory; 
or, in order still less to co111111i t ourseh-es in advance, that we 
should use the simple expression-general spasms. Just as the 
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titles colic ancl icterns lrnve disappeared from special patholo;:r. 
and ham been relegated to general pathology, so with ad\'ancing 
knowledge must we continually take "way from that which was 
once, and still is, reckoned as eclampsia; Yery many of th" pro· 
cesses once included under this conception have already been 
rncognized as simple symptomatic convulsions, the process at 
tile fo ll11dation of which can be very easily made out, and of 
course these must accordingly be treated of in tho symptoma
tology of these fundam ental diseases. Among them belong con
vulsions from hemon-hages 01· other rapid and profnse losses of 
nutritive fluids, esvecially in children, as also t!Jose which take 
place in cases of very great hypen emia of the bn1in,in cases of 
cerebral or meningeal hemonhage or embolism, or sometimes 
in the course of cerebral tumors and abscesses. 'l'he physiolo 
gica.l connecting 1ink, which is common to most of these cases, 
is cerebral am:emia; for the special data in regard to tl1is the 
reader may compare the sectio11s treating of it in the present 
work. It does not occur to any one at the present clay to 
speak of eclampsia in such a case.-.\.nother group, too, which 
fol'lnerly furni shed a large contingent to the "cases o[ eclamp
sia,., has been separated; we refer to the convulsions occurring 
in the course of di seases o[ the kidneys. It is not onr purpose 
in this place to enter more minntely i11to the still vexed question 
of tlie way in which the convulsions aml tile cerebrnl symptoms 
generally arise in renal diseases, whether by mdema together 
with anremia of the brain, or by the overloading of the bl ood 
with excrernentitious matters; this likewise belongs in other 
places in this wo1-k. At any rate, however, it is superfluous and 
confusing to apply a special name, like eclampsia, to a maniles· 
tation which does not at all occur as an indepenclent di sease, but 
only incidentall y, under definite conditions, as a symptom in 
the course of other diseases.-,Ve must say exactly the same of 
the greater pa rt at least of the conl'nlsions which sometimes 
appear in prep;nant, and particularly in partmie11t womrn. and 
oc<"asionally even at the present time seL•m to Jay claim to a spe· 
cial position under the name of Eclampsia gravidarum et par· 
turientium. Tl1e conditions under which the co11vulsions of 
parturient women occur are rery numerous and variable, and 
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we Rba ll l1arn to show hercnrtPr thnt certain cases or these ron
vubiu11s should, in fact, represent a special diSt'nSt', for which 
the 11a111e once in u se may be retai ned. Others or them, how
ever, in whieh the patients had albuminmia before tl1e confi1w
rnent, must undoubtedly be interpreted in the same way as the 
spasms just mentioned as occurring in the course of kidney dis
eases, i. e., they form a link in the chain of symptoms of the 
latter, and not a separate disease.' 

But we go a step further. In our opinion it is not even 
correct to keep to the spec ial name of eclampsia for the convul
sions with loss of consc iousness which so often occur in children 
at the beginning of.acute febrile diseases, as in }rneumonia, ery
sip1·Ja:-;, and the acute general exanthema.ta, also as nn introduc
tion to poliomyelitis ante1·ior acntissima atrophica (the spinal 
par:ilpis of chi ldren). llere, too, we have to dt•al with a symp
tom of another fundam ental d isease, not with n special affec
tion; aml on tl1is account we mny here refra in from a disrus
sio11 of the question whether the fever as snch, the elevaterl 
te111per:iture, or a possible ltyper::emia of the brain, or some 
other influence, furnishes the cause of the com·u lsions. It is 
poosible, of course, that in some or these febrile convulsions 
the ~ame processes are actn.illy going on which characterize 
ecln.mpsia (according to our assumption), but at present it is not 
prov eel 

Finally, there must also be distinguished from eclampsia the 
seiznr<'s which sometimes nppenr in severe ch ronic lead-poison
ing. It has nothing to do with the matter whether the satnrnine 
cerebral symptoms arise from the immediate action of the lead 
upon the nervous elements of the brain, or whether they are 
bl'Ought about through an intermediate action upon the vessels 
(anrem ia)-they represent only one of the symptoms that result 
from the orga nic changes effected by the lead. 

" ·hat is there now remaining of what was formerly recog
nizPtl as eclampsin ? And are we altogether jnstified in sti ll 
retaining this name? " 'e heliei-e so, and are of opinion that the 

1 We can of course only touch upon this question here so far M it is related in a 
very general way to " eclampsia." For the particulars 1\bout eclampsia parturientium 
we mu:it refer to diseases of the kidneys and of women. 
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title of eclampsht should be reserved !ts the name of an inde
vendent o.ffection, which, it is tme, can at present on ly be 
defined by its clinical symptoms. \Ve propose that t.11ede.iig· 
nation eclrunpsia slwald be mrtde use of for those cases 1!/ 
epileptifonn spasms wltick-independently of positive organic 
diseases-present tltemselves as an independent acute malady, 
and in wluch-so far as our present knowledge allows us to 
judge-tlte same processes arise, generally in the way ofrfj/tx 
excitement, and tlte same mechanism in tlte eslablisltrnent of /lie 

paroxy;sms comes ildo 17lay, as in tlie epileptic seizure itse//'. 
ln thi" way, as we see, the designation of eclarnpsia as an acute 
epilepsy finds g!'eater authorization; at the .same time it is dis

tinguishell from trne epi lepsy by the lack of a persistent central 
change, which latte!' impresses upon epilepsy the character of a 
chronic condition. In the case of eclampsia, where this chl'onic 
change is absent, the manifestations, the seizures, disappear with 
the remornl of the exciting irritation. 

Etiology. 

Hugl1lings Jackson prope!'ly insists that only in extremely 
rare cases are simple pel'ipheral irritations alone capable o[ 
exciting epileptiform convulsions or an eclamptic seizure, anti 
that tliis is possible only if a certain physiological or patho
logical peculiarity on the pal't or the nervous system already 
exists. All observel's are agreed as to this, that such a dispo>i· 
tion to eclamptic seizures-such a comulsibility, as it is ex
pressed-belongs pal'ticularly to early cltildltood. This is so 
striking that a spPcial class has even been formed under the 
name or eclampsia in[antnm. 

lJpon what depends this great tendency of the nervons sys
tem in childhood to react upon peripheral sensory excitements, 
not only with local twitchings, but even with general convul

sions and loss of consciousness, while they remain withont any 
fnrther results in grown persons 1 That this is not at all de· 

pendent upon an inherited nenropathic tendency, or at least 
only vel'y exceptionally so, is evident from the fact that even on 
the most thorough investigation very often not the slightesL . 
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trace of it can be discovered. Sometimes, to be sure, such an 
inlierited clisposition seems to exist, since at times \\'e see all 
the children of a family affected wi th eclampsia. i\Ioreo,·er, it 
does not depend upon whether the children are weakl y or 
strong, thin or fat, lively or apa thetic. True, it seems tha t con
vulsions occur more readily in the presence of some morbid 
anomalies than otherwise, us especially in rachitis ; but it is ve ry 
certain that such are absent more often than present. From the 
whole bocly o[ observations we should rather come to the con
clusion that it is not due to definite pathological states, but tha t 
the physiological constitu tion of the central nervo us. system in 
children is so modified as to cause them, upon Yery slight irrita
tion, to responcl with spasms which may advance even to eclamp
tic seizures. 

This concep tion is, in fact, quite generally recognized , and 
certain }Jn.tholog is ts, as, e. [! . , H. Jackson, even seek to g ive an 
explanation for it. This author, indeed, calls attention to the 
fact tha t the nervous system of children is, in the fil'st place, 
still undereloped, and, in the second, is undergoing develop
ment. Meanwhile this interpretation is one so very generally 
adopted that it scarcely contributes anything to the elucidation 
of our question. 

In this connec tion we would refer to the well-known physio
logical fo ct that all reft ex ac ts take place much more actil•ely 
alter remornl of the cerebral hemispheres, which is al so ex
pressed by saying that the la tter exercise an inhibitory action 
upon the occunence of reftex acts. 'fhis refl ex inhibitory action 
proceeding from the hemispheres, which was repeatedly ridi
culed after the labors of Setschenow were made known, has 
been again rehabilitated, particularly by the experiments of 
Goltz.1 

To render this refl ex inhibitory action of the cerebral hemi
spheres in telligible, a volun tary suppression of reflex movements 
has generally been assn med. This undoub tedly someti mes hap
pens, bnt 'Vernicke' has, in onr opinion, correctl y indica ted 

1 Fnnctionen d. Xen·eucentren des Froscbes. Berliu , t8G9. pp. 39 et seq. 
' Der nphasische Symptomencomplex, Breslau, 1874.. p. 11. 
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another influence, namely, the passing over of every centripetal 
irritation, which takes place in a normal state of the nervous 
system, not only into the reflex paths, but also into the hemi
spheres. By this division a certain sum of the living force 
requi red in the irritation-process is cla imed for the cerebrum; 
consPq uently the resulting mm·ement must now be weaker, as, 
cmteris paribus, the reflected movement is proportional to the 
strength of the initation which gives ri se to it. Various cir
cumstances, the more particular discussion of which in this 
place we must decline, only favor the view that in very early 
childhood the sum of the living force, which is required for the 
"accessory ci rcuit " (\Yerni cke) in the cerebrnm, is essentially 
less than in later years. For th is reason the irritation passes 
much more vigorously to the refl ex cha nnels, and produces in 
them more powerful effects, ·i. e., these very spasmodic symp
toms. - \Ve give the foregoing conception, with all reserve, a~ a 
hypothetical attempt at explanation of the unusual tendency 
to convulsions in early childhood which has been experiment
ally determined. 

Eclampsia in aditlts-in the sense of our former definiti on
occurs with disproportionate rarity. It is not possible to deter
mine what is the nature of the conditions of the nervot1s system 
which predispose to it. 

Only in a very general way observation teaches that anlEmic 
and so-called irritable and nervous persons, even though they 
be robust, are the soonest attacked by eclamptic seizures; at 
least mention is made of these characteristics in most of the 
detailed hi stories of patients. Although we can explain these 
constitutional anomalies on neither physiological nor anatomical 
grounds, we must nevertheless retain them as clinical concep· 
tions. 

Exciting causes of the seizitres. a. I n Childlwocl.-Gener
ally, altho ugh not always, a definite inflt1ence, an external ini
tant, can be proved to exist, with the operation of which the out· 
break of the eclampsia coincides, and regarding the causal rela
tion of which to the latter no doubt can be entertained, as after 
its removal complete recovery follows. The intensity of these 
irritations need not be particularly great; it may even happen 
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that they are indicated by no other symptom, and that we are 
first led by the eclampsia itself to seek more thoroughly for 
their presence. By far the most frequently these sources of ini
tation involve the sensory nerves of the mucous membrane of the 
digestive tract from the mouth down to the rectum. The "teeth
ing convulsions" of children have always played an important 
part with mothers, and they actually do occur quite frequently, 
especially dming the first dentition and when the eruption of the 
teeth is somewhat difficult. If these convulsions are more often 
obsen·ed during the cutting of the eye-teeth and molars than 
dnring that of the incisors, this may be for the reason that the 
latter, as a rul e, come through more easily. - Equally well 
known are the " convulsions from worms." Very numerous 
instances are recorded in the literature of the subject, and every 
physician will be able to add to the number, where violent con
vulsions in childrnn have been excited by the presence of round 
worms in the intestine, ancl have ceased with their expulsion. 
And here we may very properly remark how perfectly well the 
lit tle patients were feeling up to the onset of the eclampsia, 
and how completely ignorant the parents are apt to be of the 
existence of the round worms, prior to the time of their dis
corery.- In other cases, again, indigestions furnish the excit
ing cause, or vomiting, or diarrhcna; and here also be1ong the 
o[t.cletailed instances when children have been visited with 
eclamptic paroxysms on taking the breast after the mother 
01· nmse has undergone some violent mental change. " re cer
tainly need not here consider at length that these cases should 
not be confounded with those where children present the symp
toms of hydrencephaloid as a consequence of profuse diarrhceas; 
here it is often very Yigorous, well-nomished children which are 
seized with eclampsin, at the commencement of fresh attacks of 
dianhma.-It is establi shed by numerons examples that occa
sionally even irritants which affect other sensory nerves, e. [!., 

those of the external integument, may likewise proYoke eclamp
lic seizures. 

Experience, however, further teaches that eclampsia mar be 
<·auspel in other "·n,ys than through centripetal irritations. 'flrns 
it is sometimes ohsen·ed after Yioleut mental impressions like 

VOL. XIY.-20 
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terror or excitement. Cases even occur in which not the slight. 

est exciting cause can be made ou t. 
b. In Adults.- A s already mentioned, eclampsia is much more 

rarely observed in advanced age than in childhood. But here, 
too, extemal sources of irritation, sometimes of very insignili· 
cant in tensity, play a prominent part among the im1ncing causes. 
Here, too, these may proceed from the most different sensory 
ne1Tes, from the external skin (wounds ' 01· burns), from the mu. 
cons membranes, especially that of the in testine (even in adults 
eclamp tic se izures have been not iced as a consequence of tape· 
worms), from the geni tal organs, the ureters and gall·ducts on 
the passage of calculi, etc. \Ye consider it unnecessary to repro· 
duce the particula r obsen ·ations bea t'ing on thi s. 

To eclampsia par tul'ientium onl y must we recur once more in 
this p lace. \Ve ham already remarked above tha t certainl.r most 
of the accidents to which thi s name is applied should be lll•ld to 
be entirely d istinct from eclampsia, bu t that a few cases oC con
vulsions in pregnant and parturient women must renlly be re· 
garded as eclampsia. This is tho fact with those cases whe1·e no 
nlbnmen wha tever is present, or merely n trace, af ter the parox
ysms only, and probably then th0 rcsul t of the latter. The mode 
of 01·ig in of many o( these eclampt ic }Jarnxysms, which occur in 

the peri od oC gesta ti on without kidney afr<>c ti ons, is certainly 
very obscure, and we can only learn from Iurth er experiment in 
what way they act ; bLtt \Vemich ' hns furni shed an nttempt to 
ex plnin some of these cases, which seems to us deserring of 

attention. " ' ernich, namely, observed in some such pat ients 
pronounced symp toms re ferable to a considerabl e pressure npbn 

the sciatic nen·e from the enlnrged uterus. His opinion now is 
that thi s lesion of the scintic migh t act in a similar way a' the 
injury of the same nen ·e in g ui nea-p igs, i . e., that then•by a 
condi tion o( inc reasecl itTitabili ty migh t be established in the 
pons an rl mccl ulla oblonga ta. Th en, if a Cnrther irritation in 
the region o( some other peri pheral nerrn be added to it, par-

commnnic:ites a. very exceptional case or this kind. Dcubch. 

Vol. U L 
2 Berl. kliu. Wochcnschr. 1872. No . 42. 
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ticulady of the sensory nerves or the sexual organs (intra par
tnm, etc.), the eclamptic seizures would break out, according to 
the ,rnalogy oC the initn tion or the epilep toge nous zone in the 
gninea-pig;.-These cases would really then ham to be con
sidered as eclampsia partul'ientium (in onr sense). 

E1·en in adults the disease may, as in ch ildren, be called into 
existPnce on some rare occasions by mental inliuences. 

From all that has previously been said, it is self-evident that 
we cannot speak or a spccialpatlwlogical anatomy or ecla mpsia. 
Ir patients die in the seizures, then the condi tions rouncl post 
mnrlrni are either incidental and subsidiary, Ol' they are con
nected with some inducing cause, or finally, they are direct rr
snlts oC the convulsions themseh·es. Definite changes of tlH' 
central nerl'ons system, which would be chamcteristic of eclan1p
sia, arc unknown. 

Sym1itornatology. 

In the description or the symptoms we may briefly sum np 
what we have to say as foll ows : 

\\' ith children the disease either sets in suddenly, i . e., the 
seizures const ituting it 01·ertake them in the midst oE perfect 
health, or more or less marked premonitions precctle its outbreak. 
These Wflrn ings may bo of two kinds: they a re eitller connected 
with the inclucing causes, and consequently have not the least 
that is characteristic abo nt them (cliaJThma, reclness ancl painful
ness or the gnms, symptoms oE worms), or tlwy proceed from the 
1ien·ous system itself. In regarcl to the latter there may be a 
greatclil•ersity; the following are most frequently ohservecl: lhe 
chiltlren clo not sleep quietly, often start np violently, but as if 
frightened; i[ they already have teeth, g1·i t ting or the teeth is 
not infrequently observ(•<l. In the waking state the li tt le pa
tients are often no", wilful, ancl sullen. Besides the gritting 
of ll:t• teeth, other spasmoclic contractions in single muscles or 
groups of muscles may also appear, most con1monly in single 
musclrs or the rye (strnbisn111s and rolling of the globe), in the 
facial muscles (risus sarclonicus), bending in of tlw lingers, exten· 
sion or incurl'ing of the feet. 

Now, whether phenomenri of this kintl ktl'e gow• herorc or 
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not, the propPr characteristic conYulsions break ou t Yerr sud. 

denly. \Y e need not here girn any extended description of 

them, for these eclamptic paroxysms beh::Lve thmughout exactly 

like the major epileptic attacks; so it is sufficient simply to refer 

to these latter.-H au im1ucing c::Luse is di scoverable, and can be 

easily removed, the se izures also then generally dis::Lppear. If 

the removal of the etiological influences is impossible, tl.Je con

vulsions are repeated ; sometimes this lrnppens even after do· 

ing away with the source of initation. Thus the paroxysm 

may follow one after another on three, four, or five days; be

tween them the children either seem to be quite well , or they 

remain in a somnolent state, quite in analogy with the status 

epilepticus (f:tat de rnal) . In this case the issue is genernlly 

fatal, the coma being, indeed, continuot1s. But even when the 

parox.'·sms are less frequent and the inten•als greater, eclampsia 

is alw:iys a more dangerous affection in small children than in 

adults. It is trne, the percentage of r ecoveries decidedl y exceeds 

the fatal cases; bttt the popular dread of the conYnlsions of 

small children has a real fou ndation so far as that they succumb 

during the attack itself to spasm of the glottis or 1·enous hy1ier-

mmia o( the bi-ain much sooner than adults. · 

It must also be added that the partial muscular twitcbings 

and the like, pre1·iously described as "'precursor;,., are fre

quently obse rved under analogous etiological conditions, without 

tme eclamptic paroxysms being assoc iated with them. 

In adults the attacks generall y appear suddenly, if the induc

ing cause is actually in oper::Ltion ; thus intra partum, after :t 

wound, etc. Defin ite premoni tions, which would be referable to 

the eclampsia itself, generally do not ex ist. Here. too, the par

oxysms have a character as pronounced as in genuine epilepsy, 

so that a description is unnecessary. 

Pathology. 

\Ve have previously expressed the opinion that 1Ye ouglit not 

to employ llw dt>,ip;nation erlampsia, as is now customary in 

practirr, for all Jonns of spasm which occnr occasionally ancl 

transiently under the form or epileptic seizures. \Ye should 
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rather understand by this term only such cases as are similar to 
lite true epilt:ptic attacks, not merely in theit' extemal clinical 
features, but in tlte nieclwnisni qf their development. It is 
hardly necessary for us to bring forward special proof that this 
re><emblance does exist in the fullest degree in rega1·d to the par
oxysms which we have above indicated as "eclamptic." The 
identity of p~ithogenesis of our eclamptic attacks and of the 
proper epilep tic ones is recognized in almost m·ery quarter. Here, 
too, as in the major epileptic seizure, we ham to deal with au 
excitation of the refl ex centres situatetl iu the pons and medulla 
oblongata (especially the vaso·rnotor and convulsion centres). For 
the same reasons as in the case of epilepsy, the study of the 
single cases necessarily leads to this conclusiou. 

B11t, as opposed to epilepsy, no persistent change in the parts 
ol the brain mentioned exists in eclampsia. Consequently, the 
la tter is also not chronic, bu t the disease ends with a few parox
ysms following quickly after each other, or eren with a single 
011e. As another consequence, this dbease scarcely m•er breaks 
out spontaneously, but is almost always excited by a centripetal 
irritation. 

Furthermore, in eclampsht a certain "predisposition" must 
also be assumed to exist; but, in our opinion, this is to be re
garded otherwise tlian in the case of epilepsy, as in eclampsia we 
have to cleat with conditions which are not limited to the pons ancl 
medulla oblongata alone, but either affect the whole nerrous sys
tem, or in them perhaps the central portions mentioned may even 
be wholly intact (as in eclampsia infantum), or, finally, such, if 
limited possibly to the pons and medulla ohlongata, as rapidly 
disappear again on the removal of the inclncing cause (as per
haps in the form of eclampsia partudentium mentioned above). 

Of the connection and the reciprocal relation which sometimes 
exist between eclamptic seizures and epilepsy, we have already 
treated apropos of the latter. The partial muscular twitcllings, 
especially in children, often precede the proper eclamptic seiz
mes, or e1·en sometimes appear without the latter, notwithstand
ing the presence of causes that usually produce them. 'l'hese 
twitchings should be juclged of in the same way as the aura epilep
tica and the interpamxysmal twitchings which occur in epileptics. 



310 .NOTJIX.\.GEL.-:ECL..!.:.llP:iiLA. 

Prognosis. 

Tbe prognosis, so far as a restoration to health is concemed, is 
favorabl e in eclampsia, since the indncing causes of it are gene
rally accessible to treatment, and the general "precli position· · 
present may likewise either be to a certain exten t comb:lted 
(anmmia, nervousness), or corrects itself (the period of childhood). 
But, since the possibility of an epilepsy in process of develop
ment nrnst always be bome in mind, the favorableness of the 
wognosis is liable to a ce1t:lin limitation. Meantime the clanger 
that permanent sequelm, such as paralyses, contractmes, or 
idiocy, may remain after the seizures, b to be feared in rnry ex
ceptional cases only, because it is extremely rare for the parox
ysms as such to occasion material intracranial lesions, and, on tbe 
other hand, the C:lses where such were already present, and had 
general convulsions associated with them as a symptom, cer
tainly do not belong to cclampsia. 

The seizure itself in an ac1ttlt is subjPct to the same prognosis 
as in the case of epi lepsy.' \\'e have already expressed our
selves above about eclampsia in chi ldhood. 

Treatment. 

The therapeuti c measures must, ii possible, be directed alike 
against the underl y ing tendency and against the inducing 
causes. In regard to the former, it frequently happens that no 
direct treatment is possible, especially in small children, and 
also in adults, if we have nothing c1Ptinite to take hold of. If 
anmm ic conditions are })resent, we must proceed against them 
according to well-known modes of ctu·e. In tile same way where 
there is grea.t " nervousness or nervous initabili ty," the curutire 
procec1n res which generally are of avail must be brought into 
use. (Compare the appropri ate section of the present work.) 

Every source or irritation, of which it may be assumed that 

1 The paroxysms of parturient women cannot be judged of with reference to their 
danger, as the observations at present aYailable consider all forms of spasm in lbe~ 
patients indiscriminately. 
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it has excited the spasmodic seizure, must be removed by suit
able remedies. Very frequently, on taking it away, the attacks 
vanish at once. These are the cases formerly so much spoken of 
as cures of epilepsy by anthelmintics, by calomel, etc. Of 
~ourse, we need not here go into the details of the particular 
cases. The treatment will need to be very various, according to 
whether constipation or dianhma ex ists, whether hclminthiasis 
is present, or the disturbance of a peripheral ner\"e, an acute 
indigestion, overloading of the stomach, 01· difficult dentition. 
It is denied in many quarters that in the last-mentioned case 
scarification of the gum is of the benefit claimed for it. I confess 
that I still employ thi:; in teething children with eclamptic 
seizures, if I find the gum swollen and reddened in certain places 
where the eruption of a too th is to be expected. 

How are we to act in the presence of the seizure itself ? In 
adults, on the same principles as in the real epileptic paroxysm; 
for the sake of brevity, we refer to the rules laid down when 
.speaking of it. But in children also we should g uard against 
officiousness; it will be necessary to in terfere only when affairs 
take a threatening tmn. Of course, we are no t to expect 
that a spasm of the glottis already existing in the seizure 
itself can be averted by enemata with musk or assafmtida, or 
by mustard-plasters. Still, if a persistent coma, with symp
toms of hypenemia of the brain, has followed upon repeated 
attacks, after the analogy of the status epilepticns, we may try 
acth·e measures of this kind, together with cold affusions to the 
head, and also, according to circumstances, irritating enema.ta 
or eren local abstractions of blood. Oxide of zinc and the other 
" nervines" seem to exercise no noteworthy effect upon these 
eclamptic outbreaks which are rapidly repeated, or recur one 
after another on several days. Further observation alone can 
teach us what will be the action in this respect of bromide of 
potassium (in the form of enema) which has been so much 
praised of late. 





TETANUS . 

BAUER. 





TETANUS. 

The very copious bibliography of the 5ubject will be found carefully collected 

in sevcrnl monographs i especially the following: 

lV. Tr11ka de KrzowiU, Comment. de tel.an. Vindob., 1777.-..d. S. Friedrich, Diss. 

inaug. de tetan. trnumat. Berlin, 1837.-Blizard Curlin(], A treat. on tctan. 

London, 1836.-Funk, Die RilckcnmarkscntzUnrlung. Bamberg, 184!:1.-J. {Jilli· 

ellr, MGm. ct obscrvat. du tctunos. Juurn. de Bruxelles. 24. Vol. 1857.-

1'/mmluiyn, in Schmidt's Jahrb. Bd. 112. 

Manuals and Cyclopreclias; Roclwu:r, Encyclopiidic clcr med. Wissensch. uach d. 

Diet. de mCd. frci bcarb. von Schmi<lt und Meissner. Leipzig, 18a3.-J. Coplw1d. 

Diet. of mccl -C. CansUilt, Jlandb. dcr med. Kliuik. UL 1.-.il/. IL Rrm1be1'(J, 

Lehrb. d cr NcrYenkrankh. I. 2.-J{. E. Hasse, Krankh. d es Ncrvensystcms.

M. Rosentlutl, lfandb. dcr Ncrvcnkrankh. Erlangcn, 1870.-Bedmtr, Die 

Krnnkh. d. Ncugeb. u. S£iugl. Ed. IL Wien, 1851.-Handliuch der Chirurg. 

von Pitha u. Billroth.-Tetanus, von E. Rose, I. Ed. 2. Abth. 1. Heft. 1. Licfg. 

Dazille, Observ. sur le tetanos. Paris, 1788.-A. Colles, On the cause of the disease 

termed trism. nasc. Hosp. Hep. Vol. I. Dub\. 1818.-Fiirkli, licber den spora

clischcn Starrkrampf d. Ncugcborcnen. Stuttg. l 25.-R. Froriep, Ucber die 

Lrsachcn des 'Vundstar rkrampfcs. Tu Neuc Not. aus dent Gebiete dcr Natur

uud Ileilkundc. No. 1. 1837. -LarrC'lJ, MCm. de chirurg. milit. ct campngncs. 

Paris, HHZ-1817.-J. Jforgan, A Ject. on tet. London, 1833.-Lepelletier, Rev. 

)fCd. 1827. tom. IV.-J. Schneider, Yers. ciner A.bh:rndluug Uber den Kinn

backcnkrampf ueugcb. Kinder. Fulda, l SOJ.-J. Swan, An essay on tetanus. 

Lond. 1825.-Sclweller, Neuc Zcitsdir. fur Gcburtsk. Bel V.-J{uiesling, Dcut

SC'he Klinik. 1849. No. 7.-v. Tsclutrner. licbcr den 'J'et:mus. Bern, 1841.-v. 

D1111d1, Zeitschr. f. rat. Mi!dic. 1852.-l lokitansky, Uchcr die Bindegcwebs

wucherung u. s. w. Sitzungsbcrichte d. Wiener Akad. 1857.-JJ. Demme, Zur 

path .. \.natomie des Tet. 18.39; and allg. Chirurgie der Kricgswunden. 1861 ; 

and Schweizer Zeitschr. II. 18G4.-lleiberg, Norsk )fog. 1861.-Wunderlirli, 

A.rchiv dcr lfoilk. 1861, 18G2, 1804, 1809.-E. Gii.ntz, Bcohacht. Uber Temp. u. 

s. w. Diss. Leipzig, 1862.-Leyden. Virch. Archiv. Bel. 20. 1803.-L. Concato, 

Sul tctuno. Bologna, 1863.-Billroth u. Fick, Vicrteljahrschr . dcr ZUrichcr 
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naturforsch. Gcs. VIII. 1863.-Jiutchinson, Med. Tim. and Gnz. l StH, Api·.
llic!tardson, Brit. Med. Journ. 185fl.-Broum-St1q_uard, Journ. cl Progr. des sc. 
mGd. !J. Sept. 183£1; and Bull. de Tht:r. 1SG1.-lfocnig, Das Gcsicht des Tct. 
Arch. dcr Ilcilk. 1871.-Russmwd, Berl. klin. Wochenschr . 1871.-Clijf'ord 

soc. X..,-XU.-Michaud, Arch. de phys. norm. et 
1872.-A. Vogel, Deutsch. Arch. 

chirurg. Transact. Vol. 48. 186.j. 

-Dickinson. Ibid. Vol. 51. !SGS.-lleinecke, Deutsche Zcitscltr. f. Chirur;; 
Bd. I. S. 267. 

Iutroduetiou. 

A high degree of perfection was reached even in Yery early 
times in the mere description of totanns ; the explanation of the 
symptoms, l10wevet', followed all those changes through which 
scientific pathology has passed chiring the centuries. 

Among the writers of antiquity, Aretrons has given the best 
and most concise description ; he has also stated the causes of 
the disease, for the most part, in accordance with the views of 
the present day. 

The causes of tetanus, according to him, arc very numerous; it oc,et1rs especially 
after injuries, also after exposure to cold: hence most of the 
during the ·winter season. But the disease also follow abortion, or a blow 
upon the neck. 'Vomcn are 1nore disposed to men; and of the different 
ages, childhood is especially liable to the affection, though in a less dangerous 
form .. 1 

During the years which followed there were many who wrote 
conceming tetanus, ana among these contributions may, in tmtll, 
be found numerous correct observations and sound views, though 
enors are also not wanting. But an essentially clearer insight 
into the nature of tetanus was not, indeed, obtained until surgery 
had risen to considerable importance, snch as it attained during 
the time, aml especially by the instrumentality, of Ambrose Pare; 
for, with surgery arose n,!so an interest in this affection, which 
most frequently presents itself in the form of an accidental sur· 
gical disease. 

\Vith the introduction of firearms there was gradually de· 

I De causis ct signis acut. lib. 
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,·eloped a. surgery of war-military surgery-anc1 in the grent 
numbl•r of battles rich opportunities were nfforc1ec1 the mili tary 
011rgPo ns to obserrn tranmntic tetanus ; in fact, mos t of the 
Ji1 ernture o[ the subject has been contributec1 by military su1·
~eons. Fur ther, t ile colonies of European nations in hot climates, 
where the c1isease is very common, furni slied material for aml 
c1eveloped an interest in, the s tudy of tctanus. t 

The knowledge of tetanus was a t first not directly favored by 
the grea t a(l vancements mac1e in pathological anatomy, bu t the 
cl t•relopment of physiology and experimen tal pathology has 
es>entially adrnnced the know!ec1ge of the pathology of tetanus. 

By tetanus is denoted a fo rm o[ di sease in which numerous 
wonps o[ muscles remain in a condition or continuous tonic 
sprtSln; the tonic contraction generall y begins in the mt1scles 
which move the lower jaw, the msophagus, and the neck, anc1 
Rprca.ds thence to the body, especially to the ex tensors or the 
,·ertebral column. The tonic spasm continues uninterrupterlly, 
hnt genera lly paroxysmal exacerba tions are observed, whe1·eby 
abo clonic convulsions may be produced, following which agnin 
partial relaxation may take place. These exacerbations fre
quently follow peripheral irri tation ; in a word, the reflex-irri
tability is increased. Acconlingly, the term tetanus refers to a 
fo rm of spasm, and the conception of the disease is a purely 
functional one, without determinate anatomical basis. 

Tetanus. in general , is that condi tion o f the muscles in which the scpnrntc motor 
impulses fo llow each other in such rapid succession that relaxation o f the muscle 
i~ not possibl e, and it remains uninterruptedly in a state o f contraction. Even in 
tho..;c cases in which the spasm seems to be continuous, it is evidently the resul t o f 
i;"p:i.ratc centrifugal im pulses, which , bowcver, act upon the muscle as a un it, and 
k~·p it in a state o[ contraction. Tctan ic contractions arc therefore tonic spasms ; 
th,•y correspond to no anatomicnl uni t, but arc found in vari ous irritative con
cHtiom. 

Cl inically the tonic muscul ar sp:isms are not patbognomonic 
of ti>tanns; they of tlw rn seh·es ha,·e no spec ific peculiarity, but 
thPir arrangenwnt and sneression gfre the <1i sra.~c its character. 
'l'he1·efore it is clearly desirahlo> to d raw the line or di:;t inetion ns 

1 Rcgnn1ing- the numerous essays 011 tetanus, consult J. GimeUe, I. c. pp. 12 nnd 13. 
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sharply as possible between tetanus, as it is characterized by its 
enti re group of symptoms, and other similar processes. 

In tetanus the tonic muscular spasms do not affect all the 
muscles in the same degree; they always implicate certain groups 
of muscles more distinctly than others. In thi s way by the 
overpowering tract ion of certain muscles the body undergoes 
changes of external form. Formerly great value was attached 
to these changes of posture, and ever si nce Hippocrates these 
variations Jiave been the foundation of the divi sion of tetanus 
in to dillerent varieties. Much the most frequent is that in which, 
besides the locked jaw, the contraction of the long extensor 
muscles of the back and the muscles of the neck draws the head 
bacbrnrds, and bends the vertebral column into the shape of a 
bow with the convexity forwards; this was called opistlwtonos. 
Then they also distinguished an orthotonos, when the body was 
stretched ou t straight, :incl an emprostlwtonos, when the verte
bral arch was directed backwards. \Vhen the closure of the 
mouth was alone prominent, the case was called trismus. To 
this original <livision Boenecken a[terwarcls adc1ed another form, 
pleurotlwtonos (or tetan us lateralis, according to Sauvage), 
when, by the contracti011 of the muscles on one sic1e, a lateral 
curvature of the body occurred. There 1rns a protracted discus
sion concerning the ]ast named rmfoty, nncl its existence was 
denied by many. Quite recently E. Rose has not only denied 
the ex istence of pleurothotonos, but has also pronounced against 
the division according to the varying posture of the body, since 
he recognizes opistlwlonos as the trne and only form of tetanic 
muscular contraction. 'l'his mnch is certain, the freqt1cncy of 
opisthotonos so far preponderates that the other varieties propor
tionately disappear, anc1 hence no division need be rnac1e. · l\Iost 
authors acknowledge that they ham seen on ly opisthotonos, and 
appeal, for the other forms, to isolated meagre accounts of others. 
B11t it may very well he supposec1 that some delusion or mistake 
lies at Lhe foundation of these isolated observations; this seems 
to be the case, according to E. Rose's criticism, in LaJTey's 
rnports, who even dec1uced the subsequent spasmodic position 
from the situation of the wound on the anterior or posterior part 
of the body. 
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There is also no g round for considering trismua as a special variety of tcfanu~, 

since ~uch a divisiOLl at best can correspond only to a quantitative difference. But 

the distinction is also not valid. because generally the muscles of the neck arc also 

implicated, though pcrliaps only to a slight drgrce. Hence, trismus is a p:irtial 

manifestation of tetanus, a synonym for locked-jaw. 

Another classification is foundec1 upon the course of the dis
ease as regards its duration, au acute and a chronic variety being 
distinguished-the latter also called tetanus ?nitis. But this 

classification is also defec tive, as is pro,·ec1 by a considPration of 
the differences in the course of the dismse at different times. 
Tetanus in very many cases ends fatally within n few days; but 

if con\'alescence sets in, it is gradual, the symptoms disappearing 
very slowly during the course of weeks. It is except ional for 
death to occm at a late period. Such are tho differences in 
the course of the symptoms. It is claimed that the acute and 
clironic forms likewise differ in tlwir symptoms; but seeing that 
many cases of the so-called chronic or mild rnriety prove fatal 
within three or four days, this designntion is aL all events not 
"ery happily chosen. The best plan woulcl be simply to lny 
stre's upon the intensity and extent of the manifestatio11 s, and to 
drop every attempt at further divisions of the subject. 

Etiology. 

The kno,•ledge of the etiology of a disease is bnt little 
promotecl by select ing Latin terms to express the current >iews 
in rPgard to the causes which g il•e ri se to it, and attempting by 
this means to estnblish a classification. This is trne of the early 
and pemicions etiological g rouping of tetanus, which ch iefly 
recognizecl four varieties: a traumatic, a rheumat ic, an idio

pathic, and a toxic tetanus. These designations, which are still 
in u;e, am to be rejected, if for no other reason, because they 
al'e in part given to di seases which are not at all relnted to 

tetanus-e. (!., to intermittent and hysteri cal toxic spasm. 
The number of persons attacked with tetanus is smnll under 

any circumstnnces. In the ~renter numher of patiPnt the out

b1·eak of tetanus is precedecl by an in.jury; more rarely, in cases 
lrnaccompanjed by any external injnry, patients give a more or 
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less distinct history of having taken cold; and in qnite isolated 
instances there is a so-called spontaneous development of tl1e 
disease, although in the latter class of cases different obseners 
ha,·e assigned the most diverse causes to the individual attacks 
"·hich ham come under their notice. 

Tetanus also appears in new-born children, and, indeed, witl1in 
a short time after birth, as a rule within the first nine days ol 
extra-uterine life. As this period of time is rarely overstepped, 
the disease must be considered as connectet1 "·ith the falling off 
of the umbilical cord. It is at present generally agreed that 
tetanus neonatorum is to be considered as of traumatic origin. 

The numerical relation of tetanus to other t1iseases is not 
the same in all places, since in some districts, especially in trop
'ical countries, this disease occurs much more frequently than in 
temperate and more frigid zones. At the same time it is true 
that there is a difference between different races ef rnen Ji ring 
together in these tropical cl imates; the colored races being mOl'l' 

subject to the affection than the Europeans living amongst them. 
The latter, however, are attacked more frcqurntly than at home. 
Finally, in one ancl the same place there are Yariations in the 
frequency of tetanus at different tinws. 

The frequency of tetanus in a tt:'mpcrntc climate can he approximately seen 
from the following comparison: 

In a period of thirty.two years 113,020 patients were received nt Guy's Hospital, 
of which 72 hnd tetanus i therefore, one case of tetanus among 1,570 patients. In 
comparison with the whole number o! deaths, the deaths from tetanus during the 
period from 1848 to 1853 in Guy's Hospital amounted on an average to O.OJG per 
cent., in London to 0.0025 per cent., ln the whole of England to 0.0031 per cent. 1 

In the Vienna gcnernl Hospital in the years 1855-04 among 230,011 patients there 

were 50 cases of tetanus; therefore one case to every 4,708 pntients.~ 
E. Rose reports concerning Berlin, that in the Bethanieu Hospital in the yenrs 

1847-64, 0.08 per cent. of all the patients died of tetanus, and in comparison 

with the total numhcr of fatal cases the mortality from tetanus was 0.60 per cent. 
In the whol~ city, in the yea!' 1807, of 083,073 inhabitnuts 27.J died of tctttnus, 

that is, 0.0.t per cent. of the population, but of these 2130 were new.born infants.3 

1 Rec the comparison by 1'!1mnl1.rr.11n in Schmidt's Jahrb. 1801. Bd. 112, and A. 
Polmul. Guy's Hosp. Rep. Vol. TII. p. 3. 

~ Jlf. R o.qentlwl. Hnndb. dcr Xerveukrank.h. p. 337. 
3 E. Rose, in Ifandb. der Chirurg. v. Pitha u. Billroth. I. Bd. 2 Abth. 1 Heft. 3. Liefg. 
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Besides demonstrating the rarity of the disease, lhcsc statistics with to 
certain districts in Europe also show differences in the frequency with trta-

nus occurs in these various places. These differences hccomc yet more marked if 

tetanus in newly born infants is considered. Curlin;j states 1hnt in the 
disease is very rare among the newly born; in Dublin, 

couccruing bis estal>lishment that until the year 1782, 2,!J.J4 children among 17,C.'JO 

died of this disease. Clarke sought the cause of tliis cxcessi\·c mortality in the 
impurity of the air, and hence provided for purifying it. Afterward::, among 
8,033 children only 410 died of this discasc. 1 According to the report of J Joi land, 
the disease is usually rare in Iceland, while upon the neighboring island of 1 lcimaey 

the population would die out if it were not recruited Ly immigration, since almost 
nll the children die of tetanus. The disease prevails in the same way in St. Kilcla, 

one of the islands off the '\Vest coast of Scotland.~ In Stockholm, in the ~· tar 18~4, 

CcclcrsehjOld saw a very great mortality among t.hc children in the lying-in a>oylum, 

as in six: months about 40 died of tetanus.~ In some parts of Germ:rny, too, the 

disease is at times observed with greater frequency, as in Fulda, also in 
while it is reported from Paris, Vienna, aud St. Petersburgh that the newly 

arc rarely attacked with tetanus. 

large number of the white chihlren; he 
gerous at this period of lifc:1 Hancock makes the same statement in rcg:nd to 

the colonies at Essequcbo and Demcrara. 5 .According to Fourcroy, at St. Domingo 

80 out o{ every 100 negro children died before they were nine days old. 6 BarrCre, 

Bijou, PoupCe Dcsportcs, :J[osely, and others, have written to the same effect. 

According to all these statements, the negroes suffer by far the most se\·ercly 

from the mal de maclwire, the whites and Indians in a much less degree. Thus 

Co.mpet writes that t11e disease appeared frequently among the negroes1 but not 

among the whites. 1 Anderson remembered uo case among the sailors nt Trinidad 

1 Transact. of the Royal Irish Acad. Yol. III. 

I.e. 
4 Ilistoire pbilosopbique. 
6 Edinb. Med. aud Smg. Jouru. Vol. XX.."'{V. 
6 C11rlin9. l. c 
1 Trait. pract. des mal. des Pays cbaud. 

VOL XIV.-21 
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during many ycars. 1 Dazillc, who practised a very long time in the colonies, and 

had ahunJ.ant experience with this disease, reports that among the white children 

tetanus was more rare; also that among an equal number of wounded a brgcr pro

portion of ncgrocs than of whites were attacked with tctunus.9 In tropical America 

the disease still prcrnils at the present time among the newly born, so that, nccord

i11g to Maxwell and Grier, n. large number always die from this cn.usc.3 

A numerical statement o( the frequency of tetanus in the East Indies in recent 

times proves that there, too, it occurs much more frC'qucntly than with us. Pent, at 

Bomb!ly, met with 103 cases of tetanus among 26,710 sick Lctwccn the years 1845-

51, or an :l.vernge of 0.73 per ccnti :.\_[o1·ehead, during six years, found 0.8 per cent. 

In the yea.rs l 848-53, in Ilombay, the proportion of fatal cases of tetanus was 3.9 

per cent. of the whole number of deaths. According to Pent, among ll,D29 natives 

lGl suffered from tetanus; among 2,733 Europeans, 21, a proportion of 1.3 per 

cent. and O. i7 per cent. Tims, a larger number of natives were attacked than 

of the Europeans." 

The reasons which may possibly lie at the foundation of these 
periodical ancl local rnriations in the frequency of tetanus will 
be more correctly appreciated when the conditions which contri
bute to the causation of the disease shall have been more accu
rately considered. It hns already been mentioned that, in by far 
the greatel' prnportion of the cases, tetanus occurs after a previ
ous injury, so that a causative connection between the two must 
certainly exist. B11t since among the daily occurring injuries 
only a small fraction gives rise thereto, it is cleat' that the occur
rence of traumatic tetanus must also depend upon other more 
special .conditions. The question arises whether a part of these 
conditions is to he found in the peculiar conditions ef tlie wound. 

a. First of all, so far as relates to the nature of the wound, 
statistics show that the majority of cases of traumatic tetanus 
occur after lacerated and crushed wounds, with intrusion and 
presence of foreign bodies; therefore after gunshot wounds and 
burns. Yet the form of the injury is not absolutely important, 
and every variety of wound, howsoever it may be procluced, 

· may give rise to tetanus; its occurrence is, however, mre after 

clean cnts and stabs. llforeover, cases of tetanus occur which 
are clearly traumatic without any external injury, so that an in-

1 Edinb. Med. cbirurg. Tm.us. Vol. II. 
2 0bservat. surle tet. 

aE. Rose, l c. 
4 Tltamlwyn, l c. 
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ternal lesion or concussion of certain centres of innervation must 
be presumed.' 

b. The extent and severity of the wound stands in no direct 
relation to the frequency of tetanus; for if exCensive destrnction 
by crushing, tearing, burning, compound and simple fra.ctnres, 
amputations, etc., may be followed by tetanus, yet it is much 
more frequently found after quite insignificant injuries, which 
are entirely disregarded by the patient, or quite escape notice. 

c. The secit of tlte wound, the region of the body which has 
suffered, is a matter that exerci ses a decidecl influence in these 
cases; for wounds of the extremities are the ones most frequently 
followed by traumatic tetanus. Hence, by many, as by Hunter, 
Stafford, and others, special importance is ascribed to injuries of 
the tenllons. 

d. The condition qf the wound, its tendency to !teal, gives no 
sure criterion by which to judge of the liability to the disease. 
Some surgeons speci::tlly emphasize the fact that tetanus is fre
quently associated with wounds which SLtbseqnently lend to 
extensive necrosis in their neighborhoocl (Rose). It is further
more stated that wounds with considerable swelling, with dif
fused redness and increased temperature, are often observed 
where tetanus sets in. This connection may, indeed, exist, but 
these factors can be found only in extensive wounds, while in 
the great majo1·ity of slight injuries the same result must be 
brought about by other causes.' 

e. Tetanus may also occur when the wound has completely 
he:tlcd, :tnd :t cicatrix has formed. There is no limit to the t ime 
which may elapse between the injury ancl the ontbren,k of te
tanus. Tim condition of the cicn,trix may also vn,ry; it may pre-

1 Cases of the fatter sort are well known. Lately P. Guttmann has describe<l such 
easel!! (Arcbiv f. Psych. u. Nenocnkrankh. Bd. I. p. 730), in one of which, after death, 
no peripber:l.l nor central injury could be found.-A short time since I saw a. boy, in 
whom unmistakable and fatal tetanus occurred a.Ct.er a. fall upon his neck without any 
peripheral wound. 

'It must not be forgotten that the wound may first assume an unfavorable condi
tion under the influence of tetanus, though, according to the assertion of 1'rm·ers and 

otberR, the cicatri:tation of the wound frequently e~ough progresses without interrup
tion. 
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sent no special peculiarity, while, in other cases, the nerves have 
been found distorted by its coutnwtion, or foreign bodies k11·e 
been found incl uc1ed in the cicatrix. 

According to the tendencies in the character and course of the 
wound certain conditions are indeed to be fonnd which, by their 
frequent recurrence in tetanic affections, indicate a causative rela
tion. But this influence can only be predisposing, their sign i· 
ficance only that or accessory agencies, since they are often 
entirely wanting, and because also the nature of their influence 
upon the body varies greatly in different cases. 

however severe or slight, which has not been the 

to the disease (e. g., I saw a robust man in 

twentieth year die of pymmi:i after the extraction of a tooth skilfully performed). 
Pyrumia docs not result from being wounded, but from the disintl'gration and cnr· 
rying away of thrombi, and we must sup1>osc the origin of tetanus to be somewhat 
similar. 

Examples of the different varieties of injuries which lrn.vc bccu followecl by 
tetanus are found mentioned in rich profosion by Curling, E. Rose, ond others. It 
has been seen to follow the extraction of teeth, the application of cupping-glasses, 
the sting of a bee, or the catching of a fish-bone in the throat, and it has resulted 
fro1n the application of a. blister or the use of setons, or even from cutting the 

nails too closely. As an off:1et against these insignificant lesions, severe injuries and 
capital operations also in num.erous cases appear as the cause. If the larger collec

tions of cases be studied, n. mrl.t'kccl preponderance of the slighter injuries is observed 
-small lacerated wounds, injuries by splinters of wood, nails, etc. At the same 

time it is certainly to be remembered that these slight injuries occur with extreme 
frequency in ordinary life, and that the total number of such far exceeds Hie num
ber of seYere injuries. 

The loc'1.lity of the injury is given by Thamhayn in 303 cases, as follows: 

lfand and finger.. . ..... 111 times, or 27.42 per cent. 

Thigh and leg.. . ... 97 " 25.08 " 
Foot and toes ........... 87 22.lD 

Head, fa.cc and neck ...... 44 10.99 
Arm and forearm . . . ... 31 8.09 
Truuk ... 25 6.28 

According to Curliug's table, in 128 cases the injury occurrecl 110 times on the 
extremities. But since the limbs are the most exposed to wounds, Curling hns 

examined a ta.ble of 510 injurir.s with reference to this point, a.ncl found 317 of 
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them occ llpying the limbs. llcnce the proportion o f injuries of the limbs in tetanus 
is greater tllan in wounds in general ; i, e. ,wounds of the extremities are more liable 
than others to gi vc ri se to tetanus. 

Different views prevail as to the other conditions which, with 
the co-operation of the wound, cause the outbreak of te tanus. 
The assertion made by many, that every case of tetanus is tratl
matic, bu t the injtu·y is often overlooked, needs no special refu
tation. A consideration of the relative frequency of wounds and 
of tetanus shows satisfactorily that some special cause must exist 
in the incliviclnal that is wounclecl in orcler to insure the devel
opment of the subsequent di sease. It always has been and is 
still held by many that the canse is to be founcl in the fact of 
the person's "taking cold; " according to which theory the 
influence of external temperature on a wounded person, espe
ciaUy its rapid variation , acts as the immediate occasion of the 
outbreak of tetanus. By some observers the importance of the 
climatic and atmospheric influences is alone acknowledged, by 
others yet greater importance is ascribed to the unfavorable 
influences which may act upon the wound in the most various 
ways, to its improper treatment ancl irri tation (E. Rose). 

Military surgeons, under whose observations, indeed, most 
of the cases of tetanus come, have evny where noticed tha t the 
frequency of tetanus among the woun cled was ei·icl ently depend
ent upon the intluencc of the temperature. Tims, Larrey, sur
geon-in-chief of the French army during the Egyp tian campaign, 
saw the disease chiefly when the wounded were directly exposed 
to wincl and s torm ancl rapid changes of tempera tu re.' Cullen 
consicle1·s the intluence of cold moist air as an essential condi
tion. Ilenuen states that, after the battle of El-Al'ich and after 
the cap ture of J affa, many wounded were attacked with tetanus 
when they by in tents on the damp ground.' Huck mentions 
that after the battl a of Ticonderoga nine of the wounded had 
tetanus after exposm e to the cold during the nigh t in open 
boats.' Schmucker noticed the occurrence of tetanus in Bohemia 
after the slightest wounds when cold nights followed hot clays.• 

1 MCm. de cbirurg. militaire et campagnes. 3 Med. obscrvat. and inq. Vol. IH. 
' Principl~ of milit. surg. 4 Chirurg. Wahm ebmuugeu. Bd. II. 
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The same opinion was held by Dazille, Chalmers, Bajon, Hillary, 

Dupuytren and others.' 
\Vhat cold causes in many cases follows in others from other 

kinds of unfavorable influences, e .. q., from improper treatnwnt 

of the wound. La tely E. Rose in particular has adrnnced this 

proposition, and supported it by arguments drawn partly from 

his own experience. It was the custom in St. Domingo to treat 

the negroes who had been flogged with sharply irritating embro

cations to protec t them from tetanus, from which many suffered. 

Dazille abolished this treatment, and with the best of results. 

\\' hat Dazille accomplished among the negroes may be as

serted in general terms to be true of the present age, viz., that 

there is a decrease in the frequency of tetanus among I lie 

wouniled as compared with former times, and this fact is decid

edly in favor of the view advanced by E. Rose ; for, in the course 

of time, nothing has so much changed as the treatment of wounds 

in its widest sense. Dickson was one of the first to refer to the 

diminu tion in the frequency of this disease, and explained it by 

the improved methods or treatment.' There are, indeed, no COlll· 

prehensive statistics in regard to the earlier marine and Janel 

wars which would allow of a direct comparison, but isolated data 

still permit an approximative judgment. G. Blanc states that 

of 810 wounded 30 were attacked with tetanus.' J . Lind saw 5 die 

of tetanus out of 6 cases oI amputation,• and others have macle 

similar reports. Modern history has only one such example to 

offer, namely, the battle at Lyon in the year 1834, where of 2i7 

wounded 12 d ied of tetanus. On the other hand, the great wars 

of the present day, especially the American civil war and tbe 

last contest between Germany and France, show no such propor

tion of cases of tetanus among the great numbers of sick ancl 

wouncled. (According to a report in regard to \Verder's corps, 

1 An interesting story concerning trismus neonatorum is told of a mid,vife whose 

sense of beat was diminished after a. sickness, so that she prepared too hot baths 

for her little charges, and Jost such an unusual number of children from trismus 

that the attention of the officia.ls was attracted thereby (oral communication of ton 

Zi'euis!fen). 

~ 1\led. cb ir. trn.ns. Vol. VII. 
a Diseases of seamen. " An eSS:l.y on the most effoct. means, etc. 
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among 24,2G2 sick, with 7, 182 wounded, there were 45 cases of 
tetanu:;). 

It is consequently probable that very diITerent influences may 
contribute to the occurrence of tetanus among the wounded; but 
necessarily the operation o( so heterngeneous influences must 
agree in one point. Mo:;t of the facts tend to prove that the 
common result of these intluences is a peculiar irritatirn condi
tion of the peripheral nerves. 

The facts which prove the origin of tetanus through centripetal conduction of 
disturhanccs in the pcriphcrnl nerves will be given later. In an etiological point 
of view the peripheral nervous irritation is the only point wherein the difTcrcnt 
causes agree. Certain examples point still more decidedly in this direction. Thus 
foreign bodies, especially when imbcdded in nerve trunks ( Hennen, Dupuytrcn, 
BCclartl), arc a special source of danger; so arc also the tearing and twi~ting of 
nerves, as sometimes happens from the app1icatiou of ligatures (Brodie, Duzille, 
nnd others), nnd lieucc ccrlain opcralions that arc ntkntlcd with special liabil
ity to the acciJcnt (castration, for example). The same may likewise be said of 
a!Jcendiog nauritis. From the analogy ex isting between thc!\C ancl other facts, we 
know that in all such conditions the disturbances arc less likely to be clue to posi
ti\'C intcl'ruption of concluction and destruction of nerve-fibres than to wounding 
of the ner•cs with retention of their conductive power. 

The etiological conclitions already mentioned hold true also 
in the tetanus, OJ', as it i:; usually C<t lled, the tri smus of the new
born. The condition of the wound at the umbilicus, like that of 
wounds in general, shows no definite and regular change:;. In 
most cases it is perfectly healthy. 

Tetanus occurs al5o in connection with parturition or after 
abortion; but this is exceedingly rare. IIere too we have condi· 
tions which may be considered similar to a wound. 

:Many cases of so-called spontaneous tetanus may perhaps 
be regarded, etiological ly speaking, as belonging to t1munn.tic 
tetanus, since in persons thus affected diseased prncesses have 
been found in the interior of the body which may have gi,·en rise 
to a state of irritation in the peripheral nerves of internal organs. 
The variations in this respect shown by different cases are 
almost as numerous as the cases themselves, and it is of course 
genrrnl ly impossible to establish the real causative connection 
bel\\'\'en these conditions and tetanus. 
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Intestinal worms nre more frequently accused of being the cnusc of tetanus than 

anytliiug else, au<l the proof is also d er ived ei:jurcwtilws. But tetanus has likewise 

bccu ob.$crvctl in many other di seases. Bright snw it in acute rheumatism, with 

pleurisy an<l pcricarditis; Rosenthal , in ulceration of the rectum. I have myself 

seen a young man die of tetanus which appeared during an attack of pleurisy with 

exudation. H such conditions as the irritation of worms arc sufli cicnl to produce 

t..:t.mu!S, it follows, as a matter of course, that the cause of the affoction may often 

escape observation even on a post-mortem examination. 

Concerning the relation between tetanus and the fact of hav. 
ing taken cold 11 0 more can be saicl than with regar(l to the origin 
o[ other diseases that l'esnl t from catch i11g colcl. The statements 
o[ patients on this point are often very decided: a rnpid change 
o[ tcmpcratnre accompanied with a severe chi ll , slaying in a 
moi::;t room, sleeping on the damp ground, being wet lhrongh 
while in a pcrspiration,-these arc often the stal'ting-points for 
the di sease. 

Some points still remain to be mentioned in the etiology of 
tetanus in general, which, howe,·er, contribute but little to the 
underotanding o[ the nature oE its Ol'igin. Thus statistics show 
an exceos of males over females; youth ancl micldle age are also 
nnml'rically more severely taxed than advanced age. So, loo, 
tl1e rnbust and muscular are said to be more frequently attacked 
than the feeble. 

Fried ri ch's tables give 252 cases of traumatic orig in, 210 of which were males 

and '12 females; Curling found 112 males and lG females. According to the col

lection made by Thurnhayn, which comprised the statistics of Poland, of Lawrie, 

anrl oth.:r reports from Glasgow, and 110 other cases, 320 occurred among males 

and G':l among females. Y et these numbers do not give the trnc proportion, since 

in traumatic tetanus, to which most of these cases belong, the greater liability to 

rnjury among men must be cousidered. 1 The statements in regnrd to new-born 

children vary. 
If the newly born nre left out of consideration, the stati stics of Friedrich show 

that the greater proportion of those attacked arc between fifteen ancl twenty years 

of age j according to Tlrnmhayn they arc between ten nod thirty. 

Accorcling to the testimony of many physicians the mental 
condition has also an infinence upon the occutTence of tetanus. 

1 Sec, in regard to this, among other references
1 

Med. Times and Gaz. , 18.34. Vol 
X:XIX.. p. 370. 
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Thus military surgeons have noticec1 the disease more frequently 
among the conquered than among the victors. Lately, Erichsen 
in particular has emphasized the importance of psychical impres
sions; it is claimed that severe fright alone may be sufficient to 
excite an attack.' 

A very large number of cases of poisoning are characterized by 
the occurrence of muscular spasms; yet the natme and succes
sion of these spasms vary much with different poisons. The 
prototype of a11 agent which may prnc111ce ~pasms is strych nia. 
By this poison the extensors am especially thrown into tetanic 
contractions, and there is opisthotonos. Ilence, the tetanic 
spasms of strychnia are clinical ly very similar to tetanus, anc1, in 
dividing this disease according to its etiological factors, a variety 
callec1 toxic tetanus has been introduced, and strychnine poison
ing has often been regarded as the type of this form. 

The cause of this strychnine spasm is to be found in au abnormally increased 
irritability of the gray substance of the spinal cord, so that very slight irl'itations, 
which would otherwise have no effect, arc able to excite severe 

motions. The arteries are contracted, the blood-pressure is 
of the vaso-motor centres. The irritabi li ty of the periphera l nerves is uot thereby 
increased, tho irritabili ty of tho sensitive nerves seems even to be climinif:ill ed. 

Brucine is very nearly allied to strychnia in its eJJ:ect; but it 
is somewhat weaker in its action. An alkaloid is al so found in 
opium, which is capable of exciting very severe spasms, namely, 
theba in. Ergotismus spasmodicus is characterized, in severe 
cases, by painful contractions of the flexors or by general teta
nus, besides other symptoms; l1 ence, ergotin belongs to the gronp 
of tetanizing agents. Picro toxin and coffein also possess similar 
prculi:11"ities. 'l'his is by no means a complete enumeration of 
tlte poisons which exert a tetanizing action ; several others have 
this influence. 

Tetanus occurs also in animals under the same conditions 
under which it occurs in men, especially in horses, goats, and 
sheep. 'l'here are periodical and local variations in the freq nency 
of tetanus in animals also; trauma tic tetanus is likewise the 
most frequent variety, and is espec i<tll y common after castration. 

1 Pis1Jling, Yircb. Jabrb . 1872. Jl. 82. 
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General Description qf the D isease. 

Tetanus, as a rule, begins with milcl symp toms which gmdu
ally increase in severity to the rnaximum. 'l'lie patients foe! at 

first a sense of stiffness in the neck, together with diminished 
mobility or the lower jaw aml tongue; clcglutition is difficult. 
The1·e is no constitu tional tlistmbance, only a painful tension is 
felt in the above- named group or muscles. Then an increase in 
the srmptoms follows at a slower or mare rapid rate; the st iff. 
ncss becomes more marked and extends to the nrnsclcs or the 
back and of the abdomen ; finally, all the muscles of the trunk 
may be implicated. The prepomle1·ance in the action of the long 
extensors or the spinal column is so great that the back is bent 
with its conrnxHy fonmrcls, wliil c tho head is drawn back. The 
facial muscles of expression also become still', and this gives to 
the features a characteristic appearance. Pinally, the muscles 
of the extremities may be all'ected with the spasms; on ly the fore· 
arms and hands freqt1ently, acco1·cling to some authors a!lntys, 
remain unaffected, at least among adults. The succession in 
which the separate groups of muscles are attacked, therefore, is 
in a descending order. The cramp gives the contractecl muscles 
a board- like hardness, antl opposes considerable resistance to 

voluntary motions and also to }Jassive motions, because of the 
impossibility of causing relaxation of the antagonists. Some· 
times the whole body can be raised up by the head, like a lifeless 
pillar. The power of swallowing is very much in terfered with, 
and the voice is general ly altered. 

The consciousness, the intelligence, is not di sturbed, except 
in a few cases just before death ; but generally there is complete 
sleeplessness. 'rhe tonic spasms arc continuous; they cxtencl 
from above downwards and increase in intensity. Death may 

soon encl the scene without the del"elopment o( other symptoms. 
E . Rose has especially described this course as typical of acute 
tetanus. Yet this picture is not the rule; much more frequently 

paroxysmal exacerbat ions of the tonic spasms are seen, which 
last some minutes and then give place again to the prerious 
rigidity. These attacks, in which the muscles contt·act to their 
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utmost limit with lightning rnpidity, give the body the severest 
shocks ; they occur spontaneously or upon any intended motion 
as well as upon the mos t insignificant irrita tion applied to the 
periphery and the nerves of special sense. Of course, the refl ex 
initabili ty is increased to a high degree. These shock s may 
follow one another in rapid succession so tha t the character of 
clonic spasms is assumed. The frequency with which these 
paroxysms are repeated, and this may be every half hour or 
oftener, is of great consequence in estimating the severity of the 
case; for a large number of patients die during the paroxysms. 
\\' ith the increase of the tonic spasms the constitu tional sy mp
toms become more serious, for by the rigidi ty of the thoracic 
muscles the respiration is interfered with, and the descent of 
the diaphragm is hindered by the contraction of the abdominal 
muscles. 'l'hc patien ts experience a sensation of oppression and 
anxiety, they complain of pressure in the pit of the stomach, 
they are restless, and from the curva ture of the vertebml column 
can find no easy posture in which to lie. The muscular contrac
tion generally causes severe cramp-like pains, and the Lori11enting 
thirst, and frequently also the hunger, which cannot be satisfi ed 
on account of the lock ed jaw, join to make the whole cond ition 
o[ the patient one of terrible torment. 

Micturition is either normal or there is retention of urine, 
which is secreted in diminished quan tity; involun tary urina
tion is very rare. Evacua tion of the bowels is alway s very 
sluggish. 

The skin is generally covered with profuse perspira tion. The 
temperature, as a m le, is normal in this disease, or but slightly 
raised ; it may, however, be enormously high, though this is 
generally the case only jus t before death. 

As a rule, in t1ie beginning, and often also in the further 
course of the aJiection, the pulse is only moderately accelerated 
to 80-00 bea ts ; after longer dura tion it rises to 100, or eYen to 
120; but just before death, wi th the increase of the temperature, 
the frequency is much greater, rising even to 180. 

At this stage a slight delirium may al so appear. 
By the paroxysms of spasms the sufferings of the patient are 

all greatly incrnasecl ; the pain grows more severe in proportion 
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to the n,mount of contmction ; the dyspnce::t becomes so gren,t as 
to thre:iten suffocation. This is said to occur from spasmodic 
closure or tile g lottis, as well as from spasm o( the diaphragm. 
But, in my opinion, the immediate clanger o( the dyspnma, as 

causing '' fatal termination, has been exaggemtecl, since the 
narcotism from carbonic acid causes a relaxation of the spasms, 
ancl hence a diminu tion of the clangl'l· to life. The patients 

become cyanotic, to be sure, bnt the suclclen occurrence of death 
certainly depends in most cases upo11 stopping of the heart. 

In by fa1· the majority of cases the disease proves fatal : from 
the rapidly increasing muscular stiffness or from the attacks of 
spasms, generally in consequence of the cardiac paralysis. 
Finally, the fatal termination may occu 1· with the ch::tracterbtics 
of ' rnakness and exhaustion causetl by the frequent spasms and 
the consequent diffLCulty of propelling the blood through the 
lungs, ancl gradual weakening of the circulation; or the spasms 
relax, tlwre is increasetl rapidity of the pulse and rise o[ tem
perature, and the patient dies thus. The fatal termination 
occms g~n ert:tlly within the first five or six clays, or even sooner 
-rarely later; yet cases are known where death from exhaus
tion has occurred as late as the twentieth clay. The establisll
ment o[ com·alcscence is always gradual, generally occurring in 
cases where the greatest severity of sy mptoms has not been 
reached; there is then a succcssirn abatement of the attacks, 
and also o[ the tonic spasms. 11fany weeks or more may elapse 
befo re complete return to health. Sometimes the patients feel 
themselves to have enti rely recovered, only a stiffness o[ the 
muscles t:tncl difficulty in moving still remt:tins some time longer. 
Severe subsequent d istu1·b:ince, deformities t:tncl cu rvatures from 

persistent contractions are indeed described, lmt it is at least 
questionable whether these belong to tetanus. 

In ch ilclren also tettinus may consist exclusively of a tonic 
spasm, without clonic convulsions. The s1msm begins as tris· 
mus, ancl, indeed, in many cases it remains limited to the locked

jt:tw ; hence the designation tr ism us has been specially employed 
therefor. Even before the di sease is fnlly established, the chil
dren are res tless, cry out often, and frequently lay bold o[ the 

breast, to let it go ag:iin. To the tonic spasms, which extend 



P ATTI OLOGIOAL AN ATOMY. 333 

downward, but also implicate the extremities more freqncntly 
than with adnlts, may be united, as in adults, the severest par
o:>.-ysms, which are brought on in part by insignificant peripheral 
irrito,tions, because of the increased reflex initabili ty . Among 
nurslings the disease leads rapidly to collapse, signs of which 
are quickly seen. Death may occur in a few hours ; it com
monl y takes place on the second or third day. The fatal termi
nation is very seldom delayec1, and recovery is yet more uncom
mon, even when the spasms are limited in extent or amount 
simply to trisnrns. 

P athological Anatorny. 

Externally the dead body shows no peculiar changes. Usu
ally rigor mortis sets in ra ther soon after death, depending 
doubtless upon the strong acid reaction in the prev iously acti1•e 
muscles. According to Curling's statement, the 1·igor is more 
persistent and more full y developed tl1an is ordinaril y the case. 
Although the rigor mortis occurs early, ye t the muscles which 
were contracted during life relax first, for the cause which 
excited the tonic spasms ceases to act with death, and has noth
ing in common with the rigor mortis. 

According to the observations o f Nystcn, the rigor generally sets in many hours 
after death, a fter the spasm has previously entirely disappeared i th is statement 
is also confi rmed by " 'edcmcycr, ·wunderli ch, and others. Sommer maintains that 
he bas seen the spasm of the muscles of the jaw pass immediately in to rigor mortis. 

For a long time changes have been sought in the central 
nervous system of persons who have died with tetanus. In 
earlier records, too. many positive results are found, especially 
concerning the cond ition o( the spinal cord. J. Gimelle gives 
an exhaustive resume or the results of autopsies. Yet most of 
the changes mentioned consist chiett y in anomalies in the blood 
supply, hyperromia or the cord and of its membranes. Similar 
reports are made concerning the changes in the cranial cavity . 
SomPtimes extravasatec1 blood and collections of serum were also 
found. 

These and similar results were considered by many phy-
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sicians sufficient to give tetanus a place among inflammatory 

diseases, especially of the central conducting apparatus. In 
individual cases unmi stakable sig ns of inflammation and soft
ening were indeed fotrnd whereby the inflammatory nature of 

tetanus seemed to be es tablished beyond a doubt. But it was 

afterwards evident that in some of these positive reports other 

pathological processes had been confounded with the conditions 

aborn named (Funk); then, again, the many negative results 

given could not be ignored (Benj. Brodie, Ollivier, and others, 
although Ollivier declar.ed in favor of the ex istel'lce or spinal 

meningitis); and finally, the statements with regard to the 

existence or hypenemia of the cord and its membranes had to 

be referrecl in part to post-mortem suggill at ion, since the pre

caution has not always been taken to lay the body upon its 

abdomen. Hence the question still remained open when Rold
tansky described a proliferation of connective tissue in the form 

of embryonic tissue as being a constant condition in tetanus. 

Rokitansky found thi s foreign gray substance scattered through 

the white substance in the corcl. The bulk oE the corcl was 
increased; it swelled up aud bulged out more than usual on 

section, and had a firm elastic consistency. The principal micro

scopical changes were an increase of nuclei and destruction of 

the medullary substance ; here and there agglomerations of fat 

granules were found, and a few amyloid bodies. The st1bstance 

in question is found after d eath in a number or diseased condi

tions, and may finally change into fibrou s connective tissue or 

into indurated tissue; but in view of the rapid and ex tensire 

destrnction in tetanus it does not reach this point. 1 Rok.itansky 

found a similar change in the peripheral nerves. 
This discovery of Rokitausky was fully confirmed by H. 

Demme in many cases; the increase of connective tissue was 

fnr therm orn reeognized by E. \Vagner in \Vunderlich's cases, 

ttnd in Fechner' s cases the same changes were found in the ante

ri or and lateral columns. The statements of R okitansky have 

not received any fnrther confirmation. Leyden has pro1,ed that 

the changes found by Rokitansky and Demme are not constant, 

1 Sitzungsberiohte d. Wiener Aka.cl. 1857. B<l. XXIV. 
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and in part depencl upon deceptive appearances, the result of 
imperfect methods of examinat ion.' 

More recently, in adclition to many negative results of post
mortem examinations, some fe w observa tions have been made 
public in wbich demonstrable changes hacl taken place. Lock
hart Clarke, in parti cular, has describecl such changes ; besides 
gn•at hyperrornia, he founcl centres of softening in the g my sub
stance, and al so in the white substance. Yet he did not con
sicl er that the group of te ta ni c symptoms depended upon these 
clmnges.2 Dickinson has likewise clescribed masses of exuda ti on 
found in the gray ancl white snbs tance, by which a dest ru ction 
and crowding aside of the ti ssues was pl'Oducecl. ' :Micha ucl also 
found hypcrremia ancl dilatation of the vessels, and an abunchnt 
increase of nuclei.' Beneclikt found in one case hyperromia of 
the spinal col'Cl. especially about the cells of the anterior cornua, 
and granular degeneration of the cells, but no increase of nuclei.' 
Notwithstanding these positive results, those cases mus t al so be 
taken in to acco unt in which careful examination shows no such 
changes. The only change usually met with is increased fulness 
o[ the vessels.• 

" ' ith regard to the condition of the peripl1eral nen-e", espe
eiaUy in traumatic teta1rns, the older reports state that markecl 
changes were frequently to be seen a t the scat of the wonnd. 
Foreign bodies were found imbedded in the nerve-trunks; the 
nerves were crushed and torn ; there wa,s al so inflammati on and 
thickening, bu t always confined to the vicinity of the injury . 
'.l'he observations of Lepelle tier were hence of importance, he 
being the first to describe the occurrence of a,n ascending nemi tis 
in one who died from tetanus.' Then F roriep in several cases 

1 Vircbow's Archiv. Bd. XXVI. 18Ci3. 
~ Mell. cbirurg. Trans. Vol. XLYIJI. 1865. 
1 Ibitl. Vol. LI. 18GS. 
'Arch. de phys. normal ct path. 1872. and Friecl1'eiclt, Die progressive Muskel· 

atrophie. 

• Nervenpnth. und Elektroth. 1874 . p. 270. 
' Jn nine cnees wh ich he examined, E. R?36 found nn incrense oC the weight of the 

brain above the a:re rage, which, howe ver, wns only a secondary phenomenon. 
1 Revue MM. 1827. tom. IV. and in Curli11g, l. c. 
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found red spots and varicose swellings of the ner.-es, alternating 

with parts which remained healthy, and thi s change ex tenclecl 

from the scat of the injury to the spina l cord.' Similar changes 

were mcntionccl by Curling. 'l'his condition or neuritis ascencl

ens, though not constant (Hasse), has yet been found repeatedly, 

and is or great value in the explanation of the whole process. 

Clianges of an inlfammatory character in the sympathetic 

nerve h•we been mentioned by some observers, as by Aronssohn, 

Dupuy and And1·al. Swan considered these changes in the sym

pathetic, especially in the cervical and the semilunar ganglia, as 
being of g reat value i11 explana tion of the nature of the disease, 

but the existence of these changes has not been further con

firmed. 
The voluntary muscles have generally a pale color; freqnently 

rupture of incliviclual bundles and extmvasation of blood can be 

seen, and, indeed, this rupture of the muscles may be very exten

sirn. More frequently, st ill , these lacerations are only microsco

pic. In single cases fatty degenera tion of the muscles has al so 

bePn recorded.' (According to J. Ranke the amount of fat con

tained in the muscles increases during tetanus.) 

The statement of De:iportes that the thighs were sometimes 

fractured by the power of the muscular action is rather incred· 

ible. 

For a long time the greatest attention was paid to the question whether the 

heart is affected in tetanus. In a case observed by IIowship, at the autopsy, 

elc\•cn hours after death, the heart was found extremely contracted. Watson also 

saw the heart strongly contracted and hard a.~ cartilage. No doubt, these con

ditions dcpcucfocl upon rigor mortis. In one case of strychnia poisoning Ro~cn· 

that found numerou!I ruptures o f the muscular fibres and small cxtravasatious. This 

circumstance merits no special discussion. 

The changes in the internal organs are not always constant, 

ancl are either accidental or secondary. Thus there may be 

hypostasis and ccclema in the lnngs, or ecchymosis in the pleura. 

The liver is generally described as amcmic, the spleen as small 

1 Neue Notiien. 1837. Bd. I. 

' The changes in certain organs known to be produced by nn elevation of the tern· 

pcrnture of the body arc rarely found in tetanus, because the high temperature is usu· 

ally only of short duration just before death. 
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and containing little blood. The intestines are norm ally dis
tended or g reatly contracted, in some cases hypenemic (M'Ar
rhur). The kidneys either show no change or they are overfilled 
with bloocl, cyanotic. ParenchymatoltB changes in the kidneys 
are more rnre. Gl"iesing-er found them once, and they must be 
supposed to have ex isted in those cases of the di sease obsened 
by Kussmaul. The pharynx and msophagus were found grea tly 
contracted by Laney, and the mucous membrane o[ a lively red. 

In newly born child.-en, besides many negalil"e cases, there 
Juwe been no ted morn frequently than in adults serous transu
dation into the l"erteb1·al canal , over-distention o[ the blood-ves· 
"<·ls of the membranes aml extrarnsations o[ blood into the brain 
and cord; bnt thP same weight only is to be attached to these 
(·hanges as has been mtlntioned above. The umlJilital wouncl has 
h<"t-' ll found changed in various ways, but often enough th ere has 
been nothing notiec•d at thi s spot, or the changes were exactly 
like those found on perfec lly healthy chi ldren. D1·. Schoell er 
frequently noticed an inflammation o[ the um bilical arteri es. In 
some cases phlebitis is also fo und, or inflammation of the peri
toneum in the vicinity of the umbilicus. 

P athogenesis. 

The symptoms which are fonncl in a case of tetanus point to a 
disease o[ the central ne1Tons system ; but it is inadmissible to 
con,ider trtanus as an i1\flanwwtion o[ the spi nal cord, as was 
formerly tl one; the anatomical changes o[ the cord do not sup
port such a view, and they are also too inconstant. Neither can 
the ex istence of a degenerati ve process, with proliferation of con-
11 Pc ti1·e tissnr, in the sense indicated by Rokitansky, be prnved; 
this arnitomical explanation appeared, from the brginning, to be 
in't1fficie11t to account for the symptoms, since the anatomical 
ehanges corres pond to no si mple form of di sease, hu t thr same 
rhan.!lrs are fonnd in connec ti on with very different diseased con
tlilions (Dt> mme, \Vnnderli ch). 

The lack o[ a satisfactory anatomical basis on the one hand, 
:i ncl, on the other, the manifolcl peculiarities in the course and 
the origin of tetanus. have repeated ly given rise to the suppo

YOL. XIV.-22 
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sition that this disease is the result or infec tion. Among others, 
Heiberg has sough t to es tablish thi s theory; he d eclares that 
tetanus is a blood-poisoning in which the tonic spasms are 
excited by cha nges in the muscles themselves, whil e onl y the 
cl onic spasms are caused by reflex action. 1 This hypo thesis, 
h owe,·er, is so arbitrary , and is in opposition to so many facts, 
that i t may be di smissed wi thou t fur ther consideration. 

As a more accurate kno1declge of refl ex manifestations was 
obtained i t was seen that tetanus depended on rejlex action, 
the muscular spasm being refl ex. This view was supported espe
ciall y by R omberg, who looked upon the increase of the reflex 
irritab ility as the chief element in t etanus, thi s increased irri
tability being grac1nally developed under the influence or the 
peripheral irritation. According to thi s view a typi cal example 
of the combination of tetanic symptoms was found in the teta
nus dne to strychnia poisoning, which d oes indeed depend upon 
an exaggerated irri tability of t he gray subs tance of the spinal 
cord. This explanation is d oub tl ess sufficient for cer ta in forms 
of toxical spasms, especially tha t clue to strychnia poisoning; 
yet the inttuence or other agents which g i1·e ri se to spasms, as 
nicotin a nd p ikrotoxin, is p mbably exerted directly upon the 
nen-ous centres which cause the spasms. 

Bn t the clinical symptoms of tetanus do not fully agree with 
those of strychnia poisoning: The muscular spasms in essential 
teta nus are a t first continuously tonic in the rnusc lt>s of mastica
tion and generally al so in those of the neck ; gradually they 
increase in intensity and extenc1 downward, but there are no 
paroxysms. 

According to the purely refl ex theory the phenomena in 
tetanus must be connected in the following way : an initation 
from the periphery is carried inward in an unbroken, regular 
cunent, whence it fo!lows, according to Pflneger's Jaw, that in 
the medulla oblonga ta the transmission o[ the motion is made to 
such motor tracts as have their origin therein (muscles of the 
jaw, of the tongue, of the msophagus). At first the concluc· 
ti on of initation follows only the prima.rily affected (injured) 

1 Norsk Mag. XV. and 1'/uonlwyn, I. c. 
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nerre-fibres, because the etiological conditions of tetanus cause 
ab normal initability of these. Later, the l'etlex irl'itability in 
r1eneral is exaggerated, so that the initation of any sensitive 
!ibre whatever excites general refl ex spasms. According to this 
riew the incl'eased retlex initability is an abnormal function 
which, under the stipulated conditions, occurs without any pri
mary anatomical change. 

It is eas ily seen that in this sense the l'etl ex tbeol'y cannot 
be unconditionally accep ted. Tims, those cases o[ tetanus which 
follow a wound of the neck or of the occipital region, the connec
tion of which with tetanus cannot well be deniecl, are scarcely to 
be explained otherwise than by dirnct itTi tation of the centl'es 
controlling the spasm . It cannot be easily prorcd whether in 
other cases of tetanus a direct and not a reflex irritation may 
also occur. Difl'en~nt opinions may be held as to the nature of 
this irritation. It is possible that the peripheral ini tation acts 
upon the vaso-motor system of the central motol' organs, so that 
the spasms occur in consequence of reflex distul'bance of the 
circulation.' The disturbance of the circulation may lead to 
further pathological consequences, especially to exaggerated 
reflex irritab ility which may arise sooner or later as a purely 
spinal symptom in the course of tetanus. But it is also possible 
that there may be a pl'Ogressive extension of the diseased process 
from the affected peripheral nerve towards the centre,' which acts 
dirnctly upon that as an irritation, and the presence of ascending 
nPtuiti s in some cases seems to g ive support to this view. 1\.na
tomical changes may thu s follow which are, at leas t partially, 
beyond control , but which need by no means always be the 
same. 

The last supposition is supported by marked analogies, and 
if these are followed out more fully, the concl usion is reached 
that teta nus is lirst o[ all only a symptom which may appear 
under many difl'ernnt conditions. 

1 See Benedikt. Nervenpath. u. Elektrotb. 1874 . p. 3GS, and Heinecke, Deutsche 
Zeitschr. f. Cbirurg Bd. I. 

'See, among others, E. llitzig, Unters. iiber das Gehirn p. 192. 
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Analysis of tlte Symptoms. 

The time which elapses between the occurrence of an injury 

and the outbreak of the tetani c symptoms varies greatly; genl'r

ally it is from five to ten days, but the spasms may begin after a 

few hours, and, on the other hand, weeko may interve1w. In 
rheumatic cases the fact of having taken cold is genera lly r~cog· 

nized but a short time before the beginning of the symptom,. 

Among the new-born the di sea se u sually appea1·s from four to 

eight days after birth, but may be delayed lo11gcr, until the four

teenth day. 

GroctzMr mentions a patient, who underwent amputation, who was attacked with 

tetanus the mom~nt tbe crural nerve was included in a iiguturc, and died after six 

hours. 1 A very marked example of the rapid outbreak of the di sease is found in 

the frequently quoted case of Robison: a ncgro wounded himself in the finger with 

a piece of porcelain, and nfter half an hour was attaclu·d with tetanus. On the 

other hand, very long intervals arc also known to occur; \Varel, of ~Ianche1Stcr, 

reports a case where the symptoms first appeared ten wce;ks after the 

According to Friedrich's invcstigutiuns1 in one case three months intervened. 

gan saw ona case wherein tetanus appeared two months after the w1)und healed; 

the autopsy showed that a splinter of wood was included iu the cicatrix. 3 

The firnt symptoms are generally almost imperceptible, the 

very earliest changes frequently being noticed immed iately after 

awaking [mm sleep. Yet undefined di sturbances of the general 
health, and pains simil ar to rhe nmati sm, which are Jiard to 

define, may also he noticed some time previously. Renewed 
sensitivenP.ss of tlw wonnd, with shooting pains radiating there

from, may also be included in the list o[ these so-called prodro

mata. The commencement is occasionally, though rarely, acute, 
with a single marked chill. 

The spasms.-'l'h e tonic spasms u sually begin in the muscles 

or the lower ja w and ccsophagus, and extend downward to other 

muscles ; sometimes th e attention is first excited on protmding 

the tongue. At first the lower jaw can still be separated from the 

1 Der Krampf, insbcsonderc der Wundstarrkrampf. Brcslau, 1828. 

'AccordingtoC1tr!ing, 1. c. 
1 A lecture on tetanus. 
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nppN; swallowing, even chPwing, cnn still be perform ed; only n. 
i-;t iffne:::;:5 and ttlns ion is no tketl in thQ lwck . Patients with these 
,ymptoms may still rema in out of becl fo r some clay s in tolembly 
1=00c1 condition. But the increase ancl extension o( the symp-
10111 s may al so be very rapid, so that in a few hours the disease 
is fully c1eYelopec1. 

It is stntcd that, as nn exceptional form o f the disorder, the spasms may first 
np pcnr in the injured part and extend to others; while the muscles there are con
trnctcd and from time to time th ro wn into convulsions. 1 

As the di sease progresses the ;jaws are more full y closed . 
~om<·times the two rows of tee th are firn1l y pressed against each 
ot her, the spasm of the oosophag us al so increases, so that the 
i11 troduction of even small quantities or fluid is rendered ex
tremely d iffi cult and fati guing. The locked jaw canno t be 
op<• twd by any power tha t can be used . Speech is difficul t, a 11c1 
the \"Oice is alterec1 from the d ifficul ty o( mov ing the tongue, and 
abo because the muscles of the larynx a re implicated. As the 
facial muscles o f 0xpression nrc a ffec ted the 1..:a xpression becomes 
qnite ch:uactcl'b tic ; the Ioreheacl is wrinkled, tlte ey Pbrows are 
drawn upwal'(l as when one is fatigued, the eyes a.re ~taring and 
motionless; the pupils a re ge nerally contracted. but thl' re is 
mrely s tra bisrnus; the mou t lt is d rawn ou t laterally, the corners 
are drawn clown anc1 the tee th are partially uncoverec1 by the 
lips ; the naso-labial folds are strongly marked . In this way the 
expression of the face is g reatly al tered, a nd there is seen mir
rore<l. in it. a. s ing ular ming ling of opposite feelings. 2 The 
patients look unusually anxious and fri ghtened, but also, at the 
same time, wildly excited, and the mouth is in a ha!C-Jaugh ing, 
haJf.crying p ositi on ; hence Lh e name " risns sardoni cus." The 
altered features of the pa le coun tenance cause the pa tients to 
appear older. Thns, Farr statPs that a man twenty-six y ears old 
was taken fot· sixty. The s tiffness o[ the neck, slig ht a t firs t, 

1 D11puylren, Trait, th6or. et prat. des bles.c;. pnr armes de guerre j nnd I\ey1 Guy1s 
hosp. rep. Vol. V. 

'Of course, thifi mingling of exprcsi;;ions ari.o;es fro m au undue preponderance in the 
power of certain muscles during :i. genera.I spasmodic contraction of all the muscles 
supplied by the focinl nnd trifacial nerves.-Consult Koenig, 1. c. 
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increases until the head is firmly fixed backward. The state. 
ment of Curling tha,t in this way the so-call ed nutator capitis 
may change i ts a,ction anc1 become an extenso1· muscle, depends 
upon a false idea of the action of the sterno·cleic1o-masto ic1. The 
long extensor muscles along the vertebral column bend the back 
wi th its convexity forward, the clwst arches forward strongly, 
so that it seems very broad, and the body may finally res t only 
on the occiput and sacrum. The epigastrium is sunken in, the 
abdomen flattened, and, like all the contractec1 muscles, gires a 
characteristic sensation of hardness to the touch. In this way 
that spasmodic position of the body is brought about, which 
acco1·ding to old custom is termed opisthotonos. 

The muscles of the extremities are more rarely affec ted by 
tonic spasms, those of the legs being somewhat more liable 
thereto, while, according to E. Rose, the forearms and hands 
invariably escape; a statement also made by other observers. 
But this is certainly a rule with many exceptions, as is easily 
shown in some cases by trying to perform passive mo tions with 
the forearm, when the increased resistance of the contrncted 
muscles will be perceived. In the ex tremities, too, the position 
of extension is the one usually assumed, yet in single joints there 
may be flexion. Finally, it may be mentioned that spasmodic 
erection also occurs. The tonic spasms may vary in the differ· 
ent cases in extent and severity, yet they are characteristic of 
tetanns. In some cases the S})as m consists from the beginning to 
the encl in a persistent rigidity of the muscles, bnt in most cases 
there are paroxysms in which the muscular contract.ion is sud· 
denly increased, to remain for a while in that condition, and then 
again to yield to the prev ious comparatively relaxed condition. · 
This sudden and universal muscular contraction throws the 
body into severe spasm. From the synchronous traction o( 
antagonistic muscles t het·e is generally no mal'i<Pd locomotion of 
the different parts of the body, the opisthotonos becomes more 
marked, the head is pressed backward into the pillow, the body 
is thrown forward into a bow, and the limbs are stretched out 
wi th a severe shudderin,g of the whole body. The tongue may 
be caught between the teeth and be severely bitten. The attacks 
may follow each other so rapidly that the spasms may ba•e 
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more o( a clonic character. Trembling of the muscles seems lo 
be ra re, though \Yunderli ch and Kussmaul noticed i t. During 
the pamxysm the patient becomes cyanotic, and is torn1 entecl 
wi th a sense of suffocation from the contraction of the phary nx 
and glottis, a11c1 a feeling of mortal dread; he foams a t the 
month , and 11is chest seems as if wedged between unyielding pil
lars. The frequency with which these attack s recur niri es in 
different cases. It is al so less at the commencement of the di :;
ease, increases dming its course, ancl finall y , in cases which end 
favorably, or towards the fatal te,rmination, decreases again . 
Sometimes the attack s are more frequent during the nigh t than 
during the day. Thus the free interval s rnry from ten minutes 
to hours. Tl1e duration of the spasmodic attack al so va;·ies ; as 
a rule one or two shock s run thmugh the body and then thern is 
rest again , but the severes t spasms may last many minutes, 
indeed, with slight remission, e,·en hours. 

The attacks recur in pait sp ontaneously, without any recog
nizable external ca.use, in part from the most in sig nificant inita
tion acting upon the nerves of sensationi or th e orga.ns of the 
higher senses. Freque11tly a proposed voluntary motion gives 
rise to the spasmodic action, a nd this is especially the case with 
efforts at swallowing, so that the disea se beai·s a resemblance to 
hydrophobia.' The periphernl impressions which give rise to 
genPral spa sms are freqn ently extremely insignifican t; lite ru st
ling of a dl't'SS, the jar of a s tep, feeling the pulse, are sufficient. 
Kussmaul correctly re1rnnks that o ften a grosser irritation, such 
as pricking with a needle, causes no spasm, especially if the 
patient is prepa red for it. 

In traumatic cases it is stated that touching the wound will sometimes very 
readily excite au attack. A sort of aura is also described which sometimes ari ses 
in th e wound Ucfore the attack . 

The orig in of th ~se spnsm s ha s ali·end y bePn di scussPd, and 
bn t littl e remains to be added. The condi tion is one mainl y of 

1 This pret1ominating 1mplicnt1ou of the mn-.cle~ of deglutition is not very frequent. 
R11Re !'iupposes that those cases are accompamed with spasms of deglu tition in which 
th e exciting injury is in the region 01upplie(I by the ccl"ebrnl uerves. R (JSC designates 

these cases especially :\S cert!bml tetanus, or tetanus hydrophobicus. 
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tonic spasms, which persist continuously while consciousness is 
retained, and must be looked upon as co-ordinated . This 
cir ·umstance, as well as the order in which the muscles are 
attacked by the spasms, shows that they ar ise directly from the 
centres \\"hich control the spasms. The parnxysmal exacerbation 
of tlie spasms following insjgnitica nt inHn.tion s, as is seen in the 
later stages of the di sease, must be looked upon as due to 
increased reflex irritabili ty. Moreover, observation shO\\"S that 
the central inhibitory influence over refl ex action is in its normal 
condition, fo r the attacks are more easily a;·oided if the patient 
is forewarned in regal'd to th e sensitive impression. 1 

Compared with the spasms, motor paralysis is exceedingly 
rare i 11 the course of tetanus. Some observations or Rose are 
interesting. He saw paralysis of the facial nerve in cases in 
which the injury p;iving ri se to the attack " ·as in the domain of 
the facial. This excep tion , according to the correct explanation 
of Rose, was doubtless dependent upon an ascending neuritis, 
which may all the more readily cause paralysis or the facial in 
view of the comse which thi s nerve runs through the osseous 
canal. The circumstance that the paralysis was unilateral is 
greatly in favor of this view. 

Other pamlyses have not been noticed in the comse of the 
disease; but, as terminations or sequel;.~, no t only h:i..ve weakness 
ancl interfe1·e nce wi th muscular action from persistent stiffness 
been obsen·ed, but also paralysis. 

Strabismns, which is sometimes noticed, is usually, according 
to \Vunclerlich, a precursor of death. 

Dtuing the whole course of the disease the in telligence is 
characte1·isticall y clear and unclistmbed ; only exceptionally does 
delirium appear a short time before death . The higher senses 
are equa lly free from di sturbance. Sleeplessness is another 
characteristic symptom, and is usually persistent; hut if the 
pa tient does fall asleep, the spasms entirely cease, to recur when 
he awa.kC's; th e s:rnw is true clnring narcos is. 

\\' itlt t he occ utT<'nce of the tonic spasms the .!Jf111'ral health 

1 A description of the changes in the muscles which occur dming their activity 
cannot be given here; only the relations of the increased muscular activity to the 
metamorphosis of tissue are of unusual interest, and are therefore briefly mentioned. 
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is seriously disturbed ; the difficult resp iration , the cont raction 
of the chest a nd cesophagns, the constrained and distorted posi
tion of the body, t he impossibili ty of swallowing, with the pres
ence o[ thirst and hunger, make the situation of the patient 
extremely distres:-:iing. All these tormenti ng symptoms increase 
during the paroxysms of spasm until they are unendurable, and 
the p>ttient is thrown into a state of ext reme anxiety and excite-
111ent. The same is trne of the pain caused by the nrnsculur 
spasms, whic:h may often become Ycry severe. A painful sense 
of pressure in the pi t of the stomach is Yery consta nt ; most 
patients complain especially in regard to tliis. Chalmer and 
othern consider this pain as trnly pathognomonic of the earlier 
stages of the disease. 

The pai11s in tlie muscles l1ave the same character as is fo und 
in other rnrieties of spasm, e.g., cmmp in the calf of the leg. 
Besides these cramp-pains, which are ca used by the pressnre of 
the contra cted muscles upon the sensitive nerves, there is n.lso 
hypencsthesia. Tscl1amer says that pressure upon the con
tracted muscles exci tes severe pains; D emme also noticed iu
crease of sensibility to pain. 

On tlw other I.Janel, Demme found ,-ery decided decrease of 
the acuteness of the sense of touch a nd of temperature. This 
obserrntion stands a lmost alone in these respects, partly, per
haps, becausP the examination ha;:; not always been made; yet 
this change of the conduction o f the sensitive nerves is certainly 
not frequent. Perverted sensations, or pancsthesiro, are also 
repo rted in some few cases. 

The stiffness of the muscles docs not cause the above-mentioned sense of pain 
in all patients; sometimes it is felt only during the paroxysm. Tn<lccd, single 

which during the severest attacks no pain ls felt. G. Blanc 
mentions in one patient the severest muscular contraction caused only a. 
plcasuntscnsntion of tickling. 

~,11e skin jn most rases is alm ost constantlv covered with pro
fuse iwrspiration; this is g reatly favored by frequent attacks of 
spasms. The explanation of this sy mptom is clParl y thi s, t hat 
the incr('USC>Ll mnscu1nr action in crl'nSPS the blood-pressure in tlie 
cutaneous vessels, a11d thereby the action or the sweat glands is 



346 DAU ER. - TJ-:TAXUS. 

increased. That this secretion of swea t exercises no marked 

influence over the course of t he bodily temperature, though the 

ncpu1·ized moisture abstracts heat from tlie bocly, may be con. 

dueled from what is found in other rnrieties of diseases when• 

sweating occurs with both high a.ncl low temperat ures. 'rill· 

appearance of suclamina in connection with this is frequent, ant! 

is of 110 further signilicance. 

A. Vogel noticed furunclcs in one case, but r<:fcrrcLl their presence to large doses 

of bromide o[ potassium, which had been used. 

During the persistence of cramp the respiration is onlJ 

slig htly chrrngt,d i11 frequency ; the patients breathe from twenty 

to twenty-four times })er minutP, or even less, but with greater 

effort a nd with a painful sensation of increased resis tance. 

The auxilia ry muscles of respiration are affected by the 

spasm; the contracted abdominal muscles o!Ier resistance to tlw 

dia pl1ragm. Hence it happens that the secretion of the bronclii 

nece:-:;sarily accumulates, and cann ot be removed by coughing, 

since the p rnponclerating ac tion ·of the inspirato ry muscles dur· 

ing lhe spasm seriously interferes with the falling- in of the 

thoracic walls from their weight and with the forced expiration 

necessary in coughing . 
Dttring the convulsions there is decided interference with the 

breathing ; the pa tients become cyanotic and hm·e the sensation 

of wa nt or air, of clanger of suffocation. The clyspnma is caused 

in part by the spasmodic narrowing of the glottis, but espec ially 

by the spasm of the more powerful inspira tory muscles and the 

implication or tl1 e cliaplm1g m. The th orax is spasmoclica ll y in 

the position of inspiration, the diaphragm is al so drawn clown· 

ward; thus I he expi rati on is seri ously restri cted. In one case 

rnportecl by \\' un clerlieh the rPspirat io n was nnnsnally slow, 

twelve to six tl'l' tl in thP 111innLf• ; cln r ing the parnxysms the 

respi rato i·y acti on ceasPcl , the ahdomPn proj<>c te(l fo rward , the 

in tereostal museles rema ined st iff. The return of respiratory 

act ion btign n wilh the clia phncgm, which, though pre\'io u~lr 

contraetecl, sank s till lower. An opinion has already been 

ex pressed as to suliocation being the cause of dea th. 
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On account of the spasm of the glottis, tracheotomy has been proposed and per
formed, but always with unfovorn\Jlc effect, for the pulmonary symptoms (bronchi tis 
and accumulation of secretions) increase to a dangerous degree aftt:rwarcls.' 

The pulse during teta nus may be entirely normal , or b<>low 
the normal number,2 ancl between the paroxysms it .i s, as n. rule, 
normal or only slightly accelernted. But the frequency rnries, 
depending upon the attttck or spasm, since with every shock the 
pulse ri ses ten or twelve beats, and becomes lower when this 
relaxes. Exceptions are sometimes found; thus Ilennen, l\Iac
grigo l' ancl Morrison saw the pulse unaffec tell. during th e sever
est attacks. But during the paroxysm the frequency of the 
pulse may be much increased, it may even reach 180. This 
enormous frequency is seen most often in the last stage, and at 
that periocl the symptom does not depend upon the spa"111s, 
which only cause an additional increase in the otherwise high 
pulse; thus Griesinger in one case noted a pulse of 170, while 
during sleep it was 140. This excessive frequency is ind et•cl the 
result of many factors; it 011ly remains to inqnil'e which is the 
more important. 'fhe simultanPqus presence of a high temper
ature certainly has an inllueuce. Yet probably au abnormal 
"ction of the ca rdiac nerves is the most important factor, though 
at present it is not possible to decide whether there is diminu
tion of the tone of the pneumogastric nerve or irdtation of the 
sympathetic. In favo1· of t11e latter supposition is the quality 
or the pulse, which is found to be small and irregular, pointing 
to a vaso-motor irritation. 

According to Liston the vessels may be contrncted to snc-h a 
degree that even amputation may be performed without the loss 
of a drnp of blood. The contraction of the vessels reac ts upon 
the heart as an accelerating cause throngh tl1 e inc1·ease of re~ist
ancc. The resistance is al so considernbly increased clnring the 
attacks or spasms by the mu sc ular contract ion, so that the 
iuerease a nd decrease in the frequence of the pulse is dept>ndent 
upon the accession and cessation of the spasms. 

The lwart rnay suddenly cease acting during the attack; this 

1 1\fod. Times noel Gnz. London, 18.14 . p. 462. 
' See J. w: Oglt1 'l'rausact. of the Clin1cal Soc. 1872. Yol. V. 
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can be determined by experiments upon animals, and agrePs with 
obserrntions upon patients. This does not denote the existence 
of tetanus of the heart, as is evident d priori, mid is still further 
provecl by the cessation which occurs during dia stol e. Probably 
the cause is to be founcl in the sudden increase or res is tance, 
especially as there is also exhaustion and cardiac debility; or 
there may be irritation of the pncumogast ric. 

Increase o.f temperafore in tetanus 11as be>en recognized for a 
long time ; i t was noticed by de Ilacn, then by Bright and Pre· 
vost. Nevertheless, opinions have been Yery rnuclt divided as to 
whether tetanus is a febrile process or not; thus Hillary, 0. 
Beirne ancl others asserted that tetanus ran its course without 
fe1·er. Lately this fact has been made the subject of so m1mer-
011s investigations, under the stimulus of \\' underlich, that the 
resnlt may be summarized thus : Tetanus causes no increase of 
temperatm e or only a s1ight increase, and this, according to J. 
Ogh·, occurs especially in the evening. 1 or course, there may be 
fever H Lhe wound or sorne other complication causes it. On 
the other hand, in many cases of thi s di sease it is found that 
th e tern perature ri ses to an excessive he ight, ancl this exacerba
tion occurs generally a short time befo re d eath-in one case of 
\\' undedich it was 44.73° C. (112.73° F.) in the axilla; it has 
al so been found that after death the temperature continues to 
ri se for a considerable time. Th~ elevation of temperature 
shortly before aml after death has been frequently noticed 
since \\'underli ch , but it may also be wanting in fatal cases of 
clearly marked tetanus (J. Ogle, E. Rose) . 

An understanding or these relations has been much fa,·orecl 
by experiments upon animals. The inves tigations or Leyden, 
then of Billroth and Fick , agree perfectly in their results : In 
tetanus caused by elec trical irritation of the spinal cord the 
tempem.ture ri ses enormously, and also continues ele1·a.ted after 
death (B illroth and Fick). In each attack the temperature sinks 
somewhat during the first moment, then it ri ses continuously, 
and, indeed, this ri sing lasts some time longer than the muscular 
contraction. Before the contract ions the temperature is lowe1~ 

1 Transact. of the Clinic. Soc. V. 18i2. 
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in the muscles than in the rectum, but with the spasms th is rcla
tioo is reversed. 

l'he same occu1·s in tetanu s from stryc~rnia poisoning .' 
These high temperaturf>s, ns they are seen jn many c:rnPs 

c1nring tlw final s tage o[ teta nus, have been re[en ed by many to 
th e muscular spasm, therefore to increased production of heat. 
\\'hen a mu scl e fall s into a s tate of contraction i t not only be
comes c1emonsrrnbly war111 er, but thern is in trn th more Jt pat 
produ ced in th e ac ting m11"cle. The increase o[ temperature 
dul'ing muscular ac tion is round not only in the muscles them
selres wl1irh are in ac ti on, bu t also in the whole body ; but in the 
body coll ectively the increase is very slig ht (according to Dewy, 
0.70 C. [1±° F .]). 

The increase or temperatn re in muscles in a s tate or actidty 
was proved by Becquerel and B1·rschet, then with bet ter method; 
by llelmh oltz. Solge r has reported the increase of tempera ture 
i11 <1Xr ised mnscles, ancl al so the diminuti on a t the b<-'gin11ing ancl 
the continued increase a fter the cessa tion or contracti on, and has 
deRignatecl these phenomena as neg:ith· e te mpe1·a tu re variation 
ancl as suppl emental increase ;' but, according to Ileiclenha in, the 
temper::ttnre in creases imm ed iately with the beginning of tli e 
tPtanus, ::i nd the nrgath·e ,·ariati on is an error o[ obsen ati on.' 
Ziemssen has sho wn th e in crease of tempe ra.tun• al so in Lhe layer 
of skin which lies above the contracting muscle. ' 

Th rse facts cl o not, h ower er, cone! usi\'ely pro1·e tha t more 
heat is really produced dlll'ing the act ivity o[ mu scles ; tha t the 
rise in tempPrature is reall y caused by increased product ion o[ 
l1eat. Billroth a nd Fick, indeed, a lso found that durin g an 
at tack or tetanus the temperature rose much more rapid ly in 
the mu scle than in th e rec tum , while during res t the ternppra 
tlll'l' O[ the g roup or llltlSC\C'S PXaminPd was lower tlrnn tha t o[ 
the n'c tum. These observations arn enough to render it p rob 
able that there is an ar tnal increase in the producti on of h('a t 

1 Guentz. Beobachtnngen Uber die Temperatnr bcim TetauU8j and A. Jfto·on . De 
la.cn11>1ede l'CIC\'at. Gaz. med. 1872. 

; Stud. nus elem pbyaiol. Inst.it. zu Ilresla.u 2. Heft. 
3 J\l l'ch. Le istnng. Wiirm eent wickelung u. s. w. bei der l\Iuskclthritigkeit. 
4 D. Elckt.ricitiitiud. Med ic. 
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c1nring mnscular action, and this Yiew is more firmly establi shed 
i[ the products of tissue change during res.t an cl dur.ing ?caiLon 
are compared. Yoit bas shown that nrnscular act1011 1s'1t 
accompanied with any marked increase in the decomposition of 
albumen in the entii·e bocly, while, according to P ettenkofer and 
Yoit, the excret ion of carbonic acicl is very much increased 
during muscular action. Thus, du ri ng action more heat is pro
clttc<'d, b0s ides t he mechanical power, ancl, indeed, the excess may 
pqual the ent ire heat.prnducing power of the non-nitrogenous 
substances which are more decomposed in consequence of the 
muscular action, while probably the prochtetion of mechanical 
action belongs only to the albnminoid subs tances, and a trans. 
formation of heat into mechanical power within the body is 
improbable. 

The explanation of the extraordinary temperature in tetanus, 
on lite ground of muscular action, seems to obtain still fu1ther 
suppo1-t from the circumstance that in it the muscular action 
consists chiefly in tonic spasm. A muscle in a state of tonic con· 
traction, according to J. Beclard, produces more heat than when 
employec1 in ordinary work, and, according to Ch. Bouchard ancl 
J . l\I. Charcot, spasmodic actions may he divided into two 
groups with reference to variations in temperature, viz.: one 
group with static contractions, which cause a greater or less 
increase in temperature; the oth01-, with dynamic contractions, 
which ha ve no influence upon the temperatnrn. Such a di stinc
tion is, however, by no means always correc t. But if the above
mentioned inttnence upon the temperature is ascribed to tonic 
spasm, on the ground that such spasm accompli shes no external 
w01·k, this is sm ely a rnistake.l 

But in settl ing the question of the increased production o[ 
heat during muscular rrct ivity we by no means se ttle the matter 
of the abnormal elevation of temperature during tetanus; ind~ed. 
th e most cogC'nt reasons ex ist against accepting the one as an 
explanation of the other. \Ve know how slight an increase of 

1 Tbe error, indeed. is evident from the simple consideration that that amount of 
heat which corresponds to the mechanical work accomplished Ly a man is so slight that 
au increase of the temperature of the body cannot be explained thereby, especially a.s 
the specific temperature of the body (the muscle) is very high. 



ANAJ,YSIS OF TllE S Y;\lPTO:.\[S. 351 

temperature occurs from se,·ere muscular action. Furth Prmore, 
cliliical obsenation sh ows that in tetanus, notwithsta nding the 
most serere spasm, the temperature may be, ancl generall y is, 
normal un til it ri ses a short time before dea th, often simulta
neously with a cessation of the contractions. 

The possibility of a regnlating power which mainta ins the 
temperature o[ the body at about a certain s tandard, notwith 
standing ,·arying degrees of heat-procluction, exi s ts in tPtnnns 
just as w<' ll as in a normal condition, as is prn1·ec1 by the fa ct of 
Lhe tem1w ratu1·t:· l'l'lllaining normal in spite of the mu sc ular 
cramps. It is CPrtainly more co1Tec t to re(PI· the increase o( tem
perature towards the encl of life to a disturbance of this regul a t
ing P""'N than to an increased production o[ heat bey ond the 
limil which can be compensatecl for . 

The cx t1·aordinary high temperatnre occurring just before 
Math clops not bPlong exclusively to te tanus. The sanw condi 
tion is found likewise in injuries o( tho ccrd C'al vertebrn:', the 
mos t in, trncti1·e example of which was obse1Te<l by Brocl iP (di s
locat ion o( the fif th and sixth cerdcal vprtebnc, with a te mpera· 
ture of •13.QO C. [111.02° F. ] without muscnlar spasm). Yery 
tll'ariy the same is seen in oth er cerebral a nd spilrn l affections, as 
is shown in cases reported by " ' unclel'lich. ' 

'J'he question o( the regulation of the tcmperatnre of the hody 
is as yet by no m('a ns se ttled. It is a fact tha t complete clh·ision 
o( the Rpinal cord in the neck causes tl1 c temperature rapid ly to 
si nk, unl 1'RS the ra pi cl loss of hea t is pre1·cntecl by ex tern al means. 
A co111111unication is thereby in tenupted in the cervical port ion 
of the cor<l wl1ich, normall y proceeding from the central ')'stem, 
p1·t'1·rnts the ra pid loss of heat. IC. h owe1·er, the communication 
is not in lPrfc recl with. and the centre is irritated, the tempera ture 
rise<. The further c11' tail s o( the ques tion are unimpo1·tan t for 
our pnrposP ; y et, f.o l' th e present, we may rt>gard the ,·aso
rnotor crntrcs as am ong th e organ s gon.'rning the regula tion of 
heat, without clanger o( falling into an y seri ous error. 

Hence W<' are led to the conclusion that the excessive in(' rease 

1 Arcbiv dcr Hcilkundc. 1804. Bd. V. See al so Guentz, Alig. Zcit.schr. fi.ir Psych. 
1868. 
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of the temperature in tetanus ari . es from an irritation of a 

centw of i111wrrntion which normally is concem ed in effecting 
the escape of the rnriabl" amounts or heat produced wi thi n the 
body. At the same lime the produc tion of heat is increased by 

tile exaggl•1·a.tell muscnlar action. 
A post-mortem increase of temperature has been noticed 

since de Ifai' u after death from Yarious causes; only in tetanus 

alone it is common for the post-mortem increase to be very 

g reat, as 'Vunderli ch first statPd. The reason for tl1is elerntion 

of temperature after the cessation of the circulation, according 

to HuppPrt, and also according to Fick and Dybkowsky, is to 

be found in the sett ing free or heat during the stifl'Pning or the 

muscles, on the coagulation of the myosin. .\ t the same time. 

with the cessation of I.he circulation, the circnmstanc<>s govern· 
ing the g iving off o[ heat change, the exchange from one layer 
of the body to a nother is accomplished by conduction without 

the intcrrention or the circulation. 

P rocesses o.f Decomposition. 

Condition ef llte urine.-The amount of urine passed in 
twenty-four hou rs in tetanus is u sually below the average in 

health , e,·en in persons fasting; on cooling, th ere is grncrally a 

tlepos it or the m ates previously held in a saturated sol ution by 

tlie elevatctl tcm1wmt11rc. The reaction is strongly acid. corre· 

sponcling to the co1wl'ntration (only exceptionally alkaline by 

decomposition), and tlw specific gravi ty is proportionately high. 
The urine is ri ch in brown coloring matter. 

Exceptional cases occur in which large quantities of urine rontainin 2 but little 

coloring matter arc evacuated. but these depend probahly upon complicatmg cir· 

cu1mtanccs. Tetanus is then distinguished, by the amount of urine excreted, from 

some other forms of spasms with a lrngc amount of urine (urina spastica). Textural 

di seases of the kidn eys can hardly play any part here, but a numhcr of other eondi· 

tions coexist w ith this diminution o f water in the urimuy secretion, such as pl'Ofuse 

perspiration, difficulty in drinking, diminished pressure in the aorta. Experimental 

investigation has not yet settled most of the questions concern ing the influC'ncc of 

the renal nerves upon the action o f these organs, while the varif'fif'S of spasm 

plainly point to such an influence. The C'Xperiments of Cl. Bernard, Eckhard, and 

others1 arc as yet not suO'icicnt for pathology. 
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Albuminuria occur;, but not habitually; the proximate 
ca.uses of this may, iHc1eed, rnry; it may result from cong1~stion , 
espPcially in the Inter stages, or from complication with 1·enal 
diseasP::;, which occur independent ly or the tetanus, as nrn8t be 
supposed in the case reported by Kussmaul.' As yet too little 
is positirely known in regard to the intluence of innerrntion to 
take it into account as a factor. Albuminuria is not a frequent 
occurrence in tetanus; vPry many negati,~e facts are found in 
medic-al literature, allCl in fi ve cases wherein I examined the 
urine I fo1rnd no albumen. 

An observation o{ Griesinger is clcscrving o f mention. Io a case of trnumatic 
tetanus he found in the urine, which had a dense deposit, numerous pale cast~, 
without albumen. A.t the autopsy there was found on ly desquamation of the 
pyramidal portion. t 

'l'hc presence of sugar in the urine in tetanus is also of 
interest. This was first noti ced by Demme. A. Yogel has al so 
described a case of rheumatic tetanus in which there was sugar 
in the urine. Vogel refers the phenomena to irritation of the 
ipinal cord. 3 This is, however, very rare. 

The urine in tetanus generall y possesses, to a very great degree, the peculiarity 
of reducing the oxide of copper, but without · depositing oxydul. The fluid 
changes color by boiling, and takes a clear dark-yellow color. The amount of this 
reducing substance is, of course, only dependent upon the concentration. 

The excretion of nitrogen in the urine in tetanus was ffrst 
detern1ined by Iluppert in a case of rheumatic tetanus. The 
mriations in the daily amount or urea \\'ere so great (45.2 ancl 
12.2 gnns.) that they cou lcl onl y have been dependent upon the 
absorption of varying amounts of nourishment. The clemancl 
for nouri shment, according to hi s statements, was very aetirn, 
but the appropriation of the nouri shment was much interfered 
with.' On the contrary, Senator, after examining two cases, 
came to the cone] usion that there was no increase in the excre
tion or nitrogen as compared with that in a person who \\'US 

• Berl. klin. Wocbenschrift. 1871. 
' Arch. der IIeilk. 1802. 
a Deutsch. Arch. flir klin. 1\£eclic. Bd. X. 
~Arch. der Hcilkunde. 1802. p. 177. 

VOL. XIV.-23 
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fasting; that the course of the decomposition of albnminoid 

matter was iudependent of the attacks of spasm, uud that it was 

not even clear that the increased temperature exercised any 

intluence thereon. 1 I arri 1·ed at the same rnsult in two cases 

where I cm-ried out experiments to determine the decompo· 

sition of albumen. 
lience also in the pathology or tetanus the proportion estab

li shed by Voit holds good, that the activity of the muscles takes 

place independently of the decomposition of albumen. 
Among the components of the urine containing nitrogen 

creatinine is of interest on account of the relations to muscular 

action ascribed to it by earlier observers. Senator, in his cases, 

found but a very small quantity of creatinine in the mine, 

agreeing with the facts es tabli shed by Nawrocki for individual 

muscles, and more extensively for the whole body by Yoit. 

Creatinine or creatine, therefore, stands in no i-elation to the 

activity of tfrn muscles; hence in general tetanus there is no 

increase in its amount. 

Scnntor even fou nd the nmount of crcntinine diminished in comparison to that 

of urea.; this would support the view tlmt by musclllnr action a portion o{ the 

crcatine nnd crcatiniuc is transformed into other compounds, which is quite possible, 

according to the datn given by Voit. 

Ko direc t es timate has been made of the amount of carbonic 

acid produced through the decomposition oC the non-nitrogenous 

substances. Yet from other well-known facts it may be inferred 

with great certainty that it is increased proportionately with the 

muscular action. 
In regard to the digestive organs it may be mentioned that the 

tongue is generally dry and coated, the saliva is tenacious and 

ropy. 
The thirst is very grPat and d istressing on account of the loss 

of water through the skin and the diffi culty in taking liquids. 

The desire for food is often not at all diminished, there is the 

most acute linnger, and food is well borne when the stiffness of 

the jaws does not prevent its being taken. On account of the 

above difficulty, therefore, the patient may actually suffer 

1 Virchow's Archiv. Bel. XLVIll. 1869. 
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severely from hunger. Tlti s fact shows that the gastro-intestinal 
digestion is at least not al ways dernngecl. 

Constipation is a comm on symp to m in tetanus ; the freces 
also have an intensely strong odor and an unusual appearance 
(" like sloughs"), depending upon the length of time they have 
remained in the in tes tines. The constipation is probably depend
ent upon the ri gidity of the abdominal muscles and anomal ous 
peri stalti c action, but onl y in a slight degree upon the spasms of 
the sphincters. The anomalous perista lti c action may be fo und 
in the failu rn of regular propulsive motion ; ev identl y cessation 
of motion as well as persistent spasm may check the pl'Opulsion 
of the contents oE the bowels, and it is quite possible that in 
tetanus the muscles of the in tes tines may be in a sta te of spasm. 

Mir turi tion is not seldom affected, and the urine cannot be 
voided volun tarily; involuntary micturition during the pal'Ox
ysm or as a symptom of parnl ysis d uring the later stages is 
more rare. This is more common among children. According 
to E. Rose the retention of urine depends upon the defi cient 
action of the abdominal wall s, n,nd thi s is ce1·tai nly n, cause, but 
not the only one. There is a t the same time also spasm of the 
sphincter vesicre, or, rather , a loss of ability to relax that muscle. 
The abdominal muscles are indeed in a state of rigidity, bu t they 
are not withdrawn from the control of the wil l. The retention of 
urine is al so by no means constant, and will frequently cease 
spontaneously if the patients are pu t in to a warm bath for n, 
while. 

Terminations and P rognosis. 

The symptoms described may be present with more or less 
severity in individual cases, they may also in part be wanting; 
and it is the varia tions in this respec t which give to each case 
its individ ual character and mark the intensity of the dioease. 
Thus, there are ex tremely light cases in which, besides trismus, 
there is at most only some' stiffness of the neck ; such cases occur 
espec iall y from the effects of a chill. In adul ts their termination 
is favorable, yet i t cannot be positively foretolcl whether there will 
be a further dPvelopment of the symptoms; bu t in children even 
trismus is very dangerous. 
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So soon as tho symptoms arc developed to their full extent, 

the danger to l ife is extremely great, aml among the newly bol'!1 

the fatal termination of tetanus is so constant that tlrn occasional 

cases of recovery ha1·e been looked upon as being probably enor; 

ilt diagnosis; still, inclil'idnal cases of reco1·ery are certainly 

Sl'('11 . Among the different symptoms there arc also certain 

whose presence is peculiarly signiticant of clanger. 

Most physicians consider the rheumatic variety as less dan. 

gemns than the traumatic; by othet·s, howe1·er, this, too, b 

denied.' It is clifllcttlt to form a definitive opinion in reganl to 

the rate of mortality in tetanus. In the first place it mar be 

ques tioned wlwther in certain collections of statistics the milder 

and insignificant cases have been included; then the collection 

of the cases separately pnblishe(l is open to tho objection that 

the favorable cases are more freq t1ently 1rnblishecl than the 

unfavorable, as the object generally is to ca ll attention to the 

results of therapeutic measures. Thus, the tables girnn by 

Ft·iecll"ich and Curling do not harmonize with the army reports. 

Tlte truth will be founcl to l ie midway between the two, as the 

lntter show too high a rate of mortality on account of the unfaror· 

able circumstances which ai-e connected with the care of the 

wounclecl in war. 

In the tables given by Curling, of 128 patients 58 are noted as recoveries; by 

Fr iedrich, of 252 CflSCS 128 proved fatal. On the other hand. Macgrigor, in his 

report of the English and Spanish wnr, declares that among some hundreds of 

patients there were only fow cases of recovery. According to Tl. Demme, of 86 

cases of tetnuus in the Austrian and Sarc.linian-Frcnch war 80 were fatal. 

According to an olcl surgical n1le, tetanus is the more likely 

to encl favorably the longer the period of time between the cama· 

tirn injury ancl the occurrence of the tetanic symptoms. Statis· 

tics :justify this statement; for, according to Poland's collection 

in Guy's Hospital, 96.7 per cent., and in the Glasgow Ilospital, 

9G.6 per cent. of the cases of tetanus proved fatal when the 

symptoms appeared within ten clays after the injury, while the 

entire mortality is 84.2 ancl 87.5 per cent. (E. Rose). 

Different au th ors ascribe peculiar prognostic value to sin"le 

1 The Dublin Journnl of Med. Science. 1872. HI. p. 185. 
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symptoms. Thus, Laurie says, thosP C:LSPS are especially serious 
where during the iii-st tlays of the disease e•cry attempt to "''"al
low causes an attack of sufTocution. 'l\'uncler! ich sees the first 
si~ns of llw fatal catastrophe in the occurrence of a slighl stra
hi,nH1'; the clanger of a very frequent pulse is especially insistecl 
upon by Parry. The prognostic Yalne of these and similar 
separate signs is, h owever, always ratlirr limited. Yet almost 
all physicians agree in this, that wlwn• tlw paroxysms are serere 
:incl of fr0q ucint occurrence, there is grc>n.t danger to li (e. 

A quickly fatal termination is the rule in cases where the 
rigidity rapidly increasing becomes ,·ery great- in the so-calletl 
acute cases, according to E. ]lose. CasPs arc rc,corclecl where 
death occu1Trcl in the short space of a frw hotll'S; thus, \\'l1y tt 
saw a young girl die after ten hours. Especially in the 1w11·ly
born death generally follows in u very short tinw. ~fost of the 
fatal cases occur within the first ten clays from the beginning of 
tlw clisease. Among Friedrich's 128 fatal ca,es 8:3 died within 
the first four clays, and according to the statist ics of Poland, 
corPring 202 cases, 03 per cent. died during the first Jim clays, 
ancl 88 per cent. during the fast ten days (E. Rose). 

Hence we deduc<1 an important prngnostic rule, namely, that 
after the first days the probability of recovery rapidly increases. 
Tltis has been long known, ancl found expression in the Hippo
cratic aphorism, according to which tetanus CJl(ls in recornry if 
the fourth cby of the disease can be sun· ived. This rule is, of 
course, not trne within st1ch nan·ow limits, as death may occur, 
cx<·eptionally, even after the cou rse of weeks. These exceptions 
depend upon the fact, either that the paroxysms of spasms are 
renewed after they had once ceased, or death takes place from 
exhaustion and complications. The paroxysms of spasms exert 
a Rpecia l influence upon the extreme mortality during the first 
stage of the disease; their long continuance renders life impo,si
blc: ancl hence, if their severity does not quickly diminish, they 
prn1•e fatal. In fact, death freq uently occurs during an attack. 
ln other cases the spasms cease, and dNtth follows during a mild 
c]pJirium, gPneraJly with greatly increased frequency of the pulse 
antl high temperature. 

In cases of recovery the con1·ulsive attacks diminish, bccom-
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i11g lighter and less frequent, and after a time entirely ct·asP. 
The rigidity still continues for a while; it disappears very gradu
ally, and not in any part icular order. Hence, it is gpnerally 
many weeks before complete recovery ; indeed, a. certain frn•gu
lal'ity in muscular aetion. the sense of stifTness, may peroist quit<' 
a Jong time. Possibly mptures aml hemorrhages have an i11ilu
ence in this direction. The retum of sle<'p is also a favorable 
indication. 

Jn certain cases of tetanus permanent consequences, paraly
SPS, have been reported. This is, however, Vl-'l'}' rare j r, in<l.eec1, 
tile acctu·acy of these observations may not be doubted. 

Diagnosis. 

In well-marked cases the features of tetanus are so clear that 
there is no difliculty in the diagnosis. Yet, at the beginning of 
the disease the obscmcr symptoms may be easily overlooked, or 
tlwir importance underestimated; in cases of disease among 
mu·slings, especially, the disturbance in nmsing should lead to 
local examination. Then, too, it is possible to confound this dis
ease with some others, both in its beginning and during a more 
advanced stage; finally, there are cases which, accord ing as 
views difier, will be called tetanus by some and a clifierent 
disease by others. 

In by far the majority of cases trismus is the first symptom 
of tetanus; rarely is it the only one. But as tbc stifiness of the 
jaws may occur from various circumstances, it is especially 
necessary to examine whether it may not depend upon some 
local cause, as angina, parotitis, disease of the teeth or of the 
articulations, etc., and this is not a diflicult examination. 

The diagnosis of those cases of tonic bilateral spasm in the 
doma in of the trigeminus, which depencl upon other causes, and 
am not to be regarded as tetanus-the so-called maslicalor?J 
facial spasm (see this Cyclopredia, Vol. XL p. 301)-mnst depend 
upon a consideration of the etiology and the accompanying 
symptoms. Fu1'thermore, the statement of E. Rose is of value 
ltPre, according to which, even in the light forms o[ tetanus, the 
cervical 1puscles are slightly afiected, so that simple trismus 
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must be cousitlered of rare occnnence when the comlitions are 
present which may give rise to tetanus. 

It has been already stated that tetanic spasms may occur in 
connection with a great number of morbid p rncesses, and that the 
succession and 01·der of the spasms especially determines the 
diagnosis. Thus it is ea.sy to recognize general conntl ::dons as in 
urmmia, l ikewise other form s of spasm, as epil epsy, paralysis 
agitans with muscular sti ffness, etc. Hysterical spasms, too, 
can eas il y be distingL1ished from tetanus, thoug h the resembla nce 
is so great that a hyste l"ical tetanus bas been describetl; but an 
interral of uncertain length, which is entirely free from spasm, 
follows the parnxysms in hysterical lli sease, and then the l1ys
teria can also be recognized by other symptoms. Diseases of the 
spinal cord, accompanied with symptoms of motor ini tation, 
espPcially myeliti s, are likewise not difl\cult to distinguish from 
tetanus by the order of sL1ccession of the spasms and the pai-a
Jytic symptoms which appear at the same timP. 

In cntain stages tetanus may be ro nrounded with CPJ'<'bro
spinal mening itis, even with tubercular ba~ilar H1 (•ni11gitis, a::; 
both gi,·e rise to stiITness of the neck. Bnt in till' two !niter 
there is rnrely trismus, ancl the accompanying symptoms of both 
proccssc:5 wou1d pre,·ent any prolonged mistake. 

That form or spasm known by the name of te tnn y can be 
snffi cit•ntly disting uished frnm tetanus by the Yery cli!Terent suc
cession or the spasms, the perfect in termissions, also by Trons
se:w·s symptom and the result of electrical examination (see thi s 
Cyclopmdia, '.'ol. XL). 

It is of interest aml important to rPcognize during life the 
difrerrnce between essential tctnnus ancl cases of toxic origin, 
e>pecially strychnia poisoning. (F or a more accurate account of 
thi ~. see this Cycloprndia , Yo!. XYII. , also tlie proof or tlw ]WPS· 

enre or poison in cases oi poisoning.)' The principal cliag-noe tic 
points may be sum med up as foll ows : Essential tetanus lwgins 
with trismus, nnd graclnally descends to lower muscles ; the in
Cl'<'asl' of r0ttex irritability is at first not very marked; on the 
othl'r hnnd there is no intermission or the tonic spasms. In 

1 Compare also L. Jlermann, Lehrb. dcr Toxikologic. l Si-1. 
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strychnia poisoning the genern l reflex spasms appear immedi
ately in their full inten8ity, but there are perfect intermissions, 
and they soon end in death or recovery. Besides, in the tetanus 
caused by strychnia, the spasms chiefly aJiect the extrem ities, 
the hands, but in tetanus it is not so. In strychnia poisoning 
there are gastric sy mptoms, ancl consciousness is lost, symptoms 
which do not occur in tetanus. These diagnostic clifferencps are 
not so cleal"iy markecl as the above statements would lea<l one to 
snppose, ancl they are well clelined only in cases oI acute poison
ing when compared with the lighter cases of tetanus; in chronic 
poisoning the phenomena are different. 

It is scarcely necessa1·y to mention that tetanus must not be 
confou nded wi th 11ydl'Ophobia, as formerly happened; the latter 
resembles tetanus only in the reflex spasm of the muscles o! 
d~gh1tition, but otherwise the two diseases have little in com
mon. (See thi s Cyclopmdia, Vol. lII.) 

Treatment. 

The histo1·y of the treatment o! tetanus is 1·ery instructil·e, 
showing how little prospect there is of establish ing any tbera
peutical proposiLion by purely empirical means. There is scarcely 
a remecly, especially if it has any intluence upon the nervous 
system, which has not been usecl in !he treatment of tetanus, and 
been praised for its success. On the other hand, we sec again 
also that so-called empirici sm can never be without theoretical 
ideas, and is always founded upon them.' Thus the notion that 
tetanus was of an inflammatory nature, !eel, as a natural conse· 
qnl'nce, to the use o[ antiphlogistic remedies : bleeding ancl mer
cury. Mercury was highly recom nwnclecl by Donald llfonro, 
anLl was subsequently often usecl even to salivation; but Laney, 
,T. M'Gregor. lllosely aml others, declared that its use was with
out good effect and injurious, ancl cases have been rc>po1tecl in 
which, indeed, the outbreak :if tetanus was connected with tbe 
fact or the salivation . It is scarcely necessary to say that mer· 
curial stomatiti s occu1Ting with the tetanus is not a matter of 

1 See 1\Ied. therap. WOrterbuch vou Git. Siegert. 1850. 
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indifference. General blood-letting, which formerly retained its 
reputation in the treatment of tetanus, notwithstanding many 
contra-indications, has in a great measure lost its reputation, 
owi ng to the lack of intlammatory changes founcl in the body. 
Tetanus is no longer treated by bloocl-letting, unless it be in 
Italy. The spasms may, indeed, tempornrily cease after bleed
ing to syncope, but it is scarcely necessary to refer to the initat
ing effect of cerebral anremia upon the motor centres. Besides, 
there are numerous other reasons which forbid extensive bleed
ing in the treatment of tetanus. Individual cases of rncovery are 
not sufficient to offset these contra-indications. 

No attention need be paid to this nor to an entire series of 
similat· procedures in treatment. I believe that' the symptoms of 
tetanus present very decided indications, since there cannot be 
any question of a trnly specific line of treatment. 

As tetanus is of traumatic origin in the vast majority of 
cases, and as we cannot avoid the conclusion that improper treat
ment of the wound and unfavo1·able hygienic conditions ha,·e 
great intlnence upon the occurrence of the disease, it is indispen
sable to use all possible care in the treatment and care of the 
wounded, according to the well-known principles of surgery, and 
especially is the influence of sudden and severe changes of tem
Jlerntnre to be avoided. 

Ir a case of tetanus is dependent upon the lesion of a peri
phern 1 nen·e which can be reached, it seems necessary to cut 
short the peripheral irritation according to the best of onr ab ility . 
'fhis proposition has been long recognized, and the solution of 
the problem lias been sought in various ways. Amputation and 
exr ision must appear the most certain means to eradicate the 
evil by the roots; these procedures have often been put in prac
tice, and wern especially praised by Larrey, and even at the 
present time the discussion in regarcl to them has not ceased. 
Clem·ly this question only relates to secondary operations, when 
the symptoms o[ tetanus are coming on or are already present; 
that is, to operat ions which are performed on account of the teta
nns, and for no other reason. But the most satis[actory reasons 
exist in opposition to ampntation; the wound left thereby itself 
again presents a seat of initation for the ends of numerous 
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nerves, and these may under some circumstances give rise to 

tetanus even after primary a mputa tions. Then the discovery of 

ascending neuri tis, with all its consequences, would contraindi

ca te amputation, as the objec t sought by the operation would 

not be gained. Among the opponents of amputa tion we find the 

most celebratecl surgeons, such as .A.. Cooper, Dupuytren, and 

others. The indication present should be foliilled by milde1· 

measures, by division of the nerves, which was first clone by G. 

Hicks. The most striking results of thi s method were obtained 

by J\Inrray , and many examples of its favorable influence hare 

since bePn reported. The only objec tion to the general practice 

of immediate section of the nerve may be found in the fact that 

it is frequently necessary to follow it by more ex tensi..-e smgical 

in terference, and that, if there is ascending neuritis, the source 

of the d isease is not reached. 

Ne1·ertlteless, surgical treatment opens a wide ancl influential 

field : the careful treatment of the wound itself, rnmoval of for

eig n bodies, dilatation of wounds where the secreti ons are 

reta ined, in some cases resection of the nerves, are of the gn•ate>t 

and mos t p ressing importance. It is especially necessary that 

eret·y maniptllation of the wound should be under the inttnenrr 

of an anmsthetic. .A.gain , the nerve-trunk i[ already inflamed 

shoukl be handl ecl qs liLtle as possible, and we should hardly 

attempt to get along witlt01lt the local use or morphia. 

A furth er indication is to diminish or remorn the central irri· 

ta tion, ancl to hold in check the excessive irritability already 

present. The firs t of thPse purposes cannot be a t tained in any 

better way than by the use of narcotics and hy pnotics. Amon ~ 

the different agents of thi s class opinm and morphia are the ones 

almost uni versally usrd, and , indeed, by many physicians in 

enormous and ernn incredible doses. Both agent have certain 

prO]Wrties which render them objectionable for this purpose, i . f .. 

t lwi r pl'imary stimula ting effec t, which may manifest itself by 

exciti ng spasms, though this is rare in man. In fact, they are pra c· 

tica ll y a ncl p roperly being more and more snpplan tecl by chloral 

hydrate; thi s is superior to every other means, even the inha· 

la tion of chloroform, fo r the accompli shment of the purpose in 

hand. Hashish or ca nnabis Indica, which has been recommended 



TREAT1rnNT. 363 

by some physicians, is too uncertain as a hypnotic, and its action 
is not sufficiently well known to justify its use in this connection. 
Tobacco, which has been highly praised in tlte treatme11t of teta
nus by many physicians (especially Curling), exercises a farnr
able in1lue11ce upon the spasms by its powerful paralyzing action 
upon the cerebrum and spinal cord. But it also possesses serious 
dbadvantages, especially by its 1irimary stimulating action, and 
the extreme depression which follows its use. Hence, the desired 
object of diminishing the irritability can be better attained by 
the use of bromide of potassium. Oalctbar bean or pltysosli!Jniin 
is also to be recommended for this purpose, as it at the same 
time also diminishes the irritability of the motor nerves . 

• \ the tetanic spasm may evidently also be affected if only 
the irritability of the 1notor nerves and of their termination in 
the muscles be diminished, various remedies have been used in 
tetanus which act in th is manner. Among these are included 
prus.iic acid, belladonna, ancl especially curare. In controlling 
the spasm we do not, of course, consider the tetanus as cnl'Cd, 
but only that one symptom is removed, the importance of which 
has been sufficiently discussed. Cases enough are known where 
the fatal termination has followed, notwithstanding the interrnp· 
tion of the spasms. This fact, of course, will go1·em the choice 
of remeclies so that other injurious consequences may not follow 
their action, especial ly in regard to the heart. Cousitlering these 
circumstances, the control of the spasm will be attained most 
satisfactorily by the use of hydrate of chloral and bromide of 
potassium. 

The cold bath and colcl clouche must be looked upon as anti
qnateU arnl heroic means, whose efficacy, in their time, was 
regarcled by " 'right and Currie, ancl especially by Broclie. as 
beyond all doubt. Certa inly, cases haYe bPen known in "·hich a 
se1·ere attack and consequent death ham occurred when the 
patient wa; put into the water, but there have also been cases of 
mpicl improvement. 'flint this procedure is, in trnth, dangerous, 
is erident from the fact that the intlnence of cold is a powerfnl 
irritant of the senso1·y nervous system. Bttt the possible efficacy 
of this method must be sought in this same po"·erful sensory 
irritation, as the severe excitation must produce subsequent ex-
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haustion ; hence an influence must be exer ted upon the di stribu
tion of the bloocl and upon the nerves of the Yessels. However, 
the possible danger attending their use is an argument against 
having recourse to baths, but they are a very rnluable agent, and 
I ought to point out a special indication for their use, viz., that 
stage of the di sease accompanied with excessive eleva tion of tem
pemture, often combined with cessation or the spasm, delirium, 
etc. Under these circumstances a bath, especially one with 
gradual reduction of the temperature, meets the double indica
tion of lowering the temperature and exerting a retlex intlnence 
upon the brain, etc. Tlte warm fidl bath, especially recom
mencled by French practi tioners in the rheumatic form, can have 
scarcely any other object than to equalize the irritability of the 
sensory nerves, change the distribution of the bloocl, and prevent 
variaLions in temperature. The fact is, that patients fin d the 
"·arm water very pleasant, and on this ground its use is certainly 
justifi ed, though the experience of different physicians vari es in 
reganl to its influence upon the spasms ancl the course of the 
diserise. The vapor bath, likewise employed, offers the same ad
rnntagcs only in less degree, but the objections to it are greater. 
(Stuetz's alkaline bath is antiquated.) 

To prevent the spasms, crire must be taken to put the patient 
uncler such conditions as to avoid all irritations, as noises, jar
ring, changes from light to dark, and changes in tem1)erature. 
The patient should be forewamed of every unavoidable touch. 

A very important task is to support the strength; by most 
observers the greatest emphasis is lriid upon this, to place at the 
di sposal of the organism as much power as possible by means of 
foocl and stimulants. Feeding is rendered very difficult by the 
closnrc of the jaws, the introcluction of solid foocl is often im
possible, and even the admi11istration and swallowing of fluids 
may be prevented. Hence, the proposal is quite rational in such 
cases, during amesthesia, to introduce foocl through the stomach
tube, perhaps through the nostril. Besides, the difficulty caused 
by the locked jaw may be met by the use of nutri tive enemata. 

Even to the present clay English physicians emphasize the 
importance of caring for the free evacuation of the bowels. 
There are certainly some arguments in favor of this, for an evac-
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nation of the bowels rarely occurs spontaneously, ~~n cl the accu
mula tion of freces is accompanied with a series of consequences 
which may most disastrously inttnence the resu lt in tetanus. 
Probably this object can be attained without clanger by the exhi
bition of poiverfol cathanics according to the English custom, 
yet an energetic irritation of the intestines in this 1rny c1oes not 
harmoni ze witlt the other inili cations, a ncl ltacl better be avoided. 

The treatment hitherto mentioned fulfils the indication of 
relieving the patient's sn!Tering and overcoming the sleepless
ness. The fi eld o[ therapeutic effort is not in all cases exhausted 
thereby; individual symptoms may still require special treat
ment, as rapid pulse, re tention of urine, impending suffocation, 
imm oderate s·weating, e tc. 

The use of electricity in the treatment of tetanus is sti ll to be 
mentioned. As yet few trials have been made with thi s agent; 
these are in part negative, in part positive in their results; the 
question is still open. 

The treatment of tetaims neonatorum must be conducted 
according to the same_ principles, of course with the changes 
rendered necessary by the difference in age; the very Iew cases 
of recovery have been ascl"ibed chiefly to the opium treatment. 
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By catalepsy is understood a diseased condition of rare 
occurrence, which is paroxysmal in its manifestation. Its palh
ognomonir symptom consists in thi s, that the muscles remain in a 
stole qf contraction into wh icli they enter at the beginning qf tlw 
a/lack, so that certain positions qf eqitilibrium are maintained 
b!J /he limbs witlw11t spontaneoits clwnge, wliile passi1•e changes 
of posture, sometimes qf very singitlctr nature, can be easily 
made (so-ra il ed flexibilitas cerea). As a rule, the attacks are 

VOL. XIY.-24 
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accompanied with diminution or loss of sensation and conscious· 
ness. The a,ffection occurs, on the one h a,nd, as one of the many 
manifesta, tions of hysteria, on the othet· hand, as a symptom of 
chronic cerebral disease (softening, tubercular meningitis) and 
poisoning, but a,lso as an independent uncomplicated affection. 

Synonymous terms a.re: Morbus attonitus (Oelsus) ; synochus; ec1 ipsis i hysteria 
catalcptic::i.; trance. (By the latter name some authors understand especially attacks, 

occurring in persons of au hysterical disposition, which a.re midway between true 
catalepsy and somnambulism.) 

Etiology. 

The ca,nses of catalepsy in hysterical patients are the same as 
those of the hysteria,; this may al so be said in regard to the 
cataleptic phenomena when occurring as symptoms of chronic 
softening, tubercular meningitis, etc. The etiology of uncompli
cated, idiopathic catalepsy is almost entirely unknown. \Ve 
venture to assume that catalepsy belongs to the large group of 
diseased conditions designated by Griesinger constitutional neu
ropa.thies, whereby its near connection with other neuroses 0£ this 
group (hysteria., insanity, epilepsy, chorea, etc.) is indicated, 
and also tha,t a predisposition dependent upon congenital pre
formatiou of certain portions of the central nervous system gen
erally precedes the a.ppc:ua.nce of the cataleptic attack. This 
supposition is yet further supported by the fact that we not 
rarely observe catalepsy in families in which certain members 
a.re di sposed to other nervous distnrba.nces of this group, espe
cially to chorea and epilepsy; or that the person afflicted with 
ca talepsy is also subjec t to other, especially to convulsive neu
mscs of the most varied nature ; or that primarily epileptic 
attacks preceded the cataleptic. Likewise the circumstance is 
of importance that catalepsy, like other neuroses depending 
upon constitutional predisposition (as chorea, epilepsy, hemicra.
nia.), may appear at a very early age. Catalepsy has been 
noticed at fi ve yea.rs of age.-As to the influence oI age, the clis· 
ease is most frequent in youth, especially at the time of puberty; 
in advanced age catalepsy occurs only exceptionally . TlJPre 
does not seem to be any marked difference in predisposition 
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between the two sexes. The supposed preponderance of females 
depends upon the influence of hysteria, which, indeed, furnishes 
a large contingent to the cataleptic condition in its widest sense. 
Besides, chlorosis also may possibly exercise a causative influ
ence among women. 

Of the more accidental influences which may girn rise to cat
alepsy, first to be mentioned are strong emotions, the influence 
of which is almost undisputed. For example, Jones saw a case 
of catalepsy in a man sixty years old, caused by his horror at 
the sudden death of his wife; Rosenthal saw a case in a boy 
twelve years old, which came on after great excitement. Further, 
over.excitement in certain spheres of mental action undoubtedly 
lias a certain value as an etiological factor; especially is this 
trneof fanatical devotion to certain religious ideas, mystic subtil
ties, anJ speculations, though it must not be denied that, on the 
one hand, such a mental bias itself in certain cases is often to 
be looked upon as a manifestation of a diseased, unnatural ner
vous action. On the other hand, also, the etiological connection 
appears more clearly with the nearly allied conclition of ecstasy 
and somnambulism than with catalepsy proper.-In certain cases 
malarial infection is mentioned as the cause of typical attacks of 
catalepsy; also dreams and atmospheric influences (probably, 
however, only with previous predisposition) may excite cata
lepsy. Thus, Schwartz noticed in a boy seven years old, in con
sequence of rough maltreatment, first, a choreic condition, which 
later passed into catalepsy. Jamieson saw a cataleptic attack in 
a gfrl eighteen years old, after a severe blow on the right side of 
the back-yet the same gil"l, two years earlier, had a similar 
attack after a fright. Hartmann observed catalepsy after evacua
tion of pus in a chlorotic woman, who had had mastitis with 
formation of an abscess Ju ring the chiJd.becl state.-Finally, it 
mnst not be forgotten that cata leptoid symptoms may be volun
tarily simulated by both men ancl women, and that a rich field 
is l1ere offered to skilfol deception, which almost never fails in 
producing the clesirecl result. Numerous old and recent examples 
show in this direction the most interesting characteristic proofs 
both of the persistence and mu tine of the deceiver and of tlle 
credulity of the delL1ded public. 
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Symptoms and Course. 

The complete portraiture of catalepsy is composed of a suc
cession of separate attacks, which are separated one from the 
other by a longer or shorter i1lten 'al, often entirely without 
symptoms, often filled with complicated disturbances. The indi
vidual attacks themselves difl'er very much in intensity and 
extent, and show the j)athognomonic symptoms of the cataleptic 
condition more or less well marked. On this account a distinc
tion has been made between catalepsia verct ancl catalepsia 
spuria. The latter, indeed, includes very heterogeneous condi
tions, ancl is in part iclentical with the form called "trance" or 
"catalepsia hysterica;" in part also it includes the symptoms 
of ecstasy and somnambuli sm, without sharply defining the 
bonndary. Since it is, however, essentially a manifestation of 
hysteria or of certain chronic cerebral affections, we must refer 
to the appropriate diseases for a description or the symptoms. 

The attacks of catalepsia vera occur suddenly, as a rule; 
more rarely there are prodromal symptoms, consisting in an 
nndelined sense of discomfort, heaclaehe, vertigo, trembling of 
inc1il'ic1nal muscles, hiccough, etc. Sometimes the patients stop 
suddenly in the middle of a sentence or of a motion, as if 
encbantecl, with open month or raised arm, as the sudden stiff
ness seizes the muscle which is acting. In genuine catalepsy 
this peculiar condition of stiffness, or rather o[ extreme mus· 
cular tension, extends very rapidly over all the voluntary mus· 
clcs, though not always over all in equal proportion; more 
rarely the stiffness is only partial or unilateral. '!'he affected 
muscles have a firm feeling, and offer more or less resistance to 
passive motion. This resistance gradually ceases, and the mus
cles, though still contracted and Jii-111, yet yield to passim 
motions, so that the limb can be placed in any desired position, 
in which it then agai n remains without change. It is th is won· 
clerfnl prnperty which has received the name of wax-like flexi· 
bility (flexibilitas cerea). BL1t there seems to be a great amount 
of exaggeration in the descl'iption o[ this condition, or, at least, 
in its highest degree it is one of the most rare phenomena. 
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Apart from the passiYe mobility of muscles apparently so sti ff, 
th<' peculiarity of the condition is thi s : positions which normally 
- that is, under the influence of the will-either cannot be taken, 
mi, on account of pain and weariness, can be main ta ined ouly 
temporarily, in ca talepsy become persistent for a longer or 
shorter time-a phenomenon which may be expbine'1 by the 
more or less complete loss of consciottsness, and probably in part 
by the rctlex muscular tension (see '' Theory of the Disease"). 
The phenomena just mentio1wL1 can be most easily proc1uceL1 in 
the upper extremities, anu. indeed, more easily in those portions . 
of tl1ese in which the joints are small er and the sunonnding 
rna•s of muscle is Jess, so that changes in the position of the 
thumb, the fingers. the hand, can be produceL1 more easily than 
rn alposition of thP shonlde1-. or elbow. The same is true of the 
lower 1-1xtremities; only, for analogous reasons, it is much rn orn 
difli cult to pro<hwe clecidecl change of position than in co l'l'e
sponcling divisions of the arms, and the attempt is much less 
successful; yet sometimes it is possible to prnduce ,·ery wonder
ful postures, not only of the extremiti<'S, bltt also of the whole 
body; as, for example, the patient can be placed in bed upon hi s 
pt·h·is, with his arms raised, and the legs directeu upward at an 
a('ute angle, so that the body takes the shape of a V. lllu ch 
that is reported in old authors concerning the woncler[ul posi
tions of those possessed and the conntlsecl, concerning their 
soat·i ng in the air, etc., is certainl y to be rcferre<l to cataleptic 
muscnlat· spasm . Moreover, the condition does not persist J on ~ 
in its iull in tensity; as a rul e, arter some minutes then' is a 
diminution of the stiffness, so that the limbs obey the laws of 
grav ity, and the arm raisecl hori zo ntall y si nks somewha t; th~ 
extended hancl is slightly fl exed; sometimes also a slight t1·<• 111 -
bling gi,·es notice of the slowly appe,u-ing exhaustion o[ the 
muscles. 

The consci011snrss is frequently entirely lost from the com
menct>nH'nt or the attack; the patients do not gh·c the least si~n 
of St?nsation or will, and ln tt.::i r can remember nothing concerning 
tbe attack. In otl ier cases, at lmst in the beginning oC the 
nttark, tlwre is a dull consciousness, ot· such may be present 
clming its whole duration . Then al so, as a rule, there is not 



~74 lO:ULENBUHG.-G.\TAT~EPSY. 

complete analgesia; weak irritations are not noticed indeed, but 
stronger ones (as severe faradic metallic pencilling) may excite 
pain, and the patients afterwards remember the sensation. In 
one case reported by Puel it is said that even hyperresthe~ia 
existed during the attack. The sl ightest touch, a light nois~, 
caused gritting of the teeth, smothered cry, weak motions. Also 
in a case reported by Lasegue there was hypencsthesia of the 
JeJt half of the body, while ou the right side, which was chiefly 
cataleptic, there was amcsthesia. The refiex irritability is quite 

. variously affected; sometimes it is entirely lost; sometimes 
refiex actions are performec1; e. g., the eyelids close on touching 
the conjunctirn; the pupils react to light; on the application of 
strong odors, the eyes water, the face fiushes, and the pulse is 
accelerated. It is especially deserving of notice that a di sturb
ance of consciousness may continue for a while after the cessa· 
tion of the attack, and the abi lity of co-ordinating motions (e.g., 

speech) may return very slowly. 

In one case, during the attack, :M. Rosenthal found the electrical reaction per

fectly normal for both fora.die and galvanic CUITentSj in another case, however, 

the electro-muscular contractility, as well as the galvanic irritability of the uen·e

trunk and plexus, was decidedly increased . Ju this case, where there was tlcxi

bilitas ccrea. the position taken on account of the faradic irritntion of the extensors 

or ftexors of the arm, or as a result of the galvanization of the corresponding nerve, 

was not maintained after the cessation of the irri tation; the hand returned to its 

former position. Benedikt also mentions a case with clearly marked flcxibilitns 

cerea, where the galvanic nervous irritability (radial, median) was somewhat 

increased. The faradic irritability was found, sometimes by direct, sometimes also 

by indirect irritation, diminished in certa in groups of muscles (iutcrossci, quadriceps 

cruris, the fl cxors of the leg).' 

.A.s a rule, the general vital functions unc1ergo no mal'ked 
change during the attack. The respiration is genemlly of normal 
frequency, sometimes rather slow, morn frequently of diminished 
or irregular in tensity, so that 1ighte1· a nd deeper inspirations 
alternate. The pulse may also be slower, with slight excursion 
and diminished tension of the al'tel'ies. The temperature gen· 
erally remains normal, but in certain cases is decidedly lowered; 

thus, in a case observed by Skoc1a, c1uring the attacks the body 

l Nervenpathologie und Elektrotberapie. 1874. lJ. 305. 
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was often very cold, and this coldness once continued forty
eight hours. Very severe cases, in which, with icy cold skin , the 
pulse and respiration became so weak as to be imperceptible, 
may have led the laity to consider the patients apparently or 
truly dead. Such cases fo rm the foundation for the many exag
gcrnted and wonderfully distorted stories in regard to cataleptic 
persons who have seemed to be dead during several days, or 
who ham been buried alive. It is perfectly natural that the 
aborn phenomena, as also the wonderful peculiarities of the 
cataleptic condition, should always make a specially weird 
impress ion upon the laity, ancl thus give material for exaggera
tion ancl invention. But all such stori es cannot be consigned 
unconditionally to the region of fable, as many medical a uthors 
ai-e all too ready to do. The older s tories, concerning apparent 
death aml burying alive, are certainly so di storted and misrep
resented that even in the most J:worable case it is difficult to 
discornr the grain of truth upon which they are founded. But 
more recently there are cases on record which show the possi
bility of such occurrences. Besirles the above-mentioned case 
by Skoda, there is a similar report by Hasse, who saw a gi l'l of 
very nervous disposition, twenty years olJ , li e about eight weeks 
enti rely unconscious after jumping into the water, whose condi
tion alternate] between a ttacks of spasm anrl a cataleptic con
di tion; in the paroxysms, whiclt finally lasted nearly all clay, 
the patient was deathly cold and seernecl deacl. \Vilhelm also 
not icecl in a g irl eight years olcl, subject to somnambulism, that 
in the at tacks, accompanied with flexibilitas cerca, there was a 
coolness of the skin and a livid color of the face (the urine also 
was alkaline during the attack). 

Tlie cluration of the separate attacks is very variable: some
times they continu <; only a few minutes, sometimes hours, even 
clays; in the attacks described as so protracted, there are gen
erally rem issions or intermiss ions, in which the consciousness 
returns, the patients at least partial ly reco,·er, then an intemal 
or external irritation again gives rise to the attack. Strictly 
Rpeaki ng, it is rather a cycle of a ttack s quickly following one 
another, as is seen in many severe neuralgias (prosopalgia, 
angin::i pectoris, etc.).-Somelimes the condition disappears quite 
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suddenl y ; the pa tients recover at once full consciousness and 
the normal use of their mu scles, take up their employment 
which had been intermpted, con tinue the sentence p reviously 
commenced, and concluct themseil•es as if not the slightest thing 
J1ad in tervened. Such cases are, however, exceptional. 1foch 
more frequently the patient" s recorcry is only slow and gradual; 
they are at first somewhat stupefred, as if just awaking from 
an unusually sound sleep. Sensibili ty is still diminished, the 
p ower of the will weakened ; a certain amount of stiffness of 
the muscles still remains for some Lime, which renders motion 
diffi cult and slow. 

In simple uncomplicated cases of catalepsy there are gener
ally no symptoms in the intervals between th e at tacks, or they 
are limited to a certain irritabili ty a11c1 lack of nerrnus harmony, 
somet imes also sligh t lassitude, more frequently vertigo ant! 
headache. It is indeecl very doub tful whether these symptoms 
are to be consiclered as the result of the catalep ti c at tack, or as 
the mani festat ion of a neurotic diathesis. I n simple catalepsy 
there is rarely any mental symptom noticeable during the inter
mi ssion between attacks ; the in telligence may ernn be remark
abl y developed (e.g. , in cataleptic «hildren).-Of course, this is 
not the case where the ca talepsy is merely one of a number of 
modes in which hysteria is maniiested, or where there is a com
plication with other neu1·oses (insani ty, epilepsy, chorea, etc.). 
Then Lhern may he most rnriecl symptoms, sometimes very se1·ere, 
during the intermission, and to enumerate all such would require 
too much time; it is only necessary to mention as most frequent 
the occurrence of hysteri cal convulsions, delirium, maniacal 
attacks, halluci na tions, and finall y the combination with ecs tasy 
and somnambuli sm. 

The co11rse of the di sease is very irregular, hnt in by far the 
larger number of cases it is chronic. Those cases which seem to 
be caused by a malari al infection form almost the only exception 
in th is respect ; in such cases the attack s follow the regular 
rom se of other malarial nem oses (usually quoti dian), are s01M
times accompanied wi th fe ver and s1yeating, and yield to the 
11snal an ti malarial remedies. Occasionall y a case which has as 
i ts cause a 11 accidental injury (fright, injury) may be consicl ere<l 
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as enclecl after a few attacks occurring in rapicl succession or 
even after a single attack. But generally the affection extend; 
through many years, if not the entire life. Important indil'idual 
peculiarities are caused by the frequency of the attack,, the 
duration of the intermissions, also by the presence or absence of 
complications. 

As among epileptics, so among cataleptics there is a small 
number who, with a clearly marked predisposition, nen?rtbt..}lC'ss 
suffer from only a small number of attacks, which arc separal ecl 
from each other by interrnl s or many years. Others, again , Ul'\' 

founcl who ham the n,ttacks comparatirnly often, or perioclically, 
now frequently, now rarely; still others, finally, in wh om thP 
slightest external inlluence is sufficient to excite a catal<'ptic 
attack at any Lime. The greatest susceptibility to inilation 
among the lattc•r class is fonncl in hysterical pati <> nts, amt lo 
these belong that condition described by Lasegne as "catalc•p,ie 
passagt!re," where sleep, n. carnleptic rnusculal' stifftwss, ete., <·nn 
he produced by laying the hand on the eye$, or by tlosi11g th<' 
eyelids in any other way. Similar phenomena were ohsen·ed hy 
Lasegne also in many males who were emaciated and clebilitnt<' cl, 
or affected with uncertain cerebral symptoms.- A fatal termi11a
tion is almost never caused by tl1 e cataleptic attacks themseh·es; 
bnt death is frequently the consequence of the ol'iglnal affec tion, 
or of some complication. 

Anatomical Cltanges and Tlteory of th e Disease. 

The number of autopsies heretofore publishecl is extremely 
small; they relate besides to snch complicatecl cli seasecl cond i
tion<, that they furni sh no essential iustrnction as to the patho
genesis of catalepsy. 

An examination reported by Schwartz relates to the case of the boy nlrcnd y 
referred to, who, a fter an injury, had ut first attacks rcscmhling chorea, later catalcp
tico-tctanic attacks, :ual after two years died from an::cmia an tl marmmrns. There 
was found in this cnsc, besides a serous effusion in the arnchnoid 1 a softening of the 
corpus striatum nntl optic thal amus, especially on the left sid e; along the posterior 
surface of the spiirnl cord, from the cerv ical to the lumbar enlargement, was a 
browili~h·rcd 1 jclly·likc mass, a.rrangcd iu groups, COYcring the clura mater. The 
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spinal cord seemed li calthy. (There was no microscopic c:uunination.)-Meissncr 

exam ined a mun, forty-seven years old , who had su ffered from catalepsy for six 

years, and in the three last years also from maniacal and epil eptic symptoms, with 

paralysis o f the rig ht side; he found in the anterior cerebral fossa over the cthmoid 

bone an cp ithcl ioma growing from the dura mater i the anterior third o f the rigl1t 

cerebral hemisphere, as fa r as the cortex, was much softenccl , also the outer part of 

the right corpus st riatum.-LusCguc found no change in the brains of two men 

idlcctcd with catalepsy. 

If we examine more elosely from a physiological point of 

vi ew the combination of symptoms known as ca talepsy, it is 

especially the cataleptic muscular tension (or rig idi ty) and the 

1lexibilitas cerea "·hich as pathognomonic attract the most atten

tion. llfost authors are inclined to the opinion that the catalep· 

t ic rigidity is only an increase of the normal tonus of the 

volun ta ry muscles, occuning occasionally in the attack s. How

eve1-, the existence of th is ton us is not accepted beyond all 

question : yet a small number of experimental facts tend to sup

port the opinion tlmt there is a reflex tonus depending probably 

upon the ganglion cell s of the spi nal cord. It may still remain 

doubtful whether the excessive increase of this normal muscular 

ton us causes a weakening or interruption in the conclnction of the 

impulse of the will in the central organs, or, on the other hand, 

whether the diminution of the YOluntary innervatio n causes an 

increase in the refl ex tonus of the muscles. At nll events, even 

wl1 en consciousness is not entirely lost, we always see the catalep

tic muscular rigidity associated wi th diminution of the influence 

or the will in the affected muscles. ·without the aicl of a muscu· 

Jar tonus the phenomena of the cataleptic attack are difficu lt to 

explain . At least it is onl y a circumlocution without explanat ion 

t o refer with Blasius to the general law of the stability of the 

11e1Tous system, or with L. Meyer to a faculty of retaining a 

position after cessation of the voluntary innervation. 

IC-as seems enjoined by reasons to be yet considered-we Jook upon the catn· 

lcptic muscu lar contraction as refl ex, without adopting the theory of a muscular 

tonus, we must imagine that in the catnlcpt ic attack there arc conditions especially 

favorable for the exc itation of reflex action in the entire ''oluntnry muscular system. 

The abol ition o f sensation and the influence of the will during the attack, the 

complete loss o f consciousness generally noticed, show thnt there is n temporary com· 

plcte or incomplete cessation of cerebral function. The rcmornl of the cerebral 
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\'Olition nnd the entire psycho-motor nction renders it more c1sy for the occurrence 
of rcllcx muscular action, which is often prevented by the will. But bcsidc>s, 
possibly at tbc same time, those refl ex inhibitory centres discovered by Sctschcnow, 
situated in the corpora. quadrigcmina and optic thalamus (in frogs), and possiOly iu 
the upper part of the medulla oblongata, are thrown out of action. Though this 
,·icw can be received only with reserve as purely hypothetical. yet one fact rather 
tends to give it some support, namely: the observation often made that narcotics 
and anresthctics, at a certain stage of their action, hefore the production of nnrcotism, 
may give rise to slight epileptic phenorncna. 1 From cxpcrhrn.'nls made by ~fo:kic· 
wicz undcrtl1c<lircctiouof Setschcnow, we know that a number of toxic substances, 
among them alcohol and morphia, exert a decidedly paralyzing influence upon the 
cerchral reflex inhibiting centres, and it is rational to re for the cataleptic muscular 
contraction occurring from the use of narcotics and anrcsthctics, as well as the 
rcllcx spasms sometimes seen during opium poisoning, to diminution or absence of 
the (unction of the cerebral inhibitory organs. Certainly, hereby only one link in 
the chain of the rataleptic phenomena is explained, nnd by no means is a special 
explanation of the cataleptic condition given, but only the common preliminary 
condition of such an explanation is furnished. 

'l'he explanation of the "flexibilitas cerea" is perhaps still 
more difficult than that of the cataleptic muscula r rigidity. This 
difficulty does not, howe1·er, lie in the point where one is most 
accustomed to look for it; namely, that nun nal or unnatural 
positions can be assumed and 111aintai11<'d for a long time. The 
possibility of such positions is much more simply explained by 
the absence of volition with persisting refl ex action and co-ordi
nation, i. e., with unrestrained or even exaggerated function of 
the reflex apparatus and the co-ordinating centres of the spinal 
cord and medulla oblongata. The integrity of these centres ren
ders it apparently possible that in the cataleptic attacks the 
balance can be maintained in such abnormal positions as the 
above described v.form, to which normally the influence of the 
will would be opposed. That it is truly the influence of the 
will which (com;ciously or unconsciously) exchrnively or chiefly 
!tinders or inhibits the taking of such postures is seen according 
to my view very convincingly in the simple fact that skilful pre
tenders can imitate the cataleptic phenomena-even the abnormal 

1 I ha\'e myself seen an exquisite case of flexibilitas cerea., nlternatiog with trismus, 
opisthotonos, and general convulsions, in a patient poisoned by morphia (by 0.09 
gmmme [a gl'aiu and one-third] of hydrochlorate of morphia). 
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positions or the limbs-so as to completely deceive. Here the 
will no t only does not oppose such co-ordinations as are usually 
resisted, because painfnl , tiring or useless, but, on the contrary, 
i t is spec ially directed to produce them, and is very strongly 
interrstecl in maintaining them.-Hence, the chief difficulty does 
no t li e in this direction ; but rather in the great instability or the 
positi on taken notwithstanding the apparent tendency to stabiJ. 
ity; in the circumstance that an impulse from without, a slight 
pull or push, etc., immediately gives the limb a new position, 
calls into play a new combination of the reflex and co-01·dinating 
apparatus, which again remains fixed until another impulse is 
received. 'I'he most reasonable, and on many accounts most evi· 
den t, explauation is that the passive motion by means of the sen 
sory muscular nerves acts re11exively upon the motor centre (or 
the co-ord inating centre of the spinal cord) . Nevertheless. many 
considerations opposed to this occur to us; first, the fact that 
the retl ex il'l'itability in catalepsy is not increased, but frequently 
seems diminished or abolished. Doubts may perhaps be raised 
as to this by the supposition of a different relation of the sensory 
muscular nerves ancl the Sl'nsory cutaneous nerves as well as 
l)r the centres o[ co-ol'dination and other reflex apparatus. 
But upon what does it depend ~hat, while a passive motion 
easily causes a change in the position of the limbs, which is 
]Jermanent, the most powerful fal'adic or galrnnic initation of 
muscles or nerves does not have the same effect' (See "Symp· 
tom s.") Yet, in the latter case there is certainl y a much more 
intense irritati on of the sensory muscular nerves than can be 
caused by moderate passive extension or shortening 1-Bene
dikt remarks in regard to the tlex ibilitas ccrca: "Since evel'y 
muscle by every extension loses as much power as it gains by 
contrnction, it is clca1· that when once antagonistic muscles 
liave that tension which is suitable to roaintain a portion of 
the body in a certain position, the sa.me tension is sufficient 
for all positions in the direction of those muscles." This remal'k 
is correc t, but yet cannot answer the above-mentioned contra· 
diction. Rosenthal also only states more precisely the same 
thing, but does not explain it, when he says : " \\' bile therefore 
the irritation, acting directly upon the skin or electrical irritation 



PROGNOSIS AND TREATMENT. 381 

ol muscles or nerves, gives ri se to no refl ex action, at least wuich 
may cause the position artificially produced to be permanent, the 
iuuirect irritation of externa l influence can be reilected from the 
sensory nerves, especially of the bones and the joints, upon cer
tain groups of muscles. The so-callecl 'rnxy mobility is then 
a rellex con traction." - To the latter \'iew we ai-e at all e\·ents 
cltfren; but just tho how 1 :incl wherefore 1 of the form of reflex 
action is, alas! still unknown to us. 

The special analysis of the remaining secondary and subordinate phenomena of 
the cataleptic attack must under these circumstances be of little rnluc; what we 
may know or imagiuc, is for the most part dccluciblc from that which has already 
been said. 

IJictgnosis, Prognosis, ancl Treatment. 

In well-markecl cases of catalepsy there is no difficulty in 
diagnosis, if by that term is understood a combiuation of symp
toms characterized especially by muscular stiffening ancl the 
fl exibili1<1s cPrea. Conditions wherein these pathognomonic phe
nomena do not occur are then not catalepsy, or at least not cata
IPp'i" vera, an(l may well be iudntled in the la1ge and quite 
indefi11ite category of catalcpsia spuria, or, according to their 
spec ial cliaracteri stics, among tl1e choreic, epileptic, hysterical 
forms oI spasms. Only a persistent and cleverly executetl sim
ulation cou lcl give ri se to diagnostic difficulty, or at least to 
doubt. That such a simulation is possible is shown by diff,,1·ent 
examples from ancient ancl modern records (among other,, the 
cases from Corlieu ancl " 'alcher often referred to in writings). 
ProlongeLl observation, more careful testing of the sensibi lity 
and reflex irritability, perhaps, too, the examination of the elec
trical reactions, would, as a rul e, afford a safeguard against 
deception. 

The prognosis of catalepsy, so far as concerns life, is fayor
able, if we except complications; so far as co1H'f'l'l1S tlw tfowase, 
it is generally llnfarnmble, Since in the majority of' C'1>"0S a 
spontaneous recO\'ery, or one due to treatment, is not at all 
probable. Yet, as we ha rn seen, there .are exrrpt ions: 0spe
cially do those ca es, caused by a malarial infection, running a 
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typical course, Iumish a better prognosis ; the same is true in 
i·egarcl to many cases oi catalepsy occurring in relati»ely healthy 
persons from more accidental causes (injuries, mental shocks, 
etc.) Ia inveterate cases, with ncrvom; predisposition ancl sm·ere 

complications (h_rsteria, insanity, etc.), the prog nosis is, of 

course, especially un[avorable. 
Two problems may be proposed in the treatment : first, to 

stop the attack, or cut it short; then, to prevent the retum of 
the attacks. The lat ter task ca n be unclt•rtaken with confidence 
of success only where there arc grn uncls fo r believing that the 
cause can be removed, as in malarial infection. In such cases 
improvement or recovery has bee 11 obtained by the use o[ quinia, 
as is shown by the reports of Medicus, Eisenmann, Glas, and 
others. In otber cases quinia alone or combinecl with morpbi" 
(Hartmann) has been of benefit. Favorable results have been 
obtained also by tbe use of tonics, iron, ergot (Glas), morphia 
ancl the colcl douche (Smoler), ancl by electricity in the form or 

the inclucecl cutTent (Macedo). The constant current has hereto
fore g iven no goocl result (Benedikt, Rosenthal). R osenthal also 
foun cl in one case that the subcutaneous injection of curare bad 
no marked inH uence. 

As to whethe1· a palliative treatment o[ the attaek is to be 

recommended or not, cannot be cleciclecl off-hancl; at all events, 
the clanger of in ter fering, claimed hy one party, is not clearly 
proven- but also, certainly, the efforts heretofore macle hare 
given few positive resul ts. In one case of Lasegue·s a bleeding 
during the attack hacl no inthience upon the catalep tic condition. 
Calvi thinks that by the injection of tartrate o[ antimony into a 
vein of the arm he caused the cataleptic rigidity to disappear. 
Jones recommends for the same purpose wet packing, cold 

douche, ancl the induction current. In the hysterical cases 
clesignatecl by Lasegue, "catalepsie passagcre," the patients 
awake from their somnolence sometimes uncler slight external 
irritation, e.g., from sprinkling with water; bnt in true catalepsy 

a very strong cutaneottS frritation has often no infl uence.-The 
use o( such palliative remedies should be especiall y aclrised in 
attacks which last vp1·y long, as well as in the rarer cases which 
are accompanied with more severe disturbances of the circulation 
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and respiration, great weakness of the c,ardiac action-a condition 
simulating death. In very protracted cases or in those attacks 
which consist of a series of attacks rapidly following each other, 
separated by imperfect remissions, lasting through many clays 
and weeks, :utificial feeding by the stomach-tube or by nutritious 
enemata may also be necessary. 
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TREMOR. 

(Trembling.) 

t1 •• c;1r1ietrn,C'ommcntaria. t. TL 
m(italliquc. 2cl. ed. Paris, 1811!.-l'(.,,o,tterel des nrnlndics 

de plumb. Paris, 183'J.-Romberg, Ncrvenkrankhc itcn. 2. Aufl. 1851. Bd. ll.

Bruw1i..C.:<'q1l(tnl, Expcrin1C'ntal researches applied to physiology and pnthology. 

New York, lS'J'J.-Sc/11:-U: Lclll'buch dc r PhyRiologic. 1~5!). Bd. I.-UuMer, 

Arch. gCn. de med. 5. 8Cr. XV. 1SGU. p. 702.- T'it!rntin, Ycrsuch eincr physio

logischcn Pathologic dcr Ncrvcu. Lt•ipzig und Heidelberg, 18Cl4. 2. Abtl1.

Sa1ulers, Edinb. med. Journal. 180.J, 1\fay.-Fermnd, Union mCdicule. IHGS. 

No. 02; No. 107.-Guli11eau. de .Mussy, Gaz. des h&p. 18G8. No~. 48, :30.-A. 

Zur Thcrnpic des Tremor. Berl. kliu. Wochcnschiift. 18';2. No. 4G.-

CazeMve, mGd. de Paris. 1872. Nos. 18, 10, 21.-0ulmont, Bull. gCn. de 

thGr. rn. Dcc.1872. 

By t1·C'mor or tremor mnscnlorum (mnscnlar trC'mblinp;) is 

11nclC'1·stoocl n rlonic spasm qf" Ille voluntary musclts, consisli11.1J 

in .Yli[!ht osr'illatory contractions j'ollowin[! ear·li o/Jm· ill rli!llh
micrrl ordtr. Tn·111or i~ tlwrpfore only a "y111plom, which is 

found 1 with otlH:·r~, lo('ally in lll'LHitis, mon ... l'X lt•n::;i,·ely a l ~o jn 

certain ('<•ntra l rn~mo~PS (diRseminatecl S(' lP1·osb of tlle nerve·rf'n· 
tres; varaly~i:-; np:itans), and in chronic poi$oning (nlC'ohol, opium, 
lead, nwrcmial poi8011i11<;); bnt it may aho npppar untkr some 

C'irrumstnrn·p:-; a~ an ind1•1wndttnt di:sem:.P, 01· at i<'a:st ns the only 

noticPahlt' ".Y"'Jl!Om (trunor rssentialis s. si111ple:r)-as a rule, 

with n. \'Pry c.:hrnnic courRe an<l gradua l den•loprnPnt. 

The syuonym<i nrr>: Astasic musculairc (Gubler) j dystcria ngitans (Sanders). 

\'OL. XIV.-25 
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Etiology. 

Simple uncomplicated tremor occms especially in advanceil 
age (tremor senilis) . Those forms which depend upon chl'Onic 
di sease of the brnin and spinal cord, as also toxical tremor, are, 
on the other hand, not dependent upon any particuhu time of 
life, and a re observed most frequently in middle age, OJ', indeed, 
even in youth. However, simple tremor may exceptionally occur 
in persons who are still young, so that the terms "tremor sim
pl~x" and "tremor sen ilis" do not exactly coincide. 

I have not noticed that women (as Hasse states) are more dis
posed to tremor tha n men. Thongh tremor may occur as one of 
the manifestations of hysteria, yet thi s is not very frequent. 

Toxic tremor depends specially upon those conditions which 
lie at il1e foundation of the corresponding chronic poisoning; 
tremor rnercurialis and saturninus are especially professional 
diseases: the former is found especially among gilders, looking
glass manufacturers, and artisans in qnicksilver; the latter, 
among hat makers, ancl others, who are exposed to the vapors of 
lead. Yet, tremol' mercul'iali s may arise from medicinal poison· 
ing. The mercurial tremor is relatively much more frequent and 
characteristic than the satL1rnine.-The tremor caused by alcoho
lic in toxicat ion is seen exclusively among dl'inker s (tremor pota
tornin)- that which depends upon opi um, among opium-eaters. 
-Also chronic poisoning by nicotine, or the other in,jul'ious sub
stances found in tobacco and tobacco smoke, seems to cause tre
mor. I hnve rnpeatedly met this symptom among young cigar 
makers who smoked to excess. Also the immoderate u se of 
coll'ee a nd tea, fruthe1· the pl'olonged use of small closes of quinia, 
so it s0ems, may give rise to tl'emor in some cases . 

• .\.s causative may also be mentioned exhausting diseases (espe· 
cially typhoid), gl'eat bodily a nd mental exertions, excess in 
vencl'y, onanis m. Trembling occurs temporarily in diseases 
accompanied with fever, especially c1nl'ing the chill. Sometimes 
tremor has been seen in young persons immediately after the 
receipt of <tn injnry (f'all u pon the back, a thol'n under a to<' nail, 
Sanclel'S). Freq uently the cause of habitual tremor cannot be 
discovered. 
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Symptomatolog)· aiul Course . 

. \part from the various compl ications, muscular trembling, 
<•ven in simple tremor, shows a great difference in in tensity ancl 
extent. In the beginning, ancl in slight cases of the affection, the 
trembling is noticed. as a rnle, generally or exclusively when 
rolnnta1'Y motions are attempted, and then affects especially 
those musc1es whose action is lntenrled, or neighboring syner
getic, or an tagonistic muscles (muscles or the hand and arm in 
raising a weight or on attempting to write). Yet often also dis
tant grnups of muscles are im111ccliately or graduall y affected, 
whereby sometimes the extension seems to fo ll ow the laws o[ 
reflex action, as the symmetrical muscles of the opposite side are 
first called into action, then the rn uscles of the upper part of the 
body (e.g., the muscles of the head when the arm is moved); 
later, and generally with mnch less strength, also the muscles of 
the lower limbs. The orig in or the tremor has, in snch cases, 
much similarity with choreic movements; yet, herein is a differ
ence, that the trembling up to a certain degree can be suppressecl 
or moderated by increased force of will, while strong effort of 
the 1rill in chorea generally causes an increase of the tumultuous 
motions. Also the perfect concentration of the a ttention, espe
cially strongly exercised mental power, may sometimes tempo
rarily ca.use a cessation or remission of the rnuscuJar trembling. 
On the other hand, this often disappears when there is more 
complete botlily and mellta l rest, with mechanical support of the 
trembling limb, wh ile reposing in a horizontal position, and 
almost al1rays during sleep. In a similar way the tremor of 
drunkards anu opium-eaters may be macle to disappear tempo· 
rnl'ily by renewing the use of a lcohol or opium. 

In l'imple tremor, trembling rarely reaches that degree of 
intensity which is seen in that yariety which is accompaniecl with 
paralysie, as may be seen in its prototype-paralysis agitans (see 
1he following sPc-tion). IIence, we generally notice only scinti ll at
ing oscillating vibrations or separate groups of muscles; the aliec· 
tion rarely rpaches such severity as to sh ow spasmodic contrac
tion of all the muscles, ancl thus resemble shaking palsy. The 
power of the affected muscles, so soon as the trembling ceases, is 
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entirely normal; and even while lite trembling persis ts it is not 
much climinisltecl. The electri ca l (faraclic ancl galvanic) reaction 
of the agitated muscles shows no change. Sensibility and reflex 
irritability are also not affected. 

All the voluntary muscles o[ the body may be affected by 
tremor ; yet the affection much the most frequently begins in the 
arm, and extend~ then in the manner al ready mentionPd; more 
rarely the muscles which move the head, 01· those of tlie lower 
limbs, nre first at tacked. The facial musch's of expression, the 
muscles of mastication. and those o[ the tongue possess, indeed, 
no immuni ty, but in simple tremor are very seldom affected, but 
in toxic and febrile tremor they are frequently implicated. (The 
irregularity o[ the lH•n rt' s ac tio n, known as "tremor cordis," 
occurs under quite different conditions, and presents no precise 
poin ts of comparison.) 

The duration oC tremor is generally exceedingly protracted. 
The affection in most cases continually increases in severity, 
so that the trembling occms no more merely when a motion is 
intended and upon special occasions, bnt (at least during the 
day) persists continno11sly with variations of exacerbations and 
remissions, with, at most, short intervals of quiet. Only excep
tionally, in chronic trembling, which has become habitual, is 
there seen spontaneous improvement or recovery. Of comse, 
however, cases of tremor may occur-especially in young per
sons and where the affection is clue to accidental injuries (e. g., 
wounds)-which have a favorable coul'Se, as the symptom, after 
a relatively short cltuation, ceases spontaneously or after a seem
ingly insignificant treatment. 

Among the various fot·ms o[ toxic tremor, trPmor mercurialis 
presents a combination o[ symptoms which ha,·e the greatest 
rnsemblance to paralysis agitans, and lwnce, by some authors 
(Copland, for instance) are considered completely identical there· 
with . This similarity relates as well to the in tensity ancl the 
extent Of the tremor itself as to Sl'CO ndary parrt ic symptoms 
ancl the accompanying cerebral, especially psychical symptoms 
(see "Paralysis Agitans ").- In tremor sattnninus there hare 
usually bee•1 no ticed long previously other sy mptoms of chronic 
saturnine intoxication (lead colic, lead paralysis, often also 
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arthralgia, etc.) ; the trembling, moreover, much more rarely 
exte1111; to the whole muscular strnctnre; as a rnle, it is rather 
limited to the upper extrem ities and to individual facial muscles 
(orbicularis, levator anguli 01·is) ; again, them may be ucldc>cl to 
the tremor many other clist11rbances or the nervous system-par
alysi~, anmsthesia, arnanrosb, and the combination of the so
ca\IPd enccphalopathia Saturnina: delirium, coma, epileptiform 
conn\lsions, ctc.-Likewise only slight resemblance with simple 
tremor is seen in the trembling which occms in chronic alcohol
ism, and whicl1 forrns one ol the most ordinary symptoms of this 
condition . Here abo the trembling begins usually in the hands, 
extends grndual ly to the :urns, bor1y, legs, even to the lips and 
to11gne, a11c.l may increase fi.nn.11y even to a shaking of the body, 
so as to interfere with sta nding or walking. The tremor pota
tonuu i8 strnngest during fasting, especictl ly jn the morning, and 
i ~ lt>::iS after the use of spirit. Further, progressirn muscular 
weak11t.:>~:; a.nU para1ysis may set in, as well as numerous nervous 
disturbanct-•s : crcPpi ng St'nsations, arthrnJgia, amesthesia, clonic 
and epileptiform convulsions, anu the combinecl phenomena of 
delirium tremens. Besides, the1·e arc usually present previonsly 
the disturbances excited in othc1· Ol'gans by the abuse of spirit, 
es1wcinlly in the digestive organs.-In the t1·emor of opium-eaters 
an' seen at the same time other symptoms o[ chro nic opium poi
soning (contracted pupil, constipation, etc.). The tremor whiclt 
<lPpencls upon the act ion or nicotine may sometimes be unilateral. 
or at least affect one-halt ol the body mom than the other, yet it 
is genel'n.lly accompaniecl wHh various nPrvous disturbance!") 
(muscular weakness, dizziness, neuralgia, rnyosis, etc.). 

Theory of the Disease. 

In the general consideration of tremor. two questions arisr 
which ai·e of great interest theoretically: what sort of cl1ange 
or initation of the motor nervous elements. what specific mode 
of irritation, excites the anomalous reaction which is termed 
tremor?-and wliat portions or the nervous system are the seat of 
its action, the point attacked by the irritation ?-From the lack 
of pathological facts, we must depend upon the results of experi-
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mental physiology, which here also does not fail us. As Schiff 
first di scovered, the phenom enon of trembling is seen frequently 
in muscles which are experimentall y lleprivecl of the inllnence of 
the will. This is most strikingly seen in the muscles of the 
tongue in clogs after sect ion of tl1e hy poglossus. The Yihrntory 
motion of the bundles of muscular fibres are clearly seen lhrnugh 
th e orerlying mucous tissue, and, whPn the section is on one 
side only, th is is seen only on the pa1·alyzPd side, and ca n be 
noti ced as well when the tongue is protrnded as wlien i t rests 
quietly within the mouth. \Vhen the cont1·action of one mus· 
cular bundle ceases, that of a neighboring bundle begi ns ; but 
there is no regula r extension of the trembling, and the organ is 
not moved thereby. Si milarly, in rabbits, after section of the 
fariaJ, there is a continual oscillat ion or the whiskers; in birds, 
after section of tl1e motor ocu li, there is trembling of the iris 
(which is prnvicled witl1 striated fib1·es). Likewise, trembling is 
seen in the muscles or a limb wh en lnid. bare, whose 1wrve8 hare 
been separated from their centre. Yet, th is phenomenon does 
not appear immed iately after the separntion, but first so 111 e clays 
later; towards the end of the first week, it gradually reaches its 
maximum, ancl then may continue months or even years. It 
forms therefore only a seconlla ry effect of nerrn section, and is 
probabl y to be considered as the consequence of the progressing 
centrifugal degeneration of the peripheral portion of th e nerl'e. 
As the well-known J'PCent investigations or E1·b, Ziemssrn, and 
\Veiss have show n, this causes consecutive changes in the mus
cles (in the form of interstitial myositi s), which perhaps may 
also favor the exi,;tence of tremor under the abo,·e-mentioned 
conditions. 

Pathological observations in men offer many points of resem
blance with these ex1wrimental data, in so far as that we see 
tremor occur as a common symptom in cases where the influence 
of the will has ceased or has become "-eakenecl, often locally in 
paralyzed or atrophied nrnscles. Besides the trembling in 
neuritis, in pa1·aly,is agitans, in sclerosis of the nerve centres, 
etc., here belongs also the trembling fotrnd in nervous persons, 
the energy or whose will is temporaril y or permanently a[i>cted 
(e. g., hysterical persons), and in the agt>d, who, in consequence 
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or general disturbance of nutrition, have no longer the normal 
control over their muscles; the trembling in the chill of fever, 
after exhausting disease, etc., as well as, finally, tl1e tremor 
which depends upon the intluence of poisonous substances which 
may act upon the functioning of the central or peripheral ner
vous system, in part irritating, or in part paralyzing. Under all 
circumstances there is presentccl to us a condition of the motor 
apparatus depending npon distu1·banees of the Yoluntary inner
vation, from nutritive changes i11 the central or in the peri1iheral 
portion of the motor nervous system. l\' hile the intlnence of 
the will upon the motor centre is diminishccl, there is an 
increased irritability of the motor nervous elements in all other 
regions of the motor apparatus, or in some single region, in con~ 
sequ.euce of which the slightest irritations which are physiologi
cally inoperative (e. g., the usual circulatory and nutritive pro
cesses) give rise to that pathognomonic anomaly in the muscular 
reaction. Ilence, there was undoubtedly some justification for 
placing tremor midway between akinesia ancl hyperkinesia, for 
allowing it (in the words of Romberg) "to form the bridge from 
spasm to paralysis." On the othel' hand, it seems so much the 
less necessary to di1·ide trembling into two varieties-a paralytic 
ancl a convulsive-as is done by van Swieten, Gubler, Chai·cot, 
Ferrand, especially it the conYulsive form depends (according to 
Ferrand) upon a weakness of the musculal' tone. · 

In reference to the point whence general tremulous motions 
arise, experi ment ha.s not heretofore given decisive answer. Ear
lie!' i111·estigations by J\Iagendie, Yolkmann, ancl others, point to 
the spinal corcl; thus, B. Volkmann mentions that trembling 
can be experimentally produced by subjecting the spinal cord of 
a decapitated anim<il to the influence o_f a weak current from 
a magneto-electrical apparatus, and turning the wheel rather 
slowly. 1 Onimus, again, refel's trembling to the cerebellum, as 
the common organ of muscular tone. Ile saw in ducks, after 
destrnction of a small portion of the cerebel1Lrn1 , once also when 
a clot of blood pressed upon the posterior pal't of the cerebellum, 

1 Article "Nervenphysiologie 11 in B. lVrtgner's IlandwOrtcrbucb der Physiologic. p. 
488. 
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a persistent rhythmic trembling of the head, especially motions 
of the bill. The question of the cerebral or spinal origin ol 
tremor will come np again wh en we consider paralysis agit::tns. 
F errand locates the point of origin of "conn11tiive ,, tn•mbling in 
the spinal cord, in its gray substance, which, acconling to 
Vulpian, regulates the muscular tone as a reflex act. Sa nders 
also seeks to refer the cause of what he calls "dysteria agitans," 
which agrees essentially with simple tremor, to an incrpasecl irri
tability of the motor centres of tho spinal cord, which can be 
referred to an anremia of its gray substance. The supposition ol 
a spinal origin of simple tremor is streng thened also by the fact 
that usually the muscles innervated by the cranial nerves are 
spared (see above). On the other hand , other forms of tremor, 
in which the facial muscles ol expression, the muscles of mastica· 
tion, the muscles of the tong ue, are frequently affected, are jirob· 
ably of cerebral origin. This is especially trne of mercurial and 
alcoholic tremor, which can be referred to a cerebral origin, from 
the accompanying paralytic or other concomitant symptoms, 
especially psychical; possibly the same is true of the tremor 
caused by opium, tobacco, quinia; also of that from fever. 

Treatment. 

Of course, in all those cases wherein the cause can be c1is· 
covered and removed, the treatment of tremor must first ol all 
be causal. This is especially true in cases of tremor caused by 
poison, by the injmious influence of occupation, the abuse of 
liquor, or other indtllgence. In the treatment of mercurial and 
saturnine tremor the elimination of the poison must be favored 
as much as possible. For this pm·pose (besides the means of 
simply increasing the secretions) iod ide of potassium, sulphur 
baths, and other preparations of sulphur are held in especial, 
though sca1·cely justifi able, esteem. 

In those fo rms o[ tremor which are not amenable to causal 
treatment, a large nnmber of the most diffNent and in part 
heroic means have been used empirically-ge1wrally, indeed, 
with most insignifi cant results. Ilowever, the tonics (fenuginous 
preparations and waters, quinia) have obtained the most general 
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recommPnclation, also residence at high altitud<'s, and U SP of hot 
spl'i11g baths (Ragatz-Pfaefel's) .• \ccorcling to my expp1·ien<'e these 
remedies, at kast in the sen~re and oltl cu::;es, an.:. in sufficient. 
.\lso, I han:i never seen any results worth mentioning from the 
trne o[ narcot ics (morphia, chlo1·al, calabar bean, cunll'<', etc .), 01· 
of bromide o[ polassinm. The best rew lts comparatirnly ham 
been obtained by me in simple t1·emor by the methodica l u se o[ 
suhC'utaneous injl'ctions of arsenic. (Fow k·1 .. s solution diluted 
"'ith two parts o[ distilled water-of wl1i ch from six to f<'n min
i1m,-about half o r an ordinary l1ypock1'111ic injection syringe,
is lo be gi"'·n for a t1ose.) 'l'hPse injPet ions can be continued 
daily for a long time with out the appearance o[ toxical or other 
unplea::;a nt symptoms; tlw·y kH"o this C'~1we ial :ulrnntagP over 
the intt•rnal use of :usenil', that the di sturbance or tl1t• t1igcstion 
caused by the latter does 11ot ocrnr, and ll1t'Y al'e 111ore certain 
in tlwi1· action. Hol st and othp1·s (according to oral communica
tion) ha"c abo obtained fa,·orablt· results in tl'e11101' hy ll1c injee
tion or ar:::;enic. 

or the internal rern edi rs otherwise rccommenclrtl may be 
n11:ntio1wd, among otlH-'l'S, hyoseyamin , from which Oulmont has 
obtainPd Yery marked effpcts in tremor mPrcmfa.lis, as also in 
two cnsPs with Sfln•re senile trl'mor. I l1arn nsecl the hyoscyamin 
up to one-twenLieth o[ a g rain daily for a long li111e without effect 
in a Yery severe :wcl old case of tremor of probably alcoholic 
origin, "'hich hacl obstinately resisted the arsenic injecl ions.-In 
nwn·mfal tremor, Gucneau de i\Inssy recom rnenc1 ec1 the phos
phide of iinc (o ne-half grain daily, g iven in pill-form); Lafon 
:incl Garclanne saw benefit from elec tririty; Brockmann from 
the cold \\'atPr douche witlt sulphur bath s, and the intc'mal use 
or 1wn·ines. Huss has recommended fusel-oil (amylic alcohol) 
in tremor potatornm. 

As pnlliativC', cspcc i11.ll y in extreme trembling of the hand, mechanical appliances 
rim ho U'.icd to ti\'. the hand, and so render writing possible. Cazenave, among others, 
h:ts lately contrived a special apparatus for this. 





PARALYSIS AGITANS . 

(Shaking Palsy-The Trembles.) 

Parkinson, Essay on the shaking palsy. London, 1817.-Tod<l, Art. Para lysis in 
Cycloprndia of pract. mcd.-Romberg, Ncrvenkrnnkhcitcn. 2. Aufl 18J l. Btl. 
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18G6. No. 21, 40.-0rdmslein, Sur In paralysic agita ntc et la scl6rosc en plaqu1.:2, 
thCsc. Pari01, t8Gi.-Snnders in Reynolds' System o f 1HcL1ici nc. Yol. U. Lon
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Kruhne, Inaug, Disg. Berlin, 1872.-A. Eulenbnry, Berl. klin. ' Vochenschrift. 
1872. No. 46.-Cl/Jlrrot, Klinischc Vortrilge Uber die Krank hc iten des Kerven
system.ii. Deutsch von Fetzer. Stuttgart, 1874.-Bencdikt, Nervenpathologie 
ancl Elekt rothcrai.>ic . Leipzig, 1874. 

By slwkin.fJ pal.1·y or paralysis agitans is understood a com
hination of sy mptoms, the ch ief elements of which, as its name 
im plies, are two phenomena: a gradually increasing motor weak
ness and a trembling in the voluntary muscles of the body, the 
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latter, however, preceding the paralytic symptoms, or at least 
being present in a greater degree. 

As Galen already disti ngu ished two kinds of trembling {naAµos nnd Tf!Ep.os), nud 
van Swictcu a" tremor a debilitate '1 and" tremor conctus,'' it seems to have been 

Etiology. 

Paralysis agitans is a clisease which occurs at a relatively 
advan c<'tl age. It is rarely seen below forty, is most frequent 
after six ty years. Its appearance in childhood is most uncom· 
mon; yet l\Icschede mentions a case where the di sease showed it· 
self in a boy twclrn years old (it is saicl after being kicked in the 
face by a horse). Dncltenne observed a case where the affection 
occmred in the twentieth year. l\Ien are much more frequently 
attacked than women. Special predi sposing causes can scarcely 
be prored. One must, however, consicler as such, age, particu
larly the senil e condition of the heart and of the blood-vessels 
connected tli erewith. Yet organic disease of the heart or arterial 
sclerosis have not by any means been found in all cases of paral· 
ysis agitans during life, or even at the autopsy, when such 11as 
been made. IIereditary influences have h itherto, at least, not 
been proved to exist. In England and North America the affec· 
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tion should be especially frequent, yet it belongs al so even thern 
to the more rare a!fcclions. (According to Sanders there are in 
Englancl and \Vales on an average twenty-two fatal cases o[ 
paralysis agitans yearly, of which fomteen are males, eight 
females.) 

The affection seems to occur ch iefly in persons in tl1e lower 
stations in Ji(e, who are found in unhealthy situation8, harn 
worked hard, do not inherit rnbust constitu tions, and also ha1·e 
been subject to violent emotions. llI:iny observers mention th u 
effect of violent emotions, especially a sudden fright: e. g., 
one by rnn Swieten o[ a man who was awakened by a frightful 
clap o[ thu nder ; another by Oppolzer of a man who was fri g ht
ened by the bm s ting or a bomb at Lis side; a third by Ilillairet 
o[ a man who saw hi s son mmdered before l1i s eyes. In all these 
cases the outbreak o[ the trembling followed immediately the 
exciting emotion. In other cases a woun cl is mentionetl as the 
direct cause, e. r;., in the case or U eschede, already referred to, 
also in many cases repo1tecl by Sanders and Cha1·cot, which, 
however, according to their descriptions, seem to belong to :::: im
ple tremor rather Lhan lo paralysb agitaus. In one casP by Betz 
colcl bathing of the head anrl. hands, with a cold drink, was men
tioned as the cause. 

Symptoms and Course. 

The initial and prominent symptom or thP fli seaRe, the tre
mor, appears now as a. peculiar trembling, in the form of weak, 
oscillating, rapidly repeated vibrations; now in strong cloni c 
spasms, cousisting of contractions, which occur by fits and sta rts 
(shaking palsy). These motions begin generally in the upper 
extremi ties, especially the hand and forearm, and grndual ly in
rade also the lower limbs, a nd a lso the facial mnscks. In the 
latter case there is sometimes also di sturbance of articulation 
(stuttering) . More rarely the nrnscles of the body are impli
cated, among these especially the muscles of tlie nerk, so that 
there is lt·embling or pendulum-like motion of tl1e head. In indi
vidual cases the tre mor remai ns confined to one-half of the body, 
or, indeed, to a single extremity (generally an upper). As a 
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rule, both sides of the body, though in unequal dPgree, arc suc
cessively >ittackcd. In the sa 1ue patient the trembling does not 
have always the same in tensity aml extent; someti nws it cont in 
ues with uncliminishecl severity for clays; sometirnes there are 
remissions Justing mnny clays, or it temporarily ]eaves one limb, 
or a mnsclt•, while it appears in others with g rea.Ler severi ty. 
\\,.hen the patient lies clown , it is g<•nerally weaker or ceases 
entirely. In other cases t he trembling is, indeed, never entirnly 
wantin;:;, but parnxysmally it increases to a great in te nsity. and, 
indeed, the occttrrencc o[ such paroxysms is clca l'ly favored by 
bodil y or mental exerti on. But in general the trembling is com
pletely independent of Yoluntary motor impulses as well as of 
passi\'f~ motions, ancl this circumstance is of great value ns a 
rn en ns of diagnosis to distinguish it from many forms of chorea. 
mid also from the t rembling in disseminated sclerosis of the 
nervous centres. 

The paralysis occurs generall y secondaril y after a longer or 
shorter pcrsi:itence of the tremor, and gradually incrnases in 
in tensity and extent, yet it almost always remains partial, and 
no t rarely is more circumscribed or is irregularly developed in 
different muscles or muscular g roups. As in various other 
paralyses, the extensol's of the limbs are a!Tectecl by preference. 
while on the other hand a corresponding stiffness appears in the 
ilcxors. In many cases there is no diminution in the motor 
powPr (measul'ccl, for example, ~dth a dynamometer); again, a 
mark('cl delay i;:; seen in executing an intended motion, as in 
speaking, combined with a dispropol'tionate wea1-iness (Charcot). 
The electri cal reaction fo r the induced as well as the galranic 
cmrcnt is cnti t·c•ly normal in the a llectecl muscles, as I hare 
conv inrPd myself in some ,-pry old ancl severe cases. The trem
bling oCten abates in all the nrnscles, or in those especial ly impli
cated, while the p'1rnlysis increases. It is quite exceptiona l for 
the i1H" oln 11ta1·y mnsdes or the bladder and the rectum to be 
all'ectecl by the paralysis. 

In many cases there is developed grndually in the muscles of 
the limbs, also or the trnnk and neck, a condition of excessive 
stiffness, recalling the rigidity of catalepsy, which, at first tem
porary, becomes later permanent, and may give rise to deform-
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ities. By lhe rigiclity or the anterior cervical muscles the heacl 
is bent strongly forward (as Parkinson remark('cl), and can be 
raisecl or rota tecl only with difll culty. The bocly is also inclinecl 
forward, which caUS<'S the appearance of a tcnclency to fall ror
warcl noticeable in walking. The elbows usually stand some
what oft from the thomx; the forearm is slig htl y tt execl on the 
arm ; the fingers are semi-flexecl, inclinecl towards the ulnar 
bonier or the hand, aml in the various joints allematcly tlexecl 
ancl ex tcnde(l (as is seen in arthritis c1cfo1·mans); thumb and 
index fin g<>1·s are frequently ex tendecl ancl approachccl one to the 
otlwr as in the position for writing. Sin1ilar cleformities are 
developed in the lower extremiti es by the p1·eclominant contrac
tion or incliYiclnal muscles, especially of the musc les of the calf: 
the knPPS are adducted; thighs and feet are in tlw well-known 
position or equino-varus. or course, the clifnculty or performing 
any motion, espec ially locomotion, is great ly increasecl by this 
muscular contraction anc1 tl1e rigidi ty, which finally becomes 
permanent ; the patients in walking g ive Lhe imp ression as if 
they mo,·cd forwarcl drawn 11p together, as i[ thei1· joints were 
grown together (Charcot). )foreornr, the nch-ent of the sti ffness 
occurs usua lly in an advanced stage or the arr .. ction ; i t is only 
exeept ionall y noticed in the beginning.-Another more uncom
mon phenomenon is the inclinati911 to CPrlni n Jor111s or compnlso1-y 
moti ns, especially to a tencl('ncy to run forward. The patients, 
with difficulty and slowly, begin to walk, bu t llwn are obliged, 
without stopping, to move quickly fonrnrcl; 11 cncP, they easily 
fa ll forward . This tenclPncy to rnn fonrn1·d has been explained 
by the fact that from the inclination or the heacl nml bocly for
warcl thp centrn of gradty has been clisplacecl; however, thi s 
explanation is not satisfactory, or at least is not npplieahle to 
all ea•:W$, f'i nce in c1:.rtain cas0s the opposito form or compul~ory 
motion, the tendency to mov<' backwai·d, is noticPd. Jn a 
patit>nt. who hncl otherwise 111<1 impulse to 1110\'P fonrnnl, Char-
1·ot eoul1l excite th1' impulse to mo,·r backward hr lightly 
pulling his coat when he was sta nding still ; tl1en immediately 
thPre was a pmpnlsion backwarcl which soon became n'ry 
i1 11p1't uo11"t, and the palit>nt was in clanger of falling backward 
if precaution was not taken to prevent it.-i\Icschecle noticed 
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in the case already quoted the propulsion forwanl to occur at 
the same time with an a t tack of laughter in a patient with very 
limited mental powers. In a case described by Topinanl there 
was propulsion forward besides change of countenance, satyria
sis anll glycosuria; the latter symptom was improved by the 
use of Vichy water, while the others increased. 

The temperature of the body measured in the axilla or in the 
rectum, notwithstanding the unremitting muscular action, is not 
increased in paralysis agitans, as is shown by the older obserra
tions (C harco t and Boucha rd,' Ordenstein) as well as by my own 
observations. Also in many cases which I have repeatedly 
examined the temperature of the external audi to ry ca nal bas 
not deviated from lhc normal.-Charcot explains the absence of 
increased tempemtnre thus : it is fo u11d only in "static" (i. e., 
predominating toni c), not in "dynamic" (predomina t ing clonic) 
spasms-in tetanus, for example-but not in chorea ancl paml
ysis agitans.-Ne1·crtheless, although the temperature of the 
boc1y is normal, there is ofteu a subjec tive sensation of increased 
wal'!l1th, especially a fter a paroxysm of trembling, sometimes 
al so in connection with cop iot1s secret ion of perspiration. 

Apart from thi s sensation of excessive warmth, disturbances 
qf seusation are no ticed , now in the form of di sagreeable sensa
ti ons (c1·awling and pricking in the hands a ncl Ieet), now in the 
form oC partial, generally incomplete anmsthesia-yet they may 
be entire ly wanting even in mlva.ncecl cases of paralysis agitans. 
Functi onal cli stmbance of the nerves of special sense (optic, 
acoustic) are rarely noticed. But other cerebral symptoms of 
the mos t varied kind are rather frequent: headache, ve1'ligo, 
sleeplessness, psychical disturbance, hy pochondria. In a few 
cases tlw re is well -markecl melancholia; in other cases there are 
hallucinations, an cl maniaca 1 at tack s are noticed. Not rarely after 
lhe affect ion has cont inued m ther long, there is a weak11ess of 
memory ancl oC judgment, generally a dulling of the entire men
tal Cu nctions. 

The course of tli e disease is generall y very protracted, its 
dura tion, a t least many years, sometimes even thilty years. 

1 :MCmoires de b soc. de biol. 1866 
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Generally after the above-mentioned symptoms have continued 
a. long lime, there occurs incre:u;ing exhau::;t ion of the nervous 
system, diminution of power, and the patient, almost immornblc, 
has bed-sores, which finally cause death. It is deserving of not ice 
that sometimes, a few chys beforn death, the t rembling entirely 
di sappears (Clavelcira, Lebert). In other cases death results 
from some intercurrcnt disease, especially pneumonia, pleuri sy, 
val'iola, typhus.-Improvement and even recovery have been 
noticed by individual authors. Yet there is reason for the suppo
sition that in the casPs of p retended recovery the disease was 
not paralysis agitans. Th.is supposition is strengthenecl when it 
is noticecl how many authors, espec ially English author::;, con
found this affection with choreic concliLions. llanclfielcl Jones 
bt>lipves it must be ac1mitted that there is a double form of paral
ysis ngitans; one enti rely incurable, occurring in old persons 
and depending upon 01·ganic changes in the central nervous sys
tem ; the other, in younger persons, c11rable and probably not 
dependent upon organic changes. It is ev ident how untenable 
suc-h a differentiation is, ancl that only the cases of the first class 
can properly be callecl paral ys is agitans. The cases quot<'d by 
Jont's [rom Reynolds, Graves, Sanders, ancl his own observations 
afford abundant proo[ of the superficial and uncritical mamwr in 
which the most varied conditions-of chorea infantilis, simple 
lt"l'mor without paralysis, etc.-wcrn all grouped together under 
that curable form of paralysis agitans. 

A natomical Changes and Theory ef the D isease. 

The number of autopsies heretofore reported is not very 
gre:it, and many of them, besides, g ive in part contradictory 
resul ts, while others are entirely negative. 

The oldest reports o f positive changes arc those hy Parkinson and MarshnB 
Jfa\l ; the former found i11 one case hardeni ng of the pous, the medulla oblongatn, 
nn<l the cerv ical <'Ord; Marshall Hall , n sclerosis of the pons and tile corpora quad
ri;.;cmiua.-StoITdla foun<l in a man, seventy-nine years ol<l, in Oppolzcr's clinic, 
who had bcl'n affoctcd for five years, atrophy of the brain with secondary effusion 
<Jf scrum in the ventricles and the mcm bran cs, and an apoplectic cyst, the size o( 
a pea, in the ri.~ht optic thnlamus; the pons and medulla oblongata were firmly 

\'OL. XIV.-2G 
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indurn.tcd; the arteries at the base calcareous, and the lateral columns of lhe 
cord, especially in the lumbar regiou, permeated with grnyish opaque lines, which, 
as well as the iuduration in the pons and medulla o!Jlongata, consisted of new 
connective tissue.-Lebert mentions that iu one case he found a shrunken sclerotic 
nucleus in the upper part of the cord, probably the result of previous inflammation. 1 

-Cohn found in one case (a man forty-nine years old) well-marked ccrcbrnl atrophy, 

and in another man seventy-four years old), atrophy of the spinal cord at the 
level of the cervical vcrtebra .-In a woman, thirty-four years old, who hnd 

been sick two years, and finally died from variolu, Skoda found extended sclerosis 
of the central organs; the walls of the ventricles, fornix, pons, medulla oblongata 

and spinal cord were very firm ; hoth optic nerves were flattened and sclerotic. 
In some opaque reddish patches of the brain the nervous tissue ha<l disnppcnrcd, 
and its place was taken by newly-formed connective tissue, which likewise caused 
tho sclerosis of the pons and medulla oblongata. There was besides redcma of 
the pia; the ncurilcmma of:_ the nerves of the upper extremities was thickened; 
the muscles had undergone fatty degeneration. -1\I. Rosenthal found softcuing 
of the pons, of a portion of the medulla oblongata, and, accidentally, a\Jsence of 
the corpus callosum; Leyden, in paralysis agitans of the right side, found a sar· 

coma of the left optic thalamus and great flattening of the pons; Ch\•ostek, affec
tion of the left side, a hardening of the cortex of the right sphenoidal Jobe and of 
the right hippocampus major, ns a consequence of encephal itis; 
ganglion cells of the hippocampus had completely disappeare<l, an<l 
roglia with the unchanged vessels remained. 

Cayley, in a patient seen by Murchison (who died of typhoid fever aft('r suffer
ing twelve }'cars), found changes in the spinal cord which, iu part, depended upc.>n 
chronic processes, iu part, upon acute, which might well be referred to the typhoid 
fever. The former consisted of thickening of the cortical layer of connective tissue 
with increase of its development of irregular tracts and islets of connecti,1e 
tissue, rich in penetrated from the cortex into the substance of the 

spinal cord, but only in the cervical and dorsal regions quite near the exit of the 

posterior nerve roots; the widely di lated central canal was filled with cells of 

different forms and sizes, some like leucocytes, some elongated, nenr having the 
character of normal epithelium. 

In a case reported by Bourillon there seemed tO be, judging from the imperfect 
description, a sclerosis in patcl1es. 

Io the often quoted, symptomatically complicated case of J\Ieschcde, on section 
the ependyma of the lateral ventricle seemed covered with granulations with a 

spotted, marbled appearance. In the posterior lobe of the right half of the cere· 
hrum were gray masses. which were in part connected with the cortex of the convo· 
lutions, in part were isolated. The medullary mass of the frontal nnd occipital 

lohes was markedly sclerotic, also certain parts of the optic thalami and corpora 
striata. The mcdullary substance of the cerebellum was as firm as cartilage, nnd 
------------- - - ---

1 Handbuch der praktischen Medicin. Band II. 4. Aufl. 1871. S. 633. 
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pcn·adc<l by numcrou'i gray islets; its corpora dentata were quite atrophied. J,fo. 
dulla oblongata an<l pons also atrophied. The spi nal cord atrophied and hard. 
cned; in its middle portion, especially on the left, were small regions changed into 
gray masses. l\licroscupic examination showed, in the foci of the posterior lobe, 
ganglion cells ancl connective tissue elements; all the other abnormally gray parts 
showed the ordinary changes of gray dcgencration.-In connection with these 
changes it i::eems to me that a statement made by Meyncrt 1 deserves notice, though 
not s1,ccially pertinent here. In a general paralytic, with a tumor chiefly on the 
right, Meynert found the weight of the corpus stria.tum and lenticular nucleus, 
including the isle of Reil, left side= 38 grms., right side = 4.~ gnns.; the weights 
of the two frontal lobes were equal. 

Opposed to these positive results, Pctraeus found (in the CopcnhagC'n hospital) 
no chang"" in the ncrYous system; as apparent cause of death a fatty dcgl'llt'ration 
of the heart and pncumonk indurntion of the right lung. Also an autopsy by Olli· 
vier rurnishcd ncgatire results. In a case described hy Kuehne, from }'rcrichs' 
clinic (a man forty·ninc )'Cars old, sick for five years, death from pleurisy and bed· 
sores), there was nothing abnormal except redcma oF the brain and spinal cord i the 
most careful microscopic examination of the pons and medulla oblongata, etc., 
showed nothing pathological.-Th. Simon (according to ornl communication) 
fountl no changes in the nervous system nor in the sympathetic in four autopsies at 
the Hamburg hospitul.- The detailed reports by Joffroy, the results of which were 
essentially negative, arc of especial interest. They relate to four cases noticed 
by Clmrcot, all women (three of these arc described in Ordem~tein's dis.scrtation). 
Macroscopically there was no change in the medulla oblongata and the sr1inal co1d. 
The microscopic examination showed in three cases an obliteration of the centra l 
canal (hy increase of the cpithdium of the cpendyma), n more or less well marked 
pigmcntlltiou of the ganglion cells. especially in Clarke's columns, and amyloicl 
bodies in varying numhcr . Besides, one case showed still the remains or nn old 
circumscribed meningitis at the a 1>ex o( the calamus scriptorius, ancl another a 
small supcrficin.l sclerotic spot in the nlC'dulla ohlongat:i.. The latter chnn~cs. on 
account of their inconstancy, must be looked upon as without significance as causes 
of the disease; but Joffroy n.lso bel ieves the changes, heretofore found to lie con· 
stant1 arc to be cons idercrl as common phenomena occurring in all old people in 
consequence of senile degeneration. At most, according to his view 1 they can be 
con':iiclcrcd as standing in a certain relation to senile tremor and the analogous 
trembling of paralysis agitam:. According to t hi s the origin of the tremor should 
lie referred to the spinal cord. In the fourth case Joffroy mi!'sed :\l!'.O the above· 
mcntionC'd changC'S

1 
so that the result was entirely ncgativc.-According to his 

htcst statement, Chnrcot has made in all six autopsies in parnlysis agiLans i o( these 
thr.:c \\'{·re entirely nC'gativc, three gave results already mentioned. 

If we look 01'<'1' the ab01·e-mentionecl antOp$iPs, we find rnses 

1 Wiener med. Presse.1871. No. 25. 
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in which there were absolutely no changes in the nervous sys
tem, or these were \'ery slig ht, probably senil e changes in the 
spinal cord (Pcl rarus, Ollivier, Th. Simon, Kuehne, JoITi·oy, 
Charcot); others showed exclusively changes in the spinal 
cord (Lebert, Cohn, Cayley, l\Iurchison), or finally in the brain 
(Jl.Iarshall llall, Colrn, l\I. Rosenthal, Leyden, Chrnstek); yet 
others. finally, showed extensirn changes in the brain and spinal 
cord in the for m of sclerosis (Parkinson, Stofella-Oppolzer, 
Skoda, l\feschedc). In view of such contradictions, we ai·c at 
present compelled to be very cantions in forming conclusions as 
to the pathological anatomy of paralysis agi tans and the theory 
of the affection. Not even can the question, whether the dis· 
ease is of cerebral or spinal origin, be answered with certainty 
from I he material already possessed, thongh, as we h:l\'e seen, 
some facts at least seem to show that the origin of one initial 
and important symptom, the tremor, is in the spinal cord. Some 
authors (as Rt•rnak) have in a measure cnt the knot by suppos
ing a cerebral aml a spinal form of the paralysis; lhP former 
(arcording to Remak) should be characterized symptomatically 
by a tendency to fall. while in the spinal variety this symptom 
iH wanting. This distinrtion is, however, entirely artiticial, and 
the case of the pretended paralysis agitans cerebra l is, mentioned 
by RP11rnk, 1 canno t with certainty he considered as paralysis 
agitans on account of the entire want or pamlytic phenomena. 

From the changps found in the brain mnst be exclucled. as 
without signifi ra n<"<'. those depending upon senile atrophy (Cohn, 
Stofella), since undoubtedly they may also occur without thc> 
tn•mo1-. In other cases without senil e atrophy or in adt!ition 
thereto there arn circurnsnibed foci or disease, sometimes in tlll' 
optic thalamus (L<'yden), sometimes in the hippocarnpus major 
(Chvost<'k), 01· in tlw pons and ml'dnll:t oblongata(l\Iarslrn ll TTall, 
Rosenthal, Stofella). The local iti es of these foci are so Yarions 
that w0 are prevPntecl from forming nny conclusions in regard to 
the pathogenesis o[ paralysis agitans. Certa in symptoms (e. fl·· 
the glycosuria noticed by Topinarcl) as also certain autopsie; 
favor the supposition enterta ined by some authors, that the pons 

1 Galvanotherapie. p. 447. 
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ancl upper part of tile medulla oblongata, must be considered the 
original seat of the disease; on the other hand, the same suppo
sition is in decided opposition to the autopsies whern that part 
of the brain has been found normal, and to the case of Larcher 
who, in isobted sclemsis of the pons, founc1 symptoms which 
diil'ere(l en tircly from those of pa,rnlysis agi tans.-Certa,in cases, 
finally, in which were found extensive changes of the central 
nel'\'OUS system, although the symptoms are more or less similar 
to those of paralysis agitans, must probably be regarded as mul
tiple sclerosis in patches (Parkinson, Skoda). 

Diagnosis, Prognosis and Tteatment. 

The cliagnosis of paralysis agitans may, especially in the 
commencement, be difficult. It is most easily confounded with 
simple, sen ile or toxic tremor, and with disseminated sclerosis 
of the nerve-centres. Paralysis agitans may, ho1vever, be dis
tingu ished from senile trembling by the greater intensity of 
the tremor, by its occurring before senescence, in its further 
course more certa inly by the addition of paralysis and the other 
disturbances of innervation. The hi story of the case is especially 
valuable in distinguishing tremor mercnriali s, s::Ltu minus, alco
hol icus, etc. 'l'he statements in the previons chapter fnrnish 
proof also how the clinical history, esper iall y of tremor satmni
nus and alcoholicns, deviates essential ly from that of paralysiti 
agitans, while, however, tremor rnercuriali s Yery closely resem
bles it. Close attention will guard against mistaking bet"·een 
this disease and the rare affection lately described by Hammond 
as "alhrtosis," and the same is tme in regard to chorea. 

'l'he differential d iagnosis bPtween paralysis agitans and scle· 
rosis of the nerve-centres dissemimite(l in patches is of espe
cial impo1-tance. In this, too, there is usirnlly trembling and 
progressive paralysis; there may be fnrther disturbance of 
speech, contractions, paraplegia, ancl partial anmsthesia, more 
rarely even mental disturbance. 'l'he course in both affections 
is or many years' duration, and the prognosis is equall y unfavor
able. But in sclerosis the initial symptom is a progressive motor 
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weakness, which increases to paralysis, while in pa1-alysis agitans 
the tremor always precedes by a longer or shorter ti111p; and 
al so in sclerosis the paralysis begins, without exception, in the 

lower limbs, while the sy mptom~ of paralysis ag itans are first 
noticed in the upper extremities. Tho tremor in sclorosi~ is very 
much like that of paralysis agitans, but differs from it in that it 
is not spontaneous, only occurs during passive motions 01· when 

an acth-e motion is contemplated. Less important differences 
are that in sclerosis sometimes h eallache and vertigo precetle by 
some time the other sy mptoms; that irregular apoplectiform 
and cataleptic attacks often interrupt the course of tlte di sease; 
that the reflex irritability is consiclernbly increased, especially if 
the spinal cord is likewise afiected with sclerosis ; and finally, 
that sclerosis not rarely occurs in younger persons, between 
twenty and forty years of age. 

The pro,r;nosis of paralysis agitans, as I remadrnd when 
speaking of the course of the disease, is absolutely unfavomble. 
The cases in which improvement or recovery have occurred must 
be considered as of doubtful diagnosis (see below). In individnal 
cases the prognosis is so much the more nnfavorable, that is, the 
fatal termination is to be expected so much the sooner, the 
earlier the paralysis ancl the other di stmbances of innerration 
are a<ldecl to the tremor, as also the older and the more debili
tated the patient already is. 

Under snch circum stances the treatment can be almost only 
pallia tirn. The best that can be hoped is that the di sease should 
remain a long time stationary, or that single, especially torment· 
ing, sy mptoms should he mitigated, as the tremor. Yet such a 
result can only rarely be altained. 

Certainly in medical literature cases of recovery are reported, 
after, indeed, the u e o[ very di1Ierent modes of treatment. 
Elliotson has obtained such by means of carbonate of iron, 
Brown-Scquard by chloride of barium, Reynolds by the use of a 
Pulvermacher's chain, Remak by the constant current, Jones by 
hyoscyamus, Villemin by bromide of potassium, Betz by warm 

baths. If the "cured" cases are more critically considered, the 
identi ty of some with paralysis ag itans is decidedly doubtful; 

in some the duration of the good result is not at all assured, but 
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at most a temporary ell'ect-disappearnnce for a while of the 
muscular tremor-is proven. 

The case of Rey nolds, for example, must have been quite 
recent, as the symptoms firs t appearecl fourteen days before the 
treatment. 'l'here was vertigo and g reat numbness with trem
liling oE the whole right upper ex trem ity, the temperature of 
which in the region ot the biceps was increased 4° F . An hour's 
use, five times repeated, of Pulvermacher's chain removed the 
tremor ; continued treatment restored the power of tl.ie arm per
fectly in one month !- In the (as to diagnosis very doubtful) case 
of Jones at first strychnia , iron, and ether, as also faradization 
of the arm were useless, even injurious, while hyoscyamus caused 
an improvement not otherw ise characterized. J ones naively 
explains the ineffi ciency of the first agents and the effi cacy of 
the hyoscyamus, by the statement that in his case, "as generally 
in chorea and epilepsy," there was increased irritabili ty of the 
nerve-centres; hence, they required not the tonic but the ca lming 
medicines. Charcot has also obtainecl a quieting effect upon his 
patients by hyoscyamus, but it was only temporary. I have 
myself not been able to get any benefit from the long-con tinned 
use of the extract of hyoscyamus, or the hyoscyamin (advised 
by Oulmont for tremor). 

Remak's case of vretencled paralysis agitans cerebralis, 
already mentioned, must be considered at least of doubtful cliag
nosi;, since no mention is made of paralytic symp toms. There 
was tremor, most mal"ked on the left side, in the form of severe 
shaking ancl twitching of the limbs with tendency to fall for
ward, pain in the right side of the forehead and right temporal 
region, also conjtrnctivitis of the right eye. Remak supposed a 
stasis in the anterior lobe of the right cerebral hemisphere, ancl 
applied a stabile current to the temporal region. After eight 
clays' treatment the pain in the temple and the eye disappearecl, 
as also the tendency to fall and the tremor of the right side ; the 
shaking of the left side remained unchanged. 

Hitherto I have seen no good results from the use of the con
stant cnrrent (galvanization of the head and the sympathetics). 
Not once could any palliative ell'ect be obtained by this means; 
it was not possible with the stl"ongest cnnent I could use to 



408 EULENBURG. -PA11ALYSIS AOITANS. 

obtain even a l'emission or a temporary intenuption of the 

tremor, as I had hoped. In one case I coulll use a cunent from 

fifty Siemens' elements passed through the head (the two eler

trodes placed on the mastoid processes), without causing Yerligo, 

etc. ; ' even here there was no diminution or the tremor. Thr 

peripheral faradizatiou and galvanizatioa is likewise without 

elfoet.-Benedict also states that hitherto a cure or paralysis 

agitans by the use of electricity has not been obtained, though 

he thinks that the prognosis or this disease would be more favor

able nuder early galvanic treatment. Ile has him self noticed 

a few good results in cases just beginning, and, besides, in one 

case a momentary effect upon the accompanying dyspeptic 

sy111ptoms, for after galvanization of the sympathetic and the 

cervical enlargement there was immediately an imprnved appe

tite. 
In Villemin's case, in which ioclicle or potassium (up to three 

grnmmes a day) was used with benefit, t11e diagnosis was not 

ce1tain; probably, judging by the symptoms described, it was 

a case or multiple sclernsis. 
The case described by l3etz was that o[ a gardener, sixty- five 

years old, whose disease began half a year 1ireviously from the 

effect of catching cold, and was curecl by six warm baths (27° R. 

[93° F .]) !-I will take this opportunity to say that in genuine 

pamlysis agitans the water cmc is usually contraindicated. 

Especially objectionable are hot baths; I ukewarm baths and 

those moderately cool are at lt>ast not injurious. Lebert thinks 

that by sea-bathing he has in one case caused the disease to 

remain stationary. 
Concerning the treatmPnt by corrosive sublimate, advised by 

Jones (but without per;onal experience), and that by strychnia, 

advised by Trousseau, I have no experience. According to Char

cot, the latter agent seems rather to increase the tremor; Charcot 

also saw no favorable result from the use or ergotin and bella

donna, which were used on account of their anti-spasmodic effect. 

1 In aged persons it is quite often possible to use an unusually strong current to the 

hend-1nobably on account of the senile thickening of the walls of the skull and the 

obliteration of mnoy osseous canals, which very much increases the resistance. 
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The means which I have used in hopes of at least a palliative 
effect are: subcutaneous injections of morphia, of curare, and oI 
Fowler's solution; also intlTnal use of chloral hydrate, cal::tbm-, 
bromide of potassium, autl nitrate of silver. The injections of 
morphia and curare produce occasional ly a temporary cessation 
of the tremor; the subcutaneous injection of arsenic is mueh 
more successful in this respect, used in the form aud dose adv isecl 
under rrremor. In one case or well-mu.rkecl paralysis agitans 
fifteen injections, in another four, produced a very niarked dimi
nu tion of the spasm, which in the first putient Jnsted two months. 
I have noticed no marked effect from the above-mentioned inter
nal remedies either upon individual symptoms or upon the 
general course of the disease. Also Althaus found hydrate of 
chlornl, Ogle calabar, Cl1arcot nitrate of si lrnr, useless in paru
lysis agitans; the latter seemed even to increase the spasmodic 
action, which (as Cbarcot righ tl y remarks) is all the more remark
abl~, as in nrnltiple sclerosis it produced a considerable improve
ment and diminished the intensity of the trembling. 

Appenclix. 

ATHETOSIS. 
Hammond, Treatise on diseases of the nervous system. New York, 1872.-Med. 

Times and Gaz. 16 Dec., 1871. p. 747.-T/t. 1!1isclwr, Athctosis. Boston l\Ccd. 
and surg. Journ. SO May, 1812.-Cl(tford Allbutt, Cases of athctosis . :Med. 
Times and Gaz. 27 Jan., 1872.-0u1·rie Ritchie, Note on a case of athetosis, 

ibid. 23 .March, 1872. 

In 1871 Hammond described nuder the name Athctosis (11:,tTor) a combination 

of symptoms somewhi.it resembling paralysis agitaus, the chief characteristic of 
which is n ceaseless motion of the fingers and toes, which docs not permit them to 
remain in any position in which they are placed. According to the desc riptions 
given by Tinmmond hiLm1clf and somo other American authors, the involuntary 

motions observed consisted in part of alternate flexion ancl extension of the fingers 
and toes, in part of complicated motor phenomena, which were at times more severe, 

did not cease during sleep, could, however, be controlled and l imited for a short 
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time by position and cxtraorclinnry effort of the will. The phcnomcnn seem to 

have had parlially the ch:mlctcr of associated movements, as while the fingers 

mo,·cd the arm was bard and rigid-during motion of tlic toes the muscles of tht! 

calf were in tonic contraction. In several cases tl1crc was at the same time dis. 

turl>anccs o( sensation (pain, sense of numbness or falling asleep); there was also 

change of temperature in the affected limbs.-)lost of the observations were made 

on persons affected with epilepsy or mental disease; only in one case was there no 

other ce rebral symptom. With the exception of the latter case, the patients were 

all men in middle life {between thirty.three and fi(ty-tive years). A!; to treatment, 

bromide of potassium proved of service in two cases; in one case u four months1 use 

of galvanization ancl Iaradizat.ion gave no marked result. 

No autopsies have as yet been made. Hammond supposes the seat of the afTcc

tion is in the intracranial ganglia, or iu the upper portion of the $pinal cord. It is 

more likely that the combination of symptoms known as athctosis is dependent 

upon changes, possibly circumscribed, of the centres of motor iunervation in tlic 

cerebral hemisphere. The characteristic limitation to certain groups of muscles, the 

frequent occurrence of associated moYcmcnts in the form of contraction, the associa· 

tion with epi leptic attacks, scem-accordjug to the investigat ions of Ilitzig-to 

support the supposition of an irritation of these centres. In this connection it is 

to be remarked tliat the athctosis may be unilateral. In l''ischer·s case it was limited 

to the flug(']'s of the right hand. I h:we myself lately seen a case which mny be 

considered as belonging here, where the left foot alone was affected. So soon as the 

patient-a man thirty.three years old-touchecl the floor lightly with the tip of his 

foot, there immediately began a rhythmicnl alternate contraction of the flexors and 

extensors of the to('S, to ·which was added tonic contraction of the muscles of the 

en.If, which ceased as soon as the whole sole of the foot was firmly planted on tlic 

floor. (In this case there were still other symptoms, which led me to give a 

<liagnosis of disseminated sclerosis.) 
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CHOREA. 

Chorea St. Viti. St. Vitus' Dance. 

The older l iterature is very extensive, and is presented very completely in 

lVfoke's monograph.-Syrlenlmm, Schcdul. monitor. de novre febris ingressu. 
Opera univ. med. cdic.1. KiiJm. Leipzig, 1827. p. 468 ff. und p. 531.- lVic!i

nirinn, Idccu zur Diagnostic. H f. Ausg. Hannover, 1827. Rd. J.-Kettcrling, 
Darstcllung des Vcit::;tanzes. Rcgcnl'>bu rg, 1805.-Bouteille, TraitC de la chorCc 

ou clansc de St. Guy. Paris, 1810. - Bernt, Monographia. Chore::c St. Viti. 

Prag, 1810. Deutsche A.usgnbc mit ZusiHzcn von Solder. Prag, 182G.-1V(1g

nrr, P;tthologisch-thcrnpeutischc Ahhaudlnng Uber den Vcitst:mz. 

1817.-Riifz, Hechcrches sur quclqucs points de l'histoirc de la chorCe 

enfants. Archives 1834. FCvr. p. 215 ff.-Rotlt, Uebcr den Veits-

vc rwandtc Fonnen. Dissertat ion. :Miinchcn, 1843.-

:Mouographie des g rosscn Vcitstanzes und der unwillki.ir

lichen ::\Iu,..kclbcwcgung. Leipzig, 1844.-Sfr, De la chorCc. H.apports du Rhu

matismc ct des mahLdies du creur avcc les affections nernuscs d co1n·ulsivcs. 

)fem 1ircs clc 1'.\.caclemie uationa.Ic de i\fUdccinc. Vol. XV. Paris, 1850. p. 

;n:; ff. - Leudi!t, Sur lt!s chorOcs sans complicat. tcrminGcs par la mart. 

Archives gGnCrnlei;. Sept., 18:33. p. 285.-Romfl('l'[J, Lehrlrncl1 dcr Ncrvcn

krnnkheitrn. Bel I. S. 510 ff. Berlin, 1853, uncl TOioischc Ergcbnissc. Berlin, 

ll:HG. S. rn ff.-R. B. Todd, Clinical lectures on paralysis. II. Edit. J .. on· 

don, 185G. p. 428 seq. i and Lectures on Chore:t. Lancet, April, 184:3.-Moynier, 
Sur le trnitcment de la chorec. Arcfiiyes g6nCr:i.lcs, July, 1854.-The same, 

Journal de i\lCd. de Bruxelles, 1858. No . .3D.-JloHlrr, Chorea bei 

Vit·chow1s Arch iv. Bel. XX:III. S. 14!). I SG2.-Kirkes. On chorcn, 

to vnlrnbrdiscase of the heart, and its treatment. )[eel. Times and Gazette, 1SG3. 

Nos. 677 and G78.-Bricl1etra11, Relation d'unc Cpid6mie de chorCe, obscrvCe 

ill' IIOpitalNcckcr. ArchivesgCn6rfllcs, 1Sfi8. T. p.433seq. '""cl .;32,;cq.--JJl;'lia, 

Chorea in connection with heart disease. 
S. p. 142.-F'i.~rltl, ChorPu minor in gravida. Wicnl'r allg. med. Zc•itg- . No. Hi. 

ISG:J.-lfi11e1 .\ case of myelitis, presenting all the symptoms of severe Chorea. 
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DC'nth on ninth dny. Autopsy. )led. Times ancl Gaz. 788. 1SG:J.-Cyon, Oie 

('horca und ihr Zusammcnliangmit Gc1cnk-Hhcumatismus, Peri- u. Endocardi1i

:Mcdic. Jahrbilcbcr. Zcitschrift dcr Gcscllsch. dcr '\Viener Acrztc. Bd. X.'\I. I' 

llii. 186,3.-Ru.~sel, Motl. Times and Gaz., lSGG.-Monckton, A case of Churcu, 

ending fatally, complicated with disease of heart and brain. Brit. med. Joum. 

No. 305. 186G.-Roger, Hcchcrchcs cliniqucs sur la chorCc, sur le rhumR· 

tisme ct sur lcs maladies du creur des en fonts. Arch. gen6r., 1866. II. 18G'i. I. 

54- 7J.-Ibidcm, lSGS, Jan. - Avril. Gazette des HOpitaux, 1870. Nos. 65 u. G6. 

-Richter, Sitzungsbcrichtc dcr Drc!l.dcncr Gcscllsclin.ft fi.ir Natur- und IlciJ. 

kundc. 5. Jan., 1867.- '.'/'ur.h.nell, Some remarks on maniacal chorea nnd its 

JJl'obable connection with cmbofo:m. Brit. and For. Med. Cbir. J-ournaL October, 

18U7.-Sam. Wilks, :Me<l. Times nnd Gazette. p. 117, 1808.-The same, Brit. 

med. Journ. July 30. p. ll5. 1870.-J. w: Ogle, Remarks on Chorea SL. Yiti. 

Brit. and For. Med. Cbir. HeYiew, Jan. 1SG8.-T!t . ..r.llcynert, Ucber die gcweh· 

lichen Vcriin<lcrnngen in den Ccntralorgancn des Ncrvensystems bci einem Ji'alle 

vonChoreaminor. Alig. W iener med. Zeitung. Nos. 8 u. 0. 1808.-R. A1wlt. 

Chorea und Psychose. Archiv f. Psychiatric und Nervenkrnnkheitcn. Bd. I. 

18GS.-Sll'iner, Klinische Erfohrungen Uber Chorea minor. Prager Vicrtcljahrs· 

schrift. 1808. IV. S. 45 .-'l'!te same, Z:um Wcsen <lei· Chorea major und der 

Katalcpsie. Jahrb. f. Kinderheilkunclc. N. F. ll. S. 205 IT. 1860.-7'/u same, 

Epidemic von Chorea minor. Jahrb. f. Kinderhcilkundc. N. F. III. S. 201. H;";O. 

-Ifrrtsckmcr, Ueher den Veitstanz. (FreriC'hs) Dissertation. Berlin, 18CS.-

J. Jack.-wn, Observations on the p hysiology and pathology of herni· 

C'liorca. Med. Journ., October, 1868. p. 204 ff.-Med. Times and Gazette, 

March 6, 1800.-Douglas, On the use of Indian llemp in Chorea. Edinh. 

1\Iecl. Journ., March 18GO. p. 777 ff:.-Bm·nes, Chorea in pregnancy. ~teclic. Times 

and Gazette, 1868. Aug. 1; and Obstcfl'ical transactions X. p. 147. 1869.-l.111r

son Tait, Dublin Quarterly ,Journal, Febr. 1860, p. 203. - Broadbent, He

mnrks on the pathology of chorea. British Med. Journal. April 17, 24, 1809.

Carville, Gaz. med. cle Paris. No. 50. 1860.-Tud:icell, St. Barthol. 1Ios11. 

Rep. V. p. SG. 1860.-Muluimed Said, De la Chorae ct de la doulcur1 proro

quec chez Jes cborCiqucs. Th~sc. Paris, 1860.-Leidesllorf, Ueber Chwa 

minor in ih rcr Beziehung zu psychischen StOrungcn. Wochenblatt cler GC!'t. drr 

Wiener Aerztc. No. 12 u. 13. 1860.-Fried. Weber (Chor. gravid. 1 FullJ. 

Berliner Wochcnschrift VII. 5. 1870.-J. Russel, f'IIccl. Times and Gnzelte. 

1 SGS, May 30; 18Gf.l, Jan. 1 (ii 1870, Jan. 8 i April 2.-Frick, Ucbcr Chore&. 

Dissertation (Frerich~). Berlin, 1870.-Legros und Onimus, Recbcrrhcs rnr 

Jes mou\"Cmcnts chorCiformcsdu chicn. Comptes rcnclus, 1870. I.XX. p. 10.tG et 

scq.-Thc same, Quclrp1cs recherches sur Jes mou,·emcnts, Journal clc !'Ana

tomic ct de Physiologic. 1870. No. 4.-E. T,. Fox, Med. Times and G/IZ. 

p. 423. 1870.-Gray, Ibid. Dec. 17, 1870. - Clouston, Journal of :Mental 

Science. 1870.-Sieckel, Chorea gra.viclarum. Diss. inaug. Leipzig, 1870.

Grriy and "l'uckwell, Cases of Chorea, treated on the expectant plan. Lancet. 

Dec. 2 and 9, 1871.-L. Meyer, Chorea und Manic. Arcbiv fiir Psycliiat.rie 
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u. Ncn•cnkrankheiten. IT. S. 535 ff. 1871.-Dickinson, Clin. Lectures on 
Choren. Lancet I. 15. 1811.-JL 7'. Bullin, Cases of Chorea, treated with 
Sulphate of Zinc. Lancet, 1872. Nos. 17 u. 18.-Rittcr, Geclankcn Uber die 
nnatom. Grundlagen der Chorea. Memorahilien. 1872. No. 10.-U. Jluntin(!ton, 
Ou chorea. Phila<lelph. Mecl. aud Surg. H.eporter. 1872. p. 15.- O. IL Jones, 
Clinical lecture on cases o( chorea . .Med. Press and Circul. Jan. 10. p. 23. 1872. 
-FeMi119, Chorea gravid. Archiv IUr Gyuiikologie. VT. 1. S. 137. 1873.
R. Anwldi, Uebcr Chorea gravichrum. Diss. inaug. Berlin, 1873.-A. lV. fl'uot, 
Unilateral chorea, disease of the corpus striatum and optictlrnlumuson the side 
opposite to affected. The Dublin .Journ. of Med. Science. October, 1873.-1?. 
Lon9 l'o:c (Congenital Chorea), The British Med. Journ. 1873. No. G33.-Lanw 
d<mzy, Gazette med. de Paris. No. 2-t. 1873.- JV. Lrube, 3 in ii.tiolog. Connex 
zu cinanclcr stehende Erkraukungcn an Chorea St. Viti. Kliniscilc Bcilag-e zu 
df'n Corresponclcnzbliittern cl Alig. iLrzt.licben Vercins van 'l'hUriogen. 1874. No. 
5.-De Beauraia, Deux observation'> de chor(ic mortellc. Gnz. des IIOpit. 1874. 
Nos. 150 u. 151.-P. If. Pyr-Smilh, Guy's Ilospital Reports. 3. Ser. XIX. 
p. 3·11. 1874.-TVeir J.l!iWlwll, Post-paralytic chorea. The Amcric .. Journ. 
of the :\[eel. Sciences. 18711. Vol. 13G. p. 352 ct seq.-C. Gol(!i, Su Ile :iltcrnzioni 
dcgli organi centrnli nervosi in un caso di Corea associata ml 
nlicnazione mentalc. Rivista clinica. 2. S. IV. 12. p. (Reprint). Bologna, 
1874.-~ll Benedikt, Ncrvcnpathologic uncl Elekt.rothcrapie. IL Aufl. I. Abth. 
S. 251 IT. licipzig, 181·1.-Gottlwld, Ueber Chorea. Diss. inaug. Wlirzbmg, 
1874.-Bmlo Wenzel, Ucber Chorea major uncl minor. Schmi<lt.'s Jnhrbi.ichl•1-. Rel 
162. S. 1!)3 ff. 1874.- lVeinbrr(!er, Zur Pathogenese und Therapic der Cl.iorca 
Wiener med. Presse. XV. No. 47. 181-i.-I'.Jllock, Treatment of Chorea willl 
Jnhala.tions of Chloroform. Lnncet I. 25. p. 871. 1874.-J!,,'liarltrr, Uchcr die 
VcriLnclerungcn in den peripher. Nerven, im Riickenmark und im Gehirn hci 
Chorea minor. Virchow's Arch iv. Bel. Gl . 1874. S. 485 uncl BU. G3. 187.J. S. 
10·1 ff.-1ll RoJJenthal, Kliuik der Ncrvcnkrn.ukheitcn. IL A ufl. S. 576 ff. Stutt
gart, 1875.-Cliarcot, De l'hemichorCe post-hCmiplCgique. ProgrCs mCcl. 187G. 
Nos. 4 aucl 6; and Onz. des IIOp. 187.3. No. 30. 

History, Definition. 

The origin or the term chorea (Xop•fa, dance) or St. Vitus' 
danre, ancl or most of its synonyms: St. J\foclP$tus' dance, saltus 
Yiti, St. John's dance, ballismus (f!a>.:>..1uµ.6<, dance), rhoreomania, 
orrhestromania. epilPpsia Raltatoria. danse de St. Guy, etc., is 
traced to the middle ages; in their original application t110Re 
phraRe RigniAed simply that pandemic dancing-mania, whirh 
made its fast appeamnce as a wide-spread mental disorder a[ter 
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the disappearance of the plague in the second half of the four
teen th centul'y, in the neighborhood of the Ruine. 1 

In the vcar 1375 the psychical pandemic disorder extended from Aix over the 
whole rcgi.on of the Rhine and Moselle as far as Holland. Jn the records of the 
time it is still spoken of as St. John's dn1H'C. The name of St. Vitus' dunce is first 
met with in the Strasburg epidemic of UIS, when, under lhc magistratc'sorclcr, 

those affected were led in troops to the chapel of St. Vitus in Zal.Jern, that they 
might be quieted by processions, masses, etc. 

As regards St. Vitus, the legend informs llS that he removed from Sicily when 
a hoy, at the time of Diocletian's persecution of the Christians in the year 303, and 
suffered martyrdom in 1!,lorcncc, in company with Crcscentin and his tutor i\lodcs

tus. IIis mortal remains, after repeated removals, arc said to have been iuterrcd 
in the cloister of Korvcy in 836. This cloister, nnd other churches and chapelA, 
erected to his memory, became subsequently objects of pilgrimage for sick persons 

of all sorts, and especially for those affected with the plague of dancing. 2 

As n pandemic disease, the dancing-mania died out in the fifteenth century, \Jut 
traces have remained upon the Rhine till our own days, and especially in tlie 
so·c11llccl dancing procession ("spring procession'') to the grave of St. Willibrod 
of Echternach, the origin of which can be traced to the plague of 137G, which 
passed through Luxemburg, rmd is contemporaneous with the great epidemic of 
dancing-mania in Aix and Cologne. 

Subsequently the name chorea St. Viti was extended to the 
sporadic cases of spasmodic movements of the body, those forms 
or disease which nowadays are usually called chorea magna and 
chorea minor. But the so-called tarantismus aud the raphania 
were finally included under ehor<>a. 

The confnsion which arose from this throwing together of 
most unlike processes rendered it impossible to form a definite 
idea of the separate forms of disease. This may be seen most 

J "At Strnshurg, mnny hundred began 

To dance and leap, both wife and man, 
lo open mnrket, lane auclstreet, 
By dny and night; many did not ea.t 

Until to an end their madness came; 
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clearly in the dreary chaos of the literature of chorea compiled 
by Wicke in hi s complete monograph upon the malady. 

It is nndoubteclly Sydenham that first evolved the modern 
conception of chorea from the mass of foreign matters that sur
roundecl it in the middle of the seventeenth century. His de
scription leaves nothing to be desired for clearness and precision : 

Chorea St. Viti convulsionis est species, qum ut plurimum pueros pucllasvc a 
decimo actatis :moo ad pubcrtalcm usque iiwadit; primo sc proclit claudicationc 
quadam vcl potius instabihta.tc altcrutrius cruris, quod acger post se tral1i t fatuorum 
more; postca in manu cjusdcm lutcris ccrnitur, quum hoc morho adfcctus vcl pcc
tori \•cl alii alicui parti adplicatum nullo pacto potest contincrc in codem situ vel 
hone momento, sccl in alium sit.um aliumvo locum convulsionc quad:un distorquc
bitur, quidquid acgcr contra nitntur. Si vas nliq uod potu repletum in mauus porri
gatur, antcquam illud ados possit cduccre, millc gesticulationcs circulatorum instar 
cxhi bcbit ; cum cnim poculum rccta lineu ori admQvere ncqucat, deduct.an spasmo 
umnu , hue illuc 1.diquamdiu vcr:mt, doucc tandem forte fortuu·a, illud lalJiis propius 
ad poucus, liquorcm dercpcntc in os iuji cit alquc nv idc hauri t, tamquam misellus id 
tantum ag:crct, ut dcditn opera spectautilJus risum moverct (I. c. p. 468). 

~ydenham essentially complPted the separation of chorea 
from the foreign elements that liad been confo11nckd with it. 
NPve1'theless, the idea has subsisted till quite lately, that th l' re 
is some close relationship between the C'horea minor sive Anglo
rnm and the chorea major sive Germanornm, names u s~d since 
8ydenham chiefly upon \Vickman's authority . In the writers of 
th1' last century we find again the confusion of chorea with the 
pandemic diseases of imitation, with somnambulism, and even 
with raphan ia. 1 

'L'he retention of the term chorea has helped to keep up the 
<'Onfusion of ideas. For th is 1·eason se,·eral attempts have been 
made to change the name for one more significa nt. Schaeffer,' 
who regarded the two so-called form s of chorea only as different 
~rades of development of the same d isease, proposed, towards the 
close of the last century. to give to onr chorea the desig nation of 

1 Cf. llojmryrr, Yon dcr Grli.bel- tmd Krumen- oder Scbwercnothskrankhcit. Berlin. 
1742.-0ruulel, Praelectiones academicae. Bel. II. p. 8G seq. 1793.-Bouteitle, TraitU 
deincborCe. Pnris.1~09.-Bcrnt l. c.). 

'· nlzbnrgcr med. chir. ZPitun{!. 1793. TY. S. 248. 
VOL. Xl\'.-27 
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"morbid irri tability or muscular unrest ; " a11<l Tltilenius,' in the 
same spirit

1 
proposPcl the name" involuntary muscular motion.'' 

\\'i !'ke adopted the latter deliniti1'ely." in 01·d1•1· to get rid of the 
notion 1 hat both diseases were but different form s of one species 
of dioease." 

'l'hese propositions have not been receivecl with favor. Con. 
tmry tl1ough it be to common sense to call the grotesque per. 
for111anees of folie musculaire a dance, yet the term chorea has 
made ib;elf so nrnch at home that the attempt to supplant it by 
a fitter one could but fail. At the present time, wl1il our 
knowledge of the a natomical distnrbances wltich form the basis 
of chorea is in its infancy, we are sim ply tumble to substitute a 

name basPd upon pathological anatomy for that taken from 
symptoms; so that the attempt to find a new name is hardly 
worth the while. 

Yet, I must insist upon having the name o( chorea restricted 
to the disease which is about to be described, and that tlte so
callul chorea magna sive Gerrnanorwn should be entirely ruled 
out. 

It is my conviction t]i: , t tlie group qf symptoms col/ed <'lwre" 
mr~jor is not a disease sui generis, but is only the prod!tcl '!l 
genuine psyclwses and cPrebral maladies on the one hand, and 
of ltysterirt anrl wilful simulation on the other, such as so o[ten 
all(l so abundantly fl omiehes in hy stP1fonl grouncl at the 1wriod 
or puberty. I ha1·e been !eel to thi s view both by a thorough 
sludy of the literaturp oE the snbj l'ct aml hy a SPries o[ 1-ery 
clia1'actel'i stic cases observed by myself; and 1wither Hasse', 
(I. t'.) ancl Rosenthal' s (!. c.) statements, both o[ whom regard 
rh01·1'a nrnjor as a disti nct spec ies of diseasi>, no1' the n•rently 
p11blishNl ohsen ·ations of Franque,' Steiner,' Bohn,' Bodo \\'en
ZPI.' and \Vysocki ,' have been able to conrince 1111 ' o[ thP ron
tr:ny . 

1 i\Ced. cbir. llemerkungen. Th. IL S. 4 ff. Frankfurt n. M , 18 14 . 

~ Joumnl ilir Kinderheilkunde. 1867. 8. 22G. 
3 Ja.hrbuch f. KinJerhci!kuudc. N. F. fid. TT . S. 20.3. ISCO. 
4 lbid. 8. 1!)4. 1874. 
6 Schmidt's Jahrbli.cher u. g_ w. Bd. CLXII. S. l!).J, 1874. 

Wiener med Wochenscbrift. Bel XXV, Nos. 14 and Hi. 1875. 
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That Proteus, whieh is described und(•l' the name of chorea 
magna, contains in reality brtt one characteristic 111ark, and that 
is the associatecl spa~111odic movements which ure often per· 
fornwd with a cercain fit1wss, 1.Jut usually have an extrarngant 
aml ,·ioleut character. But we have the same right to count all 
thP associated spasms of hysterical patients as chorna major-the 
spasms o[ single extremities as well as those of the whole hocly, 
those o[ the muscles of respiration as well as those o[ the larynx. 
By the same right also all those striking forms of associated 
spasm wllich are observecl in insanity, epilepsy, in cases of cere
bml tumo1·, etc., must be added to the species" chorea major. " 
I cannot regard it as justifiable to select a single group of symp
toms from diseases of such varied character, solely on account of 
its striking nature and upon the authority of tradition. 

As illustrations, let me offer a few instructh·e instances from 
rny own practice. 

C,um l. -S()-c1dled c!torea mrtjor i11 rm hysterical ·1ooman. 
i\L B., a delicate young lady of eighteen year~. with anteflcxio uteri, decidedly 

hystcriral, and to all appearances an onanist, over-indulged by her weak ruothcr, 
w.1s :--:\id to h:we suffe red in the summer of 1873 with spasm of the glottis and n 
remarkably deep and hollow-sounding cough. Since' the autumn of 1874 she· hai. 
suffl•red from periodical spusm-. or respiration, with cnor111ous acceleration of the rate 
of breathing (u p to eighty in tile minute), beginning wmally in the forenoon and 
lasting four or fi\'C hours. Since Christma.\I she ha" suffrrcd from associated s pa~m:-1 

of the whole hotly, comm~ncing towards evening at nry nearly the same hour, and 
going on in the nrnddcst way till near midnight. Tht' patient performs lik<.' a com· 
pll'tc acrobat; sometimes her body rolls itself into a ball, ag:tin it springs out to its 
full length, and ;.1guin opisthotonus occuri::, in which the body is bent far backward, 
is perfectly rigid1 and its whole weight is supported by the skull and the tips of the 
feet. During thi" exhi.bition she utters the greatest variety of inarticulate sounds. 
The con:-iciousness docs not seem to be lost. 

Hapi<l improvement in a cold-water establishment. 

t'A~E U.-80-callell clwrra rrurqna in an hysterical 1oom11n. 
8. D., :ct. seventeen (in the medical policliuic of Grcifi;wald), hysterical, daughter 

of unhysterical mother, suffers from ,-iolent spasms, of which she usually predicts 
the coming. Called to such an attack, I find the p:1ticnt hC'ld upon the bed by four 
C'Ompa-.!-lionn.tc neighbors •;to prevent her doing herscl f harm." She strikes alJout, 
foams, rnttlcs in lier throat, barks like a dog, etc. When let. alone she creeps about 
tlio• room on all fours, leaps on tuLlcs and cupboards, imitates tlw noise of Yarious 
:lninrnli;;, Powerful iuductiou currents and the pouring on of cold water "top the 
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attack quickly and with cqui\l success on each subsequent occasion, but they also 
have the effect of making the patient scold fiercely. 

CASE llI.-So-called chorea magna in a case of cerebral tumor. 
11. W., :.ct. forty, a shepherd (at the 2d medical clinic in f!Iunich), has suffered 

for years with tile symptoms of a ccrcUral tumor (headache, dizziness, paralysis 

agitans of the right arm, etc.), and has presented the severest associate spasms for 
a long time. The latter occur quite rcgula1·ly every third or fourth clay, and last an 

hour or two. During these attac:ks the patient expends an enormous muscular 

force in performing the strangest involuntary movements (Zwangsbewcgungcn, 

compulsory movements), especially of the continually repeated 
pillowed side 

of the bed with full force and the legs dangle in the air; the most rapid 

of the head and right arm together; striking upon the chest with the fist; 
jerking of the extremities; violent tonic spasms of breathing, ctc.-In the course of 

the summer a mental affection, in the form of general confusion of 
venes. The patient declares that his clothes have been changed, 
and fractious, runs away from the hospital iu bare feet, wanders by night, etc. 

C.-\SE 4.-.So-cn:ll.e<lc/w1'<>a m."gna, .~i.mulated. 
C. B., rct. fourteen 

strict master; after every 
clinic of Erlangen), carpenter1s apprentice to a. 

correction he is attacked by apparent uneon-
sciousncss, with general muscular spasms; he is removed to lhe hou:;c 

of his weak and credulous parents - and how often is the false indulgence ct 

parents a cause of chorea magna. ! - where the attacks increase in violence, and 
assume the form of the so-called St. Vitus' dllnce. Of 
pathy is expressed fol' the boy i becomes an object of 
at thc request of his orthodox parents prayers arc offered in the churches, he 

that God alone can aid him. Finally, however, at the urgent instance 
in of much opposition from the boy and his parents, he is 

Urnught to the clinic. [fore I had opportunity directly to observe the 

first attack. It was without question simulated, and was arrested instantly by 

the of severe induced currents. The same occurred at the second 
Tbe patient, unmasked, makes his escape privately; the attacks have not 

rc.:turned. 

CASE 5.-So-called chorea magna, simulated. 

A. L., ret. twelve, son of a gardener. (Medical policlinic of Greifswald.) 
Great reluctance to attend school. Repeated punishments are followed by attacks 
of chorea magna, with the character of an impulse to run and climb, which are 
most distinct when there are spectators present. He mounts upon the stove, the 
wardrob('s, climbs upon the trees, the roof of the house, and attracts great attcn. 
tion, Ile is recognized as a pretender, and is rapidly cured by cold affusions. 
1 le subsequently perpetrates many other impostures. 
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Heredit a ry tendency to hysteria, bad education, indulgent 
parent~, credulous physicians, play the chief part in the p roduc
tion of these degenerate .forms of hysteria, and in exaggerating 
the si111nl ated spasms to the form of chorPa magna. A cliamc
teris tic feature, as it always seemed to me, was the surpris ing 
effect of severe, sudden, unexpected stimuli, like powerful elec
tric currents or cold affu sions. " ' hen once these means have 
been employed withou t regard to the patient's feelings, it is 
enough on a second occasion simply to bring the induction 
apparatus or the wa ter-jug, in order to cut short the a ttack in 
the beginning. But these remedies have no effect, or but rnry 
little, in the geneml spasms or epilepsy or cerebral disease. 

(Ja ·es will occm in which it is exceed ingly hard to tell 
whether psychosis, cerebral disease, hysteria, or simulation is 
before us; this is confirmed by the recently published observa
tions of the above-cited au thors. 

Definition. 

In the absence of a thorough comprehension of the natnrP o[ 
chorea, it is at the p resent time qui te impossible to defin e t lte 
diseasP. " re can onl y aim at a grouping, us eomplete as may UP, 
or the most importan t poin ts of thi s pec ul ia t· set of sy 111p· 
toms. B ut even thi s is a ttended with g1·c,t t diffi cul ties, owing to 
the multiplicity of the phenomena; and the sepa ration or essen
tial from non-essen tial must remain subject to the iudil·id ua l 
judgment o[ authors. 

\Ve understand by chorea a neu rosis, of which the seat (as it 
seems) may sometim;s be the brain alone, sometimes the e11 tire 
nervo us system: chamrterized by incessa nt incoiird inate tw itch
ings or jerks of groups of muscles, which sornetimes are spon
tanPous in origin. and sometimes are exc ited by voluntary 
impulst', wh ich occur almost exclusil·ely in the waking state, and 
are accompanied by a more or less developed psychical dis· 
t urbance. 
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Etiology. 

Chorea is mainly a disease of the time of bodily development; 
the pedod most ,,/Iected is that from the second dentition Lo lht• 
close or puberty. 

The statistics of the hospital for children at Paris are said by SCc (I. c., p. 
448) to have included in twcnty·two years 531 chorea. patients. Of these there 
were 28 under six years of age, 218 from six to ten, 235 from ten to fifteen. 
A earofu l tabulation of the cases of wh ich the beginning was known (HH in 
all) gave the following figures. Tbc disease began 

At less than G years 
From 6 to 11 " 

.. 11 "15" 
"15 "21 .. 

'' 21 " GO " 

.... 1ltimes. 
..... 94 " 

... 57 " 

···· ····· ·· •··••···· ... 17 " 
. .... . . .. 12 " 

'rhe statistics or Rttfz, Reeves, Steiner, etc., agr<'e with the 
above. 

Among Steiner's 52 patients four were less than six years old , 4G between six 
and eleven, and 6 between eleven and fourteen. In Guy's Ilospital, Pyc·Smith 
found 

2- 5 years old, 5 patients . . . . . . 2 males, 3 females. 
6- 10 62 " . ...... . 15 " 47 " 

11-15 44 .... 17 27 " 
16-20 19 " .. . 3 " 16 " 
21-26 5 " ... 0 

38 1 " ... .... 1 " 0 " 

In the middle and later periods or life the disease is very rare, 
b11t distinct cases have been observed in the forti es and fifties 
by .\nchal, R eeves, and Frank; ancl in the sixties and seventies 
by .Jeffreys, Bouteille, Powel, and 11aton. Next to these pe· 
rio<ls, that of infancy is the least exposed : and the number of 
caSt's grows less in proportion as we approach the period o( bilth 
(8{•1•). A few cases or chorea have been obsetTecl in infants at 
tlw breast by Simon and Constant, and even just after birth by 
Monod, Fox, and Richter. 
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Fox calls his ca~e one of co11gMital chorea. The child, a male, was born six 
weeks befol'C the period, and from the fin.t hvurs of his life he suffered from vio
lent choreic movements. In his third yt•ar he is said to have had epi leptic attacks,· 
but they did not occur either before or after that time. In his thirtet:nth yea r, 
when observed by Fox, the power of speakjng aud walking was defective, but 
intelligence was normally developed. The chorea was much improved by an arscni
cal treatment. 

Richter also ment ions congenital chorea in two g irl s, whose mothers had su ffered 
a severe fr ight when advanced in pregnancy. The children suffered from their 
birth with clonic spasms which ceased during sleep, and at a later period almost 
wholly disappeared. 

Of the sexes, the female is decidedly more troubled than the 
male. Of See's 531 patients, 393 were females, and 138 males. 
Among Rufz's patients in the children's hospital at Paris, the 
proportion or females to males was 138 : 51 ; with Hughes, 73 : 27 ; 
witlr Steiner, 40: 12; with Pye-Smith, 106: 42. In 27 adult eases, 
between the ages of twenty and seventy, IIasse found nearly the 
samP proportion, v iz. , 19 : 8. 

HNeditary transmission doPs occur, but is certainly rare. 
But hereditary tendency to chorea, as to other diseases or the 
ne1-rous system-as hysteria, epilepsy, etc.-or rather, an here
ditary transmission or a special susceptibility to irritation, an 
impressionability or the nervous system, on the one hand, and of 
a g<'neral weakness or the ent ire constitution on the other hand, 
is very often demonstrable. 

uutington, of Long Island, with his father and grandfather (also physicians), 
s11ys he has observed entire families or chorcic persons, in which the disease was 
propagated until once a. generation had been overleapt, when the hereditary dispo
sition in that family ceased. In these cases the chorea began between the twentieth 
ancl the fortieth year o[ life, attacked men and women alike, and usually led to 
mental disease, often associated with suicidal tendencies, and finally to death (n. 

All circumstances which are adapted to increase the excita
bility of the nervous system at the period of sexual cleveloprnent 
are of great inttnence; such as a bad, indulgent tJducation, pre
mature excitement of the sexual passion, onanism, psychical 
excitement, etc. 
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Fautrel 1 and \Vcndt 2 speak especially of the consequences of self-abuse, prac
ti sed in great excess prev ious to puberty. Fautrel' s patients were all onauists. It 

· is impossible to get statisti cs regarding this point, so that it must remain hard to 

estimate its importance as a. cause or a predisponent. 

Among adults, we have to mention as predisposing circum. 
stances pregnancy, and disturbances of menstruation and sa11-
_quiflcation (chlorosis, anmmia). 

The immediate caiises may be very varions. Psychical dis· 
turbances, whether acting acutely in the form of fright' or dread, 
or bdnging to bear the slow depressing influences of son ow and 
fear, of pain or discontent, are without doubt powerful agents 
in bringing the disease to an outbreak, especially in predisposed 
p ersons. 

Among the mental causes must be included irnitatio11, or 
what may be call ed the contagiousness of chorea. A numbPr of 
accredited facts exist which prove the possibility of a propaga· 
tion of the disease by psychical contagion among those children 
in the neighborhood who are predi sposed through hysteria, ner· 
vous tenclency, or education, as in lhe brnthers and sisters of a 
pat.ient, or the children of a boarding-school. Besides the older 
obs0rvations of Mullin ,• Crampton,~ Eckstein 6 and Uwius,' we 
must here mention th e recent obsernitions of Bricheteau and 
Leu be. 

Leube saw two girls, of the ages o f sixteen and 
posed, who acqllircd choren in consequence o f intercours:e with 

twelve, who had the disease; but the trouble was of short duration, 
quickly to galvanization aud psychical treatment. 

Bricheteau·s observation is still more stri king. Into the hOpital Necker, in a 
ward where there were g irls who were hysteri cal or who had formerly heen chorea· 

1 SMilWt's Journ. g\•nCr. de mCd .. etc. T. XX..XLX. p. 31!). 1810 
2 Kindcrkrankheiten, Breslau, 183;3. 
3 See, for instance, the case p. 5Hi) of a gid aged 

ten, who was severely in the morning by a dog that sprang at her and 
barked loudly, and in the evening was seized by chorea. See also the obsen·ation ou 
p. 432. 

4 Edinb. Med. and Surg. Journ. V. ] . 1805. 
~ Transactions of the College of Pbysician!i in Ireland. V. p. 110. 1824. 
6 Horn's Arcbiv f. med. Erfabrung. Ild. III. S. 30 1. 1803. 
1 Edinb. Med. and Surg. Journ. V. p. 405. 1812. 
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tic, a girl with chorea. was n.dmittcd, and within six day~ eight other patients in the 
same ward were taken with chorea. The further spread of the disease was arrested 
by iso lating the chorea patients. 'l'he intensity of the symptoms varied greatly; 
some or the attacks lasted for mouths. 

Here we have to do with serious and protracted affections, 
the ol'ig in of which, in the way of contagion, can hardl y be 
doubted. At all events, a distinct predisposition seems to be 
necessa ry to propagate the dbease by imitation ; otherwise the 
lllllllUPI" or instances WOUid be lllUCh grnater than it is. 

As regards the geographic distribution of chorea, the state
ment:; or Rufz (l. c.), that the disease is less frequent in the warnt 
zones, has not been confirmed by the researches of Ilii·sch. ' The 
question of the frequency or chorea in different ronn tries. and of 
its extension to north and south, to east and west, is 011e which 
cannot. at the present time be decided, e,·en in a temporary way, 
for, as Jiin;ch observe:;, il1 e sl.al.i stical mal.Nial or Ci\"ilized coun
tries comes only from hospitals and from I.h e prnctice of single 
physieians, and therefore is valueless for scientific pu1 poses; 
whil e the reports as to the existence or the disease in different 
parts or thP world are so few that no general concl usions can be 
attpmpted at present. 

The same is the casP with the influence or seasons and 
weather; we have no w ;ef 11 I statist ical basis. 

As tPgn.rds the caus<ll relation existing beLween chorea and 
oilier diseases, th<' case of rheumatism, ancl copecially of or·ute 
arii1·11/ar rheumatism a nd its complications, c1eserves esp<'c ial 
attention. Frnm the bPginning of our century the relation or 
chorea to rheumatism has been observed, and the English and 
Frencl1 a uthor:; have taken special pains to show that arti cu lar 
Z"lw11111ati sm ancl its cardiac complications are an in.portan t 
so111w o[ chorea. 

Jn judging or this question, we ham scarcely any but FrPnch 
and Engli ·h statistical reports at our disposal. The first statis
tii-s of the sortorigirnLtecl with II11ghes.anc1 were printpd in Guy's 
Ho:;pita l Reports for 1846. They include 108 case:; or ehorPa, of 
which 14 were compli catpcl with rh P111natism and hea rt cl i:;ease. 

1 Tlistoriscb-geograpb.1?nthologie. Bd If. S. :no. Erln.ngen , 1864. 
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Ten years later, thP sanw author, in <·ornwcl ion with E. Burton 
Brown, published in <:uy' s Hospital Rc'ports for 1850 a SP<·ond 
1·pport, embracing 200 ca8PS. ~\mong 10-1, in which i t was ]>OS· 

sible to make careful examination a:; to tlte hi story and tlw 
bodily cond ition a:; rc•gard:; rh <• uum1ism and affec tions of the 
heart, them were bnt 15 in which rheumatic accidents had 11ot 

preceded the attack, and a cardiac murmur could not bP demon
strnted. According to Kirkes, 1 almost all cases of chorea are 
can:;ed by endocardi tis. 

Of the Frnnch authors, See and Hoger are the most zt'alous 
upholders of the causal relation of chorea and rhenrnatic affPc· 
tions in the widest sense. See (I. c., p. 414) found among 128 

chorea patients 61 who suffered at the same time with articular 
intlammations and pains in the joints. 

This coinciclence seems the morn remarkable, as rheumatism 
is rare in childhood. See gives the following striking figures to 
show this. Among 11,500 patients received in the course or four 
years in the child1·pn's hospital th PrP wP1'1' only 48 cases of rheu
mati sm without chorea, and 61 of rh eumatism with chorea. 

Hoger finds the coexistence or the two so frequent, that he is 
inclined to rPgard it as the expression of a pathological law, ancl 
to regard both as one and the same affection under two forms. 

8pontaneous acute rh eumati sm is fa1· more common in chi!· 
dren (accol'ding to R.oger) than is nwally snpposecl; that is, 
from the fifth year and upward. Befol'e the fifth year it is err· 
tainly rare. As a sequel or scarlatina, called out by expo:;ttre to 
cold, rheumatism of the joints is common, is usually confined to 
the neck and arm, is of slight severity, lasts but a short time, 
and is mo1·e rarely complicatecl with aff<'ctions of the hPa rt, etc. 
Tlw spontaneous articular rheumati sm or children is oft<> ner sub· 
aente than acnLe, aml attacks only a small number ol' joints; 
but the freqtwn cy or the complications with enc1ocarditi s and 
pericarditis is no1w the less g reat, and it is the light ca"e" rntlwr 
than the severe that are complicated with chorea, which prefers 
the peri od or thP clef'line of the di$ease for its own attack. 
J\c<'ording to Roger, cl1ildrPn who have passed tl1rough rhrnma-

1 Med. Times and Oaz. 18()3. 
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tism a1·e predisposed to chorea by that circumstance, and rice 
rersti, choreic children are in clanger or being attackecl sooner or 
later by rheumatism. Both diseases have the same tendency to 
rehcpse. 

Ve1·y different irom these statements or English and French 
authors are the results of the observations made by Steiner' in 
Prague. Ile saw, among 252 cases of chorea, only four which 
originated during the course or acute articnlar rheumatism. 
Steiner expresses his suspicion that this wide difference is due to 
local influences. 

My own observations, though few, tend to confirm Roger's 
statement. Among twenty-one cases there were four in which 
the first attack, 01· a relapse of chorea, followed acute articular 
rhenmatism, directly or afte1· a considerable time. 

H we add to these observations the considernble list repol'ted 
by older a11c1 newer writers (Copland, Seahouse, F orgues, Bright, 
Babington, Hughes, Monckton, Hillier, Romberg, Trousseau, 
Ne.), who establi sh a causal relation between chorea and rhru111a
tism, we cannot doubt the closeness of the connection. How to 
explain it will be om object in a later portion or this paper. 

As regards the relations of chorea to other diseases, it may be 
connected with a great variety of inflammatory and other pro
cessPS in th e ct:ntral 01·gans of the nervous sys tem and th1dr 
membranes, or may develop from scarlatina , bodily injuri!'s, or 
dist nrbances of the uterine fonctions; but causes ol' these sorts 
are so rare that WP may rcganl them as merely constituting the 
last impulse towards the outbreak of a disease fo r which pre
parations are alrm dy made. 

The relation of chorea to pregnancy clese1·ves special mention. 
To the interest ft.It by the gynmcologists in thi s point during the 
la>t ten 01· twenty years we owe a number oC careful essays, 
amonf( which thP statistics of Robert Barnes' arn especially valn
ahlt'. Bam es's <"Ollection of fiC ty-eight cases-fifty-six in preg
nant wonwn and two in women in child-bed-has been en larged 
by Bodo \Venzel' by eight more cases, or which four come from 

1 Prager Vicrteljahrschrift1 18GS. Bd. III. S. 51. 
1 Obstetrical Transactions. X. p. 147. 1869. 
3 Schmidt's Jnhrbb. Bel. CLXJI. S. 109 ff. 1874. 
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Sieckcl,' one from Friedr. Weber,' one from .James Russell,' one 
from H. Thompson and IIall Da,·is,' and one from Fehling.' 
According to these figu res, chorea occurs oftener in primiparre 
than in plmipane ; o[ 51, 31 were primiparre. The majority of 
the patients were from twenty to twenty-tH:iree years of age. 
Chorea begins oftener in the first than in the second half of Jll'eg· 
nancy; of 57 pregnant women, the beginning of whose attack is 
noted, 22 were seized in the first three months, 23 in the second 
three, and 12 in the last three. No regularity or order can be 
d iscovered in the relation of chorea to pregnancy, as \Venzel 
carefully shows. Chorea sometimes occurs in persons who hare 
already st11l'ered from it during childhood or puberty; and in the 
above li st of sixty-six there are found fourteen who !Jad had 
chorea previous to pregnancy ; sometimes it attacks women in 
pregnancy for the first tirne ; sometimes it occms in first preg· 
nancies and not in later ones; sometimes it repeats itseH in erery 
snbsel'.j_uent pregnancy, or it may not appear at all till a later 
pregnancy; sometimes it begins in the first months and disap· 
pears before delivery; sometimes it begins in the later months 
and ce,ases at deli1·ery. or lasts beyond it, or even makes its firs! 
appearance at the time of confinement. The latter case seems to 
b~ the rarest, and exists in only two of the sixty-six. 

As a proximate cause of the attack. violent fright is assigned 
in seven cases. Rheumatism and endocarditis are noted as pre· 
cedi ng the attack in only seven cases. 

The relations or chorea to mental disease will be spoken of 
later. 

Pathology. 

General Desc1·iption. 

'!'he disease is very often usheret.l in by distnrbances or the 
me11tal faculties and the general l1ealth , of longer or shorter 

1 Inaugural dissertation. Leipzig, 1870 
1 Berlin. klin. Wochenschrift. VIL 5. 1870. 
3 Med. Times and Gazette. Jan. 8, 1870. 
4 Lancet. II. October 15, 1868 
~ Archiv f. Gyniikologie. VI. 1. S. 137. 1873. 
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clnrntion; these are sometimes wholly absent. It is pal'ticulal'ly 
in the very acute cases, cansed by fright, that the characteristic 
muscular twitchings fonn a fil'st symptom. 

\\'hen thei-e are prodromal symptoms they consist of a strik
ing change in the temper, a frNful, discontented, or apathetic 
!Jelmvior in childl'en formerly cheerful and bl'isk, unusual 
diangeableness o( temper, sudden and causeless change from 
~acl ness to excessive mirth, Ol' the reverse. At the same ti me the 
mental energies fail , the patients become inattentive, forgetful, 
absent, and their schoolmaster is apt to be the first to notice this 
in cheir 'iwkward and silly behavior, and to blame them for it. 
There also occur hypenesthesim ·and parresthesire in the nerves 
of sense and sensation , weakness of the motor apparatus, di s
u11·!Jance of appetite and sleep. 

or the charncteristic clwreic distitrbances of motion, the first 
inclirntion is g iven by a general restlessness of body, which will 
not let the patient remain long in one position, and by a remark
able clumsiness in performing common simple actions. The 
patients work about in their seats, drop things they are holding, 
thPir writing bf>romes bad and iJJt:.g ibl e, theit· sew ing useless, 
their piano.playing confused. At this stage the di sease is emu· 
monly not recognized by the parents and t0achcrs, who punish 
it as carelessness or neglect. As the trouble grows worse, twitrh
ings of groops of muscles in the arms, shonlders, and face oc<·u1·, 
which the patient at first trit'S to conceal by executing a rolnn
tary and rational movement directly after. But these involuntary 
twitchings soon extend clown over the whole apparatus of anima l 
motion, and not only interfere with will ed actions, but by the 
frequency of their sponta neous occun0nce keep the body in 
continual unrest. In spite of hi s best effo1·ts, and th~ powerful 
influence of his parents' blame, his comrades' ridicule and the 
pi·esence of strangers, the child is unablP to prevent the muscular 
contrnctions for any length of time. Often the volition is not 
even able to dimini sh the spontaneous jerking ; in fact, the 
muscular unrest is often aggravated by the efJol't. 

The want of orcler wit.h which the muscula r jerks pass from 
one member to another, the tireless activity of the muscles in 
•pite of the purposeless and useless nature of the acts, the light-
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ning rapidity of the jerks, and the slow and careful way in whirh 
intended motions are performed, the spasmodic grimaces, alter
nating with periods of expressionless, almost idiotic, rest, all 
contribute to form a most characteristic picture, which it is 
scarcely possible to mistake. Sometimes one arm is bent or 
extended; sometimes the fingers are spread apart; tl1e shoulder 
raised; the head jerked in one or another direction; the features 
are drawn into the greatest variety of contortions; the eyes rolled 
hither :rnd thither; the mouth is sometimes opened, sometimes 
closed; the jaws are separnted and brought together, sometimes 
so violently that teeth are broken off;' the tongue is extended a11d 
drawn back with the velocity of lightning, or is rolled around i11 
the mouth. The spasms of the trunk give rise to active locomo
tor movements of the whole body; the patient is thrown from 
hi s chair or out of bed. The legs are actively engaged; some
times they scull' on the floor when the patient is sitting; some
times they are sndclenly drawn to the trunk, so that if the patient 
is walking he falls, or is turned or hurled to one side 01· another. 
Thus the spasmodic play of the muscles leaps about in the mad
dest way, sometimes affecting one sicle more than the otl!fl'. 
sometimes both sides. At last every purposed movement i, 
impossible; the patient can no longer eat without help, as he 
spills everything, dl'Ops his cnp, and fails to reach hi s mouth 
with the fork or spoon; he ca n no longer dress himself, and the 
disturbance in the apparatus for phonation and articulation pre
vents connected speech. 

'l'hc functions of the sphincters of the bladder ancl rectum 
remain unafl'ected, as do those of the automatic apparatus of the 
heart, of respiration, and of deglutition as far as the latter b 
involuntary. 

'Yhen the patient is once asleep, the muscular action almost 
always ceases, bnt. it is very hard to get to sleep; the rest is 
imperfoct, ancl is disturbed by bad dreams. On awaking, the 
scene or tumult 11C'~ins again. 

1 Jn a case by Tuck well tbat endecl fatally 1 in a girl of ten, three oft.he lowercuttiug 
teeth were broken off by the spasms of the muscles of mastica.tion ; the exposed gum 
was by degrees woru to shreds by the upper teeth 
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The terms u insanity of muscle><,'" "folie muscul:iirc," applied by Bellingham 

and Bouillaud to the confused play of the muscles, i<: very appropriate. 

The mental depression with which the disease begins nsnnlly 
inf'n•ases c:onsiderab1y dtning its course ~ the patients arP fn·ak
bh, obstinate, selfisl1 , Yiolent to excess even towards lhPir 
parents; and "·ith these changPs there is often joined a failure 
in intellectual power, "·ith incapacity to think, imperfeetion of 
judg111e11l, wt'nk11ess o( memory-which is extremely disquieting 
to parents, especially in the educated classes. 

The improvemPnt in all the symptoms takes place in most 
cases vpry gradually. nncl is often interrupted by relapses. P sy
chieal dwng<>s are espec ially unfa1·orable, and may greatly re
ta1-d conrnlescence. 

Analysis of tile S11111ptoins. 

Disturbances qf the motorf1111c/io11s.-'rlw i1wolnntary mnsen
lar contmctions, which are the characterbtic feature of thi,; di,;
Pa::>P,either occur $po11tan1•ornsly, m· ri:-; thr re:-;ult of an nttPmpt 
lO pedorm some orc1ina1·y action, which prnvokps irregular asso· 
datl'd 111ovements. Jn lif!ht easps the latter al'e tl11• mort> c:om
mon1 and the spontarn·o11 s jPl'kings a1't1 few. Jn seve 1·e ca~es tlu-• 
former are Lhe more fn•que11t; the whole• body is continually 
thrown abont by the explosive mn Rr til a r action; the ext rem
itiL·s aJ'P throw11 out, etc. The disturbing as!Sociated acts whie11 

accompany intended motions are less noticed in such case~. be
camw thP patient. fPPling himself incapable of ernry act, is as 
passi1·e as possible" ][,, must be clothed, fed, !eel about, 01· e1·en 
carried by his attendants . 

The extension of the affection to the animal muscular system 
rnries very much acco1·ding to the severity of the case. In slight 
ca~Ps it is confined chiefly to the head, shoulders, and uppc•1· ex
tremitil',;: hnt in se1·e1·p onl's tlwre is hardly a 1·olnntary mnsrh' 
in the whole body hnt i:; affprted to sonw extl'nt , excepting the 
'Jihinl'tPI'' of the bladder and rectum, which ahrnys remain 
unaffertf'd, and the muscles o[ the ear, reg:uding which we have 
no positil'e statement. A considerable deg1·ee of chorea of the 
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muscles of the pelvi::; and lower pxtrP11ii1 iP:::; makt-':::; walking 
impossible, ewn with s uppol't on hoth side,;. ::'fot only doc'' tl1e 
patient involuntal'ily take s uch long stPps tl"ct he J o,~s his bal
ance, but one leg or the other bends while walking~ or i~ dra.wn 
up toward the pelvis so that h e falls clown. The ehon,ic motions 
of the legs become very distinct when the patient is !eel by an 
attendant. 

[n one of my patients, a boy of ten, son of a tailor from the country, the chorea 

was caused by a sudden fright from hearing a shot fired unexpectedly close to him 

while gatheri ng hope . 1t reached a gn~at height in a few hours: the boy could 

not walk without support, for the long steps he took turned his body around, now 

to the right, now to the left, and made him fall. 'Vhcn led by two a~sistants lie 

took enormous strides, but while doing this both legs were suddenly thrown across 

each other, or drawn up so that the heels touched the natcs, and the patient, held 

up by the arms by his attendants, dangled in the air. 'Vhcn in bed the movements 

continued in the same ma.nner. Sometimes t he legs were dmwn up to the body, 

sometimes both arms were thrown violently above the head, then down again, 

crossed ove1· the breast, etc. 

Some at1thors say they have seen crossecl choreic contractions 
in which the muscles or the right arn1 and lq/Z leg are affected, 
ot· tl1e reverse; but the reported observations are not demonstm· 
tive. 1 

Restriction to one latetal lw(f qf the body, the so-called 
lie;niclwrea, is much ofte1wr observetl. Iu it the unilateral char
acter is not confined to tile extremities, but extends to the face 
and the apparatus for articulation and swallowing. It is re· 
mal'kable that the left side is oftener affected than the right, and 
in bilateral chorea the left side is often worse than the right. 

Ewart,' in 1760, reported cases of this sort of unilatPral, espe· 
cially left-sided, chorna, which were followed by those o[ De 
Haen, ' Garclane,' and Rt1fz. ' 'rhe fact was afterwards contested 

1 lVoellge's case (in his Observationes Med. Gnttingen. 1783, p. 5, cited in Wicke, P 
279), which forms the basis of the statements commonly made concerning crossed cho· 
rea, is of a very doubtful and ambiguous character. So are tile obsen•ations of .l lben 
(Hufehud's .Journ f. pmkt Heilk. r S. 1;)2 ff., 1795 , given in Wicke, p. 450. Anhtu~g'. 

1 De choi·ea St Viti. Edinburgh, 1760. Quoted by Bee. 
3 Prrelectiones in H. Roerbavii instit pa.tho!. Viennre, 1780. Tom. Hf. p. 624 !leq. 
4 Gardctne, Ob"'erv. en favenr de la. i\lCd. Electr. Paris, 1768. Quoted by Wicke. 
~ L. c. p.

1 
224. 
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by Duges,' but was established by the statistics or See ancl 
othe i·s. According to See' s obser\'a tions, out of 154 cases in 
which the o<'at of the motions was carefully noted, the afkction 
was coufined to the left sicle, or was more marked thei·e, in 07 
1·a,es. or purn hcmichorea, he states the ratio of left to right 
side as 37: 27. Pye-Smith observed, among 130 case;;, 33 <·on
tinecl to one side, of which 15 were on the right ancl 18 on the 
left. Ru~sell observed, among 07 cases, 29 confinecl to one side, 
and of 54 that involved both, the ilisease began as unilateral 
in 43. 

Erla111slion or the muscles chiefly involved might be experted 
to follow such incessant activity; but i t is remarkable that this 
does not occur. The patients complain of nothing b11t a genera l 
weakness. The explanation of this absence or local exhaustion 
is probably to be fonncl in the excessively short dnration of the 
indiv icl ual contractions and the constant chauge in the seat of 
the spasm. 

Complete repose qf' tlle muscles occurs dming sleep in the 
great majority o[ cases, but mre instances occ nr in which the 
spasms do not entirely cease in sleep. These, acco1·ding to Cyon, 
are casPs of refl ex ol'igin (chorea reft exorin), and ap1wa1· "i n the 
prri- nnc.1 enc1oearditis of artirnlar rheurnatism, in d isturbances 
o[ the fprnale generative system, jn cases of intestinal worms, and 
perhaps with some cutaneous cliseases.'' But it must not be for
gotten lh:ct while a reflex origin of chorea seems to be ,-ery fre
quent, the persistence or the spasms dnring sleep is a very rare 
pllt'l10lllPl1011. 

The intoxication of ch loroform ancl the sleep of cl1lora l arrest 
the spasms at once; whether this is trnc in all cases cannot yet 
he determined. Jn all cases in which I have caused chlorofo rm 
to he inhaled to the point of producing narcosis, or have gi\'en 
chloml hyd rate and these were all severe cases-tho muscular 
cli,turbance ceased at on<·e ancl completely . 

• Hter a\\'aking the mo,·enwnts are at first moderate, but. 
inel'ea:;e with the first attempts at 1·oluntary mot ion, as in ri sing 
or dressing, and soon rearh theil' former \'i olenc·p, 

1 Essai physiologico·patbologique. Tom. I. No. 2:1. Paris, 1823. Quoted by Sit.. 
VOL. XIV.-28 
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Bernt (1. c., p. 24) stntcs that certain positions of tlu borly ma.y cause the nppcnr. 

nncc or disappearance of the spasms; he supports this by two observations by 

Tulpill s and Thirmaicr, and makes two classes-chorea sedcntaria (Tulpius' case of 

n hysterical female who is said to have been affected with chorea on ly when in a 

sitting posture), :lnd chorea stataria tThirmaicr's case of a mnn who 

brought to his feet by the spasm, although they tried to fasten him to his 

arm-chair). But both cases arc very doubtful, and cannot welJ be included with 

our chorea. 

As regards tl1 e reaction of muscles and nerves under the elec
tric-al current little is known. l\L Hosenthal' fonnd distinct 
increase or the electro- (farado-) muscular contractility in three 
cases o[ hemichorea which had come quite early under his 
oh"ervation; and the ga lrnnic test showed a high degrne of excit
ability, which appeared both in the fact that weak currents pro
dncetl contractions at cathodic closure (KaSZ),' or eren tetanic 
contract ions (KaS tetanus),-ancl also in the contractions pro
cluct>d at cathodic opening (KaOZ). Benedikt' also 11 stially 
found, in galvanic examination, that all the tests exhibited a 
considerable increase of reaction, ancl, in particular, that the 
cathodic opening reaction (KaOZ) was prodnced by a current 
ve1·y little stronger than that required for cathodic closw·e re
action (KaSZ). 

No law can be deduced from these scanty clata at present. 
Not only do we require a much la1ger collec tion o[ faets to 
enable us to answer the ques tion whether chorea is alll'ays 
accompanied by an increase of the faraclo- and ga lrnno-mus
cular exc itabili ty, but the obserrntions ought to inform us sepa
rately of the condition or electrical excitability at the beginning. 
during the course, and in the decline o[ the di sease. Finally, 
it is necessary to test the excitability or the muscles and their 
motor nerves sepnrately, g iving special heed that the conditions 
requi site to scien tifi c accuracy o[ obserrntion are obsen-ecl. 
Unfortunately, the esti mation of the degree of elec tro-muscu
lar contrnctility is sti ll very much a ma tter o[ ind iddnal judg
ment. For the pn•sent we can do no more than to establish 

1 Kl inik der Ncrvcnkrnnkheitcn. p. 581. 

~ :For :rn ex plan:ltion of these formulre, sec Vol. XI. of this Cycloprodia, pp. 271-2i4. 
3 Nerven1mthologic und Elcktrotbernpie. p. 2.JG. 
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with care the minimum of excitabili ty by working with as eon
stant a source as possible (Siemens's clements) and Siemens' :; 
1·heosta t. 

The occurrence of painful points and points painful 11pon 
press11re in chorea ltas been examined by Triboulet, R ousse and 
Perigault, and Mohammed Said, who have shown that the nerve
tru11ks Of the affec ted regions, ancl even the parts CO\'eriug them, 
are sensitive in va rious degrees to pressure, and that in the 
severest cases the patien ts com plain of spontaneous pain. Jn 
!1Pmi chorea the affected side, wi th few exceptions, is alone pa in
ful ; but if the other side aften vards becomPS involl·ed, its 
11erl'es become painful also. The pa infulness is in direct ratio 
to the violence of the choreic movements. 

A participa tion in the choreic mornments on the part of the 
regetatire muscular sys tem is generally clenied, 0 1· is regarclecl as 
,·ery l'll l'C . And, in trnLh, the fac ts which fav or Lhis view a re too 
ambiguous to permi t of such an interpretation. I n the ease of 
s11ch auto matic actions as the respira tion, in whi rh the will is 
capable of influencing Lhe rapid ity and rhythm of the mo,·e
nwnt, irreg ula ri ties are often observed in the act, whether or 
inspi mt ion 01· expi ration. which can only be in terp1·eted a; cho
reic. I have pa id espec ial attention to this poin t, and have 
rPachPrl the foll owing conclusion: 

J111pairecl or lost power qf speeclt depends not solely upon 
tllf' ChOr<' iC di sturbance of the fonctions of the muscles of a1·t icu
]ation, but may be due to cho1·ea of the muscles of the abdomen 
and g-lottis. The implication of the abdominal muscles is best 
sho"'n by the effect p rod uced upon the art of expiration, "·hich, 
es1wr ially when forcibly performed, assumes an il'l'egular, jerking 
character. The effect is most ma1·ked when tl1 e patient is cansed 
to ::;; in~, 0 1· to speak continnonsly a R in counting. In slight 
ca,es thi s p roduces only a cle fi r iency in the power of cont inuing 
the equa l p ressure of expirntion rcquirecl fo r vocali zation ; the 
pre'"" 'e soon ceases, and rather suddenly, so t liat the patients 
ra n h1·ing ont onl y a few sy ll ables or numbers, which are 
in terrnpted by a hasty inspirat ion. In severe cases they can 
utter only one sy llable 01· number in one expiroto1·y effort, ancl 
hehreen e,·ery two sylla bles there is a rernarlmbly hasty iuspi.ra-
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tion; others chfre out th,,ir sylhbles or numbers forcibly, rill'! 

their SlWeC'lt has o;ometh ing of an exploRiVC chamcter. . \ s tho• 

case impron' s, the number of syllabics which c·an lw spokt•11 

with a. !:'ingle effort increases . Tiu• l~xp1osi\'e co11tractio1t ::; of tl1 1· 

abdominal muscles are perceptibl e to the tou<"h. 

C'ltorea of the laryngml niusl'les, of which no cases have b1•en 

published, is in my ob"cn ·ation a usual accompa11imeut of tl"· 

severe form of tlte disease. lt is chamcterized by insuffi ci<'nl 

force and duration of the tension of the Yocal corlb in phona

tion , owing to a want oI co-ordination :-iml pt->rsistt•n('e in tlw 

muscu lar act; th e patient is unable to su:::; lain a tone in singin~ 

for any considerable time, or to utter several words togetlto •r 

without intPn-nption. rrli e sing ing tone is suddenly intenupt r~d, 

ancl the last syllables of the words are cut off in the cITort to 

make the next inspimtio n. Jn read ing aloud a great deal o( 

m uscu Jar force and of brnath is expencl ed, so that the patient is 

soon very tired. That the tension of the vocal cords in phona

tion is oftl•n insuffici ent I have been able to show in se1·ernl 

cases by the relatively deep vitrlt ancl ?1101wto11y of tlte voice, 

which di sappeared as the patient improl'ed, giving place to the 

normal pitch ancl modulation of the voice. '\Vith the laI"yngo

scopc it is very easy to watch the restlessness o( the la1·yngeal 

muscles, the twitc-hing contractions of the closers, openers, ancl 

tensoI"s of the coI"ds. 
Many authoI"s speak or a cltorea ef tlte lteart, by which they 

under tand palpitations or irregnlaI"ities of rhy thm, which con· 

tinue while the disease is at its height, but neither before nor 

after. 
Cases of arliytltmia are certain ly very rare, and there is 

hardly anything published about it. Romberg (Nen-enkrank

heiten, p. 214) coulcl not di scover any abnormal vaI"iation in the 

mo1·ements of the heart, in spite of continued observation. Hasse 

(I. c., p. 167), on the contraI"y, observecl two patients whose 

pulse occasionally intermitted withot1t any demonstrable disease 

of the heart. 
Simple accelerated action of the lteart, sometimes with a full 

hard pnl sc, sometimes with a soft and small pulse, is often men

tioned, and has been repeatedly observed by us. According to 
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Stiebel,' the palpitations are especially prominent dming the 
decline of the disease. 

Uccves ~ has lately described chorea of the heart as a pcc\lliar nervous affection 
of the heart, often connected with chlorosis and general chorea, but. abo occurring 
apart from them, in which there occur nightly attacks of palpitation and distress 
for breath, with free int.crvuls; attacks which, therefore, have a great resemblance 
to those of angina pcctoris. In this description we can find nothing characteristic, 
nothing which dilTcrs from the nervous palpitations which u1·c so frequent in young 
pMicuts; and we wish to state clearly our belief that it would be ,·cry improper to 
gi,·c the name of chorea of the heart to anomalies of this sort in the rhyU1m nncl 
r:lpiclit.y o( the heart, as Reeves has done. Such a 1rnme would only lead to frc:,h 
<·onfu,;ion. In our opinion, the name chorea. should lie restricted to those arhyth
mi:c ancl palpitations which develop during, and as a consequcnce,of, n.ctual chorea. 
The intlut•nce of the restless musct1lar action upon t.hc a.ortic pressure and the wol'k 
of the bca.rt must necessarily Uc counted us a. factor which may influcnc:c the pres
sure and rnt.c in the same way as a choreic disturbance of innerrnt.ion may. 

'l'he pupils are very common ly dilated-a fa!'t wllieh most 
nuthot·s have reported, and which I have obsen·<'d in almost 
('rery case. The reaction under the influcnre or light is often 
,·ery much diminisltcd, as Hass0, J\I. Rosenthal, and others, have 
staled. I have repeatedly seen tl1e dilated pupils react wry 
sluft~ish ly to the impression oI light; ancl in one case, where Lhe 
chorea was chiefly localized in the right half of the body, and 
the right leg was a Ji ttle dragged in walking, the pupils were 
both dilated, bttt tlie right considerably more so than the ldt. 
or rourse, a dilatation or the pupil is a ,·ery common and often 
se<'m ingly causeless phenomenon with chilc11·cn, and it is not 
prnper to n:;,ign it a causal relat ion lo chorea unless the pupil 
has been found to be of normal siz(• both hefore ancl aftPr the 
di~Pa:Se-a precaution which, it woulcl seem, hns scarcely ever 
been taken. It would be dPsirable to observe also the behavior 
of llte pupils in sleep and during the muscular rest procured by 
ehloml hydrate and chloroform . 

)[. Rosenthal, who once saw the dilatation of the pupil disappear spontaneously 
after the termination o[ the chorea, was not able, even by direct clcctricnl ~timula
lion, to change the pupil during the continuance of the disease; he then:forc 

1 Kliu. Beitriige zur Ileilwissenschn(t. Frankfort a. 1\(, t fi23. p. 4!}-07. 
~ I!e.::i.rt di8ea~cs in Auf-llralia with obsNvations on nneurism of t.be aorta. Mel

bourne, 1873. Schmidt's Jabrbb. Bd. CLXL 187-1. p. 131. 
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regards the phenomenon as the expression of a spasm of the dilatator pupillro 
muscle, caused by irritation of the ccutrum cilio-spinalc-an aS!:ium.ption, llowcver, 

which is quite hypothetical. 

In regal'd to this, as to so many other points, we are com
pletely in the dark. 

The reflex motions appear to be executed normally in all cases. 
Sensibility appears, according to the observations which we 

ham, but rnl'ely affected. In these rare cases there has been 
sometimes obsel'ved a diminution of cutaneous sensibility in one 
or both halves of the body (Chal'cot), and of the acuteness of 
the senses of hearing, smell, taste, and sight; sometimes a gene
ral hypenesthesia and hyperalgesia of the skin and the senses. 
But the small number of the observations made upon this point, 
and their incompleteness, and especially the neglect to tesL the 
kinds of cutaneous sensibility separately, render it undesirable at 
the present time to make much use of them. 

The feeling of 1nuscular pain, in spite of the most violent 
spasms, seems not to occur, or but rarely. 

Sensitiveness ef sin_qle vertebrce to pressure, found and 
emphasi,ed by Stiebel, is not only without doubt very rare (Jor 
expel"ie11ced authors, as Hasse and others, were unable to find 
it), but could hardly claim any real importance even if it were 
more common; the many examinations into that which is called 
spinal in-itation have shown how frequent ancl how destitute of 
significance this phenomenon is, especially in nervous and hys
terical persons. 

As to vaso-motor and secretory disturbances, I have not 
been able to discover them. Nothing whatever is said byauthorn 
about them. 

Psychical disturbances are rarely absent, although in the 
lighter cases they are but little developed, and consist only of 
irritability and changeability of temper. In the severer cases. 
especially when of long duration, the character seems to change 
for the worse: good-naturecl persons become passionate; the 
peaceable, quanelsome; the cheei-fnl, timid and reel use; the pious 
lose their scrnples and are disobec1ient; the intelligent appear 
childish anc1 simple. In connection with the stupid look and the 
apish grimacing behavior, these signs of depressed intelligence 
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and altered character, especially when occnrring in older children 
at and after lhe period of p uberty, are apt to terrify the non
medical mind; and the physician is often obliged to reassure the 
relatives, who apprehend that idiocy will be the result. Hasse 
b inclined to derive the frequent weakness of mind, the waut of 
attention, the failure of memory, the incapacity for orderly 
thought and log ical judgment, from the anremia, the genernl 
bodily weakness, and the continual diversion of thought caused 
by the muscular contractions. I should prefer, however, the 
view which derives them from slight anatomical changes in the 
central apparatus of the nenous system, especially since intelli
gent patients of the upper classes, who have passed the period of 
childhood, require a considerable time after the cure of the chorea 
before they wholly regain their mental powers; and since sig
nificant changes have recently been found in the brain in certa in 
cases of chorea (see further on). 

'l'he explanation of these facts must rest upou future investi
gations. 

It is but rarel y that the psychical di sturbances persist or lead 
to general paralysis (cf. Results). 

Apparatus q/ respiration and circulation. - Besides the 
choreic clistmbances of the respiratory muscles above mentioned, 
no mol'bid symptoms, upon the part of the respiratory organs, 
have been observed. 

As regal'dS the Ol'gans of circulation, the doubtful arhythmia 
of the action of the heart has ah-eacly been spoken of. An accel
eration of the pulse at the height of the di sorder is qui te con
stant, and may probably be explainecl as clue to the continual 
muscular effort and the menta l disturbance. "~ith the improve
ment in the symptoms of spasm the frequency or" the pulse 
diminishes. 

In a g irl o f ten, observed by me, who entered the medical clinic at Erlangen at 
the encl of the third week of an attack o f bem ichorca, and was discharged nearly 

cured after seventeen days' treatment witll arsen ic aml lukewarm baths, followed 
hy shower-baths, the rate of the pulse was taken twice a day in bed. It averaged 
tiO for the first six days, in tbc second period of six days 83, in the Inst five days 

76. The maximum and minimum fo1· the first period were 104 and 80, for the 
second 88 and 76, for the third 80 and 72. 
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Physical examinaLion of the heart often rPveals anomalies, 
which depend partly upon the i·esitlnal consequences of an oltl 
enclocarditis, and are partly of a purely functional nature. Tlit· 
former are characterized by val ntlar 111 urm urs and by the plwno
rnernL conseclltive to the ''alvular distttrbances in question; Llie 
latter only by a systolic valvnla1· murmur at the mitral, some· 
times in the forn\ of a soft-blowing sound, sometimes a harsh 
sound, or even a distinctly marked rough murmur, although 
there be no increase in the seconcl pulmonary souncl, no enlarge
ment of the i·ight ventricle, nor any other sign of increased ten
sion demonstrable in the system of the pnlmonctry artery. In 
a few cases, when the second pnlmo1rnry sounil is m,oilerately 
accented, it may be very hard to decide whether there exists an 
anatomical or only a functional disturbance of the valn'. The 
pathogenesis of these functional disturbances or lhe mitral in 
chorea is quite as obscure as in tho cases of anwmia, chlorosis, 
acute rheumatism, etc. That the papillary muscles are the pri
mary cause of the murmur, or the change in the valvular sound, 
is, d priori, more likely in chorea than in any other affection. 
As to the frequency of the coexistence of endocarclitis and its 
consequences with chorea, see below, under the heading "Ana
tomical, Experimental, ancl Theoretical Considerations." 

The bodily heat is not changed, even in severe cases, in spite 
of the restless muscular activity. I have carefully tested this 
question in a few cases, and when there has been no complica
tion, have never fonnd a temperature above 38" C. (100.5° F.) in 
the rectum. In chorea, only rectal temperatures can be made 
practically useful, for the motion of the body makes the deter
mination of the axillary nntrnstworthy, or even quite impossible. 

In the above case of hcmichorea, treated for seventeen da)·s in the clinic, the 
rectal temperature was noted twice a day. The maximum reached was in three 

measurements, equalling 38.0" i the minimum in two cases of morning 
37.0". All the other temperatures ranged from 37.2° to 37.9' C. l99 

to 100.3' F.). 

The nutrition of the patient is as good as could be "isbecl in 
slight and brief cases, especially when they are taken from school 
and work, and brought nearer to Natnre, in the country or at the 
sea-shore. In severe cases the appetite and digestion suffer in 
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proportion to the duration or the di sease, the patient emaciates, 
loses in we ight, 1 grows arnernic ancl feeble, an(l gets a d1'y crack
ing sk in. The perpetual fri c tion vel'y often g ives rii:m to inflalll
matory conditions of the skin (t~xco 1·iations, ec:zP nias, funrn cle:::.) . 

'l'he 8lools are usually rather constipated than the reverse. 
As regards the state of the urine there is much variety of 

statement. Its quality is generally notPd as normal, its color 
is eit11 c1· light or dark. Jn respect to i ts chemical eomposition, 
Bence .Jones states that an increased excretion of urea is con· 
slant. Stiebel and\' eghelrn speak of abse11 ce of lime, and others 
of abundance of urates as f1 '(•q uent. U. IL Jo1H'S found that 
the excretion of urea aml phosphoric acid was often increased at 
the heig ht of the di sease, and diminbhed during conrnJ escenee. 
L. Tait obsen·ed in a fatal case, in a pregnant woman, much 
sugar in the urine, \l·ith a specifi c gravity of 1031, no albumen, 
and a diminution of the chlorides. 

Goitrse, D uration, and R esults. 

Chorea is always clLronic. 'l'he lightest casPs, lasting three or 
four werks, hare bePn spoken or as acute, aml 'l'hilenius bas 
accordingly d istinguished an acute and a chronic fo rm. But the 
circ11111stancl's alleged in support of thi s view, namely, that the 
durnti un is limited to three 01· fou r weeks, that all the muscles 
are attacked at once, ancl that the di sease is fully cle,·elopecl 
from its brginning, cannot be cous iderecl , as " ' icke remarks (I. 
c .. p. 2i4), a sufficient ground for making the distinction. 

Nor clol's it seem necessary to make the dil'i sion in to sta.'feS, 
which Hamilton and Dalgairns have attempted. The cli,·ision 
into inrrPase, ac1nt\ and c1 ecn""a.se cloes not exist in natnre, and 
must be left entirely to the jnclgment of th P observer, and in the 
numernus cases where there are no proclrnma at all, it is, of 
course, impossible to makP a stadium prorh omornm . 

The duration is ex tremely variable. " '" fincl all sorts of fig -

1 Jn o. cnse observ.ild by me, a girl of eleven had fallen in weight at the severest 
J>eriod of her sickness to 5,J.G lbs. , and dltring couvri.lescencc rose to 61 lbs. in teu days , 
making a gain o£5.5 lbs. 
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ures given, from a few weeks up to many years. 'iVicke ob
tainecl an average duration of SD clays from 123 cases, of which 
the duration was accun1tely known ; S6e, an average of 69 dayti 
fro 111 117 cases. 

According to l\Ioynier's statement (1. c.) tile duration was dif
ferent in tho two sexes, being in g irl s from 33 to 37 clays, in boys 
from 74 to 81 days. But it can hardly be believed, in opposi tion 
to all the other authorities, that so consiclemblc a difference 
shoukl exist. l\Iy own views are dec idedly opposed to those of 
l\loynier, for I ha vo repeatedly observed tile disease to last four 
or fire months in gil'ls. 

Gray and Tuckwell observed the duration of six and twelve 
cases respectively, under purely expectant treatment. Gray 
found the longest duration twenty weeks, the shortest six ; 
Tuck.well, the longest seventeen, the shortest s ix. The average 
of all was ten weeks, and one aucl three clays respectively. Ilil
lier also obta ins an average duration of ten weeks from thirty 
cases. Here is the place to observe that Tuckwell found almost 
the same average duration, namely, ten weeks and six clays (from 
seven to sixteen weeks) in eight children, who were treated after 
Begbie' s method, by increasing closes of arsenic, and that Gray 
found an average duration or ten weeks ancl five clays in seven 
cases treated with various remedies. 

In general, therefore, the cluration of chorea may be consid
ered as from two to three months; but thi s statement must not 
be taken as g iving a trnstworthy inclication of the probable dura
tion or an individual case. 

Cases in which chorea lasts many years, or a whole lifet ime, 
are ust1ally sy mptomatic, ancl are chiefly based upon anatomical 
lesions of the brain ancl conl (Cyan's chorea symptomatica; 
See's chor6o chronique in the stricter sense, as distinguished from 
his choree vnlgaire). 

The assumption that chorea has a cyclic course (is self-lim· 
itecl),' as stated by Gintrac, with a duration of at least two and 
at most three months, is somewhat arbitrary, a ncl stands opposed 
to the experi ence or every busy physician, but has had the im-

1 Jou.mil de la. sociCOO de m6d. de Bordeaux. Avril, 1815. 
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portant practical result that all treatment, except the clietctic, 
has been cleclarncl superfluous and useless. But in most severe 
cases in which the symptoms last longer than three months 
with unabated severity, it is easy to convince oneself of the 
incorreclness of the cyclic theory, and of the possibility of quick· 
ly influencing the disease by therapeutic measures. I have hacl 
the opportunity almost every semester, in my clinic at Erlan
geu, of presenting instructive cases of this nature (cornparn 
Treatment of Chorea). 

The course is seldom quite uniform, even when the disease 
has reached its height. Improvement alternates with relapse, 
and psycl1ical affections of comparntively small importance af
fect the violence of the symptoms very much. Such relapses in 
consequence of psychicnl exc itement are nlso very common dur
ing the pe1'iod of convnlescence. 

Recurrence of the clisense is freqtwnt, nncl occurs at the grent-
1•st mriety of intervals. This mny be clue to violerrt psychical 
excitement, or bodily conditions, such as disease or pregnancy, 
acting on a person who is clearly pl'edisposed. Mo~t of the 
relapses occur cluring pubel'ty, but among persons who were 
choreic at or before this period they are observed at from twenty 
to thil'ty yearn of li fe and later. 

The number of recurrences varies. l\Iost frequently it hap
pens but once; twice is rarer, and more than twice is still less 
frequent. See observed thirty-seven among one ltuncll'ed and 
fifty-eight cases; among these, seventeen hacl but one relapse, 
thirteen had two, and six had tluee; in one case seven sharply 
marked attacks coulcl be shown. Cases of six relapses are gil'en 
by I!.ufz nncl Romberg. \Vhen they are so numerous the inter
vals between them are usually but short. 

\Yhether the season ef the year can influence the occu rrence 
of relapses, ns \Vicke believes, is a matter which requires further 
proof. Among thirty-five relnpsPs, thirteen are stated by \Vicke 
to have occurrecl in spring, twelve in winter, nine in autumn, 
ancl one in s1lmmer. 

As to the termination of the disease, a complete rure is by 
far the most frequent. Trnstwo1-thy statistics, such as are fur
nished iu many other points by hospital observation, are not to 
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be had, for the patient's condition after discharge (which usu
ally t>tkes place at an early period), and such relapses as may 
occur, u sually re111 ain unknown. Slight disturbances o! coordi
nation o! movement, especially in the upper extremities and th" 
face, need less haste in executing certa.in motions, grimaces, etc. 1 

often re111ain for years after an apparently perfect cure, and in a 
few cases nel'er disappear. 

Termination by inco11iplete cure is rare. Either a few symp
toms of chorea itself may persist, or pareses or paralyses may 
de,-elop in the half o! the body which has been more affec ted, or 
else a permanent psychosis is developed in the course of the dis
ease : as mania, melancholia, progrnss ive paralysis; but these 
events are very rare in uncomplicated chorea. Usually there is 
some cerebral lesion beforn the chorea commences, and the latter 
is only a tmnsito1·y phenomenon which gives way to other and 
severer disturbances. 

JJeatlt is extremely rare in children, especially in uncompli
cated cases. In adults, ancl especially in pregnant women, it is 
much more common. See founcl nine deaths among one hunch ed 
and fifty-eight cases in the children' s hospital, or 5.7 per cent. 
The statistics of \Venzel give a mortality in chorea gra\"idnn1111 
of 27.3 per cent. Of sixty-four pregnant women, and t11·0 women 
ly ing-in who were attacked just after delivery, eighteen died. 
Of these eig hteen, the number of the pregnancy is noted in 
ele1·en, of whom six were primiparro, fout· in their seconcl con
finement, and one in her fourth . 

The cause of death is to be assigned, on the one hand, to the 
intensity of the disease itself; on the other, to many serious 
affections and complications, as meningi tis, encephalitis, myeli
ti s, peri carcliti s, enc1ocarc1itis, and embolic processes. 

In cases which seem to be ca.used by the chorea itself, the 
symptoms arc usually violent from the first and in a few clays 
rise to an enormous seve1·ity, which is succeeded by suclclen col
lapse, ancl death follows after more or less of coma, involuntary 
stools, etc. The choreic twitchings either cease entirely when 
tl1 e collapse begins, or, in a few cases, they continue, but grow 
weaker, until cleatll. 
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Anatomical, E xperimental, and Theoretical Considerations. 

The scanty patholog ico-anatomical chta whirh we possess arc 
1·hiPfly drawn from late research. The older autopsie~, collected 
hy \Yieke and See, are neady useless in determining the nature 
of r horPa, both because the errnr commonly made in confound
ing eho1·ea with the so-called chorea major and paralysis agitans 
juotific·' a doubt as to the conectness of the diagnosis, and b1·
!'ause tlie inferior knowledge and methods o[ 11athological anat
omy prerious to the year 18-10 con[oundecl essentials with non
essentials in the points obRP1Ted. In particular, a careful di s
tinction between old lesions and those which might be associated 
with ehorea, and a rninute a.ncl rnicl'oscopical l'Xa mina tion, are 
wanting. Hasse has statetl Lhat along with the positive rPstilts 
(doubtful as to their interpretation), which consist of hyper;cmia 
aml inllammatory e:rndaLions o{ the membran~s o[ the brain
more rnrr ly those or the con1,- loca1 softening ancl other !oral 
disl'a"'S Of the brain Or COl'd, npw formations, tc., there ex isted 
a llllmbe1· Of entirely nel!ativf' report s. 

~C<', who compares the autopsies made before hi s time with hi s 
own, find ::; among 84, 1G with rt>snlts entirely negative in resp('tt 
to the n1• n •o 11 s system; 3-l with infta111mati on of sernus mem
branes, elrnng1•s in the heart, l'tc. (16 artlni tis rhcnm . multipl., 
11 periendoca rditis, 12 perican1iti s nncl endocarditi s, 6 hyper
trophy of the heart, 6 meningiti s. 3 bony inclurations or the 
meningPs, 6 pleural exudations, 6 peritonitis); nnd 32 in which 
there were all'ections of the cent ral ne1Tous system and its mem
brnnes, orte1wst softening and tnberculosis. 

Although See recognized co1Tee tly the close rPlationship which 
rhorca bpa rs to rhenmati sm and enclocarcliti s, he yet th ought that 
only a minority of the d eaths shonlcl be referred to inflammatory 
d1angps in the heart, and the majority to the action of chloro
an;cmia and nerrnus excitement. 

HogPt', on the contrary, maintains that the connec ti on between 
ehorea aml di sease of the heart is neither rare nor accidental, but 
is jnst as l'egu1ar as th e connection between rheumatism and 
al!ections of the heart. 'l'be acute rheumatism of the joints, the 
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affection of the heart, and the chorctt he makes but three mani
festations of the same diathesis. The order in which they appear 
is very rnriable. The rheumatic diathesis can also develop from 
scar1atina. Among 71 cases o( bis "chorea cardiaca," Roger 
found simple endocarclitis forty-seven times, endopericarditis 
nineteen times, simple pericarditis Jive times. But it should be 
addecl that these figures are ch iefly based on diagnoses made 
during life, and that a systolic apex murmur seems in France to 
justify the inference that endocarditis is present. 

Roger's too geneml statement was soon objected to by tlH' 
more judicious of his own countrymen; Trousseau declared that 

in his own experience rheumatism ::incl chorea often accompaniecl 
or succeeded one another, but not ahrnys. 

In Germany ancl Austria tho connection between rheumatism 
and chorea woulcl seem to be much less close, aml certainly not 
to constitute a law in Rog~r's sense. Steiner, at least, found only 
four cases out ol 252 obsen·cd by him in Prngue, in which the 
chorea liacl developed from acnte articular rheumatism. Thes<' 
numbers seem extremely low ; for my own part, I have found 
about one case in fi ve in which it. coulcl be provecl that rheu111n
tism hacl preceded the attack. 

According to the observations of English authors, less impor
tance shotLid be attached to the rheumatism th;i,n to the endocar
c1itis and its sequelm, which arc rnry often founcl in the autopsy 
of choreic ch ilclren, without prm·ious acute rheumatism. The 
English reports show, beyond a doubt, that in that country deli
cate vegrtations on the mi tral vah'e, less frequently on the aortic 
valve also, are very commonly founcl in the bodies of choreic 
patients. 

'Ve will extract only a few data. 

Ogle founcl in sixteen autopsies of chorea "fibrinous, membranous, or granular 
deposits upou the endocardium of the val Yes 11 ten times; als,l pericarditic change~ 
three times, congestion of the central nervous organs six times, and softeuing of 
the cord once. 

Pye-Smith describes four dcn.ths among 150 cases o f chorea, observed in Guy's 
Hospital an<l the Metropolitan Free Hospital during the past three years, and adds 

seven other reports of autopsies not yet published. Of the 11 cases, 2 were iu 
nales and 0 iu females; the ages of the former were 10 aud 38, of the latter, 7, 7f, 
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12, 13, tG, 18 (twice) i the nge of one pregnant woman is not given. In all eleven 
cases recent or old endocarditi c products were found upon th e valves ( \·nlvular 
"V"egetation, with and without coagula, on the mitral alone five times, on the aortic 
rnh•cs alone twice, on both at once four times). Twice in the elc\·en cases the heart 
wn<1 hypertrophied (once on the left, once on both s ides) . Cerebral li ypcn:cmia is 
noted three times, hypcrrom ia of the spinal cord once, hydroccphalufl, with a cor
responding fl attening of the gyri three times, pcricarditis once, pleuro-pneumoni!\ 
three times, diphtheria twice. (It is matter for regret that no statements arc made 
respecting the results of microscopic cxamiuation.) 

In England tho doctrine that chorea is a cerebrnl disturbance 
has fo und warm supporters since the beginning of the present 
century. Of later anLhors Todcl was the Jirst to point to the 
importance or unilaternl chorea and it ~ not in[reqnent combina
tion with hernipl1lgia ns indicating a cerebl'al orig in ; lw hns 
point<'d ont the rc;;ults or comparnt ivt> weighings o[ parts o[ the 
\J1·nin, made by Ailkl'n in the uase of a pMil'nt dead of chorna. 
These ga,-e the specifi c weight of the co1·pns strial nm a nd thala
mns of the right side as 1. 0:JG, on the ldt 1.08 1, while Bncknill's 
weighings or healthy brains g ive a weight or 1.0:3G for these 
organs. By tho side of these doubtful proofs, all the more value 
is to be attachell to the careful anatomical examinations to which 
Rome Englbl1 observers have devoted thernselvps with special 
ZPal and s1u·ces'. In particular, the names of Kirkes, Broad. 
br•nt, TuckwPll, Ogle, llughlings Jackson, Eames, Russel ought 
to be mentioned. 

Kirkes endeavored in 18.jO to prove that inflammato1·y cha nges 
in tlw valves o( the heart were the usnal change found in autop
sies of fatal chon'a. and took a considernble part in the causation 
of cho1·eic symptoms. Rheumatic affections were in very many 
cases not dPrnonstrable, and yet endocanlitic processes were 
sholl'n by examinations made during life and after c1Path ; the 
lnllP1· were sometimes fonnd after death, when no ca rdiac mur
mnrs had !wen audible during lire. The opinion of BPgbie, 
Watson, Brnnson, and others, that a "rheumatic diathesis" is 
lhe common cause or affections or the joints, endocard iti s and 
chorea, Kirkes could 11ot regard as satisfaetory, as chorea and 
valrular disPases often coincided without t he least trnce of a 
rheumatic tendeney. He considers it most probable that endo-
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carclitis is the cause o.f t!te chorea, through the ~·11.flammatory 
prodncts o.f llie oalces which become rnixed wit!t the blood and 
disturb thef"nctions ef the nervous centres. 

Broadbent 1 has used numerous autopsies as means for care· 
fully formukting the cereb rnl nature of choreic disturbances, 
and fir:;t designated the corpns stri atum and thalamus opticus 
as their locat ion. A ,-adety of morbid states of these ganglia 
migh t produce the group of symptoms known as chorea; but 
the mo:;t frequent, in l1i s expel'i encc, was capillary embolism of 
the corpus str iotnm, tlwlanrns opticus, and t!teir vicinity. 

According to the extent of the embolism, chorea is of greater 
or less extent or intensity, ancl may be combi neLl with del irium, 
man ia, etc. Besides emboli sm, other so i-ts of disturbances of 
nutrition in the ganglia, peripheral influences which arrest the 
retlex process, d irect lesion of the ganglia from fright, mechani
cal lesion, etc., may act as CG.uses. 

These vi ews h ave been adopted in the main by the other 
English neuro-pathologists, a nd continual attemp ts have been 
made to confirm them by anatomical proofs. 

Tuckwell reports the autopsy of a g irl aged thirteen, in "·hom chorea developed 
out of rheumatic fe\•cr, and in three months led to death by exhaustion, without. 

mania or delirium. 

stratc cmbolic prnccsscs as a cause of the softening of the cerebral convolutions. 
The vegetations, which, as a rule, are situated on the auricular surface of the mitral, 
arc remarkable for their smallness and delicacy, and can be easi ly removed with a 
hrush, and doubtless also by the current of the blood. 

Very similar is the condition found in a case of acute chorea, observed by Gray 

1 The article cited from the British 1\Ied. Journal. in the list of authorities, is :i. 

development of a lecture delivered by Broad/Jent before the 'Medical Society in London, 
in the year 1863-6, but not published. 
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crnbolic thrombosis of the basilar artery, both vertcbrals, and both middle cereUra1s, 

with softening of the anterior nnd middle cerebral loUes and the dorsal part of the 
cord. 

Microscopic embol ism of the corpus striatum and small v('gctations on the mitral 

valves were demonstrated by E. L. Fox in a case of acutechorea
1 

in w hich the patient 
died twel ve hours after the occurrence of a cerebral llemorrbage. 

Granule-cells along the vessels in the corpus striatum have been obscrYcd by 
num('rous authors (Tuckwcll, Ogle, etc.). 

Germany has made but few contributions to the pathological 
anatomy of chorea within the last twenty years. 

Froriep examined the body of a boy o[ ten who had su ffered 
ove1· a year from chorea, and found an impression upon the 
lower (anterior) surface o[ the medull a ob longata, caused by a 
considerable enlargement o[ the odontoid process.' 

Romberg' describes three autopsies; one showing a general 
atrophy of the brain with hydrocephalus externus; one internal 
l1yc1rocephalus wi th softening in the neighbol'l1ood o[ the ventl'i· 
cles; and a third with softening of the cerrical and dorsal part 
or the spinal cord. 

Of two interesting cases of reflex chorea from Frerichs' clinic,' 
one was examined post mortem. 

'fh c case was that of a pregnant woman, and the ch orea was complicated with 

mania. 'The birth o f a dead child occurred about. the thirty-third week of ,preg

nancy. In spite of this, the choreic movements contin ued with increasing violence 

until death, whi ch took place a week after delivery. The autopsy showed a gene

ral hyperremin of the brain and its membranes, pachymeningitis interim vascul. et 

hoomorrhngica, deposition of bone upon the dura mater, w::uty excrescences on the 

auricular aspect o f the mitral , and a remarkably narrow aorta. 

Yery val nable anatomical researches, especially of a pa tholo· 
gical and histological nature, have been made by some Austrian 
obserrers. 

Rokitansky ' first pointed out the occurrence of interstitial 
gro11-ths of connective tissue in the central nervous system in 
rhorea. 

1 Keuc Notizen a. d. Geb. der Na.tur- und Heilkuude. No. 22-1. p. 57. 
1 Neneokrnnkheitcn. p. 528 seq. 
i Dissertations of Arnoldi and Fricke. 

~ Ueber die Biudegewebswueberung, etc. Sitzungsberiehtc der Wiener Akademie der 
Wiss. 1857. 

VOL. XIV.-2D 
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Steiner 1 was enabled to confirm the existence of hyperplasia 
of connective tissue in the cord in one case; with it there was a 
serous exudation and effusion of lllood in the spinal canal; in a 
second case he found hyperremia of the brain and spinal cord, 
serous effusions within the spinal canal, and hemorrhage at the 

upper part at the exit of the nerves; in a third case the remains 
of acute rheumatism of the joints and endopericarditis with a 

turbid serous exudation in the spinal canal. 
hleynert' made a microscopical examiuation of the brain and 

cord in one case and found the principal anatomical changes 
in the gray substance of the central ganglia, extending thence 
to the cortex of the brain. The changes consisted in pro· 
cesses of division in the nuclei of the nerve-cells, interstitial 
growth of nuclei, and hyaline swelling of the nerve-cells with 
molecular decay of the protoplasm. In the cord he found swell
ing of the Saftzellen of the reticulum [star-shaped interstitial 
connective-tissue corpuscles]. 

Y ery remarkable results were found at Elischer' s' examina
tion of the nervous system of a parturient woman with chorea, 
who died at Prof. KodLnyi"s clinic at Budapest. The account of 
the dbease presents an excellent instance of chorea gravidarum 
et puerperarnm. 

A. "Cz., ret. twenty-two, laboring woman, was said to have had chorea in her 

eighth year j and iu her sixteenth she had two attacks, the first light, tbe second 

severe, confining ber for six weeks in the children's hospital. 

First pregnancy, 1870: chorea reappeared iu the sixth month, lasting till clelh·ery 

(which occurred normally), and then ceasing. 

Second pregnancy, 1872: reappearance of chorea in the fifth month (Decem· 

ber). No relief from treatment. Admitted to Prof. Koriinyi's clinic, }"'cbruary 231 

1873. Patient emaciated and pale. Bronchitis of the right side. J lea rt normal. 

Excessive unrest of the muscles, worse ou the right than on the left side. Consti

pation and retention o{ urine. Can only eat and drink by artificial means, nnd with 

the greatest precautions. 

February 28, a ch ild still .born in the ni ght. The spasms are somewhat relieved. 

Ou the 20th, violent spasms. Some rest is obtained by small doses of chloral hydrate 

(O.GG gram.) Ou the succeeding days cndomctritis sets in, the spasms increase 

enormously, and death occurs on the 3d of March. 

1 Prag. Vierteljahrscbr. 1868. Jabrg. 25. Bd. III. p. 4:5 seq. 
2 Allgcm. Wiener med. Zeitung. Nos. 8 and 0. 1868. 
8 Virchow's Archiv. IM. LXI. p. 485. 1874, and Bd. LXIII. p. 104. 1875. 
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Autopsy: Ilypcrremia and mdema of the brain aud the gray substance of the 
spinal cord i hypostatic pneumonia of the left, bronchitis of the right lung; par· 
tinl steatosis of the liver; hemorrhagic erosions of the stomach, cloudy swelling of 
the epithelium of the kidney, puerperal peritonitis. 

The microscopical examinat ion embraced the IJrain, the cord, and, of the periph· 
ernl nerves, the right median and sciatic. These nerves arc found lessened in size, 1 

fiilttcned, of abnormal hardne~s, and of a dirty gray color. I.;ndcr the micro· 
scope the connective tissue appears excessively dcvcluped, very rich in granulated 
nuclei, and in places traversed by small cxtravasations from the \"HY full rnsa 
nutrientia. The mc:clullary sheaths arc, in some places, as it were, covered "ith 
hoar frost i in others in a state of glassy swelling, apparently of softer consistency, 
their axis cylinders not visilJlc, or only slightly shown by a darker tinge of color. 

Spinal cord.-Mcmbranes hard and much congested. Abundant proliferation 
of nuclei in the advcntitia o( the vessels. In the central cannl is contained scrnm, 
and the wch of connective tissue surrounding it is harder than usual. ln the grny 
substance the four large groups of ganglion cells arc distinctly marked off by 
encircling lines of connective tissue. Abundant development of nuclei in this con· 
uective tissue, most abundant in the substant ia gclat inosa Holandi. The ganglion 
cells have n coarse, lumpy look, are indifferent to carmine (only their processes 
hlking n slight tinge), arc rusty yellow, contain lumps of pigment, and arc without 
visible nuclei. The white substance of the anterior columns is relatinly intact. the 
axis cylinders still easily distinguished. 

The brain also showed 1·egl'e&sive melmnorplwsia (fatty, nmyloid, and pigmcntary 
change) of the nerve-elements and vessels of the large central ganglia, the jc;\;wd 
of Reil and the clauslrum, with very small secondary extravasations of blood in the 
connective tissue, numerous emboli in the snrnllest vessels, especially in the cortex. 
The division of the nuclei of the ganglion cells, found by i\[cyncrt, could be made 
out by E. only in the formation of the claustrum. The granule cdb along the 
'\'\:..,,.;els of the corpus striatum, upon which Tuckwcll laicl so much strf'ss. clitl not 
seem important to E., as he had found them in other brains, e. r; .• in that of a. 
tuherculous person, ancl that of a person who had !Jlecl to death. He lca\'es it uncle· 
cidcd "hcther sowe of the chirnges found by him should not be referred to the 
puerperal disease. 

Acco1·ding to Eliscll!'r, the npp0a1.,ll1CPS of the pPripheral 
111•1Tes, the spinal col'd, anc1 the brnin indicate that the mol'bit1 
111·ocess is not confined to one Ol'gnn, but is di:ffuse, am1 dPpench 
on irtilrtlire pro!'esses. In fayor of the Jattel' Yie'"' he mentions 
the prnli[eration o[ nuclei in thP con1H'ctirn tissue of the periph
l'rnl neJ'\'l'S and along the nssPls of the cord. tl1e thickening and 

1 At the point where the sciatic left the ischiatic for:uncu, E. counted only thirteen 
l•undle8 o[ nen·es imsteatl of twenty, which is lhe number kuowu to be u::;ual. 
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the deposits of lime in tl1e achentitia of the vessels in the thala

mus opticus and corpus striatum, the processes of deposition 

upon certain portions of the intima, and, equally important, the 

proliferation of cells in the formation of the claustrnm, and the 

single pericellulnr nuclei. 
The irl'itati,·e processes are followed, furthermore, by those 

reg1·essi,·e metamorphoses which arn most distinctly marked in 

the rnscular system. 
According to Elischer, we are entitled to conc:ude that all the 

changes proceed from one source of irritation, which acts dif

fnsely upon all the nerrn tmnks, and reaches a high degree of 

actidty in only a few spots, where it produces more decicled 

alterations. 
Charcot has expressed himself very recently as in favor of the 

cerebral nature of chorea, basing his opinion upon three autop

sies from cases of hemichorea after hemiplegia (chorce post

h(>miplogique), of which he observed five or six. There existed 

anrnsthesia of the skin and organs of sense during life, upon the 

paralyzed side. .\.t the autopsies ochre-colored cicatrices \\"ere 

found at the posterior encl of the tl1alamus opticus ancl the 

nucleus caudatus, and at the hindmost portion of the foot of the 

corona radiata. In two cases the anterior corpus quadrigemi

num of the afl'ectecl side was involved. Charcot expresses the 

suspicion that the changes which causecl the chorea were located 

in motor fibres, situated in rront and to the sicle of the fibres of 

the comna racliata, which preside over the conduction of sensitive 

impressions. 
Charcot has also obsenecl cases in which hemichorea with 

nnmsthesia came first, ancl hemipl<>gia followecl; ancl in one such 

case he fo und a collPction of blood, as la1·ge as a nut, in the pos

terior half of the thalamus opticus. Tumors of this region may 

cause hemichorea, according to Charcot, which may be folJo,recl 

by hemiplegia or may not. Finally, Charcot has seen hemi

chorea cansecl in child1·en by partial atrophy of the brain. 

The following report of an autopsy, gh'en by Camillo Golgi, 1 

is important, although complicated with mental disorder. 

1 Rivista clinica. 1874. IV. p. 361 
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The case is that of a teacher, whose mother was hy:;teriral, and who had been 
devoted to Bacchus and Venus from early life. In his thirty-second year he was 

attacked by chorea, wit h maniacal excitement. Ile pas ... td the following years 
partly in insane asylums, partly with his family. No changr. occurred in the chorea, 
but the powc1· of his mind diminished perceptilJly. Ten years after the commence
ment of his disease he entered the hospital for incurables at Abbiategrosso. The 
attendant physician found no group of the voluntary muscles free from chorea. 
He was forgetful, suspicious, indifferent to re:latins au<l frh:uds, destitute of sexual 
appetite. There were alternations of fury and quiet, of voraciousness and absti
nence. Death from pneumonia. followed soon after his entrance . 

• l1ttopsy.-Pachymeningitic membrane on the right cerc.:bral hcmpbhcrc; clura 

mater everywhere thickened, pia mate r the same; meningeal vessels crowded with 
blood. Convolutions of the great hemisphere in part atrophic; the mcdullary sub
stance infiltrated with scrum, softened, hyperremic, lateral vcnt1iclcs full of cloudy 
serum, cpendyma thickened. Corpora striata much changed, consistency less, glis· 
tening red color, and a general gelatinous look. Spots of gray degeneration at the 
outer side of the corpora striata and in the centrum scmiovnlc. 

[n the cerebellum nothing but congestion of the vessels and diminution of con-
sistency. 

Spi111tl cord.-)fombranes thickened, medulla strikingly soft, boundary between 
the two substances of cord not sharp. 

The microscopical examination showed, in the affected co1wolutions (frontal and 
parietal), thickening of the vascular walls, with abundance of nuclei, and a grmt 
m~ny lymph corpuscles in the p ?"rivascular lymph-spaec·s. The ganglion-cells prt
scnted the greatest variety of changes, being smal l, humpy rl1Uckrig), hard to iso· 
late, and without reaction to one per cent. solution of siln!r. Their protoplasma 
processes were humpy, convoluted, thinned. The axis cylinders were lessened in 
di1unctcr1 thickened in knots, and con\•olutcd. The same chauge in tlie ganglion· 
cells was found in the superficial layers of the corpora striaia. There was abo an 
extcn"h·c crctification, with fatty deg('ncration nnd pigmentation of the ganglion· 
cells. 'l'bc same cretification in Purkinjc·s ce1ls of the cercbdlum. 

In the spinal cord, increase of the connectiYc tissue, amyloid corpuscles in the 
mcdu\lary ~ubstance, sclerosis of the posterior nnc.l lntcral columns in the C('J'Yical 
region. In the gray substance the cr,11-bodics were strong!)' pigmented and ca<..ily 
broken down. 

Golgi regards these alterations as the results of a chronic 
irtlerstitial encephalitis, and lays emphasi,; upon the great simi
larity between these histological changes and those found in 
dementia paralytica. 

The close connection between chorea and the trne psychoses 
and epilPpsy has been pointed on t by Tommasi, " 'ilks, Arndt, 
C. II. Jones, Clouston, L. i\Ieyer, Leiclesclorf, Russel, ancl ot11ers, 
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aml nnmerons observa tions of the coincidence o[ chorea wi th 

mental disonler (less frequently epilepsy) in the same individual 

ha 1·e been p roduced. 

Tomma<.. i describes a case in which tha symptoms o f chorea alternated with those 

o f dementia parnlyti ca. 

According to Hussel, mental d isturbance accompanies. not only severe, but 

often slight attacks o f chorea. Among thirty-eight cases with changes in the intrl. 

lect and feelings, he observed six severe cases with del irium and mania. In three of 

these cases the psychica l and the choreic changes were mani festl y independent of 

caclJ other, and should be taken as co-effects o f the same cause; fo r in one case the 

psychical al ienation appeared brfore the choreic symptoms, and in another it con

t inued several weeks after the muscular twitchings Imel ceased. 

According to Leid esdorf, these frequent changes in disposition and character 

are not seldom accompanied by feelings o f anxiety and hallucinations of the senses, 

particularly that o f sig ht, which latter commonly appear at the moment of falling 

U!:i leep, ancl g reatly distress the patients by their fri ghtful nature. Lcicl esdorf saw 

maniacal attacks chiefl y in those cases o f chorea in which the latter bad dev<:lopcd 

from a febrile complaint. 

Hallucinations o f feeling, hearing, smell , and apprehension o f being poisoned, 

with great con fusion o f mind, were observed by Ri tti 1 in a case of chorea, in 

whi ch, aft er long-continued prodromic symptoms, the choreic twitchings began in 

the fingers and extended to other parts. Recovery in two months. 

In the spinal cord alterations have been repeatedly found , 

namely, hyperremia of the medulla and the membranes, soften

ing of the cel'vical ancl also of the dol'sal medulla (Romberg, 

Ogle, Gray, Golgi, De Beauvais, Hine, Brown-Sequard, Lock

hal't Clarke), interstitial proliferation of nuclei and hyper

plasia (Rokitansky, Steiner, Meynert, Elischer), and sometimes 

sernus exudation in the central canal, proliferation of nuclei in 

the ad ventitia of the vessels, and rPgressive metamorphosis in 

the gang lion-cells (Elische1} 

The peripheral nerves have received attention only in Eli

scher' s researches. He fo und, as aborn stated, the vasa nu tri· 

entia crowded wi th blood, and small extravasations in places; the 

connective tissue between the neffe bundles greatl y deYeloped. 

very rich in nuclei ; the nwdull ary sheaths of the nerrn- fibres in 

places COYered as it were with frost. in other places in a state of 

1 Union m~d CXXX:Tf. 1873. Vircho11·- Hir;;ch, Jahresbcr. 1 87~. ll. I. S. -t2 
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vitreous tumefaction, seemingly softer than normal , while their 
axis cylinders hacl become invisible in great pal't. Both th& 
nerves examined (the median and the sciatic) seemecl to the 
naked eye small , flat (abnormally), and of a clil'ty gray color. 

Before passing on to formulate a summary of the nature of 
chol'ea, based on the previous statements, we have to speak of a 
small 1rnmber or important e.7:perimental investigations made 
by French authors. The object of these bas been to settle the 
question as to the portion or the nervous system attacked by 
the cause of irritation, ancl what special part was taken by the 
spinal cord in chorea. 

Chauveau 1 took dogs suffering from general chorea, cut the spinal cord high 
up close to the skull, and found that the choreic movements lasted for hours, until 
the death of the animals. Section of the dorsal medulla puts an immediate stop 
to the twitchings in the muscles o( the tail and hind legs. Chauveau concludes 
from these experiments that neither the cerebrum nor the cerebellum is the point of 
orig in o[ chorea, but that the spinal cord is the scat of irritation. 

Carville and Bert, with the same experiments, reached the snme results. 
Legros and Onimus ~studied the muscular twitchings o f choreic dogs by the 

graphic method. They found that each individual contraction occurs brusquely, 
but passes of[ more slowly, often intermittingly, and is followed by a period of 
repose. They also obse rved repose following the injection of chloral hydrate (3.50 
gram.} into the rectum. Section of the cord at the sku ll left the contractions undi
minished as long as lifo was kept up (three or four hours) by artificial respiration. 

Irritation o[ the posterior columns of the exposed spinal cord with a scalpel in
creased the twitchings. Section of the posterior roots had no influence, as Bert found, 
Partial removal of the posterior co rnua. and columns was followed by a weakening, 
but deeper incisions by a cessation o[ the movements. LcgrosandOnimusconclude 
from thi!!, that tlte neroe-cells <!f the vostRrior cornua, or tltc ncroefibrea which unit~ 
tl1em witli the motor cells, are tl1c se1it of clwrea. 

These obse rvers found a. str iking difference in the action of the constant current, 
dependent on the direction in which it was passed. An ascending current increased 
the intensity and the frequency of the contractions, while a descending current 
weakened them considerably. If they bad been reduced by poison or by the 
weakness of the animal, an ascending current was able to restore them in their old 
intensity. These effects occurred even when the electrodes did not directly touch 
the spinal marrow, but were laid upon the uninjured skin, provided the direction 

1 Archivesg6n. demC<l. Mars, l SGG. 
~ Recherches sur les mouvements c:bo r~iformes du cbieu. Comptes rendus. Tom. 

LX. 18i0. p.1046. 
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was retained. Mechanical or farac.lic irritation of the posterior roots was followed 
by a considerable increase of the movements after the stimulus was withdrawn. 

Que more experiment remains to be mentioned, contributed by M. R osenthal 

(1. c., p. 570) from the Vienna Institut for expcrimentcllc P~1thologie. A dog with 
cborcic movements of the right fo re-leg was taken, and fine flower-seeds injected 
into his left carotid. Although the voluntary movements instantl y and completely 

strikingly stronger in the anterior extremities, the 

eyelids, and and lasted two days, until the animal's death. The autopsy 
showed encephalitis of the left autcrior lobe, sorten ing o f the left corpus striatum, 

embolism of the left arteria fossw Sylvii. )licroscopical examination showed spots 

tbe circula.
produced an 

increase in the choreic movements, pro l.,.-1.bly through the centres of 

co-ordination in the middle brai n and cerebellum. It seems to me that this 

experiment, as related by H.oscllthal, permits of no definite conclusions. 

The scientific material contained in th~ "'boYc presents ns with 
no constant anatomical changes in chorea, and fails to give a 
perfec tly clear view of the nature of the prncess, but it offers 
very important points in localizing the process in the nenous 
system, and in explaining its pathogenesis. In especial, it has 
been shown by the studies of histological changes quotecl from 
Meynerl, Elischer, and others, that we may hope in this way 
to reach a better unclerstanding of the matter. Doubtless a much 
larger number of observations and careful autopsies is neeclecl 
before we can safely allow ourselves to make further conclusions. 
Let ns liern recapitulate the most importan t points. 

As regards the seat of the cli stm bances, the anatomical and 
histological investigations of recen t date point first of all to the 
brain as the chief, though not the excl usive, seat of the anatomi· 
cal change, but show that the spinal cord and the peripheral 
neJTes may also be drawn within the circle of changes. The pro
cess, as it seems, is chiefly confined to the gray substance both 
of the great basal g"'nglia ancl of the cortex, and bears the ana
tomical character of irritation and its consequences, regressive 
metamorphosis of nerve-elements and interstitial hyperplasia. 
These irritative processes with their results may, as i t seems, 
remain confined to single regions of the cerebrum, e. g., to one 
hemisphere or even portions of the hemisphere, especially the 
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corpus striatnm, the thalamus opticns, the posterior strire of t !Je 
corona racliata, or may be extended diffusely over the whole 
brain, prefening the grny Stlbstance, at the same time attackin"' 
the spinal cord and the peripheral nervOLlS system. " 

That the cerebrnm and, above all, the great basal ganglia 
form the chief seat of the changes in chorea, can hardly lie 
doubted in the present state of the facts . Not only the state
ments of anatomical histology, but the clinical facts as well sup
port this viuw. Of especial importance are the frequency with 
which the choreic sy mptoms are unilateral, sometimes in associa
tion with anmsthesia of the skin, and the transition (although 
uncommon) from hemichorea to hemiplegia, and the con1·erse 
process of the development of hemichorea from unilateral palsy 
(Charcot, F oote, " 'eir ~Iitchell, Hughlings Jackson); also the 
occurrence of unilaternl facial palsy, bearing the marks of cere
bral origin, appearing at the same time and on the same side with 
the chorea, and disappearing with it (Broadbent), the frequent 
coincidence of the chorea with disturbances or mind or disposi
tion in all degrees, from the slightest mental ind. isposition to the 
severest forms of mania and dementia paralytica, and the deve
lopment of chorea subsequent to inflammatory processes in the 
contents of the skull (encephaliti s, meningitis, tumors). 

In presence of these facts we canno t att1'ibnte a clecisirn value 
to the experiments of Chatweau, Carville, Bert, Legros and 
Onimus, which are believed to show that the choreic changes are 
situated not in the brain but in the spinal cord. \Ve beliern that 
these experiments onl y render it probable that in choreic clogs 
the spinal cord, i. e., the gray substance of the posterior corn ua, 
plays an essential part in procltlcing the phenomena, but do not 
prove that the brain is quite unaffected, and that the case is the 
same in the human species. And still , the numerous autopsies 
in ll'hich soften ing of the cervical cord, or hyperremia of t11e 
cord and its envelopes is fonncl, and the rare cases of embolic 
processes in the cervical cord ('l'uckwell ), or intPrstitial prolifera
tion oE nuclei and connective tissue (Rokitansky, Steiner, :Mey
nert, Elischer), renclrr it very probable that the spinal cord plays 
apart in chorea in man also. How freq uent these changes may 
be in proportion to those of the brain is a question which cannot 
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be answered until we have a. fuller series o[ careful examinati ons 
of the pathological hi stology of the central nervous 01·gans. 
'l'he same is trne of the changes found by Elischer in peripheral 
nP1Tes. It is reserved fo r those observt' r" who shall have the 
opportuni ty of examining the bodies of patients who die in 
chorea, to fo llow out the changes in the nerves g iven by Elischer. 

A que"tion quite as hard to answer as the preceding is that as 
to the kinds qf irritation which are capable of producing, or 
which are req ui red to produce, such momentous disturbances. 

It can httrdly be doubted, after the cttses which have been 
published, thttt embolic processes may act n," i l'ritant causes. 
'l'he enormous frequency of the coincidence of chorea with recent 
and okl vegetations of the valves, which has been placed beyond 
a doubt by numerous autopsies, }Jermits us to suspec t that there 
ex ists a causa l connection between the endocardi tic ancl the 
choreic clisorcler; ancl anatomical researches have clemonstmted 
to a cer tainty the occurrence of very small embolic processes in 
the vessels of the brain, particularly of the corpus striatum and 
thalamt1s, ancl once in those of the cervical part of the spinal 
corcl ('l'uckwell). Trne, it remains doubtful whether the relations 
of endocardi tis ancl its results to the irritative disturbances of 
the brain are always such as are clue to the production of embol
ism, or whether there may not be some other sort of connection 
- perhaps both may be clue to one ancl the same unknown irri
tation. 

'l'he pathogenesis of reflex chorea is still more difficult to 
understand, if we retain the anatomical changes iu the brain as 
the chief basis of chorea. \Ve need only refer to the numerous 
cases of chorea during pregnancy, which, although a predisposi
tion commonly exists, yet require the processes in the uterus to 
excite them to action, and quickly cease after delivery; also the 
cases in which chorea originates in peripheral lesions or cicatri
cial con tractions, ancl gets speedily well after excision of the 
latter (P ackarcl)-

In regard to these pathogenetic questions we fincl ourselves in 
the same position as in regard to those reflex paralyses which 
occur clnring affections of the intestine, uterus, blaclcler, or kid
ney, injmies of peripheral nerves, etc., with this difference, that 
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the obscurity which has hitherto preYailed in regarcl to the 
pathogenesis of rl'flex palsy has been somewhat lessened by the 
experimental studies of the last ten or twenty years, and espe
ciaJly by the works of Gull ,' Kussman!,' Leyden, ' Feinberg,' 
Fischer,' and Klemm. ' 

\Ve have at present no actnal proof in the case of chorea of 
an anatomical connec tion between the peripheral irrita tion and 
the lesion of the corcl, snch as may be considered as proved in 
many cases of so-called retlex paralysis; but the assump tion 
tlrn.t an irritative process is propaga ted from the peripheral 
nerves to the central organs has obtained some support since 
Elischer demonstrated definite changes in the peripheml nerves 
in at least one case of chorea, and since the experiments of 
Kl emm ancl the clinical observations of Lallemand , i\Iartinet and 
Leyden e:; tablished the possibili ty of a propagation of inflam
rnato1·y conditions from the peripheral nerves to the brain and 
the secondary development of encephalitis, etc. It should in 
these cases be as urn ecl that the inita tive processes in chorea, 
which are propagated from the periphery to the spinal corcl and 
brain, and diffuse themsell-es in these organs, must be less in 
degree or different in kind from those of neuritic central para[. 
ysis, as their effec t is so different. 

\Ye have no positi,·e means of explaining the pathogenesis 
of chorea, when caused by violent psychical impressions (fright, 
anxiety, etc.) ; we can only express a suspicion that these 
case8, as well as the similar ones of epilepsy, depencl on nutri tir e 
distmbances in the brain, caused ind irec tl y by the violent action 
of psychical emotions upon the vaso-motor centre, ancl directly 
by the anomalous action upon the \·ascular currents of the brain, 
which proceeds from tha t centre. 

Guy's Hospital Reports. 18Gl and lt:H:l2. 
WU.rzb. mccl. Zeitschrift. Bd. IV. S. 56 ff. 1863. 

3 De pnraplegiis urinariis. KOnigsberg, 1&1G. Also, Ueber Re flexlfihmungen, f'Ollc· 
1111?111i'11 Sammluug kli niscber Vortrtige. No. 2. 1870. 

c Ueber Refl exHihmungen. Berlin. klin. Wochenschrift. No. 41. 1871. 
5 Uebcr Neuritis. Iaang. Diss. KOnigsberg, 1860. 
1 Uebcr Xeuritis migrans. Tnaug. Diss. Strasburg, 1874.-Cf. also Leyden, Klinik 

der ~cnenkrnnkheiten . Bd. IL 1. S. 214 fl'. Berli n, 187:>1 and Erb, Disea..c:es of tho 
Peripheral Ce1·ebro-spinal Nerves, in th is Cyclopredia (vol ume XI. , p. 300 et seq.) 
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It is manifest that the gravity of the lesions will be very dif. 

ferent in the different degrees of intensity of chorea. The autop. 

sies have chietly been made in severe cases, and in them the 

degenerative processes were found very considerable. In the 

light cases, of which the majority recover completely in two or 

three months without any considerable changes in the psychical 

and intellectual sphere, only slight and perfectly cmable dis

tmbances can be supposed to exist. 

The sum of our knowledge of the pathologico-anatomical clrn.ngcs is so smnll 

that it is scarcely of consequence to attempt to explain the way in which they net 

upon the !unctions of the central nervous system, but I will give in this place the 

view of one of those best acquainted with chorea, namely Broadbent. Ile con

siders that the processes in chorea arc always such as merely weaken the force of 

the nervous apparatus without destroying its structure. Hence, the weakness of !lie 

muscular force and the diminution of sensibility, so common in chorea i hence, the 

frer1ucnt termination in paralysis. Ile gives to the condition of the system the nnme 

of 0 delirium of the sensori-motor gnnglia of the brain. 11 Ju ordinary delirium 

imperfect ideas are rapidly evolved, and there is no control over the mental pro

cesses; in chorea the control over the motor apparatus is wanting. The movements 

are cxCC!:isive in number aud extent, but without force and precision. 

Diagnosis. 

\Yith such a remarkable group of symptoms the diagnosis 

of chorea ought hardly ever to be clifllcult. In particular, it 

is hardly possible to confound it with the tremor of age, of 

cll'inkers, of those poisoned by mercury and lead, or with paral

ysis agitans, or 1nultiple sclerosis of the brain and cord, if the 

physician has hacl any experience in nervous diseases. The 

partial spasms of single muscles or groups of muscles in the 

region of certain 1wrves, e. g., the accessorius (external brancl1) 

and the facial is, and the (Beschiiftigungsneurosen) neuroses of 

co-01·dination, connected with the patient's occupation, such as 

writPr's cramp, cannot easily be confounded with chorea if care· 

full y exa mine(1; the former occupy definite regions, ancl remain 

confined to them, while the latter are produced only by the 

special action proper to the a,·ocation of the patient, and (at 

least in the bPginninp;) app0ar only in the musrles required to 

perform the action. I therefore think it needless lo repeat the 
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characteri stic symptoms of chorea in conjunction with those of 
other neuroses. 

Prognosis. 

This is decidedly favorable, as a rule. If the di sease appears 
during the period of bodily development, is primary, and without 
complications-if the contractions are not excessive in severi ty, 
ii sleep is good, if there are no considerable psychical disturb
ances and no complications, the prognosis may be set down as 
favorable. I t becomes dubious when the violence of the move
ments is such as to exhaus t the pa ti ent, and when they continue 
during sleep ; when very lit tle food can be tak en, when there is 
delirium, collapse, etc. The inactivity of remedies wh ich are 
usually effi cacious may al so very properly be taken into account. 

In determining the possibility of a relapse, in any gil•en case, 
we are entirely without resources, excep t when there is a decided 
tendency to the disease ; hence it is necessary to observe caution 
in giving an opinion. 

The prognosis of a relap se, as such, is less favorable than 
that of the first attack , only when there a re other undesirable 
symptoms, or when the patient is pregnant ; in the la tter class 
the prognosis is decidedly less favorable than in the non-preg
nant. 

The prognosis of symptomatic chorea in diseases of the brain 
and spinal cord is generally doub tful , and in each case depends 
on the grav ity of the original disease. 

'freatment. 

The treatment of chorea has passed through similar changes 
to that of epilepsy. From the most energetic technocratic [sic] 
treatment, with frequent bloodletting and regularly repea ted 
purgations, as recommended by Sydenham, to the most com
plete therapeu tic nihilism, which affirms the uselessness of all 
remedies on the ground of the theory of the self-limi ted nature 
of the disease, we find all stages of transition. The number of 
remedies recommended and used during the last few centuries 
is very large. 
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In general, the treatment of chorea is by no means a thank
less task . 'Vithout doubt, an in telligent medical action is of 
decided use, ancl in many cases has a direc tly curative effect. 

'Ve will first speak of the causal treatment, then consider the 
di etetic precautions, and fi nally, the indications aml the effects 
or the most im portant physical and offi cinal remedies. 

The causal ind ication cannot in most cases be fulfill ed, as the 
fundamental trouble is usually quite unknown to u s, and wlwn 
understood, it is either such as to be inaccessible to therapeutics, 
as is the case in local disease of the brain and cord, or else it is 
only an indirect cause, which g i»es us no opportunity or exer
cising a proper curative action upon the chorea , as in anromia, 
chlorosis, hysteria, rheumatism, enclocarditi s. A suitable treat
ment of these affections may doubtless exercise an allel"iating 
effect upon the symptoms of chorea-although this is not 
always the case-but it can neither cure no1· prevent a relapse. 
And it scarcely needs to be said tha t the physician has but lit tle 
power against the disposition, when created by heredita1·y influ
ence, bad educa tion, excessive sexual il"l"itation, and self-abuse. 

'l'he applica tion of venesection, and local bloodletting along 
the spine, the application of derirntives, the methodical us•' of 
purges-all these have long been given up, partly as useless, 
partly as injurious. The stools must of course be regulated, if 
necessary, and intestinal worms be go t rid of, bu t these steps 
have usually no intlucnce upon the course of the disease. 

It is very important to regulate tlte entire regimen with car0 ; 

not onl y the bodil y, but the mental d ietetics. First of all, all 
occasions for psychical excitement and men tal or bodily exer
tion must be removed. The child must be taken a t once from 
school, and all head-work at home must be stopped. It is very 
advantageons to spend a Jong time in the country or on the sea
coast. ln_ the case of poor patients, the effect of a well-ordered 
hospital upon the mental condi tion, the appetite, and the sleep 
is very goocl ; they enjoy the q uiet of their sm ronndi ngs, the 
regularity and order of their da ily life, the ab undance or fresh 
air, and they a re free from the constant apprehension of meeting 
wi th acquain tances. But no more than thi s need be expec ted ; 
the du ration and course of chorea are selcl om affected by a 
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change or place and habits. Ir self-abuse is practised, the 
parents must be informed tha t it is necessary to wa tch the child. 
The nonrisl!ment should be simple, bu t abtrndant and strong ; 
the patient should spend the grea ter part or the day in the open 
air, as far as the weather allows. 

Sleep is of the very greatest consequence. A quiet ancl suf
ficiently long-continued sleep must be secured by avoiding e,·en· 
ing excitements, stimulating conversation, and too late mea ls, 
by keeping the chamber cool and dark, by p reventing noise in 
the patient's neighborhood, n.llCl finall y, if necessary, by chloral 
hydrate. This medicine, in my experience, has proved an extra. 
ordinarily valuable remedy in the trea tment of chorea, especially 
in cases where the violence of the jerkings in terferes with falling 
asleep, or the sleep itself is disturbed by spasms. Ir the in ten
sity of the movements exhausts the patient, I sometimes gh·e 
another dose during the daytime, in order to procure a few ho urn 
of sleep; this usually comes very speedily, and the muscular 
disturbance is soon quieted . 

The amount of bodily exercise proper to be taken should be 
judged according to the indications of the specin.l case. " ' hen 
the chorea is 1•iolent both in the lower extremi ties and the trunk, 
walking is not to be thought of; the patient must sit in the open 
air OL' be driven. 

As to tlie methodical gymnastics, wh ich some n.utliors 
recommend as a really curative procedure, and others as an 
adju rn nt, I would postpone it to the periocl of decline of the 
disease, and confine the patient to such exercises as ex pend 
but a moderate amoun t of force. The stimulation or the will-
11ower, which is produced by the master's word or command, 
and the fix ing of the attention upon the gymnastic exercises, aicl 
the effect or the latter in ordinary cases, according to Ilasse's 
experience. It need not be said that such effo rts must not 
be made in symptomatic chorea clue to a spinal or cerebral 
disease. 

We come finally to the estimate of theplwrinaceutical and 
physical remedies recornmendPd fo r chon•a . There are great 
diffi culties in the way or fo rniing a cri tical judgmen t or the 
act il'i ty oC remedies in n, di sease whose dura tion is so variable, 
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whose course is always subject lo spontaneous remissions, ancl 
which so often passes away quickly and easily without any 
medication. The statistical method, for these reasons, must be 
used witb the greatest care, and the literary material we possess 
is not by any means adapted to tbe formation of statistics. \Ye 
must therefore test the eliects of remedies in each individual 
case as objectively as possible, with careful regard to the indi
Yicluality of the patient. The disease is so protracted that we 
have a chance to use one remedy after another, ancl to compare 
their eliects. This can best be clone in those cases which ha1·e 
lasted for three months without improvement. The results ol 
the numerous experiments which I have macle in tliis manner 
are positive in respect to some remedies and methods, but nega
tive in most. 

Of the so-called nervines, arsenic deserves a most promi
nent rank. Although it was used in a few cases at the begin
ning of the present century, it owes its extension to tlie warm 
recommenclations of Romberg (I. c., p. 533). In spite of this, 
I am convinced that the aclmirable eliects of arsenic are far 
from getting the credit they clesetve, in text-books and in daily 
practice. 

Tbe dissatisfaction expressed by many authors in regard to the action of this 
remedy may be traced principally to the smallness of the doses used. I ha.ve for 
many years given, with the best effect, and with no bad consequences, double the 
doses mentioned in text-books of pharmacy and posology, namely, from five to 
eight drops of Fowler's arscnical solution for children, and eight to twelve drops 
for adults, three times a day. Many patients bear these doses for weeks and 
months without the slight.est gast.ric disturbance; others lose their appetite after 
using it for a time, and complain of pressure in the pit of the stomach and burning 
of the conjunctivro, disturbances which disappear after a few daJs' suspension of 
the remedy, and by no means contraindica.te a resumption. I lrnvc never observed 
any severe or prominent disturbances. 

Let it be remarked, that it is improper to prescribe so powerful n remedy in the 
form of drops, as the size of the drop is greatly dependent on the form of the edge 
of the vessel it is poured from. 

For this reason I strongly advise to dilute the arsenical solution 'rrith a consider· 
able quantity of aromatic water, e. g.

1 
cinnamon W?ter, and to administer it from a 

graduated spoon or vessel. 
Steiner, whose observations show that good results can be attained with small 

doses, associates the arsenical solution with opium when there is much unrest, con· 
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tinuing during sleep i his formula is: Fowler's solution, eight drops i tincture of 
opium, six drops; wntc1·, four fluid ounces. Four tnblcspoonfuls to Uc taken dnily. 

Eulenburg 1 has lately recommended the use of large Uoscs of arsenic, aud has 
proposed a1,bc1tt<meo1ta injection as a means of avoiding gastric disturbances. At the 
same umc, Lewis Smith i made a similar rccommcndntion. I have treated a number 
o( cases of tremor, paralysis ngitaus and chorea with arsenic injections ns rccom
mcmlcd by Eulcuburg, but the painfulness of the injcct10us, nnd c!!pcc ially the 
duration of the pain, were so considcrahle that I had to give them up. 

For young people, who, in general, bear pain badly, the subcutaneous injection 
is not suitable, especially when it is so severely painful as the one spoken of. 

The favorable action of arsenic is usnally manifest in :t week, 
and two weeks are almost a lways sufficient-provided that the 
remedy does not have to be suspended on accon nt of toxic effects 
-to reduce the symptoms of chorea to a minimum. 

In several obstinate cases I have been able to obtain the 
clearest prnofs of the prompt action of the a rsenic, after bromide 
of potassium, oxide of zinc, electricity. :im1 the water treatment 
had been employed by me with li ttle or no effect. But these 
were all idiopathic cases. It must be decided by further obser
vations, whether the fa,·orable effect occms in chorea symp
tomatic of affections of the bmin and spinal corcl, a ncl in reflex 
chorea. Tbe trial is cert:iinly worth making. As n'gnn1s the 
other so-c:illec1 nervines, some have praised the preparation of 
zinc, especially the oxide, valerianate, and sulphate. So the 
nitrate of silver, sulphate of copper, aml other coppu salts, sul
phate of aniline, bromide o[ potassium, calabat· bean anc1 its 
preparations, strych nine, valerian, and asafrotida. 

The oxide of zinc wns given by Tiufeland in d oses of fifteen grains three times 
n dny. Steiner combines it with saccharntecl carl>onntc of iron in cases of anremia 
(sacchnratcd carbonate of iron, thirty gra ins; oxide of zinc, twenty grains i sugar, 
two dmchms. :i\fokc into a powder, of which a knifo-poinlful is to be taken 
thrice dnily). Sulphate o{ zinc 11as recently been prn.iscd by Ilutlin. 3 He begins 
with small doses and increases to emetic doses, but us soon as nausea is produced, 
he goes back to smaller doses, or suspends the treatment entirely. Improvement 
is said always to occur, often cure. 

1 Zur Tbernpie des Tremor u. d. Paralysis agitans. Berliner klin. Wocbcnscbrift, 
1 i2. No. 46i ancl p 3fl3 of this volume. 

2 Meclical Record. 1872. s Lancet, 1871. Xo. 17 aud 18. 
YOL. XIV.-30 
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The salts of copper are reported by Bergeret and ]:!aycm;on 1 ns having been 

used successfully by themselves. 
Sulphate of aniline has been given hy Turnbull in dose~ of from three-quarters 

to one and a quarter grains thrice a day, with reported good success i Out Steiner's 

subsequent experiments gave uo satisfactory results. 
Bromide of potassium, much recommended, especially by Dumont, Gallard, 

Hough, Kesteven, has lately been tried carefully by Steiner 9 and myself. Our 

results entirely agree in tliis point, that bromide of potassium is not a remedy for 
cl10rca; its use, even for several weeks, giYCS rise to no improvcnlent, or but a 

trifling amount. 
Among the preparations of calabar bean, the powder and the tincture (five parts 

of the bean to thirty-five of alcohol) are recommended hy Harley and Ogle as 
efficacious in closes of ten or twenty drops three times a day. Eserin, the active 

principle of calabar bean, has very lately been tried by Bouchut 3 in 437 c11scs. 
He gave it pure, sometimes in the form of sulphate, in d oses of from one·thilty· 
second to one-twelfth of a grain (for children from seven to twelve years old), for 
a considerable period. In doses of one-twelfth o[ a grain it gave rise to pallor1 

nausea or vomiting, sali\•ation, sweating; the pupils varied in their behavior; there 
was a very unpleasnnt parnlylic state of the diaphragm. These troublesome symp
toms, which lasted from one to three hours, were never observed by B. after doses 
of day. Ile states that by this treat-

clays (1). There have been no eoutrol
experimcnts. 

The use of strychnia seems to have been entirc1y gh•en up since the unfavorable 

criticism of S'.!c (1. c. 1 p. 502) ui>on the results of the strychniaexperimcnts made by 
Hougier,4 Fouilhoux, 5 and Trousseau. 6 There is hardly any mc>ntion made in cur
rent literature at present of the use of strychuia in chorea. It is prolia!Jly best not 
to resume the use of the mcclicinc. 

Hypnotics anc1 anmsthetics may be entirely dispensed with in 
slight and moderately severe cases; but they are of priceless 
value in extreme cases, where the excessive muscular restlessness 
anc1 sleeplessness threaten to exhaust the organism. I c1ecic1ec1ly 
prefer chloral hydrate ; it almost always acts promptly and 
surely; by clay or night a close of from fifteen to eighty grains is 
followec1 by quiet sleep and cessation of the muscular activity. 

1 J oum. de l'Anat. et de Pbysio1. 1874. 1 seq. 
~ Jahrb. f. Kiuclerheilkuucle. III. 1870. p. 207. 
3 Bulletin gCnCr. de thCrnpeutique. No. IV. 1875. 
4 Recherches sur la morphine et la strychnine. Lyon1 1843. 
~ Gaz. mCd. Paris, Oetobre, 1840. 
6 Bull. de l'AcadBmie de l\IC<l. Tom. XII. p. 307. 1846. 



Other authors have recommenc1ec1 chloral hydrate in se,·~1·e 

cases, as Frerichs, 1 Gairduer, ~ Caruthers,' Briess,' J. Uussel, ~ 
Bouchnt,' Verclalle.' 

Gairdner saw a case of chorea in a girl of eight years, who took by mistake a 
dose o( sixty instead of twen ty grains of chloral h)•lhatc, and after recovery from 
her intoxication was found to have entirely lost her churca.-ll.,rcrichs gaYc it in 
the dose o[ to a male of scvcnteiCn years with sc,·cre chorea. The 
result was a sleep of five hours.-Russcl obtained good results in the 
fifth month of pregnancy, after bromide of potassium had been given in 
doses without succcss.-Bouchut's patient of fourteen and a half years, 

chorea and dementia, took forty.five grains a day for twenty-seven days, making 
in all somewhat over two and a half ounces, spent almost the whole time in sleep, 
::incl suffered no visible b:ld results from the ch lorn!. Improvement appeared from. 
the fifth day of Urn use of choral, and the cure was complete on the. twenty·eigl1th 

day. 

Vcrdalle's patient of eleven years took very nearly three ounces in fifteen 
days. The improvement began to appear on the first day the medicine was given, 
or the fourteenth of the di sease. 

The fact that this medicine can be safely ent rnstecl to non
medieal pPrsons for administration, ancl the further circnm
stnnce that its hypnotic effects are not followed by any bacl 
consequences, give chloral in general the ac11'antage over chloro
form. 

Chlornform, which was often employed in serere cases before 
Liebreich's discovery of the therapeutic valLrn of chloral, is 
llraised by most authors of the former time, ancl by some of the 
llresent, as Grossmann, Lowes, Barclay, Banks. H<isse, Ritter. 
The inhalation, practised once a clay or oftener, ancl carri~cl to 
the point of half or total narcosis, is preferred to the interna l 
use. 'Yhether choral hyclrnte is to make chloroform wholly 
superflno1;s, is at the present time uncer tain , but it may at least 
be sa icl that the latter will be seldom requ ired. 

1 Dissertation by Frick. 
?Glasgow Med. Jour. 1870. p. 550. 
3 Laucet. 1870. p. 501. April 2. 
4 Wiener med. Prcssc. :N'o. 5. p. 102. 1870. 
6 Med. Times and Gaz. Jnn. 8, 18i0. 
6 Bullet. gCnCr. de tb6rn.p. FCvr., ISW. 

11bid. Mars, 1873. 
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The narcotics, espec ially opium n,nd morphine, are found to 
art much less favorab ly than the anmsthetics, and in general 

may be dispensed with. 
or the physical remedies, mention shoulcl be made of elec tri

city and hydro-therapeutics. 
Electricity "·as first used in the form of fri ction-electri city by 

de Ilaen and otliers; afterwards, in the form of the induC<'d 
rnrrent, it was applied by Duchenne to the nerve-trunks and 
muscles, and by BecqMrel to the skin, it is said with good effect. 
:MOl'e recently the galrnnic cunent, from theoretica l considera
tions, has been more employed, and is greatly pmised by mo't 

l'lectro-thempeut ists, as Remak, Be1wdikt, M. Rosenthal, Oni
mns, :M. Meyer, Seeger, and others. Tlte methods in which it has 
been employed are very various. Some recommenc1 the galran
ization of the sympa thetic, others that of the spinal cord, others 
of the peripheral uerves, with or without the cord; some considPr 
the direction of the current as important, others as inc1ifl'erent. 
i\I. ;\feyer employed at each session from twenty-fou r to thirty sin
gle shocks or a battery of thirty elements. All praise the quiet· 
ing effects of the gah•anism upon the muscular contraction<, 
nnc1 the rapid improvement from one session to the next. I hm·e 
not had similnr success. In four cnses, carefully treated with 

daily applications or a Wc'ak cnrrent along the spinal column, no 
imprO\·empnt worth rnenUoning occuned. 

The water treatment has also been lll'gently recomnwnc1ec1 hy 

many older anc1 newer authors (St iebel, Dnpnytren, Hass<'. )f. 

Rosenthal, anc1 others), but tho methods arn so various that al 
present i t is impossible to form a proper judgment of thein·alw>. 
All procedures have been recommenc1 ec1, from the protral' tP<I 
warm bath- I refer especially to the prolonged baths at 20 
(DO" F.), with or without snlphtll'et or potassium (fonr ounces to 

a hath), which ha ve become Yery popular in Fmnce since Baud•" 
locque-to the cold p lunge-bath and the colcl afl'nsio11 . Jnclgi n~ 

from my own experience, I should give the decided preference to 
the milder proced ure, namely, brief rubbing clown every morn
ing with wrnng-out cloths (o ne 01· two minutes, temperature 1.l 
or 16° R. [65° to 68° F. ;]) ; wot packing, followed by a short, cool 
shower-bath, and, finally, the latter without packing. This 
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milder methocl is more likely to quiet ancl refresh the worn-out 
holly tlrnn the heroic prncedures of the douchr, the cold full 
bath and half bath. But I will not say that my small obser\'lt
tion has been sufficient to decide these points. The hydrintic 
method or treating chorea certainly needs further exact tests. 

To prcven t relapses, the physician should :i.ch'ise a prolonged 
rPsidence in the country or the mountains, or on the sea-coast, 
the use of sea-b>tths or brine-baths, social stimulus, and the care
ful removal of all those social ancl bodily ev il s which ha m been 
tlescribecl at large under etiology as favoring the development of 
chorea. 
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HYSTERIA. 

Hysteria has hccn known to, nnd described in medicine f-rom the most remote 

cited. We confine our-
selves, therefore, to mentioning a few of the more important w01·ks of the seY<!n

tceuth an<.l eighteenth centuries, and then those of modern literature. (Exhaustin! 

quotations from ancient litcrnturn arc to u~ found cspcci:llly in Duboi:l llistoire 

philosoph. de l'hypochonclric ct de l'hystCric. Pa ri s, 1833.) 
Syde11luwi, Opera ml'dica. Gcncvre, 1736.-7'11. lVillis, De morb is convulsivis 

and Affcctionum qum clicuntur hystcricre ct hypochondr . pat.hologia spns
moclica, etc. Op. omnia. T. III. nnd IV. 1706.-Stalil, De 11ypoch.-hyst. nrnlo. 
Jl alrc, 1702.- F. Jlojj/1umn, De morb. li yst. vcra indolc, 1733.-R. lV!iylt, 

Observations on the nature, causes, and cure, etc. London, 1703.-Rmtlin, 
TraitO des affect. vnpon.:uscs. 175!:>.-Pvmme, Trnit6 des affections vapor. des 
<leux sex.cs. 2. Cdit. 17G5.-Tissot, Trnite des nerfs ct.de leur maladies. 177!). 

Of our own time, the following of the larger treatises nncl monographs arc to be 
mentioned: Luuyer Villermay, Trai te des maladies 11ervcuscs ou vapcurs, etc. 

181G. - Geo1·yet, De l'hypochonclrie ct de l'hystCrie. 1824. - Laycod', A 
treatise on the nervous diseases of women. 1840.-Dubois, the above mentioned 
work. - Landouzy, Trait& complct de l'hystCrie. 1846. - Bracliet, Traite 

de J'LiystCrie. 1847.-Valentiner, Die Hysteric und ihrc IJcilung. Erlangcn, 
1SS2.-8riq1tet, Traitc cliniquc ct thCrapcutiquc de l'hystCric. Paris, 1859.-
1'odd, Clin. lectures on paralysis, cert. diseases of the brain, and other aff. of 
tlie nervous system. 1850.-Skey, Hysteria, six lecture~, etc. London, 18G7.

A.mmm, Ucb. cl Einfluss d. wcibl. Gcschlccbtskrankh. auf cl Ncrvcnsystcm, 
mit bes. Bcriicksicht. cl. Wcsens u. d. Erschcin. cl. Ilysteric. Erlangcn, 1874-. 
!l. Aun. - 0!1arcot, Lc~ons sur lcs maJad. du syst. ncrnux. 1872-13.
Furthcr, the chapters on this subject in the manuals and text-books of dis
eases of the nervous system, of \rhich the following arc particularly to be cited 
in this connection: J. Frank, Tlandb. d. Ncrvcnkr. Uebcrs. 1843.-Srtndras, 

Trait6 des mal. ncrv. 1851.-Romberg, Lehrb. cl. Nervcnkr. 3. A.ufi. 1857.-
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Ilttsse, Krnnkh. cl. Ncrvensystcms iu 1-landb. cl spec. Patho1. u. Thcrnpic v. Yir· 
chow. 2. Aull 18G!l. - Eu.lenbU1'(J, Lchrb. cl functioncllcn Ncrvcnkr. 1871 
(contains no comprehensive description, but much information concerning par

ticular symptoms of the discasc).-Benedikt, Electrothcrapie. 1868.-Rosentlial, 
Jlaudb. d. Ncrvcnkrank. 1870.-Ducl1enne1 De l'Clcctrisation localise. 3. Cclit. 
1872.-llainmond, A treatise on dis. of the nervous system. New York, 1872.-
1\[orcovcr, the text-books and manuals of psychology may be consulted, whirh 

nearly all treat more or less exhaustively of hysteria, an<l also the handbooks 
of special pathology, especially those of Canslatt, Wunderlich and others, and 
the sections referring to our suLject in the manuals of gynmcology, of which I 

would especially mention: Scanzoni, Die Krankh. cl wcibl. BrUstc und Barn

werkzcugc, sowie die dcm Weibe eigcnth. Nerven- und Geisteskrnnkhcitcn. In 
]{iwiscltv. Rotterau, u. s. w. 185£1.-Madon Sims, Clinical notes 

on uterine surgery. New York, 
Of the numerous papers on hysteria, and particular symptoms of the srimc, which 

have appeared in periodicals, brochures, or dissertations, I would cite the fol
lowing: Si1w9owitz, Uehcr Krampfformcn cigcnthiiml. Art und dcrcn Verhii\t. 
zu St>xualstOr. bci wcihl. Iucliv. Rust's Magazin f. cl. gcs. Ilcilkundc. 23. Ed. 
l 827.-Mo1uli€re1 Rcchcl'chcs sur lcs Pccsophagisme. Arch. 2. Si::r. T. 
1.-Gendrin, ibid. 2. Sl!r. T. XIL (Anresthci'sie.)-Ilem·ot, 
l'hypcrcsthCsic hyst. TliCsc de Paris. 1847. - Beau, Recherches clin. sur 

l'ancstl1Csic, etc. Arch. g6116r. 4. Ser. 'f. XVI. 1848.-llfacm·io, De la paralysie 

hystCr. Annal. med. psych. 1844.-Scltii.tzenOe-rger, Recherches clin. SUI' Jes 

etc. Gazette mCd. de Paris. 1840.-Szokalsky, Von cler Aniis
Prnge1· Vierteljahrsch. 1851. 4. Bd.-L. Meyer, 

U..!b. acute tOdtL Hysteric. Virchow's Arch. Bel 9.-LasJyuc, Sur In. toux 

hyster. 1854. Prarot, Etude sur la sueur de sang, clc. Gaz. hCLcl. 
d. Eigenwitrme am Schluss tOcltlicher Ncurosen. A.rcl1. 

cl. llcilk. 1864.-Leln·etoia, Des diffGrcntcs variCtes de la. paralysie h}·stCrique. 

TliCsc de Paris. l 8Ci8.-Bou1·nevillect l""oulet, De la contracturc l1 yst6rique. Paris, 
1872.-Svynos, Des amVlyopies et des fl.mauroses hyst. ThCsc de Paris. 1873. 
-Ferran, Du vomisscmcnt de snng dans l'hysl6ric. Paris, 1874.-Thcn the 
works on Articular neuroses: Brodie, Lectures illustrative of ccrtnin Jocnl 

nervous affe<'tions. London, 1837.-Bsmm·clt, Ucher Gclenkncuroscn. Kiel. 
u. lladcrslcben, 1872.- lVernher, Ueber ncniisc Coxrilgic. Deutsche Zeit· 
schr. f. Bd. I. -Slromeyer, Erin.hr. iibcr Localncurosen. llnnnorer, 

1873.-Ber9er, Lchrc von d. Gelcnkncuralgicn. Berl. k\in. Wochcnschr. 
1873.-Also of the numerous ti·eatiscs on spinal irl'itation: Stillin9, Physiol. 

patholog., etc. Untcrs. iih. die Spinalirritation. Leipzig, 1840.-llirsch, Bci· 

z. Erkcnntniss u. Ilcilung dcr Spinalncuroscu. Konigsberg, 1843.

Ablrnncll. iib. Spinn.lirritation. Wien, 1843.-Mayer, Ucber die Unzu· 
lit.ssigkeit clcr Spiualirrita.tiou. :Mainz, 1849, and others. 
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General Obserrntions. 

The multiform symptoms which are includecl under the term 
hysteria may, without exception, be recognized as the couse· 
quences of a functional disturb>ince of the nervous system. The 
disease therefore belongs to the class of neuroses, and to those 
neuroses to which, in the absence of ::i snfliciunt knowledge of 
their anatomical basis, the term functional mnst still be applied. 
Hysteria is fnr ther to be described as a general neurosis, for its 
symptoms a ll ow one to infer a participation of tho most various 
1io1tions or the nerrnus system-certainly of the brain and spinal 
cord, and, with mnch probability, of the pel'ipheral, and par
ticulal'ly also of the sympathetic ne1Tous system. 

The most constant symptoms of hystel'ia arc those which show 
a condition of inc1.,,asetl il'l'itability to pliysical am! psychical 
stimuli. A peculiar psychical behad or is partly an immediate 
consequence of this abnonnal initnbility, and is in pal't the 
expression of greater di stnl'bances or brai n power. The function 
al so or motm· portions of the nervous sys tem is, as a rule, ups!'t, 
partly because these receive an increased impulse on account of 
the exaggcl'ation of scnso1-y irl'i tabili ty, both in a reilex and 
in a psychical mannel', ancl pal'tly in consequence of a direc t 
exaltation of their own frl'itability. 

Pain, neuralgia, and ha.II ucinations in the sensory, ancl con· 
ml ions in the motor tract are the fu rther consequences or 
increased initability. 

But there occur in hysteria, not only the symptoms of 
increased, but also those of diminished initability, both in the 
senso1-y and motor sect ions. Anmst!tesia may take the place of 
hypt>1·msthesia, panlysis that or conn1lsion, and these oppo:;ite 
condit ions frequently exist simultaneously in diO'erent portions 
or the nerrnus system. 

Finally, there occ ur, as symptoms of an apparently alto
gether d iO'erent nature, those or altered power of the organs or 
sec1·l'tion and excretion. Yet these, too, may undoubtedly be 
r1'cogni zed as dependent upon an inlhience of the nervous 
system. 
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The authority for including all these various symptoms in 
one uniform class of disease is cleri1·ed from the frequency of 
their si multaneous occmrence, and from the circumstance that 
tl1ey may appear and vanish alternately, and tlmt, seem thq 
neYer so obstinate, and apparently quite localized in any given 
section of the nervous system, yet, ultimately, they can always 
be prnved to depend upon the general condition of the latter. 

'l'lie intluences under which tllis condition develops itself are 
varions. Sometimes there is a pecnlia1· reaction (Reaction) 
implanted in the nervo11s system from birth; at others it is 
caused by an abnormal quality of tile llLltritive fluicl ; again it 
is the consequence of irritants which operate, through the sen
sory nerves, on the central organs; or, finally, it results from 
so-called psychical stimuli. 

The circumstance that hysteria occurs more frequently in the 
female than in the male, and that different physiological and 
pathological processes in the fe male genital organs have an 
unmistakable influence in its production, has g iven rise to tha 
erroneous assumption that hystel'ia is a di sease exclusively 
peculiar to the female sex, and that in such it invariably pro
ceeds from di sease of the genital organs (hence also the name, no 
lunger to be got rid of, from 'vc1'Tepa, the uterns) . Unmistakable 
as is this connection in many cases, it merely indicates one of 
the various ways by which similar functional disturbances of the 
ne1Tons system may be caused. 

Etiology. 

Only in the mino1·ity of cases of hysteria can those causes 
which develop the predisposition to tl1e disease be separated 
from those which cause its actnal 011tbreak. Frequently both 
occur together, or that which in one case s tands in a causal rela
tion ma.y in another prodnce the predisposition. A separate 
en umeration of both series of cases would therefore only lead to 
tedious repetition, while a consideration of the one must also 
show its varying import in two directions. 

'Ve commence with the consideration of the differ in.rt lia
bility of the two sexes to hysteria. That the latter is a disease 
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occuning witlt prepondernting frequency in the female hns 
nl!·eady been pointed out, as also that it is not exclusively pec11-
liar to lter. In fact, nil the characteristic nppenmnces of hysteria 
may occnsiona ll y be ob;e1·rncl in men-the psychical condition 
as well as the senso1·y and motor distnrbnuces. Nevertheless, it 
is diflicult to supply exact info rmation rPgnrding the rela tive 
fn.1quency of this oc.:cnrrence, as there exists, in general , a ten
dency to restri ct ns rnuch the diag nosis of hysteri::i in ru en n,s it 
is usual to extend i t in women, and ns, in consequence of this 
tendency, hysterin is vcry often designated hypochondriasis in 
men, aml hypoehondriasis hysteria in women. One can therP
fore only ascribe to the statistics which have been drawn np 
regarding the different sexual tendency to hysteria the signili
cance of a general approximation to the actual state of affairs. 

Th us, Briquct states that, of 1,000 c:iscs of hysteri a which he in part obscn·eJ 
himself, and in part collected from the statements of uthcrs, 50 occurred iu men 

So also he found the ratio among the predecessors of the hysterical persons he 
olnen•cd, viz, 204 hysterical women to 11 h~'stcrical men. Thus one would have 
to assume a tend~ncy to the <liseuse twenty times greater in the female than in the 
male. 

1\'e can only at present conjecture what are the real causes 
of this unequal tendency. In eac lt case we must distingn ish two 
modes or it; p roduction, viz. : there mny be, in the first place, 
co11r;e11ital peculiarities which render the nerl' ons system or the 
female especially liable to a development of the disease: and, 
secondly, the blame may be impn tecl to acrptirecl conditions, 
1mrtly clue to the physical functi on peculiar to women, and 
partly to their social position. 

·\\"ith reference to the first point, a congenital difference of 
predisposition in the two sexes f1011·; immed iately from the fa ct 
!hat ev<'n in childl10od hysteri a affects girl s much more fre
qnentlr than boys. Here, at all erents, there ca n as yet be no 
q11es1ion or a difference of physical fnnction. The significance 
of the latter, howei-er, shows itself undoubtedly in more ad
l":l11ced life, when we sre how frequently diseased and excitecl 
conditions of the fe male genital organs occasion hysteria, aml 
how a tendency to the same diminislles al au age when the func. 
tion of Lho;;e organs ceases. 
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The f1·equency of the appearance of hysteria is v0ry cliITercnt 

at different ages. In chilclhoocl, long before pnberty, well. 

rnal'ked hysterical J)henolll(;>ll<.t occur. Briqnet Htatp~ tl1at in :-:.<1 

much as one-fifth of all cases the de1·elopment of the clisea>" 

takes place before the twdftlt year. Although the correctness of 

this statement has been much donbtecl, it appea rs to me from my 

own obserrntions to approach tolembly near the truth . On the 

other hand, the cleveloprnent of hysteria at an aclrnncccl age, 

after the close of the cli111acteric period, is mre. It undoubtedly 

arises most frequently at puberty, ancl during the following 

decade. 

Tile following statistics on this point may here be given: of 2GS caRcs, obscrred 

by .\.maun, JG occurred at an age between ci:;ht and l:iftccn years; G2 between fif. 

teen and twenty-five i !12 between twenty-five and thirty-five i 81 between thirty· 

five and forty-live i 12 between forty-fi\'C and fifty·fivei and 5 between fifty-five 

ancl seventy. Moreover, in the following table, the results of the researches of 

Laudouzy, Briquet aud Scauzoni are placed together: 

Outllrcakof hy,;:ria o.t thej 
ugcof 

0- tO years .. 
10-15 
] .j 20 .. 
20- 25 
2.~1-:10 

30-;~;:; 

~5-40 

40-4:1 " 
4,"; - 50 " 
50-5.3 " 
5:";-60 
G0-80 " 

Lnntlouzy. 

48 
105 

80 
40 
38 
15 

7 
8 
4 
4 
2 

35 1 

GG GG 

vs 4 150 
140 13 2J8 

71 G4 270 
24 

9 78 49 
9 
1 44 G3 
3 
3 11 24 
2 

3 

---------
426 217 994 

The harmony of the above ligmes is by no means sufficient for 

furnishing absolutely certain results with reference to the fre

quency of the appearance of hysteria at puberty, and during the 

succeeding term of life, till the commencement of the climac

teric period. B1·iquet considers the period of puberty as by far 

the most favorable, and in support of this advances the fact thac 

of his 426 cases, 221-tlmt is, more than half-dernlopecl them· 



ETIOLOGY. 479 

sel»es between the t"·elfth and twentieth years of life. The 
figures also of Landouzy agree with this, while, on the othrr 
hand, according to the statistics of Scanzoni and Amann, the dis
ease occun ed most frequently in the third and fourth decades. 
One must, however, remember that both the latter statistics arn 
the result of gy nrocologieal practice, and that an unusually large 
number, at all ev.mts, of these cases of hysteria occnned in co11-
nection with cliseasc of the genital organs; and further, that 
these latter forms develop themselves most frequently during 
that period in which the genital function is most active, and thus 
one may regard the results attained as less generally applicable, 
and rather as deciding in favor of Briquet. Testimony is, how
ever, agreed upon this point, that in the fifth decade the cle,·el
opment of hysteria is much rarer than in both the preceding 
decades, and that in the succeeding period a much more m'nkecl 
diminution takes place. 

The climacteric period itself is, as a rule, considered favor
able to the production of hysteria, and this view receives the 
gre:tter prnbability from the fact that the various psychical clis· 
eases nearly related to hysteria develop themselres with com
parative freqne1 y at thi s time. From the statistics given, l!ow
erer, no support is gained for this view. 

Among the most important causes is a hereditary liability, 
which may produce a tendency to l1ysteria, and a complete 
derelopmen t of the disease. " Ti th especial frequency does n n 
inheritance of like tendencies (gleicbartige Vererbung-II6r6clit6 
similai1·e of l\Iornl) exist he1·e, so that the hysteria. of parents or 
forebears generally has as a consequence hysteria of the off
spring. Particularly does the transmission of the disease from 
mother to daughter occur with great frequency. But, 111 01·eo,·er, 
lhe rnrions other nervous d isorders, which l1nre appeared in the 
forebea rs, favor a di sposition lo hys teria in the descendants, just 
ns it happens, on the other hand, that hysteria appears in one 
~eneration, and epilepsy, chorea, in sani ty jn the next. These 
relations may, from direct evidence, be recognized in numerous 
i;1dil'iclual eases. 'rhe study of mental disturbances, in particu
lar, lias furnished a mass of such facts. But tl1ey are scarcely 
yet to be expressed in definite figttres, as too great difficulties 
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1111derlic the exact arrangement o[ :tll the pccnliaritics o[ a snffi. 

citmtly ]arge number o[ indhillual cases. Here again, on account 

o[ the importance o[ the matter, the statementti of Briqnet may 

be rc>proiluccd, but it must, at tlie same time, be tloubted 

whether they arc generally applicable. 

Ilriquct obtained particulars concerning the parents, brothers and sisters of 331 

hysterical persons, and found that o{ thc!'c (in nll numbering 1,103) 214 sufTcn'{l 

from hysteria nud 58 from other discC1.scs o f the nervous system. Thus in all, m::r

vous diseases were proved to exist in about 2J per cent. of the ncurest relatives, 

lGi nou-hystcric:i.I persons, whose family history was in like mnuncr cxamiucd , ha<l 

n.mong 70-l of their nearest relations (parents, brothers, and sisters) only 11 who 

suf[cred froitt hystcriu, and 4 from other diseases o( the nervous system-that i'\ 

ralher more thau 2 per cent. 

As regards the different influence o( fathers and mothers, Briquet found thnt of 

282 fathers of hyster ical patients of whom he could obtain accounts G had suffer<'d 

from hysteriu and 20 from other nervous diseases, while of :.117 mothers there were 

10:3 cases of hysteria and 6 of other diseases of the nervous syst<:m. Further, th1:rn 

were man y more who suffered from hyste ria and other nervous disorders amung 

the sisters than among the brothers of the hyste ri ca l. 

Moreover, Briquet prond the following with respect to the female descenc1:111ts 

of the hyster ical: 0( hysterical women who bear daughters, rather more than the 

half transmit the di sease to 01rn or several of these, and again, rather more than a 

half of the d:tughter11 of the lntter (i. e., granddaug hters) a o become hysterical. 

In all, then, rather more than a fourth part of the female descendants of the hys· 

teri cal suffer in their turn from hysteria. 

A conclusion cannot be drnwn from Briquet's statements as to tl10 point, nmong 

how rnauy of his patients generally, inherited condit ions o f any kind whatsoever 

existed, but it is certain tha.t the uumher of these must have been very large. 

Amaun has recently stated that in 208 ca;;es o f hysterin. he proved with certainty a 

hereditary t endency 1G5 times-that is, in 76 per cent. But here there Jacks any 

more exact information concerning the nature of the conditions originating the 

transmission. 

Difficult to state, but certainly of clecidecl influence npon the 

transmission o[ a tenclenl"y to hysteria, are such peculiarities of 

the parents as clo not yet come under a definite class of disease, 

but which nevertheless inclicate an abnormal conc1ition of the 

nPtTons system: unusual irritability nncl sensitiveness, a ten· 

dency to excited beha\"ior (explosh·es liandeln), and an increasecl 

participation o[ the nerrnus system on the occasion of various 

bodily ailments ;-in short, all those phenomena which one is 
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wont to describe collectirnly as the expression of a neuropathic 
disposition or nervous temperament, and which may go on to 
hyste l'ia and other diseases of the nervous system. 

l\Io1·eover, various weakly conditions in the parents, ari sing 
from chrnnic diseases or otherwise, seem to favor the develop
ment of a hysterical tenclency in children. To phthisis espe
cially is such an intluence ascribed. Prh·ation, insufficient 
nourishment, ::incl further, an advanced age of the parents at 
the time of birth operate similarly. 

The transmitted tendency to hysteria may for long rnmain 
latent; in many cases it requires the addition of a further cause 
to efiect an outbreak of the disease; in others, again, the con
genital ta int is sufficiently strnng to develop it independently, 
sometimes at so early a period of childhood that it is scarcely 
possible to discover a time when absolutely no symptoms of the 
disease ex isted. 

It is foasible to suppose that, with so singt1lar an organization 
of the n~rvo us system, peculiarities of physical constrnction are 
connectPd, from the presence of which a disposition to hysteria 
may ti priori be recogn ized, as also that such peculiarities gener
al!_,-, without being inheri ted, may gi,-e ri 'e to a special prone
ness to hysteria. Yet, hitherto little that b satisfactory l1:1s 
been discovered upon tl1i s point. One meets with the hysterical 
tendency in constitutions the most various; robust, full-blooded 
individuals as well as the weakly and poorly nourished may 
be alTectPd with it, and also those of a perfec tly healthy con
stitution . Nevertheless the greater predisposition of weakly 
constitutions is not to he denied, just as we shall also find that 
acqnit·ed conditions of dt'bility favor the dr>velopment of the 
dis<'ase. Snch a condition also probably forms the connecting 
link in those cases in which debility of the parent induces hys
teria in the descendants. 

Certain peculiarities of the psychical constitution favor more 
than others the development of hysteria. Particularly such 
indi,·idnals as combine with a li,·ely disposition and a tendency 
to po\\"erfnl ancl changing emotions little strength of will, are 
pron r> to hysterical ailments, as it is also just these psychical 
llecu!iaritie" which appear in a pronounced manner in the pic-

VOL. XIV.-31 
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ture of complete hysteria. All circumstances which favor such 
a psychical condition also favor the development of hysteria. 
On the other hand, the degree of intelligence appears to be quite 
immateria l in this relation. The di sease is observed to develop 
itself equally in persons highly gifted mentally, in those of less 
capacity, and, finally, in the actually imbecile. 

If we now pass to a closer considera tion of the ph?Jsical fn.fl1t
ences which promote a development of the hysterical tendency, 
and whicl1 can matnre an existing predisposition, we find in the 
first rank such causes operating as rnsnlt in a permanent and 
general weakening of the organism. P rirnary ancernia pro· 
wesses n,lmost, as a rule, to hysterical symptoms; bu t one does 
not rarely observe secondary anmrnic conditions, which develop 
themselves after great losses of blood, after exhausting diseases, 
or in consequence of insufficient nourishment, also giving rise to 
hysteifa. This is seen, for example, during convalescence from 
severe n,ttn,cks of fever, aml in the course of phthisis, but with 
especial frequency in chronic affections of the stomach and abdo· 
men. O.f the latter, i t is particulCLrly diseases ef the.female gen
ital organs to which n, distinguished })art in the causation of 
hysteria has at all times correctly been allottetl. 

The influence of these diseases makes itself apparent in many 
ways, pmtly thus: that the chronic derangements in the nu tri
tion or the entire organism, the general anremia, }Jrocluce an 
abnormal state of the nervons system. There is, in addition, 
however, a specific influence. The peculiar nervous phenomemt 
which appear in otherwise healthy women at the period of men· 
strnation, during gestation, ancl in consequence of the excite· 
ment connected therewith, offer a proof that these organs possess 
an especial relation to the nervous system. '!'his shows itself 
none the less phinly by the fact that in many cases of pro
nounced hysteria decided exn,cerbations of existing symptoms 
occur during menstrua tion and gestation. :Most clearly, how· 
ever, does this n,ppear in those cases in which symptoms of bys· 
te1fa are callecl forth by irri tn,tirn pathological conditions in the 
geni tals, to alter in in tensity with the variations in these condi
tions, and to vanish with their cessation. In all such case the 
influence of the central nervous system is unmistakable, and in 
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great part induced by the centripetal nerves of the sexual organs 
which are excited by pressure, irritation, or inflammatory pro
cesses. As a rule, moreover, the circulatory apparatus is 
directly implicated at the same time, as sometimes, on account 
of the local congestion, and the losses of blood in consequence 
thereof, anremia is induced in other parts, and, again, owing to 
a failure on the part of the vascular system to empty itself nor
mally, plethora and conges tive phenomena are produced. If, 
on the whole, more rarely than anremic conditions, nevertheless 
these latter states of abnormal vascularity most undeniably 
sometimes help to develop the hysterical tendency. In these 
rarer cases one observes the symptoms of the disease di sappear 
if an abundant evacuation of the blood vascular system takes 
place. One must, however, be cau tious not to deduce a condi
ti on of generally increased vascular fulness from attacks of 
"rush of blood to the head," which appear as one of the phe
nomena of hysteria, but also occur in anmmic subjects. 

Great, however, as is the significance in hysteria of physio· 
logical and pathological processes in the female genital organs, 
it must nevertl1eless be distinctly stated that it may de,·elop 
itself quite independently of their influence. Not only does the 
occt1rrence of hysteria in men prove this, but also its appearance 
in women at a time of li fe when the genitals play no part; and, 
further, the circumstance that one meets with it in mature life 
without any trace of an abnormal condition of the genital 
organs. 

Scanzoni and Amann found among the hysterical patients, 
whom they examined, nineteen to twenty per cent. whose geni
tals \\'ere quite healthy. The statements of von Franque gi,·e a 
similar result. As in the practice of these three gynrecologists, 
at any rate, cases of hysteria with di sease of the genital organs 
occur with unusual frequency, one may, according to these state
ments, say that at least a fifth and probably a much greater pro
portion of all hysteriral women are free from such di seases. 
From a collection which Landouzy made of the reports of autop
sies, from ancient and modern li terature, it appears that in forty 
cases oE hysteria, thirteen times, that is, in a third, changes in the 
genital organs, whether the uterus, the O\'aries, or the Fallopian 
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tubes, were absent. It must, however, be determined by much 
more extensive statistics whether these numbers express the true 
ratio. I myself believe from personal experience, thoug h I can
not give fi gures, that on inves tigation the presence of disease of 
the genital organs will be proved in scarcely a half of all hyster
ical cases. It must, moreover, be emplrnti cally sta ted tha t ernn 
when they are present, these di seases frequently play the part 
of an exc iting cause to a pre-existing tendency to hysteria ; and, 
finally , tha t they may also make their appearance as qui te acci· 
denta l complications. Conversely, as regards the frequency of 
the occmrence of hysteria with affections of the geni tal organs, 
the statements of different gynecologists on this poin t vary so 
extremely one from another that we rnnst, in the meantime, 
refrain from drawing any conclusion on this head. Statements 
regarding the signifi cance of diJferen t kinds of di sease of the sex· 
ual organs are more agreed . Thus, it is generally stated that it 
is the most serious disorganizations of the genitals (cancer of the 
uterus, etc.) which furnish the smallest percentage of hysterical 
patients, while of women affected with versions and ft ex ions of 
the womb, as well as with chronic inflammatory condi tions of 
tha t organ ancl the ovaries, a comparatively large number suffer 
from hysteria. This is al so not rarely observecl in persons with 
an imperfectly developecl u terus, and one sees it likewi se in 
those whose uterus is altogether wanting. 

Of especial significance in any case are the processes in the 
genitals dming gestation, delivery, and ly ing-in, both from the 
direct influence which they exercise upon the organism, and 
from the numerous diseases of the sexual organs which follow in 
their train. Scanzoni states tha t, of 217 hysterical patients 
whom he had treated, 165, or 75 per cent. , hacl been puerperal, 
and that, of the la tter, not less than 65 per cent. had borne chil
dren more than three times. 

fiienstrual d isturbances, even without disease of the genital 
organs, occur in many hysterical women, wi thout its being 
al ways possible to state in how far they precede or cause the dis· 
ease as an inclepenclent fun ctional disturbance, or whether they 
are merely to be regardecl «s a symptom and consequence of it. 
At any rnte, long-continued metrorrhagias may give rise to 
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hysteria by means of the exhausted conditions which they bring 
about. But, as above stated, the increased vascular fullness and 
inegulari ties of circnlation, caused by a suppression of the 
menses, can likewise influence the nervous system in a similar 
manner. 

That hysteria cannot, as formerly belie1·ed, be exclusively 
"virginum et viduarum afiectio," is satisfac torily proved by 
what has been said. But there are undoubtedly cases of hys
terior in which the non-r1ratijicativn qf tlie sexual appetite, ·i. e., 
sexual abstinence, exercise:::; a certain influence as an exciting 
muse. Especially in the case of yonng widows, who were 
formerly in tlie foll enjoyment of sexual gratification, and in 
those women who, from impotence on the part of their husbands, 
cannot obtain the said gratification, docs the di sease sometimes 
develop itself, and may be cm ed under circumstances which 
remove the cause. 

More frequently, however, than sexual abstinence does sexual 
orer-irritation, particularly that induced by onanism, cause the 
disease. It is also the latter agency which is found with com
parati rn frPqtiency to be causal in cases of hysteria in men. 
Moreover, in them chronic di seases of the urethra and prostate 
seem to play a part. Yet there are no corresponding statements 
ex tant with reference to the frequency of these relations (in 
man), as there are with regard to those analogous in the 
fe male. 

The last-mentioned causes of hysteria are in no case to be re
garded as operating more than in a purely physical manner; but 
lierewith there is always observed a si muHaneous influence acting 
in a directly psychical manner. P sychical influences generally, 
operating in part independently and partly in conjunction with 
physical causes, have the most important bearing upon the 
clerelopment of the hysterica l condition. On this point, it may 
be said, as a rule, tha t persistent mental emotions, especially 
those of a depressing nature, operate in this way. The sad 
sense of failme in one of the objects of life, which so often, in 
particular, affects childless women and old maids ; in other 
cases, love-sickness and jealousy; in others, the feeling of 
injured vanity and wounded pride; in others, self. reproach 
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because of secret sins ; and, finally, grief and anxiety on accoun t 
of all the possible accidents and relations of life, are a few of the 
more important emotions in question, which need not be further 
par ticul arized. The effect of these varies extremely , according 
to the previous condition of the psychical soil. The more sen
timen tali ty there exists, and the less the individual is accus
tomed to repress hi s feelings, the more easily do these assume 
a pa thological character and influence the whole sta te of the 
nen ous system. There are, however, psychical excitations so 
powerfu l as to overcome an otherwise perfectly healthy con· 
stitu tion. Thus, one sometimes observes hys teria suddenly 
appear in persons hitherto healthy, after very violen t excitement 
from fright and fear, or af ter very acute mortifications and inju
ries of one's sense of honor, especially after rape. l\fuch more 
frequen tly , however, all these influences are but the exciting 
causes of an outbreak of the disease (already existing) or of some 
of its paroxysms. 

From all that has been said, it is clear how great an influence 
education may have both upon the repression and upon the 
development of the disease. By means of appropriate physical 
and moral training, the predisposition to disease may be extin· 
g uishecl, ju st as, conversely, the tendency, existing only in a 
sligh t degree, or no t at all, may be artificially roused. All infJu. 
ences which favor physical debili ty are active in the latter di.rec· 
tion ; that is, both a too delicate nurture, by which a necessary 
degree of robustness fail s to be imparted to the body, and a too 
Spartan rearing, which exacts efforts beyond the power to per
form them. Both extremes arn also pernicious in a moral sense. 
By too great indulgence, pusillanimity and peevishness are 
fostered, which prepare the way for hysterical phenomena ; by 
undue rigor and intimidation, snch violent di sturbance of the 
feelings may be called forth , that exalted irritability of the 
entire nervous system, coupled with indecision of character, is 
the result, calcula ted to favor the disease. An unsettled, crotch
ety education, however, now exceeding in one direction and 
again in another, is fraugh t with the greatest clanger. In schools, 
and particula rly in girls' boarding-schools, the fo undation of 
hysteria is likewise often laicl. Especially dangerous are too 
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great clemancls upon the mental capacity, overburdening with 
lessons, ancl a t the same time stimulating an over-driven mnbi
tion. The want of suffi cient physical exercise also follows this 
as a second pernicious element, ancl frequently enough it is just 
by th is injudicious manner of life that the inclination to mastur
bation is a.wak ened. 

The influence of a faulty education in the development of 
hysteria canno t be fully estimated, if one does not take into 
account a co-operating circumstance, which we find even at a 
more mature age as a causal element of hysteria, viz., the rise of 
an imitatioe irnpulse. Hysterical mothers transmit not only the 
seeds of disease to their· children ; they also favor its develop
ment by education ancl by their own example. Above all, it is 
those symptoms which occm in paroxysms, especially convul
sions, which provok e imitation. But the whole mode of feeling 
and thought also transfers itself from continued intercourse. 
As in children, so also sometimes in nurses who have for a 
length of time attended hysterical patients, thi s so-called imita
tive infection is operative; or in other patients who lun·e been 
nursed beside such ; ancl, above all, in people who have been the 
accidental witnesses of an hysterical attack. In this way an 
actual epidemic of hysteria may take place, as is shown by the 
convulsive epidemics of former ages, ancl the less extensive 
attacks of the same nature which occnr in hospitals, cloisters, 
factories, girl s' schools, etc., at the present clay. 

Moreover, one usually finds this sort of infection only opera
tive in such inclivicluals as are already otherwi se disposed to 
hysteria, ancl the epidemic spread of the disease is usually 
ushered in by general predisposing influences. Thus, as a rule, 
want ancl misery, in consequence of war or the ravages of dis
ease, or owing to the failure of crops, ancl famine, have cleared 
the way for those convulsive epidemics which have appeared 
and spread through whole districts and populations, usually in 
connection with g reat political ancl religious clistmbances. In 
the limitecl epidemics in hospitals, debility resul ting from other 
diseases, as well as the enforced inactivity, are to be taken into 
account as co-operative elements. In educational institutions it 
is the defects already mentioned in the physical ancl psychical 
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regi me which may induce the tendency simultaneously in a large 
number of pe1·sons. 

Attempts to establish a special tendency to hysteria in ce1·
tain classes or the population, especially in certain mnks ancl 
callings, have as yet led to no positive results, although without 
doubt a difference of disposition must arise from a Yariety, of 
external circumstances. .\.defi ni te inttuence of nationality and 
climate has also as yet failed to lie proven. 

Pathological A natoiny and Pathogenesis. 

One can only speak of changes in the central nervous system 
in a negative sense. 'rI1ough we discover in a fr.w exc<\p ti o11al 

cases grosser les ions of the brain ancl sp inal cord of various kind,, 
yet these can only, in the most f,wornble ruses, bl' regarded as a 
few of many influences under which like functional distmbanceo 
occur. In other cases, again, it is certainly only a question of 
accidental complications, as palpable diseases of tho nervous 
system develop themselves in individuals, who are hysterica l 
independently of such. The further possibility of a gradual cll'
velopment, from long-continued hyste1·ia, of structural changes. 
in portions of the nervous system which at first were only 
abnormally active, l'eq nires more proof, and as yet facts are 
wanting. 

The cases of Charcot, in which aftcl' long-continued " hystPri· 
cal" contractions, sclerosis of the latPra l columns of the spinal 
cord was found, appear to argne in favor of this Yiew, and it is 
not to be denied that here it was not mprely a question of com· 
plication iu the afore-indicated sense. Even in cases of acute 
fatal hysteria, changes in the central nervous system have failed 
to be disco1'ered. 

That some alterations in the nature of the neJTous system 
must be at the foundation of its altered function cannot be 
doubted. But whether we are to expect that those changes 
affect the structure of the nerve elements, or only have reference 
to its cliemical ancl molecular constitution, cannot yet be stated. 
It is quite as possible that the microscope may at some time 
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gil·e us information concerning the nature of this condition as it 
is that no information may be derived from this source. 

One can tuern!ore, in the meantime, only d iscover the basis or 
hysteria in an "abnormal" com1ition of tl1e nervous system, 
which ca n only be determined by its symptoms. But this con
dition, from what we know or the etiology or the disease, may 
be one either implanted in the nervous system from birth, or 
acquired partly by sensory irritation and partly from tile opcra
tio11 of an abnormal quality or blood. It develops itself most 
powerCully when all these influences combine. 

All theories of hyste1fa which attributt' its origin exclu sil·ely 
to the genital organ~, are follacious, wheth01· it be that the con
nection is explai1wcl as retlex from, or due to changes in the 
blood o[ those organs. 'fhpse causes, however, may well play a 
consitlerable part in the procluctio11 of particular symptoms. 

In the oldest theories of hysteria the uterus exclusively acted us a "primnm 
movcns '' to the disease. The ancient Greek physicians gave it credit for wau<lcring 
through the whole body, and producing Uy pressure on different orgims symptoms 
of cliseasc in the latter. When Galen demonstrated the impossibility of such 
migration~, the opinion arose that, liy the retention of seminal fluid or blood in the 
ut.crm1, a pernicious influence was exerted upon the whole organism. Sometimes 
this was effected by a decomposition of the fluids, sometimes by the im·asion of 
hurtful gases (Vapores), and again, by pressure of the distended uterus upon the 
6tirrouucling nerve distriLution (per cons~nsutn). Later, this explanation was gene
ralized so that irritative conditions of the sexual organs, as a whole, were supposed 
to be ut the foundation of hysteria-a view which wns Inst defined by Romberg 
ihus: hysten:\ is a reflex neurosis caused by genital irritation. All these theories 
contain a particle of truth, as they arc founded upon a knowledge of particular and 
frequently operative causes of hysteria. That they, however, do not suffice follows 
from all that l1as been stated. The other view, that tho disease has its root m the 
nervous system, aucl may be developed in this by the most ''aried external influ
ences, has, since the time of Sydcnhiun, gained more a11<l mm·c adherents, and mny 
at prci;ent he said to he that which is almost universally entertained. Opinions 
concerning the essence of the disease have truly been diverse. Sydcnham considered 
nn ntaxy of the emotions in the brain to be its basis. Pomme thour;ht it wa'i caused 
by a hardC'ning (Racornissement) of the nerves. It cannot be said that the ideas 
we now form of a" peculiar constitut ion of the nervc·clcmcnts" are much clearer 
than those connected with the expressions quoted, when they first came into use. 

Finally, the question is, In what pol'tions of the ne!'vous sys-
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tem have we to look for the seat ef tlte individual symptoms of 
hysteria! 

" ' e meet with undoubted brain symptoms, not only in great 
disorders of consciousness during hysterical attacks, but mueh 
more commonly and more constantly in the almost never absent 
(though, of course, present in very varying degree) exaltations 
of psychical irritability. 

This finds expression not only in the subjectively felt, power· 
ful excitement of emotion on little provocation, but also in a 
series of convulsive movements perceptible objectively, and tak· 
ing place involunta1·ily. The following are merely exaggerations 
of the mo tor symptoms accompanying the affection even in 
healthy people, viz. : alterations in the heart's action and in the 
respiratory movements, spasmodic contractions in the digestive 
canal, cramps in the most widely diil'ering portions of the exter
nal muscular system. 

The same phenomena may also in such cases be called forth 
by means of purely sensory stimulation. 

Here, then, we have to do with diseased ref!,ex actions ol dif
ferent kinds, whose reflection takes place in the brain , and 
whose cause is conjecturally to be sought for in a condition of 
exalted irritability in tlte sensory portions of that organ. The 
halltwinations occuning in many cases also prove the existence 
of such a condition. Further, we find a still greater participation 
of the brain, in states of more complicated mental disturbance, 
taking place in the hystericnl. 

\\' e have 11ow, however, to consider whether all the symp· 
toms of hyperros thesia, pain and spasm occurring in hysteria, 
are to be referred to an affection of the sensory portions of the 
brain. This may, indeed, be possible, but it does not appear al· 
together probable. Against it particularly does the circumstance 
speak, that .frequently in the hysterical, by stimulation of the 
circumscribed hyperrosthetic and painful spots, strong local 
reflex actions are given rise to in their neighborhood, and that, 
tllcn, by a continuation of the stimulus, a gradual spread of the 
movements follows, in a manner exactly resembling the theory of 
reflex actions in the spiual cord. It is therefore probable that 
some hysterical hyperrosthesias and reflex spasms are to be attrib· 



PATHOGENESIS. 401 

uted to a condition of increased irritability in tlte sensory por
tions of the spinal cord. This condition 111ay extend ove1· the 
whole length of the spinal cord, or exists only in some parts of 
it. 

The pains and hyperresthesias, however, occurring in partic
ular vertebne in many hysterical people, have erroneously been 
]Jroclnced as the proof of such an initati\'e condition-the so
called spinal initation. 1 Vertebral pains may be absent, ernn 
when the signs of increased irritability mentioned am distinctly 
present. The tender veriebrm also do not by any means always 
conespond to those portions of the spinal cord whicli,from other 
symptoms, we must consider to be specially irritable. The pain
ful \'ertebra frequently alters its position without being accom
panied by other changes. In fine, it may, as well as other pain~, 
owe its origin to a purely peI'ipheral initation. 

Lastly, it is possible that in the hystcl'ical there also occurs 
an exalted irritability of tlte periplteral sensory nerves, wl1iclt 
is accompanied by symptoms qnite simiht1· lo those of increased 
initability of the spinal cord, viz., by pain, hyperresthesia ancl 
reflex spasms. Direct proof, however, of affections of this ki11tl 
uoes not exist. But more than once already fatal errors have been 
committed in tlus respect, in the case of ltyste1'ical patients, as 
circumscribed and rnry obstinate pains in peripheml portions of 
lite bocly, especially in the extremities, lmve been considered 
evidence of peripheral disease, and it has been attempted to 
remove them by amputation of the part. The unaltered conti11u
anec• of such pains, e1'en after rnpeated amputation (in one case 

1 t'nder the term spinal initation have been, and indeed still nre classed, all possible 

symptoms which one believes may be referred to au irritative condition of the spinal 

corcl. Hence, soJUetimes vertebral paiu is regarded as n, symptom pathognomonie, and 

in itseH proving the Jlresence of that condition (by some, indeed, pain in the vertebr;n 

is called 1<pinal irritation), and again other conditions, tho most widely differing, pains 

and hypericsthesia:i, convulsion.."! and paralyses, C\•en 1>sychical symptoms of all kinds, 

nre regarded as evidences of spinal irritation, so that the latter constitutes in a great 

measure the clinical picture of hysteria. and, in part, also tbnt of bypochoudriasis. 

Tbe irritation itself is partly looked npon as a nurely nervous condition, and is, in part, 

referred to hypencmia of the spinal cord. Jlammonrl has recently expressed the belief 

thnt it may be explained by auromia-and that, too1 a special anromia of the posterior 

colulllll8, There is, however, as little proof for the one view as for the other. 
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l\Iayo on this account undertook exarticul ation at the hip-joint) 

has afforded the certa in proof of its having been merely a case of 

the excentric transmission of central irritatirn conditions. 

N e1·crtheless, it must not be eonsidered impossible that 

peripheral nerrcs may also, in cases of hysteria, be brought 

into a state of altered sensibility. 
That which applies to hyperrosthesias, is al so applicable lo 

anmsthesias. The impediment to conduction may be situated al 

the most various portions of the sensory tract. It is d priori 

probable, that cases of well-marked unilateral anrosthesia are 

caused by changes in the brain itself. On the other hand, the 

circnmstance that (even in cases o! unilateral anrosthesia) the 

anmsthctic parts occasionally lose at the same time refl ex ini

tabili ty, only points to the fact that in the peripheral portion of 

the tract likewise, there exists an impediment to conduction, 

either in the spinal cOTd or in the sensory nerves themselves. 

The motor may in part be considered a direct consequence of 

the sensory irrita tive phenomena. The bmin as well as the spinal 

cord claims the agency. But it is extremely probable that a 

p01tion of the spasms which occur, result from a direct increase 

of the motor irri tabil ity without such a sensory excitation. The 

proof, at least, of a sensory stimulus standing in a causal rela

t ion is not often obtained. These spasms may, however, arise, 

somet imes in the brain and sometimes in the spinal cord. Nor, 

finally, is the opinion unj t1stifiable, that the increase of re!lex 

irritability is in some cases to be ascribed to the suspension 

of the normal reftex inhibition proceeding from the brain. 

Lastly, hysterical paralyses are not to be localized with abso

lute certain ty. That ltemiplegias proceed from the brain, and 

paraplegias from the spinal cord, is argued for by the analogy 

with cases in which there is anatomical change in these parts. It 

is, however, just as easy to imagine that the com·erse is true, and 

most probable that both occur. That the impediment to conduc

tion may be situated in the peripheral motor nerves is improba· 

ble from the Ia.ct, that, even after the long-continued existence 

of such paralyses, no changes in the electrical irritability arise. 

Some hystl' rical paralyses again seem to belong to the category 

of reflex paralyses. Hysterical contraction, it has already been 
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mentioned, is regarded by Charcot as the evidence of an affection 
of the lateral columns of the spinal co rd. 

'Vhether we are to regard changes in function of the vaso
motor and secreto ry nerves, which play a di sti nguished part in 
many cases of hysteria, merely as dependent upon the central 
disturbances, or whether peripheral alterations of function also 
occur in such cases, is not decided ; the latter, however, is not 
improbable. 

General Descr iption of the D isease. 

The symptoms of hysteria develop themselves in the majority 
o[ cases so gradually, that it is difficult to predict a definite 
result. The first symptoms are generally those of increased 
psychical irritability and peevishness, with which hypermsthesias 
ancl conditions of excitement in the region of different senses 
and exaggerated reflex phenomena are associated. In other cases 
the latter changes take place first, and the psychical alteration 
shows itself later. l!'reqnently many years pass before others 
arc added to these symptoms; but often al so anrosthesia and 
paralysis develop themselves early, in particular parts of the 
body. 

There is another series of cases, in which the disease seems to 
begin suddenly, and to be accompanied, too, by one of those tits 
which so often appear in the furth er course of hysteria. Closer 
inrestigation shows that in the majority of these cases, prodro
mic symptoms have already occurred !or a longer or shorter 
period, and that the fit merely signifies a rapid culmination of 
certain g1·oups of symptoms. As an appreciable external cause 
is frequently at the bottom of the attack, and as thereafter the 
collect ive hrsteri cal symptoms arc as a rule more di stinctly pro
nounced than formerly, the mistaken idea easily ari ses that the 
whole disease has commenced suddenly. 

In a smaller number of cases, however, it does actually 
de1•elop itse!I suddenly, or at leas t within a Iew days or weeks, 
in people previously quite hea lthy. These are cases in which it 
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is induced by very Yiolent moral shock s. or great physical 

exhaustion (loss of blood, se,•ere febrile di seases, and so on). 

In their further course the attacks referred to, which consist 

partly of more or less general convulsions, and partly of pecu

liar psychical di stmbances, may play so prominent a r61e as to 

appear to constitute the entire clinical picture, so that, on 

superfi cial observation, all symptoms of disease may seem to be 

absent in the in ten·als between them. In other cases, after the 

attacks, wickspread parnlyses, contractions, anrcsthesin , and so 

on, develop themselveB, or those already existing are aggrarntecl. 

In yet other cases, the attacks are less violent, and separated by 

long intervals, ancl it is just in these intervals that severe hys

terical sy mptoms develop themselves, compared with which the 

attacks are of less importance. Finally, there are numerous 

cases of hysteria in which distinct fits are altogether absent. 

The various symptoms of hysteria are developed, as these 

short statements indicate, in the most confu sed alternation, 

simultaneously and i11 succession. It is, therefore, impossible 

to adhere in the description to the orcler of their appearance ; 

one can only arbitrarily enumerate them one after anothrr, and 

so point out, as far as possible, the frequency of particular 

symptoms and their mu tual relations. Sometimes all these 

symptoms are observecl i11 a single case, and thus produce an 

extremely variecl and multiform clinical picture. In other cases 

only some of them are present, bnt these are of so rnnch the 

greater obstinacy and persistence. It will not, however, be pos

sible to maintain, in accordance with these differences, the exist

ence of different forms of l1ysteria , di stinguishecl by the predom

inance of one or other symptom, as by means of the various 

transitions which occur, the connection of indiviclual cases will 

be iiroved. Never absent are the peculiar alterations of psychical 

functions, to which particular clistnrbances of sensibility and 

motion stand in the closest relation. Arouncl these the remain· 

ing symptoms group themselves, according to the intensity and 

general prevalence of the disease. 
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Description of P articular Symptoms. 

Disorders of Sensibility. 

"\Ye commence with the phenomena of increased sensible 'irri
tability. 

Hypercestltesia, in one form or another, is never absent in the 
course of hysteria. General hyperresthesia is met with, affecting 
all the senses, as well as that limited to the region of particular 
senses or portions of the same. But, as in other diseased condi 
tions, so in hysteria, that form of hysteria which consists in 
an especial acuteness of sensory percep~ion is less frequently 
met with (increase of differentiating sensihility [Unterschiedsem· 
pfincllic!tkeit], diminution of refl ex contraction [Reizsclmelle]). 
As a rnle that form is most frequently present (also called 
!1yperalgia and hyperalgesia), which is distinguished by an 
aggravation of the various kinds of pleasure and aversion called 
forth by sensory stimuli. If this condition exists in greater 
intensity, pleasure di sappears altogether, and stimuli generally 
perceptible by the senses produce discomfort and pain. 

Not rarely such a degree of hyperros thesia is on ly produced 
by stimuli of a particu lar kind. There are some sensations, to 
others indiITerent or pleasant, which in the hysterical produce 
the highest degree of discomfort (lcliosyncrasie); so also there 
are particular stimuli which are to others a matter of indiffer
ence, or unpleasant, ancl which awaken pleasure in the hysterical 
and are by them eagerly sought after (Pica). 

Finally, with the hyperrosthesia to sensory impressions there 
is always coupled, in greater or less degree, a similar condition 
towards psychical emotions. Such also as have no connection 
with previous conceptions are accompanied by ~xaggeratecl sen
sations of desire or repugnance - a psychical liypercestliesict 
exists. 

In all cases in w bicb considerable increase of the sensible irri
tability takes place, the outbreak of subjec tive sensory excite
ment is also observed, that is, an excitement which appears with
out appreciable initation of the peripheral sensory apparatus. 
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Accordingly there occur with great frequency in the hysterical, 
not only pains and neuralgias, but also true hallucinations. 

IIypercestlwsia in the region ef the organ !/f sight is some. 
times so considerable tl1at the patients are obliged to avoid every 
bright light, and as far as possible to betake themselves to dark
ened rooms. A peculiar sensitiveness to particular colors, espe
cially to red, is observed in some hysterical people, who consider 
other colors pleasant. Subjective ligld-phenornena of a simple 
kind, flashes, sparks, and so on, appear occasionally before the 
attacks. More complex appearances, heads, figures, landscapes, 
etc., occur, as in the case of nervous persons, generally before 
going to sleep, but sometimes also during the day, as so-call ed 
phantasms, whose subjective nature is recognized without trouble. 
True visionary hallucinations appear particularly in attacks of 
ecstasy. These are more distinct and are often not recognized, 
even after the cessation of the attacks, as a subjective phenom
enon. 'l'hey may occur at the commencement of convulsire at
tacks, and occasionally also on the eve of all paroxysms. 

vVhen patients, in consequence of their abhorrence of light, 
remain for a lengthened period in dark rooms, there arises, from 
their dwelling in" feeble light, the capability of detecting ,·aria
tions in the latter. l''rom this one must not, of course, conclude 
that an increase in the acuteness of vision Jias taken place in 
consequence of the disease, althongh such is undoubtedly the 
case in some instances. On the other hand, it is a matter of 
knowing or unconscious deception when J1ysterical people are 
said to have read with their eyel ids quite closecl 

Many of tbe hysterical are extremely sensitive to excitations 
ef the sense of lwarin.q. They are annoyed by any loud note, 
and oftrn by the slightest sounds. In this condition they are 
frequently awa re of events unobserved by the healthy, and, as 
with th0 sense of sight, a greater acuteness of the hearing may 
be artificially induced by the strictest avoiclance of all possible 
sounds. Bnt here also there occur cases of actual exaggeration 
of this faculty in consequence of the disease. As subjective sen· 
sations frequently met with, are to be mentioned ringing, blow
ing, roaring, ancl so on, which especially precede the spasmodic 
attacks. Phenomena analogous to the visionary phantasmata are 
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rarer. But, again, true hallucinations of hearing, like those of 
sight, occur as well in ecstatic conditions n.s in other more com
plicated hysterical disturbances. 'rl1ey frequently consti tu te 
the transition which leads to defini te men tal aberrations. 

The senses ef smell anil of taste a re with especial frequency 
the seat of well-marked id iosyncrasies, whereby the capacity a t 
the same time increases of detecting substances repugnant to the 
taste or smell, even when these exist in the smallest possible 
quantity. ' Vi th thi s aversion to certain materials, which convey 
to others a pleasant scent 01· tas te, the patients as a rule unite a 
pec uliar preference for some tastes and smell s, which are either 
a matter of indifference to the healthy, or to which they have an 
actual dislike. Thus i t happens that the hysterical eagerly 
devour chalk, coal, sealing-wax, and other such things, and have 
a decided inclina tion for repellant odors, such as assafrotida, and 
tlie like. Cases, too, oI actual increase in the acuteness of the 
sense of smell are known. Thus Amann relates the case of a 
lady who could detect the odor of cherries in a room, and who 
could distinguish persons by smell. Hallucinations of taste 
and smell are not m re in the simpler forms of hyste1·ia. In 
more complicated cases they greatly encom age the development 
of en oneous ideas. 

As in all these sensory regions, so also in the case of the 
senses of locality (Orts inn), touch and temperature, a positive 
increase of sensibility is a comparatively rnre phenomenon. In 
some well-attested cases, however, a refi nement or the sense or 
t0nch seems to have been present, hy means of which the patients 
cou ld recognize persons and objects by fee ling them, with an 
acc uracy not met with in the healthy . In some cases too, as 
Eulenburg has correctly poin ted out, the perception of a pulsa
tory movement at different pat'ts or the body proves a condition 
of increased sensibility at these points- that is, when this mo"e
ment itse)[ is not exaggPra ted . i\Iany of the cases, described 
in the li terature of the subject as those of so-ca llPd 1·pfinenw nt 
of the sense of touch, evidently rest upon a fallacy. 

Yet in almost no hysterical person is there absent the symp
tom of exalted sensibility to pain in some portion qf th e sk in 
or rnore deeply seatfil parts, witlt cwd zoi/lio11t spontaneo11s 

VOL. XIV.-32 
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pah<s in the same. The position and di stribution of cutaneous 
hypercesthesia ,·aries extremely in individual cases. Sometimes 
it is distributed over the entire surface of the body, any move. 
ment is uncomfortable to Lhe patient, and in some cases it 
induces general retlex conntlsions. In other cases the skin of 
particular ex tremities only, of one half of the body, or of differ
ent portions of the trunk, is affected. Sometimes in the midst 
of hypencsthetic regions there are irregularly circumscribed 
amcsthetic portions, or parts normally sensitive. The greatest 
increase of sensibility freq nently exhibits itself on distinctly 
defined portions of the skin, especially on the head and back. 
On merely touching such places, the patients feel as if they were 
hurt, and were pierced with needles, or bumt with glowing iron. 

Objec tively there is as a rule nothing peculiar to be remarked 
in snch portions of the skin , either as regards vascularity or in 
any other respect. 

The spontaneous pains in the skin, which occm with and 
without hypenesthesia, frequently assume the character of neu
ralgia, of which all known forms may arise as a result of 
hysteria. 

Of more deeply seated parts, the muscles and fascire are very 
frequently the seat of hyperresthesias and pains (myosalgiro, 
myodyn ire) ; moreover, such affections do not rarely occur in 
the pcriosteum. In the latter case, if hyperresthesia of the skin 
is not at the same time present, patients frequently only become 
aware of the condition in consequence of accidental pressure 
(knocks) on movement, or from examination specially directed 
to the part. 

Painful affections of the internal organs are combined in 
many ways with those of the outer coverings. They will be con· 
side red together in the description about to be given of abnormal 
S<'nsations in particnlar regions of the body, as on account of 
tlt •• ir immediate connection with spasmodic phenomemi the)' 

lllu st not be confounded with these. 
Ifeadaclw, in one form or another, appearing periodically. 

is absent in but few of the hysteri cal. After the attack man.r 
complain of a vague, confused feeling in the wltole head, and 
with thi s there is frequently coupled a smart ltypencsthesia 
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of the scalp, in consequence of which combing or gently pulling 
upon the hair becomes unendurable. The muscles which are 
attached to the galea aponemotiea, as well as this structme itself, 
may also be the seat of severe pain. Such also affects the tem
ponLI and cervical muscles. Moreover, in the hysterical, neural
gias of the different branches of the fifth and of the occipital 
ne1·ves occur, and yet more frequently than these, hemicrania, 
which is very apt to appear at the menstrnal period. An affec
tion evidently very closely related to hemicrania is that which 
has been already described by ancient physicians as Clavus liys
lericus. Instead of the pain of hemicrania, difficult to localize 
and spread over the entire half of the head, clavus is character
ized by a sharply defined, boring, gnawing, and burning pain, 
which, as a mle, has its seat in quite a limited area a t the top of 
the l1ead, somewhat to the side of the sagittal sttture. Like 
hemicrania, this pain, otherwise not of frequent occurrence, 
makes its appearance very commonly at the menstrual period, 
ancl also as a result of trivial psychical exc itations; it is accom 
panied by general discomfort, a feeling of faintness, sickness, 
ancl Yomrnng, a.ml lasts, as a. rule, for a few clays, and in rn1·e 
cases fo l' se,·era.J week s. 

Pains and abnornutl sensations occur in the region of tlie 
/11roal, both in the skin a n<l in 11101·0 deeply seated parts. The 
mo:::i t iniportant of the lattrr, which ]ia.rn be(;'Jl g rouped uncler the 
name of globus 11.rstericns, mnst be men tioned along with the 
Hpasmodic affections. Jiyper»~sthesia oi the mucons membrane 
of the la1·ynx is sometimes so powe1·fully developed, that any 
rnnent of air somewhat colder than usual, or slight admixture 
or dust in the air inhal ed, produces severe prtin and attacks of 
coughing. Here and there on the mucous membrane of the 
month ancl tongue, there likewise occur great sensitiveness and 
pain, without local changes being a demonstrable cause. 

Painful «f!'ertio11s in the region of the breast. Sometimes 
hypencsthesia or the skin ornr the breast reaches such a pitch, 
that any touch becomes unendurable by the patient, and even 
mo1·ing lhP arms causes pain. Besides the hypennsthesia, mas
toclynia, 11e11ralgia of the maimnary gland, is observed in sC>me 
cases, and this, like the former, undergoes exacerbations, espe-
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cially a t the menstrual epoch. :Huch more frequently, however, 
than these compamtively rare affec tio ns, do intercostal neural
gias occur, and yet more often one Jincls some portion of the in
tercostal muscles, or par ticular ribs pa inful, without the presence 
of the typical symptoms of neuralgia. 

At different parts of the sternwn, too, and particularly in the 
neighborhood of the ensiform process, grea t sensitiveness to pres
sure is frequently met wi th. Still oftener there occur in tltis 
reg ion spontaneous pains qf' a hea·vy, d·ull character, wlticlt are 
itsually coupled with a feeling of oppression and anxiety. It 
is p robable that these pains, which are frequentl y not to be local
ized with absolute precision, are caused in many cases by an ex
cited condition of the nerves of the heart. Especially may this be 
assu med with tolerable certainty if the heart's action is at the 
same time exaggerated, as is usually found to be the case in the 
severer a ttack s of precordial ang uish. In some rnre cases of 
hysteria all the symp to ms of angina pectoris are observed. 
Moreover, hyperresthesia of different parts of the thorax usually 
ind uces more or less impediment to respira tion, and it is evident 
that in this way also, and without any orig inal implication of the 
nerves of the heart, a feeling of oppression may be caused. 
Besides, it so happens that a sensation of palpitation of the 
he;u·t may subjectively be present in a very lll arked degree, 
wi thout its being possible to determine the sligh test sign of it 
objectively. In such cases it is possibly merely a question of 
hyperresthesia of that portion of the chest wall against which the 
heart's apex s trikes. 

P ai1,fitl affections of the abdomen. Universal and generally 
di stribu ted pains over the entire belly appear most frequently 
in connec tion with the general tympanites to be described later, 
and as a natural consequence of it. '!'herewi th one often finds a 
hig h dPgree of sensitiveness to the slightest touch, so that it is 
impossible for the patient to bear the pressure of garments or 
bed -clothes. Defective observation might in such cases lead to 
the erroneous diagnosis of a peritonitis, to which the absurd 
name of hysterical peritonitis has been given. In other cases 
hypermsthesia exists without coming to the snl"face, and often 
indeed is demons trably situated deeper than the skin. It is difli· 
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cult to determine in such cases, where patients are extremely 
sensitive to any pressure upon the abdominal wall, and espe
cially to the concussion produced by coughing and sneezing, 
whether we have to deal with hyperresthesia of the peritoneum, 
as Valentiuer believes, or with such an affection of the abdom
inal muscles. In circumscribed pains, too, in the abdominal 
region, one is dubious how much to attribute to the muscles, 
and how much to the viscera situated beneath them. 

Simple carclialgias are of freq nent occurrence, which, taken 
in connection with the persistent vomiting likewise often pres
ent, may lead to the erroneous diagnosis of round ulcer of the 
stomach. As the latter is also occasionally met with in the hys
terical, caution in forming a diagnosis is always imperative. 
Some hysterical patients continually have tlte feeling of a 
foreign body in the stomach, which occasionally changes its 
position, and causes much anxiety. The exaggerated feeling 
of hunger, which recurs within a short time after meals, and 
frequently causes patients to take altogether incredible quanti
ties of nourishment, appears to indicate an abnormally excited 
condition of the sensory nerves of the stomach. On the other 
hand, pains in the insertions of the straight muscles of the 
abdomen ttnd of the diaphragm, rather than pain in the stomach 
itself, appear moi-e frequently to be at the foundation o[ the 
feeling of pressure and t-iglitness in the epigastrium met with 
betimes iu most hysterical patients. 

In the hypochondria, likewise, persistent pains and hyper
resthesias, which especially affect the muscles, are frequent 
phenomena. Many of the so-called inflammations of the liver 
and spleen, which the hystedcal maintain they have so fre
quently suffered from, are merely to be referred to such condi
tions. Moreover, pains changeable in 1iosition and character occur 
in tlie region qf the small ancl lar,qe intestines ; these likewise 
are sometimes to be attributed to the external coverings, but nt 
others must be rega rded as true enteralgiro. Especi" .. f mterest
ing are the pains occurring in the hypogastric regions, which, in 
some cases, one can refer to affections of the ovaries. Even in 
the olaer writings, we find sernral such cases related. By the 
researches or Schuetzenberger, attention has afresh been directed 
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to these symptoms, and Charcot' has, quite recently, minutely 
described them. In one case, Schuetzenberger' observed the out
break of hysterical fits at the close of an attack of inflammation 
of the ovary, and could by pressure upon the painful ova1-y arti
fi cially produce these. In other cases, and in the complete ab
sence of swelling and other intlammatory symptoms, he found 
the ovarian region very tender, and by pressure upon it, he like
wise produced first pain and a feeling of tightness in the ep igas
trium, then the same sensations in the throat, whereon, by con
tinued pressure, loss of consciousness and general convn]sions 
followed. Charcot saw these phenomena supervene in like man
ner, and could further determine that, before the a<hent of un
consciousness, there occuned ringing in the ears and U.ark<.->ning 
of the fi eld of vision; and that, too, at first upon the side corre
sponding to the painful ovary. The other phenomena also pres
ent in such cases (paralyses, contractions, anmsthesiro, and so 
on) are said to have preponderated on the corresponding half of 
the body, and if the affection of the ovary changed its position, 
the othe1· symptoms are likewise said to have crossed. On the 
whole, Charcot found the left more frequently affected than the 
right ovary. In accordance with somewhat numerous resem·ches, 
recently instituted , I must contest the opinion that this phenom
enon (w hich has been designated ovaralgia or ovaria) is one of 
freqnent occurrence in the hysterical ; when it is present it must 
be placed in the same category as the hyperresthesim of other 
parts. Inflammatory conditions and demonstrable changes in 
the ovaries generally, as Schuetzenberger has already shown, are 
only exceptionally the cause, and the phenomenon, that by 
pressure upon the tender spo t, an attack ushered in by an aura 
can be produced, is also observed in other hypermstheti<.o parts 
in quite the same way. Schuetzenberger himself mentions some 
cases in which, independently of the ovary, the attacks could 
likewise be produced hy pressure upon the epigastrium and 
upon the back. I have myseH seen it induced several times by 
pressure upon tender vertebrm; and yet more frequently, on the 

1. c. 1 p. 283. A few other writings are referred to in the same place. 
~ 1. c., pp. 748, 708, 829. 
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orcasion of an internal examination of the genitals, at the mo
nwnt when the fingel' i ti pa~sPc.l through t110 \"aginul orifice. 

The external gellila/s a1·p, in the hystel'ical, not rarely the 
8eat of spontaneous pains and hypenesthetic conditions. Espe
rially at the menstrual pl'riod do some feel a vel'y annoying 
irritation and burning in the labia and at the vaginal orifice, 
usually coupled with l'enet'<'al desire. Sometimes these sensa
lions1 which, as a rule, are the cause oi onanism, continue inde
pendently of menstruation. 

Pain and hyperresthesia in the bladder and 1iretlira occur 
most frequently in such hystel'ical patients as suffer from actual 
(liseases of the genital organs, and also as a result of the spasms 
which lake place in these parts; sometimes, however, they 
appear as purnly nel'vous phenomena, without any demonstrable 
ca.use. 

l(!jslerctlgia, as a purely nervous fun ctional disordel', appears 
to be of extremely ral'c occurrence, while, on the other hand, 
pain and sensitiveness of Lhe utf.'l·us, in connection with textural 
changes, are frequently met with in the liysterical. In pal'ticu
Jar instances one observes, what used to be considered the rule 
in hystel'ia, a dirnct dependence of the attacks upon uterine con
ditions; thus, attacks are oecasionally perpetuatecl by changes 
in its posture, which di sappear on improving the latter by means 
of pessaries, to reappear when these are removed; or severe pain 
ancl general convulsive attacks arise when diseased portions of 
the uterine muco11s membrane are touched by the sound Ol' 
therapeutic agt-"nts. 

So-called col'C!JrJOdynia-pain in the region of the coccyx, 
with great sensitiveness of that bone to the touch or to the con
traction of the rnu :;cles in its neighborhood, seems only excep
tionally to occur as a pttrely hysterical symptom, ancl must then 
be regarclecl as analogous to the hysterical rnrtebral pain. 

Painful a.ffections of the back are met with in most hysteri
cal patieuts. The hyperros thesia of the skin is sometimPs quite 
confinecl to small portion 0 1,er or between tlw scapul re. The 
most frequent symptom, however, is pain. spontaneous and pro
duced by pressure, in tlte 1•ertebrre and tlteir sitrronndinr;s. 
The sensitiveness is sometimes limited to the spinous processes, 
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and at others is more laterally distributed in the muscles of the 
vertebral col umn. H the skin itself does no t participate in the 
11yperresthesia, the patients frequently first remark the symp
tom when it is specially sought for. In other cases it appears as 
a result of considerable exertion-after prolonged walking or 
standing: finally, in yet other cases spontaneous back-ache is 
<iomplained oL In these cases it is apparently a question partly 
or liypermsthesia or the vertebral periosteum, partly of exag
gerated muscular sensibility, and partly of' true neura lgire. The 
latter are especiaJly rel.,,ted to intercostal nenralgire, and the 
painful points to the side of the vertebral colmun are often none 
other than the points painful on pressure peculiar to such. One 
usually sees the symptom of pain in the back make its appear
ance alternately at different portions of the vertebral column; 
sometimes it is simultaneously present in vertebrre widely apart, 
and again it is fixed fOJ· a lengthened period in pa1ticular verte
brro. In the latter case, to the great injury of the patient, it has 
frequently been considered symptomatic of an affection or the 
vertebrro, or even of disease of the spinal cord. Especially, 
however, has it been, and still fre'luently is, looked upon as the 
sign pathognomonic oE an irritative condition of tl10 spinal cord 
-the so-caJlecl spinal irritation. There exists, however, no 
clear rea,on why in this respect back-ache should have any 
greater significance than ncuralgire, myoclynire, and hyperres· 
thesiro arising in other portions of the body, which may all 
equaJly be considered phenomena proceeding excent1-ically from 
the spinal cord. The pain in the back also as little proves the 
old idea of the existPnce of a condition of hypen:cmia of the 
spinal cord, as it does the more recent one of an anremic con· 
dition of the same. 

Hyperrosthesia of the skin and muscular pains, as already 
mentioned, are very frequently met with in the extremities. An 
excited condition oE the sensory nerves of the muscles is, at 'iny 
rate, at the bottom of a feeling which has been described as 
"uneasiness in the limbs." rrhis is the same sensation as many 
otherwise healthy women experience at the menstrual pel'iod, 
and which is wont to appear in most people after great muscular 
exertion, and particularly after riding. It is possible, as Valen· 
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tiner belie,·es, that partial mu,cnlar contractions accompany this, 
but the peculiar sensation may also exist without these. 

Fimilly, of esp<' l'ial interest are the pains and ltyperasthes im 
occnrring in articular regions, which are sometimes mistaken 
for severe joint diseases. This affection, first described by Brodie, 
has had the peculiar fate of having been considered by some 
authorn of frequent and by others of rare occurrence. Its exist
ence has been altogether denied by some, while others have 
expressed the opinion that it mny perhaps be a disease only met 
with in England. According to Brodie's description, the hip and 
knee- joints are most frequently affected, but it occurs in others, 
and especially in the wri s t and finger-joints. Pressure upon the 
articular region proclnces severe pain; but this has its seat rather 
in the soft parts surrounding the joints, than in the articular 
surfaces, whose forcible apposition does not, as in trne joint-dis
ease, produce a violent shock. After a prolonged existence of 
the affection, which may continue for years, a slight swelling of 
the articular region may take place, which, however, is likewise 
uistinctly situated in the surrounding soft parts. It does not 
produce actual deformity and muscular atrophy ; but from the 
uninterrupted stretching of the muscle in the neighborhood an 
alterntion in the shape of the joint may easily be simulated. 'l'he 
entire phenomena are sonwtimes liable to a rapid change. After 
continuing for years, they may suddenly di sappear, in con
sequence of some moral intl11ence or otlwr. The fact that there 
are pure articular neuroses, and that not only in the hysterical, 
will scarcely be c1oubted at the present clay. 011 the other hand, 
these are not with us, and as it appears also in France, among the 
frequent phenomena of hysteria. It may be questioned whether 
they can easily be mistaken for chronic articular inflammations; 
r t this mistake must have been very freq Ltently made in Brodie's 
time, as he does not scruple to state, that "of women of the 
higher classes of society in whom joint-diseases are most com
monly diagnosed, at least four-fifths suffer from hysteria and 
nothing else." 

The same thing has occmTPcl here as in the perfectly anal
ogous case of affections of the vNtebne; pain and sensitiveness 
have been regarded as quite sufficient evidences of inflammation; 
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then the entire antiphlogistic armamentariurn has, as a rule, been 

forthwith clraggecl to the rescne, ancl the patients conclemnecl to 

abstention from movement, ancl thereby the disease has been 

aggrnvatecl so as to become persistent. Moreover, as Valentiner 

very properly points out, another error in diag nosis may be 

eqnally easily macle, as that may be consiclerecl hysterical arti

cnlar hyperresthesia which is merely rheumatism in an hysteri

cal patient. 

Anwstlwsia. 

Diminution or loss of sensibility, temporary or persistent, may 

arise in the hysterical in the region of all the senses . • \11resthesia 

of the sense of toitelt is the most frequent; but Genc1 rin, who first 

more precisely clescribecl thi s affection, goes much too far wl1en 

he maintains, that in every case of hysteria, from beginning to 

encl of the disease, general or partial loss of sensibility is present. 

As little can I confirm the assertions of IIenrot ancl Szokalsky, 

that after hysterical attacks, without exception, anrusthesia in 

one part of the skin or another rnay be clemonstratecl; when 

such is the case, the examination may have been limi ted to that 

periocl of the attack in which semi -consciousness ancl apathy 

prevail. 
It is, however, trne that an resthesia of the skin ancl of the 

cleeper parts appears most frequentl y after hysterical attacks, 

and that, as a rul e, if i t has climinishecl in the in terval between 

attacks, it is again aggravated by a fresh fit . Szokalsky states 

that it occurs in a rnol'e pronounced form ancl more universally, 

aftel' more severe than after milcle t· attacks. Extensive and 

persistent anrosthesia may, however, di sappear after a fresh 

attack ; furth er, in p lace oi the part at first affectecl, others may 

be attacked, or the part formerly amesthetic may become hyper

resthetic. 
In the majority of cases in which anresthesia occul's, sensibility 

to pain alone is climinishecl or removed, wh ile the sensation of 

pressure ancl heat is normal ; cases in which all sensation is 

absent are of less frequent occurrence. In these, moreover, 

manifolcl cliffel'ences occur, as sometimes the appreciation by tbe 
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tikin of distance (Raumsinn) and of pressure (Drucksinn) sulfers 
loss, but variations of temperatme are correctly felt, while i11 
other cases the perception of this, too, is completely Jost. 

Anrosthesia ex tending over the whole surface of the body is 
most rarely observed; that limited to one half of the body, 
hemianresthesia, occurs rather more frequently, the lef t side, 
according to the statements of Briquet and of Charcot, being 
attacked by preference. Anrosthesia is most frequently met with 
in some of the limbs or in a portion of them. Especially often 
is it situated on the dorsal surface of the hands and feet, as well 
as in the region of the outer ankles; sometimes it appears 
isolated at different parts of the skin. ·with the more widespread 
form of anmsthesia of the skin, a similar condition of the mucous 
membranes is usually coupled, in which the normal reflex actions 
can then no longer be excited. In cases of unilateral anresthesia, 
one finds the mucous membrane only of the affected half of the 
body insensible. Sometimes the vessels of anresthetic portions 
of the skin are persistently contracted. Such parts usually 
appear pale and colc1, and it is difficult to succeed in causi ug a 
flow of blood by pricking with needles. 

It has been assumed aright, that in many known cases in 
which hysterical persons have intentionally mutilated their 
bodies in the most revolting manner, pushed a number of 
needles under the skin, swallowed pointed bodies, or infiicted 
deep burns, analgesic states have been present, in consequence 
of which those mutilations have been painless. 1 But it is also 

1 In one such case which was recently under my ca.re this could be directly proved 
An hysterical woman, who had formerly suffered much and 
had for years complained of pains of all kinds in consequence hysteria, fell 
known cause into a state of violent excitement, in which for the first time duriug the 
course of her disease many extremely painful hallucinations of bearing and sight 
appeared for a few days. In this condition she managed one day, in the absence of her 
nnrse, to open the door of the oven , and to extract with both hands glowing embers, 
which she pushed firmly into her sexual parts. A deep bum on the inner surface of 
the bnuds, as well as on both labia, a.ncl the inner surface of the thigh, was the result. 
The patient, whose hallucinations ceased from that moment, afterwards maintained 
that she bad wished in this peculiar manner to take her life; and that 11/w lta<l no pain 
1r~11e being bur-ned either in llM handiJ or gentlal&, although she bad distinctly felt the 
bent of the embers. During the slowly progressing cica.triza.t.ion, too, no pa.in occurred 
in these parts, usually so sensitive. 
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possible that the peculiar mental condition of hysteri cal patients 

may be the cause of their ignoring pain actu,illy felt, and ap

pearing not to feel it. 'fil e desire to create ti sensation and to 

render themselves interesting from their condition mar indure 
such a morbid increase of the power of will tl1at the most 

excruciating agonies may be borne with a stoical indifTerencP. 

Such patients are as a rnle very willing to ser rn as subjects for 

physiological investigations, and under such circumstances allow 

themselves to be tortured with the most powerful skin-irritants 

and the strongest electric currents, if they only believe that 
thereby they become interesting or accept<Lble to the investi

gator. To the ques tion, " Do you begin to feel pain 1" they 

answer, "Not in the least; I can easily bear i t." 
With the loss of cvtaneous sensibility, a siniilar loss of sen

sibility in the musdes,' as 1oell as in the bones and joints, 
may be united. In this case patients lose the power of appre

ciating " ·ith closed eyes passive movements imparted to their 

limbs. Thereby the power of spontaneous muscular contrnction 

may reiuain normal or be altered in varying degree. Some
times this kind of amesthesia is coupled with paralysis, at otl1er 

times with catalepsy. In the case of an hysteri cal patient here 

who suffers from cataleptic fits. together with the flexibililas 

cerea, which is as a rnle limited to one arm, t lie re is complete 

loss of sensation in tliis arm, so that the pati<' nt neithrr feels 

the most painful impressions, no1· is she with clos<'cl eyes aware 

of what is done with lier arms. \\' ith the subsid0nce of the cata· 

leptic state the anrosthcsia is also wont in this case to disappear. 

In anmsthesia of the ocular muscles Swkalsky saw the regula

tive (rnimischen) movem0nts of the eyes suffer in a high degree. 

A1aest11e.Yia qf the mucous 1111'1nbranes, usually appearing in 

connection with the general cuta.rn·ous anrestlwsia, sometim e:-; 

also oecurs alone, and is then generally coupled with diminution 

or loss of reflex excitability. Thus foreign bodies may come 

in coutact with the anrosthetic conjunctiva without producing 

refl ex spasm, lachrymation or reddening. In anrosthesia of the 

nasa l mucous membrane, it is not possible, by tickling with a 

See Vol. Xl. of this Cyclopa..>dia, p. 233. 
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feather or brush, or by means of powerfully i:nitating sub
stances, to give rise to sneezing, ancl the pharyngeal mucous 
membrane may be equally titillated without the occurrence of 
vomiting. In such cases the senses of smell ancl of taste may 
likewise be abolishecl, or remain unaffectecl. J<'tuther, besicles an 
hypenesthesia of the respiratory tract, an anresthesia of the same 
has been clescribecl, as a result of which irritating vapors (of 
ammonia, sulphur, etc.) may be introclucecl into the Jarnyx 
without causing cough. It is scarcely possible to state whether 
anresthesia of the bowels occurs, as tliese parts are normally en
dowed with a low degree of sensibility. On the other hand, one 
frequently tinds them hyperresthetic in cases of extensi,·e an:cs
thesia of the skin and muscles. The abdominal wall may then 
be insensible, while deeper pressure in particular regions calls 
lonh severe pain. 

The collection of large quantities of freces in the rectum, 
which sometimes occurs in tlte hystel'ical, seems in some cases to 
be incluced by anresthesia of the mucous membmne in qttestion. 

'l'lte rnucous membrane of the genital organs and qf the 
urinary passages is likewise found to be insensible in some hys
terical patients. In the latter case, the filling of the bladder is 
not observed, and t!Ji s may go on to great distention of the same, 
ancl secondarily to dribbling; in such a case the ]Jassage of the 
catheter through the urethra is not felt. Complete anrosthesia. 
of the vaginal mucous rnem brane, with consequent absence of all 
sexual desire in copulation, Sca.nzoni coulcl only determine in 
fonr of his numerous patients, in whom, besiclcs, feeling was 
occasionally bluntecl only on the dorsal aspects of the hands 
and feet. This phenomenon, according to Amann, occurs much 
more frequently. 

I J1ave already adverted to a case of diminished sensibility 
to pain in the external genitals. On the other band, as a case 
of Scanzoni's proves, a universally clistributecl anresthesia of the 
skin may occur without anresthesia of the genitals. 

Finally, anresthesia. may arise in the other sensory regions 
with and without concomitant cutaneous anresthesia. 1~1ith the 
one-s iclecl occurrence of the latter there sometimes exists loss 
of taste in the corresponding half of the tongue, ancl of smell in 
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the corresponding nost ril, as well as unil ateral amblyopia and 
deafness. 

Of visual disturbances amblyopia, as well as complete amau. 
rosis, is observed. Both as a rule appear after severe hyster
ical attacks, but may also develop themselves in the absence of 
these. According to the statements of Clmrcot and Galezowsky, 
the condition occurs unilaterally, pretty often, and indeed gen
erally in conjunct ion with hemian rosthesia of the same side, 
although the patients themselves as a rnle are not aware of this. 
Galezowsky found a state of "dyscltromatopsia," loss of the 
power of distinguishing color, to be the lowest degree of ambly
opia; then he noticed a partial lirnita tion of the field of vision, 
partly in its pe1·ipheral portions, and partly so tbat one-l1alf 
was <lark (and, in the left eye, the outer half of the correspond
ing retina), so that in the one eye there ex isted a condition of 
hemiopia, while in the other the sight was normal. Amblyopia 
and amaurosis in both eyes are rare events. I myself have 
found the former distinctly pronounced only in one eye, in 
which it repeatedly arose after severe hysterical attacks, on each 
occasion again to disappear after a few clays. In ninety-three 
cases of anrosthesia in different sensory regions, Briquet found 
amblyopia six times. 

Ophthalmoscopic examination generally discloses no changes. 
ancl thi s was so in the cases observed by me. In a patient in 
Charcot's ward, in whom amblyopia had ex isted for a long 
time without ophthalmoseopic changes, Galezowsky, however, 
saw an infiltration and capillary rncldening of the disk, with 
fusilorm dilatation of the arteries, finally make its appearance. 
and in another, as Svynos relates, the rapid invasion of atrophy 
of the optic nerve eould be determined. It is questionable indeed 
whether, in the latter case, one could still speak of hysteria.' 

Hysterical dea,fness is likewise occasionally observed in 
severe cases o[ hysteria, and that too in one ear as well as in 

1 Consult is particular upon this condition. besides works in general on hysteria, in 
which hysterical blindness i~ fully considered, Cltm•r.ot, Le<,:ons. etc. i ,lJeanet, These sur 

Jes paralysies bysteriques 1852 ; aud Svynos, Tbtlse sur !es umblyopies et Jes amnurosee 
hysteriques 1873. 
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both, and in the absence of any demonstrable disease. It also 
generally continues after severe attacks, and combines with 
other anresthesire. Like hysterical blindness, it may suddenly 
disappear, and be supplanted by other hysterical symptoms. 

llfotor Disturbances. 

1. Convulsions. 

The convulsions occurring in hysteria are to be regarded 
partly as reflex, and in part as arising without the recognizable 
co-operation of a centripetal stimulus. 

To the former one may also in a wider sense allot those 
caused by mental excitation, which in their typical gradation 
(Abstufong) and sp1·ead show a mere exaggeration of the inrol 
untary mo,·ements called forth by the emotions in health. \\' e 
shall begin with a description of the forms of spasm met wi th in 
particular sections of the m!lscnlar systelll, in order thus to 
learn their manifold combinations in the so-called fits. An 
abrupt distinc tio n of retlex spasms, frolll those clLrn to a direct 
excitation of motor parts, can neither be carried ont in this 
exposition, nor is it always possible in practice. 

Spasms in the Di.r;estive Canal.-The most frequent form is 
that which occasions the so-called globns hystericns. This 
symptom is only absent in a Iew of the hysterical, but in indi
vidual cases i::; Yery Yariable in it::; character ::rnd in the freq uPncy 
of its recurrence. Patients usually have the sensation as if a 
foreign body, generally of the shape of a ball, passed upward 
from the stomach or some part of the digesti rn tube, and 
remained impacted in the region of the throat. The ball fre
quently arises in this part, without changing its position fur
ther. After continuing for a longer or shorter period, the 
feeling gradually becomes less marked, or suddenly vanishes. 
The ball seems to flatten. Somet imes, instead of this sensation, 
only that of a tightening in the throat exists, similar to that 
which so easily dernlops itself in the healthy from emotions of 
anxiety or fear. Some patients do not feel the movement of a 
ball, but of some other dill'erently shaped body, such as a 
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kernel, a bean, and so on, or of an animal creeping about in the 

throat-o[ a worm, as one of my pa~ients constantly allim1s. 

N ot rarely the sensation of something present is so distinct that 

patients think they can pull it out of the throat with their 

fingers. The entire phenomenon is apparently caused by peri· 

staltic coutractions of the cesophagus passing upward (less 

frequently the movement is observed to be reversed- the ball 

descends), and partly by a circular tightening of the pharyngeal 

muscles. ' It sometimes a ri ses spontaneously, especially as the 

forerunner of a general con~ ul sive attack; it is, further, the most 

usual accompaniment of psychical excitement in the hysterical, 

and finally, often develops itself in an evidently refl ex manner. 

The latter regulal"iy occurs in some patients while eating; occa. 

sionally particular kinds o[ food prod nee the bohts, and now 

solid, and at other times tluid [ood is most easily borne. In some 

cases the symptom is so strongly pronounced that it appears 

with every attempt to swallow, and compels the sufferer to take 

almost no nourishment, so that one has to employ the msopha· 

geal tube to feed the patient. In others the globus is induced 

by the mere exertion of speaking or singing. An hysterical lady 

whom I know has had to abandon her singing exercises entirely, 

as, with every attempt she makes, the ball in her throat is felt to 

ri se, and does not as a rule subside for some hours. In such 

cases it is sometimes suflicient merely to think of the causal 

irritation to call forth the spasm. 
\Vi th the spasmodic symptoms in the pharynx a similar con· 

dition o[ the tongue is occasionally combined. IVith each 

attemp t at movement, the latter is violently and irregularly con

tracted, being drawn sometimes to the side, at others upward, 

and again pushed backward, so that articulation as well as 

swallowing may be materially impeded. 
'l'he globus occurs not only in the throat, but also in the 

abdomen, as the sensation of a body ri sing from the region o[ 

the symphysis toward the stomach. Some patients aver that 

they di stinctly feel the womb pass upward to the stomach, and 

1 At all events I cannot convince myself of the correctness of Eulenburg'syiew, tbllt 

we have not here to do with motor, but merely with sensory phenomena.. 
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then arril•e at the throat, a declaration which has constituted the 
basis oI the oldest theory of hysteria. Probably this has, as a 
rnk, been due to abnormal sensations in the genitals, causing 
reflex contractions in the stomach, cesophaglts, and pharynx. 
Somo,timl'S, also, powerful peristaltic movements occur in pa1·tic
ular pa1·ts of the bowels, which are felt through the abdominal 
wall, and still fnrther COl1'"ince the patient o[ the presence of a 
morable body. Spasmodic strictures in diliPrcnt portions of the 
small and Jarge intestine may, moreover, arise alone and cause 
loca l or ge1wral swelli ngs. ·when such local swellings continuu 
for a lt'ngth of time the appearance of a tumor of the bowel, or 
other abdominal organ, may be gh·en rise to, especially if Imcal 
ma"oes accu 111 ulate at the constricted point, and these do not reveal 
their trne nature by a tympanilic note. Spasmodic phenomena 
occur in the stomach as one of the symptoms of cardialgia. 
Tlwy :uo scC' n most eridently in so-called hysterical vomiting. 
p,ttients who su ffer thus, usually Yomit aftPr each meal, the food 
renppParing ,·ery soon, almo::;t quite undigestl'c.l. Les::; freq nently, 
too, lllUCOUS and biliOUS matters are YOlllilec.1 while fasting. rrJ1e 

appetite often suITers only slightly in consrqn<'ncc; the patients 
try erPI" anew to take fresh nonrishment, notwithstanding the 
}IO]WlPS~!l('S:-:; Of the attPmpt, a,n<l_ have generally Utl e::;petial 
dl'>ire for llnids. In other cases, agaiu, the appetite fails com
pl<'trl.\", :i1Hl then, rrs th!' symptom u s11ctlly prrsists for mnny 
months, Wl'll-rnarked cond itions of c1Pbility :irise. But, when 
the patient apparently stands on the brink of the gram, a sudden 
change almost always takes place; the symptom which has bid 
dl'liancc to erery remedy disappears of its own accord, and the 
patient rapidly recovers. Conci>rning the hystrrical vomiting of 
blood, which is, as a rnle, unconnected with this habitual ancl 
continuo11s vomiting, see .fnrtlif'r on, as also concerning the vomit
in~ which accompanies an hysterical ret<'nti on of ul"ine. The 
form he1\' desnilwcl has el"idently the greatest similarity to the 
romiting, fro>quently so obstinate, which appears during the ea rly 
months o( pregnancy; like that, it arises in a pre-eminently 
rl'flPx mamwr, soon after the introduction o( substances into the 
stomacl1. The obstinate ernctation also, wl1ich is often met with 
in 11ysteriral perrnns. especi:illy after the attack,;, is mainly a 

VOL. XIT.--33 
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rnflex act, and is caused by a great development of gas in the 
stomach, but also occurs without palpable or visible distention 
of the gastric region. 

Spasmodic 1novements 'in the organs of respiration. '-Tl1ere 
sometimes occurs in the hysterical a temporary acceleration and 
exaggeration of breathing, without giving rise to a feeling of 
embanassed respiration. Further, temporary spasmodic pauses 
in inspiration and expiration take place, especially in conditions 
of psychical excitement. Moreover, one sees tl'Ue asthmatic 
attacks arise, with an acute sense of oppression and anxiety, 
and with distinct interference with expiration. Occasionally it 
is observed that these symptoms, due apparently to spasmodic 
contraction of the bronchial muscles, may be induced in a reflex 
m'1nner by a diseased uterns, either in consequence or force em
ployccl in cxiimination, Ol' by initiition of the infbmed mucous 
membrane (asthma uterinnm). 

Singultus occasionally sets in as a very annoying symptom 
after hysterical rrttacks. In some cases this has been seen to 
continue with great severity for days. l\Iuch and irresistible 
yawning is likewise observed in attacks of greater or less clura· 
tion. Convitlsive lau.r;hter and weeping may usher in or follow 
the general attiicks, but may also arise alone as iHdepenclent tits. 
It may frequently be shown that some cotwsponding psychical 
impression originally formed the basis of these conditions. 
Not only is this, however, on the whole quite unimportant, but 
these paroxysms, extremely painful in their more pronounced 
manifestations, often enough arise without any psychical cause. 

The ·vocal rnusc1.llar appctratus may also be thrown into a 
state of spasmodic excitement. Loud screams frequently occur 
at the beginning of, and during the attack, and some patients 
thus imitate the cries of unima.ls by miawing, barking, howling, 
and so forth. Snch screaming fits are observed with especial 
freqtwncy during the epidemic spread of hysteria. l\Iorcover, in 
the intervals of the attack, sometimes while speaking, an inartic
uliite sound or involuntary exclamation annoys the patient. Of 

1 Consult the exhaustive description of these phenomena in Volume XI. Erb, 
Peripheral neuroses. 
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the frequently occnrring spasms of the laryngeal mnscles, thP 
spasmodic closure of the glottis is of especial importance, as it 
often produces alarming suffocative symptoms, aud in rare casPS 
htts even causetl death. Th is form of spasm is also con pl eel with 
attacks elsewhere, especially with the tetanic form of the same; 
it can, bowe,·cr, also occur alone, and accompanied merely by 
tlie corresponding dyspnccic movements. 

Spasms in the urinary and generative orgaus.-Spasmoclic 
rete11tion of udnc occurs in many hystel'ical patients, pa1tic
ularly in comwction with painful affections of the genitals, but 
also without clemonstmble change in these. Increased in<'lina· 
lion to mictnrnle is oftc1t combinecl with this. On introd11ci11g 
the catheter into the blacldPr, a considemble obstacle has to be 
overcome in such cases. The great irritability of the ,·esic:tl 
rnu~c le is shown in some hysterical cases by the very frequent 
inclination to micturatc \\""itllout the existence of ine1·easecl secre
tion, or impediment to eracuation. Spasm of the constrietor 
rnnni, which possibly :tlwnys atises in a rcllex manner, and is 
th<' cause of so-called vaginismus, has ah·e:tdy been 1uentioIH·cl 
in speaking of hypcrrnsthesia of the raginal orifice. 

Besides those already clesc1'ibccl, local spasms may take ]>lace' 
in all possible sections of the nrnscular system of the head, 
tnrnk, ancl extremities, ns a. symptom of hysteria. These occtu· 
a~ donic or tonic spasms, sometimes in fits, u.t otlier limPs pPrsi:5t
ently in the territory of one or se,·ernl peripheral motor tll't'l'es. 
Thei1· more minute description may here be dispensed with Ly 
referring to the chapter on this subject in volnme XI. But tl1ere 
yet n•mains lo be mentioned the g('nerally dist1·ibutcc1 muscu
lar uneasiness of frequent occurrence in the hysterical. Here 
we luM·e to clo partly with the spontaneous contractions, now 
hen\ nmv there, either affecting an enti re muscle or some of it::; 
woups of fibres, and p:trtly with combined mornnients, which 
appear either as direct or reflex, ::wd which may also occnr more 
uni,·ersally in conseqnence of the slightest mental distmbance. 
The faci:ll muscles l'specially are incessantly :tctire in many of 
th<'SP patients, so that the physiognomy has a somewhat. restless 
and unsettled clrnmct0r, which has been considered b.1· rnme 
authors to be an infallible sign of l1ysteria. From the fmther 
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progress of thi s general muscnlar uneasiness, there proceed 
Pirher attacks of general clonic convulsions or the symptoms of 
ehorm minor, which is not rarely observed as n. particular inci
(h•n t in severe n ttacks of hysteria. The tlescription of general 
<·onv n1 sirn attncks is given farth er on. A pec uliar form of 
spasm likewise, }Jermancnt contraction, can only be removed 

after para.l y sis. 

2. Paralyses. 

P aralytic conditions ef the 1niwc11lar system ef tlte bowels 
and stomach a.re, if not the cause, at a.ny ra.te tbe usual con
sequence of the local a.ml general tympanites which is so fre· 
qnently met with in the hysterica.l. The latter phenomenon arises 
more frequently a t the close of hysterica.l convulsive attacks, 
but also occurs independently of these. It frequently forms 
within a Yery sh ort time, and by no means always dming the 
period of digestion. It comes on very rapidly, especially after 
mtmt::tl agitation, ancl at other tim es without a known cause. In 
some patients I have seen it appear for a lengthened pe1-iod 
regularly every morning, and reaclt its climax about mid-clay. 
Somet imes it a.ttains snch a tlegree, that the patients can be kept 
afloat in a bath by means of the balloon-like di stention of their 
liellies. The appearance generally vanishes after having lasted 
for a short time, as by the powerful action of the abdominal 
1ralls, or the contraction of the resuscitated muscles ol the 
stornach and bowels, a forcible enwuation of gas takes place 
from abo.-e clownwarcl. Occasionally, h owever, it persists for 
clays. The patients arc unable to cfl'ect a spontaneous evacuation. 
In snch cases one can often cfl.u se the whole stomach to collapse 
' rithi n a short time, by forcibl e pressure upon the abdominal 
wall s, or by powel'fnl farnclizat ion of the same, when, with an 
audible sound, gases rush from month ancl anus. In other cases 
the in troc1n ction of the intestinal tube is necessary to give vent 
to the flatu s.' 
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The gases are, as a rule, almost quite oc1ol'less, "·hence it may 
arise that in cases in which they inaudibly escape from the anus, 
a clioappearaucc o[ the tympanites without tltc escapu of flata,; 
io apparently obsen·ed. This io at all events much more prnba
ble than that a rapid absorption of a lnrge quautity of gas by 
the intestinal wall slwuld take place. ]'\ othiug certain is known 
concerning the sotu·ce of this so frequently sudden c1evelopml'nt 
of gas or of its composition. The distention is unc1oubtcdly 
someti111 1~::3 caused by swallowing air, at which some are known 
to be very expert. The excessive di::;tention may giv'c rise sceond. 
arily to a parnlysis of the walb of the stomach anc1 boweb, 
ll'hich renders a SJlOntnneOUS expulsion or ffalllS illlj)OSsiblt>. 
But in other cases i t can only a ri se from the contents or the 
intestine. "'hether it can also be generated by the blood circu
lating in the walls of the intestine is do ubtful. 

Paralytic or parntic states of the muscular system of the 
howel are also often the appamnt cause o[ Lite exttemely obsti· 
nate constipation met with in the hysterical. 

l'itrrtl!JSis o.f the muscles o.f the msoplwgus and pharynx also 
occnrs as a symptom of hysteria. Swallowing is tl1ereby ren
clen·tl c1iflicnlt, or altogethet impossible, wliilc the msoplingeal 
tube introduced gl ides without obstrnction into the stonwch. 
This condition, which torments the patient exceedingly, am1 by 
interfering with nutriLion induces :1 high degree o( exhaustion, it 
b frequently possible to curn almost at once, by using the tube, 
or by employ ing electricity or other stimuli . In other cnsPs 
feeding must be undertaken \dth the t nbe for some time, and 
improrement takes place with the removal of the general de
bility. 

Paralysis o.f tile vocal cords is tlic 1nostfrequent qf livstcrical 
paral!Jses met with in the respiratory organs. This genemlly 
appears suddenly, sometimes af\·e1· a n attack, but more fre
quently without such, and is then chiefly induced by some 
l><,rc!Jical excitement. The patients eithet completely lose the 
11011·er o[ speak ing aloud or tlw Yoice seems husky, disappearing 
with any 1·onsic1t·mble e!Iort. Sometimes, wl1 il c engaged in Jh·ply 
con1·,•rsation, a ~uc1c1en loss of voice ensues. \\'ith this l1ys/rri
cal ilplwnia, cliiliculty in u10,1·ing tile tongue may be united, so 
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that patients can no longer even whisper, but can only make 

themsdres understood by signs. 
Examination witl1 the laryngeal mirror shows vocal co11ls 

qni te normally colored, in simple hysterical aphonia, aml in the 

' "'"t majorit y of cases exhibi ts pamlysis of the constrictor glotti. 

di ,, sometimes on one s ide, at other times double. The museu!i 

th j'r<'O·ary tmnoidei in terni are often paralyze(]; thi s is, howerer, 

n H H't' 1·arely the case with the dila tato1· glottid is. IIystet·ical 

aphonia may di sappear as rapid ly as it supervened. Sometimes 

psyehical excitement is the remedy, at others the most varied 

nlt' thods of local treatment :-ex ternal manipul ation of the 

la1·y nx, the intrndnction of the mirror, sys tema tic lessons in 

int oning, electricity applied exlemally or di rnctly to the affec ted 

rnnsclcs. There alway~, however, remains a tendency to aftet" 

effects. which is prn,·ed by the fact tha t after repeated recurrence, 

tli e paralysis cloPs not d b appear so readily as i t did at first ; 

~o nw cases bid defiance to all treatment for y ears, uutil tLer are 

finall y cured by some accident. 
P aralyses o( partirnl ar muscles of resp ira tion occur, like 

other circumscribecl hyste1·ical paralyses, but tl1 cy are mre. 

Temporary pa ralysis of the diaphrag m, which one sometimes 

•Pes after epilep tic, may possibly occur after hysteri cal fi ts, 

bu t I am ignorant o( any such obserrntions. l 'araly8is of 

! lie bladder is met with in the hyste1·iral, both secondarily, in 

con,equence of spastic reten tion or urine, and also as a primary 

symptom. 
P aralysis in tlle ea:tremities.-This sometimes appears in a 

hl'miplegic ancl at others in a para plegic fo rm ; now only one 

ex tremi ty is afft'cted, and aga in there is crossed paralysis of an 

np1wr arnl the opposite lower ext remity ; in some cases total 

paralysis of a\J fo ur extl 'PmitiPS has been ObSPl"\"Cd. Of the facial 

m nscles, those ac ting upon the eyeball only r ery ra rely partici· 

pate in the paralysis. On the other hand, pa ralysis of one 

]pva lor palpl'bnc supcl"iori s, or of both thesP muscles, is met with 

p r!'!ty oftPn. J\Ioreon:>I", paralysis in the terri tory of the facial 

11t •1Te and of the hypoglossal is extremely rare. In otherwise 

p01·f1>C"tl y complete l1ysteriral hcrnipl ep;ia, dmwing of the face 

towanl s the healthy side, so constant in apoplectic hemiplegia, 
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and the pushing of the protrnded tongue to the paralyzed side, 
can al!llost never be determined. 

Besides pa!'alysis afl'ecting entire limbs, such a condition is 
met with in the extremities in the territol'y of pat"ticular motor 
nerrn trunks; these :ue, however, rarer than the rn ore general 
pamlyses. The degree of parnl_pis may be very diffel'ent, begin· 
ning with me.-e weakness and heaviness of the limb, to absolt1te 
Joss of motion. The commencement is often sudden, as the 
paralysis is left fully developed a[ter an hysterical attack; in 
otlter cases it comes on gradually without a preceding fit: 
patients complain of a feeling o[ weakness in one or other 
ext1·e111ity; this shol'tly increases i11 intensity and extent, unLil 
fin:illy a greater or less degt·ee of pa!'alysis is established. 'l'lte 
behavior o.f tlte paralyzed muscles to tlte electric current is 
normal; the excitabil ity both for the induced and for the con
st:mt cnnent rern:iins unaltered, even after a persistence of 
the paralysis for years; it is only on account ol the at1·ophy 
indnC1"<l. by long disuse, which, howEffer, never attains a. l1igh 
clegi-ee, tbat the respo11se to clecLricity may at a later period be 
le:5s energetic. 

In the great majority of cases a certain degree of anmsthesia 
clen!lops itself in the paralyzed pal'ts; but not by any means so 
that the amount of eaclt condition stands in any definite rela
tion . Total anmstl1esia may occur without paralysis, and, 
though rarely, the converse may also be the case. Ir amesthesi'1 
is present, the muscular parts abo, as a rule, participate, anc1 in 
consequPnce of this, sensation on electric contraction of the 
muscle is a!Jspnt. Dnchenne has p1'oposec1 this conclition of 
diminished" electro-muscular sensibility" as an infallible sign 
of l1ysterical paralysis, by means of which one may distin
guish this espec icclly from apoplectic palsy. Against thi s it 
must be remal'ked that anmsthesia, at least to any considerable 
a111ount, may be absent in hysterical pa!'alysis, and that where 
cutaneous sensibility exists, it is simply impossible to estimate 
exactly the d<,gree of electro-muscular sensibility, and mo!'eo,·er, 
that in apoplectic paralyses anmsthesia is also sometilll es met 
with, ancl that, too, with cornpkte loss of mw;cular sensibility . 

II this diagnostic sign is therefore only applicable to some 
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cases, it is, as a rul e, possible to recognize the character of tlic 

paralysis from other sy mptoms present. Hysterical paralpis 
does not appear unless other and distinct signs of hysteria a1·e 
coexistent, such as spasmodic attacks, with and witl10nt rl'f1·r· 
ence to the paralysis present, hypermsthesia in the most n1·il'c1 

parts, anil particularly the characteristic psychica l symptoms . 
.A paralysis, then, which appears in an extremely hysteri cal sub
j ~ct, 111ust alw::tys suggest the possibility of its being a symptom 

of hy steria. 
In doubtful instances the progress of the case furni shes 

information: hysteric::tl paralysis is sometimes of very short 
duration, continuing for a few hours, clays, or weeks, after an 
attack, an(l then compll'tely disappe:uing, prrhaps to return 

after subsPquent tits. If these conditions have alrnaay fre
quently shown themsPlves, one will rarely be in doubt as to the 
diag nosis. In other cases the mode of extension of the paralysis 

is characteristic; it appears crossed rrom the commencement, or 
it is at Jirst pronounct•cl on one hfLI[ of the body, quickly disap
pears from hence, an(l suddenly shows itself on the other side, 
and possibly also makes severnl such changes of position. But 
there al'e other cases in which the paralysis continues for years 
unchanged in extent, and in these cases the diagnosis cannot wilh 

absolute certainty he made for a long time. It may Pspecially be 
confounded with hemiplegia from disseminated (IIerderkrankun
gen) b1·ain disease, and with paraplegia, the result of di sease of 

the spinal co rd. The latter errnr often arises, particularly in 
those cases in \\'hi ch in paralyzed hysterical patients del'idecl 
hypenusthesia, dne to di sorderntl sensibility, is at the same lime 
present in the vertebral region. 'J'he skin of the back of sneh 
patients, co1·cred with cicatricPs, is frequently an eloq twnt wit
ness of tlte diagnos is formed, and which \\'a s Iollo1rnd by an 
actirn derivative treatment. It must nevertheless be acknowl
edged that the heroic remedies of burnings and caustics nowaml 

then cause an hysteri cal paralysis to di sappear just as suddenly 
as any other remedy which is employed against the disease, or 

as some accidental, purely psychical influence. Finally, the 
most impOl'tant crit('J'ion for making a cliagnosis is the suddrn 

disappearance, through the agPncy of a moral influence, of a 
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paralysis which had continued for years, and bade defiance to 
all treatment. The diagnosis may, howen·r, be attended with 
peculiar difl\culty in those cases in which it has to be distin
guislll'd from multiple sclerosis of the brain aml spinal cord
a di sease in which likewise a freq uent change of locality of the 
paralysis, a coming ancl going o[ it, is often observed, ancl whose 
attacks of an apoplectic clmractel' may be deceptively simulated 
by hysteria. Tlte diagnosis of severe forms of hysteria from 
this disease is often first made after long-continu ed obsenation. 

A condition of permanent contraction not ra rnly develops 
itself in the palsied ext1·Pmities. In some cases this appeai·s 
simultaneously with the paralysis. After a convulsh·e atlaek, 
one extremity Or half Of the body, Or both upper Ol" ]owerextn:m
ities remain in a state of tonic co ntraction , which cannot at nil 
be 01·ercome by the will of the patient, and passively only by 
great force. 

In other cases parnlysis continues fot· a length of time. ancl 
then gradually or snc1c1enly conlmction snpcnenes aft,,,. a freoh 
attack. In the upper extremities spasmodic llexion of the foi·e
arm, hand, and fingers is almost always present. In the loll"e l" 
extremities, on the other hand, according to Charcot, who has of 
late rec1i1·ectec1 attention to this alIPction, spasmodi" extension at 
the hip, knee, and ankle-joints is the rule, with which contrac
tion of the femoral adductors may also be associatecl. To th is 
rul e there are, however, exceptions, as tile following case, noted 
by me in \Yiirzbnrg, proves: 

In n cook, twenty-eight ycnrs of age, who l1ad, some time before her reception 
into the Julius Ifospita.l, suffered at her own home from a. tedious 11lidumin:il affec
tion (probably purulent oophoritis, with bu:·sting of an nhsccss into the rectum), 

tv,;cth~r with peculiar psychical symptoms, there developed itst•lf powerful persist-

ent tremor of the left leg, which hindered the patient in A few weeks 

htcr general convulsive attacks made their nppcnrance, in which right leg was 
thrown into a state of tonic extension, and the left into tonic Hexion, while violent 
clonic convulsions followed in the facial and lingual muscles. Tllese very frequently 
r,•pcated attacks, coupled with complete loss of consciousness, usually lasted for 
one or two minutes; they terminated in a soporose condition, which quickly passed 

off. .\fter the attacks, the rigid extension of the right leg completely disappeared 
on each occasion; the flex ion of the left, on the contrary. very soon became pcr

miment, nn<l iu such n manner that the leg at the knee-joint was bent at a right 
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angle, and cou ld not be straightened by exerti ng the greatest force. But the 

semiflcxiun of the femur and the cluLbccl pos iti on (va ius) of the foot could he 
easily adjusted. The contraction uf tile knee cou ld only be OYcrcome \\hen 
most deeply under the influence of chloroform. After persisting for about a ye:n, 
this as well as tlrn anresthcsia present in the same leg and the hysterical tits disap

peared, on the occasion of the patient I.wing attac:kccl by typhoid fever. Dui·
ing the follow ing three months none of her numerous hysterica l SJ1mptoms 
retu rn ed, of which, oft-repeated vomiting of blood, g reat salivation appearing in 
paroxysms, tympani tcs, and nervous deafness, may he mentioned. The patient the:n 
d i.xl of rapid tul>~rculosis of the pcl'itoncum, the source of which was to be i·cfcr. 
red tu chronic inflammation o[ the Fallopian tubes and 

The stom:1ch was free from ulcers and cicatrices; in the bowel numerous slaty spots 
of the former typhoid afl:cct ion. The brain aud 

Contrnction, like paralysis, may last for years, ancl like this 
may suddenly be cmed by all possible mol'al influences. Ent 
there are also cas0s wltiuh resist evel'y inHuence, and in which, 
al"ter continuing for decades. atl'ophy of the affected muscles 
with diminished electl'i c response Jinally sets in . Under the 
dl'cpes t inttnence of chloroform the contraction can then no 
longer be on~rcome. 

H is feasible to suppose that in such cases the at first purely 
func tional di sordel' later go on to materirrl changes in the 
nerrous system, that that the supposed condition of exci te· 
rn ent, of who~e material bnsis we are jg norant, after continuing 
for a lengthened pel'iod, is accompanierl by grosser changes at its 
place of Ol'igin. Charcot has rela ted a case in which this may 
have occnned. In a female hystel"irnl patient, who iwd suffered 
for ten years from contrrrction in all fom extrernities, which liacl 
:it first disappra1·ed several times, but later bPcame permanent, 
sclerosis of both lateral columns was found on examination. 
Against this it may be rnged that the sclerosis was in this case 
the 01·ig inal cliseasr, merely by chance complica ted with hyste1·ieal 
sy mptorns. _\.t any mtc, as Charcot himself says, it is impossible 
to state the exact periocl at which sclernsis dernlops itselI in a 
case of hysteri cal contra«tion. 

As in !'Ontl'actions and palsies, cansecl by anatomical changes 
in the brain aml spinal cord, so in hysterical conditions of this 
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kind tremor is frequently obse1·ved, which appears in the para l
yzed ex tl'emi ties, especially on attempting movemen t. B ut tlii s 
may al so occur as an independent syrnptom of paralysis and cu n
trnclion, and then appeal' in qui te tli e same way as in paraly sis 
agit::t ns . A n analogous shaking palsy in the head is al so :some
times obserrec1. Less marked degrees of tremor may, rn oreoYer, 
occ ur in the tong ue, the facial muscles, and tli e hands, in moot 
hyste1-ical pa ti en ts, as qui te transitol'y phenomena, wllich may 
be called for th by the slig htest p sy chical exciteu1 ent. 

Disturbances of the Circulation, and Disorders qf Secretion 
and E xcretion. 

Ch anges in tlie power and ji·equeney qftlie heart' s act ion are 
often rn ~ t with in th e 11y steri cal. 'l'he di:=it urbances a.re, a~ a ru le, 
trnnsito1')', less freq iwn tly p erman ent. In rn os t pati l' nt s i t only 
l'eqnires triYi al psychi cal or sensory excitan ts to p rnd uce ]JO \\'er
ful palp itation, whi ch is Ielt not onl y subj .. cti,·el.r by th e pat ient, 
but may al so be appr<>cia ted objecth·ely, as the apex-beat st~<' lll S 

increased, and strong synchronout1 pulsations are some timesfom1c1 
in the whole cardiac region. The frcqn cncy of the hea!'t's acti on 
is almost a!ll'ays a t t l1 c same tin1 e incrcnsec1 . 

The pulse in such cases is someti 111 es small anc1 hard, a t 
Other times full aml SO J' t, correspond ing to the \·a rying State of 
con tmcti on of the mnsc ul a l' coat of th e Ycssels. The more or less 
complete pa raly sis of thi s coat often rapid ly succeeds a tempora
rily excitt>c1 condi tion. Iu place of the pakness exi sting a t firol, 

general redd ening of the skin anc1 pm fu se pe rspiration set in, aml 
at all possible p ortions of the body, a t which no pulse is at other 
times to be felt, vasc ul a r pul t'a tion, apprecia ble snbject iYely and 
objec ti n·Iy, occm s. Snch transitory exn gg(_' J':l.ti ons of tlw lw:irl· s 
action are a lso fonncl in the hysteri cal, without a demonstrable 
psyc hi ca l or sensible cause ; they are al so not very rare sy mp
toms in the course of hysteri cal convuls ions. In the lat ter, more-
0\'er, the h rar t' s ac tion is not by any 111eano a l \\'ays increased ; 
much 111 ore freq 11entl y, in contraclbtinction to the spasmod ic 
mo,·emcn ts in all ot li er muscnl a r parts, ito norma l ac ti,·ity is d i
minished.. A Jeeli ng of fullncos and opp l'ession in the cheo t, wi th 
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anxiety, is a regular accompaniment of palpitation. Its influence 
upon consciousness (Gehimthii.t igkeit) is rery rnriahle, and in 
accordance with the conduct of the vPssels of the brnin at the 
same time. A feeling of confusion and oppression in the head, 
as well as giddiness, is only rarely absent in severer attacks of 
palpitation. 

Considerable weakenin,q of tlie heart's action, and especia lly 
snch as superrnnes suddenly, is also met with in the hysterical. 
Tliis may usnally be dete1·mined in the fain ting fits which so 
easi ly arise in some of these patients, and together with the 
accompanying anmm ia of the brain apparently causes these at
tacks. The occurrence of the latter is favored by a simultaneous 
and general dimi1rntion of ,-ascular tonus, which, in the presence 
of a. weakened heart's action, has ns a necessary consequence nn 
accumulation of blood in the more deeply situated parts o( the 
body. The diminished heart's action is likewise very rema1-k
able in attacks of cata lepsy, but seems to reach i ts highest 
degree in those rare comatose states which last. [or days, ancl 
which have been designated hysterical trance. 

In the ord inary state, apart from all lits, the action of the 
heart a11c1 of the pulse is in many hystedral persons perfectly 
no1·mal, as regards both freque11 cy ancl fo1·ce. An habitual 
weakness of these occnrs in those by no means mrc cases in 
"·hich chlorosis aml a nmmia ex ist as causes or conco111itant 
sy mptoms o[ hysteria.. The real blame of the occasional dis
ord<'rs of cardiac and vasrnlar action rn entionecl is often appar
ently to be attrihntPd to these conditions. 

Independently o( the state of the hea1t's innerYation , varia
tions in the slate Qf coidraction of the rnusc1tlar coat ef Ille 
i-essels occur in a great many hys terical patients, pl'Oducing 
remarkable appearances, particularly in the ,·essels or the skin. 
As an linhitual condition, one lincls with especial frequency pale 
and cold extre>m ities, while the face is nrnch reddened, and the 
pati1•11ts complain ct an o'·cnvhelming sense of heat in the head. 
At remal'lrnblP va1fance with this, the rnncons membranes are 
somet imes bloodlPss, both the conjnncti,·a and lips being very 
pale. Evc•n when the color o[ the face is u sua lly normal, one 
generally notices in the hyste1·i cal a great tendency to become 
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pale ancl to blnsh. \Yith the reddl'ning of the skin, profuse 
l"'rspiration o[ the face then, as a rule, takes place. The same 
appearance is also met with at other portions of tbe cutaneous 
surface. Tbn", tlie hands especially, which when at rest are di'.)' 
anll cool, often become warm aml n10ist 01. the slightest attempt 
at manual labor, such as writing aml the like. 'I111is is abo the 
case in the lower extremities. In other cases per:5pira.tion is 
increa~l .. tl o\·er the whole body; cases o[ unilateral sweating are 
also OC('asionally seen in the hysterical. Local hypenemia or 
the skin does not mn•ly accompany the nemalgic nifcoctions which 
occur in hysterical persons. Herpes, too. is sometimt"s obscrn"'tl 
along with it. In the extremiti~s. in which tlw joint affections 
Jlreriously mentioned tnise, Brndie f'requently obseIT •d th!' typi · 
cal rnriations of niscularity and temperaturP take place, in such 
a mamw1· that icy coldness and paleness of these existed for >-ome 
honrs daily, then clenuiorn:; or tempet'nttll'(', with l'l'ddening and 
S\n>ating appeared, which continued for ahont the sarne pcliud, 
ancl thc·n for n time g'we place lo a normal condition. 

Of "'pecinl interest are tlw bleedings from the skin and rnri
ous i11frmal organs met wiLh in hysterical jll'l'Sons, in conse· 
quen"c ot local congc'stion. To estimate this aright, the slate <ti 
1nenstnwlion mu:;t next be consitlered. This i!", in many hy:steri
cnl women, perfectly normal; yet in nearly a hall' o[ snch patients 
c1i:3on1frs of this function of 011e sort or nnot11L'I' occm: so111e!i111es 
bleeding, profu~~ and frequently repented; at other times abnor
mally little, and only occurring :it long intervals. 8ometirnes 
these are 1111LlonbteLlly the rl'stllt of anatomil'al ch:111ges in the 
gl·nital organs~ :it otla-'r timPs. whether nppt't.uing wi1h or with· 
out sul'h clmn~Ps, tlwy nre, in tl1t• manner predously stntetl, the 
rause o[ hystP1'ia. Amenorrlicra may Ilnthl•r bl~ tlH• mern result 
or the ancemic condition cn.mdng the· hr·;teria; it may, howen:ir, 
in tl1e nh::;e11ce or anrcmia, also arise frnm :111 altered inllC'l'\':1tion 
of tliP ntPrine ,·esst:'ls, dPpPlH.lt~nt upon hystt:oria. Likewise, in a 
Jlt'r!',•ctly normal slat<' of tl1e g<>nitals, profnse hemorrhages take 
place from th0m, which can only he e:q1lainc·c1 by an abnormal 
~tatP or COnge~tion, arising frorn aJtf'rPd il111P!TntiOl1. 

In cases or nmenonhom ot the form Ja,t mentio1wc1, there 
occur collateral determinations of blood to other organs, and 
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Jiemorrhages may take place which are to be regarc1ec1 as vicari
ous for the dPflcient 'TIWnst~·uation. Stich hemorrhages ha\'e 
especially been seen to occur from the muco us membrane of tl1e 
nose and throat, also from the stoma.ch ancl lungs, and in rnre 
cases from the most wiclely differing portions of the cutaneous 
surface, without its bPing possible to cletermine other changes in 
tllese parts titan tllo.;e which are counectecl with any liemor
rhage. 

All these bleedings, however, also occur in the hysterical 
indepenclently of the menstrnal periocl, and without the menstru
ation it self being at all di sorclerec1. One can then only conclude 
that one has to do with local congestion of the afl'ectecl organs, 
clue to abnornial innervation. 

II!)sterical luernaternesis only occurs in isolated cases. But 
in such one occasionally sees it take place ,·ery copiously, and 
with frequent recurrence, sometimes daily, or every two days, for 
a. long time, and under certain cfrcumstances producing ltiglilr 
exluwsted conditions. The Yomitecl blood is, according to the 
time it has been in the stomach, sometimes li ttle altered, and :ct 
other times appears as clark masses of clots, or in the well-known 
fo1m of a material resembling cofl'ee-gronnds. It is also found 
more or lessabnndantly in the stools. In two cases which I hare 
myself seen, pains in the stomach, and a feeling of weight or full· 
ness in the epigastrium, usually precedPcl the vomiting of blood 
for some time; after the vomiting, the patients felt relieved, and 
remained for some time free from pain. In other cases, as they 
have recently been clescribed by Fenan, severe fits preceded the 
vomiti11g, ancl the stomaclH1che reached an unbearable degree, so 
that the patients were mnch di stressed and discomforted; gidcli· 
ness and noises in the ears were associatec1 with this, and the 
patients fell into a swoon-like condition. After a few minutes 
they again recovered, and then for the first time blood was 
ejected from the stomach, with violent retching. 

Tile discrimination of these hyste1·ical hrematemeses from 
such as arise from gastric ulcers in the hysterical is, moreover, 
extremely difficult, and one can, as a rnle, only be certain after 
prolonged observation. The slight intluence upon the general 
state of the patient, the absence of gastric disturbances in the 



SY1!PTOM.\ TO LOGY. '127 

interval s, ancl the close connection with the fh1ctnations of other 
1ie1Tous cli sorclers, are usually characte1'istic of hysterical hemor
rhages. But there are cases in which all these landmarks fail. 
The appetite and general condition are much depressed, an tl 
other hys teri cal phenomena are less pronounced . In these cases, 
the final iss ue, suclden a n es t of the bleeding ancl its reucwal 
by other hysteri cal symptoms, ofte n first a!Iorils certain ty. 

\\That has been said of hmmatemeses, in grea t measm c applies 
to luemoptyses in the hysterical ; as purely hysterical symp toms, 
they occur perhaps even more rarely than the fo l"mer. Aga in, 
hemorrhages of both kinds ru·e frequently simul ated; to render 
themsPh"es in teresting, pa t ients p rndnce blood, which may have 
come from any other soH1·c0, as • omitNl 01· cxpcctornted, 01· they 
clrink the bloocl of animals and then initate themselves, so as to 
rornit artificially . One mnst therefo re be constantly on one's 
guard against decept ion. This remark is still more applicable 
to the blood- staining of the swmt and tears sometimes obse1Ted, 
nnc1 especially to those g reater hemonhages from particular, cir
cumscribed portions of the skin. The latter are said to .oceur 
pa1-ticularl y on the hands aml fee t, and on the ches t a nd fo re
heatl, aml in such a manner that a bladcl N-like elevation of the 
epidermis first takes pince, whe n the sernm in the bulla, at first 
clt'aI', becomes of a bloody color, and then, after flat ten ing of the 
skin , a fl ow of blood takes place, often tolerably abundan t, ancl 
pPI"sisting for n length of time. This phenomenon, described as 
sligmatization, in which superstition beholds n recu rrence of the 
wounds and bleeding of Chri st, has in most known cases lwco me 
so suspicious, from the conduct of the patients themseh·es, and 
from that of the priesthood, "-ho hnrn deril"ed great benefi t 
therefrom, that it may be doubted whether we have not as a mle 
to deal with mere frand. At any i·Me, those cases are not con
ri nc ing ill Which a rig OrOUS inspel)ti Oll ha.S lwen :1.\'0idPd . rrJii s 
also applies to 1·arions cases which ham been relat t•d in more 
anrient li teratm e, in which not only is bl ood said to ha l"e issued 
rrom all possible parts, bu t al so urine and freces, sometimes from 
the nm bilicns, and at other times from the eyes, ears, or a ny 
other part wha.tel"er. On the otlwr hand, the possibility mn >t 
not be denied that, under cel'tain circumstances, in consequence 
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of rupture of the smaller vessels, bloody admixtures may apprar 

in the sweat and tears, and that thus also more considPrable 

l1emorrhages ma.y oceur. rrl1is seem~ to have been the case in a 

patient obs,•rved by Parrot, in whom, at different times dnl'ing 

gPneral conv ul sive attacks, an escape of bloody-colo1·ed fluid was 

noticed from the skin of the lingers, the knees, the thigh, the 

chest, and also from the conjunct;,·a. In oth!•r cases, again, the 

occurrence o[ an ,•xtrnvasation of blood inlo and under the skin 

has been noted, on tho solution of the continuity of which blel'd

ing followNl; this was so iu a case of Astley Cooper's, qnoted 

by Laycock,' in which there was bleeding from the brpast, and 

likewise in a case of bleeding from the scalp relalecl by hlagnus 

Huss. 

Otlter Anomcilies of Secretion ancl Excretion. 

Salivation sometimes occm s with great intensity after hys· 

terica l fits, and more rarely it is met with as an inde1wndent 

symptom, occurring cln.ily apart from fits. In some cases nh-o, 

as Yalentiner correctly points out, the sal ivation is only appar

ent, and arises from the circum stance tl.iat, on account of Rpasm 

or paralysis in the phai-ynx, the sa li,·a is not swa llowed, aml 

therefore escapes frnm the month. The opposite condition, too, 

of abnor11wl dryness of' the mouth, with a pnrchecl ancl burnin~ 

sensation, is found in some hysterical patients, and causes them 

to drink incredible quantities or fluid. 
Gastric Secretion.-\Vith the spasmocl ic states of the stom· 

ach, mention has already been made of hysterical vomiting (not 

bloody). It has yet to he remarked that with this a considerable 

incn'ase of tlw gastric senetion may frequently be c1etermi1wd, 

as la1·g0 quantities of fluid are ejc>cted, even in a perfectly fasting 

condition. 'l'he appetite is thereby generally much diminishl'd. 

Sometimes, on the contrary, the patients are very hungry, and 

1 l. c., p. 21 l. "In a young lady. se,·cnteen years of age, the bre~!'t appears 

swollen. There aro one largfl and se\"eral smaller extravasalions of blood, resemloling 

those rlue to leech-bites. This escape o~ blood, from which she has repeatedly suf· 

fcrnd, begins about a week befoLe, and ceases a week after menstruation. 11 Laycock 

himself also mentions bleeding Crom the nipple. 
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take all possible nutriment, although they are aware that they 
cannot retain it. It is a characteristic feature that occasionally 
particular, and indeed very substantial, arti cles of diet may be 
borne without vomiting. Thus it is not rarely possible to put a 
stop to it by allowing the patient to eat perfectly raw bacon or 
mw minced beef, with whole peppercorns. 

In some cases hysterical vomiting is the result of a vicarious 
act of the stomach ; that is, it has bPen repeatedly observed 
when the secretion of the kidneys is either lessened or altogether 
suppressed. In a case of the latter description Chm·cot suc
ceeded in demonstrating urea in the rnmitecl matter. Pemet 
al ·o determined the same in one case. In a case of the same 
kind which I noted last yea1·, this could not be proved. But 
here the suppression of urine was never so complete as in Char
tot's case, as from 100 to 200 c. ems. of ul"ine were daily voided . 

.-1.s regards the abnormal accumulation of gas in the stomach 
and bowel, the reader is referred to what has been said regarding 
paralysis of these parts. The obstinate constipation of frequent 
occurrence has also there been discussed. It has yet to be men
tioned that in other patients there ex ists a great tendency to pro
fuse watery diarrhma, which is unmislalrnbly related to the other 
nervous symptoms, and may arise especially after mental emo-
1ion, jnst as suddenly as it occasionally disappears. It procluces 
exhaustion much Jess frequently than copious vomiting c1oes. 

Abnormalities of urinary secretion a re very frequent in the 
hysterical. A decided increase, as well ns diminution of urine 
occurs. The former takes place temporarily, especially after 
convulsive attacks; under such circumstances a very copious, 
clear urine, or low specific gravity, is often (not always) secreted 
(urinci spastica). Diminution of urine-true ischuria- is usu
ally a morn persistent symptom, which is often coupled with 
spasmodic closure of the neck of the bladde1·, so that the small 
quantity o( urine which exists must be removed by the catheter. 
Charcot, whose observation has already been mentioned, has 
proved that, in the small quantities which are still excreted, a 
relatively large quantity of urea is present. I can also state the 
same o( the case I have examined. As Charcot therefore says, 
it cannot be a question of diminished secretion in consequence 

VOL XIV.-34 
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of spasmodic closure of the ureters, as the quantity of urea must 
then also be relatively diminished ; but the cause of the dimin
ished secretion is evidently to be sot1ght in the kidneys them
selves, and indeed probably in their vascttlar system. The 
possibility of tolerating such conditions is afforded by the excre· 
tion of urea by other organs. This has already been proved by 
Charcot in the case of the mucous membrane of the stomach; 
but it is probable that in other cases the mucous membrane of 
the bowel, as well as the skin, can act in a similar mn-nner, just 
as this is observed in contracted kidney, acute nephritis, and so 
on. 

Increase ef the uterine and vaginal secretion is undoubtedly 
of so frequent occurrence in the hysterical because the chronic 
diseases of the genital organs, as a consequence of which fluor 
albus appears, are particularly often met with in such cases. 
But there are also alterations of this secretion which must be 
attributed to nervous influences. Thus, immediately after bys· 
terical attacks, a decided increase of an existing leucorrhc.ea has 
often been seen to occur. This may also, however, take µlace 
periodically with a perfectly normal mucous membrane, and be 
dependent upon the state of the nervous system generally. 

A governess was under treatment in the Lunatic Clinique at Wiirzburg, who at 
the age of forty years suffered from hysterical symptoms of various kinds, especially 
from globus, paroxysmal tympanites, and variable hyperrestbesire, and neuralgire, 
and whose disposition was decidedly depressed, though at times very lively. and 
particularly erotic. In this case. for sevcrlll months, simultaneously with the tym· 
panitcs, which usually developed itself in the forenoon, there appeared a very pro· 
fuse, thin fluor albus, which had its source partly in the uterus and partly in the 
vagina, without its being possible, however, to recognize with the speculum any 
abnormal condition of the uterine or vaginal mucous membrane, beyond the moist 
state of their surfaces. The tluor only appeared periodically, but then frequently in 

such a manner, that within a short time the patient's linen was soaked; repeatedly 
it complc>tely disappeared for a day, and in consequence of emotional excitement 3 

great increase could always be determined. Local treatment with alum bad no 
decided effect upon the symptom; but along with the tympanites it quickly and 
completely disappeared when the patient was put into a lively state of excitement 

by the visit of her sister, who overwhelmed her with reproaches. 

Bri<Juet found an increased secretion of niilk, taking place at 
any unwonted period, in an hysterical patient. The secretion 
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had begun in her case during her firs t pregnancy, and continued 
for years a fterwards, uninterrup ted or d iminished by renewed 
pregnancy. The sensitiveness of the breast was at the same time 
so great that the patient could not suckle her children. 

Hysterical A ttacks. 

Many of the forms of convulsion a lrnady described, when 
they occur alone and transitorily , may be designated hysterical 
attacks. In a restricted sense one understands by the la tter 
those convulsions of a generally distributed clonic and tonic 
character with which peculiar p sychical symptoms are very 
frequently united, - or even the transitory appearance of these 
psychical disturbances alone, without convulsions.-Such a ttacks 
sometimes take place without a demonstrable cause ; in othe1· 
ca es they are the result of over-excitement of the most varied 
description ; still more frequently they arise from trivial psychi
cal excitation. The consciousness of being under observa tion, 
and the desire to attract attention, may cause an increase and 
exaggeration of this, as of all other hysterical symptoms. Jn 
many patients an increased tendency to a ttacks is shown a t the 
menstrual periods. At the commencement of the latter a sensa
tion, analogous to the epileptic aura, is present, frequently in 
the form of the globus ascendens; or it is ushered in by a pain
ful dragging in the extremities. or pain and giddiness in the 
head, or singing in the ears and darkening of the tielcl of Yision. 
Or, again, the patients feel generall y unwell and ou t of humor, 
are in a high degree initable, a.nd a.re then so excited, by the 
lightest cause, that the attack takes place. In ?nilder cases this 

conoists of general rhy thmica.l clonic convulsions of the extremi ties 
and head. Respiration is a t the sa.me time much quick ened and 
exaggerated ; occasiona.lly a temporary spa.smodic interrup tion or 
irregular ac tion of the respiration occm s. Consciousness is not 
lo;t therewi th. The patients can still dispose of themselves or lie 
'o as to a.void injury ; they hear wha t is said in their neighbor
hood, are roused by more powerful physica.l irritants; and it is 
>ometimes possible, either by such, or by means of a powerful 
moral impression, suddenly to pn t an end to the a ttn.ck. A 
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single attack rarely lasts more than a few minutes; sometimes, 

however, a series of these follows almost immediately one after 

another. 
1. Of the more severe ltysterical attacks, one form is met with 

which cannot be distinguished from epilepsy. Consciousness is 

completely lost; the convulsions have altemately a tonic and 

clonic character; the respiration is extremely slow and steitor

ous; the tongue, too, participates in the spasm ; foam issues 

from the mouth, and after the attack the tongue and lips are 

occasionally seen to be bitten. Such attacks are call ed ltystero· 

epileptic. Quite the same exciting condition in the brain eri

dently constitutes their basis, as in the so-called "trne" epileptic 

tits. The condition here only appears as a symptom of hysteria, 

while in other cases it is produced by other causes, the most 

vat'ied. 
2. Tlie more severe hysterical attacks may assume yet rn on• 

complicated forms, which, by some at least, are sti ll considered 

as belonging to the category of hystero ·epilepsy. Thus, in parti

cul ar, tetanic symptoms occur ; the hig hest degree of opisthotouos 

may develop itself; the patients are bent forward like a bow, 

merely resting on the ground with head and heels; or other 

distortions of the trunk and various peculiar contortions of the 

limb3 occur. 'rhe patients then often statuesquely maintain for 

some time such a forced position, then the mildest movements 

and distortions, following one another rapidly, again make their 

appearance. The most remarkable positions are imparted to 

the extremities : the legs are thrown into the air, or contracted 

in extreme Hexion, and again extended in violent treacling 

movements, then forcibly crossed, or the feet approached to the 

face. Patients swing their arms in the air, close their fists, beat 

with them upon the ground or their own bodies, tear their hair, 

and then again, with fingers outspread in extreme extension, 

perform the most peculiar gestures. The countenance is dis. 

tarted with grimaces, sometimes assumes a jovial grin, and again 

an irate, wrathful expression. Then the whole body is in com· 

mot ion. The patients roll violently round their long axis, or 

cast themselves with force, sometimes forward and sometimes 

backward on to the ground, or strike their heads forcibly against 
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walls, so that it is only with great care that they are preserved 
from injury. Lond screams, singing, ejaculation of particular 
words, and fits of laughing and weeping, may appear simultane
ously or alternately with other symptoms. The duration of 
these attacks varies from a few minutes to several hours; with 
slight intermission they are sometimes seen to continue for sev
eral days. Consciousness is the while apparently always con
fused, although it is not rarely possible to induce reaction by 
powerful irritants, and sometimes thus suddenly to terminate 
the attacks. Usually hallucinations and delirium are present, 
which, in part at least, appear to be the cause of the peculiar 
movements of patients. Frequently also delirium, as a so-called 
'"psychical aura," constitutes the commencement of a regular 
convulsive attack. (Consult on this the section on Hysterical 
Mental Disturbances.) After the termination of the more com
plic:>ted, as of the simpler attacks, there either follows a sudden 
transition to the normal state, when merely lassitude is com
plained of, or the patients fall forthwith into a deep sleep for 
se1•eral hours, from which they awake without a distinct remem
brance of what has occurred, or confusion and delirium still 
continue for some time. 

3. Another variety of convulsive attack in the hysterical, 
which is closely related to the last described, and may combine 
with or proceed from it, is the cataleptic. Sometimes the 
condition of cataleptic rigidity appears limited to particular 
limbs; it is frequently met 1vith spread over the whole body, 
and is combined with absolute incapacity for any spontaneous 
movement, generally with a diminution of reflex action. Con
sciousness is sometimes perfectly 1·etained in this state, so that 
after its disappearance patients can state exactly what has 
occurred to them during the attack. Sensory comprehension 
may, indeed, be extraordinarily acute. On the other hand, all 
sensation is sometimes wanting; but hence lively hallucinations 
appear, and the patients exist altogether in a dreamland, with
out being conscious of the actual state of affairs. After the 
return of consciousness, recollections there anent are generally 
very hazy. Cataleptic fits may continne much longer than the 
other l"Olll'lilsi1·e attacks o( tlw hysterical. Casps ar~ known in 
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which they have lasted, with slight intermission, for month~. 
In other cases they disappear in a few hours, or appear only 
very transitorily in alternation with other symptoms. Moreover, 
from these conditions of true catalepsy 1 wiLl.t waxy rigidity of 
the _limbs, we cannot distinctly separate those other conditions, 
likewise occurring in fits, in which, with a quite analogous 
psychical behavior, the muscles are perfectly lax, the extremi
ties when raised drop the moment they are let go; as well as 
those conilitions in which, with every attempt at passive move
ment, contraction takes place in the antagonistic muscles, and 
thereby motion is rendered difficult or impeded. 

This irregular conduct is often seen simultaneously in differ
ent groups of muscles; or in the same attack tile waxy llexi
bility alternates with both tile other conditions. In cases or com
plete relaxation of the muscular system, it happens that the 
respiration becomes extremely weak, and the action of the heart 
and of the pulse is scarcely any longer to be felt. These are the 
cases which have been described as "hysterical trctnce," and in 
which also a superficial examination or insufficient knowledge 
has occasionally lecl to the assumption of actual death. 

Finally, as regards the attacks of somnambitlism, sleep-walk
ing, ioakefitlness, magnetic sleep, hypnotism, and ecstasy, and 
whatever else those attacks have been named which are met with 
in the hysterical, they are merely varieties of the form last 
tlescribed. \Ve have always in such cases to deal with dreamy 
conditions. ' \Then thus affected, patients can, actuated by the 
promptings ol their clream, execute various complicated mo1'e
ments, when, like animals whose brains have been removed, with
ont noting their surroundings, they are guided by stimuli affect
ing the senses, cleverly avoid obstrnctions, ancl under the most 
dangerous circumstances preserve their corporeal equilibrium. 
Sometimes they answer particular questions addressed to them 
in a perfectly rational manner: in these answers the influence of 

1 The term catalepsy is used in a. very varied sense ; by us, as a rule1 only for the 
state of flexibilitas cerea. ; sometimes for all the above described conditions of loss of 
voluntary motion without complete loss of consciousness; by some English authors also 
for the more complicated :ittacks of hysteria. mentioned above under 2, in which con· 
vulsive movements are executed \'.rith apparent pri:;meditation. 
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the revelations of their dream is frequently to be recognized. 
Moreove1·, as the sensory apprehension, as already mentioned, is 
occasionally quickened, so apparently wonderful powers of dis
tinguishing objects and persons by means of the different senses 
are observed. One must, however, be very sceptical in testing 
such statements. For, ou the one haml, there frequently ex ists 
in the patients themselves, who suffer from such attacks, a ten
dency to exaggeration and deceit; and, on the other hand, they 
are easily misled by their fri ends, who are either themselves 
superstitious, or trade upon the superstition of others. The 
peculiar conditions are then ascribed to a superuatmal or 
clivine inlluence, and in order to render the pretended woncler 
stil l more wonderful, i t is embellished with all manner of false
hood.' 

It has finally to be mentioned that these various conclitions 
or catalepsy, ecstasy, and so on, may sometimes occur spontane
ously, without a known cause, or in consequence of powerful 
Pmotions, but also that it is sometimes possible (and indeed to 
tlw exclusion of all deception) to inch1ce them artificially. As is 
known, this may be accomplished in perfectly healthy people, 
but, nevertheless, more frequently in the nervous, and especially 
in hysterical people, by various manipulations. It appears to be 
a point in all contrivances unclertaken for this purpose to fix the 
attention on one object, or to direct the attention very stead
fastly iu one direction. The conclition is most frequently induced 
by the subjects directing their eyes fixedly upon a dazzling 
object; sometimes it may bA called forth by one placing the 
fingers for some time upon the eyeballs, or by spread ing a 
cloth over the head of the patient. It may sometimes be pro
clurecl by passing the hand over the skin, or by various mysteri
ous gestures, which arrest the attention of the patients, or 
finally, by the determination of the latter to subjugate them-

1 Consult, for example, tho abundant literature which bas already appeared in Bel· 
gium concerning that most recent hysterical wonder, Louise Lateau. The most note·' 
worthy production on this subject is that of the Belgian psychological physician, Lefe· 
bnre, LO wit: L. Lateau de bois d'Ho.iuc, sa. vie, sea extases, ses stigmates. Lou vain, 
1870. 
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selves to certain ideas. In some animals also, as is well known, 
one may induce quite similar conditions by keeping their bodies 
fixed for some time, or by holding dazzling objects close to their 
eyes.' 

Psychical Behavior. Hysterical .Mental Disturbances. 

Various psychical peculiarities and disorders of the hyster
ical have already been mentioned in the preceding pages. A 
comprehensive description of these extremely variable symp· 
toms, and a statement of the relations existing between hysteria 
and other mental disturbances, is still necessary. 

In the milder and more frequent cases, exalted mental irrita
bility is the most prominent psychical symptom. Pleasant as 
well as unpleasant emotions are provoked with unwonted ease. 
Patients are timid, easily overcome by any unexpected occur
rence, sentimental and sensitive. Every trifle annoys and upsets 
them, and there is this peculhirity, that a more recent stimulus 
may often effect a diversion in au exactly opposite direction. 
A despondent disposition, in which everything annoys and pain
fully affects the patients, and in which they feel misernble and 
incapable of doing anything, may immediately succeed an equal
ly lively, frequently exuberant and frolicsome tone, in which 
they see all things in a rosy light, and are often capable of extra
ordinary exertion. Peevishness is the leading characteristic of 
the hysterical ; it is the expression of exaggerated psychical 
activity. 

Nothing else is possible than that, under such circumstances, 
unpleasant emotions should on the whole preponderate, as exces
sive activity always has a tendency in that direction. An 

1 This bas been longest known in the case of fowl, which may best be "hypnotised" 
by holding their bodies gently but finnly on a tahle, while with the other band the head 
is directed to the same. A chalk line drawn on the table past the beak favors the 
development of the phenomena. Czermak has recem;Jy demonstraf,ed the same in other 

·birds. It is, moreover, very easy1 as the same authority has shown, to call forth tbill 
phenomenon in crabs, which it is only necessary to bold between the fingers for some 
time to see them remain motionless in the most forced attitudes. A similar condition 
may not rarely be observed in rabbits and guinea-pigs. 
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unamiable disposition is therefo re as a rule prononnced in the 
hysterical , is a source of grief to the pa tients themselves, and 
renders them objects of solicitude and anxiety to their friends. 
I n more ma tured cases the condition is more painful, melancholy 
alone prevailing, and not ra rely continuing for years, and any 
change of disposition which even then does not fail to occur is 
yet only par tial, more endurable periods sometimes interrupting 
those which are altogether grievous. In these states of ill
humor, pains felt in different parts of the body always play a 
distinguished part. 'fhese, as we have seen, are partly the im· 
mediate consequence of exaggerated mental activity , and to some 
extent ari se independently in consequence of increased irritabil
ity in particular sensory tracts. In both cases they serve to 
nourish the existing diseased tendency, and promote and main
tain the same, just as conversely an exaggeration of abnormal 
sensations and involuntary movements is caused by the attention 
with which their phy ical state is noted by the pa tients. It 
will, however, be evident hereafter that abnormal sensations 
alone cannot by any mean generally be regarded as the cause 
of hysterical ill-humor, any more than this can occur in the 
purely hypochondriacal tendency, which is met with uncon
nected wi th hysterical symptoms. 

The exaggerated psychical irritab ility of the hysterical usu
ally finds expression also in the appearance of rnrious idiosyn
crasies and peculiar iuclinat ions. Some hysterical people, in the 
presence of, or by reflecting npon, par ticular and a ltogether 
indifferent objects, experience the highest degree of repugnance 
and di staste. Especiall y often does the aversion to cer tain 
animals exist, such as frogs, mice, spiders, cats, and so on, 
whose presence frequently calls forth regular paroxysms of 
excitement, convulsions, and fainting. Others, on the contrary, 
render themselves conspicuous by the excess of their apparent 
partiali ty for particular animals, cats, clogs, birds, and the li ke. 
In their in tercourse wi th their fell ow-creatures, too, they fre
qaently show themseh·es to be ruled by the most violent and 
altogether un fo unded antipathies and sympathies. HatrPd and 
love fo r particular individua ls occnr in unwonted measlll'e and 
without defini te moti1·e. a ncl are displayed, now toward one now 
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toward another, according to the accidental changes of disposi

tion. 
The sexual processes which so frequently play a part in the 

causation of hysteria quite often leave their impress upon the 

psychical picture. Although it is absolutely incorrect to deduce 
hysteria exclusively from insufficient sexual satisfaction, a· was 
formerly done, and to consider all hysterical women as amorous 

and nymphomaniacal, yet it is not to be denied that the imagi
nation of many such takes an erotic direction, and that in some 
cases sexnal sensations prevail. It may be determined with 
tolerable frequency, in the case of exquisitely hysterical maic1ens 
and women, that an exaggeration of symptoms occurs in the 
presence of men. .Some ailments evidently owe their origin 
simply to the desire to be physically examined by the physician, 
or at least to retain him as long as possible in their presence. 
As a rule, therefore, those physicians are preferred by the hys
terical who lend a ready ear to all their complaints, and trouble 

themselves most with them. Such men, however, by no means 
aJways exercise the most favorabl e intluence upon the di seased 
condition. 

Bu t it is not only to the physician and in consequence of 
sexual excitement that the hysterical are troublesome and prone 
to exaggerate their symptoms. Their entire diRposition tanses 
them to be bnrdensome to their fri ends, and ehiefly in this way: 

the feeling that they are destined to suffer morn tlian others on 
account of their unfortunately nen'OUS constitution renders them 
selfish, and regardless of those other "rougher" natures. 'fhey 
wish it to be understood, not only that they am ill, but that 

they have to suffer in an altogether unprecedented manner. 
Frequently it is much less of their bodily ailments that they 
complain than of their life· s destiny, which they consider a very 

hard one. One very often meets with thi s kind of exaggeration 
in elderly hysterical females, i11 whom, in fact, external circum· 

stances have furni shed elements calculated to embitter and to 

develop the hysterical condition, whether it be that they have 
not attain rc1 the longed-for goal o[ matrimony, or that they 
have not found in marriage corresponding pl1ysical and moral 
'"tisfaction, or wllether i t be that as widows thry have to endure 
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grief and want, or finaJJy, that they must needs part with their 
grown-up and now independent children, and regard their Jives 
as objectless and desolate. They freqnently assume the ma8k 
or resignation and quiet endurance; but although they protest 
against any attention, and ever maintain that they are not 
worthy of regMd, yet are they annoyed and made ill by every 
trifle, and demand the most constant solicitude from their 
friends, whom they continually torment by their resigned air 
and indirect reproaches. 

But the same thing is also met with in every degree in 
younger hysterical girls and women, although, upon the whole, 
their exaggerations have more frequently reference to symptoms 
of disease. Some, in order to arouse attention and consideration, 
injure and burn themselves, maintain purulent cutaneous sores 
by using irritating ointments for a length of time, swallow 
needles, or stick these under the skin in the most varied si tua
tions, or attempt to hang, drown, or poison themselves, and so 
forth. Their arrangements are, as a rule, so made in such cases 
that the attempt is noticed and frustrated in time by their 
friends; but real attempts at suicide are also met with, or acci
dentally such a design proves fatal, even against the will of the 
patient. Others try to attain the same desired end by direct 
fal sehood and deceit, which is sometimes carried ont with snch 
cunning as to cheat for long their friends and physicians, bnt 
they are as a rule easily detected. 

Again, it has happened that the hysterical have drank urine 
and eaten even excrement, to vomit the same, and give rise to the 
belief that the said substances proceed from their stomach. As 
regards cutaneous hemorrhages which are frequently seen in 
the hysterical, it has already been stated that they only arise 
spontaneously in rare cases, and are as a rule artificially pro
duced by deceivers. Some hysterical people would lead one to 
believe that urine issued from their navels, breasts, ears, eyes, 
and SO OU (a phenomenon which, under the name or parnria 
e1Tatira, was of yore generally recognized as a symptom or hys
teria). Others have introduced living or dead animals (toads, 
frogs, worms, etc.) into the anus or genital organs, and in the 
presence of a credulous public have rep rod need them. Yet 
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others pretend to have had no evacuations from thei1· bowels for 
months or years, to have existed without food, or to have lived 
upon consecrated wafers, and so on.' 

In other cases the tendency to lie and cheat takes y et more 
objectionable forms ; the patients intrigue against their friends, 
state that they are the victims of the animosity of the latter, 
maintain that they have been persecuted and outraged, and 
sometimes play their part so well that not only the general pub· 
lie, but also physicians and judges are deceived . 

Another symptom which sometimes appears very prominently 
in severer forms of hysteria affords the clue to understanding 
some of these occurrences. This is the deep-rooted and persist
ently painful tendency, unbroken by any pleasant emotion, to 
"uncontrollable impulses" (Zwangvorstellungen). The patients 
frequently can only affirm that they feel themselves driven to do 
something bad to procm e peace ; sometimes it is particular acts 
which float before their imagination, and the thought of which 
purstrns them continuously until they are carried out. Occa
sionally they are compelled to mutilate themselves, and again to 
injure others. Sometimes they succeed by loud abuse and cries 
to avoid their impulse; at other times they rave, sing, dance, 
make a noise, and destroy everything they can lay hands upon, 
with t.he full consciousness and in the belief that they may thus 
gain relief. At other times, finally, it is the thought that their 
friends are anxious to render them uncomfortable by wicked and 
underhand devices, which pursues them in like manner, and 
occasions falsehood ancl deceit. 

1 Although medical works in which such marvels are credulously referred to have 
happily become rare (in the older writings they naturally play a great part), yet such 
are not altogether wanting even at the present day. The pamphlet of Lefebure on 
Louise La.teau. the stigma.tised a.nd wa.fer·nourished 1 has been already mentioned. Of 
others undertaken in the same spirit, there is one, published in 1858 by Dr. I. Ch. Seitz, 
of Pei:;t, viz. : The history of a rare and incomprcbeusihle disease, etc., with an appen
dix on froghirtbs. We are therein told of a young girl from whose eyes fruit pips 
sprang, from whose ears and navel freces escaped, and from whose anus and genitals 
fleshy shreds came away, while worms with black eyes were vomited, and many other 
such things; further, of a woman from whose genitals four and twenty living and dead 
frogs were passed, some of these indeed with cords of attachment. The birth of the 
frogs wa.s witnessed anJ believed in by several physicians. 
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It would be very unjust to conclude from the frequent ten
dency to deceive met with in the hysterical, that most of their 
symptoms, including convulsions, paralysis, and so on, were, as 
a rnle, intentionally produced and simulated. But we can well 
understand that many of the symptoms which awaken such a 
thought are the involuntary results of the lively and peculiarly 
powerful imagination which is coupled with the existing irrita
bility of the patients. 

This is seen most clistinctly in those cases in which hysterical 
symptoms are transmitted from one individual to another by 
means of psychical infection. This occurs partly in individual 
sporadic cases and partly more extensively in actual epidemics. 
It is generally the hysterical fits of different kinds (the most 
complicated forms of convulsions as well as the states of cata
lPpsy, ecstasy, and the like) which so multiply; but paralyses, 
a,mesthesire, a,nd hyperresthesire may also similarly infect. As 
has been already stated, it is always individuals already predis
posed upon whom this infection is operative, and in more exten
sive epidemics universally active predisposing causes may be 
demonstrated. But the repetition of particular symptoms of a 
peculiar kind in almost every epidemic is only to be explained 
by supposing that the powerful excitement caused by the repre
senta tion of certain sensory and motor phenomena brings about 
the actual occurrence of the latter. 

Not less distinctly is the influence of the imagination seen in 
a converse manner, when it ameliorates or abolishes hysterical 
symptoms. The conviction awakened in the patient, by what 
means soernr, of the possibility of cure, may almost suddenly 
abolish apparently the most severe and obstinate symp toms of 
disease, which may have ex isted for many years. It is some
times possible for the physician or for other people to influence 
the patient, and by their conversation to create such a convic
tion. In other cases the efficacy of particular remedies becomes 
an article of faith with the patient, and by this faith are they 
cured, equally whether we have to do with medical or with any 
other remedies. All possible quack oin tments, homeopathic, 
sympathetic and religions influences may, under certain circum
stances, have the same effect, if it be only possible to create a 
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sufficiently firm conviction in the patient. Threats are Wrnwise 
effectual in some cases, and especially during the epidemic prel'· 
alence of the disease. Prom all that has been said, it immedi
ately follows that the power and energy of the will undergo many 
alterations in the hysterical. Generally speaking, i t may be 
said, that in a ratio corresponding with the exalted sensitive
ness of the patient, impulses of the will increase iu frequency 
and power, but that the frequent change of temper compromises 
the consequences of this. The eccentricity of many of the hys
terical is shown in never-ending undertakings and their abandon
ment, and in spasmodic and imperfect work, without requisite 
energy. But in other cases one finds in them so great an endur
ance and resolution of will as is scarcely to be found in less sen
sitive people. 'festimony is bome to a one-sided energy of will 
in those cases, in which they subject themselves to the most 
excruciating physical pain, and endure the same with stoical 
indifference, merely to render themselves objects of interest, or 
in which they perpetrate the most complicated frauds, with a 
like intention. Moreover, in useful matters, e. g., in nursing, 
in activity in benevolent societies, and so forth, an incredible 
amount of endurance and self-sacrifice is exhibited by the hys
terical. If it is only possible to arouse their enthusiasm for any 
object, or to awaken their emulation, it may happen rhat 
patients who have hitherto lived in the greatest indolence and 
self-indulgence, and who have appeared incapable of executing 
the slightes t work continuously, suddenly undergo the greatest 
exertions and are roused to an untiring and persistent activity. 

But more frequently the power of will is small. At most the 
patients rouse themselves to transitory and limited endeavors; 
on the whole, they are the apathetic prey of their whims and 
fancies, which, through this very failure of will energy, take the 
upper hand in all their dealings. Even the wish to make up 
their mind upon necessary matters causes a painful sensation, 
and the slightest exertion seems an insurmountable barrier. 

In some cases this abulia reaches such a degree that the 
patients, when perfectly conscious, abandon almost every move
ment, do not leave their bed, take no nourishment, and some
times even do not observe the most necessary clean liness. Tt is 
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only when one attempts forc ibly to drag them from their couch. 
that they prove, by the energetic resistance called in to action, 
that they have not altogether lost the power of motion. 

Hysterical mental distitrbance.-By this term one under
stands those conditions in which the psychical symptoms of 
11ystPria descl'ibed are })resent in a more pronounced form ancl 
persist fo r a longer time. Strictly speaking, the simpler attacks 
of hysteria may also be considered psychoses, ancl in any case 
the limit to which the term mentioned has been pushed is quite 
undefin ed. The degree of disturbance, as a rule, decides the 
point less than its duration. Grave disorders of consciousness 
occur in connection with hysterical attacks, such as hall ucina
tions with en oneous ideas, dreamlike conditions, transitory out
bursts of mania, and so on. Sometimes the entire hysterical 
1iaroxysm is constituted simply by such psychical phenomena. 
But these temporary di sturbances, which are soon succeedecl by 
a normal state, are generally described merely as deliria, while 
one find s the term hysterical mental disturbance only applied 
when persistent psychical changes exist. Intermediate condi
tions are, however, numerous. It is ra rely that in patients who 
suffer from complicated attacks the psychical behavior is in the 
interva ls perfectly normal. Some of the lively images which 
appear during such paroxysms are snbsequently considered real. 
IC the deliria are frequently repeated, and these, as a rule, take 
much the same form, a few false ideas grnd ually remain; later, 
more complicated insane creations are developed. 

The subject of the delirium rnries with the former mental 
condition of the patient. It is frequently religious; the sufferers 
see hea1·en open and have divine visions, converse with the saints, 
anrl hear and promulgate provhecies in "prose and verse. In like 
manner do the attacks of " being possessed " (Besessensein) 
arise, which have their origin in religious discourses, and which 
played a great part in the hystel'ical epidemics, especially of 
former centuries, but also at the present day are not altog<'ther 
rare. Patients think they can recognize the dev il or some other 
wicked spirit in theil' interior, feel that they are urgecl to phys
ica l strains and cramps by the same, and are compelled by these 
unclean agents, in spite of themselves, to utter unholy words, 
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blaspheme God, laugh at the priest, and so on. Others talk in 

a different key, according as one or anotller spirit urges them to 

speech . Quite analogous, but less known to the superntitious, 

and therefore less used by such, are the cases in which pa ti ents 

feel themselves magnetized, electrified, 01· physically acted upon 

in some other indefinite manner, and refer their convulsions and 

peculiar contortions to these physical agents. 

In other cases patients are transported to fairyland, where 

milk and honey flow, and are overwhelmed with power and 

riches, ancl where, finally, the Prince is not wanting who raises 

them to his throne. Above a ll, an erotic character is rarely absent 

in these deliria; it appears as well in the vi sions of heavenly 

brides as in the declarations of the possessed of Satan, and as in 

those influenced by rnagnetism 01· otherwise. It is seen most 

pronounced in those cases in which patients erroneously suppose 

that they have been ravished by those who lmve access to their 

person. And in such cases details are sometimes recounted 

with so much minuteness, and deviate so little from what is 

possible, that on several occasions trials have been instituted 

upon such accusations, and in a few instances convictions hnxe 

followed. 
If such attacks o[ transitory psychical disturbance only rarely 

appear, their impression is gradually obliterated, and the remain

ing mental life of the patient is not further influenced. Ir they 

multiply, howevPr, persistent mental aberration is more and more 

induced. But patients are even then sufficiently wide awake for 

a Jong time, and conceal their tuad ideas, the continuance of 

which is only to be recognized by their ecs tatic and fanciful 

demeanor, or by their peculiar, reserved, irritable and irascible 

behavior. Hallucinations sometimes cause them, even in the 

intervals of attacks, to betray it. The delirium easil y breaks out 

in consequence of extemal causes and excitations ; but much 

more frequently does one find that it makes its appearance in 

a perfectly periodical manner and without demonstrable cause, 

being regularly introduced by a condition of greater irritability 

and ill -humor. 
In other cases there arise continuous psychical distmbances, 

which are not particularly affected by the fits, although certain 
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typical val'iations in the intensity of the symptoms always 
e:d st. 

The character of the aITection in a portion of these cases is 
merely that of 1nelanclwly, and that, too, in its purest and 
simplest form. 'Vithout eYer haring hallucinations or mad 
ideas the pa ti ents feel constantly wretched, anxions, inca pable 
of enjoyment in the society of others, complain of a miserable 
sense of desolation and a painful inability to make up their 
minds or work. Under these circumstances t hose uncontrollable 
impulses before menti oned usually appear, and urge them to self
rnutilation or attempts at suicide. It is just in these cases, too, 
that one frequently finds the desire to inti·igue against, slander, 
and injme others, thereby to derive a certain sa tisfaction .for 
their own ailments. Hence, these patients cause much unpleas
antuess both in the family and in asylums for the insane, in 
which they liarn frequently to be confined. 

This is still more trne of tlw seconc1 form of continuous hys
terical mental d isturbance, the phcnomenn of which correspond, 
as a J'ule, to the cl inical pictul'e of so-called folie raisonnante. 
This almost always affects patients in whom Lhe tendency, at 
least, to hysteria is congenital , al though occasionally sy mp
toms of it first appear at a later period. Such patients are com
pletely rul ed and hindel'ed in theil' work by their ever-changing 
fancies; though sane enough to know that thereby they come 
into conflict with their su1-rotrndings, they arc unable to rurb 
their inclinations and impulses; the moral sense that t11ey sh ould 
strire against this is either originally absent or is lost in conse
quence of the di sease. For any usefu l or steady employment 
they are unlit, but pursue their own selfi sh aims with the grea t
P't pPrseYernnce; the sexual appet ite is often strongly developed 
in thPm. and indulged in a shanwless manner ; not rarely they 
are giren to drunkenness. The desire to multiply vices is the 
predomina nt featnre in their endeavor; in the most adroit fa sh
ion they cheat, lie, and steal, and in the lattel' case, usuall y, see 
the necessity of casting suspicion upon the innocent. They fre
quently go to work with much spirit and cunning, ancl m·er seek 
Lo cloak or palliate the perver sity of their actions by clever a.rgn
ment. An m·erwcening egotism at the same time charactel'izes 

VOL. XIV.--35 
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all they say; without lribodng nndel' aetnally el'roneous ideas of 
their position, yet they almtys hal' e a sensP of superiol'ity, and 
imag ine all must make way fol' them. The weakness present in 
all the ingenuity, morcovel', !'eveals itseH in these as in cases or 
folle raisonnante arising from othPr causes, in the never-failin,g 
belief in the incontrovertible natnl'e o[ the arguments adduced. 
Bt1t many of their falsehoods and deceptions are usually the 
expression of deeper di stul'bances of intelligence. They them
selves believe what they say, their memory deceives them, and 
reproduces previously relatecl falsehood in the sense of their 
ruling passion. Sometimes they also suffer from !1allucination' 
which may gl'adually transform themselves into eompletely estab· 
lished erroneous ideas. Occasional more powerfully excited con
ditions are rarely absent, and are producl'd ei thel' by conflict witlt 
their fri ends or arise spontaneously . Confusion, delirinm, loss 
of ideas, and pronounced maniacal states are thu s developed. 

Finally, primary derangement (primare Verriicktheit), 
which may develop, partly with and partly withot1t hallucina
tions, may be described as a thii·d form or chronic hysterical 
mental di sturbance. These cases are closely allied to those aris
ing from paroxysmal delirium, of which we have already spo
ken. The delusion of being possessed, magnetized, 01· otherwise 
haunted, and ideas of importance (Griissenvorstcllungen) of the 
kind described, may gradually develop without the assistance 
o[ fits. Here, too, sexu,il ideas are not, as a rule, absent. Con
ditions o[ thi s kind always advance progressively, and gradually 
lead to ever greater fixation and increase of erroneous notions, 
ancl finally, to imbecility. In other forms of hysterical mental 
c1istnrbance, also, this is usually the ultimate result; yet they 
may retain a considerable amount of in telligence much longer. 

Progress and R esults . 

Hysteria is almost always a chronic disease, which exists for 
many years, and, as a rnle, only completely disa ppears at an 
ad vanced age. Even cases commencing suddenly, in which a 
violent succession o[ severe symptoms is frequentl y observed, 
rarely recover quickly; usually, after a comparatively shnrt timr, 
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a remission occurs ; but di stinct hysterical symptoms continue, 
which on every oppo,.tunity may become agg,.arnted. 

To determine exact stages in the prog l'ess of hysteria. is im
possible, on account o[ the great variability of indi,·idual cases. 
Ln cases with a powe1·[ully developed predispos ition the increased 
i1Titability an tl peevishness is well mal'ked , even in childhood ; 
the conn1l sirn attacks generally first occur later, at puberty. 
On the wh ole, they are met with at this period most frequently, 
and oft en completely di sappear, a fter its termination, without 
the disease on that account ceasing to exi st. On the contral'y , 
it is just then that other, and especially the psychical phenom
ena, appear more prominently a nd persist. 

The intensity of the psychical phenomena , moreover, stands 
in no constant relation to that of the other symptoms. There 
are hysterical pe1·;;ons, in whom the peculiarity of the psychica l 
behavior is only evid1,n t in a small deg,.ee, while paral yses, pains, 
anmsthesim, and so for th, ;re powerfully de,•elopcd, and fre
qnently remain obstinately fixed for a long time a t particul:u· 
part · of the body (so-call ed local hysteria), wliil e in other cases 
the psychical syn1ptoms come to the front , aucl there are merely 
indications of the rest. 

Nnmerotts changes almost always occur in the course of hys
teria, both as 1·egarcls the combination of particular symptoms 
ancl their intPnsity . Exacerbatio n~ o[ten occur regularly at the 
menstrnal period ; they arc, moreover, induced by the most 
varied external influences. Remissions may likewise be thus 
induced; sometimes they appear without any recognizable cause, 
and occasionally intenupt in an altogeth rr unexpected manner 
the fatal monotony of symptoms, when one has looked upon 
recorery as no longer possible. 

These n·missions an\ as a rule, only transitory, and after a 
longer or shol'te1· pe1-iocl , either the fornwr OI' other hysterical 
sy mptoms again make their appeamnce. ~fany of the so-call ed 
CUR ES of hysteri a are. in fact, no thing else than such remissions; 
the continuance of the disease is di stinctly shown by the fac t, 
that the slightest causP is s ufficient to call for th severe symp
toms a!la in . At a ll events, the complete cure of hysteria b<'fore 
the period of involu tion is a rare event. I t takes place most 



548 JOLLY.-llYSTER!A. 

frequently in those cases in which the disease has been acqnii·ed 

and in which it is possible to remove the exciting injurious infl11-

ences. 
'l'he higher degrees of hysteri cal mental disturbance, as a 

rul e, first develop thern selve,; after the di sease has ex isted for 

a Jong time; thesP arP, m•ireover, fo r the most pa rt cases of 

inlwrited hvsteria. Sometimes they fas t di stinctly appear at the 

climacteric. period, which is in other cases the tmning-point 

tow:u·ds recovery. It sometimes also happens that the first 

sy mptoms of hysteria appear at puberty , that the disease then 

remains latent to a certain extent, again to reappear in a pro

nounced man ner at the period of invol ution. 
\Ve have repeatedly spoken of mild and severe cases of h,rs· 

teria, and it is ev ident that there are very different degree,, 

from those simple forms of increased irritability to the rooted 

psychical alterations, the attacks oE general convulsions, and the 

widespread paralyses and anrosthesim which one sees in other 

cases. 
But it is sca rcely possible more definitely to limit thP differ

ent degrees of hysteri a. If (like' Dubois) we rega1·d as a test the 

violence of the hysterical lits and the degrne or clisturlwd con

sciousness during these, we shall form quite erroneous conclu

sions. There are cases with fits, very severe, but separated by long 

intervals, and it may happen that in these interval s scarcely an_,. 

noteworthy di sorders exist. In other cases fi ts are altogether 

absent, but the psychical function is so persistently abnormal. 

and all attempts at cure are so perf,•ctly fruitless, that we cannot 

c·ertainly regard the latter as milder than tho former . One can, 

a.s a rnle, best determine the nmonnt of distu rbance by the dep;ree 

of pel'Sistent psychical abnol'll1ality, althonp;h thi s again affords 

no measure of the intensity of other symp toms. If fits. paral

yses, anresthesiro, and contractions associate themselves with the 

severer psychical disorde1·s, we have to deal with the most aggra· 

vatecl forms of the disPase. On the other hand, those cases are 

often comparatively mild in which, by psychical infection, con· 

vulsions and other phenomena, oven grnve disturbances of con· 

sciousness, are call ed.forth , the appearance of which under other 

circumstances would have to be considered very serious. 
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Ilysteria has only mrely an influence upon the dnration of 
life i n the case of those affected by it. Even states of extreme 
marn~mus, which are occasionally produced by it (hysterical 
romiting, ]He morrhage, etc.), are rarely of such evil omen as 
\\"hen they result from other di seases. It happens more fre
quenlly that exhausted co nditions, otherwise orig inated, which 
procluco hysteria, cause the fatal tennimttion. But cases are also 
knoll"n in which the di sease alone was to blame for this, and in 
different ways in particular cases. Under the name of acute 
falal liysteria cases have been described, in which, after a course 
of severe hysterical disorders, which, as a rule, have owed their 
ex istence to a psycl\ical influence, deatl1 has occurred within a 
Jew clays or weeks. In some of these cases numerous and pow
erful epileptiform convulsions appeared; as in the case of true 
epilepsy, a cyanotic condition developed itself, the patients col
lapsed, became soporose, apd in this state died. \V1rnderlich 
was able in one such case, shortly before death, to c1etern1ine a 
distinct rise of temperature to 43° C. [109.5 Fah.], without its be
ing possible to di scover a local process in the nervous system or in 
other organs as a cause for this. In Rullier's frequently quoted 
case (These de Pads, 1808), epileptiform tits appeared, and also a 
persistent sense or constriction in the pharynx and larynx, so 
that a clinical picture, similar to that of hydrophobia, was gi,·en 
rise to. The patient in q uesLion, a gid fifteen years of age, 
became ill in consequence of a frigh t cltufog menstruation, and 
alter her condition had lasted fol' two clays, site died in an 
epileptic fit . In her case, also, no changes were discoverable in 
the brain. The cases related by L. l\Ieyer are of rather a differ
ent nature. In these, acute insane excitement o.r a nymphornani
acal character was Jirst developed ; general convul sions followed, 
as also contractions and rig idi ty in pal'ticular muscles; the 
patients quickly collapsed, and died after the di sease had ex isted 
for a few weeks. Here, too, any change in the nervous system 
was absent. Nothing definite can be said concerning the true 
cause of cleath in such cases. It can only be surmised that the 
diseased p1·ocesses in the nervous system itself, which occasion 
the delirium and the other symptoms, ~!so ultimately cause 
paralysis of the respiratory muscles and heart, as in those con-
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ditions of so-called del irium acutum which are quite identical, 
but arise withot1t hysterical symptoms. 

But the fatal resul ts desc ribed occur not merely in acute 
cases of hysteria. After a tedious and chronic com se, a like 
violent episode may put a 11 enll to the di sease and life; as a rule 
milder chrouic distm bances Lave preceded for a length of time 
the so-called acute conditions, as, for example, is stated in the 
three cases related by l\Ieyel". Also i11 a second case of hysteria 
with a fatal result, related by \Vunderlich, the disease was 
chronic; a patient who had suffered for years from all possible 
hysterical symp to ms, paralyses, hypen-esthesire, loss of sight and 
smell, going ou even to difficL1lty in swall&wing, ancl vomiti ng, 
fell into a state of marasmus, without eviuent physicn.l cause, 
got more and more emaciated, and finally died with febrile symp· 
toms, withont the necropsy revealing changes within or without 
the nervous system which could be,.regarlled as the cause of the 
phenomena observed. 

Indirectly, in consequence of hys teria, death may take place 
in those cases in which patients m11 tilate themselves, with 01· 
withou t the intention of su icide. It has been already stated, 
that the attempts at snicide of snch frequent occurrence in the 
hysterical are onl y rarely undertaken in earnest. I know seveml 
such patients, who have already attempted all possible kinds of 
suicide, have cnt their throats, throttled, hanged, and burned 
themselves, leaped into water, and swallowed phosphorus and 
sulphuric acid, but on each occasion, under circumstances which 
rendered rescue probable. But cases are likewise known in which 
snicide has actually been effected by the hysterical , and, more
over, instances in which death resulted from self-mutilations 
undertaken with other intent. Thus, swallowed needles, which 
frequently pass through the stomach and bowels withou t much 
difficul ty, have in some cases penetrated the walls of the digestive 
canal, and caused fatal peritonitis. 

Diagnosis. 

There is no difficulty in diagnosing hysteria if we have to 
deal with fully developed cases, and have an opportunity of 
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watching a considerable po1·tion of its variable cal'eer. IndPed, 
it is frequently possible to recognize the presence of the diseas1· 
at fit·ot sight from some cltamctel'btic symptoms, above all from 
the p>ychical behaviol'. 

In othel' cases, difliculties arise in val'ious ways. In the fil'St 
place, it is scat'cely possible Lo distinguish hysteria distinctly 
from those conditions or so-c·allecl 11en•o1ts11ess, nenous tempera
mu//, increased irritability, 01· whatever el:;e it may be desig
nated. In these states all th e actual l'h·ments of 11ysLe1fa exist, 
and their progl'essive development merely is necessa ry fol' the 
outbreak of the disease. \Y e may therefore l'egard it as an hys
M·ical tendeney, 01· mild degree of hystPt"in. By taking this 
dew we can say with Sydenham, that the majority of women 
are hysterical. It is, however, more convenient to maintain the 
distinction as nmeh as possible, as otherwise onr conception of 
th" disease becomes extl'emely hazy: the tendency lo the dis
ease also does not by any means nee1·s~:uily progress to the 
di,ease itself; it may remain undeveloped, and from allied in!lu-
1·11ces may also favor the development of other forms or nene 
disease. 

From what point, then, is the term hysteria applicable? The 
frequent change of temper, the e:rnggeratecl SPnsibil ity to psycl1i
tal impressions also occur in nervon::; persons; sorne, too, of the 
<pasmodic symptoms appear in these, sueh as globus and the 
i111·reasecl action of the heart ancl respiration, etc., freqnPntly on 
1wy olight occasion. At any rate, it is questionable to make the 
diagnosis of hysteria clepend1'nt upon the presence or absence of 
a p:uticular symptom. But its presence may be assumed with 
Cl'tfainty, if the psychical peculiarities which mainly character
izp it at'e distinl'lly pronounced and persist, if the variations of 
temper make tl11·ir appearance without any external cause and 
an• <'X<'f'Ssi1·e in all directions, and if the coJTesponcling altera
tions of 1·olition and o[ the imaginative facnlty exist. "Cnder 
•11eh cireumstances, some at least of the characteristic disorders 
of sensibility and motion may always at the same time be 
demonstrated. Indications at least of attacks are prPsPnt, if 
only in the form of occasionally occnrring fit s of laughi ng and 
weeping, of globns, singu ltns, and the like. But one must likr-
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wise nnmber those cases with l1ysteria in which the fits are 
developed in a characteristic manner, with a less severity of the 
persistent psychical symptoms, whether they be the genernl con
vulsirn ::ittacks, or those ol c::italepsy, ecstasy or hypnotism. On 
closer observation it may nevertheless always be detenninecl in 
such c::ises, that the psychic::il alterntions, though, it may be, 
trivial i11 comparison with the severity ol the fits, are yet never 
completely absent. 

Other individual symptoms o[ hysteria may also appear in so 
characteristic a form that they can easily be recognized as hys
terical, even when the psychic>Ll condition is less marked. This 
applies both to the different forms of paralysis, and anrosthesia, 
and to spasms and painfol affections in particular organs. But 
the difficulties of diagnosis become greater the more isolated such 
symptoms appear, a11d the more obstinately they remain fixed 
in particular parts of the body. The point to be determined in 
such cases usually is, whether so-called " local hyste1fa" or more 
deeply- seated anatomical changes of the part affected are present, 
ancl it is evident that this point is o[ the greatest importance in 
reference both to prognosis and therapeutics. In describing 
particular symptoms, notice has already been taken of the mani
fold difficulties which beset this part of the differential diagnosis, 
ancl of tlie deplorable mistakes which may be committed with 
regard to this subject. It may in general be said, that the 
most careful investigation of the whole state of the patient in all 
suspected cases, is as indispens::ible as the minutest examination 
of the parts in which the local symptoms appe::ir. The absence 
of visible ancl palpable changes in the organs which are the seat 
of severe pains, frequently ::ifforcls a good reason for the assump
tion of the nervous character of the disease. But oftentimes it 
is only after long observation tlrn.t it is possible to attain cer
tainty as regards this, and particularly also as to whether a 
combination of hysteria with local disease does not ex ist. 

\Vith regard to the disc1·imination of certain cases of hysteria 
from cases of actnal disease of the vertebrce and spinal cord, 
reference may in all essentials be made to what has been already 
saicl. Pain and sensitiveness of the vertebrrn, which are so 
frequently met with in the hysterical, are comparatively mre 
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phenomena in clisea es of the spinal coril. The exciting causes 
which are wont to iniluce 11ysterical paralyses (as n l'ule, psychi
cal iulluences) do not easily lead to organic changes in tho spinal 
cord. But it is not to be denietl that cases of the latter kind 
occn1", as also that hysterical paralyses do not always distinctly 
proceed from such influences. Some cases of 11,rstel'ical para
plegia, with disorders of sensibility, exa ltetl reflex excitabil ity, 
and contractions, so completely resemble others in which myeli
tis 01· sclerosis exists in particular portions of the cord, that the 
diagnosis is only formed from t.lie progress of the case, and from 
symptoms otherwise present. It will be least possible to dis
tinguish cases of so-called paralysis asccndens acuta, which run 
a favorable course, from hysterical paralyses progressing simi
lal'iy. Moreover, there are w me ca$eS of multiple sclerosis of 
lite brain and spinal cord, which cau only with certainty be 
diagnosed from hysteria in their later s tages, antl by the final 
iss ue. These are the cases ill which the paralytic phenomena 
freqt11'ntly alter their position, paroxysmal exacerbations, and 
frequently as sudden ameliorations, take place, and convulsive 
attack:,; aml disturbances of consciousn<'ss of a like complicated 
nature, as in hysteria, are met with. 'file disonlci-::; or degluti
tion and articulation, also characteristic of the fonner disease, 
are now and again observecl in hysteri cal people. liyslerical 
liemiplcr;ia is, as a rule, easily c1istingnishet1 from paralyses 
caused by apoplexy and encephaliti s, by the w •11-markecl dis
orders of S<'nsibility, and l>y the absence of facial and lingual 
palsy, yet in certain loca lizecl affections of the brain the same 
symptoms o<"r ur as in hysterical hemiplegia, aml occasionally 
the c1iaractcristic disorders of Sl'ns ibility are absent in the latter. 
'rlw appearance of secondary trophic changes in the palsiPcl 
extremitie::; a.I most always argues the material character of the 
dbense. 

To distinguish the convulsive attacks of the hysterical from 
thosP of the ep ileptic is in somcl'cases as easy and simple as it is 
in others impossible. Attaeks occur in exquisitely hysteriral 
l>t•rsons which must in all respects be regarded as epi leptic', and 
wld!'h can 01ily be recognized as symptomatic o[ hy"teria in that 
they, like the other sympto111s of this di"ease, arc cliang<"lble 
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in their outbreak, and may be supplan ted in the most variable 

rnanncr by other symptoms. '!'heir definition as hystoro-e pi 

leptic can on ly be understood in this sense. At all e1·ents, tl w 

same exciting process in the brain constitutes the basis of !ht· 

individual attack, whether it arise as the result of 11,rsteria, or 

in consequence oI one of those other numerous causes, which 

induce true epil epsy. 
U11de1· certain circumstances, the differential diagnosis betwel'n 

11ysteri<L and !typoclwnclriasis may be very diffi cul t. 801111· 

have regarded these as essentiall y the same, and by one of the"' 

names have c!Pscribed both diseases, or have classed them under 

the general name of vapeurs, etc., or even, like Bouchut, extended 

the signification of general nervousness so far that the most 

1·aried cases of hysteria and hypochondri asis could be includt•tl 

in this term. Others finally have considered the hyste1fa of th1· 

female, and the ltypochondriasis of the male, as phenomena of 

one and the same di sease, which merely receives a different 

impression from the Yarying psychical constitution of the two 

sexes. I believe we must in the meantime maintain the di stinc

tion between the two di seases, although it is not to be denied that 

they present many points of alliance and pass over in to one 

another. In cases of hysteria in which the characteristic pecu

liarities of the psychical conduct exist, anll particularly the per

petual Yariations in temper, they cannot easily be confounded. 

Paralyses o( the kincl met with i11 the hysterical almost nerer 

occur in the hypochondriacal, convulsive attacks only mnch more 

rarely and not in the same variety as in the hysterical. On the 

other hand, a sort of ill-hnmor supetTPnes in some cases whieh 

can only be described as hypochondriacal. The phenomena of 

hypochondrfasis here associate themselves with hys t<01·ia, as do 

in other cases the phenomena of epilepsy, or those of chorva . 

Conversely, the phenomena of hysteria may later appear in 

cases at first purely hypochondriacal. \Ve must first possess a 

more exact knowledge than we at' present dcJ of the physiological 

connections of the symptoms of both diseases, and of the pl'O 

cessPs in the nervous system which constitute their basis, before 

WP can more slucrply establi sh the boundaries between them, and 

probably also in other important direc tions. 
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Prognosis. 

The prognosis or hysteria, quond Yitam, is almost always 
favor:cblo. Cases o r a fatal issue of the lli sease (from su ffocati on 
in co nsequenc e of spasm of the g lotti!:-5, o r in cornn. after severe 
con\·ulsive or ca taleptic H t~, or from exhau st ion afLer conditions 
o( intL•nse exc:ilcnwnt, of an acute or chronic character) arc so 
(•Xtrern eJy rare that OHO lll:l.)' inf he case or hysterical people be 
unco 11cernecl evl'n with s ucl l symp to m::; as must awaken tho 
gran..>st anx iety when they appear as a. re:.'.rn lt o f other dist·ases. 
This applies, for example, to the rnarasm us which set:; in aftL'l' 
pPn~i~lent hysteri cal \·omiting, 01· afll'r repeated hemonhagt>s, as 
al so to tl1 e profouud sy ncopi Ps which s01 11etimes make thei r 
app~aran ce in patients, willt and witl1 out fits, a 11d so on. Nen~r

tlwlt\ss, we mus t alway s remember the po~sibility of a. fatal iss ue 
in l" uch cases. Jf other physical diseases ex ist, in whose train 
the hysteria lil'st a1·ose, these may of course render the progno· 
si", as to tho lif"o o[ the patient, unfavorable. 

But rm·,,Jy as hysteria , pure anll s in1ple, causes death, so 
rarely does complete reco1-ery from it take place. Even where 
the latter has apparPntly been efft•ctPd, it is, as a rule, observed 
that the sli g htest cause is sttflicient to reproduce the disease. 
Jn thi s respect, the prngnosis appears most unfavornblP in those 
<·a!:ws jn which the tendenC'_v to the disea::;e js congenital, and in 
whi ch sympto111s of it first appear in childhood. Jn such cases, 
an exaggernti on or these 111ay u sually be pred ictecl to occur dur
ing the perioll or puberty, altlwllgh it is true that after the 
termination of this period considernble remissions so mi:::. tim es 
tak.P place. But there likewi:w the n ocem (urtht?r px:aeerhations, 
which can not always be d ist inctly refelTl'd to particul a r exciting 
rauses. The last hope or such patiPnts is the age of decrepitude, 
hut again, it is just the peri od of involu tion which frequently 
induces exace1·bations, ancl g ives an impetus, especiall y to the 
nore i111·ptprate and, in their prognosis. absolu tely unfavorable 

forms or nw11 t:i.l disturbance. 
'l'he mo~t fa \'Ornbl e prognosis mny lw p; in:-n or those cases in 

which tbe tendency to hysteria, and the di sease itseH, have been 
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acquired from demonstrable physical ailments amenable to 
treatment. A persevering treatment is most frequently rewarded, 
particularly when the causes am states of exhaustion resulting 
from se1·ere mailLdies, or after great but not persistent hemo1·
rliages; also when hysteria has been inducecl by affections of 
the gen itals, the cure of which is possible, or by conditions which 
are in themselves of a transitory nature, as in many cases of 
chlorosis. If, on the other hand, the causal diseases are them
selves of a chrnnic and incurable nature, if they do not also 
threaten the life of the patient, the prospects of curing the bys· 
terfa a1·e bad. But even in cases in which the fundamental ail
rnent can be removed, and in which there is no congenital pre· 
disposition, we must not be too sanguine in our expectations. It 
is very freq ttently observed that the altered condition of the 
nervous sys tem continues, even when the cause which induced 
it no longer exists. It is indeed frequently possible to get rid 
of the more acute and grave symptoms of the disease; but the 
tenclency to further outbreaks remains implantecl in the nervous 
system, and on every opportunity again comes into play. 

'fhe same applies to cases of hysteria caused by powerful 
psychical excitement. They do not by any means always justify 
the favorable prognosis, which we might expect from the short 
clurntion of the injurious influence. On the other hancl, the 
forms of the disease which arise purely from psychical infection, 
are sometimes rapidly cured by simply isolating the patient or 
by suitable moral and physical treatment. 

The prognosis with respect to the intensity of particular 
stages of the disease clill'ers from that regarding its progress as 
a whole, as also from that respecting individual symptoms of 
hysteria. \Ve have already repeatedly spoken of the unex
pected remissions which may occur after the long continuance 
of apparently grnve symptoms. Snch remissions take place, in 
cases both of congenital and acquired hysteria, sometimes with
out ev ident cause, ancl again in consequence of moral iniiuences 
of the most val'ied description; at other times these remissions 
are to be attributed to the fact that the cure or improvement of 
the physical diseases constituting the basis of the hysteria fol
lows by natural or artificial means. These remissions may under 
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certain circumstances be so complete that it is with cl iffi culty 
we can recognize the continuance of the disease, or first obsen·e 
it by the reappeamnce at a later periocl of exacerbations, unex
pectecl aucl without sufficient external cause. Sometimes, how
ever, merely the predisposition to hyste1fa persists, ancl consicl
erable exciting cause a.re necessary again to cause an outbreak. 

The incliviclual symptoms in the sensory ancl motor spheres, 
both alterations of circulation and those of secretion, are col
lectively capable of reco,-ery, even when they have ex islecl neYer 
so long or been repeated never so often. It cannot positi,·ely be 
prccli ctecl of any one of them whether it will persist or clisap
pear; but one usually fincls that, if the same sy mptom repeat
edly shows itself, it becomes more obstinate, ancl later can no 
long<'r be removed by the same means as on its fir:;t appearance. 
It ean almost never be predicted what symptoms of hysteria will 
yet transpire in the cou1·se of a given case, although the fre
q11<>ncy of certain combinations, such as paralysis with ana~s
tlwsia, spasms with increased sensibility to pain, and so on, 
someti1i10s affo1·ds g l'ound for su rmise in thi s respect. 

Deeply rooted and persistent psychical disorders a[ord the 
most unfarnrable prognosis of particular symptoms. Transitory 
phenomena of this kind, even when they are Yery violent, may 
re1mtin without any greater sign ificance for the furth er progrc'ss 
of the case. But if the signs of moral perversity, of folio 
raisonnante, are once distinctly cl evelopecl, or if fixecl 0rroneous 
ideas have formed, a complete restoration is al most never to be . 
expected. This is more likely to occm in the purely melancholic 
conditions of the hysterical, if these have not already phtyecl a 
]ll'Olllinent part in the active cle,-e[opment Of the Ji sease, and 
thus become an inerad icable habit. 

'l'he attacks of ordinary insa nity, which make their appear
ance in some cases of hysteria for a shorter or longe1· periocl, are 
likewise capable of complt>te recovery (Riickbilclung), but are 
npt to induce irremediable conditions of psychical weakness. 
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'J'reatment. 

1. P rophylaxis. 

The rarity of complete cures of the disease, when it has on r<' 
fully developed, renrlers it the more important to eo111ba t anrl 
impede its small beginnings, lest from a condition o[ l1ysieri cal 
predisposition the disease itself should be evolved. Such a11 

inttuence is chiefly poss ible in childhood ancl youth ; but 1l1e 
physician, of course, is, as a rule, consnlted when the evil con
sequences of a defective regime come to light, and we harp 

already to treat no longer the tendency, bnt the di sease itself. 
If one has an opportunity of g iving timely advice in cases or 
congenital predisposition, we must treat in accordance with tlw 
indications, which have already been mentioned in di scussing 
the etiology, that is, insist upon the avoidance of those educa
tional defects which notoriously assist the development of 
hysteria. As physical debility so frequently exercises an inju
rious intlnence in this respect, it must be combated by all th <' 
means at our command. Diet especially must be superintended, 
and we must take care tbat the children only receive sustaining 
and easily assimilable nouri shment. The unlimited indulgenC<' 
which some paren ts exerci se in this respect merely leads to this, 
that children constantly upset their stomachs with dainties, and 
generally acquire a repugnance to all wholesome and nntl'itious 
food. States of exhaustion and mamsmus in a high degree and 
quite a host of hysterical symp toms sometimes develop in thi s 
manner at an earl y period, which one may rapidly diminish, if 
it be possible to ga in so much authority over a child that it will 
submit to a rational regulation of its di et. It is no less impor
tan t in such cases of th reatened effeminacy ancl weakness to 
attend to the " ha rdening" of the body against inflnences o[ 
weather, and to their becoming used to muscular exertion. 
Regular exercise in the open air, cold bath s in summer, swim
ming, gymnastics, a.nd the like, mnst be very strongly recom· 
mended [or such children, while allowing them to sit still in th1• 
house for any length of time, and anxiously shielding them fron1 
every draught and from all exertion in any degree uucomfort-



TREATMENT. 559 

able, must be considered decidedly dangerous. Innring oneself 
to physical pain in such a case is of itself a procedure tending 
to corporeal robustness. Partict1lar care must also be taken that 
the timidity and anxiety so frequently present in nenonsly dis
posed child ren be removed, and that they accustom the mseh es 
to suppress such emotions and to overcome their fear of certain 
animals, of remaining in dark rooms, of being alone, and so forth . 

Apparent, however, as is the importance of these principles, 
it is not supertluous to give waming that the proper limits be 
not overstepped in such a case, as we so frequently find they 
are; the hardening process is carried on wi th a species of fanati
cism, which, disregarding the powers of endurance of the indi
vidual in question , saps hi s strength instead of promoting it. 
lt is just these nervous children of whom we a re speaking who 
are so often weakly out of doors ; if they are now incited to 
exertions to which they are not equal, the con8eqnent exhaustion 
is the grcatPr, and self-confidence di sappears, instead of increas
ing. If Chey are, notwithstanding, forced by threats an cl pun
ishment to attempt what tht•y cannot accomplish, one is the 
more certain to produce natures timid, anxious, and irresolute, 
ancl therefore quite under the control of their feelings. P eople 
must equally be put upon their guard against accustoming chil
dren suddenly and by violent means to frights ancl surpri ses. 
Yarious cases are known in which just by such attempts (as, for 
example, suddenly leaving them alone in the dark, or forcing 
them to touch animals of which they were afraid, and so on) the 
11ystedcal predisposition has been confirmed, or the outbreak of 
severe symptoms actually induced. An intluence upon the 
mental has, in the main, to be exerted according to the same 
principles as upon the physical development. Here, too, we 
must take into consideration aright the individual to bo dealt 
with, ancl avoid ex tremes. J\fo1·eo1·er, it is specially important 
in this case to eschew the ev il consequences of too great cndea
l"ors, such as are frequently macle by nervous ch ilclren of pre('o
cions in tellect, in a measure spontaneously, and partly urged by 
am bitious parents or teachers. 

All these regnlntions for educa tion are of great importance at 
the period of puberty, as at this time many injurious influences 
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come into operation which fnrther the c1Pwlopn10nt of hysteria. 
At this period, indeed, it is often too late to combat efl'ectnally 
tlie seeds of tlrn disease, which Ji.we been already Jirmly im
planted. Particular attention must be paid to the chlorosis 
which most frequently makes its appearance in girls at this agP, 
and which is to be treated on recognized principles. Noth ing 
Iurther has to be added to what has already been said as regards 
the appropri ate physical a nd mental tra.ining at the lwriod of 
puberty, except Lhat we must avoicl allowing children to learn 
ch ildhood too soon, and that we n1ust carefully stri ve against 
the tendency to fancifulness and abandonment to fa ntastic ideas 
so frequently met with at this time. Pnrther inferences to be 
drawn from these principles are self-e,·ident. 

Little in particu lar has to be said of propl1ylactic measures 
against hyste1fa in adult life. These are principally to be taken 
in to consideration when a tendency to ltysterin, has arisen in 
consequence of physical di seetses or l1Sych ical exc it1'ment, or 
e\·en when the disease itself has already broken out, bnt again 
disappeared, the tendency to a fresh attack merely remaining. 
In such case the same rules. on the whole. are to be considered 
as in the treatment of the disease its •IL \\'e must also here 
consider the achicc frequently given, thett g irls in whom a ten
dency to hysteria exists ought to marry ea rly, as W<'ll as 1he 
seeki ng the welfare o( nervous women genera lly in rnaniag'\ tllnt 
is, in sex ual congress. In sorne cases goocl may be thus effoctrd, 
presuming that the marriage is a happy one, and clops not in 
itself carry the clements of snch influences as favor the develop· 
ment of hysteria, and presuming, further, that we ham to deal 
with individuals physically strong, full- blooded, and already 
perfectly developed. Much more frequently, however, is this 
injurious than benefi cial , and it is posith·ely objectionable to 
a<-lvise e:.uly marriage in the case of weakly, anromic girls, in 
whom the entire physical development is retarded . Even when 
matters progress farnrably at first, we observe almost regularly 
in snch cases that the influences of pregnn.ncy and delivery over
tax the existing powers, and cause an outbreak o( those symp· 
toms which we had hoped to avoid by the occurrence of these 
processes. 
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2. The Treatment qf tlw F ully Developed Disease. 

This may be undertaken in two ways : first, we may seek to 
remove the causes which have inducecl the abnormal condition 
of thP nerrnns system, and, in the next place, strive to remove 
thi s condition itself by means operating i"1mediately upon the 
nervous system. 

a. i l removal qf the cause qf the disease can, of course, only 
be attempt<'d in those cases in which these are positively known; 
but even where this is the case, the statement which has been 
made in considering the ]Jrognosis is frequen tly applic:ible, viz., 
that the affection o( the nervous system may become independent 
and persist, although the cause which orig inated it may have 
ceased to operate. " ' ith thi s Tesenation, we must next try to 
fulfil the causal indications in those cases in which conditions of 
physical cli sense are the only or chief causes of the malady. \Ve 
h<ive mos t frequently occasion to take the fi eld against states of 
primary and secondary an mmia, and to employ the dietetic and 
medkinal agents kn own a.s tonic ancl strengthening. It is for 
this reason, of course, that the different preparations of iron, and 
especially the use or fe l'l'uginous waters, play so distingui shed a 
part in tlw t1·ea tment or hrsteri a. In mos t of these cases it is, 
mornover, necessary to take in to especia l consicl eration the con
di tion of the diges tive canal, and the tonic treatment will fre
quently first be possible n,lter the existing catarrh of the stomach 
ancl bowels, the " ·ant of appetite, and t l1 e hype1·~sthesia of the 
stomacliic mucous membrane hn,ve been removed by appropriate 
means. Bu t, as these functional disturbances al so arise in con
sequence of hysteria, it sometimes happens that we can effect 
nothing against them by the u sual i·emedies, a nd hence i t is indi
cated that the treatmen t of the hysteria, itself must in the first 
place be undertaken, that we may then fulfil the causal indica
tion after an a meli oration in its individual symptoms. E ven in 
cases of hysteria in which other remedies are indicated, anc1 in 
which particnlarly the psy chical trea tment is of valt1e, the possi
bili ty a t the same time exists of promoting rncornry by institn
ting a strengthening trea tment, calculated to improve the quality 
of the blood anc1 to increase its entire bnlk. 

VOL. XIV.- 36 
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More rarely than for strengthening treatment, there are indi
cations for dhninislling the quantity of' blood in tl1e hystPrical, 
by generally weakening measures or by direct bleeding. The 
venesections, for the employment of which people had formerly 
a great predilection, and which were repeated in the case of some 
hysterical patients with incredible frequency, are at the present 
day scarcely to be mentioned amongst the remedies employed 
against the disease. In fact, it is only very exceptionally that 
indications for it arise, unless the nervous phenomena present 
may with probability be regarded as the consequence of hyper
romia of the brain, in unmistakably full-blooded individual s, 
and particularly if in severe convulsive attacks in such people 
great cyanosis is developed and suffocation threatened. In the 
extremely rnre cases of the latter description, opening the jugu
lar vein in the neck is preferable to venesection at the usual 
place.-Amenorrhcea, with general plethora, as it is observed in 
some cases of hysteria (occasionally even as the cause of the 
plethora), may be an indication for general bloodletting. But 
in these cases it will be well, in the first place, to try the recog
nized emmenagogues, savine, etc., and, if these prove ineffectual, 
to bleed, not by venesection, but by the appli cation of leeches to 
the vaginal portion of the uterus. VVc must, however, remember 
that the failu re of menstruation in the hysterical is mnl'h more 
frequently the consequence than the cause of the disease, and 
tbat the reddened and bloated countenance which we see in 
many hysterical people is absolutely no proof of the existence 
of general plethora, bnt is much more likely to accompany dis
tinct anremia. The cnses, therefore, in which bloodletting is 
benefi cial are comparatively rare, while, on the other hand, 
positive injnry is very frequently done by this means. This 
also applies to other debilitating modes of treatment, such as 
derivatives, the repeated administration of emetics and purga
tives, which are still considered by some physicians indispensa
ble in the treatment of hysteria, as also to purulent d ischarges 
maintained for a length of time by setons, fontanelles, and the 
like. Even where these remeclies, under the name of revnlsives 
ancl derivatives, are empl oyed against particular symptoms of 
hysteria, we see them much more frequently injure than benefit, 
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while they invariably contribute to a deterioration of the general 
state of nutrition. 

The fulfilm ent of the causal indications is of the greatest 
importance in many cases in which affections of the .r;enitals 
originate the hysteria. 'Ve cannot here consider in detail the 
different methods of treatment for particular forms of these 
aITections; this belongs to the subject of gynecology. Accord
ing to the state of the case, the local use of caustics and astrin
gents, of injections and sitz-baths, the introduction of the pessary 
and sound, as well as appropriate operative measures, will be 
necessary. The application of leeches to the vaginal portion of 
the uterus is also much more frequently indicated for inftamma
tory changes in the womb than for the failure of menstruation 
with general plethora, as above stated. 'fhc examination of the 
genitals is not to be omitted in any case of hysteria in which 
there is even a slight suspicion of a di seased condition of these; 
if such affections exist and are amenable to treatment, thi s must 
in the first place be undertaken. In this way, surprising results 
are not rarely obtained- if not the complete cum of the disease, 
yet a marked diminution of it, and an amelioration of many 
troublesome and hitherto very obstinate symptoms. If at the 
same time the other indications are fulfill ed, the general anremia 
arising from local disease removed, and proper attention paid to 
the psychical conduct of the patient, in such cases even a radical 
cure may be effected. 

It is however quite wrong, as does not rarely happen, to use 
tl1ese local measures (injections, caustics, repeated sounding, 
blooclletting, and so forth), which are only rational in local dis
ease, also in those cases in which the state of the genitals is 
negative, or at most one of insignificant catarrh , slight change of 
position of the uterns, without the phenomena of intlarnmation, 
or in those due to pressure, and the like. The excessive use of 
these means under certain circumst:rnces is directly injurious, as 
they induce diseased conditions, where formerly there were none. 

'fhe pains al so and hyperresthesias which make their appear
ance in the genital and urinary organs without a peripheral 
cause, as well as the spasms o( the same parts, do not by any 
means always require a local treatment, for, as we ham seen, 
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even as symptoms of hysteria i tself tlwy may be eccentrically 

prnj<'c ted phenomena. In such cases, of co Ltrsc, the disappear

ance of these cloes not sig ni fy a removal of the causes of the dis

ease. It is only rarely possible to fulftl the causal indication 

in a psychical respect, because we do not as a r ule sufficiently 

know the morn! causes of the disease; but even when this is the 

case. it is not usually iii the power of the physician to remove 

them. Only sometimes can he efl'ectively go to work, if he has 

had an oppor tunity of becoming more intimately acquainted 

wi th the p::i.tj pnt's external circumstances, and of gaining his con

fi <lt>nce. The remoral of annoying misunderstanclings betwef:'n 

the pat ient and his relatives, hi s liberation from circumstances 

in which he fee ls unhappy, his temporary or permanent removal 

from surroundings injurious to him, the fulfilment of a cher

ishe<l wish, rendering a longecl.fo t· marriage possible, and so on, 

may under certain circumstances work wouders. But that we 

may not expect too much in this way, we must remember that the 

hysterical can y in their own bosoms the seeds of d issatisfaction 

and misery , and we must not rcgarcl as a. cause of the disease 

that which is ill reality its consequ~nce. 

b. Of the different methods of cure, the object of which is the 

removal of the di sease when it mainta ins an independent exist

ence, we have in the first place to consider the so-called specific 

treatment of hysteria. 'l'he principal remedies which have for 

ages enjoyed the repu ta tion of specifics are cUsting ui shed by a 

penet1·ating and in some cases very repugnant odor, while little 

else is known of their physiolog ical p ropetties which can render 

their mode of operation intelligible. It almost appears as if 

more was to be a ttribu tec1 to tbe stench than to the large quan

ti ty of carbon anc1 water contained in some of these remedies. as 

insisted upon by Yalentiner, by means of which they are said to 

be capable of exercising a peculiar influence upon the fatty con· 

stitnents of the nervous system. F ormerly , when hysterical 

symptoms were supposed to depend upon the womb wandering 

about, the opinion was enterta ined that the lat ter coulcl be 

dri ven out of the positions it had assumed by nasty smells, 

while conversely, by means of substances having a pleasant odor, 

in the shape of salves, baths, etc., which quieted the genitals, il 
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could be coaxed to retain or resume its normal position. Asa
fcetida is perhaps the best known anti-hysterical remedy; it is 
sometimes to be used in the form of pills, and at other times 
in that oI clysters; it is also one of the ingredients of tl1e aqua 
anti-hysterica Irntida. Galbanum is u sed in quite the same way. 
There are pmbably few physicians now-a-days who hope by 
either oI these two remedies to be able to perform radical curt'S ; 
they are most frequently employed as clysters during se1·ere 
hysterical attacks, but even then are of very problematic ntlue. 
It is remarkable that some hysterical people do not consider 
the odor of asafrnticla unpleasant. Even at the present clay vale
rian is more frequently used than these 1·cmedies. It is some
times given as an infusion, nncl again as a simple or etherea l 
tincture; it is likewise a constituent of aqua anti-hysterica 
fmticla, ancl is moreover employed as an addition to clysters, 
sitz-baths, and poultices. On the presumption that rnlerianic 
acid is the active ingredient, various salts of the latter hare been 
recommended for hysteria, especially valerianate of zinc-. .\.n 
anti-spasmodic action especially has been ascribed to valerian; 
it is therefore considered effectual, particularly in those cases in 
which general or partial spasms are present; above all, such as 
occur in the muscular system of the digestive canal. In such 
conditions, indeed, it often appears to possess a symptomatic 
value; it cannot, however, effect a rad ical cure. It is a charac
teristic circumstance that some hysterical people experience 
relief from the mere smell of valerian, and that their bespasmecl 
condi tion may sometimes be ameliorated by letting them inhale 
some tincture of vnlel'ian sprinkled on a cloth. In a like man
ner, ]JUl'e!y symptomatically, but without permanent illfluence 
on the disease, do the far-famed castor and musk act in some 
hyste1·ical cases, both of which, used especially in th~ form 
of tinctures, are regarded as speci fi c anti-hysterics. This is 
also applicable to the other remedies to which an analogous 
significance has been ascribPd, such as the preparations of 
ammonia, zinc, copper and silver, and also belladonna, stramo
nium, hyoscyamns, and many others, except that they nrn 
almost less effectual even, as regards sy mptoms, than those 
previously named. 
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Particular mention requires to be made o[ opi111n and 'its pre
parations, which have from olden time played a part in the 
treatment of hysteria, and have also recently been vaunted as a 
radical remedy for the same, Gemlri11 maintaino that he has 
cured half his hysterical patients by a continuous u se o[ opium, 
and Briquet also mentions cm es in cases which were not of too 
severe a nature, mid had not already become chronic. It is 
recommended that one should begin with small and gradually 
proceed to large doses, and then again slowly lea.ve off. It is cor-
1·ect, as Briquet asserts, that the hysterical sometimes exhibit a 
grettt toleration of opium and morphia. H we wish to produce 
an effect in cases in which sleeplessness, general hypenestbesia, 
ancl the corresponding excitement have attained a high degree, we 
must rapiilly proceecl to doses of from three to six grains of 
opium several times a day, or,• with equal frequency, administer 
morphia in quantities of from three-fomths of a grain to a grain 
and a half interi:ally or subcutaneously. This tolerance, how
ever, is by no means general. Some hysterical patients may be 
very easily narcotized by quite small doses; others cannot toler
ate the narcotic at all, and suil'er from vomiting and other un
pleasant consequences which render the employment of this 
remedy impossible. One must not therefore, in any case, begin 
with large doses. Now as regards the Yalue of these remedies, 
they are almost indispensable in the symptomatic treatment of 
hysteria. In curable cases, as a rule, they greatly assist the 
plans of treatment otherwise indicated, and in many chronic, 
incurable cases, they at least afford considerable relief at some 
stages of the disease, and to some symptoms. But that they can 
effect actual cures of hysteria, whether by their influence upon 
the nut.rition of the nervous system, or by a permanent diminu
tion of the abnormally exalted sensibility, is, according to my 
experience, improbable, as such an effect in the case of other 
mental di sorders, in which likewise the persistent treatment by 
opium and morphia has been extolled as radically efficacious, 
seems to me unproved. One must, moreover, always clearly 
bear in mind that by many patients, and especially by the bys· 
terical, the habit of taking opium or morphia once formed can 
as little be abandoned as that of taking alcohol by chronic 
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drnnkards, and that these remedies, after long abuse, canse 
chl'onic and incurable states of intoxication, in a manner quite 
analogous to the formcl'. Although we can, to some extent (by 
no means always), prevent this abuse in hospitals and asylums 
for the insane, by discontinuing the use of the remedy, this is 
much less frequently possible in private practice. It is very 
dangerous, as unfortuna tely so often happens, to place the mor
phitc syringe in the patient's own hands. 

For the morn special indications for the employment of other 
nal'cotics and anresthetics look further on. 

'l'he dietetic and hygienic treatment o[ hysteria, in the 1oidest 
smse cf' the word, is in many cases more effectual than the 
trratment by medicines. As regards thi s, we have to do partly 
with producing an effect upon the nervous system by appropl'i
ate nouri shment, partly with an influence exerted through the 
sensory nel'ves, and pal'tly with a psychical intluence, wi thout 
its always being possible to separate these distinctly. 1frc1icinal 
remedies are of course frequ ently necessary to assist Lhi s. It 
must in some cases be our first care to accusto"i tlte patient to a 
1clwlesome cmd nutritious diet (and to do what is occasionally 
alone sufficient-combat the exaggerated sensitiveness and tor
pidity). As directions to this effect are most faithfnlly executed, 
when patients suppose they are unuergoing a special trca tnwnt, 
it is very useful to send them to baths and springs armed with 
stl'ingent injunctions. Urging them to ri se early, to take exer
cise, ancl to remain much in the open air is pro<l.uctive of much 
good. The appetite improves, they are better nouri shed, sleep
less1iess di sappea rs, and the confidence of patients in their own 
Stl'ength is restored. H distinct anromia ex ists, places where 
there are ferrug inous springs are to be preferred; for the rest 
it is much less a ques tion of the quality of the waters clrank 
than of the other sunoundings. It is for this reason that a suit
able residence in the co1rntry, especially in the mountains, is 
often more beneficial than in watering-places, properly so called. 
It is, iu many cases, advisable to send patients to milk- or whey
cure institutions, or to grape-c11re resorts. 'l'he efficacy of such 
cures is always greater at these resorts than when used at home. 
Again, the systematic external application of cold water is of 
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material importance. It is beneficial to the majority of those 
hystel'ical people in whom a high degree of deb ility or other dis
eases do not contraindicate it, if we cause them to wash in cold 
water daily, ancl apply fri ction to the whole body, and dming 
the favorable season of the year to take a cold bath as often as 
possible. 'l'he continuous, and, for particular cuses, uppropriate 
treutment in well conducted cold-water estublishmen ts is very 
often of still greuter benefit. 

P eople ure generally ugreed, also, upon the favorable influ
ence of sea-bathing upon the general condition und upon par
ticular symptoms of hysteria. Although there is as yet by no 
means a perfectly satisfactory expl::Lnation of the ca use of the 
efficacy of cold water, yet daily experience teuches u s tliat it can 
infitience in u remarkable manner the whole body, und especially 
the nervous system. It seems to be u question in part of excita
tion of the cutaneous nerves by the stimulus of cold, in part of 
the inlh1ence of the latter upon the circulation and the body 
temperatm e, and also perhaps of a chunge in the excitability of 
the nervous system, producecl directly by the cooling. The 
effects which one usually obsenes are, diminution of the univer
sal hypen esthesia and sensitiveness to centripetal excitants gen
erall y, increase of the feeling of strength and, at the sume time, 
of the power of will, and therewith the mastery of various other 
symptoms of clisease. Moreover, uncler the cold-wuter treatment, 
systematically pursued, we see, as a rnle, the geneml nutri tion 
improve, which may perhaps clepencl upon the improvement of 
appetite which usually takes place, ancl the consequently greater 
assimilation of not1ri shment. 

Besicles colcl water, there are other remeclies r ecommended 
for hysteria which stimulate the sensol'y nerves, and whose ope
rntion is regarded as derivative or revulsive. The simplest and 
least injurious of these is the electric current, ancl especially the 
induced current. The general faradization recently recom
mended by Beard and Rockwell, in which the entire cutaneous 
surface is, bit by bit, treated with tolerably strong induced cur-
1·ents, may sometimes be of use. \Ve also occasionally see the 
electrical treutment of partic11lar purts of the body, undertaken 
for particular symptomatic indications, followed by an improve-
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ment o( tho general conclition. Yet the uncertainty and incon
stancy o( this eJiect seems to arg ue its occunence principally in 
a psychical manner. This applies also to other painful opera
tions: the use of rubefacients to the skin, tho application of 
setons, fontanelles, moxas, aml so on, which sometimes, it is 
true, are or astonishing efficacy, but in other pt'I'fectly similar 
cases utterly fail. Their effect also depends much lllore upon 
the mom! than upon the physical impression they make. 

A proper moral management is, without doubt, the most 
important part of the treatment of tho hysterical. Our experi
once o( the most varied remedies is that they owe their efficacy 
really to tho psychical impression which they create; we also 
see mental excitement of various kinds have so grea.L an influ
ence upon the course ancl se,·erity of the clisease that we may 
almo;t accord to such inlluences a therapeutic rnluc" In fact, 
although complete cures arc rar<', yet considerable anwliorations 
o( the disease, and striking results in the case of particular Rymp
tom~, may frequently be obtained by this means, and, aborn aU, 
the operation o( other remedies is much assisted by approp1'iate 
moral trcMment. This itself must vm·y much, according to the 
indi\'idual case, and only in some respects can it be reduced to 
g1meral rulPs. 

It is, in the first place, requisite that the physician should 
either possess the complete confidence of the patient, 01· that he 
should suCtl'ed in inspiring it. Encin" physician has llOt" I uck" 
in the treatment of the hysterical, but NO physician has luck in 
the case of ALL hysterical patients. " . e meet with such power
ful idiosyncrasies in some of these toward particula1· indi\'iduals, 
that intercourse with the latter becomes impossible, and if the 
physician is one of these unfortunates it is better for him, as a 
rnle, to gi"e place to another. Sometimes, howe,·er, perseve
rance attains the desired encl notwithstanclint;. But that we may 
]l<'rmanently insure the requisite influence, it is absolutely neces
""'Y to show the patients that we are convinced of the reality of 
their sufferings, ancl do not consider them imaginary as their 
f1·iends usualiy clo. Nothing is more to be cleprecatecl than 
nn,easonable ridicule. One may frequently lose the conficl<>nce 
of the patient for a long time by a n untimely jest. It is, how-
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~ve • ", equally important to make them understa nd the nature of 

their complaint, a ncl to persuade them that they themselves are 

in a position fo rcibly to supprPSS this 0 1· that symptom, and also 

that everything whicll promotes their p ower of will also causes 

an amelioration of the d isease. The fulfilment of this last indi

cation, streng thening the will, is, on the whole, the true aim of 

rnoral treatment. It can only be accomplished when the physi

chm himself goes to work with this necessary conviction, and is 

not wanting in zeal and perseverance. Ile must see to it that 

hi s instructions once given are strictly and regulal'ly carried out, 

ancl he must g rnd ually make ever grea ter demands upon the 

pa tient's ,·oli tion. It is, a t the same time, hi s duty to divert 

the minds o[ hysterical patients from their sufferings by compel

ling them to take an internst in other more a1m1sing and useful 

ma tters. If we can rouse the ambition and enthusiasm of the 

va tients, i t is sometimes possible to make them exert the sa nw 

zeal in the in terest of others whicl1 they have hither to exhibited 

in bemoaning a.ncl exaggerating their own morbid symptom s. 

It has somet imes a lready lia]Jpened tha t an "arise au cl walk" 

has been successfully sa id to hysterical vatients, who have fo1· 

yeat·s been bed·riclden, and who appeared no longer able to move 

a limb. I t is sometimes the belief in the power of the physician, 

or in that or other people, 01· again, in the effi cacy ·of certain 

remedies tha t works snch " miracles." 'fhe g reater the assu· 

ranee wi th which recovery is predicted, the more certainly does 

it take place on such a command being given, or in the employ· 

ment of remedies the most varied . One should, however, refrain 

from snch pred ictions iI he is not sure of his authori ty over the 

vatient. \\' ithoti t donht, moreover, the imaginative fac ulty o[ 

the pat ient is roused to a g 1·eater degree by such means as 

ra]Jidly produce appreciable effect than by those which operate 

slowly and impercevtibly. Hence it ha]Jpens that painful reme 

dies, such as electricity, etc., are particularly efficacious, and 

that vat.ients are much more impressed by the subcutaneous 

injection of morphia than by its internal administra tion, and so 

on. F or this reason we must frequentl y not omi t to treat local 

sy mp tom s of hys teria by local means, al though we are convinced 

of their central origin . \Vhen we see, as we occasionall y do, a 
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paralysis of the rosophagus cured by simply introducing the 
sound, Ol' a paralysis of the vocal col'ds by a single faradiza tion, 
it wot1ltl be folly not to make use of these means. Bu t we must 
remember that local measu res redirect the attention of patients 
to the par t apparently affected , and tha t it therefore becomes our 
du ty in some cases promp tly to stop all such treatment, and to 
urge patients to abstain from the same. 

It is sometimes possible by means of thl'eats, or by causing 
sudden fright, to banish severe hys tel'ical symptoms, and cause 
the disease to make an important change for the better. Some 
hysterical attacks are occasionally termina ted by unexpectedly 
soaking the patient wi th cold water, aucl their repetition is 
thereby a t the same time prevented. By thrnatening this p1·0-
cedure, or more powerful skin il'ritants, or the actual cau tery, 
the epidemic spread in par ticular of llysterical condi tions has 
sometimes been successfully averted. Amann rela tes the case 
of an hysterical patient who suffered from a ttacks of tetanic 
convulsions and ecstasy , whom her father cured by a sound 
tlll'ashing. \Vhen we remember, however, tllat all these potent 
measures of a physical and moral na ture are a lso active as CA USES 

of hysteria, we cannot regard them as perfectly innocent. In 
fact, the much vaun ted showers of water during hysteri cal attacks 
clo not by any means alway s give the desired result, bu t, on the 
contrary, lmve frequently been followed by an exacerbation. 
One can thernfore only use such heroic remedies in case of ac tual 
necessity when others have failed. 

A l'emark already made must finally be repea ted with regard 
to all remedies operating psychically. They very frequently 
lose in efli cacy by repeated employment, and what has been of 
use in one attack is not by any means cer tainly of service in the 
next. " 'e must therefore always be prepared with a variety of 
plans of treatment, and not mrely do we see the state of affairs 
remain unchanged a fter much trouble ancl a measure of success. 

3. Tlw Treatment of P articular Symptoms. 

During the hysterical fi t special measures are rarely neces
sary. " 'e mnst merely take care that the patient:; do not sus-
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tain injury in consequence of their convulsive movements, ancl 
that their respimtion is not impeded hy their clo thing. In the 
very severe convulsi»e attacks of a more complicated nattue, in 
which patients wheel ahoLLt ancl make violent movements in all 
directions, it is best to let them lie on a mattress spread out on 
the ground, and to holcl their hands just so Jirmly as to prevent 
their injuring themselves. Binding them tightly or confining 
them in a strait-jacket is to be avoided as much as possible, 
as it may easily prove clangero as by interfering with rnspimtion. 
Finally, we must not pay too much attention to all these attacks, 
bL1t make the friends take no more notice of them than is neces
sary, as otherwise we merely contribn te to their exaggeration. If 
such severe attacks are very frequently repeated we may try to 
suppress them by suddenly drenching the patient with a bucket
fol of water; but for reasons before stated we must not make use 
of this remedy except in case of absolute need. In these, as in 
milder convulsive attacks, it is quite superfluous to u se scented 
materials and skin irri tan ts, washing the forehead with vinegar, 
etc., and also clystcrs with cold water, asafmtida, and the like. 
Some consider it necessary regularly to shorten the attacks by 
the inhalation of chloroform, but thereby their recurrence is not 
prevented and patients are merely accustomed to a remedy 
which it is difficult again to relinquish. 

This is likewise applicable to the use of injections of morphia 
and clysters of opium. \Ve should only determine to use such 
remedies in the case of very protracted, severe attack s which are 
exhausting the strength of the patient. If a peripheral irritation 
is the cause of the attacks, they may sometimes be suppressed 
by the removal of such. Thns, in some cases, severe attacks hare 
been averted by the rectifi cation of a misplaced nterns, and so 
on. The means recommenclecl by Charcot, of exerting powerful 
pressure in the reg ion of a sensitive ovary, seems unfortunately 
to be effectual in altogether rare and exceptional cases, and then 
probably operates in quite the same manner as would any other 
powerful sensory stimulan t. 

F or the so-called hystero-epileptic Jits I have in several cases 
found the protracted use of bromide of potassium in large closes 
have the same efficacy as in trne epilepsy. As in the latter, the 
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e!l'ect seems to be produced in particular cases, and consists gen
erally in a diminution, and less frequently in complete cessation 
o[ the Ji tti. After the discontinuance of the remedy, however, 
these usually reappear in all their former violence and frequency. 

In the rare cases in which, from spasm of the glottis during 
the Jit, clanger is imminent, the otherwise superfluous inhalation 
of chlorofo rm and ether is indicated above all else, and, further, 
the clill'erent skin initants, and, perhaps, also the proceclme 
recommcncl ed by Krahmer of pass ing the finger below the epi
glottis and drawing it npwarcls, may be resorted to. 

Simple fainting fits requ ire no particular treatment. On the 
other hand, in the conclitions of syncope with weakness of the 
heart's action and respiratory movement continuing fo r clays, 
one cannot omit attempting to produce an efl'ec t by powerful 
co unter·il'l'itants, sinapisms, electric st imulation, etc., although 
these excitants are often perfectly impotent. This applies also 
to cataleptic fits. If these conditions last for a very long time, it 
may, moreover, be occasionally necessary to feecl the patients 
artificially, which is best efl'ected by introc1 t1cing the msophageal 
tube, but when the m nscles are completely relaxed, it may also 
be clone by passing nutritive fluids through the nose. There "ill 
rarely be any occasion in such a case for using nutritive enemat:i. 
'!'he constant cunent <ippliecl to the back has sometimes been 
founcl effi cacious for catalepsy; more frequently, however, it 
prncln ces no result. 

Special remedies <ire likewise only necessary in some cases 
for limited spasms in particular sections of the mnscnlar system. 
Globus will sooner be removed by an enlightened moral treat
ment than suppressed by local remedies. Of the latter I have 
recently seen the frequently repeated application of the constant 
current efl'ectual in a patient sn!l'ering from very obstinate globus 
(the anocle was placed at the side of the larynx), without its 
being possible for me to ma.intain positively that the treatment 
actecl otherwise tha.n psychically. For spasms 'in tlte muscular 
coat ef tlte stomach and bowels, sometimes warm, nt other times 
cold applications to the abdomen, are found useful; intemally, 
on the other hanc1, opium ancl its preparations, belladonna, 
quinine, valerian, and others, are usecl with more or less effect. 
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According to c ircnmstances~ clysters of cold water, or with nar
cotic remedies added, are indicated, or valerian, asafmtida, and 
castoreum may be used as enema ta. 

Jiysterical 11omitinr; is one of the most obstinate symptoms 
of hysteria_ As a rul e, the ent iee therapeutic arrnamentarium 
may be used against it in vain, until it is arrested by some acci
dent. One, of course, al ways tries in t!te Jirst place to remove 
any cause for it by administering foocl which is as unirritating 
as possible, milk diet, Liebig's extract of meat, etc_, bnt this is 
only rarely eliectnal ; likewise ice pills, narcotic remedies of all 
possible kinds, chloroform, and so on, are u sually of quite tran
sitory benefit. In some patients it ceases iI we only allow them 
to eat raw ham, or raw mince me,it smartly peppered. In spas
tic as in paralytic retention of urine, we must not wait too long 
before using the catheter, for, as Brodie has correctly remarked, 
we sometimes render retention the more obstinate thereby. In 
some cases warm sitz-baths, or bathing the entire body, are suffi
cient to remove this. 

Electricity is, apart from the general treatment, the most 
important remedy in ltyslerical paralyses. Its effect is, how
ever, by no means constant; in two perfectly similar cases, for 
example, of hemiplegia or paraplegia, it is founcl in the one to be 
immediately and completely successful, and in the other to have 
no effect whatever. After each sitting there is frequently a tran
sitory but well-marked effect, which, however, soon vanishes, 
and only becomes permanent after numerous sittings. Some
tinies, too, it is only possible to remove paralysis in part. 

The most effectual plan is, as a rule, the application of strong 
faraclic currents to the palsied nerves and muscles; but, when 
thi s method fails, it is sometimes possible to produce more eliect 
by using the constant current. This must likewise be applied 
directly to the palsied parts with power sufficient to cause con
tmction, and the circuit must be repeatedly opened and closed. 
Galvanization of the spinal cord is specially recommended for 
hysterical paraplegias; this form of palsy is usually much more 
obstinate than others_ Local treatment by electricity is almost 
always effectual in paralyses in t.he pharynx and of the tongue, 
as well as of the vocal cords ; but in the case of aphonia espe-
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cially, there always remains a great tendency Lo relapses; somP
times, indeed, so great that patients regularly have their natural 
voice, only for a short time after treatment, and then again 
become hoarse. External faradization o( the neck, with which 
one sometin1es treats fil'st attacks of aphonia successfully, must 
later be supplanted by intra-laryngeal faradization and galrnn
ization. In all these paralyses, besides the treatment by electri
city, passive motion o( the palsied parts, and attempts at active 
movement, are of the highest importance. Powerful compression 
of the larynx with the fingers sometimes temporarily restores 
lost speech; in like manner do the involuntary movements oper
ate which take place on introducing the minor, as also sys
tematic attempts to enunciate. It has been already mentioned 
that paralytic dysphagia has sometimes been cured by a single 
introduction of the msophageal sound. In paralyses of the ex
tremities, also, sham1)ooing and passive movements are of use; 
the various stimulant and oily frictions probably exerci se their 
influence similarly. IIyste rical tympanites may occasionally be 
rapidly dispersed by powerful faradization o( the abdominal 
muscles, or even by firm compression of the abdomen. In other 
ruses the introclnction of the intestinal tube may be necessary. 
~filch discomfort is sometimes caused by obstinate constipation, 
arising from paralysis of the bowels, which it may only be pos
sible to remove by large clysters ancl drastic purgatives. 

If treatment be at all necessary for hysterical ancesthesia, 
stimulant ointments or powerCnl faradic currents are nsecl, which 
in this case can best be conducted to the in sensible parts by 
means of a dry metallic brush. 

The liypercestlwsias ancl pains of the hysterical most fre
qnenlly demand the employment of narcotics and anresthetics. 
Here, as in other d iseases, the use of opium and its preparations 
for the most 1-ariecl pains ancl neuralgias holds the first place. 
It is used in all possible forms and preparations, being intro
duced per os or in clysters, as ointments or as a subcutaneous 
injection. 

:Many think that these remedies are more effectual for pains, 
and particularly for neuralgias, if applied directly to the painful 
parts (that is especially by subcutaneous injection), than if taken 
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internall y. The proofs which a re adduced in support of this 
view are not, however, incontestable. But patients themselves 
believe in the local cure, and therefore it apparently takes place. 
In reality it is probably always effec ted through the central 
organs. Pn1parations of belladonna, stramonium, hyoscyamu~, 
cannabis, coca, etc., which arc likewise frequently employed. 
are of mnrh less value than opium and morphia. Belladonna 
is most frequently u secl in painful affections of the cligesth·e 
canal. Caffein is supposed to be efT:ectual, especially in painful 
heacl afiections. The amcsthetic effect upon the cranial nerves 
ascribed to hydrate of croton ch loral, has unfortunately not 
been established; altogctlwr this remedy docs not deserve to 
be classecl as an anodyne. Chloral hydrate, again, has won 
snch a reputation. that in many respects it competes success
fully with morphia. This does not, however, apply to its 
purely anodyne action without simultaneous narcosis. While 
i t is just in tliis respect that morphia is extremely u seful, chloral 
hydrate can only be employed as a soporific. As such (and com· 
ba ti ng sleeplessness is often the most impor tant indication in 
hysteria) it does Yery good service. Given in closes of one, two, 
or three grammes, if necessary twice a. night, it generally pro
duces a quiet sleep, lasting for several hours, which many pa
tients p1-cfcr to the sleep induced hy morphia. On the long· 
con tinued use of chloral, slight symptoms of vascular paralyses 
appear, which should be noted; it is, therefore, best to employ 
the rnmecly temporarily. Unfortunately, however, habitual 
clrinkern of chloral are already almost as frequently met with 
as opium and morphia eaters. Inhalations of chloroform are 
likewise used with transitory success in various painful affections 
in the hysterical. The remedy is often given internally, espe
cially in hysterical carclialgia. Quinine is sometimes effectual 
in hysterical as in other forms of neuralgia; after the long-con· 
tinned use of bromide of potassium, also, we not rarely see both 
circumscribed pains and states of general hypermsthesia diminish. 

'Ve have already spoken of so-called derivative i-emedies 
which seldom remain untried in hysterical pain. They some
t imes operate very quickly and completely; more frequently 
they prove quite inert. The electric treatment also of hysterical 
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neuralgias, with the farnc1ic as well as the constant cnnent, 
oftener lea1·es u s in the lurch than it cures. Especially hnrn I 
not been able to convince myself that the galvanic treatment of 
pain[u\ vertebrm, vanntocl by Bo11eclikt, is of any pa1'licular sc•r-
1·ice. Passive ancl acti1·e motion seems to be especially u seful in 
l1ysterical joi nt-neul'o:sis; it is aborn all thing::; necessary to con 
rince patients of the 11 on+inilammatory nature of their complaint, 
nnd to urge them forcibly to overcome their inactive condition. 

\Ye cannot here enter more fully into the treatment of the 
more SPrious hysterical mental c1i so1·clern. Patients who are thus 
aftlictecl are usually J'ouncl in lunatic asylums. 

VOL. X!V.-37 





DISTURBANCES OF SPEECH. 

AN ATTEMPT IN THE PATHOLOGY OF SPEECH. 

KUSSMAUL. 





CHAPTER I. 

Ilumnn Speech, the Locos, the Agent by which Definite Thoughts arc expressed as 
contrasted with the Speech of Animals.-Unconsciou~ly evoked, it serves the 
Ends of Consciousness. 

Like human beings, animals, too, possess abundant means of 
expressing their emotions anc1 desires, and of designedly render
ing themselves intelligible, not only to each other, but also to 
man. Among these may be mentioned touch, cries intended to 
scare or to entice, sounds of entreaty and of complaint, melodious 
song, looks, and gestures. To some even Ol"gans for the articula.· 
tiou of sound are not denied. But the power of uttering a 
worcl, which, originating in thought, can in its tum give origin 
to thoughts and deeds, the logos of the Greel,s, which includes 
both reason and speech, is only granted to man. Speech is by 
no means a conscious human invention, as was held by Locke 
ancl Adam Smith;' it is no "·ork of voluntary combination of 
positions (thesis), but a work of nature (physis). It origi
nated without consciousness or intention, although it is uttered 
now w.ith both consciousness anc1 design (Steinthal). 

It may, to be sure, on a mere superficial glance, appear an 
m11rananted conclusion that speech originated unconsciously, 
hmsrnuch as conscious and reasoning cognition cannot be ima
irined without it, and that tho 1Yhole world of our ideas is con
strnctecl by its aicl alone. But in this "-e h[rrn nothing but the 
application of a general principle. according to \\"hich all con
'cious action is appropriately prcccc1ccl by unconscious. It is 

1 J/11:r Jluellcr, i;·ortesungcn Uber die Wisscuschaft der Spracbe. Leipzig, 1863. Bd. 
1. S. 2li und Bd. 2. S. 28-1 et seq. 
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not alone our sensory and motor apparatuses that are at first 
unco11sciously and unintentionally trained to certain purposes 
before they serve conscious ends ; the metaphysical forms of 
cognition also included in the category of cause, object, prop
erty, etc., as well as the logical of judgment and inference, fincl 
in grmnmatical forms their expression before an idea of meta
physics or logic exist. Or, as von Hartmann 1 expresses it : "As 
in the course of time human intelligence began to philosophize it 
founcl ready-made a language already richly endowed with forms 
and ideas.' , 

CHAPTER II. 

Speech as an Act of Expression and as a Something Expressed. 

Unman speech is the resnlt of movements which give expres
sion to thoughts either by indicative gestlll'es, sounds, or written 
words. l:nder the term speech we understancl then at one 
moment the physicopsychical act ef expression ef thought by 
which the latter is converted either into an indicative gestlll'e or 
an uttered or written word, and the thought-series are worked 
up into a sentence; at auotlter, the expressed rnatter itself, pre
sented to us as a word according to form, contents, and syntacti
cal arrangement. As a something expressed, then, speech may 
be rcgardccl as the object of comparative philolog!J and etlino
logical psychology, while it is the province of phy siology and 
psychology to deal with it as a physico-psychical act. 

Ir the mental or bodily processes by which speech is pro
duced undergo morbid di sturbances, both the form and sub
stance of what is expressed >ire altered, ancl the langtrnge 
becomes the stucly of the pathologist. The latter has then the 
double task to perform: in the first place to deal ,,jt]1 such dis
tm-brmces in relation to symptomatology, anc1 nextly pathogen
etically to Tefer them back to changes in the organic mechanism 

1 Edio. ron IIm'lmrmn, Philosophie des Unbewnssten. Abscbnitt Il. Cap. VI. "Das 
Unbewusste in der Entstehung der Sptache." 
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o[ speech which produce them. As elsewhere, so here also we 
meet with imperceptible transitions from physiological changes 
to pathological. Physiology and psychology on the one hand, 
and pathology on the other, serve to throw light mutually upon 
one another: to them origi nally we must look for a clear com
prehension of the laws governing the fo rmation of language. 

CHAPTER III. 

Speech n.s a. :\lovemcnt of Expression and an Acquired Reflex. 

Those extremely multifarious movements, by which we gil·e 
expression to the mental prncesses within us, may be best con
sidered under the headi ng : jlfoveinents ef Expression. J\Iany 
of these, as, for instance, the play of features inclicating sweet
ness, acidity, aml bitterness, 1 scream ing, weeping, aml Jn.ugh
ing, 'rn have no need to learn; they are congenital r<jlexa. 
Others, ancl among them speech, must be learned, ancl are the 
outcome of practice. Child rnn leam to speak without being 
able to account for it, merely owing to unconscious impulse, 
cli rnctecl at the same time by externa l instmction. \Vithin they 
are impelled to it by feelings and pictorial intuitions which 
gradually become elevated into intelligent conceptions. The out
ward instructing agent utilizes this inner impul se (sb useful peda
gogically from its tendency to mimicry) by every wise means to 
stamp upon gestures, play of features, and utterance, its own 
impress. Th us, we may regard speech in its earliest stages as an 
acq11ilwl reflex. 

The chief characteristic of deliberate intention, which dis
tinguishes between the acquired and the congenital movenwnts 
of exprnssion, is its greater capabil ity of aclapting itself correctly 
both in form and dPgree to the purposes '' ilich it has in vie\\". 
Owing to this prnpcrty, it is rather difncult for us to see in them 

1 Conf. my "Unterst\chungeu Uber das Seelenlebeu des ncttgeborenen l\Ieusche.n. 

Leipzig, 18.)9. S. 16. 
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nothing but a play of mechanical contrirnnces acqnir~cl by pmr 
tice. .\ncl y te t pan to111imic acts aml spoken ancl \\Tltten words 
urn nothing bu t the products of in ter nal self-regulating mcchan. 
h ms, set in orclcrecl motion by feelings and conceptions, just as 
one may set agoing a &cwiHg, calculating, writing or speaking 
machine without needing to know their constrnction. \Ve can 
see clearly in this, however, that just here lies the best guamntee 
for the smooth working of these mo,·cments aml for the acc urate 
and mpicl progress of speech. The will, fimling everything already 
prepared, ancl hav ing simply to employ the preformed and 
well-schooled mechanisms to carry out its des igns, is abl e lo do 
so \\'i lh perfect ease. Just as a leader, in di sposing of the hun
ch ed thousand members of his well-organized and wcll-drillecl 
army, has only to issue general ancl comprehensive orders, so \re, 
fo r the execution of the most complex SPries of mD'>-em<•nts of our 
organs of speech, req nire merely to will the expression of a 
thought by thi s word or that sentence, in order to actn ally utter 
it. F ortunately for ns, in so cl oing we lrnYc not to trouble our
selves furth er about lhc detail s in the working o[ the innumer
able telegraphic stations wh ich convey our ideas. If our 
c!Pspatch is properly clra\\'n up and handetl in, and the organiza
tion is in good order, we may be certain it will reach its address. 

CIIAPTER IV. 

Prcpar.'.l.tory Stnge of Speech in Interjection and Im i tnt i ~c Gcsturc.- lts Retrogression 

during Sickness to its Earlier Stage o( Development. 

In its first, to rt c0r ta in extent, preparatory stage of interjec
tio n, imitative gesl ure 0 1· imitative sound , or both combined. 
SJWPrh i,; a sensation ancl imitation rPflPx. 

Inlet;jeetion in its primary fo rm is an 011llmrst offcdin,q-the 
expn)ssion of wonder, joy, or any otlwr emotion originnti ng from 
the i>xercise of any of the percept ive faculties. It is consequently 
no mere sensory reflex, :ts1 fo r ins tance, sneezing, in which mot ion 
fol lows immediately upon the tickling sensation in the nose. 



IXTEP.JECTION ..AXD DTITATI\~E GESTURE. 58.) 

Ancl yet there exist transitions from mere sensory refl exes to 
emotional reflexes-from the cry of pciin which both animals ancl 
infants will utter, even after clestrnction of the cerebrnm, to the 
unarti culatecl cry which escapes the mother when she sees her 
child in clanger. In both cases a painful feeling is betrayed by 
a refl ex rry, but that oi the mother is based upon a reasoning 
cognition in contrast to that of the anencephalons child . One 
step farth er and the reasoning cry acquires the form, in the 
scale or refl exes, of an articulate complain t, or regularly spoken 
interj ection, as, Alas ! or, Good gracious! and such like. The 
inner motive remain s the same, bnt the motion is no longer Lhe 
same simple natural utterance, but a word acquired by insu·uc· 
ti on. 

I mitation, again , is not necessarily immediately consequent 
on srnsation; it always hnp1ies a certain amount of attention 
and perception ancl pictorial intuition gained thereby. Bnt 
while interjection is at first purely subjectirn, ancl but expresses 
some feeling of the indiviclual, imitation contains an essentially 
objective element, endeavori ng as it cloes to reproduce in kind a 
gi,·e11 perceired phenomenon by gestures or sounds. 

lnt<· rj ec tions and imitative gestures and sonncls are tl ie ear
liest germs of pantomimic ancl phonetic spPech, but as yet not 
full y these. Speaking i1n-olves wirlerstanding oneseH as well 
as otlwrR. \Ye speak for the first time when we comprehend our 
own feelings and intentions, ancl are able to exchange with othrrs 
trne, intelligent conceptions, no matter whrt11er thi s is effec ted by 
ges tures or soun cl s. Interjecti on and imitation constitute the 
brid;:::P leading up to this comprehension. Interj ecti on ancl onoma
topoi's is snpply to the thinking intellect, which transforms feel
ings a11c1 intuitions into intelligent conceptions, the first worcls, 
or, more stri ctly spenking, worcl-g<•rms. 

Speerli is onl y possible where the inclh,idual lh·es, feelR, imi
tatl''· and thinks, in the companionsliip qf liis fellow-men. 
St ri !'tly speaking, it is not a proclnct or incli,·iclual man, but of 
peoph's. From the fact that in the e:uli est ages all men orcn
piecl an eqnally low stage of drn'lopnwnt, there was of com se, 
among tlw si milarly living, freli 11 ~, nncl })ercehing members of 
the community a mutual under tanlling of each other's outbursts 
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of feeling and imi tat ive gestures and sounds; and so these came 
to conespond in their most essential eharacters. Thus, not 
only cl ill sneezing ancl screaming come to be nnder:;toocl by every 
one, but also such gestures and emotional so unds as those of 
enjoyment, honor, etc., Ol' the mimicry o( cock-crowing, Ol' bark 
ing of <logs. E,·en at the present clay ~axage peoples render 
thcmseh·es easily intelligible to one another by means of gestures 
and imitutirn sounds.' 

Somo distinguished philologists of our clay, ancl among them 
]\fax l\Iueller ancl Lazarus Geiger,' have improperly cleniecl this 
origin or language from interjection ancl imitation, or, at all 
events, have es timated its significance at almost nil. To be sure, 
word :; of the present clay di splay, as a rul e, nothing of the 
01·iginal relation \Yhich must ham existed between the percei,·ed 
phenomenon ancl the feelings aroused by it, or the phonetic 
movements called forth by it from tho fil·st word-maker. In the 
course of ages they have assumed a marvellous c1h·c1·sity of form 
in the mouths of the clifl'erent nations. Bnt, for all that, a la1-ge 
proportion of words in all the languages of the world li:we still 
]Jrescn·ed a certain sonncl which at once betrays their sense.' In 
our children, ho"·ever, tho onomatopoetic feeling persists still in 
unt1iminished force, ancl their conception or a clog, in spite of 
all l\foeller's Ticlicule of the "bow-wow theory," proceeds 
inrnriably in the first instance from sound-mimicry. It is 
al so certain that speech is learnell only by onomatopoi'sis: the 
child mimirs its parents' words just as it does the barking of a 
dog or bleating of a sheep. The same feeling makes itself strik
ingly evident also in the constant transformation of words nncl 
the reception of strange ones into tlie peculiar glossari es of incli-

1 Even deaf-mutes can render themselves c:isily intelligible to sa,,,·agcs. The 1mnto
mimic expressions of snrnges nnd deaf-mutes nre :ma.logous to the dialects of a primal 
language. Conf. some interesting facts rcla.ted by liJ. J!JWr, Jm·estigations o[ the En.rly 
u;story of the Iluman Race. 

I! L. Gci,qcr, UrRprung und Eutwickelung cler mensch. Spracbe und Ycrnunft. 
2 Vol Stuttgart, 1868; n.lso by the same author, Der Ursprung dcr Sprnche. Stuttgart, 
18Gn 

3 Exemp. g., our 11 pah, 11 a phew," 11 t.!c-tac," '' clip-clnp,'' '• swish,1
' ''bum/' 

'' cracklc,11 
'' 1·u1nble," ''cluck,'' ''pewit,,, '' cuckoo1 '' und so on. 
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villual peoples.' Finally, th<> ort of spcakin::;, whether in pO•'try 
or prose, appeal s again and again to thi s s tl'Ong feeling. 3 

Again, writing spring~ out of that irnpul se w]1ich urg0s n:-1 to 
reproduce all phenomena in rn imic representatious. But en ·n "o 
far back it was a more lofty and anist i<· impulse "·hich diredetl 
the hands of the ancient inhabitants of t11 e C:L\"CS, when th0y PX<'

CUted the portraits of their ConternporariPS, the reindeer and the 
mammoth; for here there was no rude emotional impul ~e. no 
question of satisfying any necessity of daily life by the prodn('
tion of such drawings. Jt is no donbt a long step from th<' piclo
rial representation or a perceived object to that or a hearcl word 
or phonetic element; for written language im·olves the analysis 
of the structure or the language, so far as words, syllables, aml 
accents are concerned, which only becomes possible at a stage of 
cu lture attained later on. And yet the earlies t germs of writtt•n 
langnage are fouml in this artistic impulse of the first inhabitants 
or the earth, whil st its perfecting was reserved for a peri od of 
much higher intellectual development. 'J'he hieroglyph is the 
parent of phonetic word-writing. Here then we hare an enrly 
boncl hr-tween gest ures, word s, ancl writing; from one soil th ey 
hare sprnng, three sources of intell ec tual power- the youngrst, 
writing, hal"ing come forth in the full sunlight of completed 
conscionstwss. 

In condi tions of either transitory or permanent mental weak
ness, speech may often be observed to revert again to lite level qf 
its preparatory stage. 

:Many insane pcopl~, for instance, often gire Yent to their 
emotions in interjectional expressions of feeling, at one time in 
the form of simple sound•, especially vowels; at another, of syl
lables or word-like combinations of sounds. These are often 

' For insttlllce, out of the root tnn (to make tense) is formed the (German) word 
Donner (thunder); and the French rouler (from rotularc, rota =a wheel) is meta.· 
morpho1'ed into rollen, instead of into ruhlen. Con[. O.~rar Pcsclul, YOlkcrkunde. 
Leipzig. 2. Aun. Ent,dckclung1'gcscbichte dcr mcnschlicheu Sprache. S. 103-117. 

' Jn the words of n. greatGermnn poet. " DieWerke klapperu Tag und Nncbt, 11 Stein
tlwl remark~, that not only the word" klappern1" clatters (" klappert"), but also tho 

words " 'Verkc" and "Ta"." 
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entir<'ly unassoc ia tt·d with ideas, or only so wi th obscure con

Cc]Jtions.1 
,cit<•11tion to those imitatirn ntteranrPS to which thP namp Of 

"f.'r·lw speech '' hns been gh·en was fir::;t drawn by Rornbel'g. 2 

![" "ays : "Sick people $Ometimes repeat monotonously words 
arn1 sl'ntences uttered by any one close to them, without g iving 
nny c·1·idence of t heir attc•ntio n being aroused, and "·ithout con
m·cting any icleas with what they say." H e adduces SPYeral 
instances of thi s, and Bateman 3 has lately placed on rPconl a 
new and most striking case of it which occurrccl in Y oisin1 s 

"""'(ls in !he Salpet ri ilro. :Many similar observa tions by other 
writers might also be mcutioned. 

CTUPTER V. 

The Principle of Sound Metaphor. 

Although not diffi cult to conceh-e why man should respond 
to ihe ,...,.,.ption of sounds through the auditory apparatus by 
mnking imitath·c noh;e:;, it is so to understand why sounds 
should b1· chosen as the f,worite interpreters of all the senses; 
yet tl1Prc is no people on the face of the earth, however sa1·age it 
may have remai ned, wlii ch contents i tself with indicative ges
tu1·Pe. In e1·ery qnniter of the globe man has acquired a reacli
n es~, ll1rough tho agency of the voice, with its extraordinary 

nuiPty of sounds and combination or soumh, in ascertaining the 
condition of all the sense$, and o( copying clown, as it were, 
tlwir pictorial intuitions. \Yhence springs this natmal pre-emi
nence of t11e voice orer gestures as a nwans of in tellectual inter
coun.;c? 

'l'he sensations throngh which we obtain a knowledge of things 
outRicle ourselves, howerc r Yarious the forms they may a's llme, 

1 J/flrfini. Verilnderungcn cler Ausdruck:rn·eise bei I rrcn. Allgem. Zeitschr. f. P1;y
cbintric. t R.;G. Bel. 1~ . 11. 4. S. GO.J. 

'L<'hrbuch der Ncrvenkrankheiten. 3 Au ft S. G.i5. 
Londou, H:W'3 p. 7.3. Conf. IJ1·11.~iu.~, Ueber die Sprache der Jrren. 

Allge111. f. Psychiu.tric. 18J7. Bd. 14. II. 4. S. 63. 
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acconling to the nature of the senses affPcled and of the stimuluo 
Ul'OllSillg them, may awaken, 11e\·erlhl'ks:-:, in the TWl'l'L'i\°ing 
imlivitlual very much alliecl fee lings o[ ph·,1'm c or the l'l'\'l'r"" 
even to the extent o[ pain. " 'e kno"', fo r instance, that a start
ling color may arouse the sa me feeling within us as a startling 
sound, and the one S<'ll><rrtion reminds of th<• oth<'J'. althonzh rnn
veyed to us by n cli[e1·ent ,ense and deten11i1wd by otlwr impn•s· 
sions. W"e in stitute cornparbons betwppn st> 11 ::;at ions a<"eon1ing 
to tJ1 eir relationship in fee ling , :llld ~0 f'pPak of Cry ing ('O}on; 
ancl <·old lights, brig ht, wal'm, high , aucl low tone:;, swcC't i:;o 1111 ch;, 
l1ar<l and soft noises, sharp oclo rs, 111 iill ta,;te; arnl, as th1•se 
examples show, not only do the i:::imple sem•ations become fol ui
ti ons grrinecl from the SPnseo by tPntatirn mo1·emente, but th<•y 
are helped by unconsc ious judgment m; well. 'l1hese iutuiti o11s, 
tl wn, convey the general impression of simple st:> nsat ion~. such 
as roughness, hanlnf'S8, dt.>pth, ct~ . , w11Pn i11rc ·.st igate(l in resp13Ct 
to lhPil' relationship O[ [m•l ing, and are, ~H'C'Ol'di11g to tlJe 1'1:'8\dt, 
con:::;klL\ re(l similar or t1i s~imilar. To put the mutter figuratin,ly, 
we an• able to translate the feel ings of one senoe into the speech 
of another. 

~fanifestly, of all the sen>es, that of hearing presides 01·pr 
the ri chest range of fpeling; of all the a1·ts, music, which by its 
harmonies can stir up the ocean of feeling to the greatest dPplh . 
But the power of mig htily influencing an emotional condition is 
not restricted to musica l sonml alone; noises al:;o posoess i t to a 
'"""Y large extent, aml may excite the phantasy powerfnlly. 
or all hall ucinations, those of hearing a re most fea red by the 
mental physician. It is in this extmonlin:ll'y richness of the 
hea ring sense in shacks of keling, th<•n, that its capacity li Ps of 
participating to n certa in extent in the impressions of all the 
senses, and hence the voice, although p1·i111arily but the inter
prt>tPI' or the feelings fll'OllSE'd through 11earing, i ~, nen•rthrl('SS, 
iwcu lia rly adapted to expr<'ss also the frp]inp:s of all tlw othel' 
senses. Furthermore, spoken "·onls ron,·<'Y the impressions of 
all the senses with the lf'ast expendi tu re o[ force and time. 

This is what was nnderstoocl by lleyse' as the principle ef 

1 System dcr Sprachwisseuschnft. S. DJ.. 
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souncl 11ietaplwr : "_\_ perception of any one sense is expressed 
by a phoneti c composition which p roduces u pon th e innPr sense 
of the hearing ap parat us a similar impression to that which the 
p t' ITP]l tiou to be indicatccl evoked thl'Ough that other sense." 1 

Klei npaul ' r~garch it as "almos t a n acc ident tha t ph onetic 
SJ>Pech should Jta,·e come so exclusirely jnto use, since there is 
very little doubt that, had pantomimic speeeh been d ernloped by 
the u se of centuries, it would lmrdly ha,·e been inferi or in com
pleteness, adaptiveness, a nd variety." But, in spite of the inter· 
estiug R11pport which Kleinpaul g ives to t he theory of the g1·eat 
capability of development inherent in pantomime, h e has not con
vin rl'li us of the iclenti ty in Yalue between the sp eech of gestures 
anil that of phona ti on. Deaf mu tes, h e ma in tains, may p l'Oduce 
a piece of Shakespe:ue jn the lang uage or signs; but, though thi s 
may be trne there, proof is st ill lacking tha t pantomimic Jan-

. guage will ever raise up a Shakespcarn among the deaf-mutes. 

CHAPTER VI. 

Origin of In telligent Speech from Wor<l-roots.- ln tui tion and Intelligent Conccp

t ion. -St!nsory or Instinctive in contrast to Intell igent Judg ment-Speech ns 

an Associated Conception-refl ex and as an A.ct o f Will. - The Three Stages of 

Lang unge : Preparation , Diction, n.nd Articula.Liou. 

'!'he speech in which we now express our feelings and th oughts 
J1 as long fo rfei ted its orig inality. It has come d own to u s as an 
inheri tance which, hav ing passed through the ha11cls of thousands 

1 J have written to Prof. Kussmaul to know if thi r.s quotation bas been correctly 

translated, or whether there was a misprint in the German text , as 1 felb it to be 

extremely obscure. He replies, thanking me for pains I had tak~n wi th the quotation, 

which, be says, he has put in inverted commas, to show that .: they are Heyse's own 

words," ~ls be feels "that they are not so clear as they should be, ancl that a great phi· 

lologist like Hcyse ought to have expressed his thoughts with more clearness and nccu· 

rncy. u Ile says this t rnnslation ic appears to express what Heyse meant to say.11
-

TUANS J,ATO lt . 

~ On the theory of pantomimic speech, conf. Zeitsch. f. VOlkerpsychologie. Bd. VI... 
I SGO. S. 3;;3, 
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of generations, has undergone innumerable modifications. To 
discover the internal and external determining canses of these 
latter is the province of philology, and concerns us no fmther. 
The onomatopoesis of the infancy of the human race has, with 
the exception of some faint traces, Yanished from the languages 
of the nations. Even our interj ections have little any longer in 
common with the utterances of feeling of those earliest days of 
mankind, and they have only partially preserved their naire 
c11arncter. Do \\"e not see this in the oaths of reprobates swear
ing by the Iloly Sacrament and profaning the holiest names in 
Christendom 1 Dogma and chlll"ch history snpply tl1 em here 
with suggestions for interj ec tional relief in moments of passion
ate excitement. 

So far as comparative philology has succeeded in following 
up to their earlies t etymological roots the languages of different 
nations by means of a compari son of the oldest literary re111ains, 
we stumble everywhere upon well-established nuclei qf lan
guage which still display, though but partially, tl1 eir original 
011omatopootic character. E rnn these word-roots in a philologi
ral sense are far more than mere sounds expressive of feeli11g or 
imitation; they are" tlwught-mwlei" around which, as develop
mental centres, the whol e \\"OJ"]d of icleas whose possession is the 
joy of humanity at the present day gradually sprang up in word
strnctures. ' 'l'hey are the idea-elements of speech, as consonants 
ancl Yowels are its souncl-elerncnts. In them may be seen faith
fully reflected the conclition oi intellectual clevelopmeut of the 
progenitors of our great national families (Inclo-Germani c, Semi
tic, Turanic, Chinese, etc.); aucl etymology in following np the 

1 The Aryan root :MAR signifies to g rind, to pulverize. From it :tr<' derived the San· 
skritmalana, to grind or rub; and a number of words all s.ignif)ing mill, the Latin 

nwUt, the Greek myle. the Irish meil.e, the Bohemian myln, and the J~itbuaniau 1rutlunas. 
Then the German JllfiJler (miller) i Jliilltlslein {mill·stouc); .il/l'ltf (meal); mahlen (to 
grind}; l\fohlziihnc (molar teeth, dentes mola.res), etc. Metaphorically, :MAR acquired 
the signification of being ground, pulverized, worn out, destroyed. Hence the Greek 
mffraino, to wear out; mm·asmus, wasting; nwrWr, I die i 11wrs, death; dis· 
ease. In Sanskrit, 1m·iyc1 I die; mdrta, man considered as a mortal. In old 

mhti1 to die; mo1·u, pestilence, death. In Lithuanian, mi1·-ti, to die; etc. In these 
examples one sees the aptness of Jean Paul's comparison of language to a lexicon of 

obsolete metaphors. 
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history of the changes in such ancient thought-nuclei, through 
all the phases o[ tlrn life of th<·se peoples doll"n to the present 
day, becomes the history of the genes is of ideas as completecl in 
the families and later peoples (i:iteinthal ). 

\Yi th the creation of \\"OJ'd-roots as cstablishccl speech- ancl 
thought-nuclei, Li11guage was elevated from the preparatory 
imita tirn stage to the second real icordj'onniug or iillelligc11t 
stage. A1Tivetl 11L're, speech is no longe1· the minor of mere sen
sory intuitions. The incli,·idual lius no"- at ltis disposal intelli
gent conceptions \\"hich find in "·ords a palpable form cogniza-
1.Jle lo the senses. An intuitio1i is not llll intelligent conception. 
The former is nothing but the sensory picture, the photograph 
oJ" Wings as thl'y happen to present themseh·es acciclentally, or 
were Yiewecl ancl copied as a, certain combination of dots ancl 
lines of light ancl shade, of "·hitc ancl bluck and nufous colors 
optically, or a cldinitc combination of tones of dil1'erent degrees 
of height, louclness, of bocly and timbre acoustically. But it is 
not yet the trnc picturn of the objec:t snch as we thro\\" ofT by 
01u· own crea.th·e i)Ower, marking nll its essential chatacteri~tics 
nrnl H-j<'cting nll \\"hi ch appears to us acciclental ancl transient 
ahout H, ancl tliis after cornpari::;on of numernus tentatirn intui
tion,; under clifferPnt circumstances and conclitions. Let a, pho
togmplt be nen'r so successful techn ically, it fails to suti,;fy ns 
unless it so 1·eprest'nt the ob:ject that \\"Cat once recogn ize it in its 
most essential J"eatures. No one \\"Oulcl grutify a fricncl with a, 

portrait depicting liim in the act oE making a. grimace, even 
tl1ouglt technically it 111igl1t be a, masterpiece o[ photography. 

Bnt we must ac1111it that ,.,-en in the creation of pictorial 
intuitions, juc1gm0nt is already moro or less mixed up. The 
artnal shape of the object, the res istance it offers to the touch 
ancl to attempts at lifting, the intensity \\"ith which ancl the 
direction from which the souncl reuches u s, we unconsciou sly 
estimate with great ce1tninty. Animals cl<'privecl of their cere
brnm and unable any longer to execcctc »oluntnry movements 
still possess visual intnition, which supplies them with the power 
o[ suiting their reflex movements to sunonnding circumstances 
(Goltz). There ex ists, then-a lower, let ns call it-a purely sen
sory or instinctirn anulysis and judgment, cli scriminution uncl 
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combina tion, which has within the brain an origin widely sepa
mte from the higher and intelligent. Snch a sensory or instinc
tive analysis and j udgment operates, no doubt, in those reflex 
sonnds which adapt themselves imita tively to certain percep
tions; but the formation of words which have their origin in 
conception is brough t abou t by intelligent analysis, comparison, 
and judgment. \Vorcls are more for us than mere pictures con
verted into sonnds of things mirrored on the senses; they are 
pictorial symbols for things as we have come to conceive them 
through dedi1ction based upon the incessant variation of their 
phenomena- they are the symbols qf' ideas (BegriJ:l'szeichcn). 

Based upou the world of sensory intui tions, which was the 
first to open npon him in a foll blaze of color, man bnilds 
another colorless worlcl or abstract ideas, but not in such a man
ner as to demolish the first formed by the last ; for the sensory 
pictures, though gradua ll y paling, live behincl the ideas, and 
renewed percep tion freshens them up easily to their original 
vividness. If the picture grow indistinct, the sharpness of tha 
idea-ou tlines obtained from it suffers in consequence, for the 
world of ideas has the roo ts of its power in the world or sensory 
pictures. Consequently i t is correct to say that the senses sup
ply us with all the matter recognized by us, bu t the intelligence 
assimila tes it according to the fonnulm of cognition with which 
it is supplied . The materi al acquired by the senses must first 
pass through the three-fold mil1 of logic, metaphysics, and 
grammar before it r eall y becomes the property of the intelli
gence. 

From all this it is clear tha t words, so soon as speech has 
passed the prepara tory stage of onomatopoesis, are no longer 
mere in ti1ition retlexes. They rather represent the abstract con· 
ception or idea upon which the words are clependent; and 
between the sensory picture and the word there exists a wide 
fi eld of in tellectual work which must always be engaged before 
a word can be u ttered. Tile latter is always tlte expression and 
conclusion ef a movement of tlwugld, wlticli ltas, no doubt, its 
primary source in sensory perceptions, but is not necessarily 
immediately dependent 01i tllese. Thoughts generate though ts 
as surely as thongh ts are generated by percep tions th rough the 

VOL. XIV.-38 
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senses. For this rPason, since a distinction has been made 
between intuition and conception, words have been very properly 
regarded as conception reflexes (S teinthal, Lazarus). 

'\\Then we employ this expression we only mean that tlw 
reflex mechanism, which executes all the organic movements 
emanating from the nervous system, also generates the complex 
movements of the words wilich express the intelligent concep· 
tions. To reveal tltis reflex mechanisrn in the whole rnotion of 
its wheels cmd transmissions, and the ·vital forces by which it is 
fed, is the province ef the physiology qf speech. In speaking, we 
see conceptions, feelings, and sensory intuitions interlacing with 
one another in a mos~ extraordinaTily intricate manner, and so 
setting agoing the motor apparatus which accomplishes the au
dible utterance of the word. '\Ve only apparently simplify the 
matter by characterizing speech straight oil' as an act ef the will, 
or by classifying it according to physiological terminology under 
the associated conception reflexes. '\Vhat is called will is no sim
ple force, but a very complex dovetail ed combination of partly 
associative, partly reflex processes in the excited nervous system; 
and speech as an act of will is only then explained when we are 
able to localize in the nN·vous system all the operati.-e special 
associations and reflexes-that is to say, to determine anatomi
cally all the paths by which the stimulus is conducted, and at 
the same time to establish physiolog ically all the sources by 
which it is fed. 

It is already a long established psychological axiom, quite 
apart from all nerve physics, that a bare idea, although it may 
qualify the will for the highest efforts, never alone determines a 
man to act, but that it is always some feeling that does so, such 
as of duty, of justice, of pity, etc. A conception emanating from 
sensory intuition as a colcl and colorless abstraction, has as such 
no impcllent motor power . Again, we see when an idea is 
expressed in speech that the prime mover of the uttered word is 
invariably a feeling. But even this is not snffi cient . For speak· 
ing are further requi site symbols, intuitions of the intelligent 
conceptions themselves which we have put into the sensory form 
of word-pictures. Only thus do we apply the reflex lever to the 
motor apparatuses of the organs of speech. Bt1t this psycholo· 
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gical comprehension of the subject is still no physiological one. 
For what we characterize as feeling, conceptions, and intuitions, 
are to the physiologist but the psycl1ical expression of material 
processes in the organic ground work of the nervous system, 
which is equally adapted for the evolution of the forces be- · 
longing to mechanical and psychical performances. These 
mechanical and psychical performances course inseparably side 
by side, united by the same set of laws ; ancl to understand both, 
it is first necessary to lay bare the organic conditions in the nerv
ous system out of which both together spring twin-like. It is 
the task of the physiology of speech to ascertain where and 
how the nerve-substance is rendered capable by conceptions and 
feelings of creating language through the medium of word-pic
tures. 

Let us now reconsider for a moment the most essential points 
in the process of talking. In the first place, a thought is indis
pensable which we have concciv•d, aucl then an impulse ef feel
ing urging u s to express it. Next we choose and say the words 
which the acquired language in our memory places at our dis
posal. Finally, the ref/etc apparatuses are called into play which 
give outward utterance to the words. Accordingly, the act of 
speaking consists in three stages or processes: (1) The prepara
tion in the intelligence ancl feelings of the matter to be uttered j 
(2) the diction or the formation of the words internally, together 
with their syntax; (3) the articulation or formation o[ words 
outwardly, irrespective of their connection with one another in 
the matter spoken. 1 

1 These three definitions do not appear to the tra.nslntor to l1e as carefully expressed 
in the original as might be, but be ha.s thought it bis saCest course to translate them as 
lit.erally ns possible. The word diction is the same word as thnt used in the original 
-TRANST,ATOR. 
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CHAPTER VIL 

Speech as the Agent of Intelligent Cognition.-Dialectical Thought as opposed to 
Thinking in Objective Imagcs.-The Relative Independence of Conceptions 
upon Words. 

In characterizing it an associative reflex we have not ex
hausted the meaning of speech. It is more than merely a motor 
process reflectively bound up with thouglit by associated sensory 
symbols. It is besides this a mental act, without which an intel
ligent cognition oI things cannot be attained. It not only repm
duces what has been thought, but claims thought and generates 
thought anew; and comprehension of what is thought only 
becomes possible through speech. 

Animals are capable of forming conceptions, jndgments, and 
conclusions of a simple kind, human beings alone of ic1eas and 
more highly compound judgments and conclusions. The dog 
bounding to the door, with a joyous wag of his tail, as he sees 
his master put on his hat, has a conception of what is taking 
place ("\Yundt'). Pictures arise in his recollection, and he judges 
correctly that his master is preparing to go out; to this he adds 
the other jndgment, namely, the expectation that he will be 
allowed to accompany him. But these conceptions of animals 
are but l ittle elevated above the intuition world of the senses. 
Their thought only deals with objective images and very simple 
abstractions, that of man with word-pictures and ideas. Com
bining his conceptions with words, he creates not alone short 
symbols intelligible to others, but imparts to his abstractions the 
completeness, accuracy, and stability of ideas. Only as an idea 
is the conception capable of a critical analysis and logical dissec
tion. It is this which distinguishes man from the brnte creation, 
namely, that he is not only able to form ideas and judgments 
concerning things around him, but is also able voluntarily to 
array these ideas ancl judgments as objects beforn himself and 

1 Vorlesungen Uber die .Menscheu- uud Thier-seele. 2 Bdc. Leipzig. 1803. 
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others in u form cognizuble to the senses, und to test their uccu
racy dialectically. 

It is still u vexed question whetlter intelligent thought is 
bound itp with words (Conclilhc, l\fax l\Iueller, Bastiun, and 
others), or is quite independent ef ioords (Locke, Helmholtz, 
Maudsley, Finkelnbnrg, und others). 

Bttt it is c!Par that concep tions und words are different things, 
and the 'independellce of conceptions itpon words may also be 
easily proved. For instance, the Lord's Prayer expresses in the 
most diverse form s and combinations of words in different langua
ges the same religious contents. Newly cliscoverecl animals and 
im·entec1 machines are earlier recognized than arn their names 
(Tylor). 'Ve read aloud to another, thinking all the while of 
something else, and afterwards do not know what we have been 
reading about (Finkelnbttrg) . But the most instructive fact is 
one which each may verify on h imself. " re can, for instance, 
recall vividly to our minds all the essential characteristics of 
some person or thing, can accurately conceive a picture of it, or 
perhaps set clown such on paper; '"e know how it affects us, hut 
we have forgotten the wonl descripti1·e of it: this is an " ap hasia,'' 
which fall s quite within the range of physiological distu1·bances. 
Conversely, we may not be able to recollect any longer the mean
ing of a foreign wol'd or artistic expression; or again, onomato
poetic ancl etymologica l feelings lead us asLray to.false ancl often 
ludicrous constrnctions. At times, too, thought travels so fast 
that speech is nnuble to follow it up. 

But not alone is the independence of conceptions upon worcls 
beyond doubt, but, as has been adcluGed from the facts put for
ward by Tylor-ancl the development of conceptions in children 
and animals likewise proves it-conceptions mcty originatewitlt
Ollt words. One thing is certain, however, namely, that the con
ceptions of animals remain fnr behind those of human beings, and 
that only in the lattPr do they uttain to entire clearness, delicacy, 
and well-rounded fo rm as ideas through t11e medium of speech. 

By way of proof that intelligent thought is not bouncl np 
with speaking, and is quite independent of words, a number of 
!acts are quoted, to which we must now devote our attention 
more clo ely. 



598 KUSSMAUJ,. - DlST U P.BA:-.'CES OF SP EECH. 

1. It has been pointed out that from birth 011, deaf-mules 
have learned to recognize things and relations prnperly. A 
case related by Krnse, 1 bearing npon this point, is particularly 
instructive. 

A clcaf and dumb boy was found by the police, in 1805, straying about Prague. 
Not being able to make anything out of him, they placed him in an institution for 
deaf-mutes, where he rccci\•ed instruction. When sufficiently educated to g ive o.t 4 

curate answers to questions put to him, he gave a description of as much of his former 
life: as remained in his memory. llis father, he said, owned a mill; he described the 
furni ture of the house and also its surroundings minutely j he gave a full account 
oi his life while at home j how that his mother and sister died, and his father 
mal'ricd again; how that his step-mother ill-treated him until he ran away. Bt.:t 

he neither knew his own name nor that of the mill; he knew, however, that it lay 
to the cast of Prague. Inquiries were made, and the statements of the boy were 

found to be correct. The police found his home, gave him his proper name, and 
secured to him the succession to his father1s property. 

From this we see that a deaf boy who had not learned phone
tic speech had nevertheless stored up a multitude of accmate 
recollections, and was able by the exercise of judg ment to anive 
through them at correct concep tions of very intricate relations. 
But whether he found these conceptions without the slightest 
aid frorn the language of gestmes is not related. There is no deal
mute who has not learned a number of gestures by means of 
which he is able to make himself intelligible, if not to strangers, 
at least to those belonging to him, unless, inc1eed, he be idiotic 
too. The objection is al so admitted that this boy, after being 
instm cted in the institution, may have subsequently brought 
many recollections into their proper connection, and now for the 
first time have understood formerly unintellig ible relations. \Ve 
are justified in this conclusion by the combined testimony of 
such experienced instmctors of deaf-mutes as the Abbe Sicard, 
and Eschke, the director of the Berlin establishment for the deal 
and dumb, that deaf-mutes without instruction hardly rise above 
the level of animals, as regards reason and feeling.' 

Another case is a~so put forward, namely, that of Laura 

1 Ueber die Taubstummeu u. s. w. Schleswig. 1853 . S. 54. 
2 Conf. E. &lnnri f.z, Kurze Gesohiobte uud Statistik der Taubstummen- Anstalten u. 

s. w. Dresden. 1830. S. 26. f. 



ISDEPE.N"DENCE OF CO:SCEPTCO"NS UPON WOHDS. 599 

Bridgeman,' who became blind and deoj' in her second year, the 
only other sense i·emaining perfect being that of touch, those of 
smell and taste being, the former almost, the latter to a Yery large 
extent, cle:;troyed. This girl attained nevertheless to a high grade 
of culture, was able to grnsp the most abstract itleas, e.g., of Goel 
and of immortality, ancl eventually became a schoolmistress. 
But this l'Xample is one of the very best proofs tlmt speech is 
indispensable for intelligent cognition. 

This 1·cmnrkably intelligent person, although incapable of acquiring phonetic 
speech, became po;sesscd, thanks to the care nnd energy of her teacher, Dr. Uowc, of 
tlte whole world of thought around her through the medium of the language of 
touch. In spite of her high mental g ifts, of a remarkable memory, n most lively 
power of imitation, and a marvellously accurate sense of touch capable of almost 
any amount of development, she hardly occupied a higher place in her home than 
that of an iutelligent animal upon whose instruction one has bestowed much labor, 
and this, although she was the object of the tenderest maternal solicitude. She dis
tinguished the objects about her home according to their form, density, weight, and 
heat, and imittt.ted the movements of her mother by an examination of her hands and 
arms; she even learued to sew and knit a little. But in a few months her psychical 
condition underwent a marvellous change at the hands of Dr. 1 lowe, to whom she 
came when seven years old , and this th.rough the agency of speech. } le aflixec.1 to 
a numlJer of common objects, such as knives, forks, spoons, keys, and so on, labels 
011 which the name of the article was written in raised letters. Lnu ra soon remarked 
that tl1e crooked lines of the word spoon were as different from the crooked lines 
of the word key a.s the shape of the spoon was from that of the key. After this some 
small labels with the words priutecl on t hem were put into her hands. She soon 
noticed tlia co rrespondence of the written words of the lnbcl with tl10.:.c on the 
various objects mentioned , and gave proof of this by placing the label key upon 
the key, and the laliel spoon upon that article. All this time she was encouraged 
by marks of approbation, such as patting on the head , etc. This method was gradu
ally extended to all the objects she could take in her h:md. Later on the separate 
letters were placed in her hand and there arranged into such words as book, key, 
etc. i they were then thrown into a heap together, and she was left to put together 
the words book, key, etc., for herself. 

uup to this," says Dr. Ilowe, "the proceeding was only n mechnnieal one, and 
the result was about as g reat ns if one had taught a number of tricks to a clever dog. 

1 Her history has been related in several report"B by her teacher, Dr. Howe. Presi
dent of the Tostitution for the Blind, in Boston. Conf. Zeitachr. f . d. ges. Medicin 
von Fricke uncl Oppcnlleim. Bel. 13. 1840. S. 1.-Froriep's nene Noti?.eu. Bd. 21. 1842. 
S. 273.-Boz, America, translated by Moriarty. Th. 1. 1843. S. 56. - Burdaclt, Blicke 
ins Leben. Leipzig. 18'14. Bd. 3. 
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The poor child had sat there in mute astonishment, and pnticntly imitated every. 
before her. But now the matter seemed to dawn upon 

ioith human 1·eason; she could no longer lie compared to a parrot or n dogi the 
immortal intellect now seized greedily upon this new bond of union with olhc-r 

intellects! I could almost point out the momrmt at which this truth dawned upou 

her and poured light over her whole face. ' 1 

No more beauti(ul example coulcl be given than this remark· 
able physiological experiment o( Dr. Howe, of the cultivation 
of reason, the formation ef the world of ideas, through the 
agency of words. \Ve can now see why the Greeks compre
hended in the term "logos" reason as well as simply :i word. 

3. Another inst:ince may also be cited in the case of those 
children who, although endowed with hearing, are ~tnable to 
learn to speak at all or ·very impe1:fectly ; they appear quite 
·intelligent, understand what is said around them, obey orders, 
carry out instructions, and so on.' This, however, has all been 
learned in intercourse with intelligent, speaking persons, by the 
aid of words rendered clearer tlnot1gh gestures, which the chil
dren, too, had come to underst:incl. The words remained in the 
memory united with intuitions, and associated themselves with 
intelligent conceptions, or genemted such. 'Thus, eveu the dog, 
as a companion of m:in, becomes wiser aml learns to grasp the 
meaning of many words. But, of course, the more highly 
endowed human being must profit much more by such instruc
tion than the unreasoning animal, even though, as a conse
quence of faulty organization of the internal apparatus of 
speech, he m:iy never be capable of representing by movements 
the word-pictures he has laid hold of; unless, of course, the 
intelligence, too, is early wreekecl. 

4. Finally, the case of M. Lordat,2 Professor of Medicine at 
Montpellier, is cited, who, after a fever, suddenly lost :ill power 

1 Conf. Wal<Unburg, klin. Wochenschr. 1873. No. 8 i also Broadbent, Med. Chir. 
Transact. Vol. 55, p. 146, Case 4. 

' Lordat, Analyse de paroie. etc., pour servir 3. l'bistoire de l'alalie et de fa paralalie. 
Montpellier. 1843. More at length by Proust, Archiv. g6n. 1872. p. G66, et seq. 
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o! speech for several months. In this condition he was so com
pletely l'Obbed or hi s memory for words that he could not even 
understand those spoken to him . Ifr is stated, however, to have 
been able carefully to consider his own condition, to combine hi ,; 
thoughts properly, and even to follow out the thread of his 
lectmes as well as be!ore the attack. 

Trousseau 1 rema rks, however, that Lordat may have deceived 
hi111 sel! as to the acuteness of his thinking powers during the 
attack, for dming the rest of his life there remained behind a 
certain weakness of his mental powe1·.2 Por instance, Lonlat, 
who hacl hitherto shone as an extempore speaker, was hence
forth unable to improvise his lectures, ancl Jmd always to reacl 
them .' 

Mo1·~0,·er, before the attack Lordat was in possession or a 
world of thoughts acq1iired b!J 11ieans qj' speech. No one will 
deny th<' relative independence of conception upon speech in its 
most abstrnct intelligent form. It may be tile case, then, Lhat, 
in spite or the total destruction or the memory for words, there 
may have been still preserved in the miml or such a highly 
developed thinker abundant accumulated material or thougbt. 
\\'e will even admit that th~ thoughts mo\·ed along in the old 
groove; but we cannot believe that this took place with the 
same certainty ancl .gmoothness as of olcl, or tbat Lordat was 
capable of creating new ideas. 

Again, this personal observation of Lorclat stauds alone, and, 
as he was a decided spiritualist ancl opponent of the organicism 

1 Clinique med. T. II. Art. LVIJI. "Ailhasie." Bull. de l'acad. de mCd. T. XXX. 

186-1-65. p. 672. 
'Lordat relates: •·En r6flccb1ssant sur la formulc chr6tienue, qu'on nomme la doxo

logic, · gloire au PCre, Fils, ct Saint-Esprit, etc.,' jc sentn.is quc j'en con.naissais tontes 

lcs id~es; quoique ma memoire ne m'eu suggCr:it pas un mot. ." On this, 

Trouc;;seau remarks: H J'a>oue nc pas comprendre qu'on puisse songer a une formule 

de langagc sans se rappeler aucun des mots qui la. composent. 11 For myself, I have 

the same feeling as Trousseau. I cannot understand bow one cau conceh·e a formula 

11:itlioutsy11ibols, n.1cord·formulatcitl1out1cor<hl . 
.l It is also remarkable that Lorclnt should relate of himself: "L'air stupide, etc. 1 

faisnient croire a p\usieu_rs qu'i! existnit en tnOi Ull nffajbJissement des fncuJt;Cs 

intellectuelles." Aphasia, without nn appreciable disturbance of the intell1gence, does 

not wmally so completely obliterate the latter from the expregsions of the countenance. 
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of the Parisian school, his can hanlly be regarded as entirely 
unbiased evidence. Other thinkers and physicians, such as the 
celebrated Spalding, of Berlin (1772),' and the Parisian professor 
of medicine mentioned by 'l'ro t1sseau, 2 who had both lost their 
memory for words in transient attacks, without forfeiting the 
power of observing and of judging themselves, and of commu
nicating thei r wishes to those about them by means of sig ns, clid 
show a diminution of their intellectual acuteness ancl a certain 
confusion of thought. 

In our opinion, there is nothing to be learned from Lordat's 
record of hi:; own case (even suppose we accept it in good faith 
as con ect in all respects) but this, that ideas, when once 
acquired, possess a certain independence of words, bitt not that 
they are acquired without the help of words. Objective images 
and simple conceptions, such as may be aroused even in an ani
mal , are called into being withmtt words, through the medium 
of sensory impressions ; and yet any one may daily observe for 
himself, among his domestic animals, that here, too, indicative 
signs, such as pointing to the door or the food-pan, are an essen
tial item in the generating of a conception. But ideas are only 
acquired through words of sonnd, of gesture, or of writing. 

It is quite true that persons deprived of the llOwer of speech 
by disease need not have lost their intelligence in the same 
measure. They not unfreqnently still di splay a certain power 
of insight into things around them by the expression of their 
face, by gestures and acts. N nmerous observations by trust
worthy physicians may be cited in support of this, as, for in
stance, the following by Broadbent : 

A woman of seventy hacl lost, in consequence of apoplexy, accompanied Ly 

truusient right hemiplegia, the power both of speech and of writing, permanently. 
She was totally unable to write, while some words, produced in the form of rapidly 

1 Spaldmg imparted bis ex.periences on the afternoon of the same day to his friend 
Sulzer. A notice of these may be found in Moritz, Magazin fi.i.r Erfahrungsseelenkunde. 
Bd. I. St 2. S. 36. 

2 Rostau was the professor! Conf. also the statements of a physician who occasionally 
suffered from such aphasia, in 1Vestvltal, Verhandlungen der llerHner Gesellschaft fiir 
Anthropologie. 1874. S. l OL; and those of another educated ma.n, in Spamer, Archiv 
fiir Psychiatric. Bd. VI. S. 5~ 1 aud 540. 
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uttered intcrjectious1 still gave expression to her feeli ngs (e . g., oh, shameful , 
shameful ! nu.sty. nasty! pity, pity! that's right! etc.). She could read, and dis
played great energy and intell igence in try ing to regain her right to administer lrnr 
own property, which had been denied her, on the wrnng suppos ition of her weak
ness of in tellect. Three years later she succumbed to apoplexy, wil h left hcmi
plcgia. Two apoplectic cysts were then fo untl in the upper border of the fiss ure of 
:;yl\-ius, on the left side, one in the posterior part of the thil'd frontal convolution, 
one further back, including some of the convolutions of the island of Rei l, and the 
corpu" striaturu was atrophied. The cause for the lust apoplectic seizure was not 
discovered. 

Such cases force us to the conclusion that, a lthough we anive 
at our ideas through speech, these, as soo 11 as they are fo nned, 
possess an inclependence of words. Sensory pictures,j'eelin.qs, 
11w1·eme11ts of expression, conceptions, and ideas, altlwugli 
owaking each other mutually and associated most intimately, 
11eoertlieless preserl'e in relation to one another a certain auto
nomy. " ' hether without words the full in teg l'i ty , accuracy, 
and frui tfulness of thought can persist, is another question to 
"'hich at p resent no unqualified answer in the a filrmat il'e can be 
given, in view of the observations just quotecl from Lordat and 
Broadben t. '\Ye shall return to this subject again in Chap. 25. 

CHAPTER VIII. 

Words as Symbols, and the Facultas Signatri x:.-l-"'inkclnburg1s Asyrubolia, or 
A.seruia and its Forrus.-B.clat ion of Aphasia to A.seruia. 

I mitation, by delineation, painting, and sculptitre, of things 
perceived arouncl us, contributes very largely to engrave sen
sory intuitions itpon tlie memory. A Napoleon or a Frederick 
the Great li ves before the inner eye of later generations precisely 
as hi s picture has represented him. 

" ' hat the drawing is for tlie intitition tlte symbol isfor tlte 
conception, and i t is gained from the drawing by a kind of 
abstraction, as the conception is from the in tui tion. I t fi xes the 
conception upon the memory, and is so closely uni ted "~th it, 
that thi s former is awakeneu by the symbol, and, conversely, 
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the symbol by the conception. If we reduce a picture to a fm~ 

striking, i . e., essential outlines, the imagination immediately 

fills it out again to a picture such as existed before. Brit tl1e 

imagination can do far more: the child makes a doll out of any 

or every piece of stick or stone in its way ; the peasant is 

reminlled by a roadside cross of some fatal accident, and also to 

pray for the poor soul of the departed ; we tie a knot on our 

handket·chief to recall to our mind, by the sight of it, some 

promise or intended business. Thus, according to fancy, we may 

awake in our memo1·y, by this or that sensory phenomenon, this 

or that conception, or a whole comprehensive series of them ; 

we create voluntarily an intimate relationship between both, a11 

intelligent bond by means of which one draws the other after ir. 

The words of the phonetic language of to-day have hardly any

thing any longer in common with the imitative sound-symbols of 

primroval man, and only by the dictionary are we able to deter

mine with certainty what is the meaning of this or that word of 

a foreign people. They liarn become phonetic symbols, whoS<' 

association with this or that conception appears to be pmely 

accidental. And, according to the princip)e of sound-metaphor, 

we may exchange visible symbols for audible, or tlie reverse. 

Phonetic writing (sic, phonetische Schrift) has clearly been 

developed from pictorial writing and hieroglyphs, and we aiv 

able at will to associate with the spoken, as with the written 

word, the same conception. 
Now, apart from the symbols Mhich each incUvidual make.• 

for his own special requirements, ancl from the letters and words 
Qfplwnetic gest1ire and written speech, there are a multitude of 

others in use which the human race has gradually created, and 

which one generation has handed over to another: such are, 

social and devotional forms of expression, cyphers, algebraical 
formulm, geometricalfignres, musical notes, and so 01i. 

These symbol are the current coin ef the collective intellec
tual intercourse between individuals and nations; they repre

sent, whether as words, artistic compositions, natural formulre. 

and so on, the aggregate value of the intellectual property of 

humanity. Moreover, we often even run a risk of confouncling 

our actual property with the symbols of valt1e current for it, and 
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accep t words for ideas, f a9ons de parler for tme expressions, the 
form for tlie thing, cultiva tion fo r religion, the idol fo r the Deity. 
Savage peoples even go so far as to identify the name of an indi· 
ridual with the la tter himsl'II.' 

From their neat and well -defined form symbols facilitate very 
materially rapidi ty of "omprehension. An expression of (acP, 
a sound, a single word, often make a whole situation clear to us. 
W e simply s ligma tize a man as a bigot, as blasc: etc., and a t 
once 11is whole feeling, thinking, and acting stand out before us 
as though illuminatecl electdcally. The eloquence of numbers is 
proverbi al. And the more abstrac t and exact thonght becomes, 
the more i t is ele,·ated out or popular in to scientific regions, the 
shorter and sharper do the symbols become; words are no longer 
adequate for the task o( ex pression, and in logic, mathemat ics, 
physics, chemistry, etc., the most mature products of thought 
are consig ned to algebraical formulro. 

But it would be an error to suppose that in symbols there 
wa nothing bLlt a means of communica tion wi th others. They are 
fa r more ; they are a component part and an essential keystone 
11f all rnental operations. N o though t has at ta ined to thorough 
clearness and accuracy un til it strikes home in the fo rm of word 
or sente nce. How long do we frequentl y torment ourselves ovPr 
the solu tion of a problem! At last the proper worcl or the tme 
rormula sugges ts itseH, and we give vent to our sat isfaction in a 
joyous eurek a. \Vords, to use a happy simile of Stein tlrnl, are 
as footprints which the mind leaves behind when it traverses the 
paths of though t in search of cogni tion, ancl by whose help alone 
it is able to make its way wi th cer tainty . 

The necessity for symbols in intelligent thinking is dependent 
on the narrowness qf 01tr conscio1tsness, through whose focus 
intuitions and conceptions can only pass in linear succession, or 
in other words, in single fil e. llence. we are only able to think 
rapidly by thinking abstractly, ancl only accurately when the 
abstractions acquire intuitive perceptibility in a neat, comprehen
sive fo1·m. The idea in verbal form fulfil s these requirements. 

1 Con!. the remarkable facts bearing on this noticed by 1);Wr (" Forscbungen iiber 
die Urgcschicbte der !Uenscbbeit. 11 ~fueller, Trans. Leipzig. Cap. 5 and G) i a!Ro Laza
ru.t, " Das Lebeu der Seele." Bd. 2. 1857. ''Geist untl Spracbe. 11 S. 77 Anm. 
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\Vithout the worcl forest we sboulcl, like the chilcl, see trees upon 
trees, ancl again tre0s, but for very trees see no forest; but with 
the worcl forest tlte abstract iclea stancls before ns as n, clean-cut, 
comprehensive symbol, with which thought can cleal comfortably 
in its forther progress. 

Finkelnburg' refers the capability of forming worcls to the 
general capability of creating signs and symbols. Ile insists 
that speech is to be regarclecl as a proclnct of a special symboli1' 
j'undion of the mind, the facultas signatri:v of Kant. Ile sup
poses this capacity to exist also among animals who are able 
to rendet· their wishes known by means of signs intentionally or 
unintentionally, and to cons tme the signs of other animals, ancl 
even of man , correctly. 

Bn t if we regarcl the question more closely, thi s symbolic 
fun ction will be seen not to be referrible to a special sy mbolic 
power of the mincl. The symbolic capacity is nothing more than 
the impulse which produces nwvernents ef e.'Cpression, and the 
power of understanding these, and of utilizing tltem f or tlte 
purposes ef intelli,qent intercourse. It consists in feelings, intui
tions ancl conceptions which are most intimately associatecl with 
one another, ancl set in motion certain refl ex mechanisms. That 
expressions are nnclerstoocl ancl acquire signifrcance clepencls 
partly npon the memory, partly upon the associative mechan
isms of the brain through which it becomes possible for feelings, 
intuitions, ancl conceptions to enter into orclerly combination 
ancl evoke each other, mutually following a regular methocl. The 
organic mechanism on the one hancl, ancl the force of habit on 
the other, govern the laws of this association. The symbolic 
funct ion is a form of activity of the instinct ancl intelligence, clif· 
fering from others only in the end to which it is directed, name
ly, th e seeking to comprehend ancl to be comprehended; more
over it is, like the first, the resultant ef feelings, intuitions, and 
concC'}Jtions on the one ltand, and of associative and r~flex me
chanisms on tlw other. If the facultas sir;natrix of animals is 
not equal to the task of forming actual worcls, the cause is to he 
fonncl solely in the mclimentary clevelopment of their intellec· 

1 Berl. kliD . Wochenscbrllt. 1870. Nos. 37, 38. 
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tual capacity, ancl of the brute brain as an organ of though t. 
The animal does not speak simply because it lack s an intel
ligence and impulse. But our children begin to speak earl y, 
because they are born with this intelligence an cl impulse, be
cause onr brains have acquirecl in the long course of develop
ment of the human race the predi sposing arrangf>ment thereto. 
That it is really an unconscious and irresistible impulse which 
first compels children to speak is a matter of daily observation. 
I t is onl y subsequentl y and by degrees that this impulse is 
subj ected to the directing power of tho will and the dictates of 
custom and reason. 

This view of ours, then, of the symbolic capacity, is not com
patible wi th the theory of the existence of a special organ for it 
in the sensorium. I t is bouncl up on the one hand with memory, 
and on the other wi th the aggregate of the associative and refl ex 
apparatu ses of the organ of thought, combined for movements of 
expression. ' Ve do not mean to say, of course, that thi s aggro
gate of indiviclual appara tuses may not become cliseased in its 
several parts. Partial lesions of the organ o[ thought must be 
followed by partial damage to the symbolic function. 

In fact, we find pa rtial disturbance of the symbolic fun ction, 
whether it be the memory that is obli terated or interferecl with, 
or thi s or t ha t association of conception-groups, or feelings, or 
th is or tha t connection of sensory or motor trac ts with the refl ex 
centres. But suppose these bf>co me disordered or are even de
stroyed as a wholt', then the entire symbolic function also suffers 
decided injury, even to complete annihilation. " ' i th Fi nkeln
btll'g, then, we may, not incorrectly, from a symptomatological 
standpoin t, speak not only of asyrnbolia, bu t also distinguish 
between a partial and general f orm of the same. 

" ' e do not here mean to infer, of conrse, tha t the symbolic 
organs can onl y serve symbolic purposes and not be otherwise em
ployed. It depends en tirely upon what assoc ia ti ons ancl what 
refl ex combinations are se t agoing by impul se or will as to what 
different objects will be accomplished by the same organic instru
ment. W e can use the tongue both for t'ating and speaking, 
ancl may be impelled to the same movements of expression by 
different feelings and conceptions. One lowers his head in 
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humility, another from fear, a third from politic calculation, a 
fo urth in sign o[ acquiescence. 

Now, according as these or those feelings, conceptions, or 
refl ex connec tions, and as the nw mory for this or that intuition 
and concep tion are disturbed, we may observe different forms of 
asymbolia.. Thus during sickness we sometimes see the })Ower of 
fo rming words by phonetic symbols alone di sturbed, while they 
can still be expressed by wri tten; but, as a rule, the loss of both 
is impossible, or only certai11 words and classes of words are lost. 
There are, according to Steinthal, &µouuot, who, having lost the 
words of a song, are unable to recall the notes, while there are 
others who only lose the words, but retain their sense for the 
notes. Finally, many even lose the power of mimic expression 
toge ther with that of phoneti c and written language. These 
last, of course, have suffered severe losses in their collective 
mental property. 

That coudition in which persons lose the power of speech 
partially or completely, without their minc1 being involved, and 
without either a mechanical hindrance in the external apparatus 
of speech or paralysis or spasm of muscles or injury of the 
nervous structures which preside over the articulation of the sev· 
eral sounds, is known to pathologists either by the name aphemia 
(Broca), or bet ter, by that of aphas ia (Trousseau). 1'' here, under 
similar concli tions, there is no loss of speech, but a wrong word is 
substituted fo r the one meant, the state is spok en of as para· 
p lwsia. Commonly, however, the term aphasia is allowed to 
include in its wider sense that of paraphasia and to embrace also 
those condi tions in which patients are senseless but make use of 
constan tly recurring sonnd·symbols as expressions. Appearing 
under corresponding conditions, disturbances in the writing 
powers a re eharacterizec1 either as agraphia or para,r;raphia. 
'Vi th all these the faculty of understanding both phonetic and 
wri t ten symbols may either be des troyed or remain intact. I t 
may be obli terated, although both hearing and sigh t are un· 
impaired. Comprehension of written symbols is far more fre· 
quen tly lost by aphasic pa ti ents than that of spok en words, and 
i t has been called alexia. Here also, when there is a transposing 
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oI th e \\Titten words, we mar speak o( a paralexia . . \.nalogo usly 
one mig ht disting ui ~ h bl'tween amimia aml paramimia, wllp n 
patients are unctbl e to execute the cha1·actcri stic ges tun's a nd 
exprt>sti i o n~ of fo e(', or transpose them, as, for instance, wht•n 
tlwy make an affirma.tirn ins teacl or a negative gesture, 0 1' the 
re,·p rse, as has been observed . 

Fina lly, it has come to thi s a t the p resent clay , that uncfor 
aphas ia we no longer understand merely the d i ~turb:in cPs in 
speech alone, but al so the coll ecti ve symptomatic p henome11ct, 
whether abundant or scanty, imder whidt /h 1• execution or com
p rehens ion of a111; gi ren signs b/J which it is soitglit lo co11111w
n icale conceptions or feel i1tgs is impa ire1l Thus a new 'Jl"ci '"s 
or sickness has been crPti ted which presents a ll the Jigh t hut nbo 
all the dark s ides o r purely symptomatic spec ies. Finkelnburg 
is certainly right in proposing instead oI t he te1·m aphasia, which 
onl y has reference to phone tic symbols, a more compreht> no<i ,·e 
onr, asymbolia, whkh would embrace all the nume1·ous as wl' ll 
as different clinical form s of d isturbance in the formrtt ion a lilt 
comprehension of S!Jmbols. \Vi th S teinthal, h ower er, we shoul cl 
p1'erer the term ascmia, the idea contai nl'd in "symbol ' ' being 
more restricted than that contained in '·sig n." Behind the ~rm · 
bol them is always an idea hidden, behind t he sig n often onl y a 
feeling . \Ve mig h t then speak oI an asemia t>erbalis, grapltiea, 
or rnimica., and o r the ra1·ieties as. paraplwsica, para.'lraphi1·a , 
and vuramimica, and , in the case or asemias of expression, o[ as. 
upressiva, or oI pe1·cep t ion of as. perceptiva, according as th e 
power of forming or understanding s ig ns is los t. But, or com ::H', 
we gain no thing more by thi s than a more accurate terminology 
and a be tter p oint of vi ew for observing the Iunctional na tu rn 
or the chang ing phenomena of the di sturbances in question. I t 
will be the duty of sci<· 1irP in the Inture to discover the ccn'b ral 
t racts a ntl cen tres throug h which the form ation a nd comp1·0hr n
sion o [ the vari ou s s ig ns, phonetic and wri tten words, nnmlw rs, . 
g•'stu res, a nd so on , are accom pli shed. It will also Jia,·e to 
ao<ce 1· tain the minut e a nd g ross di sturba nces in t he orga nic 
mecha ni sm ou t of which t ile numerous forms of asemia spring . 

VOL. XIV.-39 
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CIIAPTER IX. 

Speech as the Grn.mmatical J)foulding of the Material of Thought which has been 
perceived anJ logical!)' and metaphysically elaborated-Speech as a Patho
logical Symptom and Object-Definition of Disturlmnccs of Speech, according 
to their :Nature, as Dyslalia, Dysarthria, Dysphasia, and Dyslogia or Dysphrn
sia.-Lalopathia and Logopathia or Logoncuroscs.-Thc Centre of Speech a 

g reat Central Organic :Mechanism. 

Onr conceptions of things are never adequate, but only con
tain our subjective judgment as to their nature, which varies 
considerably accorcling to the age and stage of development of 
the inclividnal and of hi s nation. "\Vith the strengthening of the 
sPnsory and intell ec t.ual auxiliaries of cognition there is au 
incrertse in the breadth and depth of our inner possessions, and 
our whole feeling, thinking, and desiring being becomes altered. 
Om· conceptions consequently are not the products of the per
ception and judgment of things by an unvaried being; if so, they 
won Id necessarily be unvariable. They are the prodncts ef a 
changing but always at any given moment definitely constitutecl 
bein,r;, whose cognitions have arranged themselves into di stinct 
groups and circles of conceptions, and whose feelings and desires 
are excited in th is or that way by thi s or that idea. 

The conceptions which we form of things about us are conse
quently nothing fo1·eign, extemal to ourselves, not the things 
themselves with which we are so proue to confound them be
cause we only understand things through conception. Moreover, 
they do not dwell of na ture in us, but are merely tlie substan
tial contents of onr intellectual personality. In forming them 
we receirn them into omselves as organic parts of our mental 
being; we assi milate them, or, to employ a psychological expres
sion in the plac<' of a physiological, we perceive them. 

Thi s perception through which we come into possession of 
otu conceptions may be compared to chemical action. N ew and 
foreign conceptions which crowd upon us work with a force, 
which in its evidences has much resemblance to affinity. But the 
material of thought which they offer must, in the thinking mind, 
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encoun ter alliPd <'le111 ents in order to the prop<>r mai·ch of the 
11H'llfal action. Or wlrn t U SC to the savage al'C th e rniCl'OSCOpe anil. 
t<>leseope, Ari s toll e and Euclid, so long as he is ignorant or l1i s 
.\ B C, and the multiplication table? But i[ once the inner 
rno,·ement takes place it depe11ds upon the already existi ng 
cil'c!Ps or conc<>ptions what kind of molecular disturbance will 
lw produced by the newly acldccl elements, what old compounds 
will be decomposed or s tJ·engthenecl , a11(l wl1at new ones will be 
gr1wratf'd. At 111 e sa me time, under a.11 circurns tances, feelings 
will be excited and l'Pndel'ed latent, just as chemical action sets 
free and renders Jate11t heat. 

Thi s substantial contents oC oul' cogniti on, acquil'ed by percep· 
ti on, must be clearly di st inguished from the logical, rnelaplty
sil'al, and gram matical f orin into whieh it is pressed by vi1tue 
of our rnental organization. E,·erytliing that we become cognizant 
of by pel'ception ancl tho11gl1t mu st find its way through the 
mo ulc.1 o[ judgment anll conclus ion into the being, ancl there 
n111ge itself under th e catc•gory of canse and effect, object and 
] l l'Opt1 rty, tim e and JJl::tce, etc., and find expression in the g l'am
matical Iorm of substa ntive, Yerb, adjecth·e, etc. , ns subject, 
111·edicatl'. ancl so on. Tl1roug h perception the inclividnal, as a 
v syd1 01og ical unit, arqnires tl1e malerial o f thought, while Jog ic, 
rnptapltp•ics, aml gmmmar give fol'm to thi s ma.terial - Jogic 
dnl'ing its reception iuto the being, nwtn.pliysics by its anange
nwnt within th e being, and, finally, g1·a111ninr by the expression 
thl'ongh the being. These processes of perception and of logiral, 
111dapli!Jsical, nml 9ra111rnatical rnoulding of the material ef 
tlio11glit are all accon1plishecl autonomously, i.e., independently 
of one another, although always do,·e-tniled one into the oth er, 
and len ding th(" l>t>ing to the one end, namely, cognition. Their 
nutono111y is easily Sl'Pll in these facts, 1inmely, that " -e may 
nni rn at wrong conceptions through the most faultless concht 
sions, when we s tart from faulty pl'emises; tha t a kn owlrclge of 
tl1ings is quite compatible with the g rossest error in regard to the 
origin ancl nature o r th e same; finall y, that the most fl owery 
i1 onsP nse may be utt~recl in a pPrfectly correct fo11n of speech. 
T\J1'011gh this autonomy alone is the so-call ecl objectivity o[ our 
jll(lg rn ent, the accuracy ef our cognition, gua1·anteecl. A thought 
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ls true wlten it has futly withstoocl the triple fire-test qf logical 
dissection, of metaphysical synthesis, and of gra?nmatical ex
pression. 

Speech , then, as the expression of thought, mu st be, on the one 
hand, capable of representing the m:uter thought, and on the 
othe1-, its logical and metaphysical form. The child's eal'liPst 
words and the word-roots of onr national languages, are so to 
speak, but the protoplasrn of speeclt. A root is not yet a sub
stantive, a verb, 01· an adverb, or indeed a part of speech at all, 
but only a germ of such. It is nothing more than the primal 
form in which the fir>t very general predicative or demonstrative 
judgments as to things are laid clown; and only through the 
placing of these primo1·dial won1s in relation one to the other, 
by emphasizing them, by their amn1gamation, accentuation , and 
so on, is there gradually formed from such roots a lang uage 
organized out of parts of speech and grammatically suited to all 
logical and metaphysical req 11il·ements. The mode in which this 
de1·elopment takes place varies remarkably acco rding to the con
ditions of different peoples. 

Now, if speech be the faithful mirror of the human mind , as it 
is constit11ted under the endlessly va1·y ing inner and outel' con
ditions of i ts development among nations and individual s, it 
must also faithfully reflect the mol'bicl disturbances of the same. 
The perverted conceptions of delirium, the wild wl1irlwinc1 of 
thought of mania , the slow a nd torpid Jiow of ideas of idiocy, 
all find expression through it. In all these cases speech is for 
u s onl y a syrnplorn qf the processes fo the regions qf perceptine 
aclh>ity; it becomes ilsf/f a pathological object when it is dis
tmbed as an autonomous process. 

As an autonomous prorPSS, speech consists in articulation 
and diction. The first is exec uted as a motor net by the extel'lrnl 
organs of speech and the peripheral anc1 central neJ'vons appa1·a
tusPs through which the mnltifal"ious co-01·d inatec1 inner and onter 
m0\·1,ments take place, whose products are sounds, syllables, and 
won1s. All lPsions of ar tirn lation may be sty lec1 dysarthric 
dist urba nces of speech . But it is u sual to designate those which 
depend clearly upon gross mechanical defects in the extemal 
apparatuses of speech and their motor nen ·es as dyslalia in 
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contradi s tinction to the trne or central dysartltroses, which are 
either produced by organic lesions or a1·e only funcLional. 

Diction is a mixed senso-intellectual act, through which words 
are not alone combined with concept ions as sensory sy mbol s, but 
are ah;o g rammntkally fonned and sy utact icall y anangecl in 
order to g ive exp1·ession to t l1e 11ow of thoughts. Disturbance of 
diction may be call ed dysplwsia. 

Dysa1· thri c nud clysphasic distmbances tak0n together may 
conseq uently he considered as constituting what are properly 
considered as true distnrbances of speech, and may he combined 
u11der the name or lalopatltia. The latter then includes dysur
tltrias (including dys lalias) anil dysplwsias. In all these dis
turbances it. is only the question or a defect in the purely fo1·111al 
exp1·cssion of the movements of thought in sounds, syl labl<•s, 
worcle. and sentences, quite ap:ut fro111 the substa1ttial contents. 
Tl ie thought may be faulty, but expressed in an irreproach
:tble form. Co111"ersely a correc t thought ma.y be defecti1·e!y 
expressed, but as soon as the formation of thoughts is disturbed 
it becomes a question of dyslogici and logopathy, 01-, as some 
1rn11ld say, or logo1teurosis, since every morement or thought 
takes place through the nerve-substance. The two ideas of logo· 
neurosis and lalopathy consequently do not cover each other. 

Now we have set out with the intention or subject ing ch iefly 
the dysurthria£ and dysphasias to a scientific analysis, and the 
dyslogias only so far as they leacl to clistu!'bances in talking, or 
dyspltrasias. Otherwise we should be obliged to incl ude in ou r 
inq uiry the whole quest ion or mental distu1·bances. 'Ve shall 
be engaged cousequently 011 a. pathological territory lying 
between the psychoses a nd the sensibility and motility nenrnses, 
and intinia t~ l y in terwoven with a.11 tlit=•se, and at the same time 
connected, through the rnecba.nical dyslalias, with tha.t domain 
usuall y relegated to surgery. 

For the pnrposes of speech there exists an apparatus as rnst 
ns it is complicated, consisting of nervous tracts and ganglionic 
CPntres which partly occupy the position of the loftiest work
shops of the conscious intelligence and of the will, and are 
partly retlex agencies in whieh simple and ordered sensory 
stimuli are convertecl into motion. Such a thing as a simple 
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"centre of language" or "seat ef speech" does not exist in the 
brain , any more than a "seat of the soul" in a simple centre. 
Tl1e central organ of speech is, on the contrary, rather composed 
of a lqrge number of ganglionic apparatuses, widely sepai'aled 
j'f'otn one another, bat connected by numerous tracts, and ful
fi/l ing certain intellectual, sensory, and motorf1inctions. But 
it is probable that none of these apparatuses subserve a lone the 
objects of speech. The nervous mechanisms can be made ser
viceable for different purposes, and it is only practice which 
bl'ings about those counections between ganglion cell and gan
g li on cell , between gang lionic centre ancl ganglionic centr..-, 

which render speech, in its more restricted sense, possible, as 
well as all the other so very n nmerous mea ns of expressing our 
thoughts and feelings . In this sense alone is a central organ of 
speech gradually cultivated, or1 as some will say, created, in the 
bra in by language itself, and in thi s sense do there nbo ex ist 
cent1·al organs for the plastic art, for pa intjng, music, dancing, 

and for the forms of thought which do not give employment to 
words, but to numerical signs and other pictorial formula:. 

CHAPTER X. 

Speech as a Product of Instruction, of Practice, an<l of lTabit.- 1\Iemory a Funda· 

mental Power of the Nervous S_vstcm.-Its most general Vital Conditions.

Amnesia Totalis and Partialis.-TIJc Historical Aspect of Speech Amnesia. 

I nstntction is the agent by which we place our children in 
the possession o[ our rich inheritance of speech. 'Ve teach 
them to utter their feelings and thoughts exactly in those forn1 s 
of expression suited to the spirit, the whole nature of our 
nationality, the time we live in, ancl our position in society. 
From us they lea rn how to control their expressions and ges· 
tures, to clothe them in the mode prescribed by custom aml 
fashion, to choose from the treasmy of words the most cmrent 
coin, and to adopt the rules of grammar. By degrees many 
strange sounds clisappear, through which the child's first impul se 
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to speak manifested itself-many of the sounds expressh·e of 
coaxing and of v~uious emotions, thrnugh which mother and 
child at Jir;t conveyed their feelings to one anothel', and aho the 
onomatopoetic utte!'ances characterizing the different objects of 
the animal kingdom ; in short, the 1'atural language of the 
child is overwhelmetl by the transmitted lauguage of the nation. 
This tl'emendons change is Llie result of practice and habit. 

It is practice which creates the bond thl'ongh which mental, 
sensory, ancl rnotol' celltres are united for the pu!'poses of 
speech. \Vhat we call p1·actice is not merely manifested ont
wa!'dly in the muscles, joints, and peripheral nel'ves; of far 
mol'e importance tl1an the constantly repeated visible movements 
of the tongue, the lips, the eyes, etc., are the invisible, which, 
in the case of phonetic speech, a!'e canied out in the brain, and, 
in the case o( wl'itten and gesture language, in the spinal cord. 

Practice has two gl'eat results: it not only teaches how to 
choose prope!'ly the muscles which are !'esponsible for the a ttain
ment of definite objects, bnt it also substitutes for the originally 
Ol'derless and usel<ess expenditure of force ancl explosive dis
cl1arge, a regulated use of the motor forces as economical as it is 
suitable. The kicking and strnggling of a restless infant al'e 
gradually converted into grasping, seizing, toddling, etc. ; the 
clucking with the tongue, hissing, spnttel'ing, and lisping, into 
al'ticulated words. Among the Hottentots and Kaffres alone 
have the sounds of clucking with the tongue been preserved in 
their alphabet. 

Again, if we associate a definite feeling or conception with 
any given movements for a certain nnmber of times, the latteT 
will eventually take place im·olnntarily as soon as that feeling 
Ol' conception is aroused, 01· conversely. Ce!'tain musical scores 
awaken in our memories certain words, or the words the 11otes, and 
we perhaps sing or whistl e them softly to ourselves. The bond 
which secures to our central organs facility of communfoation 
between different stations of sensation, conception, and movement, 
is known as llabit. Stations which are accustomed lo correspond 
with one another answer each other's despatches vel'y promptly, 
whe!'eas they do not answer those from others, Ol' do so only 
with hesitation Ol' uncertainty. It would appear as though 
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stimuli, when repeated ly tmnsmitted from one point to another, 

were able to push aside hindrances all along the connecting 

tracts over which they pass, and to make the way freer, 

smoother, aml more easily traversed. 
(;omparaLive philology furni shes numerous examples of the 

significance or practice and habit. There exist whole nations, or 

si nglP branches of nations, to whom the pronunciati on of the 

ll'tte1·s r, l , h, or ch, or o( the dPntal th , or of diphthongs and 

other letters, offers the g1·eatest diffi culty, although tlwy are hy 

no 1n pa ns l:.Lckiug in the nece8sary organs for lheir articulation. 

And as with the co-ordination or the art.ienlative central stations, 

so is it also with the associ:.Ltion of conception with concept ion, 
nnd their union with feelings and desii·es-they are all under the 

sway of edu cat ion and habit. How utterly different are the 

thoughts, feelings, and whhcs excited by the exqui site muscular 

development of an Antinous in the breast of a l\Tinekelmann, 

Juli of ideal a1t, and those aroused in the head of a South Sea 

! slander, grnw n gray in cannibalism ! 
Closely allied to the principle of l1abit is the power of 

memory. The impressions which ex terna.l tilings make upon our 

S<'nses and intellect learn traces behind, just as the movements 

which spl"ing from them. The more frequently the same impres

sion is freshened up, the clearer and more lasting are these 

tmces. They may be compared to the invisible pictures which 

th t> sun impresses upon a prepared silver surface. Jnst as these 
a rn charmed into being by the art of the photograplier, so. are 

the "picture-residues" of our senses by allied or analogous 
images, conceptions, and movements. In sleep snch dream

i111n ges often follow each other loosely and as tl1ongh acciclent
a lly in a panorama, excited, it is supposed, by s timulation of 

the <'Pntral orga ns through the blood. 
" ' hat we call memory really consists of two processes : (1) 

the fixing of pPrfected impressions in the form o[ permanent 

tmces, the residua of stimul i, which remain behind as sensati ons, 

images, conceptions and motor acts (words, grasps of the hand 

etc., etc.)-this is rnemory in its narrower sense; (2) the call· 

mg 11p a,qain of these different residua of earlier impressions 

from where they are s tored , which is known as recollection. 
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RPcollection takes place through processes o[ association, which 
may be refen cd physiologieally to the conduct i11g and tl'nnsfer
enee o( sti tuuli from one point of the nPrrous S}till'lll to a nother, 
according to the laws of njle:r, co-movement, anJ co-seusation. 

" re be1ieve tha.t it is so 11 ietliing more than a mere simil e wJ1en 
we speak o[ recollections bt•ing the residua of impl'ess ions. \Ve 
liolcl the view sc1-io nsly that, pa!'allel with the sensol'y impres
sions and their re:::;itlua, tlu·re are material changes iu the nerrous 
system which the extel'na l sti muli produce as they t!'arel'Se the 
conducting filam ents from ne!'ve-cell to nel've-cell. If, for <'YPl'Y 
S<'[l'u·ate sensation ancl morement, distinct pel'iphernl and centl'al · 
1"'C<'pti1·e points and cond uctil'e trncts fol' sti muli exist, tlwre 
rnu :;t be fol' e1·e1·y pict ul'e, as it is com1Kntnded of many dis
tinctly se1)arato sensations, a correspond ing dititinct combination 
o[ filam ents and cells; also fol' cvcl'y 11101 01' act and c1·c·l'y conccp· 
tion aris ing out of images aml motor acts. Finally, thNe must 
lw Cl'eated just as many co11catenatio ns of ne1·1·e.cells as there are 
ft.1Plings, picturf's, and eonccption:::; storecl up in the memory. 
\\"ithou t the hy pothesis o[ some ma te l'i a l alteration in the nen·c
substance, it would be in1possible to concei1·c why tho inclina tion 
to many movements originally Jeanwd, a nd consequently at first 
acquired, should be transmitted to cli>scendants, ' 01· why certain 
intl• llPctnal and a rtist ic talents should bt• inhel'itecl from incli1·icl-
ual to individua l in certain nations and fa111ilil•s. 

Therefore, with Ewald Hel'ing ancl La ycock,' we must refer 
back the memory to that general principle whiclt preseroes tlie 
type qj' lite species in tlte organic world tltrouglt countless gener
ations, and secures tlte transinission of bodily aud mecntal pecu~ 
liorities from the ancestors to the la test descendant. To th(s 
Laycock has g iven the name synelic principle. It is \'ery closely 

1 Conf. Cit . IJflrtcin. The Expression of the Emotions in flfau nnd the Lower Ani· 
mnls. ])m·1cin cites a number of in teresting exnmpleH of such hereditary acqui rements. 

~ Tit. LtryCtJCk, On Certain Organic Disorde~ and Defects of Memor)'. Edinb, Med. 
Journal, Ap., 1874. The same tbou~ht may be found excellently worked out in a lecture 
by E1rald 1Icri11g, Ueber <las Gediichtniss als eine nllgemeine Function <ler Materie, 
dclh•ered before Lhe k. Acu.d. d. Wi~enscb., 30 1\lay, 1870, k. k. Staal'Klruckerei, 1870. 
Couf. alRO an excellent nrtirlc only known to me since the conclusion of my work: 
Das Uobewus.ste "om Staudpuukt der Physiologic uucl Desceudeuztbeoric. Berlin. 1872. 
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connectecl " ·ith t l1 e commonest laws of cleYelopment ancl clegen· 
eration of the organ ic ancl intellectual life. In receiving ancl 
r etain ing impressions the hitter introcl uce a farther series of 
01·ga11ic and psychical processes which exercise an influence upon 
our whole being, chang ing ancl further moulding it, just as the 
impregnat ion of an onuu with thi ·or that semen influences the 
future bodily ancl men tal constitution of the incliviclual to be 
developecl therefrom.' 

The olcl view must of course be abancloned, which regarils the 
memory as a special receptacle in the brain or in the soul, in 
which images and ideas are stored up ancl arranged as if in 
pigeon·holes. As we h olcl, mern ory is afandamental power of 
the nervous system, bound up with the elementary apparatuses 
of nerve-cell s and filaments, ancl dcpenclent i11 its achie,·ements 
upon i ts partly congenital, partly acq uirecl conc:>tenation in the 
central organs. " ' e also believe in the ex istence of memory 
among the senses, as well as in the intellectual a nd motor cen· 
tres. Long ago IIenle' was led to the belief in a sensation 
1nemory by the consideration of the images retainecl by the reti· 
na. It is really hard to see why a J"emembered brll-souncl should 
not ring on in the same spot in which it rang while the bell was 
still vibrating, and where i t still echoecl some time after the latter 
had ceased to girn forth a sound. Bain, 3 from whom we borrow 
this remark, is quite tight in this sense when he clesignates the 
recollection of a. say ing as "sn ppressecl speech," "ready ernry 
moment to pass over into u ttered words." \Vhen we recall a 
verse of a song, 01· a saying, i t is not alone the thoughts which 
present themselves, but also the words as sound-pictures and 
remembered movements, and these are even accompanied by 
slight movement, and not unfrequently by articulate action of 
the tongue. 

1 These thoughts have been further worked out by Laycock, especially in regard to 

the retrogression of the psychical li(e to earlier stages of development, in a very 
thoughtful article, ;, A Chapt:.er on some Organic Laws of Ancestral Memory/' Journ. 
of hlentaJ Science, July, 1875. 

~ Ca!J'par's Wochenschrift. 1858. Nr. HL Also Allgem. Anatomic. 1841. S. 73!) f. 
Conf. also the thoughtful remarks on memory and sense-memory, by Draper, History 
oft.be Conflict bet.ween Religion and Science. New York, 1873. 

1 Geist und KOrper. Leipzig. 1874. S. 109. 



THE VITAL REQ UIRE )!ENTS OF )!EMORY. 019 

The commonest vital reqiiirements ef memory are : 
1. Supply of' tlte nerves with adequate nutritive material. 

Exhaus tion from lack of food, overstl'ain either of the muscula r 
or mentcil powers, weaken the memory . 

2. Proper d istribution of' the blood dependent on the slnw
ture and innervation qf the blood-·vessels. Senile amnes ia is an 
instance or the inliuence of the fil'st item, transient loss of 
memory diie to plethora, etc., of the second. 

3. P roper condition qf tlte organic soil whiclt takes up nutri
tive materials from tlte blood. 1\Iemo1·y is depende nt upon the 
congenital and acqui recl conditions of the brain, the greatness of 
its nutri tive enel'gy ancl developmental capac ity. 

4. 'l'lle necessary accumulation ef ass imilated pabulum, 
which i s c!iiljly p rovided f or by sleep. ·wakefulness a t night 
weakens the memory . 

If the memory is a common f unction ef the nervous systeni, ' 
the nature of its conten ts of any moment must depend upon the 
functi onal capacity o[ the latte!', which varies according to the 
g1·ade of development of the organi sm. The memo1·y of man 
differs from that of animals chiefly in the in tell ec tual association 
of what is remembered with the abstract idea of the time. 

\Vhen memory is thus viewed, i t no longel' a ppears wonderful 
that it is only par t ially Jost, as a rule, after cerebml affect ions. 
Sometimes only optic images, sometimes only aco ustic, d isa p
pear ; now this, now tha t conception, or sing le words ancl knacks; 
indeed, even words themselves are obli ternted, sometimes as a 
conceptions, sometinws as sound-images, and sometimes as motor 
acts capable of being remembered. I t is al so less remarkable, 
then, that one man's memory is pl'incipally developed for 
numbel's 01· formul m, another for names of persons Ol' places, 
a third for melod ies, a four th for verse. 

\Ve are justifi ed, then, in speaking of amnesia totalis and 
partiaiis in a twofold bu t overlapping sense: in the fil'st place, in 
reference to the matter contained in the memory ; a nd secondly, 
in regard to the extent to which the distnrbance of memory is 
spread over the brain. Total loss of the cel'ebral memory must 

1 Ueber Gedlicbtniss des R:i.ckenmark1:11 conf. F reusberg1 Pfl. Uger's A.rcbiv. Bd. X. 41 5, 
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red uce an individual to the simplest conditiort of congenital 
rdlex ac ti vity. Ile rel:cpses into a " tate o( a nimal stupidity, dur
ing which only breathing, the cardiac movements, s wallowing, 
nm! Sllch like, take place. But it is o nly very severe affections, 
illrnlvj11g the whole bra.in, which produce s uch consequences. 
It is the custom, however, to charac terize also as complete Jo5s 
or memory those disturbanc.:es in which the intelligence has be
come a tabula rasa, but in which many acq uired fo rm; of move
ments, s uch as walking, grasping food, ct.c., which involre a 
cereb1·cil memor-y, can still . be p<,rfor111ecl. Here Lire sensory or 
fnstinctive nieniory remains, and these movements can be exe
cuted, a lthough only in a clumsy way; the intellectual memory, 
on the other hand, is destroyed, a nd intelligent speech is impo5si
ble for that reason, or, at the very most, some senseless sounds 
and so1111c1-compou11d; are utterec1. In such instances we usually 
expc>ct to fincl morbid prncesses cliffnsecl o,·er the whole cortex 
of the cerebrnm, while the deeper ganglionic centres of the 
corpora st riata, optic thalami, co r·pora quadl"igemina, etc., still 
perform their functions. In partial loss of memory of the intel
lige nce and speech the cause may be twofold : either there ex ist 
rn ore or less trifling diffnsecl lesions of the cerebral cortex through 
"·hich only the looser ancl not the firm er functional concate
na tions of ganglion-cells are janed or brnken, or there are severe 
cir·cumscl"ibed injuries of the cortical substance by which the 
sensory or motor circles which close t hese or those chains of con
ceptions of words, are ruptured. 

That the memories of early clays a re less easily lost than 
those of a r·iper age, in cases where the p owers fail in advanced 
life (amnesia senilis), is easy to understand. N ot only is the 
brain in youth more capable of receiving impressions than in old 
age, but the recollections of that time will pass far more fre
q ttently across the mind tlian those of later years. 

-E \'Cll the physicians of early classic times h:Hl noticed the loss of memory for 
1 wore ls through sickness and injury-Hippokratcs, Galenus (in several places), Pliny 
( !list. natur. Lib. VIL § 20), and others. Schenkius (Ohs. med. Lib. VII. p. 480. Lug
<luni, 1585) was the first to notice the connection of loss of speech and of memory 

fo r wurds with affections o f the brain, and that loss of speech could exist without 
imralysis of the tongue. Gesner (Samm.lungen von Beobachtungen in der Arznei-
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gclchrtheit, Nii rdl. , 1772. JL lOi), was the first to d escribe aphasia under the name 
of 8/H'tch amnesia, and .\lex. Cri chton (An inquiry in to the Nature and Origin o f 
l\lcnt:il Derangement. Londou, 1 i98. T. r. p. 337), under the tit.l e D i scn sc~ of the 
Memory, as a spcciul d i::.t urhancc o f the memory. Most physicians o f the last and 
beg inni ng o f this century g rouped all the fo rms of loss o f speech to;?ether under the 
nnme (tla lirt, and d ealt wi th it together with aphonia, from which they onl y gradu
ally learned to ~ep:wi.te it. 'rhc c.tpression alalia is used by Delius as early a<1 1775, 
in an articl e " De al alia ct nphoni n (Nova ncta natu nc curiosornm. T . V IL ob~. 
XVll L Norimb. , 1757). According to llammoncl (New York :Mecl. Record , i\tarch 
1, 1871. p. I), an American physician , Rush, was the first to di5ting uh.h be tween 
d ifferent fo rms o f aphasic di sturbances of speech in the foll owing rather rough 
way: 1. }~orgetting of names a. nd words o f every k ind . 2. F orgetting o f nnmes 
nnd wo rds, with substi tution o f others tota ll y different, whi ch lmvc no relation to 
the fi rst. 3. Forgetting the name fo r n thing in the mother-tongue wllil c the n:imc 
fo r it in a strange or d ead language is eas il y fo und. 4. A conHrsC relat ion to ~o. 
3. Or. Scandclla, an Itali an, who died in New York in 1780, spoke during hi s ill 
ness fi rst only Eng lish, then onl y French, and, on the day o f his d eath, only l tnl ian. 
5. Forgetting o f wor<ls. but not o f t he letters composing them. A case of a clergy
man is quoted , who was obliged to spell words in order to render himself intel
ligible. G. Forgett ing how the commonest words arc spelled. 7. F orgetting names 
and ideas, but not numbers. 

CHAPTER XI. 

Co-ordination o f :Movements.-Jmpelling :md Restra ining Forces. -Goltz's Croaking 
E~perimcnt. 

The ganglioni c cent!'rs of which th e n~ l'von s sys tem is com-
110~etl a re as much reg is tering as regulating nppara.tuses. 'l' li ey 
ena ble u s to r ecognizP extprnal thing:5 in the form of imagps ::lnd 
conre ptions, which Jea ,·e behind th eir impressions, and to g in• 
ex]ll'es:;ion to thi s cogniti on by indicati ve movemPnts s11 ita b lP to 
thP iinng"' a ncl conc•pptions. 'Vlmt we call co-ordination qf mo1•c
mt11/s is a lways acromp!i shecl by the p!'efol'll1 ec1 C('tltml a natomi · 
cal nu.)cha ni :;ms UC'C'o rcli ng to the Jaws of co ndnction, col l Pct i on ~ 
and tmns fPl'(' nre o t' stimnli. Bnt the Iunctionn l ro mbinarion of 
thPganglion-cell s in thP'e centJ·ps is on ly in part ex ist(•n ta/ birth, 
as fo r insta n<'P, that for brea thing 1 t11 c card iac movements, swa l
loll'i ng, etc., nncl that fo r the inst incti ve clevem ess of animals 
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which is nowadays regardccl as inherited from progenitors who 
hacl first to acquire it themselves. J\lost of out· J1uman mo1·e· 
lll ents, however. :.ire learned by practice. 

But, however co.ordination is originally prodclecl for, we 
!incl sti muli acting at one time with impellent, at another with 
restrainin,r; .force. Running parallel witlt n il reflex a ncl 1·0Jun
tary acts there are constantly actual ancl suppressed movements. 
I t is not yet ascertai ned whethc 1· there exist special motor i111pcl
lr nt ancl special rnstraining mccl1anisms, bu t it appears probable 
that t he same appa ratu ses provide for botlt impulse and chrck, 
ancl tl1at it is merely a question of the measure, origi n ancl direc
tion of the s timulus intluencing t hem, what resul t follows. 

The celebrated croaking experiment of Golti throws Yery 
considerable light upon t he varying play of impellent and 
restraining forces upon the ganglion-cells functionally combined 
for co-ord inatecl mo vements of expression. Herc we se>e that in the 
l'<'Spirntory ancl voice centre thel'e is a bond established between 
the gangl ion-cells of the respirntory and vocal apparatuses, and 
that th is "croaking centre" may be roused to activity at one 
moment, or check ecl at another, a ccording to the wish of the 
experimenting physiologist. This, to be sure, the> latter can only 
bring about by dep1·iv ing tho frog o[ that organ whi ch gives this 
very lowly organized animal the power of manifesting its will 
clearly in relation to the human "'il l. As long as the frog 
p ossesses a brain it cloes not, as a rul e, croak \\'hether we stroke 
its back much or li ttle. As soon, however, a s the cerebrnm is 
cut away above the corporn quadrigemina, ernry soft stroking 
or its back evokes a croak. But if one of its legs be now 
pinched or ligatured, no a.mount of stroking will call forth a 
croak. By a rou ndabout way, howev~r, we may even cause a. 
frog with an uninjured brain to croak or remain s ilent, just as 
WP will. If, for instance, we place Jiim on a warm summer even
ing in hi s native swamp and among his kincl, h e will very soon 
commence to utter the well-known note expressive of quiet 
enjoyment; but if, after a moment, we throw a. stone into the 

:~~~~~-near him, he will cease with the rest to g iv<;_ forth any 

Far be it from us to compare the miserable will of a frog with 
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the glorious will of man, but the physiological principle of mo,·e
ment springing out of feelings ancl moti,· es holcl s goocl in regarcl 
to the brain of the frog as much as to that of man , only that 
"'·erything in the former is far simpler than in the lattet·. Condi
tions of cerebral exci tation causing a feeling of comfort ancl 
enjoymPnt leacl a frog to croak with unrnry ing monotony on 
onP m·ening as on another. The same condition of cerebral ex
citation in man d1-aws from hi s organs of voice the most diverse 
forms of joyful song or pleasunt worcls of banter; but iC sacl news 
bl' announced, both song ancl joke arn sil cncecl until perhaps a 
cheering worcl is spoken in the circle ancl the same joyful frame 
of mincl is restored. 

All human education tencls to the control of the congenital 
ancl acquired refl exes by in telligent ancl rational moth-es. The 
iniJPr impellent ancl restraining processes withdraw themselves 
from ou1· observation. The cx tC'rnal means are training by ncl· 
moni tion, example, ancl punishment, by motives of pol icy, 
eq nity, morality, a ncl many others. The schools, the state, ancl 
the church emulate each other in modifying our natural reflexes. 
Cp into the highest spheres of free will we may trace the con
sta nt struggle between impe11 ent and rPstra ining forces, between 
low but strong, sensuous ancl high icleal but slowly penetrating 
rnoti\•cs. 'rlie will which creates free men, heroes, and marty rs, 
grows strong by degrees only , for onr emotions and impul ses are 
constantly threatening to bl'eak through all restraint, like wilcl 
hL•asts. Somet imes the intuition o[ u movement, aye, or ernn the 
1·onception merely of it, will allure from the reC'esses within us 
reflex gestures, expressions of feature, words ancl sentences, to 
ou r gl'ea.t cli smay ancl sometimes prejnclice. Ancl in cases whel'e 
f1't'iings ancl desires gain the upper hancl through morbicl excitu
lion, ancl wilcl mania sits supreme, tben all the barriers of will 
:i re broken clown ancl speech unrestrained becomes a toy of the 
>tol'ms of emotional feeling. 
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CHAPTER XII. 

Speech and Cousciousness.-Dclibcrat iou .-Rcadincss of Speech. 

The intellectual contents of our being slumbers unconscious 
in onr memory until thrown in to Yi brat ion by some vigorous 
shock from without or wit hin. The vibrations, however, take 
place in such a manner that ont of the whole undulating sea of 
th ought only the highest waves reach the ·oisualjlelcl qf' the con
seioltsness (\Yundt), all the remainder mov ing on unconsciously 
in hidden deeps. And even the loftier waves wl1ich do reach the 
visual fi elcl of onr mind are not all presented to us >it the same 
time with equnl distinctness. '\Y:we n[ter lvave, as it traverses 
the field of vbion, is a lways only perceived in one p oin t aloiw, 
the mental focal point, with all the Yiv idness of perfected con
sciousness. 

Steinthal proposes to term as "Yibrnti ng " all those uncon
scious conceptions called into motion within the deeper recesses 
of ou1· being, in the discovery of which subsequentl y an analyz
ing judgment Yersecl in the secrets of psychological life may 
sometimes, but not always, be successful. These he contrasts, 
on the one hand, with the rnotionless unconscious conceptions 
asleep and hidden in the memory, ancl on the other, with the 
conscious, those which ton certain extent visibly g ive the star t to 
a whole series of movements. \Vi th equa l right three conditions 
of sensat ion may b~ distinguished, and we rnn.y speak of motion
less, vibrating, ancl conscious sensations. \Ve sha ll come later 
on (Chap. XIX.) to the more cletailecl consideration of the rela
tion of thin king a ncl sensat ion to consciousness. 

In speaking, reading, ancl writing there always mn parallel 
with one another conscious nncl unconscious sensations ancl con
ceptions, and thcrn is reason to believe that the mass of the 
merely vibrati ng is always in excess of the conscious. This holds 
good just as well for the operations of diction as i t cloes, though 
to n g reater e~ten t, fo r those of a rtic ul at ion. Hence, i t is not so 
wonderfol as it would at first seem that individuals fully sensi
ble of whnt they wish to say are yet unable to find the word 
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they seek, or that paralyzed persons in uttering the words which 
they have learned as a whole, and not letter by letter, or accord
ing to syllables, cannot control such syllables or the several 
letters, some of which may be lacking or find their way into a 
wrong position or at a wrong moment, like a team of unruly 
horses. 

Should impressions work sufficiently powerfully to give a 
shock to the whole being, the inner excitation must be reduced 
more or less in intensity in some way so as ad mi t of deliberation ; 
otherwise we have the phenomena before us described by the old 
poet in the wo1·ds '' vox faucibus h resit. " If merely single groups 
of conceptions of the being be called upon, the extent to which 
they were set in motion will reflect back with such force of feel
ing upon the being as to awaken its interest and produce a read
iness to follow up the thoughts; and to clothe them in words will 
depend upon the age, sex, nation, relig ion, rank, culture, etc., 
of the individual. This is known as readiness qf' speech, and is 
a matter both of feeling and of the intelligence. 

CHAPTER XIII. 

Emotional Readiness of Specch.- Ilumor and Disposition.-Mcntal Readiness of 
Spcech.-Collcctcdncss.-TLlc Speech of the Emotionally Disturbed and of 
the Insane. 

Let us now examine more minutely the inner preparatory 
processes of speech which present themselves always either only 
partially or not at all to our consciousness, and are also only 
partially subject to our will. 

The intluence of the state qf the feelings or the humor upon 
speech is well known. A pleasant event, an eventfu l day, or a 
ban mot spoken in the family circle, loosens the thoughts and the 
tongne, puts us in good humor and disposed to chat, to dis
course, or to propose a toast. Thoughts and words present 
themselves to us as though by inspiration. On the other hand, 
vexatious events, depressing circumstances, the want of tact on 
the part of a fri end, feelings of moral wretchedness, put us out 

VOL. XIV.-40 
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of humor and render us indisposed to speech and check the cur
rent both of thoug!Jts and words. 

Intellectual preparation takes place by collectedness or con
centration of the attention. If, for instance, we are absent, 
incapable of collecting ourselves on account of some unfortunate 
sensation or conception, both our thoughts and speech are 
embarrassed; we are in constant clanger oI making slips in sen
tences, words, syllables, ancl letters. 

Perhaps a ghss of wine or a cup of tea may put us into the 
ri_r;ht !tumor for speaking. They act like grease on an axle; 
thoughts and "·ords roll forth smoothly and lightly in the 
boldest periods and most daring forms of speech, whereas just 
before we may have been struggling laboriously for a mode of 
presenting our thoughts. The same may be observed in the 
commencement of fever and in the earlier stages of mania. It 
is true the unwonted coloring ancl the warmth of expression 
may strike us, the motiveless exaltation of feeli ng appear 
strange and puzzling, as long as we do not recognize the sick
ness; bnt tile material quality of the utterances and their 
rl1etorical form cannot but be recognfaed as goocl, ancl even per
haps more than usually appropriate. Then, with the increase 
of the sickness ancl excitement, confused images and wilcl flights 
of ideas take the place of the bolcl, but, with all their rapidity, 
still orderly trains of images and thoughts, and we 11ave poly
phrasia; or, again, in the case of those of a lower order of intel
lect, with trivial minds, talkativeness, or logorrluea, may regn
lady degenerate into senseleRs lingual delirium. E1·entually it 
may come to this, that words and articulated sounds no longer 
suffice for the wild pressure of feeling in which the masses of 
conceptions in the maniac whirl along chaotically, and the 
patient shouts inarticulate sounds night and day ; and even 
when the hoarse voice fails, the effort is still made. 

Conversely, the misaies qf" dyspepsia, or those following 
the abuse of alcohol, rnay hinc1er lamentably the ''heel-work of 
thinking ancl speaking. \Yhen an individual in snch a condi
tion is obligPcl to think out an idea or to deliver an already well
consiclercd speech, h<• requires a far greater expenditure of force 
of will than usual, ancl a consequently almost painful strain on 
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the brain, resulting in 0xtreme fatigue or the latter; and even so 
he only ha!( attains hi s objec t. The thl'ead threatens every 
moment to snap; the pI'opel' word, presenting itself as if in 
mockery a moment before, vanishes the instant it is needed, aml 
another, perhaps resembling it in sound, but difiel'ing in sense, 
forces itself on us, pl'oducing a11 nnexpected contl'ast perhaps, 
which is greeted by the mischiernus amlience with peals of 
laughter. Tlwn the speech drags on hopelessly , like a heavily 
laden wagon with woru-ont axle-tl'ees, on a rough l'Oad. 

It is in a precisely similal' mannel' that those snnk in ?nelan
clwly experience a difficulty in speech at limes almost painful. 
They answer slowJy, speak low, in a teclions monotone, or trem
ulously, sometimes stop in the middle of a sen tence or worcl , 
ancl repeat thcrnsel ves. In some extl'emc cases of melancholy 
the patient may only prepare to speak , without really bringing 
out a sonnd, or in other cases th0 power to make e\"en the 
attt>111pt fails hi111 , and lw sits motionless, dumb, and brooding. 

Just as lrnrnor is strong ly influenced by morbid and unusual 
conditions of tho body, so also is the mental readiness. If the 
whole being o[ a maniac be fill ed with wild ideas, hi s feelings, 
perceptions, d<•sires, and conclnct will bP all determined by 
these, and voice and speech are changed, as his bei ng itself is 
l'hanged. The patient commands where he was before accus
tomed to obey, endeavors to teach where he forrn<>rly songht 
inst rnction, contradicts what he wonkl at anotlwr lime ha ve 
affirmecl. IIe speak s in thP language of holy writ, declaims in 
l'hyme and verses, mutilates foreign Jangnagcs, or, mayhap, 
creates a new language for himself, 1 with new symbols and 
worcls for the 1ww feelings ancl concept ions of his inner being. 
Again, he may employ old words ancl signs in another sense, 
rendering him self quite unintelligible. Occasionally it is only 
those perceptions and conceptions congruent with the mania 
which produce a perverted manner in an insane person; so long 
as we do not touch upon his idee flxe, ho speak s qnictly ancl 
intellig<>ntly; but the moment we strike the keys which lead to 

1 Conf. Snell. Ucber die veriindcrtc Spracbwci~e und die Bilduog ucuer WOrter und 
Ausdrilckc im Wn.hnsinn. Alig. Zeitsr,hrift Ciir P)lychintrie. Bd. 0. 1852. S. 11. ff. 
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the false chords in tJ1e scale of his ideas, nonsense bursts fort.h, 
and his demeanor, voice, gestures, and words are perverted at 
once. 

"\'lhile in the deranged individual the being is only altered, 
the mental constitution differently conditioned, compounded of 
new elements of feeling and conception, which are still in com. 
plete readiness and capable of expression even with wit and 
acuteness (Jolie raisonnante), it is otherwise with the dernented. 
IIere the whole being is actually shaken in its constitution or 
quite fallen into decay, and the mental readiness is more or Jess 
annihilated, like the effectiveness of a routed army. Disor. 
dered, unconnected conceptions hurry hither and thither across 
the overclouded fi eld of the consciousness, like the wreck of the 
shattered intellect. 

In the weak-minded, finally, there is, to be sure, a personality 
still in existence, but a weak one, poorly furnished with only 
the coarsest sensuous feelings and scanty conceptions, only 
reacting readily to very intense impressions, and then merely 
with sluggish, dull , almost meaningless gestures and rough 
words; or, again, when it reacts easily, lapsing into fatuous, 
nonsensical, and often disconnec ted utterances. Lastly, in the 
complete blank, as regards emotion and thought, of the wholly 
idiotic, the capacity of expression is gradually completely 
extinguished; where nothing is any longer presen t, there also 
nothing can be placed in readiness any more.' 

1 Conf. the handbooks of mental diseases, especially J. Spielmann, Diagnostik der 
Geisteskrankheiten. Wien, 1855. S. 2G. 100. u. a. a. 0. Esquirol (TraitC des malad. 
ment. T. IL p. 2S8) distinguished between several kinds of mental weakness on the 
criterion of speech alone. Tn imbecility of the first stage, speech is free and fluent; in 
that of the second kind , less easy, ;l.nd the fund of words poorer. In the first stage of 
true idiotcy, the idiot ha.s only command over short words and sentences i in the 
second, only over one·syllu.ble words i iu the third, every articulate expression is lost. 
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CIIAPTER XIV, 

The Development of Articulation in the Child.-The Significance of Sounds in the 
Word. 

The performance of speech is dependent on the power of 
articulation a nd diction, Let us then inquire more minutely 
into the inner mechanism of both acts, and, in the first place, of 
articulation. 

By articulation we understand the sum total of the inner and 
outer movements, by which words as articulated sound-com
pounds are formed, independently of the ideas conveyed in them. 
The articulations of words arc their syllables, which, however, are 
as a rnle anything but the simplest elementary sounds: they 
are themselves compounded of letters, of vowels, and of conso
nants, 

Now, as articulation is an acquired power and consists of 
co-ordinated movements mastered by practice, we must in the 
first place inquire how we come into possession of it. Three 
periods of development may be distinguished. 

1. \Vithin the first four months, and about the time at which 
the earliest movements of prehension commence, children when 
in a good humor frequently give vent to their feelings of joy in 
various sonnc1s not promptecl by those arnund them. 'l'his " lisp
ing of infants" consists chiefl y of lip-sounds and vowels, but 
also of linguals and palatal noises. \Ve hear partly the well
known sounds of our alphabet, but not yet in the firm and clearly 
defined form which they assume later; and partly other strange 
noises almost incapable of being rendered in our letters, sounds 
of sputtering, hissing, growling, and clucking, etc., e.g., pf, pfi, 
fbu, ti, dsi, qr, etc., etc. These are only accidentally and loosely 
combined with one another, as a rnle. 1 These earliest utterances, 
which I mny be allowed to call the savage sminds, are of purely 
rljlex nature. 'l'hey are the outcome of the same muscular 
impulse which leads infants to fumble about with their hands 
anc1 kick with their feet, thus paving the "·ay for prehension and 

i Conf. Bertll. Sigi8mund, Kind und Welt. Bra.uuschweig1 1856. S. 28. 
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walking. They may be regarded as those primal sounds with 
which man has been endowed from the commencement of his 
existence on earth, from which have been elaborated in the 
course of countless genera tions those other sounds which alpha
bets of the ex isting lang nages contain. It wonl<l be interes ting, 
but would lead us too far, to inquire why diil'erent peoples have 
cultivated or rejected different sounds; why the Hottentots, for 
instance, have rntained so many of the clumsy aJJCl hideous 
gutturals. 

2. Later, when the child by li stening leal'll s to distinguish 
tones-at that time wheu it is learning to grasp things with the 
hands and to creep about with i ts feet, and at which the impulse 
towards imi tation presents itself with its whole original force-
these sarnge noises are gradually crowded out by the conven
tional sounds of tlw national l"nguage. It is probably due to 
an early awakening of the musical sense 1 that children take in 
and reproduce the vowels and diphthongs in those words which 
they hear before they imitate the consouan ts. This imitation, 
howernr, cannot be saicl to col'i-espond to a comprelte11sion of the 
words. They understand certain or them wiLhont imitating 
them, and imitate many without understanding them. The 
great differnnce between comprehension and conception, on the 
one band, and articulation on the other, presents itself to us, 
therefore, as an object worthy of study even at the very com
mencement or the development or speech. 

These earliest clearly articulated soimds are yet of a very 
simple kind. The child expresses its joy, amazement, di slike, 
and so on, with an :i, aa, ho, ui ch, etc., etc. 1'hese are pure 
reflexes qf' feeling or inteJ;jections. The imitative sounds are 
the well-known baba, bebe, dada, mamma, dodo, dndu, aLta, etc., 
which nurses are o,·er and o,·er again repeati ng to their little 
charges. But at first the child does not connect any distinct 
idea with the words mamma and papa ; it imitates the sound 
only as an acoustic pictme, ancl only by degrees commences to 
intertwine the sense with it which the nurses have intended. It 
is not witl1out interest to note that children seem to have a strong 
- - ---

1 Sigismunrl's boy sang melodies with his father, and imitated melodies only in 
the higher octaves before he imit::i.ted words. (A. a. 0. S. 118.) 
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inclination to repeat syllables of similar sound two or more times 
Ol'er, or to combine syllables in inverted order, as adda, oddo, or, 
a.gain, anange one after another such as have a resemblance in 
riug, as bimbaru, ticktack : this may probably depend upon the 
m ut1ieal senrn. 

Th enjoyment of imitation awakes at diITcrent periods in 
di[erl'nt children, and theil' powers in this respect are just as 
''arious .• \.t first the rnimical words of children have only a very 
faiut resemblance to those spoken around them, and are mostly 
only uullPr:;tood by the members o[ the child'; family; but im
provem(•nt takes ]>lace in this rnspect with ever increasing rapid· 
ity. Highly endowell children sometimes acqui1·e considerable 
facility hdore the termination of the first year. Others again only 
maiiifrst a pleasure in articulate speech in the second half of the 
second year, or c\·rn later, and t1H.:n only make n~ry slow progress. 

3. At a third stage of its developnwnt the ehild leams to 
associate certain Llefiuitc objects with the worlls acquired by 
pmctiee, whieh are then gradually wol'kell up into intelligent 
conc,•plions. Then for the first time speech becomes an expres
sion 1i/' l71nuglit, inte1j<>ction ancl onomatopoc•sis are elevated into 
true diction. lt often occurs that a child, after using a word for 
a 1011g ti nu~, suddenly becomes aware of its true significance, and 
that marvl'llous amalgamation of conception and verbal expres
sion takes place, the commencement of fotellige11t language. At 
this stage for the first time the child creates out of itself, like the 
earlk>st inhahitantH of the earth, certain onomatopoetica of things 
percei\'Pll whkh, howt~n~r, must soon give place to the language 
of eustom.1 In all cases children display a greater readiness of 

1 A boy of one and n. ha.If years, whom I observed almost daily, and who was ju'it 
begi11ning to lcn.rn n. few intcllir::ent words, e.g., papa., mu.ma., hotto (for horse). aud 
the dcmonl'ltrativc "da," which be accompanied with nu iudic:ltive gesture o[ the finger, 
greeted every rolling object, balls, coins, balls of cotton, lead-pencils. etc., with the 
ejacul:ition '·Gollob! " This is nu intuition-reflex in the form of a. sound-metaphor. 
"Goll" imitates not only the noiio;e of n rolling body, but also rolling mo,·emcnt by a. 
t<imiln.r one of the tongue. The aclU.itional •1 oh" appears to be an exclam!l.tion of wonder. 
A • tep further and 1 • go11oh" might become as 1

' gall" a root-word expressive of rolling 
movement. Con{ a. similar olJ;.ervation by /::iteinllwl, Abriss cl. Sprachwissenscb. 1871. 
8. :J82. A girl of one n.nd a half years imitate,_. in this case o.U rolling movements with 
the exclamations 11 lululu, 11 "bululu." 
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comprehension for the usual onomatopoetica of the nursery, as 
for instance, wauwau, miau, etc., than for the customary indica
tive expressions of the popular language. At this period the 
work of development of artict1lation proceeds unintenuptedly 
and hand in hand with that of diction. 

From this description of the development of articulation in 
the child, it would appear that the human being at first produces 
simple sounds and combinations of sounds of a still indefinite 
and more or less accidental character, by a kind of inner 
impulse. He then learns to form these more accnrately,and then 
passes gently upward from the simple to the compound, from 
the easy to the difficult, always admitting that there is a great 
difference in both individuals and peoples. \\That we articu
late without difficulty offers au insurmountable obstacle to the 
Sou th Sea Islander, whose language possesses a very limited 
fund of sounds. 

It would appear that Steinthal's statement cannot be quite 
correct, that we never in our lives have learned single isolatecl 
sonnds which we have combined later on in speaking, but that 
we have always listened to whole words. This holds good only 
for the acquirement of the popular language, and even' here not 
completely. The fact of learning the popular language is always 
preceded by practice in the savage sounds and nursery talk, 
which only employs syllables and combinations of syllables, and 
constantly appeals in the most attractive way to the congenital 
musical and onomatopoetic feeling. Later on an etymological 
and grammatical feeling springs up which is not congenital, but 
the result of education, and this in its turn takes the leacl. 

But that even in learning the popular language each sound 
and each syllable has its own special worth in verbal expression, 
is shown by the method which is founcl most successful in our 
public schools. Here children are made to break the words pho
netically and to spell them and form them into syllables, in order 
that a conect pronunciation of the words and the component 
parts of each may be fi xed on the memory. Later, we stamp 011 
our memories the worcls of foreign idioms with morn ease by 
pronounci11g them aloud syllable by syllable. Uoreover, it is a 
matter of experience that aphasic persons may be placed again 
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in possession of their powers oi speech by being taught to spell 
and form syllables.' Finally, the study of articulatory di sturb
ances of speech teacl1 cs us that the formation of letters, their 
union into syllables, and the combination of sy llables into words, 
are separate fnn ctions. 'rhese, although in speaking, as a rule, 
they go together, and although they are acquired at the same 
time, may ne1·ertheless be separately affected by disease, and they 
possess consequently n mutual independence due to their differ
ent organic mechanism. It is just as in dancing, which consists 
ol a series of elementary form s of movement, t!exion , extension, 
abduct ion, adcluction, bending, etc. These imply for each a spe· 
cial co-o rdinative spinal centre, and they again may arrange 
themselves into higher movement units of ever increasing com
plex ity (as, for instnnce, the separate fi gures or the" fran~aise " ) 
which are govemec1 as to their ,extent and duration by higher 
co-ordinative centres situatetl in the bruin. '!.'here is just this 
difTerence npparently, that in spenking we rnust only seek the 
lowest articul:ition centres in the basnl ganglia of the brain, espe
cially in the medulla ohlongata and in the spinal cord, only so 
far as the centres of the iormntion of voice and respiration 
extenc1 into it. For the sake of clearness let us glance for n 
moment nt those disturbances qf articnlation more commonly 
observed. 

Stammering consists in an incapacity to pronounce the let
ters properly, while in stuttering there is temporarily n spasmo
dic inability to vocalize ceitnin sounds, especially the explosive 
consonants. Although the stutterer is able to produce all the 
letters separately, he is unable, on account of the diflicul ty of 
vocalizing them, to combine them all so as to form syllables. 
The stammerer suffers from alalia or anartltria literalis, the 
stutterer from alalia or anartltria svllabaris spasmodica. 

In stumbling over svllables there is no more inability than in 
stuttering to form sounds correctly, nor is there want of power 
to vocalize consonants, but the stumbler so tosses th!' letters and 

1 Conf. nn instructive cn~e by Sclnnidt (Alig. Zeitsch. f. Psychiatric. Bd. 27. S. 304). 
An aph n~ic patient was only able to comprehend written and spoken words when sepa.· 
mtcd iTlto their component letters and syllables1 and learned to speak once more by 
€-pcUing over and forming syllables. We give this case in Chapter XXVI. 
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sy llables one over the other that distorted worcls are p!'ocluced. 
Finally, tlie atactically aphasic person is able to fol'm the 
souncls and syllables of words which his clictionary still contains, 
irrep!'oacbably, ancl they are frequently vel'y difficult to articu
late; but he is 111mble to group these sounds a ncl syllables in 
any other way than just to form such solitary worcls as he retains 
of all his former store. He may say "kaffe," b11t not " keffa" 
01· "Ieka. " or "fake,'' as was the case with one of our patients. 

There can be no cloubt, then, that the co-ordination qf muscu
lar 11wvements to produce letters is a different function anct 
connected witlt central apparatuses, distinct from those produc
ing syllables and worcls. It will be the task of the clinical 
physiologist to cli scovel' these different centl'al apparatuses, for 
the experimentalist has no means hem of elucidating the matter 
ancl can only, at the very lllost, give some little support to clini
cal obsel'vation. 

Before we enter upon the question how far we are able at the 
present dny to do justice to this Yery clifficult question, let us 
inquire what are the sensol'y sonrces of co-orclinatirn excitation 
flowing towards the motor centres of speech. 

CHAPTER XV. 

The Sensory Reflex Sources of Phonetic Speech, and the Regulating Sensory Prin· 
ciple of Articulation. 

It is customary to xegarcl the hearing as both the prirnary 
reflex soitrce ancl the regulator of phonetic speech. But thi s 
view as so expressed we must discard. 

Laura Bridgeman,' whose history we have related above, lost 
her eyesigh t ancl hearing about the encl of her seconcl year when 
she was beginning to talk, and in consequence soon lost the 
power of speech. Now, although it may be assumed that she 
retained no memory of souncls, which long experience teaches us 

1 Fr. Lieber, On the vocal sounds of Lcmra Brid[Jcm~:ui. Smithsonian Contributions. 
Washington. Vol. II. , 18.JI, Art. ll. 
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is the rule in th<' C'ase of those who become deaf-mutes so early,' 
yet she was able to prollnce n, multitude of sounds. She took 
the greatest }Jlt.~a~:mrn in gidng utterance to these, and even went 
so far occasionally, in order to indulge herself in noises to her 
heart's conl<'nt, as to lock herself up when her teachers endea
vored to restmi11 her in so doing. These were in fact inar
ticuhttP, e. [J., n, kind of chuckling or grnnting, as an expression 
of contentment, while otlwrs, e. [/-, "ho-o-ph-ph," were better 
fonnecl ancl sen·ecl for an indication of astonisl1menl. Otlic1· 
soumls, ngain, r--.ho elevatvd to the dignity oI names ::tml bestoweU. 
them on certain persons. Kite utterecl these latter when those so 
denominated approached hrr, or when she want8d to find them, 
or e\'en at times when she 011ly thought of them. She employed 
Home fifty or sixty such sounds as names, many of which coulll 
be written down, snch as, fu, tu, pa, ii r, pig, ts, pr, lutt, etc . ~ 
many, howe,·er, it would he almost impossible lo expn'ss in let
tt~rs. She formed, however, only wonh of 0110 f'yll::i.ble, but 
frequently reduplicated them two or three times, as fu-[u-fo, tu-
tu-tu. 

Ilt're, then, wo sec how fa1· an intelligent human being c:m 
adrnnce in tlw a<'quirement of phonetic language witlwut eitlitr 
!lie power qf l1cari11g oi- that ef seeinf/, and 01dy t11rou,r1h tlte 
111edi 1un of the ?llUScnlar sense and that ef lo11ch.' It is not 
only able to produce the "savage sounds,, or the first stage of 
de,·elopment of the lisping child, but is also able to rrgister them 
in the memory, to combine them into ordel'ly, although very sim
ple monosyllabic sound-compounds, and to associate them with 
cel'tain fee]ings, or even with conceptions or certain persons. 

Deaf-mutes also, as Heinicke has pointed out, sometimes cre
ate for themseln's, eYen wiLhout direction, a plwrwtic language, 
though a very imperfect one. This observer based his method o! 

1 Bonnnfont (Uull. de l'n.cad. do mhl. T. XX."\.. p. 8G0), who has paid much n.tten
tion to this point, n~surcs us that children up to their eleventh year who become den.f 
from any sickness will soon likewise become dumb (even within half a year), and more
O\·er, partially or completely so, according to the degree of sickness. Ile b:lScs these 
couclui:;ions on nn obscrvntion of more than twenty cases. 

~Lieber gfres nu :iccount of three other deaf.muter., far less intelligent thnll Laura 
Brkf9cman1 who never advanced beyond u few twpleasant sounds. 
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instructing deaf-mutes to speak aloud, for which he deserves 
such immense cred it, partly upon this discovery. The sense of 
sight enables tbe deaf-mute to imitate the movements producing 
sound in the form presented by the teacher, and the regulating 
power or the sense or hearing is replaced by the muscular sense 
and that of touch.' 

Samuel Ileinicke believed also that he might call in the aid of 
the sense or taste to give precision ~nd permanence to the sounds 
acquired by dcaf-mntes, but his successors have abandoned this 
idea. 

All that touch and muscular sense are able to accomplish 
under the d irection of sight is shown in a most interesting way 
in the case or deaf-mutes who have been instructed. 'fhey learn 
to articulate and to speak correctly, though their voice is rough 
and unpleasant. But it is most astonishing to what extent some 
of them ca n acquire the power or articulation.' 

Now, from these facts, the following cone! nsions may be 
drawn: 

1. 'l'ltat at all events ltearin,q cannot be called the only primary 
reflex source ef those sounds wltich we employ later in speaking 
in a permanent and distinctly articulate form. Tbe first lisp
ing of the child springs from a feeling or enjoyment, just as tbe 
frog in the poncl croaks from a sense of enjoyment.. These plea
smable feelings working in tbe cerebrum cause a stimulus to the 

1 There nre, moreoYer, some apparently quite deaf and dumb persons who are great 

lovers of music and visitors of concerts, who can distinguish between well and ill exC· 

cnted passages, and who npplaud or blame with correct judgment. It is possible, of 

course, here, thnt the vibrations of sound generate musical feelings in the ncoustic appa.· 

rntuscs and centres by propagation through the bones of the skull. Compare, for in· 

sk.nce. some interesting observations by Mueller (of Pforzheim), Allg. Zeit!'ch f. Psy· 

cbiatric. 1849. Bd. VI. S. 242. Kruse, an instructed clcaf~mute, was nble to distinguish 

the tones of different instrnments. Ile compared those of the trumpet to a yellow color, 

those of::m organ with green, those of a drum with red (Tylor). Couf. Chap. XX.XVI. 

' I conversed one day in hospital for a. considerable time with a. young bookbinder 

just admitted for phtbisis, without noticing anything pecLliia.r about his speech, except 

a loud vo ice and nn unusual pccfa.ntical accuracy of expression. It was only on termi· 

nating my examination, after taking down bis clinicn.I history, that I noticed to my 

astonishment that I was conversing with a.n edncntcd stone-deaf individual. Noticing 

him now more closely I found thn.t he read every word rapidly and with certainty from 

my montb 1 and that his speech was hard 1 i. e. 1 destitute of music and modulation. 
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basal centre of sound ; but this is not the first point of origin. 
It is possibly a sense of satiety and of warmth proceeding from 
the gustatory and sentient nerves of the skin which g ives rise to 
lhis feeling of comfort ancl to the muscular craving which impels 
to the utterance of sound. 

2. IIearing is not an indispensable regulator of articulation. 
This axiom, however, 1m1st be to a certain extent modified, for it 
is only by the co-operation of the hearing sense that delicacy 
and smoothness of articulation and euphony in speech are 
secured. 

3. The power of imitating phonetic speech is dependent on 
liearing and sight; but only one of these senses is really an 
indispensable requirement ·in the matter. Blindness and deaf
ness combined, existing from earliest infancy, admit, indeed, of 
the acquirement of the rudiments of phonetic speech, but render 
its full development impossible, while in such a case a language 
of gestures and tangible letters and symbols may be learned.' 

4. Thefi1ll development of the intelligence and the acquire
ment of a language involving ideas are always dependent, at 
the very least, on the sense of touch and muscular sense. In a 
case of blindness and deafness combined these are essential and 
indispensable. For the power of properly estimating the resist
ance of the muscles to be set in motion by articulation and of over
coming this by a simply adequate force, is here just as indispen
sable as the other, namely, that of appreciating sensations as to 
the position of our members in space when engaged in move
ments. The first is provided for by the nerves of muscular sense 
(whose existence, established hy Sachs, was felt to be such a 
necessity to physiology) ; the second by tho tactile nerves. 

•I find in Boz (loc. cit. p. 74) tho bh1tory of a boy, Oliver Caswell, who, like Laura 
Bridgeman, had become blind and a deaf·mute, and who was taught to read by Dr 
Howe. 
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CHAPTER XVI. 

Imitative Articulation. - Is there a. Direct Reflex Tract from the Acoustic Nerve to 
the Basal C . .mtre of Sound, or does it lead through the Cerebrum ?-Expcri· 
mcnts of Vulpian and Danilewsky. - Pcrsistcnce of Imitative Speccb.-Loss of 
Voluntary Speech. 

'Vi th the child an expressed word makes such a stTong im
pression npon the sense of hearing as to impel to imitation, even 
when not understood. This reflex-motive power dwelling in the 
word itself as a perceivecl sound-picture, and qnite independent 
of its inherent meaning, is seen in undiminished strength in the 
child, all refl ex e:fl'ects being particularly easily procluced during 
childhood. But as the organs of intelligence are gradually 
developed, the ever-increasing processes of excitation in the cere
brum, and especially in the cortex, come into pl'1y, checking the 
mere sensuous reflexes. The adnlt only imi tates whsn carded 
away by some unusual force in a word lay ing hold on his feel
ings, or with some design, or when from disease of the cortex of 
the brain the restraining influences over the sound-reflexes are 
to some extent inter[erecl with. This will explain the "echo 
speech" of many persons who have become mentally weak, to 
which we have beforn allndecl. 

This speaking, then, from a mere impnlse of imitation-the 
speech of parrots and of chiklren learning to talk- is conse
quently an aco1tstic reflex. The stimulus to the motor-centre of 
sound originates here in the acoustic centre, which receives the 
words as an orderly succession of sounds ancl transfers them 
to the former. 

Tho diflicul t question now arises : Does this acoustic tranifer 
of sonnds take place behind the cerebrum or in the cerebrum? 
\Yundt' is of the opinion that the auditory nerve is excluded 
from the territory or the trne reflexes; that it brings about the 
numerous incitements to motion which it produces only through 
the cernbrnm.' If this were correct, the imitation of sounds 
would lw nlwn?s efl'eeted througl_1_th_e_b_ra_i_n. _____ _ 

'Grundzilge der physiologiscben Psychologie. Leipzig, 1874. S. 182. 
~ This is by no men.ns quite correct. Wundt himself describes the acoustic reflexes 

of the tensor tymp:::.ni (p. 40G. :N'ote 2). 



ACOUSTIC SOUND-REFLEXES. G39 

'flus is not the casP, at all e•ents, with the senses of sight ancl 
of lonch. Not only do impressions on the optic and tactile 
senses provoke numerous simple l'eflexes, but n number of com
plicated movements, such as those of rmming, jumping, ilyintr, 
ancl swimming, are executed by animnls after being deprived of 
their cerebrnm. And it is not alone those nnimab which bring 
tl1ese powers into the wol'ltl with them, but abo those which 
have only acquired them after birth. They even suit these move
ments to impressions recci,·pcl throngh the eye in a way which 
may be taken ::ts involving a mental exertion nnU. judgment. 
Frogs clepl"in>cl of their brains will spring past an obstacle when 
impelled to jump by some painful stimnlL1s (Goltz). Birds and 
mamnwls, with all the brnin removed except the corpora qnn
clrigemina, will follow the movements of a lighted candle with 
the heacl (Longet '). 

Now, is there really any cliil'erence between the ncoustic reflex 
ancl that o[ sight and of touch 1 Is it always cerebral, or can it, 
like the latter, be brought about through the basnl gnnglia below 
the crurn cerebri 1 

In an article by l\fauclsley' 011 the physiology an cl pnthology 
of the mind, an experiment of Vulpian' is alluded to, which seems 
to point to the existence of an acot1stic sensorium in the posterior 
part of the cerebrum. "The rnt," says J\Iaudslcy, "perhaps 
from being lrnntcd generation after generation, is a very shy ani
mal, very suspiciot1s and clistrnstful, flying before the slightest 
unusual noise. If such an animal be deprived of the hemispheres 
o( its brnin, together with the corporn striatn nncl optic thnlami, 
it remains quiet . Bnt if n low sound, such as cats make, be now 
produced, tire nnimal will make n, spring, and repeat this as o[tpn 
as the sound is reproclucecl." 

In contr·ast, however, to this result, which is vouchecl for by 
a celebrated observer, there are a series of experiments by Dani-

1 Ann.tqmic u. Pbyi>iol. d. Nervensystems. Uebers. v. lfain. I. S. 385. 

~Physiology and Pathology of the Mind 
3 LeQons i:;ur la ph~•fiiologie du systCme nerveux. etc. lSGG. p. 5-lS. On referring 

to the original, I fin(l that the author, on the strength of this experiment, regards the 
JlOns ns the excitation centre for emotional movements, and also as the centre in which 

the stimuli. of the auditory nerves are transforme<l into sensati.ous. 
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lewsky,' which seem to make it doubtful whether, in the case of 
sound-rellexes, the basal sound-centre can be excited from the 
hearing organs in any other way than through the lobes of the 
brain. In the formation of articnlate sounds, the rnspiratory 
centre must be also excited in a certain definite manner. If 
in animals deprived of their brain we are unable to excite this 
centrn th rough the ear, sound-imitation can only be brought 
about through the brain. Now, Danilewsky found that when, on 
cats ancl young clogs narcotized with morphia, he applied a 
weak electric stimulus to the gray substance of the supra-Sylvian 
c01n-olution (Owen), corresponding to Ilitzig's facial nerve-centre 
or the posterior part of the corpus striatum, the breathing 
became slow, with a preliminary deeper inspiration. The same 
effect was produced by shouting in the ear. But, after removal 
of the lobes of the brain , this refl ex action from the acoustic 
nerve disappeared. Suell a mocle of breathing corresponds to 
that which speech requires. An electrical stimulation of the 
deeper portions of the brain, on the other hand, cansed more 
rapid breathing, which we know is incompatible with speaking. 

From this experiment of Danilewsky it would appear that 
acoustic sound-reflexes can only come to pass through the 
medium of the cerebrum proper. If this be correct, the follow
ing conclusion is forced upon us : as soon as the child imitates 
sounds, the training of the cerebrum and its cortex for the 
objects o.f speech, through the medium of reflex mechanisms, 
commences. The monlding and shaping of the primal sounds of 
the basal centre into the customary sounds of conventional lan
guage and into those modifications of syllables ancl words which 
the rul es of speech rnquire, have their origin in the brain proper. 
From the lattt• r the paths to the basal centre and to the muscles 
of the organs o[ speech are traced out ancl levelled; ancl at differ· 
ent ganglionic stations through which the stimulus must pass, 
the cell-connections with the basal sound-centre are set up, 
through which alone the various vocal sounds are fully repre
sented and the formation of syllables rendered possible. It 
requires, as a rul e, several years before all the sounds can be 

1 PfHiger'a Archiv f. d. ges. i.>hysiol. Dd. XI. 1875. S. 128. 
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produced, and many pernons are unable their whole lile long to 
complete the whole task. 

After the destruction of voluntary speech, the power of 
rr-peatin_q words spoken aloud by others often remains to those 
apha ic individnal s not ataxic, although unable of their own free 
will to utter these words. They are incapable of bringi ng the 
worcl-pictnres to the recollection by concep tions, but articula
tion has not suffered. By the utterance aloud of others, the 
acoustic pictures of the words which can no longer be produced 
from within are presented to them from without, and so the 
refl ex start to the correspo11ding movements of souncl is rendered 
possible. The same occurs in the echo speech of feeble-mindecl 
persons, and with the same impulsive desire which leads the 
child to repeat words, whether understood or not. 

In our own experience, aphasic persons are mnch more suc
cessful in the repetition of wo1·ds spoken aloud by others when 
they fix their eyes carefully upon the mouth of the speaker. 
The optic picture of the sound movements a ffords a kind of sup
port to the acoustic. Thus we see that the same means which 
assist deaf-mutes in the acq ui sition of phonetic language are of 
service in the case of those tdllicted with aphasia. 

There could be but one clinical observation which would sup
port the very improbable theory that imitative reflex speech is 
solely accomplished by a di rect communication between the 
auditory nen·e ancl the motor nerves of speech in the basal 
centre of sound. After complete clestrnction of the hemispheric 
voluntary tracts, say of both capsul;c in terrne, individuals so 
affpctecl ought still to repeat words spoken by another ; but, 
until such a proof is forthcoming, let us suppose that imitation 
is i1wariably ctfwiction of tlte cerebr1t1n. Clinical experience 
of co1·tical disturbances of speech of an aphasic character is 
plainly in support of this view. Imitative retlex speech is only 
founcl in amnesic aphasia, in which simply the acoustic wo1·tl
picture has been lost, but not in ataxic, in which the word as a 
motor sound-compound ha" vanished. 

VOL. X!V.-41 
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CHAPTER X\"Jl. 

Interjectional or Emotional Spcech. - Its Prescn•ation after the Loss of Voluutary 
Speccb.-Bxplauatiou lhcreof.-Thcories of lluglilings Jackson and Jaccoud. 

Both among animals anc1111e11 the emotions lead to nurnerou8 
expressions, whose general principles hare been investigated 
by Darwin' in hi s own pec11liarly thoughtful way. Ile has shown 
that here, too, it is only by the discovery of the general laws o[ 
de1·elopment of the organic world that "·e are able to fully com
prehend the question, although it ma.y for all that still be impos· 
sible to ascertain with certainty the cause of most of tile fonus 
of expression of the emotions. 

l\lany lrnman emotional gestures which are common to all 
races al'c to be found al:::;o among the lowE;>r animals, wllile other::; 
are peculiar to man. Pol' instance, among the first may he 
named the trembling of fear and mge, the writhing of the body 
and shrieking of mental agony, which have a parallel in t}w 
alliPd reJlex expressions of boclily pain. Again, there arP 
the skipping and leaping of joy and joyous expectation, the 
showing of tl1e teeth in rage and cleflance, which have become 
retined ofl' into a display si mply of the side teeth among many 
men, us n. s ig n oI defiant scorn . Even the Jaugh of man has its 
analogue in the chattering o[ solll e apes. "The ha.bit of weep· 
ing, howen~r, must have been aC"quired a.tor after that period at 
which man branched ofl' from lhe common prngenitors of the 
genus holllo and the non-weeping antlnopon101·ph;" (Darwin) . 

. \.cardinal difference, however, lwtween man and the animals, 
li<>s in the power of expression of tli e emotions by articnlate 
smt11ds, which is only enjoyPd by the former. Aninials, also, 
employ una1·ti cnlated melodious ancl unmelodious sounds for 
the purpot-:e of calling, warning, or enticing its kintl, nnd espL'· 
cially the male to charm or arouse tlw femal<'.' Darwin 

1 The Expression of the Emotionft by Animals and l\fon. 187:!. 
~Even apes utter in auger sounds much resembling interjections. A young female 

orang iuacle jealous by the attention of her keeper to another n.pe, showed her teeth 
slightly. aud uttered a sulky noise like tisch-schist, turning her back on him at the s:uue 
time (Darwin) 
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regards this as the primal custom and the earliest stage of 
rlPvelopment of the voice. ]\[any animals have only acquired 
the habi t of givi ng vent lo sonncls before unna tural to them, 
since they ham been domesticated. Thus it is with our house 
clog", aml m·en with tanwd jackals, which luwe learned to bark, 
a souml proper to no speeies of the genus, with the exception of 
the canis latraus of N ortlt America, which i; said to bark. Some 
races of tamed pigeons, too, haYe learned to coo in a, UC\\" und 
pecul ial' rnanner. 

The fact mentioned ubove, thut a, mit.~ical feelin.fJ awukcs 
much eurlier in children than sense for worcls, is probably con
nectecl with the early existence of musical feeling in the a ni 
mat world. Not only is i t present in birds, but also in mam
mals. There is an a,pe, for instance, one of the gibbons, whielt 
11rocl uces exactly one octa1·e of musica l soumh, singing the " ·ale 
in ll1e same tones npwarcl and downward ; so that it may be 
said of this ape "thut it alo ne of all the mammals can sing ' ' 
(Owen). From an observance of this fact, and by the analogy 
in othPr animals, Darwin has been lecl to tlte following con· 
clusion : " that the prng<•nitors of the human race probably 
employed musical sounds before they had acquired the power 
o( articulate speech , and that in con seq tience of this, the voice. 
when employed in any viol0nt emotional excit0ment. always 
tends to assume a musical cl1araeter, on the pl"inciple of asso· 
elation... Certain it is that the loudnt>s8, n·sonance, timbre, 
lieight and in tervals of the ,·oice are determined by the influence 
or the different excitenwnts or the mind, as has been shown by 
the illl'estigations of llerbert Spencer,' eon firmed by Darwin's 
obscn·at ions. 

It is impossible to di sco1·er the primary causes' upon which 
depend our nat ural emot ional utterancL\s fo uncl among all J'aces 
in al liPcl forms. The sounds expressin• of contempt and abhor
n•nce, however, such as "puh, ., "pi sh,. , may be explaiJl(•d by 
the fact that they correspond with the movements of the mouth 
and nose which we employ in repelling disgusting or repulsh'L' 

1 E~~ayii. Scientific, Political, and Speculative, 1858. The Origin and Function of 
)fosic. p 3j!), 
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odors and tastes. Later every unpleasant impression, every 
repugnant conception, may be turned off with this movement 
and interjection which has become establishPd by habit. 

Now, if in the case of the primal sou nds, which have their 
cause in emotions or enjoyment, we are led by Goltz' s " crna king 
experiment,'' to seek the source of excitation ef the centre of 
sow,cl by feelings in the cerebrum, how much m ore so in the 
case of those inte1-jectional u tterances and sound-compounds 
expressive of emotions o[ joy, wonder, abhorrence, etc., which 
conventional lang uage contains, and which have in many cases 
been borrowed from the language of intellectual intercourse. 
B ut the feeling to which the emotions may be referred is no 
special property of the mind seated in a special province of the 
brnin. It is nothing else than the rnind viewed from this special 
point of view: in what strength and form of exprnssion of feel· 
ing cloes the inner man react towatds impressions when it esti
mates the latter in reference to the furtherance of its own well
being? The child and the savage react with coarse, sensuous 
feelings, and form esti mates according to raw, sensuous experi
ences ; culture fines off the feelings and mode of estimating 
things to an hleal eleva.tion or refined commonness. 

Emotional stimuli are far rnore poweJf"ul titan those wliicli 
are generated by irnitation or accornpany thought. They spread 
themselves, consequently, as a Tule, not only ornr the higlier 
anc1 lower cerebral centres of mot.ion, but also ovcl' the spinal 
aucl even sympathetic ganglia of the viscera. rro this strength 
ot the stimuli is clue the fact that the emotional speech of chil· 
dren and savages, in whom it is unrestrained, is always accom
j)ttnied by lively anc1 characteri stic gestmes.' 

The original natural sounds are all combined with gestures
they are .. souncl-gesfores." In the imitation or so Lrnds, on 
the contrary, the stimulus is more restric ted to the mimic and 
sound refl ex-centres, while the emotional stimuli spread them· 
selves out over the widest a reas of the nervous system, not 

1 Northerners accompany their language with fewer gestures than do southerners. 
The .Englishman concentrates almost all his expression of feeling into language, while 
the Italian will act a whole comedy in pure pantomiue. 
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only affecting the motor .centres for the limbs and trunk , bu t 
al so those for the breast, and ernn for secretion. ancl even act
ing on the functions of the senses and in tellectorium. The more 
we acquire the power of representing abstract concep tions by 
words, and or restraining the feelings by understanding and rea
son, the more docs the stimnlns in speaking become restricted 
to the motor tenitory of the proper apparatuses of speech. 
Finally, philosophical thought, soaring in to the loftiest abstrac
tions, is accomplished best in sil ence. Softly spoken word
pictures or written pictures, which only let loose very weak 
stimuli npon the motor-centres of speech, am the most effec tual 
in causing the conception of thoughts and guaranteeing thor
ough deliberation. '¥ise men and deep thinkers are, we know 
from experience, very sparing of word;, while children and shal
low-pa tes babble ont whatever occurs to them. 

N ow, since emotional stimuli are fa r stronger than those 
accompanying quiet thought, and ex tend themselves over far 
wide« tracts of the nerv ous system, it is easy to conceive that 
the capacity qf" prod1winr; words for the p111poses of express 
inr; tlwur;ltt, or only f or their own sake, 111ay /;e lost, while 
emotional speech, or tlte capacity Qf utleri11r; inte1jectio11al 
words, very eften continues to e:;·ist. The latter manifests a 
cer tain independence of the former . 

'rl1is fact, i( uot first noticed, was at least first brough t into 
prominenc~ by tha t able observer, I-Iughlings J ack son. ' Many 
very interesting experiences bearing upon this poin t have been 
recorded both by him, and by Trousseau, Broca, Gairdner, Broad
bent, and others. P ersons become aphasic, i. e., incapable of 
uttering a single word voluntarily, are shown to h a,~e given vent 
to in terjections, not only short words such as the complaints, 0 ! 
Ach ! Auan ! which are very common. or Yes! and N o ! which 
are often u ttered as in terjecti ons, bu t even longer and of ten very 
difficult words, as for instance, " Shocking!,, or hnprecations, 
and even btief sentences. ' Such aphasic persons have repeat-

1 London Hospital Reports for 1864. 
1 During the revision of this chapter a laborer. quite unconscious ancl with all the 

<1ymptoms (afterwards confil'med post-iuortem) of acute meuingiti;;. was brought into 
hospital. Wi t.bin the first twenty-four hours he uttered not a single word. l>ut in the 
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edly been regarclecl in hospital, by their attendants or follow 
patients, as malingerers, from the fact tha.t after weeks uf the 
most obstinat(~ silence to all questioning ancl remarks malle to 
them, they ]u_n·e suclclen1y in anger burst out with a long aml 
,;iolent o;ith. .Jackson' ancl Sir Thos. \\'atson have ernn found 
that aphasic pe1·sons, unable to reply" Xo ., to a question, hare 
ne,·ertheless been Jed to do so by suggestion:; designed to make 
1J1<•m angry, e.g., were they a hundrecl years old, or a lhousand, 
or such Jike. One may be then, as Jackson puts it, speecldPss, 
and yet not wordless. 

Jackson 2 locates the "a1tt01natic" })Ower of uttering word s 
in the right hemisphere of the brain, and the ,·oJunt:1l'y in the 
left. \\' e shall "ee later on that this latter view mny be grnnted 
to be co1-rect in tl1is sense that right-handed individuals practice 
the Jeft lwmispl1ere chiefly or exclusively for voluntary speech. 
But it seems improbable that we prnctice the language of emotion 
only in the right half of the brain, as Ilughlings Jackson sup· 
poses, and for this reason, because emotional gestures are exe
cuted sometimes with the right hancl, sometimes with the left, 
:;ometimes with both. In anger we a.tone moment unconsciously 
clench the right fist, at anotlw1· both; in asseveration we raise 
the right hand, a.s also in taking a solemn oath, or place it upon 
ou 1· heart; an object of detestation we repel with that han<l 
which lies on the side threatenecl with its nmvishcd-for contact. 
This seems clearly to indicate that an emotional stimulus may 
move the members of the body from both hemispheres, and 
hence the thought suggests itseH that an emotional outbmst of 
sound-compounds also may be accomplished by both hemi
spheres, or, iJ1 other words, that from chilclhood on both halves 
of the brain are practiced for inte1'jectiona.l sounds and words, 
but only one for true intelligent speech . If this latter be de
prived of its functions as regarcls language, the other still remains 
fo r emotional sounds. 

morning, as he was lifted from one bed into another in a comatose condition, he burst 
out with a long oath. In the evening be died without awaking from the coma. 

1 Brit. Med. Journal. 1871, Dec. 2. p. 641. 
2 At the same place. Conf. also Clinic. and Physiol. Uesearcbes on the Nervous Sys· 

tern. Lancet, 1875. 
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J ticcoud 1 suvposes tiLLtomtitic speech to be presided over by a 
basa l centre of so LLn c1 situated underneath the corpora quad1·i
gemina, and which he tries to localize more precisely, as we shall 
s~e in the next chapter. According to him, we have here to deal 
with the prod nets of rPfit•x stimuli of thi s "spinal" motor and 
co-ordinating appamtus, which replies with sounds at one time to 
acoustic, at another to O}Jtic impressions, while through great 
exertions of the will also it becomes excited and betrays this 
condition by m onosyllabic and always similar words. · N ow, if 
the words were l'eally always monosyllabic, this theory wonld 
have something very attractive about it, especially as we kn ow 
from Bell , Romberg, and others, that the voluntary functions of 
the facial and hypoglossal nerves may be lost while their reflex 
action remains intact, and conversely, that tlie retlex movements 
may cease while the voluntary are preserved.~ 

It is, to be su m, col'!'ect that mauy aphasic persons, even when 
unconsc·ious, continue to repeat au tomatically over ancl over again 
si mple articulated sound ::; expressive of pain, as, for instance, 
"Oh, rne ! . , " Ah, clear!" until they become comatose.~ Others, 
again, reac t to every question ancl every function wit.h some 
"enseless syllable, e. ,r;., "tan," as is related of several French 
patients. Such simple combinaLions of sound migh t be regarded 
as analogous to the spinal reflexes wh ich isrne from the lumbar 
<·ord i 11 the form of simple but orderly mornments (Freu sberg) . 
.But the same man (Broca's case) who only answerecl with the 
syllable "tan,' ' ut tPrecl from emotion a long oath (sacr6 nom 

1 Le<.:ons de cliniquc mCdicale, etc. 1874. p. G,3, 

~ More nt length in Chap. XlX. n.nd at the end of this chapter. 
~ Jt has recently been my lot to see a young mau succumb to endocarditis compli

cated with pneumonia. and pericarditis. A few clays before death this led to :i.n embolic 
cerebral apoplexy with right hemiplcgin and aphasia, at first without any disturbance of 

the consciousness. This patient gn,·e rne to understand by the most expressive signs 

that he was about to follow his departed wife. Tfc first pointed with the left hand to 
a portrait of the departed on the wall, and then up towards heaven. He bad once 

before his illness confided to me that his wife had told him not long before her death 

that be would soon follow her. Jle was only able voluntarily to utter the vowel a.. 
Besides this, and even after he hnd become uncon11eious and hardly reacted to a call 

Crom his mother. he kept continuall y repeating the complaining sound ·• Oje." lt was 
only in the la.st. hours of life, after Le bad become quite comatose, that he became com

pletely silent. Autopsy refused. 
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de . . . ). Now, was this oath articulated in the brain, and the 
short syllable" tan" in the basal centre of sound ? The oath, at 
all events, is of a morn reflex nat.ure than the stereo typed answer 
"tau . ., And what are we ·to say of the senseless polysyllabic 
words which many aphasic patients employ as a s tereotyped 
answer, or of the cases where they have command of two or three 
such words a.s "tschi, tschi,n and "akoko, ·· as occurred in a 
patient of W estphal ' 

Finally, we see gradual transitions to those cases one of 
which Broadbent ' has related, in which a larger number of words 
give expression to the emotions forced out rapidly in the manner 
of in terjections, while the power of voluntary speech is entirely 
destroyed, the intelligence remaining. It is impossible to sever 
tl1 ese experiences forcibly from one another, and one and the 
same explanation must be found for all. 

These facts are in accord with \Vhat Hnghlings Jackson states, 
namely, that the rnirnic rnovernents qf expression of aphasic per· 
sons, such as smiling, laughing, and weeping, may sometimes 
persist as emotional reflexes, while they can no longer be pro· 
duced voluntarily. Indeed, it may happen that these emotion
refl exes in aphasic patients are completely out of gear and burst 
forth on the least provocation aud with the greatest violence, 
like the spinal re!lexes iu decapitated animals. Such cases are 
frequently met with iu which, as when the patients are addressed 
by the physician, or after fruitl ess effo1ts to render themselves 
intelligible by words, they burst out into convulsive wePping. 
If they are made to laugh, this too is convulsive. 

Again, the power qf expressing rnusical feeling is indepen
dent of phonetic speech. Just as child»en are sometimes able, 
before they can speak , to sing a tune they have heard (Sig ismund), 
so also is it with aphasic persons. Such a patient, unable to 
utter a single syllable besides the one "tan,'' sang " the l\forseil
laise" and "the Parisienne" quite well, but with no other text 
t.han this incessant " tan, tan, tan," etc., etc. (BehiPr. ') Indeed, it 
sometimes happens that, under the influence o[ musical stimulus, 

1 Con f. Chap. VII. S. 602. 
~ Falret, Article 11 Aphasie/1 in the Diet. encycl. des Sciences mCd. T. V. p. 620. 
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words will make their appearance "·hich could not otherwise be 
uttered. Ilughlings Jackson' tells of idiotic children not deaf
mutes, who were only in possession of a Iew words, bu t who 
could sing, and when sing ing could bring out fresh words which 
otherwise they had no power over. 

Fever, too, b said to haxe generated words in cases in which 
the will was totally unequal to the task, :just as strong excite
ment of the brain by emotions is sometimes able to do it . 
. Jackson' relates a case occurring in the experience of Langdon 
Down, in which a speechless idiot came out quite as a speaker 
during the delirium of fever! Aphasic persons, according to 
Brown-S6q nard,, sometimes recover theil' speech during delir
ium. 

In a case of complete abolition of the power to move volun
tarily the tong ue and the muscles supplied by both facials, Rom
bt•1-g' noticed that the ability to close the lids and to swallow, 
throug-h l'Ctlex action, still remainec1. Phonetic speech was 
red need to the mere utterance of the sound c' ang" or "ong" ; 
but when, in the course of the read ing or of the conversation, 
the patient happened to laugh 01· smil e, it was observed that all 
the facial muscles performed their functions con ectly. But even 
from this experience it would not be safe to draw the conclusio!l 
that in this case the emot ional exci tement proceeded di rectly 
from a centre gorern ing the motions or langh.ing, and sitna.ted at 
the base of the brain, beneath the cerebral hemispheres. Opposed 
to this assumption is the statement of Romberg, that the act of 
laughing is produced by what is spoken or rcnc1 in the person's 
hearing-that is, by hi s understanding what is spoken or renc1. 
According to this dew, the excitement would unquestionably 
proceed directly from the cerebral hemispheres. The powe1· to 
laugh is also known to be preservec1 in bulbar paralysis, even 
after articulate speech is no longer possible. The mechani sm at 
the base of the brain, which govem s the act of laughing. is evi
den tly less interfered with by processes which affect the facial 
nerve, than is the mechani sm that controls speech : and tl1e erno -

1 Lancet. 1861, Sept. 23. ' Ibidem. 
3 London Medicnl Record. June, 1874. 4Loc. citat. p. 780. 
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tional path along which the necessary st imulus ordinarily travels 
is also capable of bearing greater clistut·bances than can that over 
which the stimulus oI the will is transn1itted. 

CHAPTER XVIII. 

The Phonic Centre below the Corpora Quadrigcmina , or Basal Phonic Centre.-Its 
Share in the Formation of Articulate Sounds.- Tbeorics of Cruvcilhicr, Ley
den, Schroeder van dcr Kolk, and Jaccoud.- Peculiarities of Structure which 
seem to make the ~Iedulla Oblongata a Suitable Locality for the Co-ordination 
of Phonic )(ovcnunt:i.-Clinical Facts which rcn<ler the Implication of the 
)Iedulla and Pons in Articulate Utterance a Ccrtainty.-Disorders of Articula

tion in Progressive Bulbar Paral ysis.-Significance of the Bulbar Nuclci.
Bulbo-nuclear Stammcring.-Disorders of Articulate Speech consequent on 
various other Lesions of the Medulla Oblongata and Pons, likewise on Insular 
Sclerosis of the Brain and Spinal Corcl.-Basal Kinesodic Dysarthrics, Intra
cercbral and ExtrucereLral.-Bra.dylalia nnd" Scanning" Uttcrnnce.-Rclation 
of the )fcchanism of Phonatiou to the 8)·nthcsis of Syllables and Words.
Stammering, Stuttering, Blundering Enunciation of Syllables, A.tact ic and 

Amnesic A.phasia.--The Cerebellum in its Relation to Articulate Utterance. 

Animals which express their feelings by scl'eaming, crowing, 
croaking, and similar non-articztlale sounds, may still be in· 
dnced to utter these sounds after their brain, up to ancl incluc1i11g 
the corpora quadrige11iina, has been removed. Anencephalous 
monsters an cl infants craniotomized during clelirnry 1 are likewise 
capable of emitting cri es and squeak s. The rljlex·centre for 
snch non-articulate s01mds 11iust th erefore be sit1iated below the 
corpora quadrigemina, ·its lower limit in the corcl coinciding 
with that qf the respiratory centre. This reflex-centre-whose 
integrity is undoubtedly essential for the production of articn
late as well as of non-articulate sounc1s-we shall term the basal 
phonic centre. 

In affirming that arti culate sounds cannot be produced with· 
ot1t thi s basal centre, we do not affirm that it is itself the centre 

1 When I was a student I bad an opportunity of dissecting a. well-de,·eloped anen

cepba\ous fcetus. born at full time, which was said by the midwife to have squeaked 
like a mouse several times after its birth. 
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for mticulate utterance, unclers tanding by tllis the workshop 
wherein the formation of literal sounds actually takes place; tl1 e 
let ter, as an acoustic image, being transformed in accordance 
with the phonetic laws or speech into co-ordinate movements of 
tile respiratory organs, the larynx, and the mouth (which con
tributes to the formation of vowel-sounds and consonants) . Be
fore making any such assertion it would be necessary to prom 
that this d licate elaboration of crude sounds into the phonetic 
instrnments of the intelligence is capable of being effected within 
tile narrow limits of that basal region. 

True, writers of authority have confidently localized articulate 
phonation m the pons and medulla oblongata. with or without 
the addition of the cerebellum. 

As long ago as 1834, Cruveilhier' arrived at the conclusion, 
based on Sel'eral instances or atrophy of the medulla, either by 
itseH or together with the pons, in which the power of articula
tion was lost, that the centre for articulate phonation must be 
seated in those patts. 

Leyden' expres·ed the same opinion in 1867. 
Schroeder van der Kolk' ascribed the power of regulating the 

contractions or the muscles concernecl in speech to the olivary 
burlies. Ile believed himself to have discovered that they are 
connected with each other and with the facial ancl hypoglossal 
nuclei by commissural fibres. This hypothesis must now I.JP defi
nitely abandoned. Neither Deiters nor l\Ieynert has been able 
to tind any such commissural fibres, and Clarke has shown that 
the evidence fnrni ohed by comparative anatomy is c1eac1 aga inst 
!he theory. The parrot ancl other animals capable of mimicking 
articulate speech possess no olivary bodies, or possess them only 
in a very rudimentary form ; while the seal (Seehuncl), whose 
reputation tor eloquence still remains Lo be made, has them of 
tmormouti :;ize. 

Jaccoud' at one time followecl Schroeder in placing the centre 

'Arch. gCn6r. de m6decine. Juillet, 1834. lV. 416. 
t Berlin klin. Wocben~chrift. 18G7. p. 78. 
3 Ba.u und Funktionen der Medulla spin. uud oblongata. pp. 161, 105. 
4 Gazette hebdoma.daire. 1864, Juillet 22. 
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for articul a tion in the oliva ry bodies. R ecently, however, ' he 
has transferwd lhe function of co-ordinating the m ovements o! 
phonation to t he "syste/l/e c01mnissural cerebello-bulbaire, i. e., 
the bulbar commissurn of lhe o!ivary bodies, together with the 
commissure of the rnidclle crura of the cerebellum, both in the 
intra-cerebell ar and in the m ore central- intra·pon tine-porti on 
o! its course. As regards the olivary commissm e, its impor
tance in relation to a rti cul a te speech is much weakened by the 
rnsearchcs of Cladrn (vide supra). 'l'he significance of the cere
bellum and its pontine commissure is based byJaccoud on a case 
accurately observed by :Meynert. Ent this case is no t altogether 
conclu sive.~ 

It must be admitted tha t varioits f eatitres in the anato1ny of 
the medulla oblongata appear to render it a s~dtable locality f or 
the co-ordination qf the rnovernents concerned in plionatio11 . 
First, it contains the two g reat vago-accessory nuclei-the sen
sori-motor nuclei for th e respiratory and vocal movements which 
are a t1xiliary to speech . Secondly, the moto r nnclei of all the 
nerves which tak e part in the muscular m ovemen ts of articula
tion lie serially disp osed within a narrow space in the medulla 
oblongata. Thirdly, the corresponding nuclei of those nerves 
are symmetrically a rranged on ei ther side of the raph6, in such 
close pmx imi ty to each other that, by means of co111missural 
fih res (wh ose existence h as been d emonstrated, a t any rate for 
the hypoglossal nuclei), a simul taneous contraction o( the homon
y mous muscles of the tong ue, lips, palate, etc., may readily be 
e ll'ected , even when the impulse is propagated from one side 
only. Fom thl y, the medulla contains th e nuclei of the portio 
rnollis and the fi fth nerve-the sensory nuclei o( h earing ancl 
touch. l<'i fthl y, we may fairly assume that these sensory and 
motor nerve-nuclei, which are probcibly concerned in the re!lex 

1 Lec;ons de cliuiquc mCd ic. , etc. 1874. p. 73. 
~ In a case of sclerotic shrinking of the pons and cerebellum , attended with mutter 

ing speech, Me.1:11ie1·f found the roots and nuclei of the hypoglossal nerves and the 
conducting fibres of the pons uninjured, while its transve l'se fibres had undergone 
degeneration. But might not the cicatricial shrinking of the pons have impaired the 

of the longitudinal fibre1:1 1 thereby giving rise to the defect of speech ? 
1864. p. 4.) 
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act of phonation, are connected with one another by numerous 
fibres, although, as might be anticipated from the difliculty of 
the investigation, only a few such connections have hitherto been 
demonstrated. Meynert,' more particularly, asserts that the 
fadal, vago-accessol'y, and hypoglossal nuclei are connected 
with the fasciculi arcuati and acoustic nuclei by a system of 
intercalated nen·e-corpuscles, abundantly furnished with pro
cesses, and snl'l'ounding the nuclei on every side. Finally, there 
is reason to beli1we that acoustic fibres penetrate into the cere
bellum likewise (Clarke); and this leads Meynert' to speculate 
that l'hythmical auditory impressions may, through the cere
bellum, determine the rhytlim of movements, and thtt:; perhaps 
of utlel'ed sounds likewise. 

\Ve posse:;s, moreover, valuable ev idence on the clinical side, 
which put; tlte importance of the basal parts of the brain in 
reference to articulate phonation beyond all c1ot1bt, and prove:;, 
more particularly, that this function depends on the integrity of 
motor nuclei in the medulla oblongata. 

'l'he last-named fact has been securely established by the 
more precise investigation or the stmctural lesions in progressive 
h11lbar paralysis (Leyden, Uharcot, Dttehenne, Joffroy, Hun, R. 
~bier), and in those dege11erations of the gray meclnllary col
umns of the spinal cord which ascend to the med ulla oblongata 
(Clarke). Tlle integrity (j" literalplwnation is bonnd up with 
tlie integrity of the motor nnelei in tlte 11iedulla oblongata, more 
especially of the hypoglossal, but also of the vago-accessory and 
facial nuclei.' In two cases recorded by Charcot and Duchenne
JofTroy, the only abnormality that could be detected in the 
mecl nlla oblongata was degenerative atrophy of the co1·p uscular 
elements of the motor nuclei.' In the other cases, sclerotic 

1 Arcbiv filr Psych. Bd. IV. p. 419. 
t ~lleynert, Wien. med. Jabrb. a. a. 0. i and Wundt, Grundzi..lge J.er pbysiolog. Psy

cholog. 1874. p. 2:.?0. 
3 See my lecture on Progressive Bulbar Paralysis, in Volkman.n's Sammlung klin. 

Vortrfigc, No .. j-t. 
4 I am quite aware of the difficulty there often is in drawing the line between phys· 

iological pigment~tion of the ganglion-cells and that granular degeneration which 
leads t.o their becoming atrophied and destroyed. This, however, in no wa.y alters the 
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changes were likewise met with in the anterior pyramids and 
other motor tracts. On the other hand, the sen ory nuclei, more 
particularly those of the auditory, fifth , and g losso- pharyngeal 
nerves, were hardly ever, the resti[orm bodies never, found 

aJiected. 
As in the course of these degenerath·e changes one ganglion

cell after another is slowly destroyed in the bulbar nuclei, we 
perceive conwnants and rnwels successi1·ely crumbling away, as 
it were, from the patient's speech, while hi s intellectual powers 
may be perfectly reta ined. His wo1·ds grow more and more 
indistinct and mutilated, hi s stammering passes into an uninte]. 
ligible muttering, until at last he is only able to emit grunting 
noises, ancl perhaps not even these. So long as hi s hands and 
arms escape paralysis, he continues to communicate his feeling· 
and ideas by writing. The di sorder of speech is inrnriably lim
ited (when there is no cerebral complication) to the power of 

forming articulate sonncls ; the stammering may pass into com
plete loss of speech, but it is never associated with a blundering 
enunciation of syllables (Sy lbenstolpern), or with aphasia. Tl1 1' 

degree in which tlte formation ef syllables and words is i11frr· 

ferecl witlt is always proportionate to tlte disorder Qf lifrrol 
plwnalion; the architectm e, so to speak , of the words is not 
impai1·pcl ; they continue to be col'rec tly put top;ethe1', though 
the materials-the elementary sounds of which they are made 
up-may be inadequate. 

The orde1· in which the elementa1-y sounds of the alphabet are 
lost in this disease is not invariably the same. It depends on the 
orde1· in which the groups of muscles concerned in the articula· 
tiou - those of the lips, the tongue, the palate - become pal'a· 
lyzed. Should the lips be the first to fail, o and u (oo) are the 

first sounds to be oblitel'ated; i (ee) and e (eh) soon follow them. 
A (ah) lasts as long as phonation is possible at all. \Vhen the 
tongue loses the power of ri sing from the floor of the 111ot1th 
before the lips become affected, i (ee) is the first sonnd to go. 
The failure of the tongue robs the patient first of r and slt, then 

fact that the atrophy and destruction of these cells entails the an:iihilatiou of their 
functions. 
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of s, l, k, g (hard), t, lastly o[ d ancl 11. Palsy of the lips inter
feres with the prcinunciation, first. of p anclf, later. of b. 111. and 
c. Paraly~is of 1-Jw ~oft palate gives the voice a nasal twan~. 
\Yhpn sccniciently achanced to permit a considerable escape of 
air through the nose, iL hiuJers the prnnu11ciatio11 of the labials 
b aml p, which come to resemble m, w, or f; because, as Du
chennc was the ffrst to point out, the current of a ir directed 
through the month is no longer powerfol enough to burst 
through the tense and compresseJ lips. Should this fil'm clos
ure of the tense lips still cont inue pmeticable, the patient will be 
able to utter b anJ p whPn his nose is pincheJ, and tlli;; sholl's 
Duchenne's explanation o[ the [acts to be co1·n•ct. \\'e have 
here our first example of a paralalia or pcuurtluia literalis, 
whose mechanism is, moreon~r, fully made out. 

'i'lte i111purtanr·1• '!!' the molor-nudei r1f the 111ed11llo frH /hr• 
prodnction of articulate sounds is lh11s securely ,.,~/ablislied. 
'l'ltcir destr11('lio11 is followed by pnmlysis and wosting of the 
muscles concerned in speecli, and ultiowtely, tlterefore, by los.• 
of S)Jf'eeh. 

Duehennc denied that paralysis from disease of lhe bulbar 
n1u·l1•i was followed by muscnlar atrophy; but his c1Pnial was only 
baspd on tl1e fatt that the atrophy is not alll'ays to be recognized 
during life. Tiu• wastc>d muscles n1ay lw so completely rpplace(l 
by fat that the size of tlw tongue is not diminished. Par(ll1;sis 
and alroplt!f q(' /lie to11r11u-, tu(!etlu r 1ei/lt jibrillor11 lloitclii11(!S '!f' 
its musclts a11d assul'iatrcl disord1•rs q/' d1•gl11/itio11 are inw
riabl!J asso('ialed with bulbo-nuelmr stommeri11g- .rl11adliria 
lileralis b11lbo-1111dearis-a11d ninst aceordinr11y be ciewed cis 
essmtial diagnostic marks of tlie disease. The reflex exrira
bility and clectro·contractility of thP palsied muscles appears 
to depend on th0 dPgrpe of nP1Tous nncl muscular drgeneration 
(Rosenthal'). As a general rnle, the paralysis is limited to the 
respirato1·y division of the facial iien·e (supplying the month and 
nose), while the orbiru laris palpebrarnm retains its functional 
activity. The fact is a striking one, and has not hitherto been 
c•xplainecl. 

1 K.liuik der :Nervenkraukbeiteu. Wien. 1875. p. 2.32. 
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It is probable that the motor-nuclei of the medulla, 01· their 
constituent nerve-cells, exert an important inftuence upon the 
muscles of articulation, an influence simihir to that exerted by 
the large cells of the gray matter of the anterior columns of the 
spinal cord on the muscles of the trnnk <Llld limbs. The nutri
tion anu irritability of the muscles in connection with the spinal 
cord is closely bound up with the integrity of these cells, which 
is therefore an indispensable condition of all movement, whether 
refl ex or voluntary. And since, even in the higher mammals, the 
spinal cord is capable of co-ordinating the simpler movements 
after its separation from the brain (Frnusberg), we may by anal
ogy ascribe a similar power to the medulla oblongata. l\Iorp
over, we learn from Bxner's experiments, 1 that a stimulus setti11g 
out from the brain unclt·rgoes rntardation in the ganglia of the 
candex cerebri (Stammganglien) ; that it subsequently traverses 
the spinal cord with great rapidity; that, lastly, it is once more 
delayed, and at the same time intensified, before entering the 
nerve-roots. '!'here is nothing against the view that the primitive 
sounds emitted by the infant at birth are mornments of so simple 
an order as to find the necessary mechanism for their co-ordina
tion adequately supplied by the medulla oblongata alune. On 
the other hand, it is in the highest degree doubtful whether this 
bulbar mechanism is oI itself sufficient for the production of all 
the elaborat.e sounds required by language-sounds which have 
to be acquired Ior the most part with much expenditure oI time 
and pains, and resembling in this respect the art of standing 
erect, of walking, o( Jiandling tool s, etc. \Vhat is true of these 
movements, which cannot be accomplished without the aicl o( 
cerebral ganglia, more especially of the corpora striata, must be 
trner still of the constituent elements of language, whose eb1bo
ration is yet more closely bound up with the intelligence, and 
which are from the first combined with syllables and words, 
whose value and mea ning are detennined, not indeed •·xclu
sively, but principally by the arrangement and collocation o( 
thei1· constituent sounds. 

Dysarthric impediments of speech. from stammering to com· 

I Pjt11eger1s Arcbiv. vur. p. G2G. 
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plete inability to utter sounds, may be caused, not only by the 
gradual degenerative processes underlying progressive bulbar 
paralysis, but a lso by various acute and chronic morbid changes 
in tile medulla oblongata, when they involve the motor, espe· 
cially the bypoglossal, nuclei. To this category belong hemor· 
rhagic extravasations, circumscribed necrotic and inflammatory 
changes, abscesses, tumors, islets of sclerosis, etc. So, too, 
injnry or disease of the skull and its periosteum, pressure of 
cerebellar tumors, extension of inflammatory and degenerative 
processes from the pons or from the spinal cord to the region of 
the motor nuclei, may damage the medulla to such an extent as 
to interfere with articulate phonat.ion.' 

But even when the integrity of the bulbar nuclei is unaffected, 
disease of the pons alone, or of the pons in conjunction with the 
medulla, may hinder articulate utterance by interfering with the 
transmission of impul ses from the cerebrum to the nuclei and 
the muscular mechanism of speech. Under such circumstances 
articulate phonation becomes imperfect, either in time or inform. 
In the former case, vowels and consonants are correctly and dis
tinctly uttered, but their enunciation-whether singly or in com
bination-is too slow, or interrupted by pauses between the 
syllables, or uneven in rhythm. The channels leading to the 
muscles of articulation are still all of them open, but they are 
obviously less smooth than usual, or perhaps less numerous
single fibres or bundles of fibres having been destroyed, and the 
impulses being obliged to follow a circuitous route. In cases of 
the second class the transmission of impulses is more seriously 
hindered, and can no longer be effected even along collateral 
channels; the enunciation of both vowels and consonants is 

1 Cf. P. Quelques formes d'atrophie et de paralysie glosso-la1yng6c d'ori-
gine bulbaire. Paris, 1870.-RosentlwJ, Allg. Wien. med. Ztung. 1867. 15 and 
16.-1'/te same, Klinik der Nervenkrankheiten. 1875. pp. 195-201, and 237-258. - Ley
den, a. a. 0. and in bis klinik de~RUckenmarkskrnnkbeiten. 1875. Bd. II. p. 157 
iUyelomalacie des Bulbus) and p, 65 (Blutextravasat in der med. oblong., der unteren 
Rilfte des Pons, und dem linken mitUeren Kleinbirnscbenkel).- Wilks, Guy's Hosp. 
Rep. 1870. IL p. 67.-Bafz, Arch. d. Heilk. 1872. p. 192.-Jackson, Lnncet, 1872. No. 
SO.-Eic11lt0rst, CharitC-Annalen. Berlin, 1876. p. 206.-Friedreiclt observed stammering 

come on during the extension of ta.betic degeneration of the posterior columns to the 
med. oblongata., Vircbow's A.rchiv. XXVJ. pp. 391 and 433. 

VOL. XIV.-42 
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stammering and imperfect, and the faculty of articulate utter
ance may at length be wholly annihilated. Such dysartluic 
impediments of speech may be contrasted with the " basal nu
clear'' group as basal kinesodic dysartltries ; they may be fur
ther qualified as central 01· intra-cerebral, to distinguish them 
from those peripheric or extra-cerebral, though still intra-cra
nial, dysartltries, which are dne to lesions aITecting the motor 
nerves of speech after they have issued from the medulla oblon
gata. 

It is probable that these "intra-cerebral basal kinesodic dys
arthries" am not attended, like those of "nuclear" and "cxtra
cerebral" origin, by atrophy of the mnscles of speech. Moreo1•er, 
in marked contrast with what occurs in 1rnclear stammering, the 
tongue may occasionally be observed iu these cases to retain the 
power of executing every kind of movement at will, both rapidly 
a11d correctly; it can be protruded far beyond the teeth, raised 
with seeming vigor towards the palate, movecl sideways and 
backward; chewing and swallowing may be satisfactorily ac
complished, even after speech has grown very indistinct. These 
facts may be explained in one or two ways : we may assume 
that the transmission of phonic impulses is more hindered than 
that of impulses for other movements, the paths along which the 
former travel being specially damaged ; or-and this is the more 
likely theory-we may suppose the tmnsmission of all impulses 
to be equally impeded, and all the voluntary movements or the 
tongue to be hampered alike; the paresis of those ancillary to 
speech being more obvious, however, than that of the rest, which 
can only be detected by the employment of special methods. 
'Ve may notice, for example, that the patient is unable to make 
a clacking noise with his tongue as forcibly and readily as he 
used to do; that he soon gets tired of chewing and swal lowing. 
The paresis of the lips, too, is often betrayed only by the dimin· 
ished loud1wss of the patient's whistling. As regards elec trical 
methods of diagnosis, Rosenthal affirms that, in paralysis due to 
tumors in the pons, faradic excitability of the facial muscles 
and nerve·twigs may he abolished, galvano-muscular contractil
ity exalted, galvanic irritability of the branches of the portio 
dura diminished or altogether destroyed, just as in paralysis of 
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the facial nerve from extra-cerebral causes. \Vhether the same 
be trne of the tongue likewise, we do not know. 

That articulation is not invariably interfered with by circnm
scribed lesions of the medulla oblongata and pons, may readily be 
explainecl if we reflect that they are neither of them simple, but 
composite organs, made up of a great variety of fonctionally 
distinct cPntres ancl conducting fibres. 'rhe consequences of a 
lesion always depend on its precise extent of situation. At the 
11resent time we know only that for articulate utterance the 
motor nuclei of the nerves supplying the organs of speech are of 
prime importance, the olivary bodies of no importance at all. 
Concerning the part played by the various regions of the pons 
and medulla individually in relation to this function, we know 
nothing. \Vhether the commissural fibres of the middle cere
bellar peduncles, in the central portion of their course, where 
they traverse the lower part of the pons, really possess the signi
ficance-as regards articulation-ascribed to them by Meynert 
ancl Jaccond, remains to be proved by evidence of a more cone! n
sive kind than has been hitherto aclclnced.' It is to the precise 

1 Darolles (ProgrCs medic. 1875, p. 629) describes a sharply-defined patch of tbrom· 
botic softening, as big as a i:;mall hazel-nut. which w:is situated iu the right upper half 
of the pons; it did not transgress the median line, and stopped short of the pedun
culus and the point of origin of the middle crus of the cerebellum. This lesion bad 
given rise (the patient was a woman of thirty-six) to complete right-sided (not alternate) 

hcmiplegia; the tongue was nearly motionless, articulation very imperfect, intelligence 
unimpaired. The basilar artery was plugged by a thrombus. In the year 1873, I my

self came across a patch of softening situated in the right upper half of the pons of a. 
bricklayer

1 
aged fifty-nine. It was as big as a cherry-stone, marbled with red and 

gray, and consisted (under the microscope) of a mass of granule-corpuscles amid a 
fibrillar reticulum. It did not transgress the middle line, but penetrated through the 
inferior and middle zonular la.yers (Giirtelscbichte). together with the longitudinal 

fibres tba.t lie between them. No plugs were found in the arteries. The patient bad 
had a alight apoplectic stroke in August, 1873, after which bis left side was paralyzed 
for three days. About the twelfth of December be fell ill again. Along with fever of 
a markedly intermittent type (evening tempera.ture from 38~ [100.5° F.] to 41.5° C. 
(lOG.9° F.], morning temperaturP- from 3().2° [97.2° F.] to 39 ~ C. [102.2° F.J), he was 

seized with complete paralysis of the left side, including the cheek; sensation was now 
and then diminished in the pnlsied limbs ; the left pupil was permanently and excessive
ly contracted i the tongue freely movable, with occasional devi:i.tion towards the left. 

He was often delirious, but answered questions for the most part correctly ; no fault 
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topographical determination of small, sharply circumscribed 
hemorrhagic cicatrices and patches of necrotic softening in the 
substance of the pons and medulla oblongata, that we must look 
for information concerning the function of the individual basal 
areas in regard to the faculty of speech. It will be as necessary 
to give an accurate description o( those lesions which are not 
attended by any disorder of speech during life, as o( those which 
are. 

The study of the disease known as insular (disseminated) 
sclerosis of the brain and spinal cord is of considerable interest 
in reference to the centres and channels subservient to articulate 
phonation. 

The disorders o( speech met with in this disease are almost 
invariably dysarthries. The nature of the disorder depends 
wholly on the seat of the sclerotic change. In the purely spinal 
form of the disease, articulation-to judge from a single case
does not appear to snITer.' Should the changes be confined to 
the medulla spinalis and oblongata (bulbo-spinal form), evNy
thing will depend on their distribution in the substance or the 
latter.' Lastly, in the cerebro-spinal form of the disease, dis· 
orders of speech, or at any mte of the voice, seem always to 
exist. The disorders of speech always involve the faculty of 
articulate utterance, hardly ever the actual strncture of words 
(atactic aphasia), or of sentences ; for the cortex cerebri is seldom 
a!Iected by the morbid change, and then, as a rule, only to a 
trifling extent. The cortex cerebelli shares the almost absolute 
immunity of the cortex cerebri. The islets of sclerosis are 

was noticed in his articulation. Ile died on December 25th.-These two observations 

are contradictory, and the contra.diction does not at present admit of reconcilio.tion. 
1 Pennock's cases, recorded by MorriJJ. Cf. Buumeville a.nrl Guerard, De la sc16rose 

en plaques dissCmin6es. Paris, 18G!) . p. 76. 
9 Jn ru fpian'11 case (BourneviUe, I. c., p. 64) no mention is made of any disorder of 

speech ; the sclerosis wo.s limited to small islets in the restiform bodies, the olivary 

bodicR, and the floor of the fourth ventricle.-On tbe other hand. in Ebsteifi's case 

(Deutsch. Arcbiv fiir klin. Medic. Bd. X. p. 5!)!)) , the sclerosis gal"e rise to monoto· 

nous, but not scanning utterG.nce, with indistinct formation of literal sounds, i. e., w1th 

stammering. In this case the insular deposits did more than merely interrupt the 

fibres of the bypoglossal nerves iu the intra·medullary portion of their course; they 

likewise penetrated into one of the bypoglossal nuclei, destroying its cells. 
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cl1iPfly c1isseminated through the central region of the greater 
brain, the corpus semiovale with the gray matter of the central 
cavities (Jlohlengrnu), the corpora striata and optic thalami ; 
they frequently increase in number as we proceed downwan1, in 
the pons and medulla oblongata. Broadly speaking, the motor 
centres and conducting Jibres are more affected by the sclerosis 
than those concerned in sensation ; still, I cannot agree with 
Buchwald,' in terming the entire disease a "sclerosis o( the 
motor centres," and contrasting it with tabes dorsualis. 

Len be' has pointed out that symptoms qf glosso-pltaryngeal 
paralysis constitute a part-though usttally but a small part-
of the clinical phenomena presented by insular sclerosis of the 
brain and cord. Others' ha ,•e confirmecl th is stateme11 t. The 
fact is not surprising, inasmuch as the sclerosis may leac1 to 
atrophy anc1 complete clestrnction o( the cell s in the bulbar 
nuclei.' The patient begins by stammering, hi s utterance pass
ing ultimately into an unintelligible muttering. 

But there are also cases in which the faculty of articulation 
exhibits no such decicled impa irment. The power of mod ulation 
is Jost; the voice is pitched ii1 a monotonP, and is occasionally 
nasa l. Utterance is not indistinct ; it is merely slo\\", notwith
standing an mrnsual expenditure of effort (bmdylalia, or brad?J
artltria). Letters and syllables, though correctly formrc1, no 
longer succeed one another with their cnstomary rapidity. If 
the syllables are separated from one another by marked pauses, 
we call the utterance "scanning." 'l'he patient continues to 
possess foll command over his tongne. and his power of swallow
ing is not impaired. Ile suffers merely from difficulty and dPlay 
in the transmission of motor impulses to the muscles of the 
respiratory apparatus, of the larynx anc1 tongue. The channels 
are no longer pervious; here and there, in the greater brain and 
mesencephalon, they are interrupted ; more powerful di scharges 
of nerve-force are required, and they are probably co nveyed in 

1 Deutsch. Arch. f klin. Med. Bd. X. p. 478. 
' l bid. Bd. VJII. p. 1. 
'Conf. &ltiUe, ibidem. VIII. p. 223. 
~ As in Eb11tdn's case, referred to above; also in one recorded by Jojfroy, Gaz. m6d. 

de Paris. 1870. No. 23. 
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part along collateral paths.' \Ve must also attribute to disturb
ances of transmission sucli symptoms as those noticed in a case 
of Sclittele's, "-here " individual syllables were shot out with 
explosirn vehemence, while those immediately succeeding them 
were uttered in the hesitating, scanning fashion charaetel'istic of 
the disease.'' This sort of ataxy depend; on a false estimate of 
the amount of force required for articulation, clue to altered 
resistances in the conducti11g fibres. Closely related to this 
phenomenon is another, which I hacl occasion to observe, for 
years together, in a woman suffering from insular sclerosis of 
the brain ancl cord (case published by Dr. Putzar). After her 
death we fonnll very ex tensive sclerosis of the medullary layer 
of both hemispheres Gust as in Schuele's case), besides a number 
of islets of disease elsewhere. Her speech contiirned quite intel
ligible to the last; articulate sounds, apart from slight hesitation 
ancl sibilation, were conectly formed; but her words, without 
being actually "scanned," were jerked out in a fragmentary 
sort of way, in a somewhat bleating tone of voice, aml with 
decic1Pd effort. 'l'he hypoglossal nuclei and the intra-bulbar 
hypoglossal fibrns were found intact, on microscopical examina
tion of the hardened tissues.' 

It is hardly necessary to state that utterance 1mty be rendered 
stammering to unintelligibility, notwithstanding perfect integrity 
of the bulbar nuclei ancl basal conducting fibres, solely in conse
quence of blocking of those channels in the hemispheres alon.1 
which impitlses are conveyed downward from the cortex cere-

1 In a case of insular sclerosis of the cord, medulla oblongata, and pons, without 
implication of the cerebrum, which occurred in my wards, and has been published by 
Dr. E11gesser (Deut.-.cb. Archiv f. klin. Med. XVI. p. 55G), the only fault detected in 
the patient's utterance was its slowness and slightly hesitating character. The hypo· 
glossal nuclei were unaffected. The conducting channels were interrupted here and 
there in the pons and medulla oblongata. The cerebrum appeared to be in a pedectly 
normal condition. 

' Speech is often accompanied 1y noisy (jauchzend) inspirations. Leube attributes 
this to paresis of tbe crico-:irytrenoidei postici, whose function it is to widen the open· 
iug of t;hc glottis. 1Ii7'11ch (Deutsche Klinik. 1870. Nos. 33 to 38) met with a case in 
which the patient's slow and indistinct utterance was repeatedly interrupted by laugh· 
ter. This reminds me of a gentleman suffering from bulbar paralysis, who would 
burst into shouts of laughter on the smallest provoca.tiou. 
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bri. This is proved by a case of Jolly' s, 1 in which the corpus 
callosum and the medllllary substance of the cerebral herni
spheres were very extensively indurated and of leathery tough
ness, while the great ganglia-the lenticular nuclei, corpora 
striata, and optic thalami-together with the gray matter of tile 
cerebral peduncles and the bulbar nuclei, were altogether intact. 
TowLl.rds tlie close of her life the patient's stammering grew oo 
extreme that she was only able to utter the words "yes" aucl 
"no" intelligibly. The syrnptoms came generally to resemble 
those of progressive bnlbar paraly;is, though the sclerosis was 
limitecl to the white medullary substance of the hemispheres. 
The sensorium remained unclouded to the encl . It is worthy of 
note that, at a time when her consonants had become almost 
uuintellig ible, the patienL was still able to utter all the vowel
sounds in a loucl tone o( 1·oice, almost ucst itute of modcllation. 
Alter she had ceased to be intelligible at all , she still, when she 
wanted to speak , emitted loud, clear sonncls in a high-pitchecl 
monotone. If she tried to put out her tong ue (which did not 
appear to be wasted), she failed in the attempt, the tongue 
rolling helples;ly about in her mouth. These peculiariti es, 
which have not hither to been observecl in progressive bulbar 
paralysis, may possibly serve as a clue to diagnosis in foture. 

I consider it a fact of great impo1·tance that iu insular scle
rosis, even ''hen the islets of clegeneration are of considerable 
size and abundantly disseminated through the mPchcllary tract 
of the cerebrum and down in to the corcl, it is only the mecha
nism of articnlate pl10natiou and the rapidity of utterance that 
are impalrecl-never the co-o rdination of syllables ancl words in 
obedience to the laws of spoken language, unless the cortical 
snbstance be si multaneously implicated in the degenerative pro
cess. \Ve never meet with the blnnclel'ing enunciation of sylla
bles (Silbenstolpern) so common in general paralysis, or with 
true aphasia. The "scanning" utterance of syllables must not 
be confounded with blundering enunciation. In the former, 
articulate sounds are correctly combined to form syllables and 
words; the syllables are merely separated from one another by 

1 Archiv f. Psych. Dd. III. 1872. p. 711, 
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brief pauses. In the latter, both articulate sounds and syllables 
arn misplaced and thrown into confusion. To borrow 'Vestphal' s 
admirable illustration, the general paraly tic, in trying to say 
" artillery," calls it " artrillerary ;" the patient with insular 
sclerosis, on the other hand, pronounces it " ar-til-le-ry. " 

Stu ttering (S tottern), again, has not hitherto been observed in 
cases of insular sclerosis. Bu t this is not a point on which I am 
inclined to lay much stress in connection wi th the localization of 
the functions concerned in speech ; fo r i t depends far more on 
the nature of the process (sclerosis) than upon its situation. 
Stuttering is not, like stammering, a pam lyti c defect of articulate 
phonation ; it is a spasmodic hinderance to the enunciation of 
syllables, and more particularly to the vocaliza tion of the neces
sary sounds. It requires for its production an exaggerated excit· 
abili ty-exaggera ted to the point of generating spasm- in that 
part of the articul a tory centre wh ich is specially concerned in 
vocalization. Tllis state of spasmodic excitability may be indttced 
by influences propagated from the mos t diverse points of the 
nervous system; it may be caused by irritation of the bowel 
no less than by irritation of the spinal cord or brain. Ilence, we 
must not jump too hastily to the conclusion that the sea t of the 
lesion to which the stu ttering is clue is at the same time the seat 
of the faculty by which the Yocalization of syllables is effected. 
'£here is, inc1cec1, some grnund for the opinion that morbid 
changes· at the base of the brnin, when giving i·ise to considerable 
irritntion, may cause stuttering. Cases nre on record of this 
symp tom hn.ving been brought on by tumors and other lesions 
in this neighborhood. Unfortunately , sta mmering has not always 
been clearly disting uished from stu tte1·ing ; the terms used 
formerly to be employed wi thout clue discrimina tion; hence, the 
older observa tions benring on this point do not carry much 
weight. 

The present is a suitable opportunity fo r entering somewhat 
more deeply into tlte relations between tlte niecltanisrn qf articu
late p lwnation (Lantmechanik) on tlte one ltand, and tlte con
struction qf sy llables (Silbenfi.igung) on tlte otlter. 

The successful construction of syllables depends for its real i
zation on the following conditions : First, the muscles of speech 
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must be iucliviclually ca pable of adequate contraction. Secondly, 
the ph oni c-respiratory groups oE muscles in t he trunk and lary nx 
must co-operate accurately wi th the ar ticul atory muscles of the 
mou th. 'rl.1irdly, the groups of muscles which form consonants, 
and those which fo rm vowels, must fulfil their respective offi ces. 
P onrthl y, the attitll(le of the organs of speech in prnnouncing 
consonants must be correctl y joined to their attitude in prnnounc
ing vowd s, ancl the successive transition from one attitude to 
another must be suitably accompli shed. 

Stammering (Stammcln) consists in a failure of the muscles 
or speech as regards both their individual contractions a nd those 
combined contractions which are requi site fo r the enunciation oE 
consonants a nd vowels. 'J'he obstacle to their independent or 
their co-ordi1mte contraction may be of a coarse, mechanical 
na ture, situated in the jaws, teeth, palate, etc- ., or i11 the muscles 
themselves; or it may be peripheral, situated in the motor nerr es 
of the tong ue, palate, and face ; or i t mn y be cen tral, clue to some 
failure on tl.te pa rt of the motor centres to orig inate imp ulses of 
sufficient power to p ut the muscles of speech in act ion ; or, the 
trnnsmission of the imp ulses may be clisturbecl, or they may be 
diverted in to wrong channels.- Broaclly speaking, the imperfec t 
uttera nce of syllables is clue to some imperfection i n the working 
of the externa l or in ternal mechanism of ar ticnlate phonation; 
tlte stammerin_q may beef external or ef internal ori_qin. 

It is clear that when stammering is p roclucecl by any of the 
above-named causes, the transit of the muscles from one attitude 
to another, a nd the fu sion of consonants with vowels (" vocaliza
tion or consonan ts"), will likewise be interfered wi th ; in other 
wo1·ds, the imperfect utterance ef elementary articulate sounds 
will entail an impei:fect utterance ef syllables. 

But imperfect fo rmation of syllables may a lso coexist with 
integri ty of the mechanism of articulate phonation ; it may exi st 
wi thout stammering, and altogether independently of it. Stut
tering ancl the blundering enunciation of syllables (Silbenstol
pem ) are purely syllabic faults of speech, and must be rigor
ously disting t1ished from stammering. 

Stuttering (Stottern) is clue, not to any peripheric hinderance 
of a mechanical kind to the activity of the organs of speech, nor 
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to any central failure of motor po11•cr, nor yet to any intcrrup· 
lion of its transmission; it is due simply aml solely to a spasmodi1· 
inability to execute that '· 1·ocalization of consonants" (nnion ui 
consonants with yowels) which is requisite for the formation of 
syllabl<>s. The attempt to fttse a consonant willl a subsequent 
vowel into a syllable, sometimes even the attempt to utter a syl
lable bc•ginning with a vowel, brings on spasm of the muscles of 
speech-the spasm not being confined to the muscles actually 
engaged i11 tho formation of particular lettern, but spreading to 
the phonic and respfratory muscles likewise; nay, the central 
irritation occasionally radiates over many other muscular l'egions 
also. Tho speaker is left in the I urch, not by the centre for co
ordinating the movements of articulate phonation, but by that 
which presicles over the "vocaliz~ition" of soumls with a view to 
the construction of syllables. Ilow this "vocalization-centre" 
is connected with the centre for articnlate phonation, we do not 
know. 

In "blundering emtnciation of syllables" (Silbenstolpern) 
the combination of articulate sounds into syllables is interfered 
with, not by any external mechanical obstacles to pronuncia
tion, or to the connection of consonants with vowels; not by 
any central failure of motor energy for articulate phonation; not 
by any break in the transmission of impulses to the muscles of 
speech; not by any spasmodic hinderance to the" vocalization" 
of consonants; bnt by causes situated on a higher level. Tlte 

fault lies in tlte speaker's inability to co-ordinate articulate 
so1tnds i1ito syllables and syllables into words, as organic units 
lteld together in conformity with the law qf spoken language. 
'l'lte irnpe1fection o/ the syllables results from lhe incorrect in
terpolation and collocation ql articulate sounds-in themselves 
correctlyformecl and correctly joined with one another-in words, 
as the organic units ql language, and as articulate motor-aggre
gates. 'rhe completed worcl may be said, in a manner, to assimi· 
late its constitnent sounds, to incorporate into a single organic 
unity those elementary parts which derive their true significance 
only from their relative position and the stress laicl on them. 
This organic whole-this compound 01·ga.nism or language-has its 
intimate structure loosened; its constituent sounds fall apart 
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and get mixed up with one another; they fail to make their ap· 
pearance at all, or they make it in the wrong place, too soon or 
too late, with a rigllt 01· a wrong accent, never twice in tho same 
order. Occasionally, moreover, letters which have nothing what
ever to do with the word usurp the place of others that properly 
belong to it. 

In apllasia, fi11 ally, the word as a whole is wanting, or it is 
ut tere(l in some mutilated form, or one word is substituted for 
another. It is not merely the cons ti tuen t lettern oI a word that 
drop out of it at random, or are misplaced, or wrnngly accentu
ated, whereby the word is twisted .out of shape; it is the word 
itselI that drnps out of OLlr speech, or presents itself in a new 
and not seldom quite mutilated form. It is no longer the mere 
structure of the word that is shattered; the combination of words 
into sentences is at fault. The aphasia is termed "atactic" 
when the word, though still retained as a sensory image and as 
a symbol of thought, can no longer be enunciated as a motor 
combination of arti culate sounds, though the sounds tliemselves 
may still continue to be correctly formed when occurring in some 
other word; but when the word no longer exis ts in conscious
ness, even as a sensory image, we term the aphasia " amnesic." 
The amnesic cloes not include the a tactic form of aphasia; the 
former may exist without the latter, in which case the word is 
reauily pronounced when recalled to the acoustic memory. 

'l'he study of the disordern of speech associated with insular 
sclerosis ancl with the various lesions restricted to the medulla 
oblongata and pons, brings us accordingly to the probable con
clusion that tlte fafra·cortical regions qf the brain contain 
merely the apparatus requisite for the rnecl!anical execution 
and connection ef the rnovernents subservient to artic1tlate plwna
tion; while tlwformation Qf syllables and words, as elements of 
spoken lanr;itctge, takes place in tlte cortical substance itself. 

The cerebellltm is usually creclitecl with the function of imme
diately regnlating the volnntary movements in conformity with 
sensory impressions. Deiters and 'Vunclt regard the cortex 
cerebelli as a terminal central expansion, specially designecl to 
serve as a meeting-place for diverticula from the motor and sen-
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sory conducting tracts, between which it is, as it were, inter
posed; so that the motor provinces of the cortex cerebri, on the 
one band, and the sensory provinces of the general surface of the 
body, on the other, are both represented in it. 

Luys,' even before Jaccottd, had assignecl an important part 
in the production of articulate sounds to the cerebellum. He 
asserts that disorders of speech have been observed in one-fifth 
of the total munber of cerebellar lesions, these disorders 
ranging from simple weakness to complete loss of speech, and 
being of both an asthenic and an atactic kind. He found dis
orders of speech noted in fifteen out of fifty-six cases of cere
bellar disease ; in five out of the fifteen there was aphasia. On 
the post-mortem table, new growths (including tubercles) and 
hemorrhagic extravasations were discovered .' Now, although 
we cannot dispute the possibility of the cerebellum playing some 
part or other in the co-ordination of phonic movements and in 
the rhythm of speech, still the observations we have at our dis
posal (some of which elate from the last centmy) are ill adapted 
to serve as a foundation for positive conclnsions. 

The majority are cases of tumor. 3 Now, cerebellar tumors often exert pressure 
on the medulla oblongata and pons-organs whose importance for articulation is 
securely established. Or they may give rise to internal hydrocephalus, often of 
enormous proportions, which hinders the transmission of motor impulses to the 
organs of speech, and produces amnesic aphasia by dulling the mental faculties. 

Neither can we draw satisfactory conclusions from the rare instances in which 
some disorder of speech was observed to coexist with softening of, or hemor

rhage into, the cerebellum, for the records are too imperfect for our purposc.t 

-Of far higher value is Combcttc's celebrated case of complete deficiency of the 
cerebellum 5 in au imbecile girl who died in her eleventh year. The cerebellum 

1 Recherches sur le systeme nerveux cCr6bro-spinal. Paris, 18G5. 
~ Benedikt, Nervenpathologie und Electrotbera.pie. Leipzig, 1874. Abtheilung I. 

p. 343. 
3 Ladame (Symptomabologie uud Diagnostik der Hirngeschwiilste. Wiirzburg, 18G5) 

collected 78 cases of cerebellar tumors, in only 5 of which was any disorder of speech 
noted.-Ll. Ferber (Beitriige zur Symptomatologie und Diagnose der Kleinhirntumoren. 
Marburg, 1875) found imperfect moUility of tbe tongue and diwrders of speech fre· 
quently mentioned in 32 more recent observations. The two together were observed 
in8 of the cases. 

'Cf. e. Andra!, Clinique medic. III. edition. Vol. V. p. 495. 
Anatomic patbol. Livr. XV. Pl. V. 
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was only represented by little stumps no bigger than pe:i.s i its middle erurn 
(Briickeuarmc) with the trarnwcrsc fibres of the pons were entirely wanting. The 
chi!U1 when admitted in her tenth year in to an orphanage, was able to answe r 
questions, though her articulation was not very distinct (" ncttement "). In the 
I.1st year of her life, her replies were limited to u oui 11 and" non." The atrophy 
was probably a result of some slow destructive change i but Cruvcilhicr was 
unaUle to satisfy himseH wlH'thcr the change had begun and run its course befo re 
or a(tcr bii·th. -Dr. Vcrdelli, of Brescia, 1 has lately published a simi lar case o( 
atrophy o( the cerebellum in an epileptic, aged nineteen. The cerebellum was 
reduced to the size of a nut; t.hc pons measured two centimetres in its trans· 
verse, and a little over one centimetre in its long diameter i the mcdulll\ oblon· 
gata was barely half as broad as usual. The cerebral hemispheres appeared to 
be of normal size. 'l'he young man, though paralyzed in the lega, was fairly 
intelligent, joked with the other lads, and fo llowed their conversation . Ile was 
late in learn ing to speak i he stuttered, anti was often unable to utter n parti· 
ru lar word.-On the other hand, the faculty of speech docs not appear to have 
suffe red in the case o( rudimentary development of the cerebellum lately described 
hy Otto.' Hc~e, it is true, the rndiment was much larger than in the two other 
cases. It wnfJ made up of the normal tissuc·elcmcnt!:; of the ccrcbl'llum.-The 
retention of the faculty of speech in cases oC unilateral atrophy of the cerebellum 
proves nothing against. the importance of this organ in regard to speech; for the 
functions of the missing half may possibly he fulfilled by a vi carious activity
perhaps associated with hypertrophy-of the other half (Lallemeut). 

CHAPTER XIX. 

General Account of the Conducting Fibres and Ganglia through wl1ich Spcech
impulses Pass from the Cortex Ccrebri to the Basal Phonic Centre.-Thc Cor
pora Qunclrigemina and Optic Thalami in their Relation to the }<'acuity of 
Speech.-The Channels between the Crust.a of the Cerebral Peduncles nod the 
Cerebral Cortex, as made out by Gudclen and Vc.rssiCre.-Autcrior and Posterior 
Centro.hemispheric Dysarthries of Conduction.-In most Human Brains the 
Main Current of Centrifugal Impulses in Speaking passes downward through the 
J.ieft Ccrebrnl Hem isphere, a Sidc·currcnt through thcRightOne.-The Counce· 
tion of the }\[otor Channels of Speech with the Central Aggregates of Gray 
J\fattcr. - Thc Gray Matter of the Corpora Striata in its Relation to Spcecl1.
Broaclbcut's Tiypothcsir;;.-Unequal Value of Existing Clinical J\Iatcrials for the 
Locali1.ation of the Functions concerned in Speech, according to the Anatomi-

1 Sclnnidt's Jahrb. Bd. CLXY. p. 23. 
' Archiv f. P eycbia.trie. Bd. IV. p. 730, uud Bd. VI. p. 859. 
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cnl Nature or the Lesions.-Strio-capsular and Rb'io-nuclcar D ysartlnil'.'s.-Thc 

Domain of Dysphasic Troubles begins beyond the Corpora Striata in the 

Hemispheres proper (llirnmantcl).-'l'hc Path traversed by the Articulatory 

Impulses for Literal Phonation in the Anterior Portion of the Corona Radi ata, 

and its Relation to the Associative and Commissural Channels in the Hemi

spheres Proper. 

Having est:i.blished tlwexistenrc of a basal phonic centre, an<l 
h:wing enc1ea1·orPd to ascertain the impo1tance of the rn ed ulht 
oblongata, pon ~ nnd cerebellum in rPlation lo speech, so far as 
the clata we possess enable us to clo so, we mny prnccPd to 
acquaint ourselves with the ascenclin.fJ and descending, S1'n.wry 
rrncl molor,fibres ancl (J(l1l(Jlia travO'sed by tlie impulses co11-

t·rr11ecl in speech on their way belwecn Iii is basal plion ic centre 
a11d /lie cortex of Llie cerebral lierni.splieres. 

Every sensory and motor pro1•ince in the body is ccntrnlly 
rc1wcscnted, not rnNcly in the medulla spinali s or oblongata an<l 
in tl1e cerebellum, brtt ser cral ti111es OYer in the cerebrnm it splf. 

, ::IIPym,rt divides the ganglionic masses o.f the cerebrum into two 
great regions, one of which recei1-es its fibres through the fillet 
(Sd1leife) and tegmentnm, the other thrnugh the crnRta peclun 
culi cerebral is. The former includes the corpora quaclrigemina 
ancl optic thalami, which he terms ganglict of the tegmentuni; 
tlt c 1:.ttter, comprising tlte corpora striata an<l cort ex cerebri, he 
call s ganglia of the crusta. The ganglia o[ the tegmcntum, in 
all likelihood, subserve only the refl ex mov<'ments which an• 
determined by sensory impressions, either simple or combined. to 
form images; the gangl ia of the cru sta, on the other liand , sub

se1Te the rnl un tary movements which originate in stateR of con
sc iousness. Ideas, and the 1·0Jitional moto r impul ses which tra
verse tltc channels of the crusta, are generated in the cell net

works of the cortex, the corpora stria ta assisting in the execn
ti on of the movemPnts 1wompted by the will. The bller are 

11ndouhtedly accessory m otor organs of Yolition.' though the 
exact nature of the aill they render to the will is not yet fully 

1 The ba.c:.al portion of the corpus striatum seems, moreo,•er, " to stand in a. relation 

to the organs of smell similar to that in which the corpora quadrigemin::i. i:;tnnd to tho!'le 

o( vision, and the optic tho.Jami to those of touch, i. e., to be concerned in the determi· 

mtion of those movements which depend on olfactory imtm:isaions. 11 - Wundt. 
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undt'rstood . .\gain, llw two great groups or ganglia-that or the 
tegmt' 11lum and tlint of the crnsta-are conncctl'd together by a 
Rpl'cinl Rrstem of Jibres ; the cortex cerebri is in communication 
wilh tlw tcgmental ganglia by means of fibres which conrny sen
Rorr st imuli from the latter to the former, and autogenous 
impulses inhibiting rdlcx action from the former to the latter. 

First, then, as n·gards the ganglici ef tlle tegmentuni. \\-e 
may confidently affirm that the corporci quadrigeniina, though 
in their optical capacity of the utmost importance for written 
language, are in nowise concerned wilh speech. 

Concerning the optic thalami, we must express ourselves with 
more rescn ·e. It is tnw that experiments on animals have not 
hitherto shown any apprec iable failure of motor power or of 
cutaiwons sensibility to follow destruction of the optic thalami'; 
still, some degree of motor di sturbance has been obsen-ed which 
seemetl lo indicate enfeeblement of the muscular sense.' This 
suggests a possi!Jle mode in which lesions of the optic thalamus 
may impair articulation. For the res t, the combinecl hemiplegia 
ancl hemianmsthesia commonly observecl to follow hemotThage 
into the hinder part of the optic thalamus in the human su!Jject, 
and with which a variable umount of disturbance of articulation 
is frequently associated, is not, in all likelihoocl, un immc>diate 
effect of the clamage inllicted on the optic thalamus, but results 
from it indirec tly, owing to the pressure of the extravasated 
blood on the adjoining intcmal cupsule ~Ieynert ancl Charcot). 

Pelzer 3 has seen a case o( apoplexy in which patches of cmbolic softening were 
found in the posterior and outer third of both optic thalami, in the b.teral part of 
the corpora quadrigcmmn, and in Uoth hind lobes o[ the cerebrum. The only 
motor trouhlc observed was a sonwwliat ILesitatinq 1ltterance; the patient was 
able to put his tongue out straight i he was quite blind, and his memory was 
impaired. Ought the hes itating utterance in this case to be ascribed to circulatory 
disturbance in the adjacent motor regions, which must have hccn implicated in the 
effects of the plu~!?ing o f the basilar artery? Or ought we to rC'gard it :is a result of 
enfeeblement o f the muscular smsc, due to the softening o f the th!llami? 

1 Ferrier !\lone asserts (Arch. g.!nfr de mCd. October, 1875. p. 503), Crom experi
ments on monkeys, that destrnction of the optic thalamus CllUSCS universal anrestbesia 
of the opposite half of the body. 

9 Cf. N othnagel, Vircbow's Atchiv. Bd. LID. 
1 Berl. klin Wocbenschri!t1 1872. No. 47. 
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There are also some older observations on record which warn 
us against too absolnte an expression of opinion concerning tl1e 
motor insignificance of the optic thalami in man. Huguenin, 1 for 
example, thinks himself entitled to infer, from an observation 
published by Du play,' that the facial nerve receives fibres from 
the optic thalamus. Durand-Fardel, too, records a case' which 
seems to prove that articulate speech may be impaired by a 
cystiform residue of softening, no bigger than an almond, in the 
left thalamus. Herc, it is true, there does not seem to have been 
any actual paralysis. "Une gene assez notable de la parole" 
was noticed, but no palsy. 

Let us now go on to consider the channels traversed by 
speech impidses between the critsta and the cortex cerebri. 

Experiments which have recently been carried out on dogs 
in Vulpian's laboratory, with an ingenious instrument contrived 
by Veyssiere,' have taught us a great deal about the exact 
course of the fibres between the crusta of the cerebral peduncle 
and the cortex. Moreover, the infOJ'mation gained from the 
study of circumscribed lesions of the central part of the hemi
spheres, d ue to softening and hemorrhage, agrees with the results 
of experiment. 

The great tract to which Burdach gave the name qf "internal 
capsule" contains, in the posterior third Qf its course, between 
the optic thalamus and the lenticular nucleus, both motor and 
sensory fibres. As they pass on towards the periphery qf tlte 
cerebrum, these fibres separate frorn each other-the motor ones 
bending forward, the sensory ones backward. 'rhe anterior 
part of the in ternal capsule, which lies between the nucleus 
caudatus and the first segment of the nucleus lenticularis, is 
purely motor, the sensory fibres being directed towards those 

1 Allg. Pn-tbol. der Krankh. d. Nervensystems. Th. I. Zurich, 1873. p. 186. 
~Union medic. 1854. Parn.lysis limited to the cheek, due to circumscribed sof tening 

in the optic thalamus. 
3 TraitC du ramollissement du cerveau. 18i3. p. 371. 
4 VeyssiCre, Sur Pb6mianesthe!'lie de cause c6r6brale. ThCse. PariSi 1875.-Upine, 

De la localisation dans Jes maladies cerCbrales. ThCse. Paris, 1875.-0arvillt and Duret, 
Archives de pbysiologie norm. et patholog. 1875. T. II. p. 852.-Cltm·cot, Des locali· 
eations dans les mt:Lladics cCr6brnles. ProgrCs medic. 1875. No. 17, seqq. 
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convolutions which are situated behind the Sylvian fi ssure. \Ye 
may safely conclude with Meynert, that some of these sensory 
fibres, which ascend from the crusta , bend round directly into 
the corona racliata o[ the occipital lobes before reaching the lower 
edge of the lenticulat nucleus, and without entering in to any 
connection with gray matter on their way. These senso ry fibres 
are sa id to haYe been tracec1, in the brain of apes, through the 
pons ancl pyramic1s into the posterior columns or the spinal cord. 
'Yhether a ny of the motor fibres of the crnstcc which traverse the 
internal capsule on their way towards the frontal region o( the 
hem isphere, pass likewise into the anterior corona ni.di<Lta with
out any in termediate connection with the g1»1y matter of the cor
pus striatum (either its cauclate or its lenticular nucleus), is not 
equally certain. This, at any rate, is certain: that many, i( uot 
all , of the motor fibres of the internal capsule penetrate in to the 
cell-networks of the corpo ra striata. Fnrther, there can be no 
qtwstion that the motor fasciculi of the crnsta are continued 
clownwarc1 through the pons ancl pyramids into the lateral 
columns of the spinal cord. 

These results of anatomical ancl experimental research are in , 
harmony with those rcachcc1 by Gnclclen along an altogether c1if
forent road. Ile removes portions of the brain from newly-born 
animals, allows them to grow up, ancl then proceeds to stt1cly 
the seconda ry atrophies resulting from the original injury, with 
a view to determine the course tak en by the c1iffere11t sets of 
fibres, ancl the connection of the cliITercnt centres with one 
another. IIis experiments were made on rabbits ancl clogs. IIis 
principal conclusions are embodied in the following brief com
munication, which he has been good enough to send me at my 
request. 

u In the rnbbit the frontal region of the brain extends beyond the limi ts of 
the frontal bone. If we remove the superficial layers of the hemisphere where 
it is protected by the latter bone, we gd atrophy of the middle portion o[ the 
cerebral peduncle, and very marked wasting of the pyramid (these changes are 
quite appreciable by the unaided eye). If we slice off tbc surface of the bemi· 
spheres where they are covered hy the parietal bone, we get atropl1y of the lateral 
part o f the crusta of the cerehrnl peduncles, and, in a very moderate degree, of 

tbc pyramid also. E :i:::a.mination of sections shows, in either case, a partial atrophy 
VOL. XIV.-43 
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of the internal capsule, which is differently locaHzed iu the two cases, and is in 
need of more detailed investigation. I believe I am juslificd by my inquiries in 

denying that, in the first case, the corpuscular clements of the striatum 
undergo atrophy; this, however, is certain: that a multitude of proceed-
ing from the corpus striatmn through thP. internal capsule to the forchrain, dis

appear without leaving any trace. In the second case, on the other hand, even 
inspection with the naked eye is enough to prove that the thalamus is consider
ably reduced in size. T!Jis is another point which requires further investigation . 
I am convinced that if, in some future experiment, I remove a portion of the 
cortex under the parietal bones, in addition to that which is covered by the 
frontal bone, I shall get complete atrophy of the pyramid; while, if I remon 
the convex surface of the middle and hin<l brain without injuring the anterior 
strip of the 'subparictal portion of the hemispheres,' I shall find the pyramid not 
atrophied. 

"In the dog the frontal region of the brain is wholly covered by the frontal 
bone. Removal of its surface-ln.ycrs is followed by shrink ing of the median por
tion of the crusta of the cerebral peduncle and total atrophy of the pyrnmid. 
Ex:amrnation of sections displays, just as in the rnbbit, partial atrophy of the 
internal capsule. Superficial ablation of the hemh:pherc underneath the parietal 
bone is followed by shrinking of the lateral part of the cerebral peduncle; while 
the two pyramids remain, as nearly as possible, equal in their external diameters.'' 

In connection with the researches of Tnerck and the experi
ments of Veyssicre, Charcot has shown that, in man, blood-clots 
and patches oE soften ing situated in the hemispheres may give 
rise either to purely motor paralysis, or to hemiplegia with herni
anmsthesia on the opposite side of the bocly; in the former case 
the transmission of impulses is interrnptec1 through the anterior, 
in the latter, throngh the posterior pa.rt of the internal capsule; 
the interruption being clue either to rupture or the fibres, or to 
their being compressed by ch:inges in their neighborhood (optic 
thalami, lenticular nuclei, external capsule, etc.). " ' hen the 
inte1n1ption is caL1sed by compression, conductivity may be 
re-established on absorption of the extravasated blood; when 
clue to rupture of fibres, it is permanent. Charcot terms the 
anterior part of the central region or the hcmisphen'S, damage 
to which is followed by purely motor hemiplegia, "the domain 
of the arterim lenticulo·striatm;" the posterior region, damage 
to which is followed by hemiplegia with hcmianmsthesia, he 
calls the domain of the "arterim Jcnticulo-opticm; ., the parts 
receiving their blood-supply from these two sets of arterial twigs 
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respecth·ely. Accon1ingly, when clysarthric imperfections of 
speech, resulting from inte1n1ptec1 Lrnns111ission of 1·olitional 
impul ses, are associated with centro-hembpheric hemiplegia, 
they may be ascribed to lesions of the ante1·ior region when unat. 
tem1cd by hemianrosthesia; or the posterior l'l'gion, when hemi
anrosthesia exists. Tl1us, we may hal'e anletior and posterior 
ccnlto-1iemisplteric dyscutluies ef co11duclion. The sooner the 
clPfect of speech di sap1wars after the apoplectic stroke, the 
g1·eater the likelihoo(l of its 1"t1·ing been caused by compression ; 
the longer it lasts, the more probably may it be ascribed to rup
ture of conducting fibres. 

Central blooc1-clots anc1 patches of softening in both hemi· 
spheres, which damage the whole of the l'Oluntary motor trnl't 
on its way through the rig ht and left internal capsule, necessa1·ily 
interfere with articulate utterance, and render speech stamrnn· 
ing-, muttering, 01· altogelher impos~ib1e.-R. Bright, for ex
ample, saw lasting c1ifliculty of articulation and of dPglutition, 
together with parLial paralysis of the limbs, in a case of soften
ing of both corpora striata. In reganl lo thi s case, and all other 
cases of old elate, in which one or both of the corpora striata are 
staled to have been extensively dam:i gPcl, we sha ll probably be 
ri~ht in assuming, not tl11) gray nncl ei of these boclies only, but 
the white libres betwpc•n thP111 likewi<l<', to have been in:jured. 

But el'en when the centro-hcmiRpheric or capsular channel 
for 1·olitional impulses b extensi1·ely clama n:l'cl on one side only, 
SP\."t'l'e sta mmering or cornpl t>te lo~s o( arti rnlrite utterance may 
result. Experience has Lan _!;ht ns that Pxt1·n;.;irn damage to the 
left corpus striatum is much more Jll'<'juc1icial to articulation 
than similar injury to the right one. Bloocl-clots and pa tches of 
soft<'ning in the centre of the left hemisphe 1·e, followed by right 
hcm ipiL•gia, are mn rh morP frequently a'sociated with sp1·ere 
and lasting clefect ' of articulation than corresponding lesions 
situated in the right hemisphere, and followe(l by left hemi· 
pl l'gia. Loss of speech, when it occurs in connection with the 
helter, is usually transient, leaving at worst only a slight impedi· 
ment of articulation behind. 
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Iu a case of softening of the left corpus striatum, Romberg 1 found consciousn<'ss 
unimpaired, while the faculty of speech was totally and irremediably destroyed; 

there was permanent right bemiplegia; hcmiaumstbcsia. and amuurosis were likewise 

present at first, but disappeared in a few days. .Andral, 2 too, records a case in 

which the left corpus striatum was almost completely softened, the softening not 

extending beyond it~ tlle intellectual powers were not affected, but the patient's 

utterance was altogether unintelligible; there was also liemiplcgia of the opposite 

lrnlf of the body. The old woman previously referrc<l to, whose case was publh.hcd 

by Durand-Fardcl, suffered for a whole yca.r from. difficulty of speech without 

paralysis after an apoplectic fit, rcsulLing in the formation of a cyst in the left cor

pus striatum. She then got softening cif the whole of the left corpus stria tum, aucl 

her speech became altogether unintelligible-" ellr. brcclouillait.11 Her iutclligenre 

did not seem to be i.mpaired. In a right·handcd woman of sixty-four, Yulpian 

found au extensive patch of old softeniug 3 in the left co rpus stria.tum, occupying 

the whole of the lenticular nucleus and the middle portion of the nucleus caudatus. 

She had had an apoplectic stroke five years before her Ueath, followed by perma

nent right hcmiplcgia with rigidity. For several months she continued speechless; 

subsequently, however, she regained the power of expressing her meaning pretty 

<listinctly. 

Bateman 4 has published a case in which articulation was severely disturbed by 

soften ing of the posterior two-thirds of thu right corpus stria.tum. In our own clin

ical wards we had an opportunity of seeing a right-handed woman of seventy, 

who was struck down hy apoplexy six weeks before her death. She fell to the 

ground unconscious. \Yheu consciousness returned she was uno.ble to speak, but 
the power of speaking soon returned. Complete hemipl<"gia and lwmianresthesia of 

the left side persisted until death. The tongue was protruded towards the paral~·zcd 

side, the mouth was drawn to the right, articulation was rather difficult, but she 

was able to express herself qu ite distinctly and intelligibly. A patch of hemor
rhagic softening occupied the hinder two-thirds of the right lenticular nucleus; it 

inYolved the external capsule between the lenticular nucleus and the claustrum, 

and the claustrum itself, projecting forward as far as the insular cortex, but with

out involving either this or the external capsule. The blood must have comprcsse<l. 

the internal capsule and the insula when it was first poured out; the permanent 

effects, however, were due to the destruction of the posterior two-thirds of the len

ticular nucleus and the external capsule. 

The familiar fact that centro-hemispheric hemiplegia of the 
right side is often associated with defects of articulation, fre· 

1 Loe. cit. p. ~4G. 
2 Clin. MCdicale. Vol. V. p. 327. Cf., too, Obs. XXIII. p. 338. Muttering speech 

with softening of left corpus striatum. 
3 Non!Jic, De l'aphasie. Paris, 181>6. Obs. XVI. 
a On Aphasia. p. 59. 
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qnently amounting to total loss o[ speech, which are at once 
more lasting and more severe tha.n the slighter and more tran
sic'nt dysal'lhl'ies occurring with left hemiplcgia, proves that th e 
main c11rrent efllie centrifur;al impulses of speecli passes do1cn
•0arrt lluough the lr:ft cerebral lteoiispltere. But since dparlhl'ic 
tl'oubles-thongh u sually o[ a trifling kiud- a1·c notieec1, as a 
rnlc, in connection with left hemiplegia likewise, we must con
clude that, besides the m(tin c1urent just rr:ferrerl to, a weaktr 
weessory current is transinitlerl thro1igh the ri!Jlit Jiemispliere. 
\ Ve shall sec hereafter that this pre-c, minence o! the ldt ltenii
sphere is connected wi th the rig ht-handedness o[ the majority of 
nmnkiml, i. e., with the spec ial training of the left cerebral 
hemisphere foe th e execution of vol nnt:uy mon·ments. 

P ersons rende1·ed h t> miph·g ic anc1 speechl ess hy sttch ccntro
hemispl1t•ric extrantsation::; anc.l sof tenings are a.ble (as has been 
pointed out by Trot1ssean all(l others), pro1' ill<>d there be no cor
tical complicution s, to e:qm-'8S their thought:; in writing with 
the sound lrnnd. It is hardl y necessary to adcl that the first 
attempts o[ right-handed 1wople to write witlt the le[t hand ure 
usnully very awkward. Specimens of s uch writing have been 
published by Laborde. ' 

Tie know scarcely anytliin!J, W(fortunafrly, about the exad 
co11rsefollo10ed b!J the 1notor fibres snbservient to articulation , 
on ll11,ir long jo11n1ey j'ro/11 tliej'rontal cortex lo the basal phonic 
cenlie, or about tlteir connection witk the central masses of gray 
111alter_ 

El'en as regards the medulla oblongata, 011 whose intimate 
st rncture microscop ical resl'arch has thrown the most light, our 
knowledgP is exceeding ly imperfect. Accorc.ling to Hug uenin t 

the will-fibres or the facial and hypoglossal nerves, on thei r way 
down from the hl'ain, do not penetrate in to the bttlbar nuclei, 
hut receirn spec ial motor fasciculi from the latter, in conjunct ion 
ll'ith which they issue from the medulla oblongata to form the 
trnnks o[ the facial und hypoglossal nerves. H e funlu't' as:<e1·r-; 

1 Ilulletin de la sociCtC nnatomique. VTIT. 2me part. p. 3~G. 
j Loe. cit. p. l(iO and p. Iii~. J'l1e xmnr, Uebcr die cercbralcn L.'.ibmnngen des N. faci~ 

ali.s. Corresp.-lilact. f. schweiz. Aert.ze, 1872. :Nos. 7, 81 and ii. 
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that the nucleus of the facial receives fibres from that of the abdu
ccns likewise, and, as I have all'eady pointed out, from the optic 
thalamus. Exner's experiments, referred to above, seem to indi 
cate that before a centrifugal impulse from the cerebrum enters 
the nerve-roots, it has to traverse ganglionic masses in which it 
is at once delayed and intensified. Again, there is the fact (a 
detailed consideration of which must for the present be deferred) 
that the bilaterally symmetrical muscles of the lurnyx. tongue, 
etc., are thrown into contraction simultaneously in spea.king, a 
fact which cannot be explained without assuming the ex istence 
of commissures which at some point or other divert the impulse 
to the opposite side. It is p robable, indeed, as I have already 
observed, that excitor currents Jiow downwl1rd through both 
hemispheres ; the current derived from the left hemisphere 
being, however, the more powerful and the really operative one, 
since destruction of the centro-hemispheric channels on the left 
side is of itself st1flicient to annihilate the faculty of speech for a 
long time, or even permanently. All these considerations taken 
together compel u s to believe that comrniss1aes and collecting 
ganglia are intercalated somewhere or other below the cerebtol 
peduncles. They tend, moreover, to enhance the importance of 
the medulla oblongata, which we have aheady had occasion on 
other grounds to recognize, in regard to the function of articu
la te utterance. 

IIltguenin views those facial and hypoglossal fibres which 
are derived frorn the nuclei as ancillary to reflex 11wvenie1ds; 
contrasting thereby with the volitional fibres derived from the 
cerebrum. Ile refers to the fact, which was observed long ago 
by Bell, Stromeyer, ancl Rombe1·g,' that the power of volnntl1ry 
movement may be abolished in the area of di stribution o[ the 
facial and J1ypoglossal nerves, while reflex movements continu.e 
to be execnted, and vice versd. He adds an illustrative case of 
his own.z 

1 !Wmber9, a. a. 0. p. 786. 
9 lu a bo'y aged 7 the site of the facial nucleus on the right side was occupied by a 

tumor as large as a bean. The paralyzed half of the face remained flaccid when be 
laughed or cried j but it took pa.rt in the movements necessary for whistling and clos· 
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Many au th ors go so fa r as to assume the existence o[ two 
facia l nuclei, one for the orbital, the other fo r the buccal 
branches o[ the nerve 

The fib res of the facial decussate, as is well known, in the 
lower thircl of the pons. The decussation of the hypoglossal 
fibres probably takes place in the pons likewise, bu t we k crn no 
precise knowledge on the snbjec t. 

\\Thether llte masses o[ gray matter in the cerebral ped uncles 
take any part in art iculate plwnation a nd are connected with 
the mo tor tract of Speech, 11l l1St for the p eesent be Je{t an Open 
question. It is clear, h owever, tha t any in terrnption of the 
motor channels in the peduncles must in terfere with artictllate 
utterance. 

In the cerebrnm the buccal fibres o{ the facial take a different 
course from those distributecl to the orbit. It fa clear that in 
the hemisphere the facial nerve must break up into a busl1-like 
expansion of diverg ing fibres, s ince lesions in variou~ situations 
arn followed by par tial palsy of the facia l muscles. Conce rning 
the co urse of t!Je hy poglossal fibres in the hemispheres, we are 
altogether ig noran t. 

\ Ve may now go on to inqnire whether, ancl in what way, the 
gray rnatter of the corpora striata takes part in th~iunct ion of 
speech. 

The ganglia comprehended under the collective name o[ 
' · corpus s triatum, " viz., t he nucleus caudatus ancl the three 
segments of the nucleus lenticular is, a m commonly viewed as 
organs fo r those combined movemen ts which a re determined by 
impulses tra nsmi ttecl from the cortex cerebri, e. g., rnnning, leap· 
ing, etc. This view is in ha rm ony wi th the results of the experi
ments orig inally made by 1fagend ie, and recently repeated ancl 
extended by N othna g<'l ,1 which have !rel to the latter's di scovery 
of a circum scribed noel us cm sorius in the can ela te nucleus. "' e 
are thus brough t to reg:ucl t he corpus stria tum as a rendezvo us 
for the fibres coming from the co r tex and those going to the pons ; 

ure of the e:yelids. Speech was " awkward. 11-Cf. also Jojfroy, Gazette ml>d. de Paris. 

Nos 41. 42, 44, 46 
1 Virchow's Archiv. Bd . LVII. p. 27. 
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the two sets of fibres being connected through cell-networks and 
nodal points capable of transforming the impulses received from 
the cortex into combined movements, whose im1ividual elements 
or constituent acts are in their turn co-ordinatcly executed by 
the cell-networks of the medulla oblongata and spinal cord. Of 
courne our knowledge on this point is not abso1L1tely certain aud 
exact. 

:Moreover, Nothnagel' consic1ers himself jt1s tified in conclud
ing from his experiments ou rabbits, that all the will-fibres, with
out exception, traverse the lenticular nucleus. 'l'his is denied 
by the French investigators, who attribute the complete annihi
lation of voluntary movement, which Nothnagel achieved by the 
injection of caustic solutions into both lentic ular nuclei, to a 
simultaneous destruction of the intemal capsule, which, owing 
to the small size of the lenticular nuclei in the rabbit, might easily 
have been overlooked on dissection. Nothnagel, however, bas 
lately pt1blished a brief statement in which he adheres to his 
original assertion.' 

Lastly, Burdon Sanderson' affirms that, by electrical stimnla
tion of definite points on the surface of the exposed corpora 
striata, he has s t1cceeded in prodncing the very same combined 
n~ovements .~s those observed by Hitzig to result from stimula
twn of defimte pomts Ill the frontal cortex. But neither Ferner 
nor Ca1·ville and Dnret were able to produce such movements by 
eleotrical stimulation of circumscribed areas of the corpus stri
atum ; they only observed pleurosthotonos on the opposite side 
of the body. Moreover, Hitzig asserts that the motor points 
which Sanderson believes himself to have detected in the cor
pora striata do not correspond in position to those discovered by 
Ilitzig himself in the frontal cortex. 

The recorded eases of damage to the corpus striatum in the 
human snbject do not, unfortunately, furni sh adequate data for 
enabling us to decide on the functional significance of its g111y 
nnclei, either singly or collectively. \Ve are selclom informed of 
the precise ex tent of the lesion, and whether it was limited to 

1 Vircbow's Archiv. Bd. LX 2 l hitl Bd. LXVII. 
s Med. Ceutrulblatt. XII. No. 33. 1874. 
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the g1·ay mutter, or involved the white fibres as well. .\ccon1ing 
to Ciial'cot, circ nmscribeLl Je::;ions o[ the gray nuclei nlonp, ::tnll 

lesions confined to the white capsular fasciculi, are both of the111 
fo llowed by hemiplegia on the opposite side of the body. But 
the paralysis resulting from injury to the gray matter is not so 
lasti ng, and therefore less sernre, than that which follows injury 
to the in tel!lal capsu le, the relatively transient chamcter or the 
former being dLte, in all likelihood, to the capacity of the gan
gli ou-cells of the caudate and lentiCLllar mwlei for vicariously 
fulfilling one another's functions. 

Broadbent assumes that tlte corpora slriata are or.1ans in 

wltidi si11gle words, or even groups of words, are formed a11rl 

combined as moto1· acts, just like the combined movements 
requirPd for rnnni11g, leaping, etc. A critical examination of the 
clinical chttt we possess does not, however, substantiate this 
11ypothes is. On the contra1-y, it tends to prove that the co-ordi
nation of letters to form words takes place higher up- in the 
cortic:tl substance. Brnadbent himseir admits one difficulty in 
the way or l.tis hypothesis, viz. , that, while disorganization of 
one corpus striatum-more particularly the left one-interferes 
with speech only for a time at the outside, destruction of the 
third left frontal gyms (whose importance in rehit ion to speech, 
as a motor act, is supreme) is iollowe(1 by a more histing impair
ment of this function. The transient loss of speech-so far as it 
consist~, not in a mere inability to utter a rticula te sounds, lint 
in a want of power to fo nn words-which resul ts from g1m·e 
lesions of the corpus st riatum, appears to be readily susceptible 
of explanat ion by taking the indirect effects of such lesions into 
account. They must interfere with the functional actirity of 
those adjacent regions of the cortex which preside over the 
formation of words. either by squeezing the blood out or them 
or by setting up collateral fluxion in then1. This would affon1 a 
simplt' explanation of the facts, wi thout any of those elaborate 
attempts at elucidation to which Broadbent lms reconrse, and 
which we JW<'d not enter upon here. 

In tlw whole of our medical literature, I kn ow of onl.r one 
case which might be quoted in support of Broadbent's theory; 
it is only just to add that the case in question was observed by 
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a very eminent physician. It might be quoted to prove that an 
isolatPd lesion o[ llw gray nmlter of the corpus st riatum is able 
to annihilate the power of forming words, without interiering 
with any othei· department of ,·o!ition. 

Andral 1 relates that a woman, eighty years o( age, lost the faculty of speech 

quite suddenly (so, at least, her friends said), three years before her admission into 

La PitiC. The Joss of speech was not attended by any other cerebral disturbance. 

On admission, she was found to be quite speechless, unnl>le to utter a s ingle word i 

but she understood what was saiU to her, and expressed bcrscH by means of signs. 

She had the use of all her senses, and perfect control oYcr the movements of her 

tongue and limbs. Her death was caused by an affection of the heart and bed

sores. Nothing was found in the brain except two old patches of soften ing, con· 

ta.ining a grayish, gruelly matter, and as big as large peas. One of them was 

situated in the hinder end (the apex) of the left corpus striatum, the other in the 

ccntrum ovalc of the right hemisphere. 

Since lesions of the left cerebral hemisphere are far more 
dangerous to speech than lesions of the right one, we may fairly 
attribute the loss of speech in the aborn case to the small patch 
of softening in the left corpus striatum. But, as Andra! justly 
l'Pmarks, we ca nnot tell how long the lesion had been there. 
Both patches may 1"n·e been more recent than the lesion which 
caused loss of speech three years before, ancl which may possibly 
l1ave eluded observation on the post-mortem tabl e, for we do not 
always succeed in discovering the anatomical cause of speech
lessness a[ter death . The coex istence of the little patch of 
softening in the left corpus striatum with the symptom in ques
tion may not improbably have been an accidental 01w, fo r the 
case is unsupported by any other observations of a similar 
kind by which its sig nificance might be enhanced. 

But although we are compelled to reject the opinion that the 
corpora striata take part in the formation of words, they may 
ncrnrtheless participate in the mechanism of literal phonation an cl 
the articulation of sy llables-so far as the latter consists in the 
mechanical transition from one muscular attitude to another, 
and, more particularl y, in the " Yocalization " of consonants (com
bination of consonants with ,·owPl-sounds). There is reason to 
believe that the basal mecha nism of articulate phonation is 

1 Clinique medic. Ed. Ill. Tome V. p. 32!. Obs. XVII. 
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inadeqnate per se for the formation of the literal sounds, and 
requires the co-operation of the coI"pora striata. The higher we 
ascend ill tlie animal series, the less competent for achieving tl1e 
more elaborate ldnds of movement do the infra-hemispheric 
gangl i" of the brain become, the less perfect does the indepen
dtnce of the lower centres appear. Dogs do not seem to be able 
to run, atter their cerebral hemispheres have been removed, 
though rats are still able to do so. Nay, i: remains to be shown 
that a dog can bark, as a frog can croak, without its cerebrnm. 
Soltmann·s' experim ents, at any rate, fail to prove that pt1ppic", 
from whose frontal lobes tiie cortical layer is removed shortly 
aftel' birth, acquire the power of ba1·king propeI"ly as they grow 
up. One Jmppy, indePd, or those that survived the operation, 
leamed to rnn awkwardly in eight weeks' time; and Soltmann 
mentions, in one place, that it learned to baI"k, a plwnomenon 
not previot1sly noticed; in another plac<', however, lie says that 
in reality it only squeaked like a puppy at birth, but never 
ba1·ked i11 a manner suitabl e to its age. There can be no question 
that the mechanism of articulate phonation is only developed in 
the infI"a-cortical motor gangl ia under the infiuence of the cortex; 
in fact, as regards the mechanism of speech, the infra-hemispheric 
centres may be supposed to staml towaI"ds the corpora stl'iata in 
much the same relation as that in which the spinal centres stand 
towards the corpora stria ta ns regards the mechanism of running 
in man and the higher 111am111als. For tl1e correct formation of 
literal sou ncls and their mechanical coaptation into syllables, it 
is essl'ntia l that the mo tor or al'ticulatory processes set agoing in 
the corpora striata by impulses derivecl from the cortex cerebri, 
should combine with those that go on in the basal ganglia; just 
as the COI'pOra striata ancl spinal cord have to co-operate in the 
act of running. 

The clinical data now at our di sposal do not suffice, unfortu
nately, to furnish more precise information concerning this rela
tion of the corpora stria ta to the basal phonic centres. So mnch 
is certain, that lesions qf the corpora striata may render a1·ticu
late utterance stammering to wiintelligibility, or may even 

1 Jahrb. f. Kinderhcilkuude. New Series. IX. p. 106. ff. i also pp. 119 and 120. 
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annihilate it alto,r;etlier; further, that illese disorders show 
tlwmseloes more certainly ancl more severely in proportion as 
e:rlensive areas ef the left corpus slriatum are damaged. But 
it must be left.for future inqnirers to solve the arduous problem 
concerning the dijf"erence ef ej1'ect produced b!J lesions o.f the 
white and those qf the gra!J matter, anrl to discriminate between 
the fnnctions of the individual components of those two kinds 
of matter. The problem is a diffictilt one, because we know 
from experience that small portions o[ the gray matter may be 
destroyed \l'i.thout any apparent di sturbance of function, or by 
disturbance so insignifi cant in d0grce as to be reaclily overlooked. 
Should the destruction be cJicctecl slowly, the capacity of the 
brain for accommodating itself to grndnal changes will also come 
into play, the wol'k of the injured portions of cerebral matter 
being transferred to those wllich are still intact. 

This point is admirably illustrated by a very accurate observation of Fucrstner's. 1 

In a maid-servant, aged thirty, he found a large part of both lenticular uuclei
more especially the globus pallid us (two inner segments of the nucleus) on both 
sides-destroyed by symmetrical tclangicctatic g liomata. Notwithstanding these 
l esions, it was on ly towards the close of the patient's life, after and pos9ibly because 

of the administration of chloral hydrate, that pan?-ti c enfeeblement of the limbs, 
ancl to some extent of the trunk also, was observed. Up to that time she had 

S>gns ot man•acal cxc:>tcn1cnt; she had been screami ng and singing, running 
ahout tearing up her clothes, and attacking those about her. On the 
very day before she died, she answered questions correctly in a low voice. 

This one case is enough to show tha t recorded observations 
must be employed with the utmost caution in determining the 
funct ions or the corpom striata and theil' constituent parts
the anatorn ical nature, no less than the position oI the lesions, 
reqt1iring to be taken in to account. This is true generally of 
all attempts to localize the functions subservient to speech in 
diil'erent parts of the brain. The most certain evidence by far 
is that obta ined from cases of hemonhagc and circumscribed 
softening; that furni shed by cases of tumor, sclerosis, ancl in
flamm ato1·y deposit is or less \'alne for our purpose. But e\·en 
in cases of the former class we must draw our inferences very 
guardedly. ''Te must never forget that, among the earlier effects 

1 Archiv f. Psychia.Lrie. fid. VI. p. 344. 
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or Lleeding into the substance of the brnin, we may have, in 
audition to the symptoms ca used by the localized destrnc
tion of tissue, others resulting from p ress Lire on adjacent parts, 
which may last Iot· days and weeks. fo such cases, therefme, 
the later and more ])ermanent symptoms are the most instrnc
lil'e. fo cases of soften ing, on tho other hand, the earlie t· 
phenomena resulting from interference with the collateral circu
lation by thrombosis. embolism, etc., will u sually disappear 
more quickly, and the symptoms that persist after a few homs 
or days l1arn elapseLl may safely be attributed to the localized 
destruct ion of tissue. 

I lu1rn no doubt that in time we shall succeed, by collecting 
precise obsllrra.t ions of hemonhage and so ftening in tho corpora. 
stria ta, in ma.king out tl1e exact function of its consti tu en t 
parts, a nd in asc<>1·laining whether any and what differences 
there may be between th e pnr"ly stri o-capsular aml the strio
nuclea r dysarthries-points abo ut which we are at present pro
foundly in tl ie clark. 

In the p1·eceding chap ter I have pointed out how importa nt are 
lhe cone] usions we arn able to cl raw from cases of insular sclerosis 
of the brain as to the localization of the functions concerned 
in speech. I called attention to the fact that the morbid l'l rn nges 
in this di sPase exhibit a cleciclecl prefNence for the central med
ullary masses, ancl more particularly the motor reg ions of the 
hntin, usually sparing its cortex; further, that they occur in 
both hemispheres at once. l:ml er such circumsta nces i t is cer
tainly a significan t fact that in th is disease the mechanism of 
a1·t iculate phonation is alo ne impaired, ancl not the actual co
aptation of words. A case published by R omberg, 1 in which 
ci rcumscribed atrophy of the left corpus striatum, probably dne 
to antecedent sclerosis, gave ri se to severe dysarthry, is of impor
tance in this connection; fo r i t le11cls support to the view we ha,·e 
already acloptecl on other grn uncl s, viz., that the left corpus 
striatum has more to clo with articulation than the right one. 

A school master, aged sixty, had suffered for eighteen months from palsy of 
the legs without impairment of sensibility. Articulation wns hindered from the 

1 Loe. cit. p. 945. 
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first. Some time would elapse hcfore he could bring out a word j when he did , 
his utterance was precipitate and attended by a his~ing sound. At a later period 

bis speech became an indistinct and all but unintelligible muttering, though his 
mental faculties remained unclouded and bis tongue freely moYahle. Schlemm 
found the left corpus str iatum wasted, the medulla oblongata normal. The ver
tebral canal was not opened, so that the cnuse of the paraplegia was not made 
out i there nHLy possibly have been sclerosis of the lateral columns of the cord. 
In this case, just as in the insular variety of sclerosis, there was stammering and 

muttering utterance without any apparent coarse impediment to the locomotion of 

the tongue. 

Tumors or the corpora stria ta very often interfere with arti c
ulation ; but there is not much help to be got from these cases in 
local izing the functions concerned in speech. According to 
Lada me, of all cerebral tumors, those sitnated in the pons and 
corpora striata are most often attended by disorders of speech ; 
the patient's u tte1ance has frequently been noticecl to be slow 
and sta mmering ; impedi ments of speech depending on impair
ment of the intelligence and of the memory for wol'ds have like
wise been observed . The latter fact is readily explained by the 
pressure of brge and rapidly-growing tumors on smTonnding 
parts. Co11\'ersely, when the growth or a tumor is gl'adual, so 
that it rather displaces than destroys neighboring parts, allow
ing them time to yielcl or take on one another's functions, the 
symptoms inva1·iably causecl by destructil'e procesoes in Lbe same 
region may altogether fail to appear. 

Confining ourselrns to such cases as a1'e suited for critical 
valuation, both on account of the anatomical natnre of the 
lesion, and bpcanse they ha m been recordecl with sufficient 
exactnC'ss, \\-e a.nfre at the following as our principal conclusion: 
that tlie ro1pora striate.form llie 11ppennost limit ef that reqion 
within which destrnction qf cerebral tissue qii>es rise lo nolhi11q 
more tlutn simple dysartltry in the form qf retarclecl or precipi
tale ancl "scannin.'I" id/ercince, or ofstrimmerin.'J andmu/leri11g, 
or even qf that total loss qf speech which is due solely to annihi
lation of the mechanism siibservient to litera1. plwnation. As 
soon as we enter the domain of the cortex proper, including the 
radiating mPdnllary matter which is traversed by the great asso
ciative anil commissural fasciculi of the cortical masses, we tind 
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ourselves in a region, injul'y to which is followed by a rnriety of 

ndll ed dbonlel's of speech in,·olving the actnal function of co11-

btrncting words. Tllis great reg ion, to the consideration of 

whicll we are now about to alldl'ess ourselves, we shall tel'm the 

"domain of the hemisphel'es prnper" (Hirn mantel), distingui sh
ing between lheir white and thl'ir gray regions. 

The fun ctions of the cerebral cortex in relation to speech, ancl 

the disorde1·s of speech that result from cortical J e~ ion s, will be 

considered in subsequent chapters. There are only two points 

into which we need enter at present. \Ve have already learned 

that the motor fibres of the cmsta pass upward through the 
internal capsule and corpus striatum towards the fro11tal region 

o[ the hemisphere, where they conuect themselves with the ante

rior po1·Jion of the corona radiata; the great majol'ity reaching 

thi s indirec tly through the intrn•ening gray matter of the corpu:i 
striatum, while some may possibly entel' it directly. The sen

sory fibre:i of the crnsta ce1·tainly pass, for the most part, directly 

into the hinder part o[ the corona radiata; whelhel' some fra c

tion of tlwm may 11ot previously entel' into connection with the 

gray niatt"r of the claustrnm, ancl possibly with tlw hinder part 

of the lenticular nucleus also, must for the present n'main an 
open question. \\~e rntrnt now enquil'e whether clin ical obserrn

tion Iurni :;hes any data capable of throwing light on the comse 

of the arti cnlatory channel for literal phonation in the anterior 

pa1-t of the cornna 1mliata, or of the sensory tract ancillary to 

speech in its posterior part. 
A case 1 that occmred in my own wards pro1·es conclusively 

that small and sharply circumscribed patches of soften ing in the 

anterior part o( the corona radiata may cause hemiplegic pare

sis with di sturbance of literal articulation. 

Ju a right-handed man, aged forty-two, n single patclt of soften ing, no bigger 

than a. bean, in the white mcdullary substance of the right frontal lobe between the 

corpus striatum and the cortex, gm•c rise to paresis of the left angle of the mouth 

and left arm, together with slight awkwardness in the production of art icu late 

sound~. We did not succeed in making out to our satisfaction whether the wol>il-

1ly of the tongue was iu any way impaired. 

1 Frei, Arcbiv f. Psych. Bd. VI. p. 327. 
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In the above case the accessory current of articulatory im
pulses tl1rough the right hemisphere had evidently been inter
fered with to some extent, but the power of forming words was 
not impa ired. It would be interesting to ascertain whether simi
lar limited destructions of white medullary matter between the 
the corpus striatum and frontal cortex of the left hemisphere, 
through which the main current of articulatory impulses flows, 
woulcl also give ri se to a pmely literal disorder of articulation, 
or whether the formation of wo1·ds would be interfered with, and 
when. Tl1i s would throw light on the exact distribution of the 
motor projection channels of speech among tho co-ordinating and 
associatil·e channels of the arching fibrns which connect the con
Yolntions with one another and assist in the formation o[ words. 
A case recorded by Farge }Jroves that lesions of the white sub
stance of the cerebral hemisphere alone, in the neir;lt/Jorhood of 
the third left frontal convolution. may, without any sirnvzta. 
neous injury to the gray matter of the cortex, disturb the power 
of fanning words. 

The patient was paralyzed on the right side. The only words he uttered of his 
own accord were "Ah, si, ah I 17 "Ah, bon sens de Dieu ! 11 The latter phrase he 
employed to express pain. To quest ions requ iring a simply negative or affirmatiYe 
answer, hi s replies were correct enough: "Ah, oui ! "or" Ah, non!" 1\Then mude to 

repeat words uttered in hi s presence, he succeeded in the attempt when the words 

did not exceed two in number; when there were more than two he would only 
repeat the two first. The words he pronounced were spoken in a normal tone of 

voice and well articu lated. After his death a careful examination of hi s brain, b0th 
with the naked eye and with the microscope. showed that lhc third left frontal 
convolution was healthy, wl1ile the adjacent white substance contained a spot of 
gruclly softening as large as a small egg. ' 

In this case, accordingly, there was trne aphasia. Popham' 
has placed a similar one on record. In a case of Jaccoud's,' too, 
there seems to have been apl1asia in connection with a lesion sitt1-
ated in this region. 

After an apoplectic fit, the patient was found to }iave rig ht faci al paralysis 

without pal!';y of the limbs, but with loss of speech. This passed away in a few 

1 Gazette hebdom. 1865. No. 44. 'Batemrm, On Apbnsia, p. 37. 
a Dieutafoy, Gaz. des hOpitaux. 1867. No. 58. 
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days. After death, two small hemorrhagic cysts were found in the white substance 
nt'ar the third left frontal gyrns. In this case the effects may perhaps have been 
due merely to compression of the gyrus. 

We ltave no certain knowledge qf the place where those motor 
fibres qf the corona radiata which are s1tbservient to sveech 
enter the cortical convolldions; we know still less abot;t the 
way in which they are connected with the cell-networks of the 
cortex. 

According to Broadbent, the fibres derived from the cerebral peduncle and the 
central ganglia proceed, for the most part, to the margin of the Sylvian fissure; 
~bile the fibres of the corpus callosum betake themselves, for the most part, to the 
margin of the longitudinal fissure. Tie is of opinion that many gyri-e. g., those of 
the immla-rcceive neither pecluncular nor callosaJ fibres, and arc, therefore, con
nected in an indirect way only, through other convolutious, with the central ganglia, 
the peduncle, and the corpus callosum. He believes this class of gyri to stand latest 
in the order of evolution, to be undeveloped in the brain of monkeys, and probably 
to subscrve psychical functions n.lone. 

On the other hand, it is certain that apart from the motor and 
sensory fibres penetrating into the cortex from the cerebral 
peduncles and ganglia of the caudex cerebri-apart from the cal
losa fibres connecting the hemispheres together-there exist a 
multitude of arcuate fibres which traverse the white substance 
of the cerebral hemispheres for the most part in a longitudinal 
direction, ancl serve to unite the various convolutions of the 
cortex with one another; the more superficial fibres connecting 
neighboring points, the deeper ones, such as are farther apart; 
these are the "associative fasciculi" of Heynert, to which refer
ence has been already made. 

The great task of the future-to unravel the tangled paths of 
feeling, thought, will, and action-makes us feel gidcly with onr 
present inadequate power of insight. Yet, even were this task 
accomplished, we should only have made one step towards a 
knowledge of the labyrinthine arrangement of fibres in the brain. 
For the cortex itself is traversed in all directions by countless 
millions of fibres, uniting the corpuscular elements into innumer
able networks, and connecting them witb the cell-networks of the 
ganglia situated lower down in the brain ancl cord, and even with 

VOL. XIV.-H 
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those ganglionic centres which lie outside the cerebra-spinal axis 

in the various organ~ oI tlie body. 

CHAPTER XX. 

Sensory Channels of Languagc.-Meyncrt's " Tone-Fielcl. ''-Central Laboratory of 

Wor<l-Imagcs.-The Problem of the Elaboration of Elementary Sensations into 

Perceptions with Reference to the Localization of the :llind.-Rclation of Con

sciousness to the Psychical Functions in General and to Sensation in Particu

lar.-Latcut Consciousness, Personal Consciousness (Consciousness of the Ego), 

and Sclf-Coosciousncss.-Lower or Instinctive, and Uigher or Intelligent Judg

ment.-Relation of the )lecbanica l to the )leutal (Psychical) Work of the 

Nervous System.-Excito-motor Faculty, Goltz's 1'"'aculty of Adaptation, Psy

cho motor Facul ty, or, Sensory-motor H.eflcx .\.ction, Pcrcepto-motor H.cOcx 

Action, and Idco-motor Reflex Action or Frcc-Will.-Discursive and Intuitive 

Thought.-E.xplanation of the ·Marvels of Language by the Laws of Organic 

Evolution, and the Mechanical Principle o f Hdtcx :Movement Inherent in all 

parts of the Nervous System, including the Cortex Ccrcbri. 

The channel for tlte sensory impressions of spoken words ltas 
its beginning in tlte peripheral expansion of the aco1tstic nerve; 
that for written words in the retina. The former is continued 
into the acoustic nuclei of the medulla oblongata; the latter 
passes along the optic nerves and tracts to the gray matter of the 
anterior corpora quachigemina which are believed to be the 
actual optic nuclei. True, some fibres pass from the optic tracts 
to the corpora geniculata and the pulvinar thalami ; but the 
relation of these fibres to the act of vision is not clearly made 
out; they do not waste after destruction of the eye-balls in 
newly·born animals (G uclden). There can be no doubt that the 
nuclei of the optic tracts in the corpora quadrigemina and optic 
thalami are further connected, on the one hand, with the occipi
tal cor tex through the fibres of the corona radiata; on the other, 
with the spinal cord through the tegmentum a nd filie t (Schleife). 
But the course of the individual fibres has not yet been accurately 
traced; t and we are still ignorant of the locality where the semi-

1 llltzi!J (Centralblatt f. cl. med. Wiss. 1874. p. 54.8) 1 by removing slices of brain

mntter iu the region of tbe hind-lobe, ca.used bliucloess of the opposite eye with dilata

tion of the pupil.-Cf., however, the experiments of Gol.tz (to be referred to in Chap. 
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decussation of the fibres in the optic tract is completed in the 
brain.' As regards the fibres of the acoustic nerve, all attempts 
hitherto made to trace direct acoustic chaunels between the 
medulla oblongata and the cerebrum, have failed. At the present 
moment, Meynert is actually of opinion that the major part of 
those fibres reach the cerebrum circuitously through the cere
bellum. At one time' he thought he had succeeded in following 
a bundle of acoustic fibres from the inner acoustic nucleus 
through the tegmentum as far as the. claustrum and in to the 
cortex of the islancl of Reil. On thi s supposed discol"ery he 
grounded his hypo thesis that the Sylvian fi ssure was "the tone
field of language ;" a hypothesis which was Yery fayorably 
received. Unfortunately, however, it has lost its chief claim to 
consideration since its conscientious author found himself obliged 
to withdraw his original statement concerning the acoustic origin 
of the fasciculus in question. 

It is qf tlte utmost general interest to asc.ertain at what point 
in tlte sensory trctet the optic and acoustic inw.'Jes, resulting 
frorn co-ordination qf the irnpressions on the peripheral expan
sions of the optic ancl acoustic nerves, are perceioecl. F or our 
special purpose, the ques tion may be thrown into a narrower 
shape : 'Vhere are the images of spoken and written wor(h, 
employed as symbols to represent states of consciousness, cre
ated ? This question must be kept rigorously distinct from 
another one-\Vhere are those images interpl'eted and under
stood as symbols 1 The comprehension of words, i. e., the con
nection of verbal images with their corresponding thoughts, 
undoubtedly takes place in the cortex cel'ebri , and there only ; 
but it does not necessarily foll ow that the images themselves 
originate in the cortex. That they may do so is possible, but 
not certain. Just as a word, in its motor aspect, consists of a 
series of individual movements co-ordinated together in the 

LU.), according to which mutilation of the cort"x, either of the anterior or posterior 
lobes, gives rise to blindness, provided only it be sufficiently extensive 

1 Cf. Charcot's ingenious essay in tbe ProgrCs mCd. 1875. Nos. 35 and 49. Likewise 
Ja~trowilz, Arch. f. Psych. VI. p. GlG. 

1 Wien. Med. Jahrb. Bd. XlI. 1866. p. 152. 
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01"<ler of their increasing complexity, so it may be that in its 
sensory aspect a wol'cl b rnacle up of a series of elementary sen
sations, co-ordinated from below upward into more and more 
highly complex forms. The power to pPrceive words as sensory 
images 01· combinations may be lost without any impairment of 
hearing or of sight, and without any appreciable, or, at any rate, 
considerable failure of intellect. Such disorders of speech, 
which we shall lm,·e to describe more fully hereafter as word. 
blindness and word-deqfness, prom unquestionably: (1) that 
the localities where sounds, or lines and dots, are perceived, are 
not identical with those in which sounds are co-ordinated into 
a rn.1 recognized as phonic images, lines an cl dots as graphic 
images ; (2) that the laboratory for phonic and written images is 
not the same as that for conceptual states of consciousness. 
Unfortunately. the experimental and clinico-anatomical data 
which might illuminate this obscure subject are still wanting. 
\Y e are thrown back on generalities. One thing, however, is 
clear enough from what has been al!'eacly said: even if we sup
pose wol'd-images to be generated in the cortex, we cannot 
believe them to be generated in the same regions of the cortex as 
those in "·bich conceptions originate. This, of course, is quite 
compatible with the Yiew that they may both originate in the 
same convolutions, but in different cell-networks.' 

If we pass on from these preliminary considerations to the 
problem of the elaboration of the peripheric sensory impressions 
into word-images, we must set out with a clear idea of the rela
tion qf consciousness to the psychical functions in general, and 
to sensation in particular. This is the key-stone of the enquiry 
concerning the localization of the psychical activities generally, 
and concerning the place where elementary sensations are sum
med up into images, iu particular. 

It is self-evident that psychical (mental) activity must exist 
wherever sensations are perceh·ed and jnclgments arrived at: 
bnt it is difficult to determine the exact point at which sensation 

1 Goltz's paper on the effects of mutilation of the cerebrum did not reach me till I 
had completed this chapter (Arcbiv fUr Physiologic. Bd. XIII.). His experiments on 
dogs throw some light ou the points under consideration. I shall therefore return to 
the subject in the ensuing chapter (XX!.) . 
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and judgment begin. 'l'he canse of the difficulty is this : the 
only immediate proof we have of the fact that we perceive and 
judge is derived from our consciousness of perceil"ing and judg
ing; but that others perceirn and jt1c1ge we can only infer, with 
more or less of probability, from the similarity between their 
actions ancl our own. This leaves a wide field open for arbitrary 
interpretation, and one man will see psychical activity where 
another sees only mechanical work. 

Frnm the physiological point of view, none of the mechanical 
work done by the nervous system co,n be regarded as"' manifes
tation of psychic (mental) force. On the contrary, mechanical 
and psychical activ ity are joint ~tfects o.f the e.?:cilation o.f ner
tous matter, which draws its supplies qf' elll'r!J!J .fro111 the coin
mon storehouse of the universe. Inasmuch as a nw11tal sta te 
invariably precedes any movement of the limbs in consciousne,;,, 
as the particular movement invariably corresponcls to the ante
cedent mental sto,te, our movements appear to ourselves to be 
carried out by the mind (Seele). In rea lity, h°'rnver, both sen
sation and thought originate in the very same molecnlal' changes 
in om· nervous matter as those in which our mechanical activi ty 
has its l'ise. To reconcile this seeming contradict ion Letween the 
consciousness of free will, on the one hand, o,nd the dependence 
of all the mechanical operations of the mind on the mo,terial pro
cesses of nerve-stimulation, ou the other, is the business, not of 
physiology, but of metaphysics. 

The discovery of tlte reflex rneclwnisin of the spinal cord 
proved that a large proportion, at any rate, of the acts which 
had previously been attribntecl to free volition were rea lly clue to 
a mechanical principle inherent in the nervous matter. The 
spinal cord, after its separation from the brain, is st ill able to 
execute a variety of orderly movements ; but, whereas these 
movements were prev iously appreciated by the cerebrum as 
direct emanations from the conscious Ego, they now no longer 
receive any immediate recognition in consciousness. Hence, 
spinal rettex acts ceased to be viewed as psychical phenomena at 
all , and were ascribed to an "excito-motor" mechanism in the 
cord itself ; the seat of psychical ac ti1·ity being thus shifted into 
some region of the brain, o,bove the spinal cord. 
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But the term "excito-rnotor, ., as applied to refl ex acts, ne,·er 
acl de,·ecl a unin:!rsal popularity ; the tt>rm "senson'-molor" was 
Jll'eferred to it. The latter is based on the old doctrine that 
sensat ion-'1. psyehiral act-is the mainspring of refl <>x moYe
mPnt:-:- !1 cloctri1w which, as J1hys i ol o~bt:5, we are bound to 
reptH.l iatP. B ut, whil e WB dPny that spinal mon~men ts are gl' ll· 

erated by ,;ensa tions, we do not deny that they may b1• a ttend•'d 
J1r sensa tions; nay, we are of opinion that tlli,; always hap1wns. 
The fact that we cease to be direc tl y conscious or spinal refl ex 
acts, when the cord lias been separated from tl1 e higher centres, is 
no proof that the cord is destitt1te of sensibility anc1 of the con
sc iousness " ·hich is indissolubly bound up wi th sensibility . I t 
only p ro,·es that the consciousness of the Ego (personal con
sciousness), in which all j)Sychical phenomena are sy nthetically 
organ ized, re:5 ides, not in the cord , but in the bmin. 

\Yhat i::s commonly unclerstoocl by the wonl 1' conscio us1wss ·i 
i::; merely one or t11 (' form s in "·h ich conscio usnr-ss manifes ts 
it.;elf. \ \'e underoland by it that illurninat .. d area in the field of 
Yision or the Ego-not capahi t' or being more precisely defined
ncross "·hich sensat ion::; and mental judg ments foll ow one an
other surces,;h·ely in Ji 1war order. \\'e a re onl y conscious or a 
sensation 01· a mental judgment when they happen to cross the 
th reshol d of thi s ' "JJl'l">onal conscio11sness .·' Daily experience 
show~ u :-;, howen~r, that se1B ations and jndg ments are continu
ally taking place belo11· this thresholc1. By a ttending to our 
mental p roce,;ses we a re able a t any moment to raise a multitude 
of them, which would otlter1Yise ham remainec1 hic1den, in to the 
field of consciousness. F or this reason, and also because \Ye are 
unable to conceive of sensations and juc1gments taking place 
unconsciously, we are c1rh·en to assume the existence or a latent 
consciousness, which is re,·ealed only in the field or vi sion or the 
Ego. " Tha t we term " unconscious ., sensation and " unron· 
scions " judgment are only relath·ely unconscious p rocesses, dif
fering from those we call "conscious ., only in taking place un
noticed by the Ego, eith~r because the Ego does not attenc1 to 
them, or because they are altogether beyond the limits or his fi eld 
of l'i>ion. Personrtl consciousness (consciousness of the Ego), 
whiclt belong,; of righ t to every organism enc1owed with mental 
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faculties and individuality, must be distinguished, further, from 
that supreme deg me of consciousness peculiar to man which we 
may term se(f'.consciousness. \Ye arn aware of our O\\"n con
sciousness, and raise it to the level of an abstract conception; 
this process of abstract reasoning taking place only in the cere
bral cortex of man, whose powers of thought :ire far advanced. 

Accordingly, there is nothing to prevent ns from assuming 
that the spinal reflex acts accomplished by the cord, after its sep
aration from the brnin, are attendec1 by sensation :ind conscious· 
ness. Admitting their connection with sensation, we need not 
scrnple to term them ' ' sensori-motor " acts, and we must agree 
with Pflueger in asc ribing a" soul" (Seele) e,·en to the spinal cord. 
He grounds his opinion on the purposeful character o[ many of 
the spinal reliex acts in the lower Ycrtebrata; these seem to him 
to be explicable only on the assumption of a choice of movements 
determined by mental judgments. 1''or it is not the purposeful 
character of the spinal act s in itself, but the pl'Oof thaL they are 
the manifestation of an "adaptive principle" in the cord, which 
must be our warrnnt for their psychical nature. Goltz, it is 
trne, was brought by hi s experiments on the spinal reliex actions 
of the frog to conclusions different from those arrh·ed at by 
P llueger. Ile does not think the ev idence for the ex istence of a 
"spinal sottl " sufficient. Ile showed that even the most appa
rently rational of the spinal reflex acts might be accounted for 
by a suitably org;inizec1 mechanism in the cord, without any 
neerJ for assuming them to b~ an outcome of mental judgments. 
But in pl'Oving this, Goltz has by no means proYed the furth er 
prnposition, that no mental :judg ments at all are arriYed at in the 
co rd. To prnve that spinal reliex acts are not attended by men
tal judgments, it wot1lcl be necess:iry to prove that voluntary acts 
originating in deliberate choice are immediate mechanical effects 
of psyehic force and not mediately executed t hrough the orga nic 
mechanism of the brain. But this does not admit of proof : 011 

the contrary, we are driYen to conclude that all moYements 
issuing from the brain ought to be referrec1 to the operation of a 
geneml pt-inciple of reflex mechanism. 

The experiments of physiologists ham shown that the higher 
we ascend in the ga nglionic system of the cerebl'O·spinal axis of 
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vertebrates, the more complex are the movements discharged by 
in ternal aml external stimtdi. If we remove the cerebrum up to, 
or even including, the op tic thalami, we see the play of mo1·e
ments continue to be so skilfolly atlapted to the environment 
that snch adapta tion seems possible only on tho hypothesis that 
it io g uided by mental jLtdg ment . Animals thus mutil ated are 
still able to rnn, to jump, to swim, to fly . .\.nd these ac tions are 
perfo rmed not merely by SLlCh animals as bring the needful fac
ulties into the world with them, but by such as have to acquire 
them after birth. They adapt those complex movements to sur
rounding conditions wi th a skill ed choice which can only be 
ascri bed to mind. The brainless fi sh will avoid obstacles while 
swimming by turning now to one side, now to another (Yul
piau). The brainless frog remains q ttiet ; bu t if we p inch him, 
he will jump, avoiding any objec t in his way ; iJ' one of his legs 
has previously been a ttached to his belly, he will creep round 
the obstacle (Goltz). Brainless birds and mammals, indeed, are 
unable to amid obstacles when flying, nu111ing, or jumping, like 
fishes and frogs; they knock against them. The lower centres 
in these more highly-organized Yer tebrates are not so indepen
dent as this; bn t they arc s till in some degree inclependent. The 
brainless pigeon, when thrown into the a ir, will fly; it will wink 
if a finger be brough t close to its eye (Vulpian); it will follow the 
movements of a lighted candle with its heatl (Longet) ; it will 
often draw its head back if a light be suddenly brough t close to 
i t (Yul pian). Brainless rats will leap away when they hear a ca t. 
Young rabbits deprivecl of a brain will run " few steps when 
pinched ; sometimes they \\"ill clo i t of t11 eir own accord, 
prompted, in all likelihood , by some inwanl pain (Vnlpian). 

The frog which (when one leg has been stitched to its belly) 
crawls round an obstacle in a ttempting to escape, acts just like 
a man who perceives and reasons, ancl not like a mere machine. 
The bird which closes its eye 011 the approach of a finger, per
form s a reflex act of which man only becomes capable after he 
has learned to see objec ts, and to judge of their movements.' 

1 According to Si[JMm1uul, this power is not acquired till about the fourteenth or 

sixteentli week after birth. 
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The behavior of the ra t which springs away on hearing the noise 
made by a ca t, is like that of a man who has learned by a men
tal process to establish a rntlex connection between certain 
acoustic images and certain pmposeful movements. Since we 
cannot employ the language of animals to denote what goes on 
in them, we are obliged to employ the htunan terms by which 
we denote simila1· phenomena in ourselves. 

'Ve speak of " movements adaptecl in p urposQf"ul f ashion 
to surrowuling circumstances, by 1neans of perceptions which 
are associated with mental j iulginents." It is true, as Golti 
points o t1 t, that these " percepto-motor " retlex acts still exhibi t 
a high degree of automatism. The movements are execu ted wi th 
machine-like precision, wi thout hesitation or delay. But this 
proves nothing against the participation of the mind in their 
execution, since the la tter is always alike mechanical. It proves 
merely that a precise movement is associated with a precise per
cep tion and a precise mental judgment. It is in this respect that 
such movemen ts differ from voluntary movements; the latter 
originate, in animals, from the contlict of elementary sta tes of 
consciousness-in man, from tha t of higher abstractions ; a con
liict, to which we give the name of deliberation, and which 
issues in decision and action. - As every child must have a name, 
we may call that form of mental judg ment which manifes ts 
itself in such reflex movements as origina te in the infra -cortical 
ganglia, and are adapted to simple percep tions, a " lower· ' or 
"sensual judg ment," contrasting it with that " higher judg
ment of the cortical intelligence" which is associated with a con
tlict of ideas. The former may also be termed " instinctive," 
since it is prone to pass from generation to generation by inheri 
tance, while the growth of the lat ter is connected wi th the experi 
ence of the incli v icl ual. 

" ' e need not scrnple, even in the human subject, to localize 
the mental facul ty which elaborates sensa ti ons in to images and 
adapts complica ted movemen ts to those images by means of au 
instinctive judgment, either wholly or principally in the infra
cor tica l ganglionic apparatus. The study of hallucinations, 
dream-life, catalepsy, chorea magna, and somnambttlism, afiorcls 
indications of a cer tain a utonomy in the infra-cor tical sensory 



and motor ganglia. True, we should not be justified in sum
marily tmnsferring the results of experiments on frogs and 
birds to the human subject. For in man, the greatly developed 
cerebrum enjoys a c1Pgree of supremacy over the basal gangl ia 
and the cortex, together with the corpus striatum over the 
remaining }Xtrts of the cerebrum, which has no anologue even in 
tile most intelligent of the mammalia.1 Still, tho type of cere
bral architecture is, in all essentials, the same throughout the 
vertebrnte series, and t'1e same principle of stimulation, sensa
tion, and reflex action holds good throughout. If the "divisi
bility of tlte rnind" (Goltz) is established in the case of ani
mals, it must be true of man also. P sychical sensation exists 
throughout the entire nerrnus system) inclucling even its pe
ripheral ganglia ; the perception of images, and the fa culty of 
adapting complicated movements (rnnning. jumping, etc.) to 
those images, makes its first appearance in the intra-cranial 
ganglio, ; the "-ill, guided by abstractions of a higher order, is 
associated with the cortex cerebri. Every department of the 
nervous system fulfils n psychicnl funct ion of i ts own; and the 
higher we ascend towarcls the cerebral cor tex the more faculties 
are aggl'egatecl for the performance of more ancl more complex 
mental operations. The soul, though it ultimately feels ancl 
conceit•e.s itself to be a se\f-conscious unity, is really c3rnposite. 

Accordingly, it "·oulc1 be a mistake to suppose that mental 
acth·ity h limited to the brain or the cortex, while all the pro
cesses that go on a t n low 'r level are purely mechanical. The 
nervou~ system, as a whole, including its uppermost termination 
in the cortex cerebri, is at once a mechanical appa.rntns and an 
organ of mind. Goltz, "·hose researches on the psychical func
tions of the nerve-centres are so ingenious, d oes not venture to 
gh·e any precise definition of the nature o[ the psychic force 

'Soltmann's assertion (loc. cit. p. 105 seqq.) that puppies which survfred the remo'\"al 
"Jf the cortical layers of one or both frontal lobes succeeded in learning to run (though 
late and awkwardly), and to eat their food, shows how little, even iu so intelligent a 
creature as the dog, the cortex contributes to the motor activities of the infra-cortical 
parts of the brain. We cannot unconditionally reason even from the dog to m::m. The 
loss of the cerebral cortex ancl the corpus striatmn of one hemisphere produces only bemi· 
paresis ill the dog, while in man it gives rise to hemiplcgia 
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manifested by the basal ganglia of the frog ; he terms the faculty 
by which, in the execution of reflex acts, complex movements 
are adapted to perception", a "central faculty of adaptation" 
(centrnles Anpassungsvenuiigen) . 'l'his term, it is tme, does not 
prejLtdge the question; but it does not help u s much, for it 
expresses nothing delini te. For, strictly speaking, all reliex 
movements, and even ,-ol untary movements, are adapted to sen
sory phenomena. In the case of a simple reflex act, such, e. g., 
as closure of the eyelid" against ligh t, the movement corresponds 
to an unformed or elementary sensation, and the diameter of 
the ptlpil is very accnrately adaptecl to the intensity of the lumi
notlS stimulus or sensation. In the case of those '· percepto
motor" reflex acts (Ansclmuungs-reff exe), which Goltz has before 
his mind, e. g., closure of the eyelids against a tlneatened contact 
with the conjunctiva, the movement con esponds to a reasonecl 
]Jerception (beurtheilte Anschauung), such as originates in tlie 
recognition of an image, e. !]., of an objecL apprnaching the eye. 
Finally, in the case of voluntary movements, their charncter is 
determined by a whole series of images, or, more con ectly, of 
states of consciousness abstracted from those images. According
ly, we see that the " faculty of adaptation" is of a very general 
kind, belonging to all nerve-centres alike, and quite as much 
mental as mechanical. The term is merely denotatirn-it 
explains nothing; i t connotes nothing as to the psychical or 
the mechanical nature of the forces and arrangements which 
determine the phenomena under 9onsideration ; it is concerned 
solely with the form assumed by the effect of the forces in .oper
ation. 

Neither do I see any advantage to be gained from the use of 
the term "psycho-motor" to denote Yo!untary rno1·ernents as 
contrasted with simple a nd percepto-motor reflex acts. The 
mind, accorcling to my view, has just as much and just as little 
to do with reflex as with Yohrntary acts. At bottom it is neither 
sensations nor pe1·cpptio11s, nor yet states of consciousness, that 
are the mechanical cause of mornment; but always the pltysico
cbemical potential energies that are set free in the sensori-motor 
centres nppropriated to sensation, perception, and ideation, by 
physiologicnl stimuli. \Ye must either admit rnffex acts into 
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the psycho-motor group, or we must exclude voluntary move
mcats from it. L'nder such circumstances, it appears to me to 
be all one whether we speak of psycho-motor or Yoluntary 
rno1·ements, of responsh·e movements in Goltz's sense or percep
to- motot· reflex acts, or, lastly, of cxci to-motor or sensori-rnotor 
refl ex acts. 'l'he essential point in all these enquiries is to deter
mine the special psychical phenomena aml motor effects, as well 
as the internal processes of stimulation, that are associated with 
the objec tive actil'ity of each individual nervous centre. If we 
desire to keep on strictly physiological ground, we must speak 
only of spinal, bulbar, cerebellar, stria-cerebral, cerebro-cortical 
mo1· ements, etc. But the time for thi; is not yet ripe, since 
physiology has only just begun to use right methods for the 
solution of such problems. 

A needless diffict1lty has been imported into the question of the 
relation of the soul to the mechanical work of the nervous system 
on the one hand, to the processes of stimulation in the nervous 
matter on the other, by the assumption that activity is p sychical 
only 11·hen it is immecfottely realized in the personal conscious
ness. 'l'he fact that only the smallest fraction of even the high
est intellec tual work takes place in the light of the conscious Ego 
was overlooked. \\'hen the child first begins to think, every 
perception fnmished by its fresh sensations comes before its con
sciousness. But as we get more practi sed in thinking, the image:3 
of sense grow fainter, i. e., they sink below the threshold of per
sonal consciousness; their place is taken by concepts clothed in 
words, and the act of thought gains thereby in rapiclity and 
precision. Yet more, many of the states of consciousness, 
which were at one time knowingly traversecl by thought, are 
subsequently omitted altogether, and are no longer rai secl into 
the field of consciousness. The association of ideas is abbrevi· 
ated ; thought, in the worcls of Laza rus, becomes conclensed
intuitive takes the place of cliscnrsive thinking. If we are well 
trained in the matte1·s of logic and psychology, we may be able 
to test the accuracy of our intui tions by retranslating them into 
the discursive form and raising our unconscious judgments into 
consc iousness. But we cannot always do this completely, even 
as regards our conceptions ; still less as regards the perceptions 
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obtained on a lower level of psychical act i,-i ty, with which we 
operate when thinking. For instance, i f we take the perception 
of space, it is possible to show, by means of experiments on per
sons born blind and restored to sight by operation,' that we prob
ably bring with us into the world only the percepti on of space 
of two dimensions, the percep tion of dep th having to be acquired 
by trial-movements, for whose comprehension a considerable 
degree of physiological and psychological insigh t is essential ; 
notwithstanding which, the perception of depth is realized by us 
in our thinking and acting as though it were some immediate 
appurtenance of consciousness, as though it were an inborn feel
ing of instinctive certainty. And even the most abstract kinds 
of thinking by means of words and formul re, such, e. g .. as are 
used in mathematics, go on in accordance with rules painfully 
acquired and subsequently forgotten, 'i. e., silu t out of conscious
ness) and persisting merely as a " sense of language," " mathe
matical sense," etc. The assertion that only conscious activity 
is psychical would imply tha t some of the most highly-gifted 
brains, whose intuitions appear so marvellous to us ordinary 
people, are really the most devoid of reasoning power. A Phi
dias and a Raphael, a Goethe and a Shakspeare, a Newton and 
a Leibnitz, would be mere automata. \Vere mind only then 
mind, when conscious of its own activity, it would-since the Ego 
is only capable of realizing sensations and cogni tions one by one 
in linear succession-always exist merely as this or that sensa
tion or cognition entering at the moment in to consciousness. 
But this would be opposecl to the fact tha t onr Ego is made up 
of an enormous aggregate of sensations, images, and cognitions, 
all of which it embraces ancl fuses into unity. The conscious 
manifesta tions of onr inclividuality never originate in this or 
that single conscious sensation, perception or cognition, but al
ways in a fu sed totality of all of them, slumbering in memory, 
lying hid somewhere or other, vibrating dming though t, but 
only recalled into personal consciousness in very small propor
tion. 

1 Cf. the latest observation of this kind by llirscltbe1·g. Graefe's Archiv. 18i5. Heft 
1.p.23. 
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Bttt if we a re obliged to admit that even the highest of om 
mental operations are to a great extent unconscious, we can 
scarcely doubt that those on lower levels ruay be so likewise. 
In fact, we are driven to conclude that sensation and perception 
only become '· conscious," in the vulgar sense of the word, 
under definite organic conditions peculiar to the cerebrum. 
Those conditions are: structural perfection of the conducting 
fibres and of the ganglia which connect them on the one hand 
-the orderly occurrence of the material processes comprised 
under the collective name of "stimulation,'" on the other. 

\\'e find this doctrine in harmony with the evolution of con· 
sciousness in the history of our globe and of the human race, 
with the growth of mental life in the animal series and in the 
indiddnal man. \Vhere\•er we turn onr eyes, we fiml uncon
scious mental activity unclergoing progressive elevation into 
conscious forms. The unfolding of the mental powers in the 
animal world goes hancl in hand with the ganglionic differentia
tion of the nervous sys tem. For the intelligent cognition of 
phenomena, the maximum development of the cerebrum and its 
cortex, such as we find in man, is requisite. But e,·en homo 
sapiens is at first, in the impregnated ovum, nothing more than 
a puoctmn saliens; it is not till the fifth month that common 
sensation manifests itself by kicks ancl pushes ; when he enters 
the world to begin an independent ex istence, hi s senses are not 
all in working order; he is quite deaf, and hi s visual perceptions 
are limited to vague impressions of light and darkness, while he 
has already gatherecl a harvest of distinct tactile and gustatory 
impressions in his mother"s womb.' 

The development of the central nervous system in man tends 
likewise to confil'm our theory. The histological investigation of 
the brain and spinal cord at different stages of their growth 
shows that the central fibre-systems are built up in succession. 
The fatty degeneration of the glia-cells, first recognized as an 
incident of normal development by Jastrowitz, as also the formtt· 
tion of medullary sheuths associated with it, are fa1· from being 

1 Cf. my researches on the Mental Life of the :Xewly-born Iufaut. 18JfJ. Abo 

1'roeltscll, Lehrbuch d. Ohrcnheilk. Leipzig, 1873. pp. 22 nud 23. 
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complete a t birth ; tltey are governed by a principle which 
arnoitnts to a systematic differentiation of the central fibre
masses (Flechsig '). Tltose fibres which subordinate the spinal 
cord to the volitional centres are the last to be developed. l\Iore
over, they a ttain a higher grade of development in man than in 
any other animal. T he fibre-systems concernecl in voluntary 
movement are tlrn key-stone qf the fibre-structure in tlte medulla 
oblongata ancl spinal cord (Flechsig). 

Soltmann has shown that the results of physiological expel'i
ment am in harmony with these anatomical facts. In the newly
born puppy abont ten clays have to elapse before the electric 
excitability of the cortex cerebri (or, more correctly, of the 
meclullary fibres that issne from it) is developed, while that of 
the internal capsule is present from the first . 

The mind, accordingly, begins its work with sensory activity, 
and its earliest (purely refl ex) motor acts are defini tely prescri bed 
to it by the inborn anatomical and physiological in terconnection 
of the gang lionic cell-networks in the peripheral, bulbo-spinal, 
and basal centres. Shortly after birth , the waves of stimula ti on, 
ever extending in wider circles, rise as high as the brain. P er
ceptions and jL1clgrnen ts are con tinually added in growing ab un
dance and increasing differentiation. True, movements still 
follow stimuli with automatic precision ; but they are susceptible 
of purposeful modifications in form under the controlling intlu
ence of images composed of sensory impressions, and by virtue 
of assured judgment. The cortex cerebri begins to share in the 
excitement of the lower centres ; i ts vibrations, gentle at first, 
increase progressively in amplitude; the instinctive mind becomes 
intelligent, fulfilling movements with in tention, and controlling 
the retlex acti vity of the infra-cortical centres; in other words, 
it becomes endowed with will. Combina tions, a t first few and 
simple, bu t increasing in number and complexity , become associ
ated in the vast cell-networks of the cortex. Bain has calculated 
with much ingenuity, that the number of combina tions renderecl 
possible by the wealth of the cortex in cells capable of receiving 
impressions and in connecting fi bres, is sufficient for the total 

1 Die Leitungsbahneu im Gehirn und Riickenmark des )!euschen. Leipzig, lSiG, 
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number of states of consciousness existing in the most powerful 
memory and the most highly-gifted intellect. There is room 
enough in the physiological seat of the intelligence for all the 
impressions de1fred from the world of sense; there is mom 
enough for the whole motor key-board of the human will. The 
problem of construct ing a laboratory of intelligence, and of will 
determined by intelligent moti1·es, out of organic matter, is thus 
solved in marvellous fashion . True, the marvel does not begin 
here; i t begins at the poin t where the state of excitement induced 
by stimulation in a material Herve is converted into n,n imma
terial sensation. 

According to the description I hn,Ye just g iven, sensation con
stitutes the elementary psychical function of the nerl'ous sys
tem. Its specific energies are determined, first, by the nature of 
the peripheral sense-organs with which the nervous apparatus is 
connected ; secondly, by the connections formed by the conduct
ing fibres in the central ganglia; just as motor acts are deter
mined, on the one hand, by the muscles and limbs to " ·hich the 
motor fibres are distributecl ; on the other, by the central con
nections of those fibres. P erceptions and states of consciousness 
are not elementary, but compound processes, originating in sen· 
sations and movements; and el'en in personal consciousness 
(consciousness of the Ego) we can see nothing more than a higher 
synthetic unity of psychical phenomena. 

By adopting these fundamental principles, we are enabled to 
understand many of the mar vels of language and to subordinate 
them to the laws of organ ic being. " 'e are no longer puzzled 
by the origin of language without consciousness or intention, 
though it is Pmployed with both. \\"e can perceive how it arose 
ont of interj ec tion and mimicry; how a language, symbolizing 
conceptions and rPgulated by will, grew ont of meaningless 
sounds resulting from sensori-motor and percepto-motor reflex 
acts, and gradually assuming an art icu late habit. \Ye can 
grasp the distinction bPtween the mental and the mechanical 
c·ond itions of speech, and their inc1issolnble connection "ith each 
other. Recognizing the fact that sensory and motor elements 
are connected together by retlex channels in the ganglionic 
centres, np to and including the cortex, we are able to dispense 
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with the need, obligatory on Jaccoud anc1 others, of localizing 
unque tionably reflex phenomena, associated with cerebral disor
ders of speech, in the infra-cortical ganglia, merely because they 
are ev iclently i·eflex. Conversely, we shall not expect that 
liberation of the nerves and muscles subservient to speech from 
the control of the will must entail an ontbreak of unbridled 
reflex actions on the part of the tongue, lips, etc. Inhibitory 
mechanisms are abundantly present both in and below the 
cortex, though we are still very ignorant of the distribution of 
the inhibitory anc1 accelerating energies in the various regions of 
the brain.' 

CHAPTER XXI. 

Concerning the Functions of the Cortex of the Cc•rchrum, and thrir Localization in 

Gencral.-Tbe Theory of Flourens as to the Functional Equality of the Differ

ent Parts of the Cerebrum, and the Law of Substitution in Contrast to I Iitzig's 

Theory of the Functional Difference of the Cortical Convolutions.-Deductions 

from Veyssii:!re's Discovery touching the Functional Difference of the Anterior 

nnd Posterior Cortical Tracts.-The Will as a Sensory Motor Process, and the 

Act of the Will ns a Healized and a Suppressed Moven1cut.-Coucerning the 

Ganglionic Formation of the Key-board of the Will.-ls it at once n Motor

centre and Centre of Co-ord ination, or only the latted-The Ways of Solving 

this Vexed Question: by Anatomy, by Comparnth•e AJtatomy, by Experiment, 

nnd by Clinical Obscrvation.-Experimcuts by Irritation.-Expcriments by 

Mutilation, and the consequent Temporary and Permanent Disturbances of 

Function.-Explanation of the Hestoration of Functions.-Charncter of the 

Permanent Derangements of Sensation and .Motion after Mutilation of the 

Corte:c.-The Convolutions contain Sensory as well as Motor Apparatuses. 

'I'he experience, that sometimes serious losses of the substance 
of the cortex are not followec1 by permanent di~turbances, is the 
basis of F'lourens' theory : that all parts qf the cerebrum are 
capable ef tlte sarne f1tnctions, and that each can vicariously 

1 Concerning reflex a.ction as the general principle of all movements depending on 

the nen•ous system, see Grlr11infftr. Ueber psycbische Reflexactionen. Archiv. for phy

siol. Heilk. 1843.-Laycock. On the Reflex Actions of the Brain. Brit. and For. Med. 

Review. Jamutry1 18.J.i'i, and Jnly, l8.):j.-If1Lgl1ling.~ Jark,Jon. Clinicnl and Physiological 

Researches on the Nen·oui;; System. Reprinted from the Lancet, 187·5. London, 1875. 
VOL. XIY.-4.; 
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pe1foon the functions of every other. The power of portions of 
the brain to act for other portions Yulpian calls "Loi de Sup
pltance." \Ye ham learned in Chapter XIX. that the radiation 
of the pes cruris cerebri upward into the corona radiata is 
di1·ided in to sensory and motor districts. Nothing in this 
justifies u s in the assumption that the sensory tracts of the 
cap:mla interna can exercise the Iunetions of the motor, or, ?Jice 
1>ersd, the motor those of the sensory ; or that the ganglionic 
stations, which are situated upon the centripetal track , have the 
power to fo rward despatches in a centrifugal direction, or, vie<' 
versd, stat ions upon the centrilugal track centripetal despatches. 
Thus the law qf substitution undergoes 1nuch limitation, and 
this alone can be granted, Yiz., that in the infra.cortical cerebral 
n·gions sens01y elements ran act fol' senso1·y, and motor for 
rn otor, and this only ' ·in so far as tlley find themselves con
nected in a suitable manner·' (\Yundt). F or, in fact, it is always 
the connections of the nerve-elements which determine the 
nature of their functions. 'l' his is the chief basis of the local
ization of the cernbrn l functions, a s of the central functions of 
the ner,·ous system in general. 

It may now be asked whether Flourens' theory is not per
haps correct for at least those parts situated within the limits 
of the cerebral cortex, withi n wh ich, indeed, centripetal and 
centrifugal Jibres for all the provinces of the body arn closely 
interlaced. 'fhe effor t has been made of late, by means of 
experiments, to gain complete control also over this limited, 
though yet rather extended field. To have accomplished this is 
the merit of Ilitzig, whose investigations led to new and sur
pri sing conclusions, and incited to a great number of fruitful 
researches. Ilitzig arrived at a theory the exact opposite of that 
of Flourens, viz., that the cortex is di'Oided into locally distinct 
sensory and motor tracts. I n the anteriorly sitiwted tracts are 
found circumscribed motor-centres for the d(fferent members of 
the body, as e. {/., for the fore and hind limbs, the jaws and 
tongue, etc. Only within these regions and centres does he 
regard it possible for the different nervous elements to act for 
eaeh othe1·. \Ve cannot enter upon all the detail s of the lively 
contention for and again't these views, wllich llitzig himself at 
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last was compelled to modify ; nor can we mention all the inter
preta tions which the new discoveries received ; but we must 
content ourselves wi th laying stress upon the substantial gain, 
which in our opinion comes out of it all fo r the localization of 
the fwlCtions of the cortex, in order to make thi s available fo r 
the localizat ion of the cortical functions of speech. 

The well-established fact that the centripetal paths of the 
pes cruris are directed towards the posterior regions of the cere
bral cortex, and the centrifugal towards the anterior, makes it 
immediately improbable that the different p ortions of the cere
bral cortex ex ercise similar functions everywhere. It forces us 
rather to the following assumptions : 

a. The sensory imp ressions, wltick are carried through the 
pes cruris to tlie posterior regions qf the cortex, experience at 
the p oint where they firs t enter these p arts their earliest corti
cal modification (Verarbeitung). They scarcely undergo their 
entire cortical elaboration here, however, bu t most probably 
still pass through numerous stations, which possibly extend as 
far as the anterior regions of the cortex. One should also not 
forget that it is highly improbable that sensory excit ations reach 
the cerebral cor tex only by the pa ths which traverse the pes 
crnris. The cortex is also in communication wi th the thalamns 
opticus, which is exclush·ely, or at least chiefl y, of a sensory 
nature. This organ is united to the entire length of the hemi
sphere by an expanded layer of fibres, wi thout om knowing 
even a t the presen t day in which regions of the cortex these 
bundles of fibres are finall y distributed . 

b. The complicated process of cortical excitation, which we 
call will, sends out its motor impulses through the anterior 
regions qf the cortex, in which the final cort ical elaboration of 
the proposed movements is accomplished. 

As a matter of course, we do not mean by thi s that the will 
resides in the frontal cortex , or that this latter has only motor 
func tions. What we call the will is not only a motor. but 
always likewise a sensory process . According to the theory of 
reflex action, it expends its effor ts first in those sensory districts 
where the impressions from the senses am raised to the level of 
conceptions of the conscious Ego. The processes of cortica l 
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excitation which we call Reflection (Ueberlegung) here first attain 
to the height of a decision or pmpose (Entschluss), and then, 
Pndowed with the necessary energy, pass over into the motor 
disti-icts of the will. 

This passing over is not, however, to be regarded as a simp1e 
transmission, in the sense that the act of the will-in writing 
aml speaking-is only the translation of thoughts and of the 
images bound up with thoughts-e. g., of the optical or acoustic 
word-images deuoting thoughts-into a more or less considerable 
quantity of complicated motor aggregations. E ach act of the 
will is always likewise the realization ef a rnovernent-irnage 
preoiously sketched o·ut in the recollection, or of an entire chain 
of such rnovernent-i7nages, which are strung together in part 
automatically and unconsciously, in part with design and con
sciously . ]fence, the rnotor part ef an act of the will is also 
wiited with sensory processes. 

The question here presents itself, how are we to rep resent to 
ourselves that ganglionic mechanism which we will figmutively, 
but without wishing to convey a false impression, designate as 
the cortical key-boarcl q/ tlte will, and which has been styled 
at one time "rnotor centres ef Llte cortex," at another, ·'cortical 
motor centres ef co-ordination." It is still a mooted question, 
whether this k ey-board is to be regarded really as a motor 
centre, or whether it only excites infracortical motor appamtnses 
to movement througlt sensory channeb, since it determines, by 
means of previously registered images, merely the character 
of the movement, in accordance with the purposes of the con
scious intelligence, th us playing only the part of a centre of co
ordination. 

There can be no cloubt that sources of force circulate in the 
cortex, from which a current develops itself which passes centri
petally throngh the fibres of the pes cruris of the frontal lobe, 
with sufficient power to set in motion the wheels of the corpora 
striata, medulla oblougata, and spinal cord; in this sense the 
cortex has motor power and is a motor centre. It is also well 
established, that apparatuses exist in the cortex by means of 
which at the very outset the current is g uided to its proper infra
cortical distribution, as to place and time, and in this sense the 
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cortex is a centre of co-ordination. Fin:illy, there is :ilso no 
doub t that these apparatuses for regulating the detail s of motor 
uistribution are likewise the s:ime which generate the previously 
registered movement-images, and hence the motor will- centres 
represent likewise sensory apparatuses. The entire dispu te, to 
state it briefly, revolves around this one point-Can the cortex 
r ightly be considered as ct motor centre also upon anatomical 
gr01inds? Is it provided with any apparatus- such, for exam
ple, as the so-called motor cells, that are found in the more 
deeply situated motor centres-not only for regulating the infra. 
cortical machinery, for hastening, retarding, or stopping its 
action, and for attaining this or that form of motion, but also 
for the generation of living, active force i 

The solution of this ques tion is beset with no slight diffi
culties, because it is impossible in the cortex to distingui sh 
exactly between centripetal and cen trifugal channels. Hence, it 
is not permissible to venture straightway upon conclusions as to 
the sensory or motor character of collections of ganglia drawn 
from their situation upon the one or the other track, as one can 
in the spinal cord, the medulla oblonga t:i, and even higher up 
in the cerebrum. In the cortex, which represents the upper
most termination and poiut of rendezvous of the nervous system, 
all tracks unite in an endlessly inter twisted tissne of numberless 
plexuses of ganglia, and the determination of the directions 
which they pursue is perhaps an impossibility . 

'Ve can pursue various methods to determine whether motor 
cell s and apparatuses exist within the cortex, which fulfill 
analogous functions to those of the infracortical motor nerve
cells and apparatuses. 

Firstly, anatomy may succeed in finding in the cortex, and 
especially in those portions of the cortex through which the will 
sends forth its motor impulses, nerve-cells similarly constructed 
to those which are found in the more deeply situated ganglia of 
unmistakably motor character . 

Secondly, comparative anatomy should bestir itself to find 
eut whether the de1,elopment of certain regions of the cortex , 
and especially of the anterior, stands in a fixed relation to the 
motor capacities of vertebrates. 
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Thirdly, we must cletermine by means of experiment and 
clinical obse1·vation, (a) whether the irritation of certain portio1rn 
of t ile cortex is fo llowed by movements which do not take place 
after irritation of other portions of the cortex and brain; and (b) 
whether the absence of certain portions of the cortex is followed 
by derangements of motion, which can only be explained by the 
lack of a motor-impelling power. 

" ' e shall presently learn what researches in this direction 
have yielded up to the present time, and will now draw attention 
to two points only: (1) If it be found from these researches that, 
as was already rendered probable by previous considerations, 
sensory functions are consummated everywhere in the cortex, 
it is not thereby proved that tile cortex may not likewise be 
provided here and there, and especially at the points of emission 
of the impulses of the will, with especial motor apparatuses. It 
seems to us that no important consideration stands in the way 
or the hypothesis, that in those layers of the cortex which emit 
impulses, both motor and sensory ganglion-cells may exist and 
may be connected by communicating fibres. (2) Moreover, we 
will not forget that each act of the will is not only positive, but 
also suppressed motion. The excitations of the cortex which 
culminate in an act of the will not only advance downward along 
the channels of the pes cruris as an impulse, but also in paths 
still unknown, acting as a check. It is perhaps by the tracks 
of the tegmentum cruris that these inhibitory currents pass 
downward. 

The following, then, are the most important results of our 
latest researches into the localization of sensory and motor func
tions in the cerebral cortex : 

1. Anatomy.-According to Betz,' the surface of the cerebrum 
is divided by the fissure of Rolando into two halves-an anterior, 
in which large pyramid-cells, and a posterior, in which layers 
of nuclei prevail, so that an analogy makes itself manifest with 
the anterior motor and posterior sensory tracts of the gray cen-

1 Betz in Kiew, Anatom. Nachweia zweier Gehirucentren. C:entralblatt fiir die med. 
Wis.sen.sch.1874. S. 578. 
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tral substance of the spinal cord. The anterior edge of the 
lobulus q uadratns (prrecu neus) marks the border of the cli 1·ision 
on the median surface, as do tlw fissures of Rolando and i:lylvius 
on the outer surface. 

Betz, moreover, discovered still within the anterior region, 
precisely in situations conesponding to Hitzig"s motor centres,' 
in the fourth layer of the cortex, extraordinarily large pyramid
cells lying together in heaps, which he styles giant pyramids 
(Riesenpyramiden) ; these present themselves nowhere else. and 
do not reach their full development till after birth. 

2. Comparative anatomy.-Accon1ing to von Guclden,' the 
frontal brain is much more strongly developed in the four-footed 
perpetuum mobile, the squilTel, than in its near relative, the 
quiet rabbit. 

3. Experiments by excitation.-a. :Numerous experiments 
first undertaken by Fritsch and Hitzig, anc1 confirmed by others, 
establish the fact that it is possible in animals to set iu motion 
specified groups of the muscles of the body by galvanic and 
faraclic excitation or specifi ed portions of the frontal region of 
the cerebral surface-for example, the anterior central convolu
tion, especially in the case of monkeys. The weaker the current 
one uses, the more circnmscribec1 seem to be these excitable dis
tricts; with strong, widely c1i1IL1sec1 currents, mo1· ements can be 
obtained from neighboring di st ricts lying behind the frontal 
region (Ferrier). It is not to be supposed, indeed, that the cortex 
itself is susceptible to electricity (Schiff, Eckhard, Hermann, et 
al.); it is only the mec1ullary fibres having their origin in the 
cortex which are irritated. Eckhard succeedecl in tracing, by 
making a series of horizontal slices, a bundle of these excitable 
medullary fibres (for the anterior extremity) as far as the corpus 
striatum. It is, however, thereby rnndered very probable that 
excitations ef tlw cortex find their wayfroni speciji<-d points of 

1 In mtm, in the anterior central convolution, and in an especial lobe first named by 

him, on the median surface, exactly in front of the fissure of Rolando, the lobulus 
paracentralis. In the dog the giant pyramids lie in the lobe in front of the sulcus 
crnciatus, which be regards as identical with the anterior central convolution in man 
aud the ape, whilst the central convolutions are said to be wanting in the dog. 

~ Correspondenzblatt f. Scbweiz. Aerzte. 1872. No. 4. 
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the frontal region through specified bimdle.s ef fibres to specified 
groups of 1nuscles.1 

b. After the discontinuance of the electrical irritation of the 
so-called motol' cortical districts, the movements first obtained 
repeat themselves everywhere, or only at certain points, as sec. 
ondal'y movements, which sometimes result in an epileptiform 
spasm of the entire muscular system of the body (Fritsch and 
Jiitzig). Eckhard's statement,' that it is never possible to evoke 
stwh spasms from the posterior surface of the brain, seems to us of 
great importance, although requiring still further confirmation. 
'l'his observation reminds one of 1

' cortical epilepsy'' in man. 
Circumscribed irritation of the brain cortex, by tumors, cysti
cerci, inflammatory processes, etc., calls forth at first partial 
muscular spasms of this or that region of the body, which may 
gradually increase to general epileptic attacks with unconscious
ness. ' It is still to be settled more exactly, what are the portions 
of the cortex in man which, when subjected to limited irritation, 
give rise to spasms, ancl whether especial partial forms are 
attached to especial localities. 

4. E.7Jperirnents by 11mtilation.-M:utilation of the cerebral 
cortex in tho rabbit, cat, and dog, produces disturbances in sen
sation and motion, whether procured by amputation, by circum
scl'ibed cauterization-by the admirable method of Nothnagel 

1 According to Bochefontaine (Gaz. mCd. de Paris, 1875. No. 52), the electrical irri
tation of the centres of Hitzig results also in increased secretion of the submaxillary 
aalivary glands, contraction of the intestines, the bladder, the spleen, expansion of the 
pupils, etc. 

2 Zeitschrift fi.ir Psycbiatrie. Bd. 31. Verhandlung des sildwestdeutscben Verein.s 
am 2. und 3. Mai, 1874 zu Ileppenheim. ' 

'Ever since 1861 Ilughlings Jackson ha.s frequently, and with emphasis, called atten· 
tion to the different forms of 11 unilateral and bilateral discharging cramps/' as he calls 
them. I have myself btely observed two such cases, in which at first circumscribed 
twitchinga of the opposite side, and later universal convulsions, accompanied in the 
lntter case by unconsciousness, were contemporaneous with cortical lesions ; there were 
likewise paralyses of the opposite side. Iu the one case there was a tumor upon the 
right. parietal lobe; in the other case there was a trn.umatic hemorrhagic softening of 
the left third frontal convolution, together with softening of the temporal lobe. fn 
this case there were also present aphasia and hemian:esthesia of the opposite Ride as far 
upward as the neck. 

Bernhard, Stunt, Remak 1 ::md Gliky, have published simi lar observations lately. 
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in the latter case, or by washing ou t, by means of a stream of 
water in troduced through holes made by the trepan, the protrnd 
ing portions of brain-subs ta nce, according to Goltz's method . 

These disturbances a re partly of short duration, in part they 
last for months-whether fo r the lifetime is s till to be es tablished. 
Tllese latter we will call perma nent, under the supposition tha t 
they ne,·er en tirely disappear. If this supposition be correct, 
we mt"t a ttribt1te these disturbances to the removal of a fonc
tion absolu tely confined to the portion of the brain taken away . 

As regards the temporary removal of brain-functions after 
mutila tion of the cortex (or more properly, indeed, in the experi 
ments of Goltz, of one of the l1 emispheres [Hirnman tel] deep 
down in the white substance), this condition can be explained 
partly, though not entirely, by tlte law of substitution. The 
substitution is possibly a dot1ble one : (1) fo r the portion of the 
cortex destroyed, another por tion in the same or in the opposite 
hemi sphere acts vicariously, this new portion ha,·ing been a lready 
trainell to perform the other' s functions, or acquiring the neces
sary degree of training after the injury . One is rather disposed 
to consider the possibility of substi tution through parts of the 
same hemisphere in cases of sligh t destn1ction, and through 
parts of the opposite hemisphere in very extensive ones. (2) The 
conclucting channels are so constructed tliat the excitation of 
separated portions can be accompli shed Lhrougli by-ways (anas
to moses between fibres and commissm es), so soon as tlie new 
path has been sufficiently t1·a,·elled. 

The hy pothesis of the substit ution of one hemisphe1·e for the 
other does not suffice fo r all fonctions, as Goltz, fo r instance, has 
proved.1 \Yere thi s hypothesis trne, a symmetrical injury upon 
the hi ther to undistmbed half of the brain would ernke bilateral 
derangements, when a muti lation had prm·iously been consum
mated upon the first half a nd the derangements had subse
quently been obviated by substi tu tion. Bu t this does not occur. 
Goltz mutila ted the righ t half of the cerebrum in two clogs who 
had recovered from a mutila tion of the left cerebmm. Both dogs 
limped wi th the left fo re foo t, revolved towards the rig ht, and fell 

1 Arch. f. Fhy:;iol. 1876. Bd. 13. S. I. 
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gently upon the left side, whilst after the Jirst operation all these 
symptoms appeared upon the opposite side. \Ve must therefore 
return to the relative autonomy of the infracortical nerrn-prov
inces, in opposition to the cortex which governs them and binds 
them together as a unit from above. One can conceive tl1at the 
fonctions o[ the infracortical organs are in some way temporarily 
interfered with by the ablation of parts of the cortex, and that it 
is not at all, or at least not solely, a question of a loss of cortical 
functions; the infracortical provinces resume their activity so soon 
as the inhibiting power diminishes and finally vanishes (Goltz) . 

In respect to the disturbances of sensation, which arise after 
mutilation of the cortex of the brain, these have been investi
gated with great exactitude upon dogs by Goltz. They occur 
both as derangements in touch aud in the susceptibility to pain 
of the skin and as derangements of vision, and according to 
Goltz it is all one whether the excitable zone of Hitzig or the 
posterior regions have been injured; the dPgrne of derangement, 
however, corresponds to the extent of the loss of substance. The 
same also is said to he true of disturbances of motion, which 
1rnwifested themselves after extensive mutilations of the poste
rior as weil as of the anterior regions. 1 

The anmsthesia of the skin is lasting, although it can be 
proved later only by means of the morn delicate tests. The same 
is trne for sight. In the beginning, dogs, after a considerable 
mutilation of one hemisphere, are always blind of the eye of the 
other side; but the sight returns gradually to this eye, and there 
remain behind only some very remarkable distnrbances of vision, 
which can be clemonstrnted only with delicate tests. If we con· 
fine those animals from which a large portion of the smiace of 
a hemispherP has been removed, it matters not whether from in 

1 Very diverse from these are the statements of ]l.,rrier (Arch. gCn. de m6d. 1875. p. 

503), which he made in the Transactions of the British Med. Association at Edinburgh, 
1875, as to the results of his experiments on mutilation in monkeys. He distinguishes 
between motor and sensory cortical centres. The convolutions bordering on the fissure 
of Sylvius are, according to him, Lhe seat of lesions in paralyses of the opposite side 
The destruction of the frontal regions is without effect npon the movements guided by 
the will, but it affects the intelligence; that of the under part of the temporo· 
sphenoidal lobe destroys taste ; that of the occipita.l lobes produces a condition of 
depression accompanied by refusaJ of nourishment(!). 
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front or from behind, to the use of the eye upon the side oppo
site to the injured hemisphere, the other eye having been de
stroyed, they are still able to avoid obstacles in their path, but 
they seem to have lost the perception of depth : they walk over 
the side of a table ; they no longer recognize theiT food, except 
by smell , and they are no longer frightened by the sight of 
things ordinarily causing fear. These demngements cannot be 
explained by a loss of intelligence, which still exists to a suffi
cient extent. 

Lussana and Lemoig ne, who observed the same thing in 
mutilated pigeons, explained it thus: that after removal of the 
left eye and cerebrum the still remaining right eye is no longer 
in correspondence with the still rnmaining right half of the cere
brnm. The animal can no longer, therefore, as they ma.inta.in, 
experience clrea.d at the appearance of threatening forms. On 
the other hand, they hold that the connection between the right 
eye and the nninjnred mesencephalon and cerebellum remains 
nnclisturbecl, and the central organs of locomotion, which lie 
behind the cerebrum, are uninjured, and are properly controlled 
by the impressions which they receive through the uninjnrecl 
eye. This explanation seems to be as simple as i t is correct 
in the case of pigeons; but for clogs, Goltz regards it as insuf
fi cien t, since in these each lwmisphere "seems" to be in con
nection with each eye. Ile therefore attributes the disturb
ances to a loss of the sense of color and of place. From these 
experiments it seems to us that the following conclusion may be 
clra wn : that in dogs tlie images wltich are forrned in the sub
cortical regions qf the brain, from the impressions made upon 
one retina, wiile with the representations corresponding to thern 
in the half of tlte cerebrum on the side opposite to this retina, 
and tltus arrire at conscious perception. The comprehension 
of the images is a functi on of the cerebral cortex. 

As fol' the dera ngements of motion after mu tilation of the 
cerebral cortex, these are explicable fo r the most part by defi
cient co-ordination consequent upon diminished sensation. After 
inconsiderable losses of substance, one only observes transitory 
ataxic disturbances. After more extensive injuries, however, 
there come next paralyses of the opposite side, which soon yield 
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to symptoms of pare tic weakness and ataxia (the back of the foot, 
e. g., touches the floor, instead of the ball of the toes), and to 
ciI·cus movements (Reitbewegungen). Finally, there remains only 
an entiI·e or partial loss of the ability to use the fore paw for 
purposes similar to those for which man uses the hand, as in 
"giving the paw," scratching the head, taking possession of 
bones, etc. From this one sees that the automatic or machine
like movements, such as running, are res tored ; that the move
ments acqiiired by intelligence, lwwever, are permanently lost, 
or are performed with greater difficulty. 

'Ve do not find that the results of these experiments disprove 
the presence of motor-cells in the cortex, a thing rendered very 
probable by the anatomical researches of Betz; on the other hand, 
they also fail to prove their existence in this region. " ' hile we 
ham learned to regard the cortex as an organ which begets in 
dogs a certain class of movements, namely those connected with 
the intelligence, it is still d priori probable, from analogy, that to 
it belong also those special anatomical apparatuses which are 
present in all other motor centres, and which, as is supposed, 
in the.form qf so-called motor cells, serve to change latent elastic 
forces (Spannkraefte) into actual meclwnicol power, prodiwing 
the contraction of muscles and the raising of weights. Still the 
ganglionic anangement of the cortex exhibits much that is pecu
liar in contrast to other centres; motor cell groups occupying 
entire convolutions, and con esponding in any degree to the 
motor nuclei of the oblongata and the gray anterior columns of 
the spinal cord, clo not exist in the cortex ; in this sense there are 
no purely motor convolutions. Upon the one hand, the chiejly 
motor convolutions or centres of ITitzig seem to interpose in 
sensory processes, whilst on the other a portion qf actual power, 
which, in the form qf will, turns the motor wheels, probably 
springs.from the sensory districts qf the cortex. 

It ha; been very properly pointed out that the derangements 
of motion, after ablation of the cerebral cortex in animals, call to 
mind the ataxias and paralyses which are observed in the pro
gressive paralysis from cortical atrophy in man. Meynert has 
also rep~atedly laid stress upon the fact that, after paralytic 
insanity with delfrium, atrophy of the frontal lobes is the chief 
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lesion. It has, moreover, been long known that extensive lesions 
of the cerebral cortex result in paralyses of the opposite side, 
sometimes of a temporary, sometimes of a permanent character, 
and it seems that it is rather rapidly developed lesions, as, e. g., 
necrotic and hemorrhagic softenings of the posterior frontal and 
anterior central convolutions, which produce such paralyse,. 
This is, however, all which up to the present moment we are at 
liberty to affirm in regard to the localization of the cortical func
tions in man, and with the manifold difficulties and sources of 
error which here come into play, it is impossible as yet to postu
late anything more definite as to the functional capacities of indi
vidual cortical regions.' So far, the greatest advances have been 
made towards an understanding of the relations in which the 
function of speech stands towards the divisions of the cortex, 
and upon the consideration of this we . will now enter more 
closely. 

CHAPTER XXII. 

The Guiding Principles for the Localization of the Cortical Functions of Speech, 
and the Nature of these Functions.-Experiments touching the Cortical Centre 
of ·Movements of the :Mouth.-Clinical Difficulties in the Localization of the 
Functions of Speech in the Cortex.-Necessity of the Law of Substitution for 
the Explanation of Clinical Experiences M to the Results of Circumscribed 
Removal of Cortical Substance. 

Now that we enter upon the much discussed problem of the 
localization of the cortical !unctions of speech, let us take for the 
solution of this task the guiding principles from the results men
tioned in the preceding chapter. 

Our previous researches have shown what are the functions 
of speech belonging to the cerebral cortex. vVe found that only 
the apparatuses for the mechanical consummation and connec-

1 Compare &mt, Concerning ataxic and paralytic derangements of motion in pro
gressive parn.lysis. Arch. f. Psychiatrie. Bd. 5. S. 112. f.-Meynert, Vierteljahrscbr. f. 

Psycbiatrie. 1867. S. 1661 und Arch. f. Psyr:hiatrie. Bd. 4. S. 417.-Bcrnltart'lt, Arch. 
fiir Psycbiatrie. Bd. 4. S. 698.-Samt, Zur Pathologie der Rinde. Ibidem. Bd. 5. S. 

201. 
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tion of the movements of articulate phonation exist in the infra. 
cortical reg ions of the bl'ain ; that the formation of syllables and 
words, however, as is required for the purposes of speech, takes 
place in the cortex. Articulation, in so far as it is an intellec
tual task, must be i-egarded as a cortical function. The infracorti
cal appani,tuses for articttlation simply accomplish the formation 
ancl union of sounds in that strength, rapidity, and sequence in 
which the cortical sound-keys are struck . • 'Ve may further as
sume that the pel'ception of articulate sounds simply as phenom
ena of noise, or of text-characters as simple optic::il phenomena, 
takes place in the infracortical reg ions ; whether, however, their 
recognition as acoustic or optical images of this or that character
istic form is completed undem eath the cortex, is uncertain; in 
any case, though, their comprehension, that is, their union with 
the necessary conceptions, their use as signs for the expression 
of the thoughts, takes place in the cortex. Here also take place 
the processes of excitation, by means of which a word as an 
acoustic or optical image is transferred in its sensory sound
divisions to the sound k ey-board (Lautclaviatur), where the 
word-text, previously transposed into the note -text of remem
bered movement-images, is played off. Finally, the cortex is 
the secret workshop of the thoughts ; here the representations, 
as they develop themselves out of the divers sensory and motor 
operations of the nervous system, are conceived, joined together 
in logical membership, and by means of especial associatory 
processes translated into grammatically shaped and syntactically 
constructed word-symbols, which then, through the key-board, 
reach motor expression. 

It is almost superfluous to remark here again, that we must 
connt as a part or the cortical divi sion, which has to perform 
these important services, not only the several layers of gray 
substance on the surface of the hemispheres, but also the mas
sive fibrro arcuatro in the white mednllary substance of the hemi
spheres, which, as Meynert's Association-System, unite together 
the cortical convolutions of different regions. The fibrous sys
tem of the corpus callosum also, which unites the cortical convo-
1 utions of both hemisplwres, is to be added to this department. 

w ·e will not enter with high soaring expectations upon the 
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giant ta k of tracing up to this or that portion of the cortex, 
the di1Ierent functions of speech of the cerebral cortex, since 
we have discovered how modest is the resul t which pre,· ious 
scientific investigation of the functions or the cortex has in 
general attained in this clirnl"tion. \Ye will especially turn away 
with a smile from all the nairn attempts to locate a "seat of 
o;peech" in this or that conrnlutiou of the brain. It is ,t priori 
prnbable that an enormous association-tract in the cortex has 
been assigned to speech , e\•cn though the souncl key-board may 
be confined to the allterior cortical regions, through which the 
impulses of will have their outlet, since it (speech) must be 
bound up with the entire tract of conscious conceptions, and 
this indeed stretches acrnss the entire cortical region. Probably 
the entire cortex takes part in thought, although the indiridnal 
conceptions must be realized through the inte1Tention of differ
ent plexuses of cells, according to thp sensory sources out of 
which they are form ed. \Ve must not, indeed, so regard thi s 
localization as if oue conception were bound up with one partic
ular point, and another with another, or as if one cell served 
only for this and for no other conception. " re may assnnw 
that the functional connections, whose excitations are transposed 
into conceptions of this or that class, extend 01·er wide region;. 
Moreover, the simpl est abstraction is bound up with numernus 
intuitions, movements, and judgments of the senses. It is fur
ther v~ry probable that the same cell can enter into ,·ery differ
ent con11ections, and aid in the constrncdon of different concep· 
tions. The cortex, too, is the very organ in which, after an 
injury to its substance, the endless in terlacing of the channels 
contained in it g uarantees to the law of substitution an exten
sive, though not unlimited application. 

For all those who do not hold the view that words and 
though ts originate from sources abo,·e and outside the nen·e 
substance, the localization of the functions of speech in portions 
of the cortex follows as a necessary postulate of logic : the 
reason for this lying in . 11e fact that, after circumscribed injuries 
of the cortex, sometimes only the motor word with its image 
of movement, sometimes only the sensory word as a representa· 
tion of articulate sound ot· of writing is wanting, and sometimes 
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only the connection between a word and i ts conception is inter
rupted. The motor-formation of wo rds must reach completion 
by other channels than tho'e of the acoustic and optical worcl
images, and these hy still others than those of conception. Bnt 
so soon as we attempt to designate more exactly these paths by 
the aid of clinical expe ri ence, we are brought up against difficul
ties which a re too great for u s. " ' e are speedily lecl to the con
clusion that the paths of speech are so intertwined with each 
other ancl with those of conception, that we cannot succeed in 
disentangling them and marking clown the separate stations of 
the labyrinthine way. The region of the k ey-boarcl of speech 
only can be pretty exactly ascertained. 

Physiologieal experirnent, as we might expect, leaves us here 
in the lurch; we are thrnwn entirely upon cl inical observation. 
One solitary result of the experiments of Hitzig ancl F errier with 
electrical irritation is of signifi cance for our problem. These 
investigators assure us that it is possible to evoke movements of 
the mouth, tongue, and jaws in clogs and monkeys, by placing 
the electrodes on the under part of the frontal l obe, at the point 
where it borders on the fissure of Sylvius. In the more precise 
designation of the place, they clifl'er somewhat from each other, 
it is true. Hitzig locates hi s motor cortical centre for the 
above-mentioned muscular regions in the monkey in the lowest 
part of the anteri or central convolution, whilst Ferrier places 
the same close in front of this, in a region corresponcling rather 
to the so-called tract of Brnca in ma n. Hitzig found, likewise. 
that from this point he obtained not only unilateral movements 
of the regions of the month on the opposite sicle, but also 
bilateral. It appears, therefore, that the fibres of the cortex 
leading to the muscles of the region of the month proceed 
from the designated cortical tract, ::incl that the excita tion of one 
hemisphere suffi ces to throw into contraction the muscles of the 
mouth. 'l'he results of this experiment coincide with a fact, to 
which we shall rectu· more in detail farther on, viz., that in man, 
in the great majority of instances, it is the lesions of the fromal 
ancl insular region, and espec ially of the posterior portion of the 
thi rd frontal convolution bordering on the lower part of the 
fissure of Sylvius, the region of Broca, by which speech is much 
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interfered with, and that lesions of one side alone suffice to ]>l'O

tluce such effects. 

The difficulties which stand in the way or the localization of 
the functions of speech in the cortex, by the aid of clinical 
observation, are of several kinds. 

1. The coarse anatomy qf the cortex is a science of ~uy 
recent date. All of the oltler observations are scarcely available 
as reganls anatomical points, and are generally very inexact. 

The researches of Gratiolct (1854) first clearly established the relations as to 

form of the su rface of the human cerebrum, ancl made possible a more exact topo

graphical description of its lciiious, as was first carried into execution by Broca. 

(lSG l ). The useful little monograph of Ecker 1 makes it ea'>y to-day for any one to 

accurately designate the position and extent oI cortical injuries. 

In order to understand how superficially localizations are recorded even in the 

writings of the best of the older observers, let one cast n. glance at the principal 

works of such men as Bouillaud, Lallemand, and Rostau, to whom, notwithstand

mg, the pathology of the brain owes so much. They arc content to indicate the 

afrcctcd lobe with the general designation, "in front,' 1 
H behind, 11 "in the middle," 

etc., and with an equally indefinite appreciation of the extent of the lesion. One 

~eldum learns whether the cortex or the white medulla., the corpus striatum, cen

trum scmiova.le, etc., was the seat of the lesion. Andral and Durand-Fu.rdcl are 

indeed more exact, although they seldom reach our present topographical require

ments, and never in the cortex. Even so great an anatomical authority as Cru

veilhicr gives a.n incorrect description of au injured brain, as a reference to his ac

companying admirable plate shows (compare Chap. XXIIL). Laborde 2 remarks, 

in a work published in lBGG, that, according to his belief, his predecessors had 

ovcrlookecl the frequent simultaneous occurrence of points of softening in the cortex 

and corpus striatum, only because in examining the brain they had made too hasty 

:mcl too few sections i but bis own specifications of locality are equally unsatis
factory. 

An anecdote which Broca. 3 relates is very instructive. One clay Duchenne 

informed him that Trousseau had found the region of Broca uninjured in a. man 

who suffered with aphasia. Immedia tely Broca. repaired to the IIOtel-Dieu, and 

di!'-lCovcrecl that Trousseau had overlooked a softening of this tract, which existed 

oear one of the parietal and island con,Tolutions. When n man so conscientious ns 

Trousseau allowed himself to be guilty of such an oversight, in the midst of the 

dispute over Broca's hypothesis, and after Broca had insi1:tcd with the utmost vigor 

1 Die Hirnwindnngen des Menscben n. s. w. Drnnnschweig, 1BG9. 
1 Le ra.mollissement ct Jn. congestion dn ccrve:m, etc. Paris, 1866. 
3 Bulletin <le la $OC. d'nntbropologie. 1803. p. 201. 

VOL . XIV.--4G 
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upon the necessity for au exact determination of locality, what ar~ we ~o expect 

from the great mass of ordinary observers 1 
The records of cases which Bateman collected together from almost the entirt! 

literature of educated countries, in his monograph "On Aphasia," published in 

1869, shows in au astounding manner how badly the material bearing upon disturb

ances of speech had been dealt with up to that time, from au anatomical, and, Un· 

fortunately, also from a clinical point of view. 

2. Just as little can critics pmfess to be content with the 
descript ion o( derangements of speech by most of the older and 
many of the more recent observers. If anywhere, then here 
should obtain the saying of i\Io rgagni, that one shonlcl weigh 
and not count cases. 

In the older observations, stammc1'ing and stutter ing are not once distinguished 

(compare Chaµ. X."\.XIV.). Duchenne first sketchc<l out a more exact delineation of 

disturbances of speech in hulbar paralysis (18GO). A )'car later, 1861, B roca 6rst:. 

chal'actcrized <lpliasic disturbances of the cortex in two admirably described cases, 

for which he proposed the term" A.phemia," which was exchanged by Trousseau 

for the now commonly used" Aphasia." 1 Trousseau afterwards distinguished more 

exactly between aphasia and other forms of deranged Leyden, in 1867, 

first contrasted aphasia •v-ith auarthria. 'Yilliam Ogle, the same year, made a 

distinction between ataxic and amnesic aphasia. Steiuthal (1871) separated the syn

tactical derangements of speech, under the name of akataphasia, from these other 

two forms o( dcrnuged word-formation. How carelessly one rushed nt the diag

nosis of :-tphasia, and that not long ago, appears from a remark of Jolin Ogle,~ that 

some one had brought a patient to him as aphasic who spoke indistinctly on 

account of au absence of the tongue ! 

3. It is by no means al ways easy to carefully establish, auconl
ing to symptorns, the category ol any given affection of speech, 
aml to ascertain always what form of dumbness one has before 
one, whether one of difficult ancl alterecl speech, or of irupedecl 
comprehension o[ "pecch. 

'Vhat difficulties may we not have simply to establish whether a man cannot or 

will not speak? 'Vhy an individual docs not attend to com'crsation? 'Vhcthc1 

hr; docs not hear it or will not hear it? Wl1cthcr he does not understand the words 

on account of weakened intelligence, or on account of absence of mind, or because 

he no longer recognizes the word.images? Whether he mutilates the words, and, 

i Accorclin~ to the suggestion of the learned Greek scholar, Krisaphis, made up o( cl 
privative. and .pd:cru, speech. 

~Lancet. 1808. l\farch 21 
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stammering, distorts the sounds on account. of bad training, on account o{ con. 
genital defective development or paral)'sis o{ the tongue, and the like ? 'Ve have 
already prev iously drmonstrated how difficult it often is to be sure of the milder 
forms of paresis o f the tongue, lips, and palate t 

4. Under such circurnsta11ces, one can readily appreciate how 
li tt le aicl we shall derive, in our task , from using the statistical 
method. Single observations can outweigh whole tables, partly 
on account of their extrenie exactness, and part ly on account o( 
their inherent force of dcmonstmtion. This inherent worth j, 

shown by different factors. The more sharply a lesion is con
fined to one spot, the more q nickly m1d completely also cloes 
the structure of the affected spot become injurecl thereby; the 
heal thier the incliviclual was previousl y, and the more sudden. 
the more marked, the more lasting the subseque11t derangement 
o( speech, with just so much gi-eater certainty may we cleduci> 
the disturbance from the les ion of the affected spot 

There arc many persons, and espec ially the debilitated and nervous, who requi re 
but a slight disturbing force to render them speechless for a e.hortcr, and, indeed, 
in some instances, for n longer time. An exc itement of the feelings, a moral shock, 
:i rush of blood to the head, a rapidly-dcYclopcd isch;cmia of the brain, such a,; 
easily occur in affections o{ the heart and scleroses of the arteries, suflice to bring 
about in such people dysarthric, dysphasic, Should a cir-
cumscribed coarser lesion be present at the same in such a case, one miglit. 
readily commit the error 0£ ascribing to it the disturbance of speech, although this 
p<'rirnps origi nated in the congestion or ischremia of other parts. 

5. Tlio:;p faclo1·s which <>:;tablbh the i11tri11si!" Yalue of ::L case 
:cm n1l't with. in the clifferPnt morbid procPsses wl1ich le<icl to tl1e 
clestrnction of portions of lhe cort<>x, in Yery Ul1equal mtio. 
Refl'ning to the previously mentioned (p. 684) considerat ions on 
this point, we will now only remark that by far the most rnlu
able material for clinical st lld)" is alfordPcl: (!)by Necrotic sqfZ
mi11r;, 0sp0cially as a 1·esult of I he closnre of small terminal 
artPl'ies by embolism 01· th rombosis; (2) by injurifs which pent·
lmte on ly tlw sub:;tance of fl1e eortex, the direction ancl extent 
of which ean be exactly determined. These hitter are especially 
adapted to eluciclate the immediate consequences or "' circum 
sc1·ibec1 interrnption ancl il-ritation of the cortical tracks. Points 
of softening afford the best opportuni t.y of ascertaining the more 
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permanent sequences of the removal of a portion of the cortex . 
.Jielllorrlwgic foci and abscesses stand in the second rank. For 
reasons already stated, observations on tumors and scleroses of 

the cortex are to be used with the greatest caution. 

6. The symptoms which follow, either temporarily or perma
nently, a lesion of the cortex are at times phenomena of sti'mula
lion, ·at lirne.s those of paralysis. 

In regard to the plwnomenct of stimulation, we must not for· 
get that they can be evoked by irradiation and reflex action from 
distant organs, with which the po1-tion of the cortex is con· 
nected; their local int0J"]Jretation is t!Jerefore always difficult. 
'!'his is t rne, e. !]. , for the phenomenon of stuttering, which has 
been observed, among othet· things, in the limited encephalitis of 
the posterior districts of the cortex. It does not show that here, 
posteriorly, motor districts were directly involved in the disease. 

If a function is only t0mporarily wanting, in cases of paraly· 
sis, we are still not jnstifit,d in asnibing this function to the 
injnred or destroyed portion of the cortex, since its absence may 
also possibly be explained as an inhibi tory phenomenon d11e to 
irritation, in the sense used by Goltz. This comes into considera
tion, namely, in cases of injury to the brain and inflammatory 
d~posits; less so in the necroses due to thrombosis. The perma

nent cutting oil' or c1istn1·bance of a function is, on the other hand, 
to be i·efcrrcd with certainty to the portion of the cortex ab
stracted. If we see the same derangement of function, after 
destrnction of a portion of the cortex, result in one case as a 
temporary thing, in another perma1wntly, we may then assume 
tliat thi s part is, indeed, entrusted in some degree with the affect· 
eel function ; that, however, an accommodation could only be 
bronght about in the last, and not in the first case, by means of 

substitu tion. " 'ithout this hypothesis it is incomprehensible 
why lesions of one and th e same cortical divi sion nre followed, 
perhaps in three consecutive cases, by permanent di sturbances ot 
function of the same nature, and then in four or fil" e cases by 

only temporary ones. Since it is not possible to explain dys
phasic distnrbances by a resumption o[ the fun ction of infracor · 
tical organs, as is permissible for certain locomotor funct ions, 
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there remains no other resource for us but the supposition that 
in these cases the l'ical'ious activity takes place through preserved 
portions of the cortex, either in districts of the same hemisphere 
with the l'<'q11isite connections, or in symmetrical regions of the 
other hemisphere. 

It was noticed ernn by Brocu that the extent of the lesion of a 
cOJwolution stunds in no fixed relation to the extent of the con
seqtwnt uphasir distnrbunce. \Ve utso sometimes see incon
siderable mutilations of a certain tract injure n, gh·en function 
peTmanrnLly, a.ncl, again, Ior only a short time. rl'ho reason of 
this is sti ll entirely obscure. 'l'here are, perhaps, in every district 
especially imporlunt points of union of the cortical pa.tbs for 
which n, snhstitute is more difficult than for other points. Great 
individnul diffPrences also exist in the anatomical disposition of 
the cortical pa.tbs, as Flechsig proved for the paths in the spinal 
cord. 

CHAPTER XXIII. 

Literature o( the Localization of Speec:h.-Gnll.-Bouillaud.-Mnrc Dnx.-Broca. 
-Formulariznlion of the question~ to be asked at this Poiut.- Does lhe Entire 

Destruction of Lhc Two Anterior Lobes cause Lof.:s of Speech ?-Do Aphasic 

Disturbances originate only iu Lesions of the Anterior Lobe:::, and espccilllly of 

the Anterior J rcmisphct'(!S propcd-Do Aphasic Dcrrmgcmcnts occur only, or 

even principally. in Lesions of t.hc Left Cerebral llemisphcrn ?--Do Le~iuns of 
the Left Anterior Lobe lead more frequently to .Aphasic and Mingled .\m1rthric 

and Aphasic Disturbances than those of other Portions of the Brain ?-What 
Region o( the Left Anterior Lohc do we find oftcnc::.t Injured in Aphasic De

rangements ?-Does the unusually frequent Concurrence of such Dcrnng<'mcnts 

with a Lrsiou of the .Left Island Region bear any Hclntion to the great Fre

quency of Left-sided Embolic Softcnings 1-ls the Third Frontal Convolution 

of Vital Importance for Speech?-·what is the Bac:.is of the Pre-eminence of the 

Left o\·er the Right Hemisphere in Speech ?-Broca's Thcory.-C'auses of the 

Predominating Use of the Hight Haud.-Cnn one distinguish, within the Cor

tic1\l Hegion o( Speech, Centres for the Motor Co-ordination of ·words and 

Acoustic Word-Images1 

The literature oC thP loculization of spPerh is associut~d 
mainly with the names of Gall, Bonilluud, lllarc Dax, ancl 

Brocu. 
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Gall is the proper father of this idea. He distinguished 
ht"<tween '· word-sense" a.nd "speech-sense," and referred the~e 
rnpacities to the frontal lobes behind and above the orbits. 

His pupil, Bonilhwd, deduced speech from two elementa1-y 
pmcesses connected with the brain: the formation of the in
temal words as symbols of thought with the memory of wonls, 
and the fonnation of external words. The latter, he maintained, 
is govenwc1 by an especial co-ordi nating principle. This "prin
cipe ler;islatel/r de la parole" he located in the anterior lobes 
of the brain, i. e., in the divisions of the cerebrnm over the 
lis8lue of Svlvius and in front of that of Rolando.' 

.\larc D~x recognized the strikingly frequent concmTenee of 
derangements of speech with lesions of the ],,ft ePrnbral hemi
splw1·e. 

Broca confirmed this, and refen-ed the r0matlrnble fact to the 
same eauses which make most men right-lmndecl, viz., that they 
preferably use the left cerebral hemisphere in the more delicate 
ta.ks. .l.t the same time he ascribed an i1nportant rule to the 
third frontal convolution, and especially to the posterior third of 
the sam0, in the power o[ articulate speccl1. l\Iost people-all 
rigl1t-handed people, exercise only the left thied frontal convolu
tion in speech. 

Gall has the great merit of lrnving introduced the method of dissecting the 
brain from below upward, of having recognized the continuous medu!Ja.ry strands 
of the brain, and of having traced them from the spinal cord below up to their 
radiation in the cerebral cortex. This furnished, Lberefore, the necessary anatomi

cal foundation for the localization of brain-functinns: the connection, namely, of 
the ganglionic central masses of the brain, by means of isolated bands of fibres. on 
the one side with the senses, and on the other, with the movable members of the 

body! 1 The word-sense is, according to Gall, merely an especial memory for words, 
which is independent of the intelligence, a.s the case of that child proves, who at 
the age of five years learned by heart all the fables of Lafontaine, and afterwards 

still a whole volume of the "Cours de :Mathl!matique" of Bczout. 
Different from this, according to Gall, is the speech-sense, the philological tale11t, 

1 That is, not merely in the cortex! 1'rousseau reckons, among the deeper portions of 
the bra.in, the anterior half of the island and the corpus striatum as a part of the an· 
tcriorlobe. 

~Gall et Spurzheim1 Anatomie et physiologic du sytCrne nerveux. Vol. 1.-IV. Parii:1, 
1810- 1810. 
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the ability to investigate the genius of languages. In the preface to his grc:1t 

work Jie relates in detail how he was stru<'k, even as a school-boy, with the varying 

m<'nlal gifts of his fellow-scholar~, and especially with the concurrence of large 

:-;t~u·iug eyes (goggle-eyes) with the ability to commit things to memory. By this 

obsenri\tion he was conducted, as he declares, to his brain-studies-which form au 

q>och-and, unfortunately, also to his great errors iu phrenology and cra.nioscopy. 

(h1ggle-eycs, he cleclarccl, indicate word-sense," Schlappaugen "-that is, downward 

projecting ('yes (ycux pochct6s), spe<'<"h-scnse. 

Thomas Hood published in the Phrenological Transactions, Vol. III., of the year 

11'122, the first case of aphasia more carefully described and illustrated by an au

top~y ; t here was a les ion of tl10 left frontal lobe. 

Bouiltaud's doctrines have Uccn presented in his well-known work upon cerehral 

iutlamrnatiou, 1 in an especial treatise ( 1 8~5),~ and in several very lively and often 

hotly contested debates lwfore tiH• Pa1;s Academy of Medicine. 3 Tic nlso nrnde 

l''perimcnts upon animals as to th<' functions of the cerebrum, in or<ler to support 

his statements." H e collcctecl gr:u.lually more thnn fin hundred cases ol his own 

:md others, very few only of which, however, respond to critical demands. Bouil

laucl properly distinguishes the movements of the tongue as au instrument of 

speech from its movements for other purposes of the will, nnd the speech paralysis 

of the tongue from its other forms of pandy~i~. Bouillaud did not succeed in 

g-aining the al'scnt of a Lallemand, Andra!, Cruvcilhier, 'rrousscau, and other 

celebrated contemporaries, to the localization of his '· principe Iegislateur de Ja 

parole" in the frontal lobes. The chief objection which was made to it was that 

the power of speech h:l(l heen pr<'scnwl after supposed total destruction of both 

anterior lobes. On that account Bouillaud offered a prize of 500 frcs. for whoever 

~hould authenticate such a case. lie never would acknowledge that it had ever 

been ohserved. 
Marc Dax, a physician of SommiCres (Gard), delivered (I 836) to the meeting of 

physicians at :Montpellicr an essa.y, which, in spite of its surprising contents, long 

remained unnoticed.~ 
He had, in every case of li cmiplcgia. with implication of speech, since 1800, 

found the para.lysis al ways on lhe right -.idc and the cerebral lesion on the left; 

if the leflion existed on the right f'ide, lhc>n speech wns not affected. He collected 

a quantity of observations from the literature of the subjr.:ct, which seemed to him 

•1 Bo1tiUwul
1 

Trait6 de l'encCphalite. Pa.ris, 1825. p. 137 seq. 

~ Recherches cliniques proprcs :l. dCmontrer que l:l. perte de la. parole correspond ii. 

Jn JCsion des lobules :mt.Crieurs du cerveau, et U confirmcr !'opinion de Mr. Gall sur le 

Ri~e de l'organe du la.ngage nrticu!P. Arch. de MCd. 182,J. 

J Bulletin de J'Aca.cl. de MCd. 18:30. T. IV. !'· 282-!l28. Ibidem. 1848. T. XJII. p. 

nW-779. fbidem. 186+-65. T. XX.."'\:. p. !'i75 seq 

• Jf11ge11<lie, Journ. de phyRiol. exp(ir. et patbol. 1'. X. 1830. p. 31i 

A .If. Dax, LC!'lions cle la. moitie: gauche de l'encCphale, coincidant a.vec Poubli dei. 

~igneR de la pensCe. 183G. Published in the Gaz. Hebdom. 1865. Apr. :No. 17. 
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to establish the coincidence as a Jaw. This treatise first excited attention when G. 
Dax, the son, laid before the Academy in 1863 an cssay, 1 in which-referring to 

}iis father's paper, and to 1-10 cases, most of which occurred in the practice of 
others-he postulated the constant con0urrc11ce of disturbances of speech with 
lesions of the left hemisphere. The reporter Lclut disposed of the subject summa-

with a few contemptuously discouraging words, and declared all attempts to 
to be simply u Phrenology," which he had previously Lranded in 

"pseudo-science.'' 
This gave Ilouillaud occasion to enter the lists, not for the support of the 

exaggerated and therefore false statement of G. Dax, hut for the localization of 
the power of speech in general, which led to one of the longest and most import· 

ant discussions ever held upon this subject. 
Broca, previously an opponent of Bouil\aud's localization of the power of ar

ticulate speech, came forward (1861 e) with a dogm:l which excited universal atten

tion, and which adopted the hypothesis of Bouillaud and marked its outlines more 
precisely: "The integrity of the left third frontal convolution, and perhaps also of 
the second, is essential for the dcn-elopment of the power of articulate speech." His 

proposition was supported by two cases, both carefully observed, and minutely 

analyzed. 
Iu the next two years the Paris doctors, at the autopsies of all aphasic per.sons, 

to which Broca was invitcd,3 out of fifteen cases found fourteen times lesions caus
ing destruction in the posterior third of the left third frontal convolution. In all 

these cases the lesion was not confined to th is region; there were always still other 
neighboring portions simultaneously affected, sometimes these, sometimes those. 
and in different degrees; but as to the one point in question, they all l:Oincided. 
They seemed, therefore, to render it necessary that we should regard the posterio1 

third of the left third frontal convolution, which has since been dcsignatc.:d as the 
region of Broca. as the portion of this convolution essential to articulation. Only 
in one case (Charcot's 4), Broca found nothing in the left third frontal conrnlution 
except an unimportant alteration in the form of a fatts degeneration of the capil 
larics, whilst the left temporal lobe and the left island were extensively destroyed 
by masses of softening. 

On top of this came au observation of Parrot's,s which seemed especially suited 
to place in a clear light the great significance of the left third frontal convolution 

contrasted with the right. In the case of a woman, afllicted since childhood with 

1 Observations tendant a. prouver la coi"ncidence constante des clCrangements cle la 
parole avec m1e lCsion de l'bCmisphCre gauche du cervean. Bull. de l'acad. de m6d. 
1864-G.3. T. XX,X. p. 17::l. 

~Sur le siCge de la faculte du lnngage articule, avec deux observations d'aphCmte 
(perte de la parole). Bull. de la soc. anat. T. VI. Aoflt, 18Gl 

~ Remarqucs s1ir le siCge. le diagnostic, et la nature de l'aphCmie. Bull de la soc. 
aaat. Juillet, 1803 

4 Gaz. hebdom. ISG3. p. 473. sBroca,l. c. Ju.illet, 1863. 
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a contraction of the left arm, whose speech was unclianged, the right third frontal 
convolution with the island was fouu<l destroyed. 

Next, 1 Broea proposed a hypothesis for the of this superiority of 
the left hemisphere; he attributed it to the use of 

by the majority of people, and on this expla ined cases in with 

congenital absence o f the l eft third frontal couvolntiou, speech was still aclJ.uircd. 
Such a case, observed by :Moreau (i n Tours), was communicated by himself. A pcr

sJn forty-seven years of age, from earliest childhood an epileptic, learned to speak, 
to read, and to sew with the left hand, although the entire left first primitive con
volution which surround -; the fissure of Sylvius was wauting. She knew how to 

cxpre~s her ideas very well. This person was forced to exerci se the right ccrcbrnl 
hemisphere in sewing and speaking, because the left was not available therefor on 
account of the absence of the first primi t ive convolution. The ability to learn to 

is therefore, according to 13roca, dcpcuclent upon the integrity of one at 
of the third frontal convoluti1J 11S. Most people exercise only the left third 

fron tal cournlution for this purpose. 

'.l'he questions which were c1ebatec1 by Bonillaud, Dax, and 
Broca, we will now sti-ive to formulate separately ancl to answer. 

1. ])oes the entire destruction ef both anterior lobes entail 
the Toss of the power qf' speech? 

The error of Bouillaucl 's views would be immediately proved, 
dicl observations exist in wliich both the anteriot· lobes' ha1·e 
been entirely destroyed without loss o[ speech. A well estab
lished case of this kincl " ·onlcl be positirn proof that speech is 
not limited to the anterior lobes. By such a case Broca's the
ory would likewise be upset, according to which articulate 
speech is only possible where at least one of the two third con
volutions of the brain remains uninjured . 

So far as we have succeeded in searching the literatme, 
there is no trustworthy obsetTation where one has found with 
unaffected speech a to ta I destruction of both anterior lobes, or 
even only of the collectirn cortica l tracts in front of the fissure of 
Rolando ancl that of Sylvius. Those alleged cases of this kincl 
which have been cited against Bouillaucl by very well-recognized 

1 Du siCge de la facultC du langnge art i cu l~ dans l'bCmisphere gauche du cerveau. 

BuU. de la soc. d'anthropol. T. VI. 186.J. Juin 15. 
2 We use this designation always in the senoe of Bouillaud, according to Trousseau's 

commentary. 
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autl1orities, do not bear criticism. In this we must do justice 
to Bouillaud. 

This is true, namely, of the often quoted case o f Crnveilhier, 1 wllich we cousid-
An idiot, twelve of ag~, gave expression to her 

longings According to the text d escrib ing 

the case, both anterior lobes were entirely wanting; according to the drawing, con
siderable portions o f both lobes were preserved, an<l cspeci:illy the larger portion of 

the left third frontal convolution. 
In order to draw out Bouillaud, Vclpeau 2 demanded the prize of 500 francs 

for a case in which a lolmlate<l cancer had professedly d estroyed the anterior 
lobes i in t ru th, however, it lHld left un to uched the greater part of them, and espe
cially two-thi rds of the left frontal Lobe. The subject, a hair-frizzier, sixty-six 
years of age, had constantly indulged in obscenity up to the last days of his life. 

On the other hand, it distinctly >ippears from cases just men
tioned and from others since published, that sometimes large 
portions of one or both frontal lobes am damaged, without a1-tic
nlate speech bPing on that ::wcou nt destroyed. Among all of 
these cases, however, there is no t one, so fat as we have been 
able to discover, in which the third frontal convolutions on both 
sides were wanting. The cases of mutilation of both frontal lobes 
observed up to the present time testify clistinrtly, therefore, 
neither against the theory of Bouilland, nor against that of 
Broca. 

Bergmann 3 has communicated a new and very remal'kable case of extensive 

traumatic: injury of both frontal lobes without loss of speech ; still li ere also the 

upper part of the le[t frontal lobe, together with the front:il convolutions of the 
right sid e, remained intact. 

2. Do aphasic disturbances resitlt only from lesions ql the 
anterior lobes, and especially of the parts qf'tlte hemispheres 
proper situated infront of the fissure qf Rolando and that of 
Sylviits? 

To this the answer is to be decidedly given, that, as well in 
temporary as in permanent aphasic distmbances, the anterior 

1 Anatomic pathol. VITI. livr. pl. 6. 
~Bull. de l'acad. de mCd. 184:l. p. 862. 
3 Vircbow's J abrcsber. fiir 1872. Bd. 2. S. 52. The observation of Avonde is of a 

similar nature, but it excites very little confidence. (TbCse de Pari>1
1 

1866.) 
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lobes have not seldom been found intact and other regions of the 
cerebrum destroyed. For instance, aphasia has been observed 
in lesions of the island lobe, of the parietal and temporal Jobes, 
or of several of these at the same time. vVe shall become 
acquainted with examples enough of this nature. 

3. Do apltasic disturbances occw· only, or even chiefly, with 
lesions of the left cerebral hemisphere? 

W e have previously seen that auarthric disturbances of the 
severest character proceed from the oblongata, the pons, and the 
tract oC the intra-hemispherical channels of the will (including 
the corpora striata)' ; nevertheless, as regards the latter, it has 
been made plain that lesions of the left hemisphere interfere with 
articulation much more seriously than do those of the right. 

li one pays regard to the aphasic and mixed aphasic and 
anartluic derangements with and without hemiplegia, equally 
whether they proceed from injuries of the cortex alone, or from 
such as involrn both this and the caudex cerebri, their strikingly 
much greater frequency and permanency of occunence in lesions 
of the left hemisphere must be accepted as an establi shed tact. 
8t>gnin,' in New York, out of 260 cases of hernipl egia with con
current aphasia, calculated the proportion of the ~phasias in 
consequence of left- sided hemispherical lesions to those in con
sequence of right-sided ones, to be as 243: 17, that is, as 14.3: 1. 

The ground for th is remarkable difference has been sought in 
the fact that, apa1·t from the question of aphasia, the 1eCt hemi
sphere is more frequently the seat of lesions than the right. 
This is, however. not correct, since, according to the investi
gations which V nl pian and Charcot made at the Salpetriere, 
one finds both ]1emispheres about equally often affected. For 
58 hemiplegias from lesions of the right hemisphere, they re
corded 52 from h•sions of the left. 

4. Do lesious qf the left anterior lobe lead to aphasic 
daangements q/'lener than those qf other p arts qf the brain? 
'l'o this question we must also answer unhesitatingly, Yes . 

1 Quarterly Journ. of Psycholog. Medicine, January, 1868.-In Hcimmond, A Trea

tise on Diseases of the Nervous Sy~tem. "New York, 1872. p. 199. 
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It has been sought to establish statistically the proportion of aphasias io 
lesions of the left anterior loUc (verified Uy autopsies) to those in lesions of other 

portions of the bram. Seguin placed it at 514: 31. But the t<lbles., which be col· 
lcctcd mainly from the writings of tlJC two Daxes and of Bouillaud, do not stand 

criticism. Wbatshall we say to this, not to speak of anything else, that these 
au thor.s ha.vc recorded 4G6 cases of aphasia, all with lesions of the left anterior lobe, 

and not a single one with lcsioui:; of other parts of the bruin? 
Somewhat more available is the testimouy of Voisin, 1 who in aphasia found the 

left anterior lobe affected 140 ti mes, the right anterior lobe only G times. As for 
the rest, he speaks of aphasias from lesions in ti.le oblongata and pons, which 

shows that he did not know how to distinguish at that time between aoarthria n.ud 
aphn.sia. 

The most instructive report on this question seems to us to be tbat published by 
Callcnder.2 Ile compared , with reference to this 

by hcmiplegia, as 
poi nt, a great number of 

presented themselves to lesions of the brain 

him and to Kirkes in one after another, iu the course of a series of years 

at St. Bartholomew's Hospital , in London. Deducting two cases of coma with 
right, and four cases with left hcm iplegia, in which the disturbances of speech 
could not be determined, out of thirteen cases of right hemiplcgia, aphasia was 

present twelve limes, and only once absent, in which case a li emorrhagic clot 

farther behind, that is, under the end of the lateral h orn of the laternl 
In thi rteen cases o[ ]eft hemiplegia, on the other band, genuine aphasia did not 

occur once; but in four cases there was a slight indistinct ness of speech from 

paralysis of the muscles. To this arc to be added, moreover, three cases of pre
servation of speech with lesions of the left half of the brain, in the posterior 
regions. 

15. Wliirh portion qf the l(ft anterior lobe does one find most 
often C(f/ectal in aphasic dera11 .r;eme1ds? 

The experiences o[ all phy:;icians agree, with singular t11ia

nimity, that it is esp ecially the region of the island, with the 
1win;hbol"ing vortions of th e frontal lobe and corpus striatnrn , 
injuries of which give rise to aphasic and mixed anarthric and 
aphasic derangements. 

Lohmcy<w 3 collected 53 carefully d escribrd cases of aphasia, in which an au
topsy had been made. In 50 cases the aphasia depended upou a. lesion of the left 

hemisphere, and among these the lesion was 24 times in the third frontal convo
lution; 34 time-; in it and its neighboring parts, including the island, which was 7 

1 Art. Aphasic, Diet. de m6d. et de chir. prat. 
~Rt. Ba.rtholo:u. Ilosp. lleports. London. III. p. 415. 1867. u. V. p. 3 1869. 
~ Archiv f. kliu. Chirurgie 1 1872. XIlI. S. 300. 
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times concurrently affected; 13 times in the left island; 6 times in this alone; 
only twice did it follow lesions o f the anterior portion of the frontal lobe, thrice 

of the middle lobe at the fissure of Sylvius, twice of the middle and posterior 
lobes, .four times of the posterior lobe. 

_.\.mong the lesions leading to aphasia, necrotic softenings, 
from embolism and thrombosis of the artery of the fissure of 
Sylvius, play a pl'incipal, even though by no means an exclusive 
part. Hemorrhages, abscesses, and tumors of this region pro
duce the same effec t. J accoud, in recalling the fact that cere
bral softenings from embolism occur much more frequently on 
the left than on the r ight side, and that these take theil' ol'igin 
mainly in the artery of the fissure of Sylvins, which supplies 
this region with blood, is disposed to explain the more frequent 
occml'ence of derangements of speech in lesions of the left hem
ibphel'e simply by the greater frequency o( embolism of the left 
ar tery of the fissure of Sylvius. Statistics, however, do not 
justify such an assumption. 

It is, iudeccl, correct that in the two tables of :Mcissner,1 out of 38 cases of one
siclcd emboli sm of the artery of the fissme of Sylvius or of the carotid , these arte
ries were plugged 2G t imes on the left and only 12 times on the right side. Bertin~ 

even found embolism of the left carotid, cerebral mtcry1 and tlie artery of the 
fissure of Sylvius, 31 times, and on the right side only 7 times. But, if we com

pare at the same time the proportion of the foci of degeneration in the brai n, 
upon the right side and the left iu general, ·without reference to their nature, we 
shall find that they occur rather more frequently on the right side than on the 
left. In 169 cases, Andral 3 found these lesions 73 times on the right side only, 63 
times on the left side only, 33 times in both hemispheres. Softcnings form cer
tainly a very large proportion o f the dcgcnernlions of the cerebrum which produce 
aphasia i but, in addition to them, hemorrhages, n.bscesses, and tumors occur as 

frequent causes of aphasic disturbances. 

If we take the proportion (as 31 : 7) of lesions from embolism 
oi the left hemisphere to those of the right, from the tables of 
Bertin, which are the most unfavorable to the right side, and 
compare with this the previously given proportion of aphasias 
accompanied by right hemiplegia to those with left hemiplegia, 

'&hmidt's Jahrb. Bd. 117. S. 24.'l. Bd. 131. S. 340. 
2 Ibidem. Bd. 147. S. 288. 
3 CI in. med. III. Cdit. J . v. pp. 377, 378. 
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which Se"uin fotrnd to be as 243: 17, then we have in the first 
case 4.4: ~ only, in the second 14.3: 1. 

From this it is perfectly certain, not only that tlie lesio11s of 
the l~fZ hemisphere are muclt more f1·eqnentl!J conllected with 
upltasic and mia:dt anarthric and aphasic derangements tlia11 
those qf the right, but also that it is cltiejly the anterior portions 
of the l1:/Z lwinispltere, ancl, .from amo11gst these, especially the 
portions bordering on the regivn qf the island, iokich lead to 
suclt results. 

6. Is the frontal convolution of serious importance .for arti
cidate speech? 

It was certainly not the result of chance that ont of the first 
seventeen cases of aphasia which presented themselves to Broca, 
in autopsies from the Paris hospitals, sixteen times deep-reach
ing lesions of the cerebrnm were obse!'ved, which all had this i11 
common, that they penetrated into the posterior third of the left 
thil'cl frontal convolution, and that in the seventeenth case, to
gether with a destruction of the island and parietal portion , 
there was present at least a milder anatomical degeneration of 
the region of Bl'Oca. The two fi1·,;t cases of Broca can.r with 
them likewise such an amount of internal evidence as is not 
often met with in clinical observations. 

CASE I.-A man, e ig hty-four years of age, by name Le Long, bad an apoplexy, 
with unconsciousness, one year and a half IJcforc his death. Aphas ia remained as a 

sequrncc until the cud-aphasia, without any otli cr paralysis whatever, with good 
intelligence, good memory and comprehension. lie performed properly nll volun
tary movements of the tongue, lips, etc., and could make himself comprehensible to 

others by means of gestures and fiyc words, whicli he uttered somewhat indistinct
ly, although he was able to articulate distinctly the sounds of which they were 

composed. 'Ve shall return later to the cletail5<. of the derangement of speech. 
Broca found a point of softening confined to the posterior third of the left second 
and third frontal ('onvolutions. 

CMm TI.-In an epilept ic. Leborgne, called Tan, because he answered all 
with this little word, aphasia, from the thirtieth to the fortieth 

ex isted ·without hemiplegia and with entire power to make himself com1ncheusiblc 
hy signs; whether it developed itself slowly or quickly could not be cliscovcre<l. 

Then there was added to the aphasia a gradually increasing hcmiplcgia of the right 

limbs and a modcrnte weakness of the right chcrk i the tongue moved freely always 
In addition to the syllable " tan," Leborgne cou ld , when angry, g ive vent to a long-
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oath. fle died at the age of fifty-one years. The autopsy disclosed softening of 
the left frontul cortex throughout a. wide extcnl, involving the left island lobe, nod 
tbe temporal convolution Uordcriug on the fis.'>urc of Sylvius; the softening also 
extended deep into the corpus striatum. Broca made it highly probable that the 
degeneration arose in the entirely demolished posterior half of the tliird frontnl con
volution, confined itself for a long time to this, and then advanced from this point 
to the other affected portions. 

Since then it has indeed been shown that injnries of othe1· 
cortical regions can also lead to aphasia, without its being neces
sa1·y that the region or Broca should be involved; but the con
currence of aphasia, with lesions of the left third frontal con
volution, has been established with such striking frequency that 
it cannot he the resul t or chance. By the side o[ the observa
tions o[ Bmca just communicated can also be placed many 
othen; of no less intemal value. One frorn Th. Simo111

1 e. ff., 
offer; almost an expcrimentLllll cl'llci8. 

A perfectly healthy man fell from his ho1H'. Ile got up immediately, took hold 
of the brid le, and was about to vault into the sadd le, when a physician, who by 
chauce accompanied him, approached and examined him. lie was unaLle to speak, 
but made himself understood by signs. Xo p:mdysis whatever wns present. On the 
head th!.!rc wa:.; a small wound with deprcs:;ion of the bone. Later, when death ensued 
from mcningiti:.; purnlcntn illld inflamm:ttory softening ol lite brain, a bit of bone that 
had bl'Cll broken ofT was found in the ll'ft third frontal convolution, which, together 
with the ::.ccond and the i!-lland, was softened. In the skull there was only a per
fectly round hole, no crack or fracture in any part. 

Another observation from Rosenstein' affords the proof that 
a hemorrhagic softening only as big as a hazel-nut, in the left 
thircl [rontal convolution, can give rise to aphasia ancl agmphia 
as thp only symptoms. 

A pC'r:-oou twenty-two years old, who suffered from diffuse nephritis, suddenly 
lost in the htst wcch of her life the power of speech. The countenance was pale, 
thr look staring, the pupils dilated; she understood what was said to her, put out 
the tongue when askud, took the drinking-glass when it wns offered, tried to nnswer, 
but only Urought out "ja-ja.'' She nodded approvingly when one guess<'d what 
her wishes were. and tried, when requested, to write; she only scribbled all sorts of 
scrawls, however, n.ncl no letters. She lived sixteen clays longer without the 

1 Berl. klin. Wocbenschrift. 1871. Nos. 45, 46, 491 50. S. 599. 
~ lbirlem, 1808. 8. 182. 
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aphasia disappearing. Besides the softening already mentioned, there was only 

found in the brain subarachnoidal reclema. The pati ent had been for a long time 

dropsical. 

The table of LohmPyer, ali·eady communicated, g i,·es an 
approximate rnpresentation of the frequency with which le:ions 
of the left third frontal convolution are found in aphasia, in con. 
trust to those of other cor tical districts. Out of fiity-three cases 
of aphasia, there are about thirty-four in which this convolution 
is affected with other P'Ll'ts of the bt·ain, or alone. 

Circumscribed poiu ts of softening iu other regions of the 
cortex, with the left thit·d frontal convolution intact, to which 
aphasic derangements could be refen ed with the greatest proba
bility, have been but selc1om found in thP right, more frequently 
in the left hemisphere. Peter' found such a focus in the right 
hemisphere, also in the posterior third of the third frontal con
volution. In the left hem isphere Meynert' saw a c1epot limited 
to the island ancl the cortica l layer of the operculum. Bernhard,' 
'Vernicke' and Finckelnbnrg • found the lesions confined to the 
left temporal lobes; Corn ii ,' Samt,' Tripier,' and myself,' to the 
com·olutions of the parietal lobe. Sander" described a case of 
aphasia in a patient suJiel'ing from epilepsy, in which a large 
spot of sof tening was seated in the medullary part of the cen
trum semiovale, in bundles of fib res which he considered to be 
fibres radiating from the corpus callosum. The mass extended 
from the central convol ution through the parietal lobe as far as 

1 Bullet. de Pacacl. cle mCd. 186G. 25 Avril. Discours de i1I. Trou8aca1i. The embol

ical softening reached downward as far a.s the corpus striatum. Together with apbaflia, 

there was right hemiplcgia. 

~ Wien. med. Jahrb. 1800. Del. 12. ~ 4. S. 154. Voisin a1so (Soc. mCd. hOp. Paris. 

1808) saw aphasia 'vith a softening limited to the left island. 
3 Archiv fiir Psychiatric. Bd. 4. S. 726. 
4 Der aphatische Symptomcncomplex. Breslau 1 18i4. S. 43. 

a Loe. cit. S. 3. 
' Gaz. mCd. de Paris. 186-l. p. 5'.l4. 
1 Archiv for Psychiatric. Bel. 5. S. 205. 
~ Gaz mCd. de Paris, 1874. No. 2. 
9 To this case and to some others of the above-mentioned observations I shall return 

later with more exactnei::s. 

w Arch fiir Psych. Bd. 2. S. 53. Together w ith n.pbnsia, there was right hemiplegia. 
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the cuneus, ancl encroaclwcl sonwwhat e,·rn npon the nwdullary 
part of the frontal c01wolution. "~e have alrmcly (Chap. XIX., 
at the encl) established, by obserrntions of Farge, Popham, and 
.faccoud, the fact that eYen circumscribed lesion", confint>cl 
1•ntirely to the white substance of the hemispheres pro1wr, cnn 
eause aphasia. 

It is only ill tlw case of the occipital lobes that wr hrwe not 
sncceeclecl in fincling sufficiently exact obserrntions showing that 
lesions of this vart have led to genuine aphasic disturbances.' 

Tlie left frontal lobe, and especiall!J its tliirrl frontal con-
1·ol11tion, possesses, !lien, by no 111eans a monozioly oj' producing 
aphasia, alllwugh it is most frequently brought about O!J lesions 
at this point. The island comes ne.Tt infrequency to the frontal 
lobe. Apliasias,froin lesions in other regions, are alwn!JS sim
ply exceptions lo Ilic rule. That aphasias are call eel into pxistpnce 
by lesions of the occipital lobes, is still to be more satisfactorily 
llrO\•ed. 

" 'hen we reflect h ow seldom indeed, in general, aphasic 
cleran~E:'lll Pnts 1wocPf'd from l esions of other regions than t11C' 
posterior portion of the frontal lobe and the islnncl or the left 
hemisphere, we shall lay great stress upon this uncommonly 
frequent concnnence-and the more so when we n•mt~mber tho 
perfect union which binds all parts of the brain togl'lhcr, ancl 
how easily cli•rangpmcnts in the circulation, nutrition, aml func
tion of one pa1·t kacl to the same in other pn1·ts. " 'lwn a dys
pepsia, a considemble congestion of the head, an annoyance, 
e1·cn, in the case or many persons, impedes the rememhrancP of 
worcls, or causes the stream of thoughts ancl phrases to starnl 
stil l, why should "-e be surprised that such rough onslaughts 
as hPmorrhages, ]1lngging o( t11e arterial conrses from cmbo1ism, 
thrombosis, nncl the likP, in different portions or the cerebrum, 
should be able to throw speech into Yarions sorts of disorders 1 

On the contrary, onP should wonder that the gro"s circnmscribecl 

1 The case of Brrtrnwn (Joe. cit. p. 481 which is quoted ns nn im~t:mcc of this kind, 

occurred inn pcr;ion who suffered from confm;.ion of idens nnd wenkncs.'! of thought; it 

wn!;j a question of and not of aphasia. The quite unsnt.isfnctorily described 

observations of Sia/I! \by cit. p. 35). and "Afffg1wn ( Vivent, De !'aphasic. 

ThCsc, Paris, 181/:'i. Obii.. VJ.), and others of a similar chara.cter, arc also quoted. 

VOL. XIV.-47 
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lesions of the brain, which lead to the characteristic aphasic dis
turbances of speech, are found almost al ways in one and the 
same region only_ This fact will probably stand out still more 
distinctly in time, the more thoroughly the cases, in which it is a 
question or genuine, that is, of ataxic aphasia, are sifted out 
from those in which there is only a slight word-amnesia, or per
haps a dyslogia. 

In consideration of all these circumstances, we venture to 
make the statement that the third frontal convolut ion of the 
cerebral hemisplwres is of vital importance for speech .' But this 
importance mnst also probably be g1·anted to the island. \Ve 
must likewise bring into prominence the fact that tlte third 
frontal convolution and the island of tlte left hemisphere Cl'i
dently play a more important rule in speech titan those of the 
ri.qht, and we must henceforth seek for the grounds on which 
this surprising difference rests. 

7. Wherein lies the reason of the .'!realer importance of the 
left oMr the right lwnispliere in spePch? 

As we have already stated, Broca' connected the strikingly 
more frequent occurrence of aphasia, after lesions of the left 
11emisphere, with the use of the right hand by most people, 
which again is dependent upon their being " left-brained," i. e., 
exercising the left hemisphere for the morn subiile requirements 
of manual dexterity. 

Those whom we style i·ight-lianded (" droitiers ") are left
brained (" gauchers du cerveau"), and vice versa. The greater 
skill of the right hand itself Broca d educes from the more 
rapid development of the left hemisphere, a view which Gratiolet 
affirms, ancl C. Vogt and Ecker deny. J\loreau's patient, whose 
case we considered above, could not be right-handed, because 
from defective development she lacked the left first primitive 

1 rulpirm twice found the two left anterior frontal convolutions the seat of soften· 
ing without aphaaia. (:fl[ o119ie, De l'aphasie. ThCse. Paris, 1806. Obs. V. and VII .) , nnd 
their orbital region once (Obs. V), 

' Bouillaud bas, moreover, claimed priority of the idea in his report to the Acad. de 
mCd., on the 4th and 11th of April, 1865. 



LOCALIZATION OP THE POWER OP SPEECH. 739 

convolution ; she was forced, therefore, to use the right hemi
sphere in sewing; when she learned to speak, she also must have 
exercised for this purpose and learned to use the right hemi
sphere. The same is true of persons whose left hemispheres have 
been mutilated in childhoocl, as was the case, e.g., in Parrot's 
patient, in whom the left island and the third frontal convolution 
were found destroyed, or in the woman whose brain was sent to 
us by Dr. Schaefer, of Loerrach. 

This person had reached thc ndvanced age of seventy years, nnd died from 
erysipelas terminating in suppuration of the frontal sinuses. She was an epileptic 
from childhood, paralyzed upon the right side, and blind of the right eye. She 
could spcilk "reasonably well,'' even a few hours before death; she had "a 
certain degree of intelligence, a propensity for thieving, nnd religious comprehen
sion." The right hemisphere is small, all the fissures and convolutions a.re well 
mnrkcd, although in an almost diagrammatic simplicity. The left hemisphere is 
for the most part transformed into a loose sac, which is kept in shape by the 
apparently unchanged pia, and contains a mere shell of ncrve·substancc from t to 1 
centimetre thick, half amorphous, half fibrous in its composition. The first frontal 
convolution ha<l alone survived as a more compact mass, especially in the median 
and orbital portion; whilst its cranial surface is narrowed, ancl, at the still recogniz
able first frontal fissure, loses itself in the above mentioned wall of the sac; in 
addition, a small supra-orbita.l , and particularly an orbital, portion of the second 
frontal convolution is still to a certain extent solid and recognizable; and finally, 
the gyrus fornicatus citn be traced almost as far hack as the posterior extremity of 
the corpus cnllosum. The parts we have named still show their form by 8hallow 
secondary fissures, whilst the surface of the rest of the l1cmisphcre is destitute of 
any sort of form; and these parts, in common with the central portions of the 
caudex ccrcbri and the corpus ca1losum, which lie exposed at the bottom o{ the sac 
and are of normal size, compose a cohcsiYe, more compact mass. The cerebellum 
seems as little altered in form upon the left as upon the right side. 

'Vhereas for most of the rougher tasks we use both hemi
spheres, we certainly give preference to the left for most of the 
more delicate ones. Only i11 some-for example, in piano and 
violin playing-do we exercise both; in violin playing, indeed, in 
very clilierent ways (Wilks).' For drawing and writing, ''"e 
develop the left half of the cerebrum-eYen the otherwise left
handed people clo this; only those with a defective right arm 
use for these purposes the right brain. Hence, we cannot doubt 

1 Guy's IIos1>. Reports. Vol. XVII. 
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that the cmtres ef i1111rrMtion ef the cerebr11m are suppliea in 
doublefonnmwal tasks, b11t that most men are, notwitltstm,dinff, 
right-handed, and use the left brain for most manual e.'Cercises 
requiring a certain amount ef skill. 

L'pon this and upon the experiences qnoted as to the pn•
ponderatingly frequent concurrence of aphasic derangements 
with lesions of the left hemispherP, rests the hypothesis accord
ing to which most men are ' · l~ft.brainerl speakers.,. If this 
assumption be con ect, the following propositions must be jusli
Ji ed by experience :-

a. Ir tho portions o[ the 1·ight lwm isphere provided for speech, 
but not functionally c1cn•loped, are destroyed in right.handed 
veoplP, speech should st ill remain intact, since those o[ the left, 
which alone have bel'n exercised, rema in. If these, however, also 
fail, then aphasia must be the result. 

This state of things has se''eral times been met with. Duval 
(i n Broca), Stewarl,1 and A. Yoisi n' observed persons who, at 
first the subjects of Je[t-sided hemipleg ia, reta ined their sprech, 
a nd Jost i t when right. sided hemiplegia. was subsequently 
added. 

h. Left.Jianclec1 people must become aphasic ''hen the lesions 
include the Tight lll'rnisphere. P ye Smith , Uughlings Jackson, 
anc1 ,John Ogle Jrnyc pnblishec1 such cases.' " radham • found 
tli p s.ame conrurr0nce in the case of a young man who wrote 
with his right hand. brrt was in other respects Je rt-handt•d, as 
were his four broth0rs. This "mnphidexter " must thrrefore 
kLYe nsecl thf' ](~ft hpmisphere in writing. the right in speaking, 
which js indeed surpri si ng, though it strikc:.s us less when w (• 

refl ect that he lrarn ec1 to speak not only by !1is own unaided 
efforts, but also much carli Pr than he dk1 writing with the r ight 
hand, which was compul sory at school. 

1 Medical Times, July 9. 18G4. Circumscribed areas o[ softening in both fissurc!'I o[ 
Sy I vi us. 

t Gaz. des hOpit. 2.5 Janvier, 1808. The lesion was situated, on the right side, in the 

corpus striatum, without implicuting the corpus Ienticulare: on the left, in the cor· 

tex of the island, without participation of the frontal convolutions. 
3 Simon, loc. cit., p. 538. 
4 St. George's ITosp Report'>. Vol. IV. p. 245. 
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\Yilliam Ogle' ascertained the '·right- and left-handedness" 
or about one hundred indivilluals affected with hemiplegia with 
implication of speech. Only three wei·e left-handed aml pant
lyzed also on the left side; all the others were paralyzed on the 
right side. 

As organic causes of right-handedness, which he also vcriGed in apes, W. Ogle 
suggests: greater weight and greater speci fic gravity of the left hemisphere; greater 
richness of the frontal regions in convolutions on the left side (in two left-handed 
women examined by Ogle, the reverse was the cai;c); the earlier fretal development 
of the left hemisphere ~disputed by Ecker and C. Vogt); finally, the greater afi111x 
of blood to this side. He found the common and internal carotid larger upon the 
left than upon the right side in twelve out of s;:vcntccn right-handed individuals; 
out of three left-handed persons there was in two no dific1·cncc1 in lhc l!Jird the 
right common and internal carotid was twice as large as ti.le left. 

It follows from this that the repeated obsen·ation · or de
strnction o[ the right third frontal co11volution without resulting 
aphasic (listurbances' do not invalidate the theory of Broca, 
hince in all these cases there was either right-handedness, or at 
least the left-hancledness was not clistinctly established. 

Just as li ttle are the generally ve1·y rare cases of lesion of t!Je 
left third frontal com·olution without aphasia adapted to refute 
the hypothesis of Broca, when there was left-handedness or when 
the right-handedness was not established. Bltt even in those 
cases where right-handedness is pro,·ed, the patient may be in 
full possession of speech at the time when he came under the 
observation of the physician, although previously, after the apo
plectic attack brought on by the lesion, he was during weeks and 
months aphasic. Simon' had this experience, and I al so have 
sec.1 a similar case. Aphasia, after lesions of the third frontal 
convolution, is, in fact, in many ca es only temporary, a11d one 
cannot, therefore, make nse of the restoration of speech as a 

1 Dextral pre-eminence. Philos. Transact. Vol. XLV. p. 279. 
~ See, besides the obsen·atiou o[ Parrot, quoted on p. 728, the following : Fernet, 

Bull. de le. soc. de biol. , H!G3.-11lungie, De l'apbasie. Tht:se. Paris, 1866. Obs. 10, 11 , 
12, ta. All from rulpitm's ward.-Fo11t-RCaulJ:, Locn.lisation de la facultC i;;pCci:tle du 
langage articu!C. Tht:sc. Paris, 186G. Obs. 19 and 3.j. Obs. of Broca aml Cltarcot. 
-Simon, loc. cit., Case 1. 

' Loe. cit., C.:asc3. 
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valid argument against Broca, because his hypothesis is pro
tected against this reproach by the "law of substitution." 
Speech, Jost by a lesion of one hemisphere, can retum when the 
individn(L] successfully exercises the other hitherto unused one, 
as often happens in the loss of facility for writing through para
lysis of one hand. The first attempts at writing with the 
unpractised hand are rude and scarcely legible, just as the first 
attempts at speech are very imperfect. It is true that the cir
cumstances under which the aphasia is with greater or less facil
ity equalized are not known. One would expect the restoration 
of speech to take place more rapidly in children and young 
people than in old ones; still this is by no means always the 

A very debilitated boy, aged five years and four montlls, lost his speech, as 
Duval 1 relates, after a fall from a window, which had as a consequence a depres
sion of the skull. The wound healed in twenty-five days i the boy, however, 
remained dumb a whole year long, although he seemed very intelligent . There 

was no hemiplegia. One year after the fall he was drowned. A cyst the size of a 
nut was found in the left frontal lobe, which was situated, if not entirely, at least 

b great part, in the third frontal convolution. 

\Ve have been able to discover only two observations in the 
literature, in which lesions of the left thi..rd frontal convolution 
seem to have occasioned no aphasia whatever. They would be 
of great importance, were it not for the fact that in neither case 
is it stated whether the patient was right-handed. 

Simpson' found in an epileptic, who had passed ten years iu the Gloucester 

County Asylum, and in whom neither an apoplectic attack nor a disturbance of 
speech had ever been observed, an old brownish yellow spot of degeneration in the 

lower part of the left frontal lobe, which, it is alleged, had destroyed the posterior 
portion of the third frontal convolution. The cortex was only one line in thickness. 

J. Christison' relates the case of a woman, who snfferecl from attacks rcscm· 

bling fainting, after whiC'h she spoke constantly in a murmuring way. Re found 
a hemorrhagic spot, the size of a nut, in the left third frontal convolution. 

I Font-Reaulx, Ioc. cit., Obs. xxnr. 
2 Med. Times, December 21, 1867. The original unfortunately was not ·within my 

reach. 

'E<linb. Med. Jouru. XIX. p. 15. July, 1873. 
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As things stand at present, we may affirm with Si.Jnon that 
the indispensableness of the third frontal convolution for speech 
can be regarded as refuted, when-a thing which hitherto has not 
happened-(1) there should be observed a sudden destruction of 
the left third frontal convolution in a 1·ight-handed person, or 
conversely of the right in a left-handed person, without the 
occurrence of an aphasia even for a short time; or when (2) a 
destruction of both third froutal convolutions should be found in 
an individual who had spoken up to the time of his death. 

Gonzalez Echeverria. 1 has published, under the title ''Sclerosis of both Anterior 
Frontal Convolutions without Aphasia,11 a case which seems to fulfil the second 
requirement of Simon. But the title is not quite correct, Eincc (1) the pcrsou, 
sixty·scvcn years uf age, an epileptic from his youth, suffered for some months 
before his death from giddiness upon attempts at walking, accompanied by di:ffi. 
culty in moving the tongue; (2) later he lost entirely at times the power of articu· 
lating, while at other times, indeed, he spoke with facility. Derangements of 
speech, at all events, were not wanting. Then the examination did not reveal a 
total destruction of the nervous elements composing the frontal convolutions, but 
only diminution of the same with increase of the connective tissue. We know bow 
even very extensive scleroses are wont to spare a sufficiency of cor1ducting·tracts 
and nerve-cells. 

It is self-evident, however, that while we claim an essential 
importance in speech for the thil'd frontal convolution, we do 
not thereby affirm that the cortical functions of speech are only 
fn!Ji!led throngh the third frontal convolution on the left side, 
or exceptionally also on the right. The fact that not only lesions 
of the thil'd frontal convolution cause aphasic disturbances, but 
that, in general, lesions of the regions bordering upon the left 
fissure of Sylvius (the island with the neighboring frontal, pari
etal, and temporal districts) are those which are almost exclu
sively involved in serious and permanent aphasic derangements, 
indicates the existence in the cortex ef a pretty extensive, though 
still limited, speech-tract. TVithin this tract, however, we miwt 
yield an especial importance to the tliirdj'rontal convolution. 

8. TVitliin tlle cortical speech-tract can centres j'or the mot-;;\ 

'New York Med. Record. M1rch 1, 1869. 
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co-ordincdion ef words andj'or lite acoustic word-images be dis
tinguished from each other .I 

One wight be tempted to place the motor centre of co-ordina
tion of wol'tls in the region of Broca, since it conesponds rery 
nearly to Ilitzig's and Perrier's motor cortical centre for the 
mouth and tongue, ancl since the above-quoted cases of aphasia 
with lesions confined to the frontal cournltitions (case Le Long, 
of Broca, ancl the case of Rosem;tcin) can be regarded as of the 
so-called ataxic character. The separation, which has been at· 
tempted by many, of the cortex of the cerebrum into a motor 
portion situated in fron t of tlie Jissnre of Syl\·ius and a posterior 
sensol'y J)Ortion, also suggests the idea of seeking for the work
shop of tlie word -images in the posterior i·egions. \Vernicke 
succu111bec1 to this temptation. According to his anatomical 
inrnstigations, the island receives within itself conve1·gent fibres 
radiating from all quarters of the Jirst primitive convolution, 
which encloses the fi ssure of Sylvius. His idea is that it forms 
the psychical retlex arch between the sensory temporal and the 
motor frontal portion of the first primitive com·olution. The 
third frontal convolution he regards as the central termination 
of the nerves of the muscles of speech. 

H one tests this hypothesis by means of clinical material, 
one comes to the conclusion that it finds no sufficient sup
port in absolute experience. An earlier, indeed, and therefore 
not entirely reliable, obserrntion of Lallemand,' seems to argue 
that even pure ataxic aphasia can prnceecl from the "middle 
lobe," whilst a rnry exact one of Sanders' at least proves that 
softening confined to the posterior part of the left third frontal 
convolution and the under part of the anterior central convolu
tion may, indeed, at first give ri se to a complete loss of speech, 
leaving behincl later only an advanced degree of word-amnesia. 
As for the island, an observation of )foynert's,' which leaves 

1 Falret, Arch. gCn. de mCd. Vol. LLXXIIL 1864. T. I. p. 344. I shaU return to 
this case in the next chapter. 

?Edinb. l\Ied. Journ. 1866. Vol. XI. '£. 2. p. 8 11. A woman 43 years old suffered 
from heart disease, and the softening was p::esumably of the nature of embolism. She 
succumbed to gangrene of the leg. 

3 Wiener med. Jahrb. l SGG. Bd. Xll. § 4. S. 154. 
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nothing to he t1e8ire<1 on the scot·e of anatomical accuracy, hut 
much clinically, sholl's that an acute Pncephalitie softening of 
the extreme ]IO,;lerior portion of the left blaml antl of that por
tion of tl10 cortical layer of the uperculum ll'lliC'lt "]llll'Oache" 
the surface of tlw island, is sufficient to produC'c word-amnesia. 

A girl, twenty-two )'Cars old, who suffered from insuflieiPncy and stcnosis of the 
vahes of the left heart and aorta, was suddenly seized with aphasia two we<'k8 
before lwr death. With complete mobility of the tongue, she was unable to find 
certain wm·ds, or used wrong ones, e.g., "yellow" instead of "b:rnOs.'' "llustcn '1 

she changed iuto "hutzcn. 11 

A prudent abstention from an answer to th~ abo'·" propo,;i
tion is, therefore, at present to be recom11w1uled. It is, notwitlt
stancling, remarkable that (J) tlte anterior regions qf /lie corfr.1·, 
l'illter alone or in connection willi tlie posterior, are a/111ost wit11-
out exceplionfo1tncl ajfectecl in casrs qf pure ataxic or 111i:rul 
amnesic ancl ataxic aphasia; and /hat (2) in JJlll'I' a1111usir
apltasia sometimes /lie anterior, sometimes the poslaivr cortical J 
regions alone appecu c(f!'ected. In the following chapters '~e 
will still Iurtlwr <'stabl ish these facts hy numerous proof". Tl1 e 
hitter statement aC'co1·ds with the knoll'n experipnce that of all 
the functions o( speech the remembra nce ol' wonb is the most 
easily <listLtrbed, aml hy the most val'ie<l lesions of the hmin. 

Piorry 1 rcpot'ls the case of an old priest, who, after a. stroke of apoplexy, 
could no longer fincl nouns, and the autopsy revealed three old apoplectic cyst 
in the anterior portion of the left corpus striatum. "VoulaiL-il llcnurndcr son 
chapeau, il sc sc1·vait de vcrbcs, dt! proooms, d'adjcctifs, pour rcndre son idCc: Don
n<>z-moi mon ., cc qui sc m.ct sur la ., mais le mot tCtc uc lui 
vcnait p;lS='' etc. If the cortex was, indeed, uninjured in this case-one must not 
forget tha.t Piorry quotes an old case from memory-we must not conclude from 
it that the power of remembering words is to he sought in the corpus striatum; 
hut the case admits of the interpretation that the lesion of the corpus striatum 
reacted in a disturbing manner upon the functious of those portions of the cortex 
io which the recollection of words is accomplished. 

" 'hen we call to mind the completeness of the nntrith·e 
nnion which exists between different po1tions of the brain (see 
p. 737), when ~spec ially we again consider that the function of 

1 Bull. de l'acad. de mCd. 1864-186.3. T. XXX. p. 703. 
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one portion of the cortt'X can without doubt be impeded by the 
serious initation of another portion functionally connected with 
it, the fact that the genuine ataxic aphasias proceed almost 
exch1sively from lesions of the anterior cortical regions, and 
especially of the third frontal convolution, rnakes it in a l1igh 
degree probable that the motor co-ordination of words takes 
place here. Clinical experie11ces up to the present time enable 
us to draw no conclusion as to the regions in which the acoustic 
word-images are evoh·ccl and enter into connection with the 
corresponding conceptions. 

An extremely valuable observation of Cornil,' with veryPxact 
anatomical details, seems to us capable of being thus interpreted, 
viz., that the inflammatory initation of a posterior portion or the 
cortex had reacted with a clistLU"bing and interrupting effect upon 
the motor co-orclin~tion of the anterior regions; thus lending 
support to the proposition above laid clown, that the irritation 
of one portion of the cortex can interrupt the activity of another 
})Ortion functionally connected with it. The disturbance of 
speech observed in this case we might designate as aphasic stut
tering. 

A young man with phthisis fell a victim to that disease nine weeks after a light 
stroke of apoplexy, which barl left behind a great derangement of speech lasting 
several days, together with nn anoosthesia of the skin likewise lasting only a few 
days. The patient made every effort to utter words; he remained, however, incom
prehensible, stuttered, broke off, and began his attempts to speak anew without suc
cess. The muscula1· sense had not suffered upon the an::csthetic side. An inflam
matory focus, measuring twelve centimetres square, was found in the left second 
posterior parietal convolution. 

Finally, we will point still again to the important fact, 
which increases the exceeding difficulties of localization of the 
functions of speech, that sometimes-although not frequently, it 
is true-we are unable at the autopsy to discover any gross 
lesion of the brain after a loss of speech occurring suddenly 
amidst severe cerebral symptoms. Gairdner,' of Glasgow, com· 
municated such au observation. 

1 Ga.z. med. 1864. p. 534. 
9 Glasgow Med. Journ. Mo.y, 1866. 
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A man was visited by an epileptic attnck, after which loss of speech and a sort 
of cataleptic condition remained behind, without coma or evident paralysis. The 
intelligence returned in great measure, but the speechlessness continued. The 
patient was incapable of expressing his thoughts in words, but copied written docu
ments, with tolerable accuracy. After ten weeks he died during an epileptic attack. 

The autopsy disclosed notlling except a general and diffuse congestion of the pia 
mater. 

CHAPTER XXIV. 

The Two Great Classes of Cortical Derangements of Speech : Dysphasic aud Dys
logic.-Thc Conceptions of Aphasia in a Clinical or Practical Sense, nnd of 
Aphasia in a Theoretical Sense in Ucforcncc to Specch1 do not cove1· each other. 
-The Aphasia of Practitioners includes also Verbal Anarthriv..-Revicw of the 
Cortical Dysphasic Derangements, which Clinical Teachers include within the 
Frame of the Sketch of Aphasic Disease, and of those which they exclude. 

The conception of the cortical derrLngements of speech is 
broader than that of the dysphasic. The cortex is not only the 
organ of speech, as it is uttered in words grammatically formed 
and arrayed in sentencRs according to laws proper to them, and 
independent of the individual Ego, but it is also the organ of 
the intelligence, which stamps upon speech its personal charac. 
ter. 'Vhen the operations of the mind suffer disttubances, 
then these find their corresponding expression in the speech, and 
these secondary dernngements of speech proceeding from the 
diseased "Intellectorium" we style dyslogic, or dyspltrasias. 
Hence, the cortical derangements of speech may be separated 
into two great classes: dyspliasic and dyslogic, or dyspltasias 
and dyspltrasias. 'Ve will first examine more closely the dys
phasias, abd later cast a glance over the dysphrasias. 

\Ve have previously (Chap. IX.) divided all derangements of 
speech as an independent faculty, into those of articulation and 
those of diction; the former we have designated as dysartlirias, 
the latter as clyspliasias. If we hold fast to this, then we must 
allow also cortical dysartltrias, for the cortex forms words not 
only as acoustic symbols for conceptions, but also as motor ag
gregates of sound; it imparts centrifugal impulses, by means of 
which the word is handed over as an organized motor unit to the 
infracortical organs of articulation for realization. Clinical 
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medicine, howe1·er, has paid HO regard to this point. It briefly 
styles e1·ery cortical inability to form words aplwsia, regardless 
whether diction or ruticulation is interfered with, and contrasb:i 
with each other ataxic and amnesic aphasia. 'l'he former it re· 
gards, a[ter the example of Popham and IY. Ogle, as an inca
pacity for the motor co-ordimttion of won1s; the latter as an 
ino,bility to call to mind words as sensory forms or acoustic 
souml-pictnres. In amnesic aphasia thel'e i::; lacking the intemal 
word, that which is comprehensible to the speaker alone; in the 
ataxic form, the prodt1ction of the external word is affected-the 
word which b comprehensible to others, as it is given forth from 
the co-ordination of sound; as motor forms through the cortical 
key-board of the will. Obviously Steinthal ' is right, when he 
disputes the dysphasic character o[ the so-callet1 ataxic aphasia, 
so long as mere derangements of simple diction are allowed to 
pass as aphasia. 

Strictly taken, ataxic aphasia is nothing else than cortical 
anarthria of words, oerbal anarthr ia,; amnesic aphasia, on the 
other hand, is true aphasia, incapacity ef verbal diction. 
\\'hen, however, we hel'eafter designate the cortical anarthl'ia or 
words as ataxic aphasia, this inconsistency is justified partly by 
the fact that this last desiguation has grown too firmly into 
medical forms of speech fo1· one to hope to be successfut in 
wresting from it its citizenship, pal'tly by an important practi
cal consideration. Tile col'tical inn,bility to form words is in very 
many cases of a mixed nature; not only the cortical articulation 
or the word as a, motor sign suffers, but also its recollection as 
an acoustic sign, and orten nothing is more difficult than to dis
tinguish in a given case where the dividing-line is clrawn between 
diction and articulation. 

Further, we have already (Chap. VIII.) called attention to 
the fact that under aphasia, in the clinical sense, a great q nan
tity of symptoms are embraced, which are of a very Yaried 
nature. A single picture of the disease has been constructed, 
whose featnres were gradually put together from numerous 
separate observations not agreeing at all with each other, and 

1 .A.briss der Spruchwissenscb::i.ft. S. 454. 
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withont a thorough romprdtPnsion of lhP elc1110ntarr process""' 
which constitute speeC'h. 

In tlw main it is tlw following dysplmsic derangements whieh 
are comprehended unc!Pt" lhc ge1wral name or aphasia: 

1. Ataxic aphasia, or incapacity for the rnotor co-onlination 
or words. 

2. Amnesic aplwsirt, or incapacity for th~ recollection of 
words us acoustic aggregates of sounc1. 

3. Ii11mbness for words, or the inability, with good lwarinp: 
and sumciently preserv('cl intPlligencc>, lo understand words ns 
well as prPdously. 

4. Paraplwsia, or the inability to properly connect worcl
images ancl the corres11onc.ling conceptions, so that1 instead o[ 
tliP ones corresponding to the sensP, misplacPcl or entirely incom
]ll'Pht'n"'ible word-images 111'Csent themseh·es. 

fi. Agrammatism and aka/aphasia, 01· the inability to fonn 
words grammatically a,ll(l Lo arl'ango them in sentences syntactic
ally. 

These f'mbrace all the aphasic c!Prangemcnts recognized hy 
clinical teachers, but not all the actually occurring cortical 
deranp:enwnts of the autonomous function of speech. 

Thus tlwre exists without doubt a retarded and a hastfned 
fonnqfspeedi-the latter, up to the point of inclistinctnPSS from 
intel'ference of tho words, both forms haYing their origin in an 
abnormal comse (as to time) of the cortical excitation which 
forms the basis of the elementary processl's, out of which •peak
ing is developed by diction and articulation. \Ye frequently 
observe in meningitis and in different cliITus<' cortical affections a 
strikingly measured spl'ech, which we may designate as brad!J· 
pll(lsia; at other timl's, in conditions o( excessil·e Cl'rebral 
Pxritation, n. "tumultn.~ srrmonis," increasing even to incom
prchl'n,ibility, which admits of the intl'rpretation already given. 

A recent obsen-ation makPs it seem to us even probable that 
scanning utterance has at times :i cortical origin, for we saw it 
in the case of a yonng man during co1walescenre, who, in con
sequence of a depression of the left parietal bone, remained for 
weeks speechless after the intelligPnce with comprehension of 
words had been rapidly re-established, and after he hacl written 
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down with the unparalyzPtl l'ight hand incomprehensible letter' 
and words. .\.t this time, as a com·alescpnt, he spoke all words 
prnperly, but slowly and seanningly; he also wrote them down 
propedy, but slowly. He moved the tongue in all directions, 
but at the same time somPwhat slowly. 

\\"e ha>e, moreover, previously rnatle mention (p. 746) of an 
oplwsic stuttering, which we ham good ground to regard as a 
cortical derangement. 

Here :.tlso belongs that stumbling over syllables of which 
we li:tve :.tlready repeatedly made mention (Chaps. XIII. and 
XVII.). ·we will return to it in an especial chapter. 

In the first place, then, let us carefully consider the dys
phasias which the practitioners embrace under the general name 
of aphasia. \Ye shall join to this the consideration of the dys
graphias or derangements in written speech analogous to the 
dysphasias, and which one generally finds described under the 
names agrapllia or para.qraphia. The disturbances in the 
speech of gestures. (Geberdensprache), or dysmimias, will also 
be taken in to consideration. 

Before we begin this task, howe\•er, with a description of 
ataxic and amnesic aphasia, we must again premise the remark 
that we regard both of these designations, against which we have 
already raised ohjections ancl which we retain only for objective 
reasons, as not happily selected. Ataxic aphasia is in a certain 
sense also amnesic, and amnesic aphasia ataxic. 

H, for example, one considers memory as a general function 
or the nervous system, then there must be a recollection of the 
acoustic as well as of the motor word-images, by means of which 
the co-ordination of sounds into words is accomplished. The 
recollection of words is therefore a double affair: 1. a recollection 
ef words in so far as tltey are acoustic conibinations ef sounds; 
2. a recollection qfwords as movement.images. Trousseau, who 
always referred aphasia to a loss of recollection at times of the 
word-signs, at times of the action by mPans of which words are 
articulated, had always appreciatecl this correctly. \V. Ogle' 
also distinguished two kinds of recollections of words : in addi-

1 St. George's Hosp. Rep. V. Z. 1807. p. 05. 
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tion to that which one ordinarily understands by this term, and 
by the aid of which we are conocious of a word, he recognized a 
second also, by means o( which the word is pronounced. \Vhat 
is called ataxic aphasia is therefore always of an amnesic char
acter. 

On the other hand, amnesic aphasia leads always likewise to 
ataxia, since the co-ordination of words is determined only in 
1iart by the movement-images; the acoustic word i:; also neces
sary thereto-it regulates the movements, but from a more 
distant station. If the word as an acoustic sound-structure, or 
the connection between the acoustic and motor centres, experi
ences some disturbance, then disordered, confused, or mutilated 
words must come to the front. Consequently, we may with 
Bastian 1 e,·cn regarcl paraphrasia, which has its basis in a di:5-
ordered connection betwPen the centre that gives birth to ideas 
(i\faudsley's Intellectorium) aud the acoustic word-centre, as an 
ataxic derangement of diction, or a dysphasia. 

CITAPTER XXV. 

Atn.xic Aphit.sin., Agraphin., and Amimia. 

There are cases of entire loss ef speeclt, in which the patients 
retain the words in the memory as acoustic signs, and still are 
absolutely incapable or uttering them, although the intellect 
may be clear, and the movements of the tongue free. That they 
i·eally are in full possession of the acoustic word-signs is clearly 
evident from the fact that they can tmnslate the same into 
writing. If, however, they be req nested to repeat the sounds or 
words from dictatim't, it is impossible for them to comply, even 
when they are shown how the tongne and lips shonld move. 
'!'hey open the month, twist the lips, and make grimaces, but 
bring forth, at the best, only inarticulate sounds and grnnts. 

Thus, Trousseau~ tells of n robust young civil functionary, who, in nu attack 
of unconsciousness, lost the power of speech entirely, although there was no paral-

1 Brit. and Foreign Med.-Chir. Rev. 1869. pp. 209 o.nd 470. 
~ Clinique MCdicale. Tome II. Art. Aphasie. 
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ysis of nny p:irts of th<' body. H e coulll execute nll the movements of the tongur 
:md lips with the greatest facility. He was ahlc to discharge the dutic~ of his oflic(•, 
notwith<;tancl ing the loss o f speech, as li e coulcl tr:rns:lct all hi s bU';inrss in writing, 
and he clcli\•cred to 'l'rou<:sc:lu :m cxhausth·c history o( liis illness, thut hu<l be::cn 

written out by himself. 
Bouil\aud 1 was present, in the year 182S, at the nutopsy o( a young mnn who 

di<'cl in tile 1mrgicnl warcl of Phil. Boyer. An umbrella. had hecn struck with ~uch 
force into the left orli it, that the e,yeba ll prot rucl ccl. During the eight clays that 
lw survi,·cd, the power o f speech was entirely lost, although he could st ill move his 
tongue. l le uaderstoocl what was sa id to him, but was unahle to answer. On the 
other hand, he wrote clown his wishes on paper, ancl stated in writing that he 
retained his memory, hut could not utter the worch. There was found a. suppurn
tive softening of the lert frontal lohe, which hncl hccn bored through by the point 
o ( the umbrella, the perfora tion extending ns far back ns the anterior encl of the 
left l:lll'!'al n ntricle. The encl of the umbrella must, n.ccorcling to the direct ion 
of the wound, ha\"e penetrated the third frontnl conn>lution. 

Uoinct ! relates the case of n man in whose brain a traumatic abscess the size of 
a nut was found iu the regi on of Ilroca's convolution, nnd extending ns far as 
the corpus striatum. There was no S:!concla1·y softening of the surrounding pnrts, 
but there were traces of a very circumscribed nwniugi ti s. After the 11ealing of a 
wound made by the trcp:rn, the patient had regained intelligence nnd memory, lmt 
remained speechless. He made himself understood hy g<'Sturcs, played with his 
comrades, eopiecl from dictation, ancl wrote out his own thoughts. In addition to 
the speechlessness, there was slight facial paralysis. 

At other times the patient is not entirely Rpeechless; lw cnn 
sti ll pronounre some words qf one syllable, but has lo resort to 
writing when he wi::;ltes to use any other words. 

'fhus, in the case reported by Lallemand, which is mentioned on pnge 714, the 
m'ln , who was fifty years of age, retained his int<'lligcncc and the power of execut
ing all th:! movements o( the body, those of the tongue among the rest, but hi" 
speech was reduced to a few monosyllabic words. U c could, however. make him
self understood, as for as his education permitted, by ~·riting. Lallemand found 
a circumscribed Rpot of softening on the surface of the middle lobe. 

Written Rpeech constitutes the mo$t rnlnable and the most 
r<'liabl ~, though not tlw only means or prOl"ing that the memory 
for spoken words is n\tainr•cl. wr e mu~t assume the same in 
those cases in which aphasic persons, who ham ncrnr learned or 

1 Bull. de l'acnd. med. T. XXX. p. 02J. 
2 Gaz. des hOpit. 1872. No. 30. p. 235. 
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have forgotten the art of writing, are able to give expression to 
their thoughts and to answer questions correctly by expressirn 
gestures. It is true that it is easy to be deceived in such cases, 
and the observer must convince himself by careful and repeated 
examinations, that the patients really understand him. Ile must 
himself especially avoid the use of any explanative gestures in 
connection with his words. \Ve possess observations which 
place the existence of an ·ataxic aphasia under such circum
stanJes beyond doubt. Out of them we may create a second 
variety of this form of derangement of speech. 

Many of these patients possess still a small stock of words, 
which they turn to good use in making their gestures more intel
ligible. Others utter only a.few senseless, ancl qften very extra
ordinary syllables ancl words . The repetition of words from 
dictation is impossible in ataxic aphasia, even when the patient 
still retains control o( a small stock of worcls. In this tho ataxic 
differs from the amnesic form of aphasia (Ogle). \Ve do not, 
however, mean to say that all persons with amnesic aphasia can 
repeat dictated words; the majority of them can, but a very 
severe derangement of the recollection of words abolishes like
wise the ability to repeat \\'Ords from dictation. Further, pa
tients with ataxic aphasia are unable to form other combinations 
with the syllables and sounds of the words they arc still able to 
enunciate (Trousseau). One aphasic person, who could say 
"Bonjour, monsienr" very well, could not pronounce the word 
"bonbon" at all (Perroud). Another, whose Yocabnlary con
sisted almost solely of the odd word" cousisi," could not utter 
the wonl "coucon" or" sisi" (Trousseau). On the other hand, 
they are sometimes able to give vent to ernn long and well mtic
ulated oath ; we have already (Chapter A.'\TI.) endeavored to gh·e 
an explanation of this strange fact. The patient who answered 
almost all questions with the word "consisi" also employed the 
mutilated wonl "saccon," "-hich was eddently meant for 
" Sacre nom de Dieu" (Trousseau). 

The case of Leborgnc, reported hy Broca (Chapter X..""\:IT., p. 734) Hlustratcs the 
last·mcntioncd fact. Leborgne accompanied his demomtrativc gestures with the 
diminutive" tan, 11 or its reduplication" tan, tan; 11 when he was not uuUerstood, 
he became enra~cd and gave vent to a long and savage oath. 

YOL. XIV.--18 
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The case of Le Long (Chap. XXII., p . 734), also reported by 
Broca, is an excellent exampl.; of a defective vocabulary with 
constant ancl imvarying mutilation qf some of tlte still remain
ing words. This case shows ltow, in ataxic aphasia, the same 
sound may be constantly employe<l in one w01·d, and just as 
constantly left out in another, a proof that it is not the articula
tion of the sound in itself which has become an impossibility, 
but its combination with other sounds in the word. It is the 
construction of the word and not the production of the sonnd, 
that is prevented. Both defects can, it is trne, occur together, 
producing mixed anarthric-aphasic derangements. 

Le Long had at bis disposition only five words, with which he supplemented 
his very expressive gestures: oui, non, tois instead of troii:i, toujours. nud Le Lo 
insten<l of Le Long-that is, three pel'fcct and two mutilated word:;. Ile affirmed 
·with oui, and denied with non; for all numbers he employed tois, indicating the 
exact number which he had in his mind by an adroit use of his fingers; he desig
nated himself by Le Lo; he used the word toujours when he could not indicate 
bis meaning hy any of the other words 

Thus Le Long always pronounced the r in toujours correctly and clicled it in 
trois, as children do who have not yet mastered the difficulty of the conjunction of 
the r with the preceding t ; he had permanently lost the power of articulating that 
combination of sounds. The nasal sound, which he articulated in uon, he could no 
longer add at the end of 11is own name. 

·when agrapliia accompanies ataxic aphasia, it is sometimes 
absolute and literal, the patients being unable to }Jroduce a 
single letter with the pen. They scribble lines to no purpose 
upon the paper, and finally admit unwillingly their inability to 
write. Others can still write letters and entire rows of letters, 
separated here and there in the semblance of worcls by little 
spaces; these combinations of letters, however, are for the most 
part unpronounceable: verbal agraphia. It is true that among 
the unpronounceable rows of letters, we also come across written 
words that can be articulated and that have meanings; but it is, 
as a rule, impossible to discover from them. what the patient 
"ishes to say. The worcls that are most frequently written cor
rectly are their own names, but even these are oHen mutilated. , 
"'!ten they are able to perceive that they have forgotten how to 
write, and that the signs on the paper do not express their 
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thoughts, the affection is ataxic agraphia. If, however, they 
continue to write, without being conscious of these facts, we have 
no longer to deal with a simple ataxic agrnphia; in such cases 
the connection between the idea and its written-image is broken, 
or the written-images are obliterated in "the memory. A-- the 
aphasic patient can use his tongue for all purposes excPpt for 
speaking, so the agraphic patient can sti ll use his hands in all 
sorts of delicate occupations, with the sole exception of writing. 
Spa.mer, e. g., saw in Giessen a young agraphic woman who 
could sew very skilfully. 

It is ev ident from these facts, that tlte centres ef co.ordination 
for spoken and written ioords are different and separated from 
each otlter in position ('farc6). 1 As we proceed we will detail 
many more observations which prove that derangements in \\Tit
ten ancl spoken speech do not al ways run parallel. Since, how
ever, both faculties are, as a rnle, deranged together, it follows 
tlwt tlte two centres are at all events closely imited, anrl that 
their tracks interlace. 

'rhe sign-speeclt, or the speech of gestures, is more rarely 
affected. The aphasias, in which the power of expressing the 
thoughts by means of gestures is impaired, are always of an in
tense and complicated nature. Here, too, we meet with patients 
who are aware of the fact that the power of pantomimic expres
sion is lost, while others remain ignorant of the loss. 

A woman, sixty-one years of age, was struck with apoplexy on January 3, 1862. 

After the coma disappeared, she suffered from hcmiplcgia and hcmi:ma>stllcsin of 

the right side with aphasia. She could pronounce occasionally and with effort 

the word mami, which she used in answer to nil questions, and now and then the 

word non, which caused her still more trouble. Gcsticulatory speech was impaired. 

She nodded affirmatively with the head when she wished to answer in the negative, 

or raised up two fingers in order to express four, or five instead of three. It was 

evident from the express ion of her face that she knew very well that she expressed 

herself incorrectly. She died Dec. 15th. 
A.n apoplectic cyst embraced a great part of the third left frontal convolution, 

the entire left island, and the neighboring mcdullnry substance along with the 

anterior third of the corpus strintum (Pcrroud).' 

1 De l'cxistence d'nn principe coordinateur de l'Ccriture. MCm. de la soc. de biol. 

II. sCric. T. III. 1865. 
'Journ. de mCd. de Lyon. 1864. 
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A woman was paralyzed on the left half of the body, nnd aphasic from apo
plexy. She still had at her dis1>o~ition only the following little phrases which she 
uttered with interjectional sprightliness: "Qui, parbleu ! 11 "Ticns ! " and "Yous 
comprenez?" When asked whether she wished to cat, she :mswercd: ''Oui, parblcu!" 
what she wished to cat? '· Oui, parbleu ! " what. her name was? " Oui, parblcu ! " or 
also "Tiens ! 11 in a mocking and snappish tone. She seemed persuaded that lier 
answers,vere to the point. She often added, "Vous comprcncz?" in the tone in 
which a person would use it who thinks he has convinced the person speaking wilh 
him. She often made use of gestures, which were as limited and senseless as hrr 
discourse (Peter). Herc there was amnesic or combined amnesic and ataxic derange· 
men ts. 

Trousseau found also that aphasics sometimPs imitate ge5-
tures, but cannot make tlwm at request, unless they have been 
pre,-iously made before them. Tliis is not ataxic, but amnesic 
amirnia. 

The patient Paquet, who, besides bis name, could pronounce almost only the 
word "cousisi," imitated the movements of clarionet·playing wilh exactitude, ancl 
comprehended also what they meant. When requested a few moments later to 
mnke the same motions of clarionct·playing, he reflected, hut was generally inca. 
pahlc of accomplishing this simple pnntomine. 

"'e will close this chapter with an abstract of a case observed 
by "'estphal, in which there was in our opinion aphasia of a 
decided ataxic nature. It is impossible to determine from the 
very meagre account of the case that has been published whether 
it was accompanied by amnesia. \Yhat seems to us especially 
interesting in this case is the inability to utter words with the 
exception of two senseless \Yord-Jike combinations of sounds, 
while the patient, under certain circumstances, was still able to 
articulate letters. 

A man in Wcstphal's 1 clinic, who shortly before had been paralyzed by an 
apoplectic stroke, had the appearance of a person of great intelligence, but was un· 
able either to utter a word apantaneously, or to nprat one after another person. "\Vhcn 
a word was dictated to him, he opened his mouth, made all sorts of grimaces, and 
visibly exerted himscH to respond to the demand, but always gave utterance 
mstcad to the itouncls "tscbi-tschi," or " akoko." He was also unable to repeat cer
tain sounds. When he wns told to read aloud from a book-he hacl learnecl to read 

1 Zeitscbr. f. Ethnologie. Bd. VI. 1874. Verbaudl. der Berliner Geseu~ch . f. 
Antbropologie. S. 94. 
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-be brought forth in a spelling manner (uo matter what the letters were in the text 
before him), the sounds a, u, re, etc., which he was able, ou request, to repeat after
wards. When told to put out his tongue, he opened his mouth, without putting it 
out at first. At other times, however, he succeeded in protruding the tongue, which 
then showed itself to be freely movable. Upon dictation lie wrote his own name 
and that of his wife correctly. 

CHAPTER XXVI. 

Amnesic Aphasia.-Simple Apbasia of Recollection (Erinnerungs-Aplmsie), and 
Aphasia with more intense Disturbances of Memory.-Infh1cnce of Word
Amnesw.. and of Aphasia in General upon ~Mental Activity.-Complicated 
Forms of Amnesic Aphasia. 

As Biermer 1 has very appositely remarked, the converse of 
the 1Iephistophelian verse: ""'hen the ideas fail, a word co111e; 
opportunely to hand,"' applies to a11inesic aphasia. The idea 
is present, but the worcl is wanting, altlwugh articulation is at 
the service of the worcl. The idea of an object, or of its prop
erties and relations, rises up in the 1nind, but tlrn accompanying 
word-image is wanting, or only partially enters the recollection. 

Two things are possible here. Either the word is entirely 
extinguished in the memory, or it still remains there, but does 
not get afioat ; or, to use a more common expression, the associa
tion between worcl ancl iclect is interrupted. 

Altogether the most frequent form of aphasia is that in which 
the word is still preserved in the memory, bnt the idea can no 
longer bring it into recollection, while it immediately emerges 
and can be correctly spoken, as soon as it is either spoken or 
read beforn the patient. 

Nasse' and after him Falret' have made from this a special 
class of aphasics, viz., those who, the intellect being intact, can
not recall certain words, classes of words, ancl letters, but can 

1 Vortrag iiber Apha.sie in Ziiricb, 1 Ja.u. 1871. Correspondcnzbl::i.tt for schweiz. 

Aerzte T. 8. 
~ "\Vo die Begrift'e Ceblen, da stellt ein Wort zu recbter Zeit sich ein. 11 

3 Alig. Zcitschr. f. Psycbfo.trie. Bd. 10. 1853. S. 525. 
•Arch. gCn. de m6d. 1864. Vol. I. p. 339. 
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still repeat and also write out all words which are spoken before 
them. This is simple aphasia of recollection. 

Thus, an epileptic could not utter a single word spontaneously, but lie 

repeated and wrote without difficulty words that were spoken before him. (Forbes 

Winslow. 1) 

Proper names and substantives in general are the words 
which are most frequently forgotten; sometimes verbs, adjec
tives and pronouns are also forgotten, and occasionally all words 
have slipped from the memory. It is usnal to illnstrate the 
forgetting of prnper names by Crichton's well-known anecdote 
of the ambassador at St. Petersburg, who, when asked his name 
on the occasion of making a visit, had first to call out to his 
attendant, "For heaven's sake, tell me what my name is!" 

\\'hen the aphasic patients do not find the substantives they 
want, they paraphrase them in such a way tl!at the integrity of 
the idea can be clearly reeognized. 

A hind, forty years of age, was unconscious for four weeks after a severe injury 
of the head; he regained his recollection of things and places, but his memory for 

names was lost. The nouns had disappeared from his vocabulary, but he still had 
command of the verbs. A pair of scissors he called that with which one cuts; the 
window, that through wllich one sees, through which the room is illumined, etc. 
He hacl forgotten most of his songs aud prayers. lie recovered his memory subse
quently (Bergmauu 'l). 

A case observed by Graves, 3 a thoroughly trustworthy 
authority, is uncommonly interesting, since it shows that only 
the initial letters of the substantive, and consequently only a 
portion of tlie worcl, may be aroused in the memory by the idea, 
the rest of the word not emerging until the corresponding written 
word meets the eye. 

A man fifty-six years of age, after an apoplectic attack, lost his memory for 
proper names and substanti\•es in general, with the cxceptiou of their first letters, 
although the power of speech was not impaired in other respects. He prepared for 
himself an alphabetically arranged dictionary of the substantives required in his 

1 Obscure Diseases of the Brain and Mind_ p. 510. 
! Alig. Zeitschr. f. Psycbiatrie. 1869. Bd. 6. S. 547. 
s Dublin Ql1artedy Journ. T. XI. p. 1. 1851. 
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home intercourse, and whenever it became necessary for him to use a noun, he 
immediately looked it out in his dictionary. When he wished, e.g., to sny Kuh 
(cow), he looked under K. As long as he kept his eye upon the written name, 
he could pronounce it, l>ut a moment afterwards he was unable to do so. 

On the other hand, a boy, whom L. Schlesinger' observed, left 
out the initial consonant$ of words in speaking and writing. 

The boy, who was eight years of age, became speechless in consequence of a 
couunotio cerebri, after which he had been unconscious for six daJs. lmmcdiutely 
n(ter the return of consciousness he could lllakc: himself perfectly iutclligible IJy 
signs, but could neither speak nor write. lie gradually learned both again. One 
month after the receipt o{ thl! injury he was a.Ole to speak nearly everything, but 
left out invariably the initial consonants of the wo1ds. lie spoke and wrote, e. g., 
"Ich ar icht ort," instead of "lcll war nicht dort." 

The question now arises, why nouns, and especially proper 
names and names qf things, are more readily £01·gotten than 
verbs, adjectives, conjttnctions, and the other parts of speech l 
The more concrete the idea, the more readily is the worcl to 
designate it forgotten, when the memory fails . Prnbably the 
only reason for this is that the conceptions of persons and things 
are more loosely connected with their names than the abstrac
tions of their cii·cumstance , relations, ancl prnperties are. \\'e 
easily reprPsent persons and things to ourselves without names; 
the image of sense is here more essential than the symbol, i. e., 
the name, which conduces but little to our comprehension of 
personages or objPcts. More abstract conceptions, on the con
trary, are attained only with the aid of the words, which alone 
give them their exact shape. Renee verbs, adjectirns, pronouns, 
and, still more, ad verbs, prepositions, aud conjunctions, possess 
a much more intimate relation to thought than notrns. \Ve can 
conceive that the processes of excitation and the combinations 
in the cellular networks of the cerebral cortex must be much 
more nnmernltS for the creation of an abstract than of a concrete 
conception, and that the organic tracts which connect the former 
with its name must be correspondingly much more numerous 
than those of the concrete. 

This accounts for the fact that fo1·getfnlness of the names of 

1 Wiener med. Presse. 1869. Nr. 37. 
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pp1·sons and of things is, P>en in the fnlness of health, n. very 
common occurrence. Gradual transitions lead from thi sphysio
logiwl to pathological wo1·cl-n.mnesia. Elderl y people freq1wn tly 
complain of the failure of their recollPc tion J'or nanws at a ti111 P, 
perhaps, when thPy think with the gr0atest vigor, and long 
before the morbid senile amnesia sets in. I11 ri pPr years, persons 
and objec ts interest us less on their own acco un t than on account 
of the associations botmd up wi th them, the concrete phenomenon 
Jess than the ruling idea aml the principle governing the pheno
nwna. The capacity to g rnsp ancl to hold fast in the memo1'Y 
the laws by which facts are reguln.ted, incren.ses as we ad vance 
in years, while the memory for words diminishes. In senile 
amnesia, provided it is rea lly morbid, the fo rmer suffers also. 
P ast events, even important ones, van ish from the memory; 
things tha t occnrrecl during eal"ly life remaining fresh in the 
recollec tion, when more recent occurrences harn been entirely 
forgotten. The pa ti en ts fo rget the names of their best friends 
and even of their own children; a t last they can only recognize 
their nearest connec tions with effort, and gradua lly fall in to a 
condi tion of senile imbecility. 

Let us now contrast the more prefound derangements qf 
memory, which, as a rul e, are of a complicatecl nature, with the 
aphasia of recollection. In the former we do not Ji.we to deal 
wi th a simple loosening of the bonds between the icl ea and the 
worcl. On the contrnry, the words are sha ttered in their stnw
tu re as acoustic combinations of sound, and are sometimes 
obliterated complet~ly. In this condition al so it is the proper 
names n.nd substan tives which suffer in the firs t instance, n.nd the 
verbs, adjectives, n.nd pronouns in the second, while the pn.rts of 
speech which represent rather the framework of lang uage are 
st ill unafl'ectecl The pa tient di sting uishes and understands the 
worcls when they a1·e pronounced before him, and endeavors to 
rnpea t them, but with very varying, and, as a rnl e, only partial 
success. \Yhen the pa tient is anx ious to learn, and pays stri ct 
attention, fastening hi s eye upon the mouth of the spen.ker, and 
the word is repeal.eel before him several times, he cn.n often 
J'eproduce it correctly. Otherwise it cannot be uttered a t all , or 
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is articulated in a mutilated shape; sometimes this, sometimes 
that sound or sy llable is forgotten, or the sounds and syl lables 
are incorrectly combined, or alien syllables which belong to 
kind red words are in terpolated 01· added i11 place of the final 
sy llables. The mutilation and distortion of words occms in vary
ing fo rm s, now in this form, now in that, and no t in the constant 
form we tinc1 in ataxic aphasia. At the same time the articula
tion of the sounds is unaffected, provided the case be not com
plicated by li teral anart!tria. The written language is in.-ariably 
aJiected, and, as a rul e, to a much gt·eatcr degree than the 
spoken language. The letter-signs may be entirely forgotten, or 
can no longei· be arranged in the form of words. In some cases 
a few written word-images still emerge from the dep ths of the 
memory in a recognizable and correct, or in a nrntilated and 
contorted sh ape. 

'l'lle folJowing case, which came under my own observation, 
and along with which I g ive the results of the autopsy, will 
illustrate for the reader this form of severe amnesic aphasia. 

A stone-mason, fifty.five yea.rs.of age, with extensive atheromatous degeneration 
of the arteries, remained a. long time in the surgical clinic in Freiburg, where he 
was treated for ulcers of the feet. Ou March Hlth , 1875, these had cicatrizcd. Up 

to that time no disturbances of the intellig1mce or of speech had been remarked. 
On the evening of March 22d, a weakuess of the right arm, and a transient inability 
to fiud words, suddenly set in i for some d ays previously lie h:ld suffered from 
loss of appetite and nausea. A.t noon on ?ifo.rch 23d the aphasia returned and this 
time was permanent. In the evening there was paralysis of the right leg. The 
patient was transferred to the medical wards. On the following day we found 

and anresthesia o f both legs, with cessation of the circulation in both 
These serious symptoms were caused by thrombosis of the abdom· 

inal aorta, and resulted in death on April 12th, from mummification of the legs. 

\Ve had therefore an interval of three weeks in which to study the patient's aphasia. 
The parnlysis of the right arm di sappeared sufficien tly in a few days (on March 
2Gth) to allow the patient to use the arm for the purposes of eating, and it gradu
ally disappeared alm ost enti rely. No nnresthesia of the arm could be discovered. 

In the face and tongue there was no sign of paralysis. 
Tho patient had lost to a great extent the ability to find words, but not the power 

of articu lation. Ile repeated nil the letters co rrectly, with the exception of til e letter
word ypsilon (y), of which he could only rcprat the sy llabic yps. Tic could not 
repeat the alphabet spontaneously; someti mes he began to count instead of to spell, 

and broke off in a pout when be discovered bis error, and at other times he would 
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begin in a careful and resolute manner, and succeed perhaps in bringing forth 
several, even six or eight letters consecutively, but would then become silent or 
utter a medley of letters, some of which had been already spoken and some had not. 
He was still able to reproduce in imitation simple syllables and even words of 

two or three syllables, but would say, for instance, "bobc" instead of 0 bebo,11 etc. i 
words of more than three syllables he could not utter. Instead of "Constanlino
ple" he said "Stozati, Stozate, Stozatalsch." After prolonged schooling, in which 
he was made to pronounce one syllable after another, and to watch closely at the 
same time the mouth of the person speaking to him, he achieved" Constanti," but 
could get no further. In counting he proceeded sometimes as for as twelve, some
times as far as sixteen; then followed complete confusion, in which he at times 

perceived that he was astray, at times not . 
His name, Senn, he found and pronounced on the second attempt; the name of 

his birthplace, Buchheim, only after several fruitless efforts and with assistance from 
others. To the question in which county the village lay came the answer "llere" 
(Buchheim is situated in the county of Freiburg). When asked the name of the 
county town wl1ich he meant by "here," he answered in an animated tone, "I 
shall find it yet.'' He was unable to find the name, however. "'hen the word 
"Frei burg" was pronounced before him, he said "feig-burg-Lurg-frei-fro." lie 
was made to fix his attention on the mouth of the speaker, and at last he suc
ceeded in saying'' Freiburg." He was then asked in what country Frciburg lies? 
He answered, '·Of course I know that! 11 but he was unable to find the word for it. 
"Grosshcrzogthum Baden" was pronounced befo.re him, and he said, in attempted 
imitation, "grossherzog, grossfrci.'' Ile could not say knife, fork, etc., a1tl10ugh 
he knew them. \Ve tried to teach him the names for them, sometimes with success 
sometimes without. Instead of "Gabel" he said" Gasser," instead of "LOffeL'' 
1

' FlOfc." He wrote his name with his shaky right hand, but wrote "Sen" 
instead of "Senn;' forgetting therefore the second "n; '' when the mistake was 
pointed out to him, he was unable to correct it. Of his first name" Friedrich'' 
he could only say "Fri." Ile was unable to write down his age and birthday. 

We could not, on account of the marked presbyopia of the patient, ascertain to 
what extent he was ahlc to understand what be rend. 

Wilen the patient attempted to speak of his own accord, be was unable to find 
the words. He contented himself therefore with indicating his meaning by gestures. 

He still possessed, however, a small store of words and sentences, of which he made 
constant use. They were the interjections: " 0, je ! '' "0, weh ! " "Mein Gott! 11 

")!aria Josef!"" Das ist zu arg ! "(that is too hard)," Ja freilich ! " and now and 
then also: "Sacrament!,, He summoned persons by "Sic! 11 (you). He answered 
questions always correctly with .. Ja 1 ''(yes), or "Nein!" (no) 1 or" Zu viel ! 11 (too 

much), "Zu arg ! " (too bad), "Nicht so tug!" (not so bad). Re took the liveliest 
interest in everything that took place in the ward. 

On the 6th of April the patient began to be delirious when left alone. At this 
time he had fever. Ile uttered undistinguishable syllables which were frequently 
reiterated, along with the same expressions of wonderment aud words of complaint 
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as hefore. After April 8th he threw in occasionally French words. Between the 
" .Mar ia Josef," "Das ist halt so! 11 

i: Das ist's eben ! 11 "Es ist halt zu arg ! " he 
would suddenly strike in with 0 )[on Dieu ! ruon Dicu ! 11 When requested, e.g., 
to designate the seat of the pains he complained of, he answered, " Pas toujours ! " 
[mmediately afterwards be would reply to anut.her question in au irritable mau~ 
ncr, but still in words that showed a correct understanding o{ the query: '· 0, je 
n'cn suis pas sUr." ·w e ascertained, on addressing him in French, that he bad lived 
long in France. He al ways answered correctly with: "Oui, mousicm ! "" Oui ! ,, 
"Non! 11 "Mais si ! " " Pas trnp ! " " Bien !" and thanked with "Merci !" To the 
question: "Vous t:tiez a Paris?" the answer was," Si, j1y t:tais." Question: " \Vas 
er dort gctricben?" (what he did there). Answer: " J 'a i pait .... ! " uuintclligiLle 
syllable. Question: "Avez-vous trnvaillC? 11 Answer: " Presque toujoms ! " 
Question: "Was?,, (What.?). Answer: ' ·Travaill t; .... chose je ne sais pas 
bieu." He answered eagerly in the affirmative whrn asked iC he h ad worked in the 
Paris chalk quarries, but coultl g ive no furth er details. 

At the autopsy we found a reddish yellow, circumscribed softening of the lf'fl 
cerebral corte::c in two foci : the larger, 5.5 cm. long and 1.5 to 1.Sbroad, occupied 
the anterior portion o{ the "Gyrus angulrtris 11 (Huxley, Ecker) i the smaller, 2 cm. 
long and 0.6 broad, partially d estroyed the" Gyrus occipitalis IL" wlu:re it uuite3 with 
the" Gyrus ternporalis IL" The depth of the foci was only 4 mm. The brauches of 
the vessels leading to them were the seat of thrombosis. There exist<'cl uo other 
lesiousof the brain. Unfortunately, we were unable to ascertain whether the paresis 
of the right arm bad its orig in in thrombosis of the brnchial artery or in the lesions 

of the cortex. 

Out" patient, therefore, was able at the best to put togethel' 
words of thl'ee syllables, nevel' one of four. He presented the 
typical picture of loss of memory fo r spoken and written words 
without special complications, which manifested itself princi
pally by a forgetfulness qf substantives and by tlie markedly 
disjointed 11ianner in wliicli lte combined letters and syllables in 
tlte spoken words. The recognition and comprehension of words 
were not noticeably affected. 'rhis case illustrates admirably 
how an ataxic impress can be stamped on tlte utterance qf a word 
by tlte cli~jointecl acoiistic combination o.f tlie same. 

'Ve will now describe another case, also observed by ourselves, 
in which the recollection of nouns and verbs had suffered seri
ously, and their fo rmation from the sound and syllable elements 
but lit tle, while the compreltension of words seemed affected. 
This case forms the transition to the derangements which we 
shall describe in the following chapter as word-deafness and 
word-blindness. 
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A gentleman of fine appeal'ance, sixty-six years of age, with sclerosis of the arte
ries, and fond of good liviug, was in good health until fiye weeks before he came 
under our observation. At that time, while on a journey and suffering from obsti
nate constipation, he began to be visited by attacks of dizziness attended by un
usual mental irritability and ill-humor, with headaches in the right frontal region, 
which at times were very severe and disturbed bis rest at night. Gradually a 
disturbance of speech dcYeloped itself, on account of which I was consultc<l. Ife 
greeted me at first with some tolerably fluent sentences, and recalled a previous 
accidental meeting in Stuttgart. Presently, however, he came to a full stop in 
each new sentence as soon as he came to a noun, or used instead a wrong word 
(paraphasia). If he was helped over this difficulty, he was able to conclude the sen
tence correctly, provided he did not stumble across a verb at the end i if he did, 
he generally exchanged it for an inapposite one. It often seemed to me that the 
verb did not occur to him, simply for the reason that the first part of the sen
tence had vanished from bis memory. Uis inability to find the substantives vexed 
him j he tried to paraphrase them, but in doing so involved himself into more and 
more incomprehensible combinations of phrases, and lost the thread of his sen
tence. Tie became tranquil, however, and joyfully assented when I guessed what 
he really wished to say. Mutilation and distortion of words occurred only to a 
slight extent. 

Being far-sigbted, he used in reading, and with their help read aloud, 
somewhat slowly but even very long words. It was evident, however, 
that many words were strange to him which had been unquestionably familiar to 
him previously. Thoughtfully repeating one of these words twice, he remarked, 
" [ have never m.ct this before." In speaking the longest words he broke off in 
the middle, repeated the first half, and then united both halves into a well-spoken 
whole. He could write letters, but was unable to write words correctly. He began 
with wrong letters, then wrote perhaps two or tllrce in correct sequence, and finally 
finished the word with a number of wrong letters. The effort of writing fatigued 
him greatly, and be gladly desisted from it. The moYcmcnts of the tongue were 
free in all directions and he could whistle louclly. During hearty laughter a tol
erably marked drawing of the mouth towards the right side was observable, but 
no drooping of the left angle of the mouth could be discovered. The limbs were 
free in all their movements, hut the patient complained of being easily fatigued. 
It was discovered that he had always been left.handed; he wrote, however, with 
the right hand. This was weaker than the left (from want of practice), and, as 
has been said, was not. paralyzed. He saw well with both eyes; he had been for 
a long time slightly deaf in the right ear; sensation in the skin and the tongue 
was delicate. "\Vhen the pat.icnt was told to press the hand, to put out the 
tongue, or to close the eyes, he spoke some assenting words, 11 ja, ja,' 1 or "ja 
wohl, 11 but did not perform t.he movements until they had been made before 
him once or oftener. He acted in this like a person who docs not understand a 
request couched in a foreign language, and who can only be made to understand 
by gestu res. 



AMNESIC APHASIA. 76.J 

I saw the patient again fourteen days later. Tiis mental and bodily strength 
bad in the meantime markedly decrcased1 and a lift-sided hemiparesis of the 
face and arm was unmistakably present. Ile used the right hand almost entirely, 
although he had seldom used it previously, and passed it frequently over the right 
side of his heacl 1 which seemed to pain him. Ile spoke only a few, for the most 
part unintelligible words, and no longer understood what was said to him. His 
food had to be put into his mouth, because he was no longer able to get bold of it 
with the spoon and fork (apraxi<i). Ile only ventured to walk when he was led, 
and walked then with short mincing steps. After this time all the faculties of the 
patient progressively decayed, and he died three weeks later. 

At the autopsy, as the physicians kindly informed me, the right temporal 
lobe was found swollen, and afbct:!c.l with yellow softening in its anterior por· 
tion over an area about the size of a goosc·egg, without sharp demarcation from 
the healthy medullary substance. At the fissure of Sylvius a portion of this lobe, 
about as large as a hazel-nu t, was infiltrated with blood. The softeni ng extended 
some centimetres downward into the head of the nucleus caudatus. The frontal 
lobe was intact. 

At the date of the first examination in this case there was 
e\"idently not only a derangement of association between the con
ception and tlte word in the direction from the former to the lat
ter, but also a derangement in the direction from the latter to the 
f ormer; the expressive as well as the impressive band of fibres 
was affected, while the words were still properly made up of 
their sounds, whenever it was possible to drag them from the 
depths of the memory, whether this were done by the force of 
the idea itself or of the written or dictated words. At the same 
time this case shows how the loss of nouns and verbs can im
pecle the course ef the speech, and thereby inte1:fere with the 
evolution ef the tlwuglits tltemselves. 

W e are thus led to the question of the relation of word
amnesia to the intellect. vVe see, from the example just cited , 
that this defect in its severer grades renders well regubted 
thinking aloitcl impossible. It does not follow, however, that 
silent thought is also incompatible with it. 

There are many mental combinations that are consitmmated 
without words. To such belong particularly many games. Thns, 
we see many aphasics, who can liardly find a single word, still 
play dambrett, dominoes, cards and chess with great skill. The 
aphasic Paquet, of whom we have repeatedly spok en, who could 
not 01·en count hi s age upon his fingers, and whose intelligence 
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was considerably impaired, could still play cards well, and 
cheated thereat with a certain shrewdness (Trousseau). His a 
remarkable fact that persons who previously played well some· 
times remain masters of the game, not only when they haYe 
become aphasic, but also when they haYe become weak-minded. 
Trousseau tells us tltat when he was Assistant Physician in the 
Insane Asylum at Charcnton, he was often irritated to the very 
depth of his soul, because some half-idiotic person beat him at 
a game of trictrac or chess. 

Jilental combinations which bear upon business affairs, and 
can only be set in operation by the aid of speech, are at times 
even admirably carried out notwithstanding the existence ef a 
ltigh degee of ataxic aphasia. -we have already cited in Chap
ter YII. an observation of Broadbent's, belonging in this cate
gory, which places this fact beyond doubt, and we will now 
quote one from Trousseau that is no less instructive. 

An educated landed proprietor, who could only say "oui n with a heavy lalling 
tongue, and could not write at all, suffered not only from annrthria, but nlso from 
aphasia. 'Vbcn requested to pick out the o, u and i, of the word "oui ,, from a 
number of letters more than one ctm. in size, he succeeded in doing so, with some 
difficulty, but was not able to form the word "oui '1 out of them. He understood 
very well what was said to him. His intelligence was impaired, it is true, as the 
members of his household showed, but to so slight a degree that he was still 
able to aid his son with useful advice in the management of his large property. 
He insisted on being consulted in regard to the leases, indicated by gestures when 
any clause displeased him1 and would not then rest content until it was cl1angcd 
in a manner to suit him. ~a rule, the changes he sanctioned were profitable. ·Ile 
played cards as well as he did previously. 

This patient, consequently, thought ont correctly involved 
questions of business, although he suffered in an advanced 
degree from ataxic aphasia. It is not necessary to regard the 
decline of his mental power as a couseqnence of the aphasia; 
both derangements could be co-results of the unquestionably 
serions organic lesion of the brain which had caused permanent 
hemiplegia ancl paresis of the tongue. Impairment ef the intel
lect is almost invariably met with in connection with aphasia, 
but the two derangements do not run a parallel course, ancl 
lience it is advisable not to ascribe an existing mental debility 
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to the aphasia, b1tl rather to seek for the cause of both disturb
ances in a third, the organic lesion of tlw brain. 

One would think that amnes ic aphasia, especiall y in its more 
severe forms, must offer a greater obstacle to mental combina
tions of the second class than the ataxic variety of the affection 
-that the loss of word-signs must render the thoughts mixed 
and confused. In fact, unless the affection be merely a ligh t • 
form of aphasia of recollection, it is almost always accompanied 
by a very pronounced diminution of the intelligence. Lordat, 
however, asserts, as we have already mentioned in Chap. VIL, 
that he was able to think rat.ionally in sp ite of an amnesic apha
sia with entire loss o[ the memory and understand ing for spoken 
and written wo1·ds. As we do not consider ourselves justified in 
refusing all credence to Lordat's assertion, although it evoked 
many doub ts in us, as well as in Trousseau, we are compelled to 
leave the answer to this question open. 

It is not al ways easy to draw the line between the aphasia of 
recollection and deeper disturbances of memory. \Vhilst in the 
former we have to deal only with a disturbance of the conduc
tion from the ideat ional centre to the acoustic word-centre, with 
a diminution consequently of the ability to draw ant the word
signs from the memory through the stimulus of the thoughts, 
in the la tter the function of the formation of signs and the 
acoustic word-centre itself are invoh ed. Up to this point the 
conditions of amnesic aphasia can apparently be easily ancl 
clearly grasped. They become, however, more complicated ancl 
often difficult to unravel, when, as in our last-mentioned case, 
condtiction in the direction from the acoustic word.centre to the 
ideational centre, i . e., the comprehension of the signs, is affected; 
when, further, the track between the acoustic and the motor 
word-centres is involved in the lesion; when the intelligence is 
greatly impaired; finally, when, in the case of persons who 
know how to read and write, the optical word-centres employed 
in reading and writing and the bands of fibres connecting them 
with the ideational centre and the motor centres for spoken and 
written words, must be taken into consideration in the analysis 
of the case. \Ve will describe some difficult cases of this char-
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acter here; in the following chapters they will be more minutely 
ilwestiga ted. 

In one case, which was published by Dr. Hertz' in the last 
century, the word-images very seldom came spon taneously to 
the lips, and then only in an isolated manner; the words, 
moreo,·er, could only be repeated from dictation, when they were 
pronounced several times londly before the patient, while, on 

• the other hand, in reading they came to him instantaneously. 

An officer, about forty years of age, was attacked with apoplexy in August, 1785. 
Tbe tongue, hands, and feet, were at first paralyzed. After a year he was able to 

walk again, and bis bands also had become stronger, but a disturbance of speech 
rcnmined behind. Ile pronounced distinctly isolated words that happened to occur 
to him, or that were repeated before him a number of times aloutl and slowly i 
otherwise bis discourse was an incomprehensible muttering. When a book or 
manuscript was put in his hand, he read easily and distinctly, and not even the 
smallest mistakes could be noticed. As soon as he laid aside the book, he was 
unable to repeat a single one of the words just read. 

In the following case the restoration of the memory for words 
by the aid of written speech and spelling is extremely interesting. 

Dr. Hun,~ of Albany, reports the case of a farrier, who suffered from heart 

disease, and was seized one day with congestion of the brain, which threw bim into 
a state of stupor that lasted several class. Ile: then recovered consciousness and 
understood what was said to him, hut although his tongue was freely movable, be 

could not find words, and bad to make himself understood by signs. IIe under· 
stood the meaning of the words which were said to him, but could not find those 
necessary to give expression to bis own thoughts. Ile could not repeat words 

that were pronounced before him. When Dr. Hun pronounced the word which he 
sought, he was much rejoiced, but l1is efforts to repeat it were fruitless. li Dr. 
Run wrote it out for him, he was able to spell it, and could then pronounce it after 

a. few attempts. Ile gradually learned by repeated practice to retain and use it. 
Ile made for himself a tablet on which the necessary words were written out, and 
took refuge in this during speaking. Finally, he learned to do without it. W11en 
he was unable to pronounce a word, he was also unable to write it. 

\\'e follow this up with a case in which the entire domain 
of expression and intelligence was deeply involved. The aphasia 
in this case seemed more considerable than the agraphia, and 
there was ev idently ti severe disturbance not only of an ::imnesic, 

1 lViM!ow, loc. cit. 'Bcutian, loc. cit., p. 220. 
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but also or an ataxic natnre. The patient was treated at first 
by TroLLsseau, and later by Charcot.' 

Adl:le Ansel in wus nt first entirely speechless nnd paralyzed upon the right side. 
The hemiplegia persisted, but the tongue was freely moYnble, nnd subsec1u(;llt]y she 
Occame able to speak of her own accord three words or phrases: ")[amnn ! mu
man ! ' 1 to call people to her; " Peux pas dire," as an answer to nil questions i an<l 
when she was impatient, "Oh, malheur ! " Besides this she coulU count up to fif
teen or sixteen. She was somewhat better off in regard to writing, for which she 
made use o{ the left hand. She wus able to write down several short phrases with
out clictation1 e. g. 1 ":Monsieur, jc vous remercic de toutcs vos bontCs ! 11 She could 
also write a few words and short phrases which ·were dictated to her or which she 
read, but she frequently mixed up the words, and generally ended with undecipher
able hieroglyphics. She often employed the wrong pantomimic symbols. A child
ish behavior betrayed the fact that her intellect was affected. The autopsy <li!"
closed numerous foci of softening in the cerebral cortex, which were secondary to 
inflammatory \'egetations in the left heart. They occupied chiefly the left islan<l 
and the border convolution of the left temporal lobe, the third right frontal con
volution, and the right corpus caudatum. 

In the following case, finnlly, there was also sevcrP amnesic 
aphasia, along with serions clistnrbauces of the understanding 
nncl or the intelligence in general. The motor centre for spoken 
words had not suITered, bnt the connection between it nml the 
acoustic sound-centre seemed at times to be interrnptcd, whereby 
the aphasia received a more ataxic impress. 

A patient, whose history wns given to us by Sander,' could speak a number of 
words in a toleral.ily connected manner, but often missed single word~, and some
times could not tell liis name, nge, and occupation. Occasionally he was able to 
pronounce the most difficult words, e. fl., i. Schornsteinfcger 11 (chimney-sweep) six 
times in succession. At other times he repeated incorrectly words that were pro
nounc<>d before him, and did not correct the mistakes, no matter how often they 
were repeated to him in the proper way. Tie remarked occnsionally1 when he did 
not know a word, 11 I did know that, but I cannot say it any more ! " lie could 
only count up to twenty. When asked how much six times seven is, he answered, 
twenty-six. Ile could not repeat the alphabet; when he tried to do so he would 
!:my, a, b, c, 31 4, 5. Tie could no longer read or write, and nlso no longer recog
nized individual letters. He was unable to name objects placed before hiru, but 
found them correctly when their names were mentioned to him. When he was told 
to look at his finger, he raised his hand, attempted to whistle, ancl the like. The 

1 Font-RCaulx, loc. cit. Obs. 33. 
9 Arch. f. Psych. Dd. IL S. 53. Fall 4. 

VOL. XIV.-49 
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affection ended in imbecility. The autopsy revealed an extensive focus of soften
ing in the left hemisphere, in collections of fibres which, according to Sander, 
belong to those radiating from the corpus callosum. 

CIIAPTER XXVII. 

Worcl-Deafnc!i's.-Word-Blindness.-Derangcments of the Impressive or Perceptive 
Speech-track in Gcncral.-Alcxia nud Kindred Derangements in the Compre
hension of the Symbols of Exprcssion.-.\praxia and Aphasia. 

In medicnJ literature we find cases recorded as aphasia which 
should not properly be designated by this name, since the 
patients were still able to express their thoughts by speech and 
writing. They had not lost the power either oI speaking or of 
writing; they were no longer able, however, although the hear
ing was perfect, to understand the "·ords which they heard, or, 
although the sight was perfect, to rcacl the written words which 
they saw. This morbid inability we "·ill style, in orcler to have 
the shortest possible names at our disposition, word-deafness 
and word-blindness (ccecitas et surditas verbalis). 

These cldects seldom occur isolatecl; they arc generally 
combined with other dysphasic derangements, with genuine loss 
oI words of an amnesic nature, or \Yith agraphia. ' Ve ham 
already describecl snch cases in which, besides aphasia and 
agraphia, there was impairment in a Yarying degree of the 
ability to understand the words which were heard or the writing 
which was read. As, however, a correct appreciation of this re
markable phenomenon is Of the greatest importance for the COlll
}Jrehension not only of aphasia as a morbid affection, but also of 
the mechanism of speech in general, it is necessary to make it 
the sabject of a s1wcial examination. 

All disturbances of speech can be brought under two great 
cla•ses, accord in.'! c1s the connection between the conception ancl 
the word is impeded in the direction from tlieformr>r to the latter, 
or vice versa, from tlte latter to tlieformer. TVllen tlwfirst hap
pens, the expression sujf'ers; when tlie second, the understand
ing. 
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\Ye call the entire tract which leads from the nerves of sense 
to the ccntl'e of conceptions the impressive or perceptive; the 
other, which compasses the expression of the conception, the ex
pressive. \Vhat we style diction and articulation move entirely 
upon the expressive hact. The impressive tract sel'vcs only 
fo r the recep tion of words spoken or put into w:riting by others; 
hence, the ability to learn to speak and to write depends upon 
the integri ty of this tract. From the clinical facts that will 
presently be invesligatec1, the conclusion is evident that, as in the 
expressive tract organically different functions are called into 
action for the production of sounds and words, so in the impres
sive tract difl'crent organs are req nired for their reception. For 
the undcrstanc1ing for sounds and that for spoken words, or the 
understanding for written letters and that for written words, are 
not inseparably bonnd together, bnt are different things. The 
understanding for words can be lost, and that for sonnds or let
ters retained. The perception of sounds and nwnmtrs which 
are indh•idually k11own as vowels and consonants, and their 
arrangement into the acoustic word-image which becomes the 
symbol qf' this or that idea, are clijferent functions , wlticlt are 
pe~formecl in different parts ef the central system. The aphasia 
of Lordat, of which we have already repeatedly spoken, is one of 
the most interest ing examples of entire inability to speak due to 
loss of the memory for words with complete word-deafness ancl 
ioord-blindness. \Ve will linger a little longer over hi s case. 

11 Je me trouvai privC de la valeur de tous lcs mots. S'il m1cn rcstait quclqucs

uns, ils me dcvennicnt presquc inutiles, parcequc jc ne me souvcnais plus de la ma

ni~rc <lout il fallait lcs coordoncr pour qu'ils exprimnsscnt ma pensee.u This state

ment, it is true, leaves it unccrt<lin whether Lordnt wns entirely deprived of the 

word-images i but it is altogether probable that he was, since he not only could 

not utter a single word , but dist inctly states that the words fell uncomprchcnded 

upon his car, although his hearing was preserved and he wns able to reflect as a 
physician and philosopher upon his condition. In the same wny the treasures of 

writing were closed to him a.!I with seven seals. Ile coulll spell, it is true, but could not 
read, "En pcrclant Jc souvenir de la sign ification clcs mots cntendus, j'nvais pcrdu 

cclui de lcurs signcs visiblcs. La syntaxe avait disparu avcc lcs mots, l'al7J/1abet 
seul m'etait restC J. mais la jonction des lettrcs pour la formation des mots Ctait unc 

Ctudc t1 faire. Lorsque jc voulus jcter un coup cl'ocil sur le livrc quc jc lisais, 

quand ma mfilndio m'av11it atteint, jc me vis dans l'impossibil itC d'cn lire le titre, 
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II m'a fallu Cpcler lentement la plupart des mots." fie describes with deep emo
tion the happy moment when, after several wretched weeks, he allowed his gaze to 
wander over his library, and unexpectedly, from out of a corner the words "Uip
pocratis opera" flashed upon him from the back of a folio. Tears burst from his 
eyes. That moment marked the commencement of the improvement, which finally 

ended in recovery. 

Another not less important observation reported by Dr. 
Schmidt,' of l\Iiinstermaifeld, shows that word-deafness and 
worcl-1.Jlindncss can accompauy an amnesic derangement of speech 
of an intense grade, which in this case manifested itself by 
aphasia, paraphasia, mutilation and distortion of words, and 
agrammatismus. The words were only perceived as a confused 
murmur, although the hearing was very delicate, and although 
the vowels and consonants coitld not only be recognized when 
alone, but also could with some trouble be combined into words. 

A woman, twenty-five years of age, became suddenly unconscious, during severe 
straining at stool, ten days after confinement. After consciousness returned slrn was 
not paralyzed, but suffered from aphasia and paraphasia. She found the words 
with difficulty or not at all, reversed or mutilated them, said "butter n instead of 
"doctor,'' threw out letters and syllables, inserted others, used the infinitive instead 
of the proper mood, and conjugated irregular verbs regularly. She was thought 
to be deaf because at first she did not understand a single word. It was soon dis
covered, however, that she beard a knocking at the door or the ticking of a watch 
as clearly as a ·well person, that she could distinguish between two house-clocks by 
the tone, etc. 'Vords, on the other hand, as she after1yards stated, were perceived 
only as a confused mmmur. She heard separate -vowels and repeated them. 
When a word of one syllable was spoken in the ordinary way, she dill not under
stand it, but when the different letters were separated distinctly from each other, 
so that they stood forth in the pronunciation, she was able to repeat the word. 
With words of more than one syllable it was necess.ary firs.t to pronounce one syl· 
lable distinctly, then another, then the two together, or she would not understand 
the wonl It was the samC? thing with reading. She studied the words very care
fully, and tried to pronounce them at first separately, and then together. Recov
ery took place slowly. She did not understand short sentences until after the lapse 
of half a year, and then only when they were pronounced slowly and distinctly. 
Even at the last there remained some little difficulty in speaking. 

Patients who suffer from word-deafness and possess at the 
same time the ability to express themselves in words, bnt use 

1 Allg. Zeitschr. f. Psychiatric. 1871. Bd. XX.VII. S. 304. 
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many words in the wrong places, and often distort them, leave 
on the mincls o[ observers the impression that they arc crazed. 
The observer must be on his guarcl to aYoid falling into this errnr, 
or into the still greater error, which has also been committed, of 
rngarding the patients as at once dBaf and demented . The 
patients may have perfectly conect ideas, but the correct expres
sion for them is wanting; the words, and not the thoughts, are 
confused. They would even understand the ideas of others if 
they could only understand the words. 'l'hey are in the position 
of persons suddenly set clown in the midst or a population which 
uses the same sounds, but different words, these striking upon 
their ears as an unintelligible clutter. They attempt themselves 
to speak this language, which perhaps they had once learned 
during cl1ildhood, but had almost entirely forgotten long before. 
They no longer, however, find the right words, ancl those whicl1 
they find are uttered in distorted and incomprehensible shapes. 

Baillarger' demonstrated once that a person who had been 
regarded as both deaf and demented, was really neither one nor 
the other. Ile concluded, from the expressive gestures with 
which the woman, who did not even know her own name any 
more, accompanied her disconnected discourse, that per[ectly 
distinct ideas existed behil1d the apparent confusion. Unlike 
an insane person, slle betrayed a knowledge ef her own condition, 
and never did anything silly. 

Wernicke' described two very instructive cases or this kind. 
One of the women whom he treated for this disease was con
sidered by the attendant to be deaf. 

Both women were advanced in years. On n superficial examination, one o( 
them made the impression that she was insane, partly because her answers did not 
correspond to the sense of the questions, partly hecause she used inverted and dis· 

tortcd words. The meaning of her sentences, however, could be unraveled ard 
was found to lie rational i moreover, her entire behavior was always sensible. When 

excited she often spoke quite correctly. Wben she tried to write she only made 
up and down strokes, and was no longer able to produce letters j she had also 

lost the ability to read. 
Gradually she learned to speak almost correctly again and to read aloud with· 

1 Bull. de l'acnd. de m6c1. T. XXX. p. 828. 
'Der aphntische Symptomencomplcx. Bre"lau. 1874. Fall 1 u. 2. 
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out hesitation. She also regained to some extent the power of writing i she could 

copy from written manuscript, hut could produce in writing ouly a few self- chosen 

or dictatecl words. 
The other person, who also suffered from. pa.raphasia, was at first supposed to be 

d eaf and crazy. At the autopsy there was found, together with atrophy of nil the 

convolutions, a pulpy, thrombotic softening of the first, and of a great part of the 

second left temporal convolution. 

This word-deafness can only be confounded with genuine 
deafness when the observer contents himself with a superficial 
examination, since it is easy to verify the fact that the patients 
perceive ancl pay attention to calls, noises, and murmurs. Be
sides, the combination of aphasia wi th deafness is exceedingly 
rare; an instance of it will be fournl in a case of apoplexy re
portecl by Banks.' -This fact is striking, when we bear in mind 
the frequent simultaueons appearance of aphasia and anosmia, 2 

hemianrestliesia,' or hemiopia: 
Spr.ech-blindness occurs more frequently than speech-deaf

ness. \Ve must be careful, however, not to mistak e the results 
of a genuine hemiopia, which usually occupies the right ha lves 
of both retinas for an inability to see and to comprehend letters 
a.ncl words. 

According as the letters or words clo or clo not fall npon the 
remaining portion of the field of vision, the hemiopic patient can 
at one time see and read, at another not. \Vhen the power of rec
ognizing words and letters is still perfect, it is easy to detect the 
hemiopia, but otherwise it is difficult. It is then frequently by 
no means easy to say how much of the alexia and paralexia is to 
be ascribed to the hemiopia, and how much to the morn or less 
complete loss of the ability to apprehend letters and words. 
The difficulty may also be increased by the limited power of ex
pression. 'l'he patient can perhaps still read some word or 

1 Dublin Quart. Rev. Fehr. , 18G5. 
~ Bonnafont, Bull. de l'acad. de mCd. T. XXX. p. 875.- TV. Ogle, Anosmia. Med.~ 

chir. Transact. LUI. p. 203. Compare also the case described in Chap. XXIX., p. 787 1 

in which the outbreak of aphasia wa.s accompanied by hallucinations of smell. 
3 We have detailed several observations of this sort, reported by Cornii, P erroud, 

and others. 
4 &nder1 loc. cit. Fall 9. Bernhardt, Berlin. klin. Wochenschr. 1872. No. 32. 

Wernioke, loc. cit. Fall 3 u. 0. 
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ano ther, but can no longer pronounce it, or, when he tries to do 
so, produces other syllables and words. The real state of the 
case can then scarcely be unravelled and we stumble across the 
most as toni ~hing phenomena, as witness the observations reported 
by 'Vemicke. The patients, e. g. , read off, while passing, the 
names upon the tavem-signs on the street, bnt are nevertheless 
incapable of reading letters and words with a steady gaze. 

'rJrny recognize the individual letters, but are unable to 
put them together to form words, or, vice versa, they read the 
words bt1t cannot read the individual letters. A patient recog
nizes the word Goethe on tho title of a book, but not the word 
Schiller on that of a neighboring one. Long words are perhaps 
often read wrongly only for the reason that, while the first syl
lable can still be properly seen, the rest cannot, and the word 
is then filled out arbitraril y in accordance with the idea called 
up by the first syllable (Bernhardt'). 

\Vernicke made a very sagacious remark in regard to the 
abili ty to comprehend written or printed characters. Ile called 
attention to the fact that this is also dependent upon tho degree 
of intellectual cultivation. The uneducated mau, who is but 
little practised in reading, can only understand the words written 
witlt the aicl ef their spoken images ; he has to reacl the writing 
aloucl to himself, because, fo1· the understanding of the sight
images, he requires the aid of the sound-imagos. The scholar 
glances over a page, and understands its meaning without firs t 
translating the writ ten words into spoken words. The first will 
present the symptom of alexia in ac1c1i tion to the aphasia ; the 
other can unc1erstanc1 writ ten language, ancl his abili ty to do so 
presents the most s triking contras t to his inability to understand 
spoken language. On the other hand, when he a ttempts to read 
aloud, he may be as aphasic as in spontaneons speaking. 

An observa tion reported by van den Abeele ' leaves li ttl e room 
to doub t tha t a complete text-blindness may exist, althongh the 
power of sight, the intellect, ancl the power of speech are intac t 

1 Berliner klin . Wochenschr. 1872. Nr. 32. A patient with hemiopia1 which 
remained after recovery from aphasia, saw, e. g. 1 in the word " zerschmettert 11 only 
the first syllable, " zer," distinctly. 

~ Bull. de l'acad. de med. beige. Nos. G and 7. 
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A wom:m, forty-five years of age, was struck wilh apoplexy while in the enjoy

ment of the most blooming health. After some hours consciousness returned, but 

!>he was paralyzed upon the right side, and had pain over the lrft eye; her intelli

gence was somewhat dull, the memory ,,,.eak, the speech free. Six weeks later, the 

parnlysis and the weakness of memory and intcllige:ncc had almost disappeared. 

'l'wo months after the attack she discovered that she could no longer read printing 

and writing. Shi! saw the text, distinguished the forms of the letters, aud could 

even copy the text, but was incapable of translating the words into spoken words 

autl thoughts. She could comprehend pictures, and decipher a rebus; she under

stood conserlucntly ideographic representations, but not wriLing. 'Vhcu van den 

Abeclc published this observation, the patient had already regained the power to 

read some words of one and two syllables. 

Broadbent 1 communicates a no less remarkable observation. 

A very intelligent and energetic man, after suffering from cerebral symptoms 

(headache, vomiting, d el irium), lost entirely the power to read winting and writ

ing. He saw the text, but did not uuderstand it, although he could sti ll write easily 

and correctly both from dictation and spontaneously. His con\·ersation was good 

and his vocabulary very large, but occasionally the names of streets, persons, and 

things failed him; he was not nble to name on demand the simplest and most 

familiar objects which were held up before him. IIe died from an extensive 11 cm

orrhage into the left temporal lobe, with rupture into the ventricle. Two olll 

hemorrhages were found, one in the lower borc.lcr-co1wolution of this lobe; the 

other and larger one, which had produced a softening of the neighboring cere

bral substance, was located in the region between the lower cud of the fissure of 

Sylviusand the ventricle at the point where the descending horn was given off. 

In this caso, therefore, the cond1lction of the word-images 

to the motor centre of co-ordination for writing was still per

fect, while the text-images coulcl no longer be comprehencled. 

ln conclusion, we must make room hero for a. very strange ob
servation recorded by \Vestphal.' 

He exhibited at the meeting of the Society for Anthropology, a retired actor, 

who, besides hemiplcgia, presented the phenomena of an incomplete aphasia. lie 

was intelligent, hut his memory for pieces learned by heart was impaired. Ile spoke 

fluently, but he could not find and did not understand a few words. H e could write 

very well from dictation, but shortly after was unable to read the words he ba<l 

written, and he suffered in general from complete alexia. By means of a strata

gem, however, as he himself very clearly explained, he succeeded in reading the 

word he had written from dictation upon the tablet. He passed his finger over 

1 Loc. cit. Casc8. ' Zeitschr. f. Ethnologie. 
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ca.ch letter of the written wonl as if be were writing it again nod read it while so 
doing. llc tllen made a. sort of c::i.lcula.tion, and counted off the sum of the separate 
letters. 

W'"e explain this phenomenon by the theory that the in
telligent man knew how to transpose the movement-images of 
the written letters into acoustic sound-'hnages, and how to com
bine these into acoustic word-images. The case seems to prove, 
as Spamer also assumes, that there is not only a path leading 
from the acoustic centre of word-images to the motor centre for 
written words, but also one from the latter to the former. At 
the same time the case streugthens the theory of the existence 
of movement-images, which accompany the production of words 
by the action of the m uscnlar apparatus. 

Griesinger called attention to the fact that many aphasics, 
when requested to touch some portion qf the body, touch instead 
some other part, e. g., the nose instead or the ear, without being 
aware o[ the mistake. He ascribecl it to a con[ounding of the 
movements, but it is more correct to ascribe it to a confounding 
of the words heard, as v. Gudden' thought. There is question 
here of a state of confusion in the perceptive and not in the ex
pressive tract. 

Jnst as the understanding for written words can be lost, so 
can that for figures. An accotu1tant read off the snm 766 figure 
for figure, but he did not know what the figure 7 meant before 
the two 6 (Trousseau). Another aphasic, on the other hand, al
though he could no longer count in words, could adcl and sub
tract on paper, and even multiply and divide pretty well 
(Proust). 

\Ve have already spoken of a patient who had lost the under
standing for musical notes, although he was still able to play 
well by ear (Finkelnburg). Inversely, Lasegue' saw a musician 
with complete aphasia aucl agraphia, who could readily set clown 
in notes any melody which he heard. Another patient of Proust's 

1 Correspondenzbla.tt fi.i.r Schweiz. Aerzte. Bd. I., bei der Discussion Uber den Vor
trag Biermer's. 

'1 In Proust, loc. cit., p. 310. 
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was able to write music in notes, and even to compose, and 
understood also any melody which he heard, but \\·as unable to 
play from notes. 

Sometimes we see patients copy drawings, although they 
cannot produce them spontaneously. "'hether or not the re
Yerse occurs we are unable to say. 

1'fany aphasics are no longer able to distingu~sh or to count 
pieces of money; they forget the conventional social forms, and 
the rnligious customs and signs; they even confound the spoon 
and fork, and try to eat soup with the latter. In the last case 
the aphasia is combined with apraxia-the memory for the 
uses ef things is lost as well as the understanding for the signs 
by which the things are expressed. The former condition must 
not be confounded with aphasia, which has to deal only with 
the signs by which the ideas are expressed. This mistake has 
been committed however. \Ve have seen that the intellect may 
be perfectly preserved in cases of aphasia, but this is never the 
case in apraxia. 

CIIAPTER XXVIII. 

Schematic Diagram of the Centres and Tracks of Speech. 

Now that we have arrived at this point, which permits us to 
survey the centres and tracks of speech from the standpoint of 
clinical facts, which are for us eqt1ivalent to as many experi
mental results, we think the time has come to illustrate by 
means of a schematic diagram the conceptions which we have 
formed in regard to their connections. 

Baginsky,' \Vernicke (Joe. cit.), ancl Spamer (Joe. cit.) have 
preceded us in the attempt to form such schema.tic drawings. 

'l'he diagram of Baginsky is incorrect for two reasons: it 
unnecessarily establishes special centres for the memory, and 
directly connects the centre of conceptions not only with the 
centre for word-images, which is conect, but also with the motor 
centre of co-ordination, which we believe to be incorrect. 

I Vernicke made the mistake of locating the centres in par-

1 Berliner kliu. Wochenschr. 1871. Nos. 30 and 37. 
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ticnlar regions oi the brnin. For this the localization of the 
elemeutary functions of speech is not yet ripe. His diagram, 
moreover, only takes into consideration spoken speec11, and is 
dif!icult to untlerstancl. 

Spamer avoided \Vernirlu"s <·1Tor of mixing up the questioll 
of localization with the task of representing the centres simply 
in thei1· connections, as detlnced from clinical facts. \Ve cannot, 
however, agree wi th him in the opinion that the conceptions set 
the motor centres of co-ordination in action dfrectly and with
out the intervention of the word-images. The results obtainctl 
from the study of amnesic aphasia speak positively against this 
view. In that form of aphasia the centre for concep tions and 
the centre for co-o rclinaLion are intact, and the word does not 
rome to the surfa ce, simply because the word-signs are wanting 
within; the recoll ection of the word -sign or word-image sets the 
wol'Cl itself frM by reft Px action. Evidently, the excitation mnst 
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take its C'OlH:-'l' downw:ml frolll t11(.' klP~t.tiona1 c0nt1·p throngl 1 tlie 

same places of dc' r dopml'11t, when a word is to hi• uttered, that 

it 1mssPc.l tl1rougll on its way to the ideational cp 11 trP, whf:>n tlu-' 

mml 11·:1" Hpoke11 hy an0Lhe1· person and p ercei,·ed hy the s ubj <'('t. 

"\ \ "e belien~ t.hat our· diagram gain ~ not only in probability, 

lmt. also in cleam e:-3:::;, by taking thi s theory in to aeeount. 

The C'irch' J designat\'S the icleational centre or C<'ntrP of <'On· 

ePptions, i11 ol hc• r 11·onls all tliat po1·tion of tit<• <'P llular Jtl't

wol'l< Of 1he ('O l'tex in whiclt iclca,; :Lt'e produCPd a; a t·esu!t Of 

impressions or I he m ost yaricd descri1;tion rnadt' Oil the :::it' J1 ~(lS 

(objPct- aml word-images). 
Band ]J' are the sensory centres for worcl-imagPH, JJ for thP 

acoustic (so un cl -inrnges), JJ' for the optical (text-i111ag1·s) . 
(' a11d ('' {lp::;ignate the Jll OlOr Cl'll t l'e:-3 for tJip l'O-or<linatiOIL or 

1111:. sou nd-111 u\·p111en ts into spoken-worlls (U), aml of tlie strnkt>s 

prnduePd in writ ing i11to written-worcb ((1
') . 

a Is tl u.' al'o11stic HP!'\·<·, o tJ1e optic . Each of tli P~e nerv<'s h; 

f.:PP n to divide into two b 1·a.nches, one o( which, ]1 owever , is iJH.li

'"'ted only by points for the sake of clt•arness.-a b c b d is the 

collecti,·e acoustic moto1· track for "POkl'n S]lPPch, u p q pr th<' 

optic motor track for writt<·n S))('l'Ch. Tlte acljoining punctatP<l 

Jines and cirdPs are inten<l<•d to inil.iC'atc that st ill otlwr tracks 

l t~ad ft-0111 thP 1wrves o[ SPl1::.il' thrnup:h otlwr imag<"'·Centres to the 

centre for conception:-;; tlie ac011stic llPlTP, e. g., nbo conn•ys 
lllelodies, ancl clelirers musical iclPas a11d the sou!l(l att!'ibntPs o[ 

objec·t-irua~P~ (song: the night inp;al<·) . the optic 1w 1Te brings 

gt)stun'-iuiag;t>~ aml pLy:·dognomie nttribull\::; (µ;1·i nrn cPS : tlw 
lllo11key). For the sake of clea1·nt•,<s we> Jea,·e out tltt• tracks of 

the other JWl'\'C'S o[ sen~P, f. f/ .. t1w JH.'lTl' of ta:::.t<', and the rnol 01· 

centr l'S o( <·o-onli na.Lion for all otht'l' Yol nn t::u·y PX])]'essions, ex· 

<'<'pt spokl' n ancl wriltl'n wo1·<1s; the tPn tre for pantornime is also 
Jpft ont. 

ob d is tit<> trnck for llH' imitn.ti,-p SJW<'c lt of children or 

parrots who l'<' Jlf'at uncomprehencle(l word;; o JI r i; the track 

for the ropyinp: of uncomprehenclt'cl words; c b d is thP track for 

the nt tPmtH'<' of tht• <'Oll<'<'ptions in spokt•n words; q pr for th" 

writing clown of the thought~. Th ..__. tra ck c- a~ q_ fol'ms th r- c·on111-1c·. 
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tion between sound-images and text-images in the centre of con
ceptions, and renders feasible the change of spoken-signs into 
written-signs through the inte1Tention of the thoughts. 

b r ancl p d are the tracks between the centre for spoken
images and the motor centre for writing on the one side, and 
between the centre for written-images and the motor centre for 
speech on the other side. A person who writes clown an uncom
prehended word that he has heard, uses the track a b r; one 
who reads off aloud an uncomprehenclecl written word, uses the 
track op d. In writing clown dictated words t.hat are understood, 
the longer track ab c b r is employed; in reading aloud written 
words that are understood, the track op q p d. 

Let us now examine with the aid o[ the diagram the pheno
mena of deaf-mutism and o[ the different dysphasic derange
ments. 

The deaf-rnute can never use the tracks a b c b d and a b c b 
r; they remain closed for him, because the acoustic entrance 
gate Temains unopened. On the other hand, he can arrive 
at G' and Gthrough o; he can thus learn to write and speak. Ile 
learns to transcribe without conceptive comprehension o[ the 
text by the path op r, with conceptive comprehension by the 
path op q pr. 'rhis, however, does not suffi ce to unlock ancl 
drill the centre G. For this purpose he must erect for himself 
an optical image-centre B" for the sounds and words seen com
ing from the mouth of the speaker, and construct paths from it 

to z, and back through u to d. This centre B" acts vicariously 
for B, and the path u d for the path b cl. There are now no 
further difficulties about making use of the track q pd, since 
the transmutation of mimic sound-images into text-images, and 
rice versa, become possible through the track x'. \Vhen the 
deaf-mute transcribes the words which lie reads oil' from the 
month of others, he makes use of the track on r . 

In complete ataxic apltasia, G is no longer available, and 
hence the tracks b d anclp dare also unserviceable. Spontane
ous speech, repetition of words uttered by others, and the read
ing aloncl of text, are impossible. The track ab c, for the com
prehension of words heard, is preserved, as is also the track c b, 
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by means of which the conception brings the sound-image into 
recollection. If G' is not damaged simultaneously with G-which 
ha,ppens bt1t rarely, undoubtedly becanse the motor cen trns of 
co-ordination for spoken- and written-words lie very near together 
-then the patient can still express his thoughts in writing, copy 
what he reads, and transcribe from dictation. 

If the track b d becomes impassable, without. the centre a 
becoming functionally impotent, the trnck pd can still officiate, 
which it cannot do in ataxic aphasia. The patient ca,nnot utter 
a single word spontaneously, but can read aloud what is written. 
-The above-cited observation of Hertz is open to this interpreta
tion; but, since in this case the track c b d was undoubtedly not 
entirely interrupted, we can also assume that the excita tion of 
the track op q transmitted itself by the path q x c in J to c b d, 
and supplied the force still lacking to overcome the rnsistance in 
c b d. 

In the amnesic aphasla, which we styled simple aphasia qf 

recollection, the track c bis only temporarily blocked up. 'What 
canuot be accomplished, however, through the excitation starting 
from J, can be accomplished by the excitation admitted >Lt a, 
lLnd prodt1ced by the dictation of the worc1s. The word-image 
now enters the recollection in B, the reflex bow a b cl c>Ln offici
ate, aud the bow b c b is re-established. The succor can arrive 
through o as well as through a. In reading, the text-image is 
formed in B', which either renders the utterance of the uncom
prehended word possible through the path pd by reflex action, 
or, and this is the usual way, the image is perceived in J, unites 
with the idea, and s11pplies to this the force requisite to open the 
path c b. 

In aphasia, with deeper derangements of memory, the centres 
Band B ' are in di sorder, and the tracks which lead to them and 
from them are obstructed in lL varying degree or rendered 
entirely unfit for use. 

In cases of complete arnnesic apltasia ctnd agraphia (Lordat), 
in consequence of the destruction of B and B', the collective 
impressive and expressive tracks must be thrown out of use, and 
Jbe entirely isolated. 

In the cases of word-clecifness with paraphasia, the track 
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ab c suffers, while the track c b still permits conduction to the 
more or less weakened and disordernd centre B, and the track 
b dis intact. 

In text-blindness and inability to transcribe the thoughts 
with retention of the ability to copy writing without compre· 
hending it (van den Abeele), the track p q p is obstructed, the 
track op r retained. In text-blindness with retention of the 
ability to write spontaneously ancl from dictation (Broadbent), 
only the track p q is obstructed, the tracks q p r and a b r are 
preserved. 

Finally, the case observed by IV estpbal seems to prove that 
there is not only a track leading from b to r, but also one from 
r to b. 

CIIAPTER XXIX. 

Paraphnsia. -Importance of Attention for Correct Speech. -Parnphnsia due to 
Absence of Mind, aucl Chorcic Paraphasia. -Parngraphia. -Paralexia.
P:iramimia. 

Under the name paraplwsia we describe that disturbance of 
speech in which tlte connection ef tlte 'ideas with their word-pic
tures has become so disordered that, instead of the appropriate 
terms, words having a different meaning, or altogether strange 
and imintelligible expressions, are enunciated. 

The disturbance of speech which is occasioned by impeded 
utterance or stammering, in which the correct words are used, 
although in distorted anc1 confusing shapes, is not included 
under pamphasia. Neither is this name appropriate for ataxic 
aphasia in which the patient, like an au to maton, answers all 
questions with the same stereotyped words or fragments of 
words. 

The differentiation of paraplwsia from amnesic aphasia 
and syllable-stumbling, affections with which it is sometimes 
but not necessarily combined, is more diffict1lt. I t might be 
thought that in paraphasia the faculty of recalling the correct 
word is always impaired, since instead of it a wrong one is 
employed; but this is not necessarily the case. In fact, the 
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correct word seems >cry often to rise up in the memory either 
entirely or in part, but immediately, before it is spoken, it is 
crowded aside by some other wonl. Pamphasia ma.y also exist 
when the syllabic construction of the words used is perfect. 
\\'ords that are perfect in construction may be substituted for 
others with which they ma.y not possess the slightest similarity 
in sound. Frequently the flow of speech is smooth ancl continu
ous, but the combinations of '"ords are meaningless, and give 
confused uncl entirely unintelligible expression to the thoughts of 
the speaker. This aJiection, the so-c:illecl clwreic paraplwsia, 
in which the entire vocabulary of the individual is wrenched 
from its normal connection with the intellectorium, can be easily 
clilferentiatecl from syllable-stumbling, proviclecl the words em
ployed are borrowed in their correct forms from the mother
tongue or from foreign languages. The difficulties begin, and 
syllable-stumbling ancl paraphasia become closely related, only 
when the perplexing words are formed by the combination of 
sounds and syllables borrowed from different words. \Ve speak 
of syllable-stumbling, when the words whose sounds ancl sylla
bles are intermingkcl follow each otlter in tlte sentence; of 
parapllasia, when the words do not properl?J belong together in 
tlte sentence, but have risen up in the memory in consequence of 
some resemblance in meaning or sound. 

'fhere is a form of paraphasia which does not overstep physi
ological limits. It is not an uncommon thing for sound, heal
thy men to make mistakes in speaking, of which they may or 
may not be conscious. These mistakes are clue to absence ef 
rnind. The same cause-want of attention-which may develop 
into a state of intellectual confusion, is also usually at the bot
tom of thepatlwlogical paraphasia. 

By attention we unclerstancl that state of mind in the incli
Yidual in which he takes cognizance of the processes that haYe 
bren aroused in the perceptirn tract by external or internal 
agencies. It is possible thereunder to conceive of an excitation 
which, taking its origin in the ideational centre, would be con
dncted, not only along the motor nerves to the accessory mus
cles of the apparatus of speech, hearing, taste, etc., but also 
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cP ntl' ifugally along tl1e sensory ne1Tes to the ex ternal o!'gans of 
sense. It is, a t alt events, certain tha t hy mea n:; of nttention 
we exercise an influence on the motor nnd sensory cen tral appa
ratus of language which is indispensable for correctness of speech . 
" "hen the attention ft ags. inappropl'iate words are Yery often 
used, and such liberti es ma y be taken with the accentua tion. the 
rapidity of speech, and the li teral and syllabic enunciation. ns 
to render the speaker unintellig ible. 

This attention to what is being said leath to farnrable l'esults 
onl y under certa in conditions : 

1. It must be accompani!'d by a feeli11.r; q( sdj'.m11fide11ce. 
Timid individuals are more liable to make mistakes in speaking 
than self-sufficient and fo l'ward pe!'sons. 

2. The thoughts must be fixed on tlte idea lo be expressed, 
and not allowed to wander off to matters not connected with the 
subject. Men who al'e easily distracted from a train of thonght 
hr external impressions, or who clo not curb the rapid fl ow of 
id,•as nroused by associations, are said to be absent-minded. 
They are constan tly in clanger of losing the thread of the dis
course, and of using \\'Orch which are foreign to the subject. 

3. The nttention, whil e speaking, must be d h·idecl between 
the thonghts, the syntax, and the words, each receivin .r; tlte 
1nodicum tltat it req1tires. " "hen the indiddual words engage 
the a ttention too exclnsively, the though t and the construction 
of the SPntence easil y slip from the memory, and the speaker is 
liable to become entangled in a maze of "·ords and phrases. 
Here we haYe at the same time al.:atapliasiri and priraplwsia. 
In pa thological condi tions, on ly r err slight d istnrbances of the 
circul a ti on and nu triti on of the brain are often all that is neces
sary to weaken the power of attention and occasion paraphasia. 
P ersons who are snll'ering from fever or fro m hunger, or who 
liave been stnnnecl, easil y become confused in speaking. This is 
still more liable to be the case in connec tion with all those 
circumscribed or clifl'nse, macroscopic, organic lesions of the 
brain which are a ttendPd ln· obscuration o[ the in tellect and 
impail'ment of the bod il y po;vers in general, and of the power of 
speech in particular. The tliou.qlds are confused, and the words 
are mixffl 11p in a most pe1plexi11g way. 

VOL. XIV.-!>0 
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It is especial ly words expressing thi ngs that are in daily 
association, that are liable to be exchanged for one another ; 
thus, stick and hat, knife and fork, salt and pepper, etc., etc.; 
or the words for ideas that are included in the though t to be 
expressed. Tl..rns, a physician suffering from fever wishes the 
door to be opened to let !tis dog out, and calls out, "Open the 
dog." Or the word which conectly expresses the idea rises up 
in the memory, but, before it can be enunciated, another word 
resembling it in sound or in meaning is suggested and spoken 
in place of the col"!"ect one. Instead of butter, the word mother, 
or doctor (seep. 772), or cheese, is used; instead of pamphlet, 
camphor; inst~ad of drinki11g Yessel, chamber-utensil (Trink
geschiJT, KachtgeschilT- Crichton) 

In this connection a case observed by Trousseau is '\"cry instructive. A woman 
was affected with aphasia, after recovering from an c1·ysipclas of the scalp, that 
had been accompanied by cerebral symptoms. She learned first to repeat worch 
spoken by others, and then for several months daily wrote down words in a note
book, in order to strengthen her memory. It was lntcresting so see how one word 
led to another. Sometimes the llrst, sometimes the second syllable, often also the 
rhyme, or a resemblance in meaning, the key to the following 
word. Thus, chapeau, manehon, mauche, robe, jupou, rose, 
bouquet, bouciuetillro, cimetillre, mousse,'' etc. 

In many cases the transposition does not involve entire 
words, but pm-ticular syllables or sounds are borrowed from 
words presenting similarities in meaning or sound; or an ex
change of syllables takes place between words that are con
nected together by the association of ideas, or that belong 
together in the same sentence. In the last case the paraphasia 
becomes associated with syllable-stumbling. 

An absent-minded professor, to the great amusement of his hearers, spoke of 
11 the two great chemists :Mitschich and Licderlich,'' meaning Liebig and Mitscher
lich. Our unfortunate aphasic patient, Senn, called n" Gabel" (fork)" Gasser," 
because, while thinking of" Gabel," the word t; Messer" (a knife) also came into 
his mind. 

;1lliteration is particularly dangerous for those who do no t 
possess a thorough command of the power of speech. 

Even the bcstrunners sometimes stumble. We once beard an after-dinner orator, 
who was renowned for his readiness and skill in speaking, make a mortifying mis-
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take. He was addressing a large and learned society on the occasion of an anni· 
versary dinner, and, indulging in too rapid a flow of speech, he welcomed the 
members to the" fcstlicheu :F'rcssfrcudc 11 instead of to the" frOhlichcn Festfcier.'' 

1n the slighter forms of paraphasia the thread connecting 
word and idea is only occasionally entangled, but in the se,·ere 
forms, which we call clwreic paraplwsia, the entire web of 
connecting threads is involved in inextricable confusion. \Vhen, 
as is a lmost im·ariably the case, the connection between the idea 
a nd i ts written pictme is also disordered or entirely broken olT, 
thern is no key left which can unlock the meaning of thiti 
medley ef words or verbal delirium. A case of this sort came 
under om observation many years ago. 

A pedagogue, sixty-five .vears of age, with rigid arteries, exerted himself beyond 
his strength. In August, 1870, on returning from a walk that had been enlivened 
by animated conversation, he sat down at his desk, but soon afterwards sprang up 
and cried out: "I smell sulphur! don't you smell anything? I am struck with 
apoplexy! 11 Uc then vomited; fo r several days subsequently he was affectcU 
with tJerbal amnesia, but there was at no time any paralysis. He recovered an(l 
resumed his herculean intellectual labors. In autumn he lmd another attack <1f 
vertigo without paralysis, which was followed by a p11mphasia thnt rapidly 
attained very unusual intensity. Ile addressed long Sp('cchcs to the persons about 
him, but was ncvert!::clcss uuahle to express even 11is simplest wants in intt•lligihle 
te rms. On one occasion, for instance, an entire day was expended in a fruitlc~s 

endca\•o r to make his sister, who kept house for him, underdand that he wunttd 
her to br ing back a bed coverlet tha.t she had taken away. llc finally succeeded 
in making her understand his desire, by repeatedly striking on the bed. Ilis actions 
meanwhile gave no indications of any marked disturbance of iutelligrnce. Tk !-till 
understood what was said to him, and was greatly pleac:.ed when any one di\'in(.'d 
the meaning of what he said himself. I only saw him once, on the 23d of FdJnwry, 
1871. l}c advanced courteously to meet rue when he entered the room, and ut 0~1cc 
addressed urn in a long, tlucnt speech, of which I comprehended absolutely notbmg 
at all. It was made up of German words grouped together in an entirely meaning
less way, I.Jut it was ev ident, from his countenance and his gestures, that he was 
endeavoring to desclibe his condition. l lis donr:mor wns like> that of an animated 
speaker lecturing from n professor's chnir. .\ fortigne1· unacquainted with our 
languag<' would unquestionably ha\'e supposed that an intelligent, culfrvnted man 
was ddh-cring a well·digested speech. Tfc did not S<'em himself to notice that his 
remarks were unintelligible. I examined him, founcl no paralysis, and then spoke 
n few encouraging and comforting words, which hnd the (·ffcct of making him 
cheerful and happy. It seemed to me that be actually understood the meaning of 
my words, and did not merely guess nt them from my countenance. In the early 
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part of spring, as I afterward~ lea rned, hi s intdligcncc rapidly waned, but he 

nevertheless coutinucd for ~omc time to play a good game of <:arcls cnry evening. 

IIe always employed ii considerable portion of bis time in writing, and I have now 

in my possession a book in which he had written some notes.' The written ·words 

and signs begin as follows: .: Inscra-Ihrcwacsch-lm Jabre-·wascho-Jnd

Lcib-Kal-7. 8 Juan. G. Nachsidhidlig unscrschsch t im 1 wciss dicsebclse heft, 

Scchal forsich Br schaf 5 bis mich hoff. Jch lrnbc, 11 etc. Gradually he began to 

confound material objects; he would try, for instance, to cat soup with a fork. He 

died, a corporal and intellectual ruin, on April 1, 1871. 

One of the most remarkable of the recorded cases of disturb
ance of speech in general, and choreic paraphasia in particular, 
has been repol'ted by Dr. Osborn.' 'fhe connecting web which 
unites the ideas with spoken words was in a state of inextricable 
entanglement, while that which unites the ideas with written 
words was unaffected, and the intelligence was apparently per
fect. It was possibl e lo understancl what the patient wrote, but 
not what he said. He him self understood what was said to him, 
and what he read; but when he tried to read aloud, he gave 
utterance to a string of curious words, some of which were Eng. 
lish, and some were not ; a portion of the latter were bonowed 
from foreign languagPs, but others belonged to no language 
under the sun. 

The patient was a literary, t110rouglily cducntccl man, and had made himself 

master of three languages. After an attack of apoplexy, he was no longer able to 

speak in an intelligible manner, alt hough he was not paral~'zed and could cnun· 

ciatc with great fluency a great number of words. Persons who did not know him, 

supposed he was speaking some fore ign language, so fluently did syllabic after 

syllable, and word after word issue from his mouth. He understood all that was 

s:1icl to him and also wh~lt was written, and was himself able to expresi his tlioughts 

rnpi<lly iu writing, very mrcly using incorrect words. The power of cah::ulating 

was unimpaired. H u could not repeat words pronouuccd before him, with the 

exception o f a few monosyllables, and i1eithcr could he repeat the letters k, q, u, v, 

w, x, and z, although in speaking he was able to use these sounds with the others. 

'Yhen he was told to read aloud, he uttered a farrago of words that had no mcan

in;;, ancl did not correspond with the written or printed words. For instance, he 

read the sentence: "It shall be in the power of the Cu1lc>gc to examine or not ex

amine nuy Licentiate previous to his admission to a Fellowship, as they shall think 

fit," as follows: 11 An the be what in the temother of the trothotodoo to majorum 

1 Dublin Quarterly Journal of l\lctlical Sciences Cor 1833. Vol. IV. p. 157. 
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or that emi<lrate eni en ikrastrai mestreit to ketra totombreidei to rn fromtreido as 
the hkritest." Another time1 in reading the snmc sentence, he employed diffcn•nt 
words, but bis giLbcrish was equally unintelligible. 

Not only can a sound and healthy person make mistakes in 
speaking, but he can also, and even more easily, make niistakes 
in writing. \Yhile writing, the thoughts are more easily dis
tracted, and consequently there is a greater liability to use 
letters, syllables, and entire words inconectly. \Yords present
ing resemblances in orthography, as well as those allied in mean
ing or in souncl, are liable to be employed for one another. The 
same is true of invalids, in whom the functional and organic 
lesions of the brain are more readily betrayed in the writing thau 
in the speech. ~Iorbid paragraphia, like morbid paraphasia, 
presents itsel.f in mild and in severe forms. 

Au excellent cxam.plc of paragraphia by transposition oJ the words in the sen
tence is found in the following certificate, which was given by an absent-minded 
professor to a student who had attended his lectures on inorganic chemistry:" Mr. 
Schmidt has attended my remarkable lectures on chemistry with inorganic assi
duity." 

The case reported by Osborn, in which the paraphasia was 
almost entirely uncomplicated with paragraphia, has no parallel 
in medical literature. In every form of dysphasia the power of 
writing is, as a rule, even more impaired than the power of 
speaking. A few such cases, which apparently might be classed 
with equal reason under the head of paragraphia, are here given. 

llughlings Jacksou 1 saw a woman fi\'e weeks after an apoplectic attack, which 
had been followed by right~sided hcmiplcgia, and by aphasia that for a week had 
been complete. The hemiplegia had entirely disappeared at the time of his 
visit, and the aphasia had diminished so greatly that he almost overlookecl it. 
·when, however, the patient attempted to write her name, she wrote, ' 1 Sunni!, Sic
laa, Satreni," and her address she gave as follows: "Sunesr nut to mer tinn-lain." 

The same author communicates the letter of a gentleman who suffered from 
moderate verbal amnesia and aphasia, that were consecutive to epileptic attacks. 
It contains a number of incorrectly written or altogether inappositc words, but it is 
still possible to ascertain from it the meaning of the writer. The intellect of this 
gentleman wa.s not impaired. In copying he made but few mistakes. When r1.:nd
ing aloud he spoke almost all dissyllabic and polysyllabic words incorrectly. 

British and Foreign :Medieo·cbirurgical Review. Jan. 1860. p. 2~1. 
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Bastian, from wliosc paper we ha,-c taken these cases, adds to them a third case 
of his own. The patient, whose intellect was unscttlcc.1, woulcl rapidly lose bis 
power of attention while speaking, and would then enunciate the words in a drawl
ing, monotonous maun::r. The final syllables of the words were greatly distorted. 
·written wC1rds were distortl:d in a simi lar manner, but in a more marked degree. 
Fur instance, instead of" Hoynl naval medical oflfrc belonging to the Admiralt}•,' 1 

Ii.! wrote "Roydndcndd na vcndcndd oforendcndd Bdondendd," etc. lu this case 
we get a glimpse of something more than paraphnsia and pnragraphia; it is proba· 
hly an instance of dyalrigical 7m1·a{}raphia. 

Ferber 1 had under observation a woman, sixty-five years of age, who was 
anli<'tecl with a paragraphia, that had persisted after recovery from hemiplcgia of 
the right side and aphas ia, both due to an apoplectic attack. She wrote" schri.isscn ·1 

iustcad of "griissen," "schreigcn 11 instead of "scl1rcibcn1
11 "butter" instead of 

'·mutter," "orudern 11 instead of "modern," and in lier own name put a gin place 
of a ch. 

Jn paralexht incorrect wol'ds are nttel'ed, the patient; either 
tl'ansposing the syllables of the printed worcls, OI' substituting 
for tl1em other wonh resembling them in meaning, sound, or 
orthography. 

Jn a case reported by Jougla,i the patient, who had been sucldcnly seized with 
i11ro!trrence of ideas complicated by paraplutsi{t, changed letters, syllables, and words. 
He could still spell out the words correctly, but when he tried to read them aloud 
off-hand, he gave utterance to nondescript words. For instance, instead of "ali
mcntaircs" and" Citablisscments, 11 he rend" amoulita.ire 11 and "cntalismausou.'' 

A patient of Bouillaud's ~read instead of "propriCt6 de l'Cditeur," "St. Pierre, 
St. Paul," prol>ably because her thoughts were dwelling on the feast of Peter and 
P:lUl, whicb had fallen on the preceding day. 

The term paraininiia is usecl to designate that affection in 
which the patient makes an affirmative motion of the head when 
he wishes to answer in the negative, and vioo versa, makes a 
1wgath·e motion when he wishes to answer in the affirmative. 
" ' e have already spoken or these cases. 

1 Berliner klin. Wocbenschr. 1869. No. 10. See also the case reported by J. &lt1'ei
ber (from K(tw1yJi's clinic), Berliner klin. Wocbeuschr. 1874. pp. 308 and 320. 

'Gazette des hOpitaux. 1872. Xo. 149. 
Bulletin de l1acadCmie de mCdecine. T. XXX. p. 708. 
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CHAPTER XXX. 

Syntactic Disturbances of Spccch.-Agrnmmatismus and Akatapliasia. 

Steinthal ' justly insists on the necessity of di stingui shing 
the syntactic disturbances of speech from thefaulty 1,se 'If words. 
He proposes to call the former akafopltasia, a name partially 
borrowed from Aristotle.' 

In the syntactic d isturbances the power of giving expression 
to the thoughts is impaired . The though ts are expressed by 
means of sentences. Something morn than mere memory for 
words is required for this purpose, since, " unlike words, sen
tences are not stored up in the memory ready for use .. , ' A 
foreign lang uage cannot be acquired from a dictionary alone. 
The ability to speak presupposes the power to give articulate 
expression to all the delicate shades, and more or less intricate 
windings, of the though t which sweeps through the bmiu. 'rhe 
most learned man is sometim es to tally unable to communicate 
hi s knowledge to others. 

F or the expression of the developing thoughts we possess t"·o 
linguistic a ids, viz. , the inflection of words and their arrange
ment in the sentence, or ,r;rammar and syntax 1n its narrower 
sense ; syntax in its widest application includes both. 

The inflection qf' words is not a property common to all lan
g uages ; t11 e Chine:;e, for instance, like the sign-languages, has 
no real grammar, but only a syntax. Tha t extraordinary lan
g uage has not yet made any advances beyond the radical wo1·ds; 
the same word is a verb, a substant ive, an adjective, an adverb, 
or a preposition, according to its position iu the sentence. An 
individual word represents an abstract idea, to which a concrete 
limi ta tion is only given by a vary ing in tona tion, or by combina
tion with a word representing another idea. The language has 
neither declensions nor conjugations. In thi s respect the Engli sh 
language bears some resemblance to the Chinese. Sprung ol'i-

1 Loe. cit., p. 479. ~ De interpret . C. 4. 
3 Zeitschr. f. ViJlkerpsychol. Bd. 1. S. 14-2. 
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ginally from languages tha t were rich in grammatical inflf'ctions, 
the English has rejec ted most or these and turned ov~r to syn
tax the functions " ·hich were .formerly performed by grnmmar. 
The prattl e of children, too, presents a certain analogy to the 
language or the Chinesf', since tile meaning or their words only 
becomes sharply defined by their relative position to one anothe1·, 
01· by the intonation anll accompanying gesture. :Horeover, even 
in our (the German) lang nage, which is so exuberant in inflec
ti ons, a change in the position of words often produces an entire 
change in their meaning : " Taschengelcl " and " Gelclta.schen,>' 
"ein Gla s "~a s:ser " a11d "ein \ Yasserg la :::; ,. are very different 
thing:::;. 

Yon der Gabelenz ' has briefly formulated the supreme pS!J· 
clwlogical principle of speaking, as follows : In thinking, the 
psychological subj ect, i. e., the subject which is to be thought on 
or of, precedes the psyd wlogical object, i. e., that which is to be 
thought of the subject. In all languages this principle is gener
ally followecl in the arrangement or words and sentences ; as a 
rule, the grammatical terms corresponding to the psychological 
subjec t, precede those tha t correspond to the psy chological 
objec t. 

I t is in the sign-language that the psychological principl e 
of the evolution of thought is most perfectly retlected. Its syn
tax has been termed the natural, in contradistinction to the 
more artificial and g reatly varying syntaxes of the grammatical 
spoken.lang uages. 2 

Dea r-1m1tes in all countries di spose the sign-equivalents, for 
the different idea.s which they wish to express, always in the 
same order ; the constm ction of their sentences is entirely inde
pendent of the syntax of their articulating countrymen. They 
say " horse black " instead of " black horse ; " " hat black 
bring" instead of "bring a black hat ;" " hungry, to me bread 
give" instead or " I am hungry, give me bread." The mute 
places first whatever is to him the most important, and leaves 
out entirPly whatever seems to him supertlnous(Schmalz.'). Or, 

1 l deeu e iner verg leichenclen Synta.x. Zeitsch r. f. VOlkeqlsychol. Bd . 6. 1869. S. 376. 
9 TyW1·, :Porschungen i.ibc r die Urgeschichte dcr ) fonschhcit. Le ipzig . S. 30 u . f. 
a Ueber die Taubstummen. Dresden und Leipzig-, 1848. S. 274. 
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a:; Scott' expresses it: "The subject come:; before the attribute, 
the objec t before the action, the qualifie1· u suall y , but not neces
sarily, after the qualiliecl." 

I nflection emanated from the combination of words, which 
!eel to the fusion of two or more to form a new one, repre
senting a modification of the original meaning of the principal 
mot. It led also to rnriot1s articulate cha11ges in the component 
parts of a worcl, which were effected in acco!'dance with settlecl 
rnles or laws. In thi:; way cases, tenses, adjectives, adrel'bs, 
etc., were produced, and it thus became possible to give rapid 
and precise expression to the rno:;t dissimilar conditions of time 
ancl space, and to the most dirnrse relations of things to one 
another. The wonderful process of the grammatical derelop
ment of a language ex tendecl over centuries, and was swayed by 
iniluences which, at the present time, am only partially accessi
ble to inves tigation. The individual ability to speak with gram
rnatical correctness is, however, the product of carefol ancl toil
some training, for children do not easily learn to inflect, to 

decline, ancl to conjugate con ectly; the uneducated man si n:; 
constantly against the rules to which the educated man adheres. 

The gramrnatical faults of speech that are clue to impe1j'ect 
education, must not be confounded with the mistakes made by 
intellectually sound ancl educated persons, in consequence of a 
bad habit, or of a desire f or originality, or of absurd fancies . 
Still less should they be confounded with those which arise from 
disease, ancl which we designate by the term dysgrammatiwl 
derangements or 1norbid agrarmnatismus. ""e frequently 
meet with the last as a complication of amnesic aphasia ancl 
parapbasia, and several examples of it in thi s connection ha l'e 
already been detailed. They are usually accompanied by graYe 
di sturbances of the inteJ:ect, particularly by weakness of the 
intellectual powers, or they are the expression of an insane 
caprice. 

In this category belongs also an anomaly which is very 
frequently observed in the speech of imbeciles ancl luna tics. It 
consists in this, that the subjects do not decline or conjugate 

1 The Deni and Dumb, p. 53. 
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the words, bu t make use only of the indefinite substantive and 
the infi nitive, and perhaps o[ the past participle also. They 
prefer the weak lo the strong inflection, leave ou t the articles, 
co nj unctions, and a.ux ilia l'y verbs, omi t the }Jrepositions or use 
them incorrec tly, am1 employ nouns instead of pronouns. They 
speak of themselves as "Ia,ther,'' " mother,1

' "Charles," etc. ; 
in::;teacl of the }Jronount5 "yon,'' " he,'' "they," they employ 
the proper names or the unqnalifiel1 substantives, "man," 
" woman," "sister," " doctor," etc. Sometimes they place the 
adjecti1•e after the noun , or omit the adverbial inflection. The 
result is to girn a cltildish ancl helpless character to the speech. 

Sometimes these grammatical mistakes a re made consciously, 
a nd are the creations of caprice and temper, but more generally 
they constitute the auto1natic, articulate expressions of uncon
scio1ts psychological processes. The same holds trne for the 
syntactic derangements in the narrower sense of the term. 

In speaking, only the shortest sentences can be embraced in 
a single conscious glance. " Then we begin longer sentences, we 
know only what we wish to say ; the fundam en tal thought or 
the theme of the sentence alone rises n p clearly before us, while 
the syntactic development ef this tlw1tght in words tak es pl ace 
in a semi-autornatic manner, through the agency of the mecha
nism of speech. The more a speaker acc t1stoms lang uage to obey 
him, with all the force and subtlety that the spiri t of the people 
has storecl up in it during the lapse of countless generations, 
that is to say, the more it supports him with all i ts autonomic 
power, so mnch the more does he command it. The notion that 
the though t which the speaker is developing is the only govern
ing power in the sentence, is incorrect; the words and the gram
matical and syntacti c laws are fo rces with which the though t 
must reckon. The speaker must bear in mind the poin ts on 
which the sentence, as well as those on which the though t turns. 
P rovided he does not lose sight of these, it is unnecessary for 
him to retain a conscious recollection of all the parts of the 
sentence. In a long sentence he may lose sight of the commence
ment, of individual words, and of entire incidental phrases, bnt 
will still be able to conduct the sentence correctly to i ts termi
nation. " ' hen conscious memory fa il s him in consequence of 
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its na tural limitations, he is aided by a power which, wol'l<ing 
with instinctive certainty, groups the worth of the sentence 
about the essential and pi,·ot.wonls, and, p1·0Yided the correct 
form of the sentence has been adopted a t tho outset, retains thi s 
form to the end. 

One who is but little practised in extemporaneous deJi,·ery, 
succeeds much mol'e readil y in evoh·ing artistic sentences in 
writing than in speaking. In the former, the eyes assist the 
mind, by means of retrospective glances at the preceding parts 
of the sentence. J\Iany men who prove bu t dull conversation
ali sts in a parlor, understand how to polish and moun t their 
thoughts like sparkling diamonds, when seated a t the wri ting. 
table in their studies. 

The correct cliction of a sentence in the grammatical Ian· 
gnages presupposes three tltinr;s, and when any one of them is 
wan ting, akataplwsici results. 

1. Unbroken flow qf words. 
The aphasic person, who fail s to recall perhaps only a single 

wonl, stops in the middle of the sentence, and, under the mos t 
fn rnrable circumstances, finds himself forced to have recom se to 
a paraphrase, which, as a rule, proves di stracting both to him. 
se!I and to the lis tener. If the aphasia be marked, and a large 
number of words be forgot ten, a correc t constrnction of the 
sentence is impossible. In the sligh ter grades of paraphasia, the 
form of the sentence suffers less than its meaning, but, in the 
choreic fo rm of the affec tion, all 01·der and intelligibili ty are 
hopelessly los t. The fo llo"·ing example of akataplwsia clue 
essentially to severe apliasia, is borrowed from Steinthal. 

A man, who wn.-, suffering from aphasia and pn rnphasia, remarked while his 

eyes were being examined : cc Das cine Auge - Auge ist immcr - 1'hrUncu -

thriln ig gcwescn (One eye - eye has al ways - tears - been watery). Ich kann g ar 

nicht - fr ilher kount' ich - bcsondcrs - - natii rli cher Weise - mit den Jahrcn 

klcine Stiefe - Strippc - Schri ft - die Brillc." The second sentence, which is 

greatly mutilated, might be completed as follows: " Ich kann gar nicht aehe11, 
fr ilhcr konnt' ich lesen, bcsonclcrs (Jrosse Sclirijt, natnrli chcr Weise musste iclt mit 

den Jahrcn kl eine Schrift llurch die Brille l-ese11 ." (I cannot sec at all. Formerl y 

I could read , espec iall y large print, but, naturall y, as I ad vnnccd in years I had to 
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use glasses for small print). The words in italics arc those which the patient left 

2. P erf ect gra11i11uttical diction. 
Languages vai-y very greatly in theil' grammatical strncture, 

and nothing can be more interesti11g than a comparative study 
of the same. \Ve cannot, however, stop to discuss this subject 
in detail at the present time. 

The Chinese language has no grammar, but operates only syntactically with 
uninflectcd radical words-radical sta9e in the development of language. The 
~\.ryan or ludo-Germanic and Semitic languages take the roots themselves and 
remodel them, with a view to the closer Limitation of the thoughts-i1tflectional 
stage. Midway between these two classes stand the Tnranian or Finnish-Tartaric 
languages, in which the roots are fused together to form new and complete words,_ 
in such a way, however, that the principal root, which contains the fundamental 

idea, remains unaltered, and only the secondary clements undergo chau,ges--aggl<t-
tin1itive 
secomlary 

This fusion takes place in accordance with a 
which modify the fundamental idea, arc dovetailed in be-

tween the primary elements, by which they are held together. In the American 
languages, which resemble the Tartaric, these compound words are even susceptiblc
of declension and conjugatiou. 

As an example of grammatical akataphasia, we may adduce 
the following remark of a feeble-mindecl gil'l: "Toni taken 
flowers, nurse come, Toni thrashed." The patient no longer 
made use of articles, pron on ns, or auxiliary verbs ; she conju
gated, as children do, strong verbs with a weak inflection. 

3. Correct arrangement qf words. 
In the Chinese language, in consequence of the want of a 

grammar, every deviation from the regular word-sequence must 
lead to misunderstandings. In German the scope is freer, but 
not unlimited. Strictly speaking, even in German every change 
in the order of the worcls leads to a modification of the meaning 
which they are intended to express; this modification, however, 
is often so slight that it is a matter of inclifference how the 
words are arranged. It is only when unwarrantable clmnges in 
the regular word-sequence are macle, that the sentence is liable 
to be misunderstood, or becomes unintelligible. Thus, to the 
question, '' \Vas ist dies~" we may answeri " \Y eisser Zucker," 
or, " Es ist weisser Zucker," or, "Zucker ist es, weisser,'' or, 
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·'Es ist Zucker, weisser." But when any one says, "\\~eisser 
ist es Zncker," he commits a grammatical fault; he is either un
acquainted with the language, or there is reason to suspect that 
he is not in his right senses. 

Gogol' reports an exquisite example of akataphasia, in which 
the grammatical formation and the syntactical construction of 
sentences were greatly affected, while the patient, although his 
intellect was impairec1, lacked neither words nor ideas. He suf
fered from intellectual confnsion and verbal amnesia, but the 
grammatical and syntactical akataphasia overshadowed both 
these c1istnrbances. 

A young man in Breslau, wl•'l had fought through the campaign of 1866, was 
thrown from a wagon in 1t:!GD, and received a severe injury of the brain. At the 
autopsy in 1872, numerous ochre-colored spots of softening were found scattered 
through the cortex of both hemispheres of the cerebrum and in the cerebellum, 
along with traces of a former meningitis located over the two anterior lobes. After 
the accident, when speak ing of his army life, he S:\id: "Da war achtzehuhundert 
drci und scchzig fGira'lsicr numcro 1 hier in Brcslau musste ich hnbcn gewesen.'1 

That is no sentence; the following is a little better: 11 Und vou nchtzehnhundert 
scchs uucl seehzig cla kommts die Preusse, auch cfas Oestreich gewesen, die scbiltzen 
von <las O.::streich." In speaking of the tim.e when he went to school, he said: 
"lch bin gewcsen als Schuler - ncin, ich nu[ <las Scbiiler - und icb musstc 
arbeit au! <las Yater uncl Uutter." The patient substituted 11 auf" for most of the 
connecting words. "Da haut ich wiedcr arbeiten au[ mcincs Mutter und nrbeiten 
au[ meines Yater." When asked to give an account of his accident, he said: "Ich 
lmbc 18G9 als Kutscher gewescn und als Kutsche habe wclchc mir nls ich diene 
luben cs ruir mcine Pfcrdc als Kutscher bei elem dcr Diener gewesen. Lnd ich 
mussto cs runter auf meine Kutscher und habeu sic meinc Eisen und habcn sie 
Pfcrde auf mJin Fu;s und m~inc uud da babcn sic <las Eisen auf meine Kopf uud 
d:ts Blut ist fort." 

This case is also important in another connection. The patient, as is evident 
from wliat precedes, still had many words at his command, but could not always 
find the expressions for objects that were known to him. He could read few words 
correctly, but nevert110lcss wrote down correctly words and figures that were die· 
tatcd to him, reckoned accmatcly, was polite, saluted courteously, and knew the 
sign of tho cross. On the other hand, he urinated in the wash-basin, Lit a morsel 
out of n cake of soap, and did other things of n like charnctt~r, which proved that 
he confounded material objects with one another. Tic perfonnecl preposterous 
acts, or, in other words, suffered from apraxia. lt ia evident thrlt the misapprel1en· 

1 Ein Beitrng zur Lchre von der Aphasie. Ina.ugural-dissert. Breslau, 1873. 



798 J.;:U5$).[AUL.-DI51.'URBANCES OF SPEECH. 

sion 

\Ve may also refer here to a case rep01·ted by Forbes \Vins
low, 1 in which the chief affection seemed to be an akataphasia, 
an inability to place words in their correct order in u sentence. 
If the words utterecl by the putient were written down, and then 
arranged in order, it became possible to decipher his meaning. 

A gentleman was seized with nu attack which presented as much resemblance to 
epilepsy as it did to apoplexy, and for two days his life was in danger. When he 

recovered consciousness, he was unable to eJi:press l1is wishes in an intelligible mm~
ner. He articulated the words correctly, hut mixed them up so that it wa!'l impos
sible to understand him, unless his words were first written down and then cv-ordi
nated. This condition lasted, with short interruptions, for fourteen clays i it was 
accompanied by severe pains in the occipital region. The patieut gradually rccoY
ered under the use of vcncscction aud derivatives. 

CHAPTER XXXI. 

Aphasia as a Disease, and its Manifold Causes.-Functional Aphasia.-Hystcrical 
Speeclilcssncss.-Congenital Aphasia.-Prognosis and Treatment of Aphasia. 

The clinical picture ef" aphasia" has been built up from 
the dysphasic derangements that we have th us far been describ
ing. Its varying manifestations, somatic cmd psychical compli
cations, causes, z;rognosis and treatment, have been investi
gated und clescribecl. 'Ve regard this standpoint as fairly con· 
querecl. \Ve can see no advantage, as has been already suffi
ciently expluined, in the SL1bstitution of the clinical picture 
of asymbolia for thut of aphasia. The pathology of disturb
ances of the faculty of speech does not cleul with 'independent 
diseases. Its object is to describe ancl analyze the derange
ments of the numerous.functions which come into play in speak
ing, writing, ancl other modes of expressing the thoughts and 
desires : theoretically, to trace them back to their psychological, 
anatomical, und physiologicul causes, und practically, to deter
mine, partly from the form of the derangement, partly from the 

1 Obscure Diseases p. 521. 
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other morbid manifestations that accompany it, the nature and 
seat of the primary alterations in the organ of language, from 
which the data for prognosis and treatment can be deduced. 

It is true that, at the present time, we are st ill far from 
having covered this comprehensive field of study ; we find our· 
seh·es only too often obliged to rest content with very iudeJinite 
diagno ·es, compelled to speak merely of loss of speech or im. 
painnent of speech, without being able to define its nature more 
closely. 

This is especially trne of many forms of the so-calledfunc
tional aphasia, the inability to speak, which is often observed 
after intense emotion, in hysteria, and as a symptom of many 
other neuroses. It is not even always possible to say, whetlwr 
we have to deal with dysphasic or only with dysarthrio demnge
ment; sometimes nothing is certain except the central origin of 
the impairment of speech. 

Loss of the power of speech fo,.a longer or shorter period 
has repeatedly been known to follow a greatfrigltt. Dr. Wert
ner, of " 'artberg (Ilungary), gave me the details of a case of this 
sort. 

A. g irl , thirteen years of age, was run over by a wagon. Although she escaped 

with some slight scratches, she became speechless antl remained so for thirteen 

months. After various methods of treatment bad been tried without success, Dr. 

Wertner at last gave her bromide of potassium. One duy1 immediately nftcr tuk~ 

iug the medicine, she threw herself into her mother's arms and whispered ; 

" Mother, I will speak again. 11 After a few weeks she had entirely rega ined the use 
of language. 

Sometimes a violent emotion will restore the power of speech, 
e\·rn after it has been lost for a long time. 

According to Herodotus (I, 8!;) the son of Crresus was dumb, but after the cap

ture of Sardes, he saw a Persian attack his father with a drawn sword , and, horrified 

at the sight, he called out: " )fan, do not kill Crresus ! 11 It is said that he there

after retained the power of speec!h to the end of his life. 1 

1 Wiulemeisttr (Allg. Zcitschr. f. Psych. 1874. Bd. 28. S. 485) relates the case of a 
woman, who became speechless as she left the wedding breakfast to start on the wed· 
ding trip with her husband, and remained so until she happened to see a church burning, 

She cried out: " Fire," and at once regained the power of speech. 
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Ilysterical p ersons frequently lose not only the 1·oice, bnt 
also the power of speech, J'or minutes, hours, weeks, or months. 

A cook was subject to sudden attacks of speechlessness, which came on sometimes 
several times a day, and would lnst for hours. During the attacks she was unable to 
utter a word. All sorts of treatment were tried, without success. Finally she was 
directed to say under her breath at the commencement of every attack, the words: 
"Go<.l the Father, Son and Holy Ghost,., then to turn herself around and to spit 
out, repeating at the same time inaudibly the words, "That is for thee," while 

thinking of the de\·il. This remedy invarialJly stopped the attack at once. 
A lady, somewhat over thirty years of nge, suffered from hysteria, with paraly

sis of the legs and o{ the left arm. At intervals she lost the power of speech for 
hours or days at a time, but pressure on any spot in the )ateral regions of the neck 

always relieved this" aphasia" immedia.tely. On removing from my nt:ighborhoocl 
she became entirely mute, an:l for a whole year communicated with her attendants 
only by writing. Finally the right nrm also was affected with paralysis, but she 
still retained sufficient power to point successively with a li ttle wand to the letters 
of a large alphabet, by which means she made known her wishes and answered 

~~~st!o~s;cat1~c~:~~e f:
1
; ~~:. ~:r:~1~~:;~: ::;g:1:~~i~~~ '~~1°~rc 11 b;:v:h~1!:a:i::~:·a:a~~ 

room and ordered a placibo, at the same time stating in her hearing that I confidently 
expected great results from it. In eight days she was able to speak as well as ever, 
and could again use the right hand for drawing, writing, and feminine handiwork. 
Six months later she had to return to her home. The journey proved very harassing 
'to her, a paralysis of the bladder set in, the right arm became permanently parn

lyz.ed, and s few months later she died with all the symptoms of a diffuse myelitis. 

The word·pictures in such cases are intact, as are also the 
connecting links between thoughts and words. Have we to deal 
here with a hiatus somewhere between the picture and the mus· 
cl es? Or can it be that the combined cortical and infra-cortical 
excitations, by which the idea is converted into the spoken word, 
are too weak, and tlmt the "trnitement moral" acts by strengthen· 
ing these excitatory phenomena by means of the psychical stimn· 
lation 1 

After epileptic attacks there is often loss of speech for hours, 
days, or weeks at a time. 1 Ogle' saw complete inability to speak 
set in in the course of clwrect, and Hugh lings Jacksons saw the 

1 Several such observntions have been already reported. Another has been published 
by Gooday (Med. Times and Gaz. 1864, Dec.) . 

~A. Glarus, Ueber Aphasic bei Kindcrn. Jahrb. f. Kinderbeilkunde. 1874. Bd. VII. 
S. 3U9 und S. 306. 1 Ibidem. 
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same after lwmispasmus of the right side. In cataleps?J llw 
power of speech is lost during the attacks, and the same thing 
may happen in el·stas?J. 

It is al most u seless to enumerate all the diseases, in connec
tion wi th which the so-called aphasic disturbances have been 
observed. \Ve have already mentioned the fact, that very trifling 
causes are often sufficient to interfere with the functi on of 
speflch, and even to abolish it for a time. It is not surprising, 
then, that the most diverse severe general diseases, partiC'Ularly 
such as are attendecl by high f ever, should present this compli
cation, especially as they frequently give rise to gross, diffuse 
and circumscribed lesions of the brain. Thus, aphasia has been 
observed in diabetes (Trousseau), in morbus Briglitii (Trousseau , 
Hughlings Jackson, Baginsky), in syphilis ('frousseau, Behier), 
in satarnismus (Tiey ma1rn 1), in alcolwlismus (Trousseau), in 
typhus abdominalis,' in scarlatina (Enlenburg, Shepherd, and 
others), in measles (Schepers, Calmeil), in variola (Breganzt' ), in 
erysipelas (Trousseau ), etc. Cases have even been reported in 
which collections ef fceces in the large intestine and lurnbricoid 
worms were supposed to have caused the aphasia, since it di s
appeared when the hardened fmcal masses or the worms were 
remov0d by treatment. 

It is sel [-evident that all possible morbid processes in the brain 
can cause aphasia. They may do this in one of two ways : 
either they involve direc tly and permanently the conducting 
fibres and centres of speech, or they impair their func tional vigor 
more mediately and temporarily by pressure, ischmmia, or col
lateral 11ypermrnia, or perhaps al so by simple r eflex irritation 
and radiation. Thus Schlesinger and Ullmann' saw aphasia fol
low a simple commotio cerebri. It is, moreover, frequently mPt 
with as a result of fissures and fractures of the skull , of incised , 
punctured, and gunshot wounds of the brain, of congestion of 

1 Berl. klin. Wocbenschr. 1865 . Nr. 19-21. 
~Numerous examples are given by Glarus. Strange to say, among the cases so far 

reported, there a.re only two 1 ' aphasic n girls to ten "aphasic" boys. In eleven of the 
cases there wns no paralysis; in one, that was observed in the Julius Hospital at WUrz
burg (Gerlw1'Clt), there was hemiplegia of the right side1 probably of embolic origin. 

3 Wiener med. Presse. 186{). No. 41. 
VOL. XIV.-51 
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the brain, of m~ningitis simplex and tuberculosa,' of hydroce
phalus, of abscesses, tumor,; and entozoa of the brain, and of 
inflammatory, thrombotic and embolic softening of tho "iscus. 

Broadbent' and '\\-alc1enburg' have reported nry interesting 
cases of congenital aphasia in intelligent boys, and Benedict' 
and Clal'Us (loc. cit.) have met with simi lar cases. In all of the 
four cases the patients were boys. The mother oC "'aldenburg's 
patient had been seized with aphasia and hcmiplegia o[ the right 
side in the thirc1 month of her pregnancy. The most interesting 
oC these observations is the one reported by Broadbent, which 
we will give somewhat in detail. 

The patient, who was twelve years of age, understood everything that was said 

to him, and <lid what he was told to do, but could not, as a rule, speak any words 

except" ycs, 11 "no,11 "father/' "mother"-thc last two words he pronounced like 

"face" and "mocc.'' He used also an indistinct expression which sounded like 

"kcegcr krugcr," and which he employed in answer to all questions. Occasion

ally he uttered n few other words, such as" all right, 11 u thank )'OU." Ile could 

write his name, and could copy figure~ or a few words from. a printed card, but 

was unable, when requested to do so, to write down "yes" or "no,1
' or the name 

of the street in which he lived . Ile could not understand a written quest ion, no 

matter how simple it was; for instance, instead of the "no" that was cxpcctcd, he 

wrote" halevc" and" ache," instead of" card,"" kc, 11 etc. Strange to say, while 

he was thus unable to connect the written signs with the spoken sounds, nnd did 

not understand written and printed text, he nevertheless understood figures 

to a certain extent; for instance, he could tell the time by the wa,tch, could write 

down his age, and do other things of a similar character. His tongue was freely 

movable and he could repeat after any one, although with some difficulty, the 

entire alphabet, also ba, be, Li, bo, bu, etc., etc. 

In spite of the great mass of recorded facts that no longer 
admit of denial or suppression, it is as yet impossible to deduce 

1 In 1872 I had in my wards at Freiburg. a. man, forty years of age, who was subject 

to attacks of ataxic aphasia.. In some of the attacks be lost the power of i;peech com

pletely, but in others he was able to say "ja." (yes); between the attacks bradyphasia 
existed. After his death we found meningitis tubcrculosa with tuberculn.r tumors in 

the gyms prrecentralis sinister, in the neighboring convolutions, and in the left insula. 
Gerltrinlt (Jahrbuch f. Kinderheilk. N. F. IX. S. 324) recently reported a. case of 
aphasia in n. three year old child1 who was suffering from meningitis tuberculosa.. 

2 Loe. cit. 1 Cnse IV. 
i1 Berliner klin. Wocheni:;chr. 1873. S. 8. 
4 Wiener med. Presse. 1805. Nr. 49. 
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:1Ily rule of practical value, for the prognosis of the dysphasic 
disturbances included under the head of aphasia. The curabil
ity of the aphasia depends partly on the nature of the causa
tive lesion, partly on its location. ' Vhen the primary affection 
is of a curable nature, such as the weakness dtie to inani tion 
in convalescence from a febri le disease, or simple cerebral con
gestion, or hys teria, etc., we may look for a favorable result, 
el"en though the loss of the power of speech be complete. On 
the other hand, in incurable affections, such as tubercular menin
giti s, new growths in the brain, progressive degenerative processes 
or the cortex, and the like, there is no prospect of recovery from 
the impairment of speech, even though it be but slight. In the 
destructive processes the prognosis is worse, when the lesion is 
diffuse and prngressive, than when it is confined to a circum
scribed region. In the latter case it depends on the manner in 
which the conducting fibres aud centres of language are affected; 
when the i11jury to these is of a reparable nature-due, for instance, 
to compression or to collateral fiuxion-the prognosis is not as 
bad as when they are directly and incurably involved. Iu this last 
case, again, everything depends on the extent of the part in
volved, and on the question whether or not the lesion is suffi
ciently circumscribed, to permit of a compensatory action on the 
part of other bands of fibres and groups of nerve-cell s. Unfor
tunately, the little that we know about these q nestions can 
hardly as yet be reduced to formulas of any practical value. 
One thing may be safely stated, however, and that is, that the 
age of the patient is an important factor for the compensation of 
the injury. Children have been known to learn to speak, after 
astonishingly extensive destruction of the left region of speech, 
and even of the entire cortex of the left hemisphere, while in old 
persons remarkably small foci of di sease in the cerebral sub
stance sometimes cause permanent aphasia. The individual 
docility also unquestionably exerts some influence in each case. 

It wonlcl be a g reat gain for us if we could deduce the neces
sary data tor the prognosis simply from theform of the dyspha
sic impairment, bnt here, too, the little we know can be summed 
up in a few sentences. Sometimes apparently severe attacks of 
aphasia terminate in recovery (we may refer as an example to 
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the case of Lordat), whilP in other cases slighter derangements, 
ex. gr., ::i n amnesia. of suhstantives, remain iw rmanent. As a1·ul P, 
l1 owever, simple amnesic aphasia and the paraphasia which pre
st•nts the characteri stics of absence of mind, seem to vouchsafe 
the best prognosis, while ataxic aphasia, amnesic aphasia with 
incoherency or entire loss of the word-pictnrPs, and the choreic 
for m of paraphasia, mnst be regarded as less p romising. 

The prospects oi recovery diminish in an inverse ratio to the 
length o.f time the afl'ection persists without sign of improve
ment. They become worse also when the aphasia is p rogress ive 
and accompanied by pa ralyses and by an increasing weakness 
of in tell ect; in thi s case li fe itself is usually threatened. 

In the treatment of aphasia, the first indication is, ii possi
ble, to remove the cause, snch as the weakness from inanition, 
syphilis, saturnismus, hysteria, cerebral congestion or in· 
flammation, etc. 'Vhen thi s inilication has been fulfilled, and 
the impairnwnt of speech itself demands treatment although 
the morbid process in the brain that occasioned it has dis· 
appeared, a metlzodical course of inslr11r·tion in speaking will 
be fo und very valuable, prov ided always a compensation be 
still possible. 'rhis inst ruction must, acco1·c1 ing to the nature of 
each indiYic1ual case, be chietly directed either to the motor co-or
dination of sounds in to worch, or to the memol'y of worcls. The 
co-ol'dination oi sounds will be strengtlwnec1 by methodical 
prac ti ce in the articul ation of letters, sy llables, words, and sen
!Pnces, care being tak en not to allow the pa ti ent to become 
fatigued. He mnst he taught from the first to watch closely the 
mou th of the teaclwr. \Yith this, writing and reading lessons 
may be combined wlwn desired. At first onl y tl1 e words in most 
common use shoulcl be u sPd ; they shonltl be repeated again and 
agaia until the patient becomes thorough ly familiar with them, 
and not till then are new ones to be ac1c1ed. By thi s method we, 
as well as other observers (Trousseau, Broca, R amskill , ' et al.), 
haYP succeedecl in bringing about improvement ancl even cure. 
In amnesic aphasia the patient should be made to l'epeat daily 
the missing words, the teacher helping him by repeating each 

1 Med. Times and Gazette. Dec. 27, 18G2. 
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word, or its first syllables or letters, before him. When possible, 
the words should be committed to memory from a dictiona ry. 

CJIIAPTER XXXIL 

Syllable-stumbling. - Impairment of Speech in Progressive Paralysis with 
Dementia. 

\\re subjoin now to the dysphasic trottbles incl udccl by 
authorities under the collective name of aphasia, the affoction to 
which the name or syllable-stumbling has been given. In thi s 
a.fl'ection, the co-ordination of tlte word as an articulate unity, 
composed or letter s and syllables, is aliected, not through any 
defect ill the articul ation oft.ho sou nds and syllables, bttt in con
seq ucnce of a derangement of the processes by wlticlt Llie com
plete word is developed from tltein . The words, as organic enti
ties, become loosened at their joints, and tlwir letters and sy l· 
!ables fall apart an d become intermingled, or letters and syl
lables are inserted in words where they do not belong. 

The distortion of the words in stwn/;ling speech must be 
distinguished from that which is clue to the defective utterance 
of sounds, or of stanimering. In stan1111 eri ng some particnlar 
sounds are distortcd when uttered separntely, but the stumbler 
articulates every isolated sound perfectly well. It becomes a 
stumbling-block to him only when ho meets it in some word, par
ticularly i1 it be long and alliterative, or when he tries to speak 
rapidly. If he speaks slowly, partly spelling the words, he may 
perhaps succeed, proYided the affection be not of a very seYere 
grade, in correctly articulati ng words that arc otherwise impos
sible for him, such, for insta nce, as "Constantinopolitani scher 
Dudelsackpfeifer," or " drei und dreissigste Reiterschwadrnn." 
" ' hen the articulation or sounds is defective, the subject often 
succeeds by a great exel'cise of power jn uttering with a sort 
of explosion, sounds which it is impossible for him to artic
ulate, when he employs only the force requLred for ordinary 
conversation.' The stumbler, on the other hand, atta ins his aim 

1 I was recently enabled, through the kindness of Dr. Alefeld, of Wiesbaden, to see 
a man wbo presented symptoms indicating a cerebral sclerosis, aud who was unaLle to 
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the most easily by avoiding all forcible articulation, and speak
ing as slowly and quietly as possible. The stammerer, like the 
syllable·stumbler, replaces letters and syllables by others that 
do not belong to the words, bnt the substit.ntion takes place 
in a very cli(]'erent manner . The former inserts only certain 
definite sounds in place of other definite sounds ; for instance, 
when there is paralysis of the soft palate, he uses an m, w, or 
j in pla ce of a b oe p; ' the latter, on the other hand, huddles 
together, in an arbitrary manner, the letters and syllables of a 
word, or even of several consecutive words, says "Keping," 
instead of "Peking," "goten Murgen," insteacl of "gnten 
l\Iorgen," and "Artrallerie" or " Rartrillerie" instead of 
" Artillerie." 

There is one point, however, at which the stammerer and 
the stumbler meet. The resemblances of the sounds to one 
another, and the greater or less difficulty that is met with in 
passing from the position required for one particular sound to 
that requirecl for another, make themselYes equally felt in the 
impairment of speech clue to stumbling and in that clue to stam
mering. It is entirely immaterial whether the transition from one 
sound to another is impeded in the motor-centre for the co·or
diuation of words, or further back in the centre for articulation 
proper. In both cases the impulse, when it passes over one 
sound, is most readily arrested by kindred letters, and al ways 
chooses those which present the least difficulties. 

For this reason, in cases of syllable·stumbling as well as in 
stammering, we very frequently fincl a reciprocal interchange 
between the closely related sounds : ii and i, i and e, ce and 
e, u and o, harcl and soft consonants, etc. Or the preced-

utter a single word in such a. manner that I could understand it. His wife was the only 
one who could understand his lisping. Nevertheless, he repeated for me the entire 
alphabet, articulating correctly all its elements, but each individual e.ound was shot 
out. as it were, by a great exertion of strength. In this case, apparently the intra.
hemispheric conduction alone was seriously affected. The acts of swallowing and 
chewing were not interfered with. 

1 A patient with bulbar paralysiA, who was in my wards, pronounced, n.t a particular 
period of his affection, p like w, g like j or ch, c like d, and i l ike e. He pronounced 
b, d, m 1 n, a, 0 1 u, correctly; his e sounded like ce, and he could not pronouncer, l, s, 
sch, f and k, at all. The aspirate h could only be articulated when his nose was held. 
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ing or succeeding consonant leads to the u se of an incorrec t 
vowel in the middle of a word, because the transition to or 
from the correc t vowel is too difficnlt. Tims IV. Zenker,' in 
a very admira ble paper, shows tha t when a paraly tic patient 
says " Zufall " instead of " Zufall,· ' he employs ii instead of 
u for two r easons : first, because the jump from z to Ll b greater 
than from z to il, and secondly, because t he transi tion from ii 
to f is easier than from u to f. The interpolation of vowels 
also, according to his arg ument, is accounted for as an effort 
to facilitate the transition from one consonant to another, e. g., 
' ' Schewager " for "Schwager. 1

' So also the sounds of the vowels 
are sometimes prolonged, to gain time to pu t the organs of speech 
in to the proper position fo1· the articulation of the succeeding 
consonants. 

'l7w co-ordination of the word into a complete and pe1:fect 
entity f ormed from letters and syllables, depends on two condi· 
tions : 1. The acoustic word-pictures must be correctly put to
getlwr. This is no longer the case when the sounds and syl
lables of the words in a sentence, or of long words, are inter
mLxecl. 2. The sounds 1nust be arranged in correct sequence in 
the motor-centre for the co-ordination of words. This is no 
longer the case, when the pa tient, whose infra-cortical apparatus 
of articulation is still normal, interchanges kindred sounds, 
employing by preference those which are most easily uttered, or 
interpolates uncall ed -for sounds, with a view to facili tate the 
transition. 

Stumbling clue to loosening of the connections of the worcl
pictm·es, shades oil' into paraphasia, while stumbling due to 
derangements in the motor-production of the words, shades off 
into stammering. In both directions it is difficult to draw the 
boundary lines. In the first case we call it paraphasia, when the 
distorted words still retain a meaning, a lthough it is not the 
meaning desired by the patient-when, for instance, " But ter " is 
enunciated instead of " l\In tter, " and " Kaze" instead of 
" Kaffee;" sturnbling, when instead of " Freiburg,,, the patient 

1 Der willkii rlichen Beweguogen .Modus and Mecbanik in der fortschreitenden 
Pnralysie. A.Ilg. Zcitschr. f. Pt1ych iatrie . 1871. Bel 27. S. 673 . 
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says "Feiglro. '' ' In the second case, the imperfection of 

speech is classed under stumbling and not under stamm ering, 

when the patient is able to articulate correctly all isolated 

sounds without employing unusual force, and when the wo1·d, 

which is uttered at one time incorrectly, cun ut another time be 

enunciated prnperly, especially if success be promoted by atten

tion and a quiet delivery. 
Great prognostic importance is attached to this syllable

stumbling, when it accompanies a commencing mental imbecility. 

" L1 emba.rras de la parole est un signe m01tel," said Esqnil'ol, 

who, when writing these words, had sy llable-s tumbling in view. 

In fact, it is most frequently observed in connection with fatal 

progressive paralysis with dementia. It occurs pa tticularly 

in those cerebral diseases in which slowly progressing irritatil•e 

processes, involving scattered points (d iffuse di ssemination), 

lead g radually to subversion of the cortical functions and to 

ex tensive alterations in the minute structure oI the cortex. 

Exceptionally, howcrnr, we also meet with it under favorable 

auspices. Four years ago a drunkarc1 was brnught into our 

hospital suffering from typhus. During the com se of the dis

ease, which was attended by moderate fever, his enunciation 

became stumbling to a remarkable degree, and continued so as 

long as the fever lasted. vVe apprehended a complication of 

typhus with commencing progressive paralysis, and a psycho

logical expert who saw the patient shared our suspicions. 

Nevertheless, complete recovery set in. 
Syllable-stumbling may make its appearance in the earliest 

stage ef general progressive paralysis, at a time when the 

mo tility in general does no t present the least sign of diminution, 

and when the movements required for the pl'Oduction of sounds 

and for all other voluntary objects are still perfect (Parchappe ') . 

Long afterwards, too, when the impairment of speech bas 

become permanent and very marked, the patients often still 

retain power over the movements of the tongue, lips, and 

cheeks, and perform the operations of mastication, insaliva-

1 Compare Chapter Xs"XTX. 

'Bull . de l'acad. de mCd. T. X..U. p. 702. 
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tion, and swallowing in a most satisfactory manner (Parchappe). 
This indicates decidedly an aJiection of the cortex. It lia s been 
confirmed in this particular by the results of the micro:;copical 
inves ligations undertaken by \Vestphal, ' who in a number of 
cases conlc1 discover no changes either in the periphernl or in 
the bulbar portion of the hypoglossal nerve. The value of these 
negative results is not in any respect lessened by the antagon
istic positive results obtained by Lttbimolf, 2 who has in a few 
cases succeedec1 in demonstrating a proliferation of the connec
tive-tissue cells, and degeneration, with granular c1esLrnction 
and amyloid transformation, of the ganglion cells of the nuclei 
of the facialis and hypog lossus. 

If we bear in mind the tendency of the disease to extend to 
all parLs of the brain and spinal cord, we will not be surprised to 
]earn that its ravages often involve other provinces of lang uage ; 
that, in addition to the syllable-stumbling, it begets divers other 
forms of impa,irment of speech, more particularly actual stam
mering and stuttering, retarded or precipitate and trembling or 
bleating 3 utterance, and al so numerou; derangenl.lnts qf vlwnct
tion, which have been thornughly studied by \V. Zenker. The 
force of the expiration and the tension of the vocal cords are often 
permanently and greatly diminished, and the voice becomes weak, 
monotonous, and lowe1· in pitch. Sometimes the patients become 
hoar;e, or they become unable to regnlate properly the tension 
of the vocal cords and the expenditme of wind. In this Inst 
instance, so mnch air is expended in the prnduct ion or the 
first few so unds, that the patient, in order to continue speaking, 
is compelled to bring his abdominal muscles into play. This 
can he easily demonstrated by palpation of the epignstrium. 
"The voice, nevertheless, now sinks to a whisper, and by the 
time the sentence is finished the patient is completely out of 
breath." 

In view of the ex tension to otlter parts qf tlie cortex, and of 

1 Archiv filr Psychol. Bd. 1. S. 90. 
2 Vircbow'a Archiv. 1873. Bd. 57. S. 37l. 
3 Duchek (Prager Vierteljahrschrift. 18.:i l. Bd. 29. S. 32) calls this bleating speech 

'· acgopbonic." With regard to the impairments of speech in paralytics, compare also 
Brosius, Alig. Zeitsc:hr. f. Psychiatric. 1857. Bd.14. S. 37. 
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the constantly increasing intensity, of the morbicl prncess~s 
which nnderlie progressive paralysis, it is easy to understancl 
how other anomalies of a dysphasic nature are gradually super
added to the syllable-stumbling, which often constitutes for a 
long time the only dysplrnsic symptom. Temporary attacks of 
actual aphasia, which are sometimes attended by abolition, 
sometimes only by more or less cloudiness, of the intellectual 
powers, are not in frequently observed. They may be ascribed 
to tern po1ary derangements in the circulation of the blood, or, 
perhaps, to swelling of abnormal, spindle-shaped neuroglia
cells in the c01-tex, caused by the hyperromiti (Lubimoil'). P er-
1rianent aplrnsia apparently only occurs in connection with 
grosser, localized lesions of the cortex. In the case of a young 
Russian, who was suffering from progressive general paralysis, 
and had previously passecl through a severe attack of syphilis, 
I observed transient attacks of complete loss of speech, accom
panied by signs or cerebral congestion. During the attacks the 
patient had an imperfect comprehension of what took place 
about him. Between the attacks, which occurred but seldom, 
his tongue was slightly tremulous, but freely movable, and he 
enunciated correctly all sounds aml words, with the single 
exception of the word " blanchissage," which he was unable to 
co-ordinate; in spite of all his efforts, he invariably pronounced 
it "blanssichage." 

These patients finally become subject to manifold syntactic 
and dyslogical disorders. They take p leasnre in hyperbolic 
exp1·essions, employ extraorclinary, self-created worcls and inflec
tions, ancl in grammar and in the formation of sentences fall 
back to the stage of childhood. The sequence of the sentence is 
interrupted, because the thread of thought is broken. The words 
are repeated, in consequence either of psychical weakness or of 
convulsive haste ; in the former case, " Ich bin- ich bin-ich 
bin," will be repeated, until finally the patient rnmembers what 
he wishes to say; in the latter, a rapid "Ich bin-bin-bin
bin " is heard (2enker). 

Localized destructive processes in Broca's region in the 
frontal lobe do not seem to cause stumbling speech, but rather 
aphasia as understood by practitioners. 
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CHAPTER XXXIII. 

Dyslogical Derangements of Speech, or Dysphrasias.-Aphrasia Vohmtaria, Parano

ica, Superstitiosa, and Various other Forms of Dysphrasia.-Ilcmming and 

Ila wing, Cluttering, llesitating and Confused Spccch.-Obstructivc Dysphrasia. 

Verbal and Thematic Paraphrnsia.-Iufluencc of Words, Word-phantasms, and 

Delusions on Specch.-Pervcrsious of Speech iu Icliots, Particularly in 1\licro

ccphalia.-Influeuce of Congenital Absence of the Corpus Callosum on the 

Intelligence. 

Under the head of dyslogical perversions ef speech, or dys
pltrasias, we class those affections of speech which proceed from 
impairnrnnt of the intellect. A certain number of extravagant 
ancl incorrect terms of speech that are made use of by imper
fectly educated or eccentric individuals, or by persons who are 
under the infh1ence of certain fixed ideas, or are suffering from 
weakness of mind or melancholia, constitute a transitional stage 

between normal speech and morbicl dysphrasia proper. 
Another form of dyslogia remaining within pltysiological 

limits is the dumbness, 11iutitas sive apltrasia 1·olttntaria, to 
which some mentally sound individuals comlemn themselves, for 
the sake of fulfilling religions vows or for other motives, which 
they keep secret. They retain the power of speech, but they 
will not use it. 

Most tourists who have travelled much in Switzerland during the last fifteen 

years, will remember having met an old pccller, who, for some unaccountable reason, 

had condemned himself to absolute dumbness. Ile carried on his business by means 

of signs. 

Lunatics are often persistently dumb for a long time, even 
for months or years; they may be thonght to be perfectly apha
sic, until they nnexpecteclly begin tospeak -apltrasiaparanoica. 
It is said, that after being dumb for years, they have begun to 
speak again shortly before death. The causes of this dumbness 
are various. In that severe form of melancholia, to which the 

name of melancholia atto11ita l1as been given, the speech often 
remains for weeks to months entombed in the same numbed con
dition or immobility that rech10es all the other movements to 
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a minimum. The immobility involves both the bodily and the 
rncntal powers; all questions are respom1ccl to at mo:;t by a dumb 
smile, the meaning or which cannot be umidc1lcd. In cases of 
insanity, it is religious or other delusions, or frequently also 
halluciuations, particularly worc1·phantasms in the form or warn
ing, threatening, or commanding voices, that impose dumbness 
on the patients. God has commanded through the Holy Scrip
tures, or the Czar of Hussia has decreed by a ukase, or some 
terrible s ub;j ective or objec tive voice has ordered, the patient to re
main dumb for a clay, or a month, or forever. Finally, however, 
some uuusual event, some severe bodily illness, or perliaps a new 
commanding voice, loosens again the sliack.led tongue. 

Next to this complete muteness must be classed the inten
tional avoidance of particular words, the use of which is held to 
be forbidden for religious reasons or on the ground of propriety. 
Many wild tribes, immediately after the dea th o[ any per:;on, 
banbh completely aud most solicitously from conversation the 
name of the deceased and all words that might recall him or 
her to minc1; the words thus banished are replaced by other 
newly-coined expressions. It may seem droll, but it is neverthe
less conect, to designate anc1 class this custom as apllrasia an(l 
parapllrasia superstitiosa endemica.' 

Tltere are persons who have a bad habit of interpolating iuap
propriate words in tlteit conversation, either at the beginning or 
the end, or in tlte mic1dle of a sentence. This form of dys· 
pbrasia, to which :Merk el ' gives the not altogether apposite name 
of embololalia, anc1 which would be more correc tly designated by 
the term embolopllrasia, is rmtlly nothing more than a foolish 
habit, tlte cause or which is sometimes to be fonnd in the pleas· 
m e that weak-headec1 or aliected individuals take in sonomus 
words. 

Thus J. Frank, in his Prreccptis (T. 2. V. 2. Sect. 1. Cap. 2), tells of one of his 
pupils who alwJ.ys iutcrpola.tcd the words " hedern" and 11 fcdcra" in his sentences. 
In making a report, for instance, he sa id: "The patient has slept well, hcdcrn i had 
two passages, federa. 11 

1 Tylor hru; collected nnd published a. number of examples of this custom (Forschun· 
gen ilber die Urgescbichtc der Mcnscbheit. S. 178- 189). 

? Schmidt's Encyklop5.die der geo. Medicin. Bd. G. Art. Sta.mmeln. 
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A professor in a gymnasium had a habit of foisting the words" wicdcrum '' and 
"dawiedcrum" into his sentences, particularly wl1cn he desired to be pathetic; 
when he wished to attain the very acme of pathos, he terminated a sentence with 
"clawiedcrumda.'' On one occasion he astonished his pupils by informing them o[ 
the death of a. comrade, in the fo llowing words: "Der kleinc Englilnclcr, der erst 

cinigc Tagc unserer Klassc angchOrtc, ist schou in vcrflossener Nacht wiederwn gc
storbcn, dawiederumda (The J it.tie English boy, who lately joined our class, died 
again last night, dawicderumda)." 

Another ve:ry pedantic and affected teacher embellished his sentences hy inserting 
the sonorous particles "oe,'' or "oe-doc, 11 or "oe-cloe-woe-doe. 11 Jle invariably 
terminated the morning prayer with a fervent "oe-doe-woe-doe 11 inserted just 
before the Amen, which he always p1·onotmctd Amcm !-"Oc-cloc-woc-cloc-Amcm." 

This fantastic interpolation of stereotyped words in the co11-
versation is also met with as a reS11lt of antecedent cerebra l dis
ease. 

An old General, during the Jast years of bis li fe, and especially when excited, 
continually interrupted his remarks with the expletive "mama. 11 This impe<liment 
made its appearance after a couzNle-soleil. He said, for example: "'!'his miserable 
-mama-fellow has cxpccted-mama-otller people to-mama-pick his clicstnuts 
out of the fire-nrnma. 11 Even when he spoke Itali1m, his senlencC's were inter
larded with this curious lj mama.,, Ili s intellect was not impaired. 

Perhaps tlic case reported by Dieulnfoy 1 also belongs to tllis category. Jn that 
case there was, combined with aphasia, a singular prcfixion of the word" tout" to 
all words and sentences enunciated by the patient. I t is difficult to decide whether 
this anomaly should be classed under dysphasia, or under dysphrnsia. It reminds 
us of the "und" (and) with which, in consequence of their lack of skill in the 

combination of phrases, children are wont to begin their sentences; also of t.he 
stereotyped "Also," ·' Wie gesagt,'' etc., with wh ich man)' adult persons initiate 
their sentences. These, however, are errors due merely to want of practice or to bad 
habits, while, in the patient in question, there was positive inaLility to articulate the 
words or sentences without the prefix utout." Ile could say" tout-dc-mCme 11 and 
'; toujours," but not u rnCme nor "jour" alone. I-le could not say "'·in," but could 

say " tout le vin, '' " to us lee vins sont bons," "tous lcs ridcaux: sont blanch is par la 
sccur de service," etc. 

Some people take pleasure in using the diminutive forms of 
substantil'es an cl even of adjec tives, ex. gr., "Das ist gutchen;" 
" kleinchen," and the like. Others give peculiar turns to the 
terminal syllables of words ; as an example we may adduce 

1 Gaz. des hOpit. 1865. No. 68. 
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Fritz Renter's' · Durchliiuchting ,. and other dialectic distortions, 
macle with a Yiew to attain comic etrecls. In this connection we 
must also mention the so-called " E1·bsen" speech (Erbsensprache) 
o[ the children. This is a game in which the syllables "erbs" 
or "erbse" and "erbsen " are appenclerl to all monosyllables, 
and are put in place of lhc final syllabics of polysyllables; insteacl 
of "wir essen Erbsen," for instance, the players say, " wirerb
sen esserbsen Erbserbsen." The one who repeats this the most 
rapidly wins the game. Among lunatics we meet with similar 
eccentricities. 

A patient of Wcstphal's, 1 who "·as both insane and apha.sic, almost always 
employed the diminutive form of substantives: " Wilrmchcn," "Engelchen,'' 
"~'cderchcn,11 etc. 

Trousseau had a. patient, sufTering from temporary aphasia, who added tho 
syllable "ti{ '' to all monos,Y llab ic words, whi le of polysyllabic words he only 
articulated the first syllabic, replacing all the others by the same" tif." Ile said 
"bontif" instead of "bon" nnd "bonjour,'' "vcntif11 instead of " vendrcd i,'' 
" montif n instead of " monsieur, 11 and so on. 

Persons who become embarrassecl ancl confused when speak
ing, either from bashfulness, or because they clo not exactly 
know what to say or how to express themselves, easily fall into 
the anomaly of speech which we call hemming ancl hawing, the 
Germans Gctxen or Stetxen, ancl the French dnonnement. The 
anomaly might be christened angopltrasia, a term which would 
bear some resemblance to the French worcl. The incliviclual who 
is subject to this defect halts in hi s speech every few moments, 
ancl interrupts the sentence by clrawlrcl or iterated vowels, diph
thongs, or nasal sounds : fi. or a-a, C or e·e, ro or ae-ae, oe, eng, 
ang, etc. Frequently, also, one or these prolongeu sounds is 
affixed to the encl of a worcl, ancl serves to connect it with the one 
that follows. This anomaly may sometimes persist as a bacl 
habit, long after all trace or shyness in speaking has disappeared, 
ancl after the speaker lias perhaps attained great facility and 
sm eness of diction . In such a case the discourse may be excel
lent with regard to its matter, ancl in all other respects to its 
form also, but the occasional interpolation of ce or oe-oc, ang or 

1 A . .Mau1 Ueber apbn.sic. Diss. Berlin, 1872.- WicdemeiBter, Ioc. cit. 
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aeng, ancl the like, distnrbs and distracts the listener. This hesi
tancy in speech is seldom observed in women. It is sometimes 
symptomatic of intellectual impairment, and especially of gene
ral progressive paralysis (Voisin '). 

An analogous, abominable fault is the hemming or hawing 
with which inveterate retailers o[ anecdotes are wont to begin 
and at intervals to interrupt their recitals, partly in order to call 
general attention to what is coming, partly with a view to gain 
time to collect their ideas. This defect originates in the efforts 
requirecl to clear the throat for phonation, when catarrh is pres
ent, but after a time the hawking is continued, although there 
may be no mucus in the larynx. In very many cases the re
spected speaker would please his listeners better if he would 
expectorate his sputum, and keep his recollections of "llleidin· 
ger " for his own private edifi cation. 

The improper repetition ef words, phrases, and entire sen
tences presents some analogy to hem ming and hawing. " ' hen 
the repetition is made intentionally, with a view to accentuate 
certain words or thoughts, and to impress them on the mind of 
the hearers, it is of course not incorrect. Sometimes, however, 
it is the result of a bad habit, or of an uncertainty in the process 
of thinking or of speaking. It very frequently accompanies 
dysphasic conditions. Morel' has met with it as a symptom of 
hypochondriacal depression. 

A lady, actuated Ly the fear of losing her speech, often repeated the same word 
or phrase over and O\'Cr again for a long time. At other times she would appre· 

hcnd a paralysis, and to guard against it would keep moviug her arm in different 

clirect.ious. 

In this case, the motive which led to the persistent repeti
tion of the same word was apparent. In insane persons, 
however, it is not always possible to discover the reason of the 
iteration. Frequently the phenomena remind us of a chil cl who, 
automaton-like, repeats or sings some word or phrase, some 
rhyme or little verse, until the persons aronnd him can no longer 

1 Troubles de In. parole dans la parnlysie generale. Arch. de med. Janv. 1876. p. 26. 
'Tra.itC des maladies mentales. Paris, 1860. p. 300. '' Voix1 parole, perte de la. 

pnrole." 
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endure it. Sometimes it is the sound of the word, sometimes i ts 
meaning, sometimes both, which attracts the attention of the 
child, anc1 the worrl is 1·epeated because it is strange, or because 
it has a pleasing sound. In insane persons we observe exactly 
the same thing. An insane man was intensely delighted with 
the meaningless word "Kitztteck, ., which he smilingly repeated 
ove1· aml over again (Brosius). Crazy people seek al so to impress 
others with self-crea ted, or sonorous, or foreign words. A lunatic 
was in the habit of greeting the physician with the question: 
"\\"hat says Horace I" which he wonld follow up with meaning
less sentences (Brosius). 

Many lwalthy persons have a habit, when convPrsing, or 
speaking the last word spoken by their interlocutor. This habit 
has its origin in a desire to show that they are attentive and 
unclerntand coJTectly what is said. It is a special variety of 
echo, but it must not be confounded with the Tetlex echo-speech 
of mentally weakened persons, of which we have alreacly spoken. 
It is al so met with in lunati cs as a mani festation of a capricious 
whim. 1 

\Vhen the thoughts of a mentally sound man move sluggishly, 
as they do, for instance, when he is oppressed with sleepiness, 
speech often creeps along with a fatig uing s\owness-bradz;
phrasia. It breaks off sudclen ly in the middle of a sentence, or 
the threacl of thought becomes tangled, and words are uttered 
which show that the drowsy speaker has wandered off to a very 
clifl'eren t train of icle:is. This phenomenon must not be con
founded with paraphasia, but should be classed as paralogia 
and paraphrasict. \Ve !incl brndyphrasia and paraphrasia 
developed in a similar manner, in conditions of morbid hebe
tncle aml intellectual weakness. 

On the other hancl, in restless, ex citable p ersons, whose 
thoughts flow rapiclly and tnrnn ltnously, we find that the speech 
also acquires a precipitate and tumultuous cl1 aracter. ·when to 
this natural peculiarity the effects of 1wgligence ancl of a fanlty 

1 Question: " flow do you do? 11 Answer: "How do you clo?" Question: ' · What 
would you like to do to-day?'' Answer: "What would you like to do to-dn,y? 
What would you like to do to day? What would you like to do?" etc. (Brosius). 
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<•ilucation arc superadded, the c1efect of speech, called by the 
Germans Polteni or Bnuleln, by the French brcdouillement, n11tl 
by the English cluttering, is c1cvelopec1 . \\-riter:; on stammerill!( 
nml stuttering have designateil it by the terms battarismus and 
lllmultus sermonis, ancl h ave with goocl reason c1istinguished it 
from the former c1eiects, which arc altogether different in nntun•. 
lt s c1C1·elopment is favored by imperfections or hea ring. Clnt
te1·ers speak too rapidly, do not take lime lo articulate clearly 
the sounds and sy llabics in the " -ords, and clip syllables ancl 
even cntir0 wor<ls, especially at Lhe end of tho sentence; entire 
SL'ntcnccs even may be entombed in an unin tellig ible jargon. 
A1cohol ism may cause cluttering in its most seYere form. Some
times it is symptomatic of irritative, morbicl processes in the 
brain. 

This c1efect may easily be confounded with stuttering. In 
very nervou s cluttcrers the breathing may become oppressed, ancl 
in this way a certa in resemblance to the other affc•ction be 
causecl; they will then, li k e stutterer s, gasp fo r breath in the 
midd le of a sentence, and, according to Klenck e, may even be 
attacked with spasm of the glottis. This author states that, at 
the t ime when the operatfre treatmen t or balbnties was in vogue', 
a certain operator cut the tongue of an unfortunate cluttPrer, 
whom he erroneously thought to be a stu tterer, on two di!Ierent 
occasions, of course without favorable resu Its. Klencke afterwards 
elfectect a cure in this case by means of the didactic method. 
Eleven other clutterers told him that their physicians hacl recom
menclccl the operation for stuttering, as the only means of treat 
ment ufl'orcling any prospect of cnre. 

In ge neral, however, clulterinr; may be distinguished from 
stuttering by the fact, tint it becomes less in tense when the 
patient pays s trict attent ion to what he is say ing, while the 
stutterer sn cceeds best "·hen he allows himself to speak in an 
unconstrained manner. The btter acquits himself best in the 
circle of his fri ends ancl relatirns, and is at hls worst when li e 
tl"i es to spea k in public; the infirmity of the fo rm er, on the co11-
trary, is moot markecl when he is in the circle of hi s in timates, nn ·l 
least noticeiihle when he is speaking before strang.,rs. Colombnt 
mentions tl1 P case of a young preach er who cluttered very badly 

YOL. XIV. -n2 
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wl1cn conl'crsing with his relatives and friends, but when in the 
prtlpit delivered his se rmons wel l. 

\\Then the cluttering has originated in negligence or a faulty 
,•ducation, a cure may be effected by explaining to the patient 
the cause of hi s defective speech , exhorting him to thi11k a11d 
speak quietly, and accustoming him by means of recitation,, 
declamations, and methodically conducted conversa tions, to 
thi11k in a measured style, and to place and articulate his words 
properly. 

A hesitating speech, with lon.fJer or shorter intermissions, 
that are not, as in hemming and hawing, fill ed ont with vowels, 
diphthongs, or nasa l sounds, constitutes a special form of brady
logia (bradyplirasia interrupta). The speaker may, in spite of 
the intermptions, be able to fini sh what he wishes to say, and to 
Pxpress his thoughts in correctly constructed sentences. lfo may 
not be so fortunate, however, and may either break down entirely, 
or get on· the wrong track and become confused. A spPn.k(• r 
Ro met imes comes to a c1cacl stop in the midst of a most animated 
dcscl'iption, because he has reached some turning-point that 
awakens painful recollections in hi s heart, and, despite hise[orts 
to proceed, his words may be smotlwred in sighs, sobs,ancl tears. 
'l'ho speech of the v ictim of melancholia is often intcrrnpted in 
a similar 1panner. Uc sighs and sobs in the middle of a sentence, 
or he becomes suclclr nl y silent, and it is ev ident from the expres
sion of his foatures that he is no longer thinking or what he was 
saying. Ile has given himseH up entirely to his overmastering, 
painful feelings. Sometimes tho hesitating speech is the expres
sion of an in tell ectual weakness, that renders the patiPnt inca
pfLh le of following ont his train of thoug ht. This may be so 
m'uket1, that he is nnable to carry on a single sentence to its 
natural encl.' Ilallurinations qf hearing also, when they con
stantly torment the patient, may prevent him from quietly con
cluding hi s remarks. The "voices., mock at his words~ he 
stops, begins again, and so on unt>l, no longer able to enc1nre it, he 
loses all patience, and, careless of what he was abont to sa.r, 
break s out into bitter maledictions of the "voices." Th,,se word-

1 Compare an observation of &11Jrig'11, Allg. 7.eitschr. f. Psychiatrie. Bd. 2J. S. 321. 
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phantasms are sometimes meaningless syllables or corruptc>d 
words. A certain patient was greatly initated, because he 
thought the boys on the street were constantly calling after him 
"dex, dex." A minister often hearLl the people cry out" bi, bi," 
and from that he deduced the concl usion, that he was aboLtt to 
be raised to a bishopric. An insane woman, at night, heard ;:; 
voice from the wall, saying : "Auch er errte, er bemeidet dPm 
das \Vort." She became very much alarmed at these words, and 
sought anxiously to find out what Lhese wm·ds meant (Snell). 

The hesitating speech may become confused, although the 
confused speech sometimes gushes out in a rapid stream. " ' e 
have alreacly studied the confused speech which is dysphasic 
in nature, and reaches its acme in choreic paraphasia, but that 
fol'ln which finds its origin in dyslogi,t, is much more frequently 
met with. Hern the thoughts are conft1sed in consequence of 
absence of mind or intellectual weakness, and the defect of 
speech may also develop into a clwreic paraphrasia. The dis
tracting injl1tcnce which tlte word itself nwv exert on the 
llwuglds is a matter of great importance to persons subject to 
this defect. Every one will be able to recall some occasion on 
which the casnal mention, in the course of conversation, of some 
name that happened to be the subject of great and genera l intPr
est, immediately gave a sndclen turn to the I hough ts of the co m
pany, causecl the speaker to break oIT abruptly his unfinished 
sentence and directed the conversat ion into an entirely different 
channel. In diseased conditions, snch as mania nnd dementia, 
where the associat ion of ideas is destroyed or grently relaxed, 
this distracting influence of the word makes itself f1>Jt in all its 
in tensity, and may produce such confnsion of ideas that the 
pntient is no longer cnpable of construct ing correctly e,·en the 
simplest sentences. In mania, a senseless jumble of words, con
nectecl together only by assonance, allitemtion, rhyme, or the 
like, are whided ant, while in the bombnst!c utterances o[ de
mentia, huncheds of different ideas may be touched upon; an 
idea is suddenly awakened by a ''orcl, a rhyme, or the like, and 
is jnst as unceremoniously crowded out in its tnrn by some other 
thought. 

The sudden truncation ef a sentence is not always the 
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res ul t of confusion of thought or absence of min<l; it may also be 
due ton too g reat fecu ndity of ille,i,;, which uutstrip the words 
that shoulu express tl1em. Thus, for example, the historian 
Schlosser, in !tis lectures at Heidelberg, Tushed uninterruptedly 
0 uwards, frequently leav ing his sentences unfini shed. Ile ex
pected his hearers to complete them in their own mincl ,; . 

This brings us to a remarkable phenomenon, which can be 
interpreted as a loss oj' the power to ptd a stop to certain trains q/ 
tlwu.gltt, when they haoe once been set in motion. For instance, 
a patient is requested to count np to six, but instead of s toppi ng 
there, he counts to ten, to a hundred, and e\·en higher, until li e 
is interrupted, or until his Yoice and perhaps his memory fail 
l1im. A pntient, who was told to w1·itc 2718, was seized with an 
inordina te fancy for sevens, and wrote 277717. A certain mnsi
cian, whenerer he struck the correct note, invariably tacked on 
to it a. series of notes corresponding to the gamut. 

There is another phenomenon which is dependent on atony of 
tlte controlling power oftlie 1nind, and which is met with pa rtie
ularly during periods of fa tignc ancl physical weakneos. Some 
thought, or perhaps some incident connected with the thought, 
awak0ns a con1Jerse idrm, wh ich the inclivillnal cn.111.10t repress, 
a11d to which he is forced by an irresistible power to give ntt!'J"
ancc.' . 1n this category , perhaps, belongs the convn1 sive ]a11gh 
of nervous women, when exposed to some terrible trial that agi
tates them violently . Some tri,·inl inciden t, s uch ns a snore. 
occurring in the midUle of a. Jong, tiresome, sober sermon, will 
someti mes pn t an entire congregation into a state of hilarity 
that many of the members will be utterly unable to control. \Ve 
rnight also class here s uch n case as the following: A sick lady , 
who was a t the same time aphasic, g reeted politely a physician 
called in for consultation, and motioned him to a chair with the 
most engaging mien in the world, but with the words "cochon, 
animal." Her son-in-law, " ·ho understood what she wished to 
say, explnin rd to t11e astonished physician that she meant 1 o 
express a polite wish for him to be seated (Trousseau). In what 
other way can we account for the fact tlrn t the lady sa id exactly 
the opposite of what she f,•Jt and thong-ht 1 Utterances of this 
sort are usually classed under paraphasia, but it would be more 
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correct to ascribe them to paralogia, a ncl to call them parnpltra
::.· ia. 

Finally, we must a lso bear in mind the puissant injlumce 
which predominant political, religious, social, or literary irlms 
c.rert on tlte language of ltealtlty men, and wltich fixed illll

sions e.'Cercise. on lite entire speech of persons of unsound 
mind. Individ ua ls who, thoug lt mentally sound, a rc wrapp"d 

11 p in pa1t icul ar c ircles of ideas, a nd arc a lways ready to d i"
to11rse on their fa vorite t lwin cs or hobbies, urn Yery liable to 
d igress from the imm ediate Subj ec t of t he CO IH"ersa tion Ol' k c· 
lll l't', a nd to fi nd themse lves a ll at once •p0nki ng of matters tha t 
am entir<,ly fo reig n to t he s ubject. This b a thematic paralogiri 
(Jlarapltrasia tllemcdil'a). Those a mong tho lis teners who do 
not know the speaker suffi ciently, a nd arn conspquently unabl P 
to u11 de1·s ta nd his dig ression, will be bewildered, and will prob
abl y ask themselves : can the man be in hi s right mind 1 T1t 
111 011 omaniacs the im press of the delusion is evident on the voice, 
acc<>nt, ta niage, and gestures, o n the a rl ic nlate expressions in 

words, and on the grammatical and syntactical fo rmation of th1i 
s1• 11 tcnces. Ti1e en tire appearance of the pat ient, as well as hi s 
sp1•1•ch, is altered in acco rdance with the cha racter of the delu
sion ; new words are 1:rea ted , and old ones arc rebnptized with 
1w w meanings. '£his is the paralogia or rnonorn ani:i., paraplua
sia vesana. F or instance, tl1 ey desig nate by the term "hla urerl'i 
tn·iben," the p ower which they beliern their su pposed cnemi «s 
lHJS•css, to pursue them through the thick est wall s Pfauer}, willt 
t l1ei r ,·o ices, wi th mock ery, ta un ts, and abuses. Their ow n 
ah ili ty to heae these vo ices they define as " Feinl10rig k <:>i t,' ' 

" d11rcl1 das IIasenohr hiil'en " (qui ckness of hearing, to hf>al' 
with t he ha. re' s ear} , and so on. The worc1· phan tasms tlll'y call 

•· Ma.urenvOrter," "Bann wOrte," ' ' Bann E>rwOrte," etc. 

Rrosius hncl in his asylum a young man who hcli c,·cd himsd C to be at one time 

this and at aaoth(! r time that pcrsonar;c. Sometimes he was a famous scholar, :lml 

then witll head thrown backward, and resting on the Unck of his chair, he woulcl 

discourse to the children and nurses, del i \'C ring his remarks in n deep chcst-voi<'f', 

with a d id:~cti c air and cxplanativc movements of the arms. At other ti mes he was n11 

lt dian cou nt or a Norman duke, and with chi valric mien and rndiant countenance 

would boa.st of his g lory nud riches. On these occasions he used the Italian or 
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the French language, but intcrlur<lcd his speech with German sentences. Agnin, he 

would be an unfortunate man, nl.)glectcd by all the world, aud w1mld give utterance 

to his complaints and prayers in a low, whining voice, and with u (l~prcsscd and 

cringing air. Sometimes he spoke in a persistent monotone, with but little acccut

uation and with a moderately pitched voice, sometimes iu a passionate style an<l 

with a nasal voice, which he thought to be particularly charming. 1 

Before closing this chapter, we must de\'ote a short space to 
the consideration of ihe impairments of speech in idiots. 

The more accurnto investigations of l'ecent times seem to sup
port the theory of R. \Vagner and Graiiolet, which ascribes micro
crplwlia 2 to a cessation in the development of the cerebral hemi
gpheres. The brain remains stationary at a stage correspond· 
ing lo some particular phase of embryonic life. E,·en the ele
mentary structure of the cerebrum has been found in a condition 
corresponding to the earliest stage or embryonic development.' 
If this be correct, we ha,·e 1·eason to hope that the results ob
tained by the study of microcephalia, a8 well as of other anom
alies of the brain clue to arrested development, will, when com· 
pared with the degree of mental development exhibited by the 
patients during life, furnish valuable data for the localization or 
the psychical functions, and of the faculty of speech in par
ticular. 

There are microcephali who cannot learn to speak at all. 
The reason for this may lie in the fact, that theiI· mental develop
ment has only attained a very rudimentary stage. Th~y do not 
speak, as Griesinger curtly expresses it, because they ltave noth

ing to say. There can be no doubt, howev~r, that the reason is 
often to be found in an arrested development ef tlte central 
organs of articulation and speech. A case 1·eportcd by L. 
Meyer• furnishes ev idence oE this. 

This idiot could only uttrr a few scarcely intelligible words, whicl1 were rat.her 

1 Snell gives numerous examples of n!tcration in the manner of speaking and of the 

formation of new words. Sec Zcit.schr. f. Psychiatric. 1852. Bd. JX. S. 11. 
2 Compare the very clear nnd exbau!'!tive cxpoailion of our knowledge on this s11b

jcct. by Mierujevcski, of St. Petersburg (Verhancllungcn der Berliner G~llschfilt. (Ur 

Anthropologie. Berlin, 1872. S. 100. 

s ,l/ierjdevesk.11 et 11uuclurnu. ProgrCs MC<l. 187ti. p. 702. 
4 Arcbiv for Psychiatric. Bd. G. S. 1. 
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blown out or chewed out than spoken, and which llis relatives construed into 

"papa,11 "mamma," and "uncle.11 Mastication, too, was difiicult. On the othe r 

haud, the child could express himself well by means of an animated and very 

i11telligiblc pantomime, and was even able to report on <l.iffereut things that 

occurred in the asylum. 

T!Ji s view will be all the more readily conceded, in view or the 
known J'act that even in tell igent children sometimes remain inca
pable of learn ing to speak. The case reported by Broadbent, 
which is mentioned in Chap. XXXI., is of the greatest impor
tance in thi s connection. 

Other microceplrnli can only repeat mechanically, like par
rots, a. few words that they have learned by heart, without 
understnncling their meaning and signification. 

A th ird class of these patients learn to speak to a limited 
extent, and can express afew wishes. \.Vhen excited, they can 
often utter \rnn1s that they are unable to articulate under other 
circumstances. J. Mueller drew attention to tllis fact. The 
speech oI SllCh idiots is even capable of being perfected by 
methodical practice; this was demonstrated in tile cases of the 
Aztecs, which Leubnscher reported. 

Thu microc('plrnlus, Elise Sch('nkul, whom Acby 1 examined, gave him very aecu· 

rate information. She had even attended the public school for sevcr:i.1 y<>ar:i, but 

was finally obliged to discontinue her attendance, L<>causc she was no longer ah\e 

to follow the exercises. Jn arithmetic, especially, she could make no progre~s. and 

it was with great difficulty that she learned to count up to t<>n. Singing was her 

gr.!;lt delight. Her microccphalic brother, Christian, who presented the nimble 

type, while Elise was only lively, understood simple questions relating to subjects 

of daily Ii (c, and was alJlc to speak a few words correctly. 
Tl1e Russian idiot, :Mottcy, whose case has been so exhaustively 

gave utterance only to the simplest syllables, which 

were chiefly short, demonstrative, and riffoctional words: " Hier cla, hicr da, hier 

da sic, bier ist est ja, dort, dort; 11 or" 0, o bier da, jcncs;" or "0 ba, o ba, 

wessen ist jcncs, wesscu ist sic, clort, do rt," and the like. To all questions 
adrlrcssccl to him, he answered: c. Hier da. hier da, o, o, bier ist cs ja .. , "·hrn 

pleased, and when any one warmed his hands, he would repeat smilingly: "0 bn, 

o ba, o, hicr ist cs ja.1' His brain resembled in shape and in the arrangrm('nt of 

the con,·olutions, that of a. humnn frotus at the ninth mouth, although the con

format ion of the fossa Sylvii and of the frontal and parietal lobes presented more 

1 .Arcbiv fiir Anthropologie. 1873. S. 263. 



824 KUSSMAUL.-DISTURRANCES 0}" SPEEC IL 

unalogy to the lower stages of uterine life. It surpassed, }1 0,Ycvcr, in size and 

we ight the brain o f a normal footus, n.nd was more developed than that of the 

anthropoid npc. The idiot was about fifty years of age, and bis mental powers were 

about as developed as thofiC of a one and one-half year old boy, although the brain 

of the lattcl' would weigh more and its couvoluLions would be devclopc<l. The 

cerebellum, pons, :md medulla were nearly normal iu size; but the cc.: rtb1um had 

hardly attained to half the ordinary size. The nuclei of the hypoglossi aJH.l Yagi 

w.!re d .muastrntcd microscopically by Prof. Betz. 

Persons suffering from acquired idiotism are sonwtimes 
"everlctsting chatterers." Accordi11g to Ki11d,' this seems lo be 
the case under two cond itions. ln the lirst place, it is observed 
in patients who had already attained a cP1tain degree o[ nol'l11al 

i11 tellectual devdopment, before the idiotism was de1'eloped. 
Tlw words that had been learned are then rolled Ollt meclmni
cally in the most riotous confusion ; but they do not g ive 
expression to any thought, and are not g rouped mound any cen
tra l idea. This last pecul iarity serves to distinguish this form of 
chattering from the logorrlu:ea of lunatics aliected with inco
herency of ideas, in whom some centrnl idea sti ll glirnmers out 
from the bewildering maze of words. Secondly, it is observed in 
those in whom the ideas aroused by the i111pressions made on 
the senses al'e so transitory, that tliey are instantly crowd,•d ont 
by changing impressions with their new ideas ancl new words. 
These two conditions may be combi1wd. 

In congenital or acquired idio tism, the .facltlt!J for music, 
i.e., a good musical ear and a good memory for melodies, ~ome 

times remains, even when speech is impo•sible. These warblers 
("'J\Ielodientraller"-melody trillers), as a rule, are incapable of 

ll'arning anythi ng else (Brandes). According to Zillner,' the 
dnmb idiots can be divided into two classes-into thoso who 

possess, almost in tlw normal degree, the power of modulating tlw 
voice. ancl are able to bring forth in succession different, high, 
dear notes, and those who can on ly n tter a few sharp, harsh 

sounds. The tension of the vocal muscles exerts the most impor·
tant intluence on the voice; the hoarse, harsh notes are due to 

1 
In a. criLicism on the work of Brmules, entitled "Der Jdiotismus und die Idioten· 

anstalten," U, s. w. Jhnovcr, I8G2. Scbmidt's Jahrb. nu. 115. s. 2G3. 
2 Med. Jahrb. XI.; Wiener Zeitschr. XXIL 
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thei r relaxation. In idiots who can speak , we find that i t is the 
forma.tion of the laryngeal so Hncl5 that is most defective in somu 
cases, while in others tile founation of the Ii p- and tonguc
so L111d s is more aliected. 

The study of the intlnence which a clifective formation of 
special parts of the brain exerts on the development of the in tel 
lect and of the faculty of Junguagc, has as yet hardly been 
lwgun. Quite recen tly, Sander ' and Knox 2 collected and gron1wd 
together all the cases of defective development of the co1pus cal
losum that could be found in nwdical li terature; the former col
lected ten cases, the latter fifteen. These cases show that a 
complete absence or a rudimentary development of the entire 
cornmissuml system, which binds together the two hemispl1cn' 
uf the cerebm 111 , entai ls idiocy. 'Vhen the corpus ca ll osu m 
alone is wanling, the other commissnrcs being present, idiotism 
does not always resnlt, bu t still the patient seems to stop short 
at a very low stage of intell ectnal development. Some patients 
with defective commiss,uml systems leam t'cl to speak, a lthough 
they wern idiotic in varying deg rees; some of them could only 
learn a few words, but others were able to answer simpl e qn0s
ti ons, ancl even learned to read a nd "Tite. One patient, who 
could do both these things, was unable to calculate. 

CITAPTER XXXIV. 

The Two Spasmod ic Laloneuroscs: Stuttering and Aphthongia.-Naturc, Symp· 
toms

1 
Causes, Diag nos is, Progno.:.is, an<l Treatment of Stuttcriug.-Remarks on 

Aphthongia. 

There are two form s of impaired speech th:it belong in the 
category of the spasmodic neuroses, viz. : stuttering and apli 
tlwngia. In stuttering, the articulation qf the syllables ancl 
thereby the entire speech, is impeded in a spasmodic manner. 

1 .Arcbiv flirPsychiattie. 1868-69. S. 12S 
~The Loudon Med. Record. 1873. Xo. 12J. 
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'J'!iis impediment does not manifest itself on all occasions, but 
is apparent only at certain times and under certain circuin
stctnces, which, bowe,·er, :.u-e unfortunately very frequently 
pn•sent. In aphthongia a spasrn qf' the hypoglossus sets in, 
whenever an attempt to speak is 1nade, fn consequence qf' which 
speech becomes altogether impossible. 

\Ye will begin with stuttering, which is a very common affec
tion, while aphthongia, on the contrary, is an exceedingly rnre 
disorder. 

STUTTEmxo is a spasmodic neurosis of co-ordination, which 
obstrn cts the utterance or the syllables, by spastic contrac tions 
at the stop-points for vowels and consonants in the articulating 
tube. This obstruction may be experienced as soon as tl1e 
patient begins to speak, or it may not be encou ntered until later 
on in the 111iddle of hi s remarks, although all the syllables had 
previo11sly been articulated with perfect conectness. All iso-
1" Led sounds are correctly articulated; the affection is a dysar
tllria syllabaris' and not a dysarthria literalis. In the arti cu 
la ti on of a sy llable which commences with a consonant, espe
cia lly an explosive sou nd, or more rarely of a syllable commenc
ing with a vowel, the speech is sudden ly impeded, and the first 
sounll of the sy llable or the terminal sound of the precediilg 
01w, is repeated usually many times, until finall y the obstruction 
i::; overcome, and the lJatient can conti11ue his sentence. 'rhis 
spasmodic obstruction is not experienced at all times; intervals 
orcm· dul'ing which the stutterer is able to speak without 
impediment. 

If we examine more closely the processes that interfere with 
the propet· sequence of tlw syllables in stuttering, we will find 
that the three muscuht1· actions, t he expiratory, vocali c and con
sonan tal, which a re combined in the enunciation of sentences, 
a re not harm on ic" l! y co-onl inated. The regulating centres in the 
rt'n tral nervous systP111 . which presidP over the harmonic co-or
dination or these muscles in the act of artiC'l.tlating the sounds 

1 Syllaba is derived from rruJV..o.µffavw, I include or combine together, sci\. consouauts 
n.nJ vo.\ch:1. 
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ill tlte syllables, or, as Me1·kel expresse; it, in the vocalization of 
tlte sounds, are thrown into disorder by even insignificant peri~ 
phcric, and still more frequently by centric excitations. The 
irritation caused by a painful tooth, for instance, 01· most fre
quently some mental en1banass111ent, dbplaces these co-01·di
Hati11g powers from their too delicate equipoise. The three 
above. mentioned muscutir actions, that take part in the arlicu
bte formation of every syllable, am not con cctly balanced, with 
regarll either to the force or Lhe durntion of tlt e contractions. In 
consequence of this, the current of air employed in spmking ha; 
11 o t sufficient power to overcome the oppo~ing tension oI the 
vocalic 01· consonan tal musc les. On the one ha nil the rcspii·a
tory action required for speech is ilefec li1·e, and on the other the 
tension of the vocali c and consonantal mnscks i:; spa$ntoilicall y 
increased; instead of contracting smoothly a nil for tLte normal 
space of time, these muscles are alrcctcll witl1 tonic or clonic 
spasms. 

It was not until the third decade or the present century that the differenth1tion 
of the two d efects of speech, stammering and stuttering, was accurately carried out. 
The chief <'redit for this belongs to the Swiss, Schulthcss. 1 About the same time', 
the knowledge of stuttering and stammering was n.dvanced Uy the researches or 
Serre a·Alais 2 and <..:olombat 3 in Frnnce, of A.rnott 4 and Cormn<'k ~i n England, and 
of ::lchma\z 6 in Germany. Among the earlier invcstignto r3 we must mention Ttard, 1 

who declared in 1817 that the treatment of stuttering hnd matle no progress in 
2,000 ye1u·s. 

Of the later writers on this branch of medicine, we may mention especially 

1 Das St:unmelu un•l Stottern, u s. w. Z iricb, 18:10. 
' MCmoirc sur le b6gaiemeut. J our. des difformitCs 182!). No. 2. 
a Du bCgaiemcnt ct de tous les autres \'ices de la parole, etc. Paris, 1 8~0.-Traite 

m~<l i co-chirul'gic:1 I des maladies de la voix, etc. Paris, 183 1. -0rthophonie. 2. tdition. 
'l'ra.nslnted into German by /?ties. Quedlioburg ancl Leipzig. HUO.- TraitC de tous lcs 
vices de la parole et en particulicr bCg.~iement, etc. P:iris, 18-H. 

4 ArMU
1 

in Elements of Physics or Xa.tural Philosophy, tS;JO. Chapter 11 Ou Artic
ulation," Appendix. 

~ A Treatise on the Cause and Cure of Hesitation of Speech or Stammering, et c. 
London, 1828. 

'Uebcr Stammeln und Stott.em. Clams und R:i.dius, Beitriige. Bd. 1. H. 4.-Also, 
BeitrJ.ge zu GehOr- und Sprachhl'ilknndc JL 2. S. I. 

1 Jour. univ. de m6d. 181 7. 'l'. \'IL P. 12tl. 
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L-:ie, 1 PoCtt,! Lichtinger, 3 Klenckc,4 :Merkel,~ Tiun t, 6 Rosenthal, 1 Violcttc,8 Cher

vin,' 'Vynekcn,10 Cocu, 11 and Schrank. 1 ~ JHcrkd did more than any other to 

advance the knowledge o f the subject, and his account is the one which we in the 

mai11 follow. Tito physiologists Charles Bell, Afarshalt H all , anc.l J . .Mueller also 

nm.de stuttering a subject of investigation.-The literature of this impediment of 

speech \Jas reached enormous dimensions; c\·ery possessor of an es tabli shmen t fo r 

the treatment o f stuttering seems to have been impressed with the idea that the 

interests of suffering humanity necessitated his appearance us an author. Thei r 

treatises posses!', on the average, about as much Yalue as the current pamphlets on 

halneology. l\Ioreovcr, a number of stutter ing physicians and laymen have puh

li shc<l their own experi ences, either alone or in c:onncction with those of others. 

B'-!cquerel, Merkel, ·wyncken, and Coen are instances of physicians who studic<l 

the defect in their own persons. 

the 11\onHoncla.turc, the ancients seem to have applied the terms: 

vocis, {3arrnptuµ.Or, o r i.uxo¢wvia (Aristotle), chidly 

blresitas, TpnvAtuµOr rp11vAOrryr, ijr,AAtuµ.Or and o/tAAUrryr, 

to stammeriny in general, and to its special varieties (Sdrnlthess). 

Accorcli11g to :Herkel, tho following conditions are absolutely 
essential for the artic·ulateformation of the syllables. 

1. A su.ffecient supply ef air and adequate tension of the 

1 O:i ~ktmmeri!l.g and Squinting, etc. L ondon, 1841. 
~A Practical Treatise on Nervous Impediments of Speech, Stammering, etc. 5t.h ed:t. 

London, 18-12. 

'Med. Zeit.ung d. Verelns f. Ileilkunde in Preussen. 184-4-. Xos. 3J, 34. ~i'.i. 

•Die StOmngen des mcnschlicheu Stimm· und Sprachorgans, u. s. w. Kassel, 1844. 

-Die Heilung des Stotterns. 18G2. 2. Aufl. 

~ "Stammeln" und ·«t.nt.t .. ~" in Sn'''"'''"·'• E11cyklopiidie der ges 

and Stuttering. London, 1861.-Also, Philosophy of V oice nnd 
S~cech 1850. 

zur 'l'hcoric uad IIeilunz des St.otterilbcl'.i. Wien. med. \Yochenscbrift. 
ISG!. 

8 Etudes sur la parole et ses d0fants1 ct en particulier du b.Sgaiement. Paris, 1862. 
p. 150 sqq. 

9 Du b6gniement. Paris, 18G7. 
10 ITenle uncl Pfeufer's Zeitschr. f. rat. MeJ.. Bd. 3l. S. 1. 
11 Anomnlien der Sprache. I n B. Kraus' Compendium der neueren med. Wisscn

scliaften. Wien, 187.3. S. :J97.' 
11 B.:: itra3" zur Lc!ire des Stotterli.bels. Alltiem. Wien. med. Zcitung, 1875. Nos. 26-Jl. 
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expiratory column of air in the air-fobcs, and in the accessory 
fitbc as far as tlte point where articulation is accomplished. 
\Vitliou t Llii s teno ion the constriction or in terrnption or the 
alll1ible air -colunin, with which the articulation of the sy ll:tble 
begi ns, cannot be trnnsmitted with sufficien t p ower to the auili
ble Yocal stream. 

2. Subordination ef the consonantal to the vocalic muscular 
action. The latter must always predominate. This is only pos
sibl e when the tension in the air-tubes remai ns approxirn:ttely 
the same, until the bt•ginning of a fresh inspiration. During the 
f•ntii-e expiratory in terrnl the respiratory muscular system should 
he k <'pt at th e same dPgree of tension, which shoult.l no t be 
unnecessarily weak ened by the in terpolation between the sy l
lables oE uncalled fo1· pauses, during which the store of air is 
uselessly squandernd, or by dwelling too long on the artic ula
tion of the consonants. 

3. P reservation of a certain rhythm, i.e., of the proper se
<JJU·nce of th e different acts, allowing to each its appropriate space 
of time. Those which must be instantaneous should thereforn 
not he allowec1 to extend 01'er more time than is absolt1tdy neces
sary. Sometimes one, sometimes another of these fundamental 
co 11 tlilions, is moru or less impaired in cases of stuttering. 

1. The apparatus of speech in the mouth and larynx is, as a 
rul e, norm a l, but very often the dernlopment of the thorax anc1 
of the respiratory muscul ar system is defective; stutterers nen·•", 
howe1·e r, possess [flat degree qj" control over the respiration 
which is necessary for speeck They do not inspire suffi cient 
air, are not sufficiently economical in its expenditure. and allow 
it to escape withon t putting it to use; they are sometimes com
pelled to s top in the middle of a word to draw breath. 

In over 600 stutterers, Colom bat did not find a s ingle one presenting organic 
d !"!cCts of the articulating organs. 

Klcncke klicves that the prinl'lry cause of stuttering is in\·ariably acrofulosis 
This di ltlrn.sis prc>pn.rcs the soil, anJ all that is then required for the grad uni 
development of stuttering is the presence of exciting causes. This opinion is not 
tenable. 'Ve exami ned only recently a man of herculean bui ld, o. picture of the 
most blooming h!.!'.1. lth, who h \d stuttel'cd from his infancy. Wyn~k~n rejects this 
theory of Kl cllcku's in lhc most uncompromising nrnnuc1'. 
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2. Stu tterers are unable to subordinate the consonantal 1nus
c1tlar action to the voGalic, or lo g rad uate the two a t all cor
rect ly. Jn the u tternn ce of the continuous sounds, the stu tterer 
is onl y occasionall y deta in ccl longer than is compatible wi th 
smoothness of speech. \\-hen, however, he tri es to vocalize th <' 
explosioe soitnds, the characteri stic manifestat ions of hi s infirm
ity a t once become apparent. Ile closes t11 e oral canal at one or 
other o[ the closing poin ts, accord ing to the nature o[ the le t ter 
t o be ar t iculatecl , ancl this h e docs as well as a man who posses
ses the faculty of speech in p erfec ti on, could do it ; instead , 
however, or allowing the vowel t o follow without delay, he 
presses hi s li ps, or his tong ue aml teeth, or h is tongue ancl 
pala te more firml y together than is necessary, the explosirc 
escape of the a ir does not tak e place, the oth er muscles of tho 
[ace ancl those of the g lot t is, and even the mctscles of the neek 
become spas1:;10clica ll y affected like t he muscles of articnlation, 
gesticnlatory movements are made, 1 the abdomen is retracted, 
the head is thro,,-n backward and the lnrynx is drawn forcibly 
upward, until finall y he wodrn himself in to a state of frightful 
ag itation; his heart beats fo rcibly , his face becomes reel ancl 
blue, his body is bedewed with p erspiration, a nd he may present 
the appearance oE a complete maniac. Such a paroxysm of stut
tering may be p rolonged un til i t becomes necessa ry tor the 
patien t to d raw breath. The a t tempts to a rticula te are then 
renewed, and continued un til a t last the desired syllable is 
more or less correctly enuncia ted , prov iclecl the exha usted pa
tient d oes not g ive it up entirely . This description applies only 
to extreme cases. In the milcler forms of the a ITec tion there 
is a repetition o[ particul ar letters ancl syll ables, which g reatl y 
impa irs the attractiveness of speech, but does not render it unin
tellig ible. 

Tltis inabi lity to combine correctly the vocalic and consonan· 
tal action is not, however, equall y marked a t all times. The 
same person may be able at one t ime to enuncia te long sentences 

l The extra.ordinary and often laughable gesticulations and grimaces of stutterers 
were utilir.ed for the stage by the Italians, even in J. Frank's time. There was a 
standing role for the stutterer (ii tartaglia) in their comedies. 
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smoothly and easily, while at other times he 'vill stutter f1·ight
fully. He is especially apt to do thi s when he is co11/used or 
nervous, or when he is physically exlwuslerl. \Yyncken, for 
instance, after a night of wakeinlness, was unable to utter a word. 
\\' hen com·ersil,)g with his family or "·ith confidential friends llw 
stutterer speaks well , but when talking to stl'angers his spPech 
is impcclecl ; he can clccla.im, sing, argue, ancl swear without 
imp<'diment. \Vyneken asserts that the supposed nil e, that 
stutterers can sin.'! without impediment, is not universally ap
plicable. Ile himself cannot ahrnys say in recitatirn wl1at he 
wi shes to, although hi s impediment is very grea tly diminishctl 
when singing. Schmalz states that stutterers can whisper with
out obstruction, but \\'ynek cn denies this also. Ile himselt 
cannot say en::'r.r thing in a whisper, but he has not inrnstigatt•d 
the bcha,-ior of others in r egard to thi s point. P erhaps this con
tradiction of views can be explainecl by the as,;umption that 
stuttering, if se1·ere, is only prevented by whispering when the 
whisper degenerates into a li sp, and the patient learns to reduce 
hi s speech to aphonons utterances. P ersons who ham unclN
gone the operations of tracheotomy learn a[tcr a whil e to speak 
in this way. According to Hunt, stutterers do not stutter wltcn 
lite?/ are asked to do so. In solitude and in darkness the speech 
i8, as a rnl e, unimpeded. 

3. Stutterers do not succeed in attaining' the correct rltytltm 
in speaking, because they close too firmly the glottis in the for
mation of 1·01rnls, and the accessory consonantal tube in the 
formation of explooil'es, and are conseq uently unable to relax 
them when the proper time comes. The rhythm is also imp>iircd 
by delaying longer than is necessary on the continuous sounds. 
The controlling power over the rhythmic progress of speech, 
which the will is accustomed to exert in ordinary conversa ti on, 
i~, howe,·er, more frequently impaired hy great mental irritabil
ity a!ld nermusness, than by any other causes. The very fear 
of stuttering nrn.y itself cause the impccl imrnt to show itself. 
'Vhen the will is supported by some powerft1l ally, such, for 
ins tance, as the pathos qf a declamation, or the melod?I ef a song, 
or tliefeeling of confidence that animates the patient when he is 
conversing with his family, or when there is some one at hand to 
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suppl y the necdccl worcl as soon :is the impecliment sh ows itself, 

the speech is no longer obstrnctecl. 
Colombat cli s ting ui shes two rnrielies of stuttering, lho lab io

cltonic nnd the gulturo-telanic. 
fo the gutturo-lllanic form, the closure o[ t)1e g lotti s which 

i ; rc•quirPd fo r the utterance o[ a .-owe!, is unduly prolongecl and 
dc1·elops into a spasm of the glotti s. S tu tterers affected in this 
way ma.r fi11cl difficul ty in enunciating the ,·owc]s a , e, i, o, 11, e ve n 

wh en Ll1C·y occur nt th e beginning o ( a syllable. Eve n person :; 

who sufl'er u sually from no impediment of speech, are sonH'· 

tim es, in consequ ence o( a. sucltlen emotio n, o ( fear o r joy, nffcct · 

eel with a stoppage of the breath, which causes the initial vowt•l 
to stick i11 the g lot t is. In the normal mechani sm of the utteranee 
or g ha rel, t he glotti s becomes entirely closed (1Ierkel ' ), a ncl this 
closurn al so frequently beeomes spas modi c. \\'hen the stutter
ing nfl'l'cts the le tters k a ncl q, there may be spasm of the gl ottis 
eombinecl wi th a closure of the posteri or part of the oral canal, 
ancl in the case of k of th u nasal cavities al so. In thi s g utlmo
tda11ic fo rm of stut tering, the mouth remains open, a ncl B ecqnc

rd ~ 11ame<l it on tl1a t account "bfJr;aieuient ouvert." 
In the lauio-clt0reic form, thu utterance of the un[or tunatn 

snfterer is arrcs tctl by the sounds b, p, cl , t, w, rn , e tc. ; he i:; 
unable to force the transilion to the succeeding yowel. l fo 
n 'pea ts the consonant three or four times, b b b b, mm m rn, 
and presses th u lips fo rcibly together, or presses the tongun 
:igaim•t the tee th, but Jiis effor ts nre una,·ailing, until h e is Corcl~d 

to stop to draw breath, and thns gains time to quiet clown. 
Becquerel named thi s form ' · begaiement f erme." It is usually 
a cco1 11 p:inied by an ac th·e secretion of sali1·a, which is spirtecl out 
w he n the patien t opens hi s mouth. 

ln practice, h ow,.1·c r, it is diffi cult to make this di stinc tion. 
l\'r1wken asser ts, tha t under fa,·orable circum stances e1·ery 

st utte rer ran c:nunciate every \\·ord wi thout diffi culty , whilu 

under un f< t1·orabl» circum sta nces e1·ery wo1·d may be obs trncted. 
T his 111 ay be ad mitted with the qnalifi cation, that the (re<' inter

nil s occur much more rarely in one person than they do in 

1 Authropophonik. S. 8,j3. 2 Tr.J. itC d u b jg.i.i e .n .mt. P <1.ris
1 

18 17 . 
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another ; the gradations are numerous. The verbal or syllabic 
combinations at which the utterance b arrested Me not the same 
for different men ; combinations that one man can articulate 
without difficulty, may constitute the principal stumbling-blocks 
for another person. 

In general, stuttering chiefly occurs in the utterance of the 
mute consonants, the so-called explosioce clurce and medice (b, p, 
d, t, g, k ), and particularly when they are combinecl with short 
vowels or diphthongs (au, ai, en). It is easier to say "Bairn," 
"Kam,"" Amen," than "Bann, " "Kamm,"" Ammen ,. (\Vyne. 
ken). The literce conthmce (f, ch, 1, r, s, etc.), in the utterance 
oi which some air is wasted, and which possess intrinsically a 
certain ringing quality, and can be prolongecl as long as the breath 
holds out, offer fewer difficulties to the stutterer; they are more 
easily combined with the succeeding vowels. The transition from 
the position required for the production of the consonant to that 
required for the vowel is then not very abrupt. The aspirate h, 
which is formed in the larynx, ancl the rolling sound r, offer the 
least difficulties. The rubbing sounds ch, 1, s, j, f, sch, and the 
resonant n, are rarely obstrncted, but the resonant m is more 
frequently the cause of delay. \Vhen the sounds chi, cho, fi , fo, 
etc., meet with an impediment, the case is regarded as belonging 
to the severer grades of stuttering. 

Tl!Pre are slighter grades in which the affection is only 
revealed by an wznecessary prolongation of the letters g, k, "" 
etc. In our younger clays we were more amused than was 
seemly at the mode of speech of an old nnrse, who would say 
for instance : " K-h-ommen Sie endlich 1 Der K- h-affee ist 
schon etw-h-as k-h-alt. " 

Stuttering is more marked in the morning than in the evening. 
It is aggrava tecl by fatigue and exhaustion. After a moderate 
indulgence in alcoholic drinks it abates in intensity, but excessive 
indu lgence aggravates it, ancl sometimes produces it in healthy 
persons. A bodily indisposition of any sort is t1sually attended 
by an exacerbation of the affection, but in exceptional cases the 
defect becomes less marked, or even disappears entirely when 
other diseases set in (Schulthess), or after an injnry, a hen10r
rhage, and the like. In the case of a boy, \Vynekcn saw the 

\OL. xn'.-53 
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stL1ttel'ing disappear when an otorrhma set in, and return after 
the discharge ceased. A lady stuttered whenever her catamen1a 
were due. All depressing intluences aggravate the defect, and all 
moderately exciting intlL1ences, which stimulate the functions, 
abate it. 

The most reliable compntation of the relative .frequency of 
stuttering will be found in a treatise on this affection by Chervin. 
In France, between the years 1852-62, 6, 773 conscripts were 
exempted from military service on accoLtnt of stuttering. He 
estimates that there is one stutterer for every 1,000 Frenchmen. 
In Germany it is said to be more frequent than in France. 

It is said that stuttering is unknown among the CMnese. 
This exemption is probably due to the binding intluence of the 
strongly rhythmical structure of their language, no less than six 
different intonations being given to one and the same word, to 
make it express different meanings. A Frenchman in Cochin 
China, whose mother was a native, stuttered when he spoke 
French, but expressed himself with the greatest facility in the 
Chinese language (Colombat). 

Stuttering is very common in some .families, partly in con
sequence of hereditary trans1nission o.f the predisposition, 
partly as a result of bad example and.faulty ediwation. Schult
hess, Colombat, and others, report cases in which stuttering was 
acquired by intercourse with stutterers; in such cases the de
velopment of the defect is due to imitation, or to a sort of psy
chical contagion. Stuttering is less frequent in women than in 
men. According to Colombat, in 20 stutterers there will be 18 
males and 2 females. Klenck e counted 51 Iemale to 97 male stut
terers. 'r11is comparative immunity of woman is probably due 
to the same causes which make all her movements lighter and 
more graceful, endow her with finer tact itud greater charm of 
manner, and fit her to move in society and to converse with 
readiness, at an eal'lier age than man. 

Stutterers are said to be usually persons of nervous and 
excitable disposition, or of a flighty, sanguine temperament, or, 
at all events, people of but little power o( will (Merkel). \Vyn
eken denies the last statement. For the rest, it is easy to uuder
stancl the frame of mincl that leads stutternrs, who, in con-
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sequence of their defect of speech, have been ridiculed anLl 
kept in the background in society, to withdraw them selves into 
their homes, where, according to their temperan1ents, they 
lead an uncommunicative, distmstfnl dream-life, or gh·e them
selves up to silent frirolities in a fickle, inconstant manner 
(Klencke). 

8tuttering often appears temporarily at the periods of denti
tion an cl of puberty, or becomes markedly aggravated at these 
eras. Transitory stuttering is also met with after exhausting 
m.ental work and night-watching, after smoking too strong 
tobacco, during a fit of drnnkenness, after epileptic attacks 
(\Vyneken), in hysterical paroxysms (Hasse), in onanists, ancl as 
a consequence of indigestion and of intes tinal irritation clue to 
worms or to hardened masses of f<cces. Transitory and even 
persistent stuttering has been known to occur as a sequel of 
acute diseases, such as typlrns, whooping-cqugh, etc. l:nder all 
these circumstance~, moreover, a previously existing Llefec t may 
become more intense. 

Stuttering may accompany, as a transient or permanent symp
tom , the rnost manifold irritative diseases of the brain anrl 
cord-simple cerebral and spinal irritation as well as actual 
organic lesions due to traumatisrn, inflammation, etc. In the 
chapter on aphasia we described an aphasic form of stutte1-ing; 
which cle1iencled on a circnmscribed, cortical encephalitis. Lich
tinger differentiates a spinal and a cerebral stuttering; the spinal 
form he again divides into centric ancl excentric or rrjlex stutter
ing. Rosenthal reported a case in which stuttering was one of 
the first symptoms of tabes. The patient was an officer, and 
the defect of speech was so mai·kccl that he was unable to enun
ciate ernn the simplest word of command. 

Permanent stuttering probably depends most frequently on 
congenital 'irritability and weakness qf tile syllabic co-ordina
ting apparatits; it is often impossible to discover any exciting 
cause. It makes its appearnnce then during childhood, and in
creases up to the time of puberty; after that era it gradually di
minishes, and often di sappears spontaneonsly after llliddle ag<'. 
In other cases the patient, by means of long and arduous prac
tice, learns to smmount the defect. 
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A year ago I was consulted by a young man who stuttered horribly. Ile had 
formerly been healthy aud strong; he was an excellent swimmer, and had snY:d 
several persons from dl'Owniug. The last person whom he saved dragged 1~101 
down to the bottom of the Lake of Zurich, and it was only after efforts which 
b::ioamc almost superhuman uutlcr the stimulus of mortal fright, that he succeeded 
in struggling to the sbo1·c with his heavy burden. The defect of speech made its 
appcamnce imm-:?diatcly after this adventure. He underwent a course of treat
ment in an estahli~hmcut for stutterers, but was only slightly imprond by it. The 
affection had alrc:1dy existed for several years at the time I examined him. Tic 
was remarkably pale, nnd his tongue trcn11Jlcd a good dcnl when protruded; but 
there were no other morbitl symptoms. 

It would require too mnclt time an<l space to examine in 
detail the numerous theories of stutteri ng that haYe been 
adrancecl hy different writers. "'e will only mention a fe\\· of 
the more prominent ones. 

Schulthess compared the stutter-spasm lo the convulsive movements of photo
plioh ia and hydrnphobia, and proposed to call the defect "plwnophobia," or " lalo
Jihobia.'' li e admitted consequently the central nature <if the affection, which was 
denied by '.\falehouche 1 and othet' contemporanies. These writers attributed stut
tering entirely to a wa1d of sl:ill in manipulatinq lite tongue, which demanded a 
purely local treatmcnt.-Colombat believed it to he a "lack of harmony bctwern 
the nervous excitation which follows the thought, nnd the muscular movements 
which should give expression to it." Ile is evidently a disciple of Rullier,' who 
regarded stuttering as "a disturbance between the idea conceived and the 
wonl uttered.n .\.lmost all d .:rangements of speech, howeVer, would fn.ll under 
such a comprehensive category. Schmalz located the essence of the defect in a 
vrimary, 8])(W1ir1dic state 1!.f the uluttis.-Lce correctly recognized in stuttering a 
"1wtro~i11 1 which, like all othe1· neuroses, is intermittent. The concomitant organic 
defects arc not the causes, but on ly conditions wl1ich favor the development of stut
tcring."-Charles B:' ll regarded stuttering as a partial chm'('(t; he admittct.1 con· 
sequrntly the ataxic natunJ of the neurosis.-Du Suit 3 described it as n neurosis, 
marked sometimes by tunic. sometimes by choreic spasms of the respiratory organs, 
by which the action of the will on these organs was impcdcd.- Lichtinger saw in 
stuttering a predominance of lhe c:i:cilo-motor over the cerebral system. This predom· 
iMnce may be brought about in two ways: either the spinal action is normal nnd 
the cerebral influence is weakened or abolished, or the cerebral influence is normal 
and the spinal action is wcak<>ne<l. This view, in which the stutter spasm is 
regarded as a rrfie.i; ~pasm, was for a time Yery f:.worahly rec<:ived by the surgeon~, 

1 Pr6cis sur les causes du b{1gaiemcnt et sur les moyeus d11 le gu6rir. 1841. 
'Dietionnaire des sciences m6d. Bruxelles, 1828. Art. BCgniement. 
1 Gaz. mcU. de Paris. 18 10. ~o. 10 
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and led to the operative transgressions of Dieffenbach and oth ers .-~Icrkel attri
butes stuttering to an adynamia, of tlte functions 
adynamia which docs not depend on a"mto>nf,oally <lcm,onst,·able 
but is located purely and solely in the 11sychical sp!tere, and tspccially iu the 
of rolition, and is dependent on external and physical conditions only iu so 
these may influence the mind itsclf.-Rumbcrg classes stuttering under the hend of 
"t:ocal &/:Hl81ns,' 1 but docs not attempt to explain the nature of thescspasms.-The 
more recent writers on nervous diseases, such as Hosenthal, Benedikt, and others, 
agree with us in classing stuttering among lhe neuroses of co-ordinatio11 . Accord
ing to Husenthal , it is dependent on congenital wcakne~s of that portion of the respi
ratory ::mcl vocal apparntus which is located in the medulla oblougata. This appa
ratus, when severely shaken by some psychical impression in early childhood, ncYcr 
recovers from the shock, but is ever afterwards liable to be excited to uncolircli
dinated movements by the mere exercise of volition. The morbid influence extencJs 
to the processes of neighboring nerve·nurlci, aml calls into action the accessory 
spasmodic movements of the muscles of the face, eyes, tongue, and neck.-Strnnge 

Coen takes the very narrow view, that stuttering is merely" th~ result of a 
d'!fi<:icnt atmospheric'"""'"'"'' in the lztll[Jil, caused by disturlmnces of i1111crvcition .
Wy11ekeu believes that in stuttering, the acti on of the will on the muscles of speech 
is fcttcre<l by afeelinq of 1mcertainty. The stutte rer is one who is 0 irresolute rn 
speec/t."-Schrank d efines it to be a localized 11errouiJnC11s. 

No man should, at the present day, commit the mistake of 
confounding stammering a ncl stuttering. The dijfere1ttial diar1-
nosis is easy. 

J. The individual sounds, as such, present no difficulti es to 
the stutterer, but they do to the stammere r. It is the enuncia
tion of the sounds in their sy llabic combinations that the form rr 
finds so difficult. Moreover, the stutterer is least likely to be 
impeded in the articulation of certain cont inure, such as r, 1, s, 
whiclt usaally present the greatest difficttlties to the stamme1·er. 

2. In stammering, the impeded utterance is not accompanied 
by the peculiar stutter-spasm. 

3. The nerl'OUS emban assment which underlies stuttering, i; 
wan ting in uncomplicated <:ases of stammering. The stammere l' 
usually speak s better, the stu tterer worse, when he is questioned 
about his defect. 

4. Rhythm ancl melody exert an emendatory influence on 
stuttering, but not on stammering . 

5. Stammering is not attended by the peculiar want of p1·0-
portion between the expenlliture of the expiratory force, on the 
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one hand, and of tlte phonetic ancl articulating forces, on the 
other. 

6. Stammering i ,; frequently accompani<·d by anomalies of 
the tongue, lips,· nnd articulating organ::; in general ; bu t mal
formations) defects, paralyses, etc., an:i rarely observed i_n con-
1wction with stuttering . 

The diagnosis of stuttering from S!fllable-st1w1bli11g is also, as 
a mle, equally easy. In both affections the syllabic utterance suf
fers in consequence of defects of co-ordination ; bttt in the fornwr 
the spastic manifes tations predominate, in the latter the paraly
tic; it1 the former there is si mply a dysarthric impairment of the 
syllabic fornmtio n, in the latter there is a combination of dys
arthric and dysphasic impairments or the syllabic and word 
for mation; in lhe former there is a disproportion between 
rl'Spiration, phonation, ancl articulation, as a re,; nlt of which the 
ability to enunciate the sounds in the syllable is suspended, in 
the latter no such disproportion is noticeable; in the former, 
speaking is accompanied by a feel ing of nervous uncertainty, in 
the latter it is not: in the former, sounds and syllables are 
repeated, and syllables cannot be enunciated in consequence of 
the obstrnctive spasm, in the latter, sounds and syllables are 
simply dropped l'n tirely, or are huddled together ancl interposed 
in the wrong places. 

On the other hand, we must not lose sight of the facts that a 
stammerer may become subject to stuttering, and vice versa, and 
that stuttering and stumbling may occur together. 

Coen 1 has reported a case of siiniilatecl stuttering. 

The prognosis depends on the age, temperament, and consti
tution of the patient, aucl on the causes, form, degree, and dura
tion of the affection. It is unfavorable wlien there is a hered
itary predisposition to the affection, or when the symptoms indi
cate great congenital irritability and weakness of the co·onlina
ti ng a pparntus; when the defect depends on some incurable 
i..tTitative process in the central ner\'Ons system ; when the affec
tion is of a severe form and has lasted for a long time, and par-

1 Allgemeine Wiener med. Zeit.ung. 1875. No. 48. 
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ticularly when the spasms of the glottis are predominant symp
toms, or wbep. the spasmodic mo1·ements extend to distant 
groups of muscles; finally, when the patient is aclvanced in 
years. 

Slighter grades often disappear spontaneously dming middle 
age. Klencke cites cases in which the stuttering made its 
appearance after a long confinement to an insufficient and innu· 
tritious diet, and disappeared after the patients had been sup
plied with adequate nouri shment for about a yea r. According 
to Rosenthal , y oung adt11ts, who are obliged to work for the 
means of existence, and are solicitous about the future, are, 
ceteris paribus, more easily cmed of the defect than immature 
boys and girls. Appa1·ent cures arc not unfrequently followed 
by relapses. 

IL is said that the severer fo rm s of stuttering, in consequence 
or the violent exertions required for speech , and the disturbances 
of the circulation thereby produced, vredispose to diseases of 
the heart, to aneurisms of the aorta and carotids, and to affec
tions of the lungs. 

The propliylactic treatment of stuttering must be directed 
against the roots of the evil, against the general debility, ancl 
the local weakness of the respiratory 01·gans, and the lack of 
seH-confidence and of power of will. By means of careful 
nourishm ent, indgorat ion of the body by cold sponging, baths, 
ancl th e like, gymnastic exel'cises o [ the Jungs, persistent, strict 
snperd sion of the mode of using sounds and words, and psychi
cal measures calculated to strengthen the character and brace 
the sensory and intellectual cen tr~s, we will often sncceed in 
counteracting an exist ing ]Jred isposition, and even in curing 
the affection in its earliest stage. It is, of course, self-evident 
that the physician must also keep in view the ccwsctl indica
tions, and endeavor, to the best of his power, to remove the dif
ferent irritative, morbid conditions of the prim re vire, generative 
organs, brain, and spinal cord, which evok e the affection. 

The treatment ef the defect itself must be gymnastic and 
didactic. 
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By the gymnastic treatment wo seek to indgoratt> the entire 
system of the patient, •wd hi s respiratory organs in particula1·. 
This object is attained by rncans of proper diet, hydrotherapeu
tics, gymnast ic exercise::;, tl10 Swedish movement cure, ancl per. 
l1aps electricity . Electricity, however, will, at the most, prove 
serv iceable only in strengthening the muscles of the thorax. 
Roseuthal found that the long-continued application of the 
induced and galvanic currents to the head, larynx, and hypo
glossus, was entirely u seless. 

The aim of the didactic treatment is to re-establish, by means 
of pedagogic metltods, the correct co-orcliuation of tl.ie functions of 
respiration, phonation and articulation. Great credit is dt1P. to 
Colombat, Serre d'Alai s and Cormack for the introduction of, 
and the earliest improvements in, the didactic methods, and to 
Klencke and others for their present perfection. These methods 
can be most satisfactorily caniecl out in special establishments 
for stutterers, which are under the control of physicians wlio 
La,·e made a special study of the affectiou. The stutterer should 
enter the family of tl te physician, who must be at the same time 
the teacher ; as teacher, he must understand how to win the con
fidence of his pupil, how to strengthen the control ovel' the will 
ancl the emotions, how to impart log ical compactness to the 
thoughts, and how to give force and measured cadeuce to the 
movements of articulation. 

The treatment beg ins with exercises in br~athing.' The stut
terer must learn 1frst to fill hi s lungs completely with air, ancl 
then to husband this air, and to expel it slowly and with the 
proper force . ·with regarcl to the details of this and all the sub
sequent exercises, we must refer the reader to the treatises and 
works of specialists ; among the German works on this subject, 
we may mention partict1larly those or Klenck e, Lehweiss,' \Yy
neken, ancl Coen. 

The exercises in bl'eathing are followed by vocal gymnas-

1 The teacher, lfatenkamp, in Delmenhorst, prescribes a period of perfect silence 
before commencing these exercises. Wyneken1s experience in the Delmeuhorst estab
lishment led him to rego.rd this preliminary period as one of great value. 

2 Radicale Ilcilung des Stottcrns, etc. Brnunschweig-, 1808 . 
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tics. The patient must learn to pronounce eYery Yowel both 
singly ancl in combination with others. He is rnacle to call out 
the vowels as louclly ancl for as long a time as possible, to 
sing them in tones of different pitch and power, and to pro
nounce them aloud ancl in a "·hisper. Each rnwel must be pro
longecl so that an entire sonorous expiration is expendecl in 
its utterance, ancl must be repeatecl aga.in ancl a.g:tin until 
the patient is thoroughly convincecl that he has rnasterecl it 
(Wyneken). 

Next comes the third stage of the treatment, the exercises in 
tile combinations ef the consonants with the vowels. They begin 
with combinations in which the vowel prececles the consonant, 
then pass to those in which the consonant comes first, next to 
those which contain several consonants, ancl so 011. In this way, 
and by clint of claily repetitions ancl constant attention to the 
respiration, the patient will graclually be brought to pronounce 
monosyllables, ancl will then be ac1vancec1 to polysyllables, next 
to simple sentences, ancl finally to periocls. An entire phrnse 
must be spoken like a polysyllabic worcl, the articulation being 
suborc1inatec1 as much as possible to the vocalization. He is 
then allowecl to reacl aloucl, first poetry ancl then prnse, and is 
at last permittecl to pass to free cleclamation. 

Finally, after six to twelve weeks of treatment, the rhytkrnic 
exercises are begun. The pupil must learn to keep time, to 
enunciate every phrase very slowly, like a single polysylla
bic worcl, to give to each syllable the same length, ancl to chaw 
breath wherever there is a stop. Arter a few weeks he shoulcl be 
introduced among strangers, g iven commissions to execute, 
ancl so on. This regulatecl speech must be continuecl for sev
eral months at least. Relapses are rather common, ancl necessi
tate a new course of treatment. In order to g uarcl against them 
as far as possible, the convalescent must school himself to keep 
silent, or to have recourse to rhythmic speech, whenever he fincls 
himself getting excitecl. 

l\Iany attempts have been macle to replace this c1ic1actic 
methocl by mechanical methods, ancl also to combine the two. 
The ancient writers tell us that Demosthenes spoke with stones 
under his tongue. Klencke employecl for a time a wooden plate, 
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shaped like the body of the lower jaw, which was placed under 
the tong up. Jn Paris, in the year 1820, one Schirmann made 
twenty tl1onsand francs by the sale of small rouncl piPces of 
wood, as a secrt)t rt'mecly ngninst stuttering. Itarcl invented a. 
tongM-fork. and Colombat a tongue-bridle. llfPrkel fastened a 
clasp made of whalebone on one of thP molar teeth of tl1 e lower 
jaw. None of tl1ese contri,·ances c,·er produced a perrnrment 
cure. Sometimes, indPed, they pro,·cd hurtful by the irritation 
they produced in the mouth , and all of them had at leas t one 
inseparable disadvantage in common, viz., they led the patient 
to regard as of secondai-y importance that exercising ef the 
will, which is really ;he most important of all the means of treat
ing stutt<,ring. The apparent success that followed their em
ployment was llue chietl.r to the ci1·cumstance, that they forced 
the stut terer to spmk slowly, aml consequently inn measured 
manner. 

The genial Diefl'enbach' committed a great mistake when he 
proposed to cure stuttering by operatiYe measures, analogous to 
those employed with success in the treatment of strabismus and 
club-foot. He made open and subcutnneous transverse cuts 
through the root of the tongue, and also excised a wedge-shaped 
piece of the tongue. Ile hacl many followers, who emulated 
one another in inventing all sorts of so-called stutter operat ions. 
The beneficial effects of these operations persisted only as long 
as the patients found themselves compelled to put a restraint on 
the movements of articulation. As soon as the wounds healed, 
and the pain disappeared, and the tongue consequently again 
bl'came freely mornble, the stuttering inrnriably reappeared. 
The history of thi s sangu inary epoch in the treatment of stutter· 
ing will be found in the works of Klenck e and Hunt, and in 
Schmidt's Jahrbilcher. ' 

1 Die Ileilung des Stottcrns durcb eine ncue cbirurgische Operation Eiu Send-

1<chreiben and. Institut von Frn.nkreich. Berlin, 1841. 
2 BU. 31 S. 130, and Bd. 32. 18-11. S. 82.-Froriep divided one of the genio-hyo

glossus muscles, and Bonnet cut both of them. Anmasat setered the muscular and 

liga nentous at;tnchments of the tongue to the lower jaw Philipps divided the hypo· 

glossi. James Yearsley, \\•ho believed that narrowing of the fauces was the cause of 

.stuttering, excised hypertrophied tonsils and cut off the uvula. 
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11. The name apl1tlt011r;ia or r1:flea· aphasia was used by 
Pleury ' to designate cramps in the territory ef distribution 
of /he li!Jpor;lossi, which set in wltene1wr an at/empt to spec1k is 
inacle, and render <trliculate e.rpression i111poss ible. They bear 
considerable TesemblanrP to writers· cramp. But few cases of this 
afTection ha,·e been published; the first was 1·cported by Dr. 
Pa111!11·I,' of Ems, and l\\'O others have been recorded by Fleury 
a nd Yallin. ' The spast ic excitation of the hypoglossi procec•ded 
most probably from tl10 cerebrum in all of the cases; in [\\'O of 
them the affection madP its appea1·ance aftt'r periods of great 
emotionul excitement, and in the other it set in, accompunied by 
severe cerebral sympt oms, after an operat ion on the posterior 
part of the mouth. This aphthongia, in which the spasm of the 
hypoglossi that renders speech impossible, is excited by tlte 
intention to speak , mnst not be confounded with the disturb
ances of speech dne to lingual cramps dependent on vurious 
other spastic neuroses, for instance, choreu.' 

In Pant11el's case, the patient, a peasant boy twdve years of age, was greatly 
excited by the sudd en death of his father. He fainted at the funeral, and re
mained unconscious for a quarter of an hour. After recm·cring from the syncope 
he wns sound in body and mind, hut for three days he was unable to speak, al
though he could move his tongue and lips freely, and could swallow without diffi
culty. 'Vhcn h e attempted to speak , 11is mouth, jnw nnd tongue remained 
immovable, but the large laryngea l muscles supplied by the hypoglossi (t ile stcr
nothyroid, thyro-hyoicl and sternohyoid muscles) fell into visible and violent, 
vibrating movements. The spasms ceased when the efforts to speak were discon
tinued. Pressure on the muscles relieved the spasms and enabled the patient to 
s1>cak; this effect porsistcd as long as the pressure was kept up. Fourteen days 
after recovery a relapse set in, which was occasioned by fright and lasted two days. 

1 Caz. hcbdomadaire. 18GJ. Xo. 15. 
' Deutachc Klinik. 1855. Nu. 40. 
a Gaz. Ilebdom. 1865. No. 17. 
4 Sec the remarks of Erb in Vol. XI., p. 319, of this Cyclop:ndia. Ilojf'mann 1 of 

Suhl
1 

reported a ca.sc of severe lingual spasm which rendered speech impossible 
(Schmidt's J ahrb. Bd. 29. S 50). The patient was a plethoric man, and a cure was 
effected by venesection nncl low diet: R. Froriev (Studicn zur opcrativen Ileiluog 
des Stotterus. Weimar, 1813) aeems to have met with atut.tcrers who were affected with 
unilateml contrn.cture of t.he g-enio byo-glossus. He recommended, on that account, the 
unilntern..1 division of that mu~cle in the operative treatment of stuttering. 
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A second relapse of a fe,Y hours' duration was brought on by violent emotion a few 

weeks afterwards. 
A child, who was suffering from au inflammatory affection of the neck, was 

suddenly frightened, and was afterwards seized, whenever it attempted to speak, 
with a spasm of the lingual muscles that rendered it speechless (Valli n). 

In Flcury's case, the patient was a man who had brcu subjected to the operation 
of tonsillotomy. The operation was followed by marked disturbances of sensation, 
loss of taste, aphonia, cerebral congestion, and epileptifonn attacks. On every 
attempt to speak, the tongue became immovably fastened to the hard palate. The 
intelligence was perfect, and the patient was able to write and to calculate. 

CHAPTER XXXV. 

Stammering and Lalling.-Dyslalia , Alalia, Mogilalia, Paralalia. - Dyslalia clue 
to Deficient Practice and Defective Education.-Comparison of the Defective 
Articulation of Sounds in Individuals, Nations, and Races. -Dcfective Enun
ciation of Particular SoundR: Rhotacismus, Pal'arhotacismus, Lambdacismus, 
etc.-:Mechanical Dyslalia. - Hotteutotism.-Dyslalia Laryugea., Nasalis Apcrta 
and Clausa, Lingualis, Dcntalis and Labiali s. 

All the disorders of speech which depend upon defective 
enunciation of the literal sounds have been included under the 
general head of stammering (Stammeln , balbutiement, balbuties, 
dysarth1-ia !iteralis) . 'IVhen s tamruering attains such a grade 
tliat the speech is thereby rendered very indistinct or ent irely 
unin telligible, it is called lalling (lallatio). This is the term 
used to characterize the speech or children, before they have 
learned to pronounce their words so as to be intellig ible to all 
persons-during the period in which their words consist of badly 
aiticulated combinations of sounds, that can be understood only 
by their immediate attendants. \\Then the attendants are silly 
enough to imitate thi s Jailing, a,nd to communicate with the littl e 
creatures in similarl y mangled sounds and words, the speech 
may retain a chilclish, lalling character, which is always unbe
coming to an adult, until Jong after the victims have grown up, 
and even throughout the whole or life. 

Stammering is sometimes ci congenital, sometimes an acquirecl 
clef eel; it is in some cases due to organic lesions, and in others 
is simply ftmctional in 'its nature ancl dependent on defectioe 
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education and .faulty practice. The organic lesion is located 
sometimes in the cen trnl nervous system or in the motor nerves 
of speech, particularly the hypoglossi , and sometimes in the 
external apparatus of articulation, the tongue, palate, etc. 

The manifold causes of centr.ctl anartliria literalis have 
already been described. \Ve have, in preceding chapters, im·es
tigatecl in an exhaustive manner the morbid processes in the cen
t res of articulation, that lead to disorders in the enunciation of 
liternl sounds. F or an account of the derangements of tho literal 
articulation, which are caused by peripheral injuries qf the lty
poglossi ctnd .fctciales, the reader is referred to the article by 
Erb, in the eleventh volume of t.hi s work, pp. 489 and 523, where 
he will find descriptions of glossoplegia and of unilateral and bi
lateral.facial paralysis, of central as well as of peripheral origin. 
vVhat we have yet to describe are those two 11arfrties o.f stammer
ing which originate : 1. In defective ecl1tcation ancl.fa1tlty prac
tice; 2. I n def'ects o.f tlze external apparabts o.f articulation. 
Impediments of the latter variety are classed as rnechanical clyslrt
lia, and both together consti tute the affection to which the term 
dyslalia in its strictest sense is applied . Entire inability to utter 
articulate sounds is called alalia, in opposition to mogilalia, in 
which only particular sounds are impossible. P aralalia is that 
affection in which the patient, in consequence ei ther of somp ex
tl'rnal mechanical defect or of a bad habit, brings forth a differ
ent sound from the one which he wishes to utter. 

'Ve will consider first the clyslalia tltat clepencls on defective 
education and.faulty practice. 

Any one may be unable, even though hi s organs of speech are 
perfectly developed, to utter certain sounds and classes of sounds 
which he did not learn dnring early li fe. No living man is able 
to pronounce the speech-sounds of all the nations of the earth. 
A Lepsius may succeed in expressing them in letters, and a 
Brueck e may unravel the mechanism of their articulation, but 
it is beyond the power of even such erudite philologists to arti
culate them all. In the language of every people we find only 
certain sounds clevelopecl, while others are entirely neglected. 
W e meet consequently with a national and a dialectic mogila-
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lia. The study of these peculiarities is one or absorbing interPst, 
but we can only devote a Iew paragraphs to· them here. ' 

Different lan.quages present the greatest differences with re
gard to their opulence in soiinds. \Vhile the number of conso
nants in Hindostanee has, by the adoption of Sanscrit, P ersian, 
Arabian, and Turkish words, been raisetl to 48, of which 30 
originally sprang . from tl1 e Sanscrit, the English language 
contains only 20, the Greek only 17, and the Polynesian lan
guages luwe at most 10, ancl some Austral ian tongues not more 
than 8. 

In certain languages entire classes of soimds are wanting. 
'rlrns the languages of the Six Nations (the Mohawks, Senecas, 
etc. ), and that of the Hurons, do not contain the labials b, p, ·f, 
v, w, m ; they lack consequently the words mamma and papa, 
which are found in all other lai1guages, and which our children 
learn to speak at a ,-ery early age. \Vhen an attempt was niade 
to teach the Mohawks to pronounce words containing the letters 
b, or p, they declared that they woulcl not consent to make them
selves ridiculous by closing the mouth in speaking (Tylor). The 
languages spoken by the natives of several of the South Sea 
Islauds contain no gutturals. · The Society Islanders could not 
pronounce the name of Captain Cook otherwise than " Tute." 
\Vhat is for these islanders an impossibility, is the delight of the 
Shemite8. Theil' lang uages rejoice in a superfluity of gu tturals, 
some of which are unknown among us. The most strangling 
sounds that can emanate from the Swiss throat, fall modestly 
in to the background when compared with the gt1tturals that are, 
as it were, vomited up by the Arab. ' 

Sanscrit, which is so a flluent in sounds, has no short e and 
o, no soft sibilants and no f. The f is wanting in many other 
languages- in the Finnish, the Lithuan ian, the J\Iongolian, and 

1 For a more detailed account see M. M1tcller's Vorlesungen iibcr die Wisseusehaft 
der Sprachen. Bd. II. Vorl. 4 

9 These guttural sounds which are peculiar to the Semitic languages, the "hha 11 ·n.nd 
H aiu, 11 ha.ve given rise to many learned discussions. Czermak (Sitzungsbe r. d. ma.them · 
naturwissensch. Klasse der k. Academic der Wissenschaftcn. Vol. XXIX., S. 576 , 
studiedi by means of the laryngoscope, the movement.<J in the larynx that effect their 
production. 



DYSLALIA. SH 

others. The dis not employed in the Chinese, the :i\Iexican, and 
the Peruvian languages. 'fhe s is wanting in various Polynesian 
tongues, and is replaced by a hissing h. The Portuguese diti
coverer of Brazil noticed that the natives liacl no f, no l, anil no r 
in their language, and he described them as a people without fe, 
ley and rey, without religion, laws and king. The Chinese do 
not use the r. They say ki-li-sse-tu insteacl or Christus, Ja-rne
li-ka instead of America. They replace the r by l, which in itti 
turn is unknown in Zend and in certain Japanetie, _\.merican, anc1 
African dialects. The German guttmal ch- as in " ich '' -is 
wanting in French and English, and in return the Germans do not 
possess the nasal vowels of the Frenchman, and the th and 
the w of the Englishman. The Russian replaces the Gerrna1t 
h by g, but takes delight in hissing sounds ; he has a so rt and 
a hard sch, a tsch and even a schtsch. The South African races 
have clicking sounds, and the tribes of tlle North-west in Amer
ica have, according to rrylor, chuckling, gurgling, and grnnting 
sounds, which Europeans find it difficult or impossible to pro
nounce. 

The living languages are not by any means fixed and immut
able creations. Like the nations to whom they pertain, they are 
involved in a constant process ef developrnent or retro,qression, 
ioliich manif ests itself in clwn,qes in the sounds, ioords and 
grarmnar. Grimm, in his law of tile progressive transrnutation 
of consonants, has ferretecl out the principle whid1 presided over 
the consonantal changes, by means of which \he words in the 
languages of the Aryan race were cleveloped from their common 
t·oots. After Grimm hacl broken the ice with regard to tlte Aryan 
lang uages, other philologists attempted successfully to discover 
the Jaw of orthographical changes in other families of languages. 
The question that now presents itself is, how can we explain this 
souncl-change ! J\L Mueller traces it back to the principle of 
dialectic growth. In the original A1·yan tongue, the kindrecl 
sounds still ran into one another and were not sharply clifferenti
"ted; it was only in the divergent daughter languages, that tllese 
kinclred sounds became clistinctly separated and defined. In 
the development of worc1s allied in meaning and root, different 
nations gaYe the preference to the classes of souncls th"t accorded 
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best "~th their special phonetic organizations; the Hi mloos and 
Greeks chose rho aspirntes kh, Lh, and ph, the Goths the mutm 
mcdire g, d, b, and the old High Germans the mutm tenues k , t, 
p. Even within tlH' limi ts o[ these special classes, moreover, we 
find here one and there another sonml preferred in different 
langnages.. \Ye find, for instance, the Sanscrit gharma, heat, 
commencing with the gnttmal aspinite, while the Greek thermos 
llPgins with the dental, aml the Latin adject ive formus (same as 
calidus) with tl1e labial asvirate. In support of this hypothesis 
oC dialectic growth, l\L l\Iuel ler eites the Polynesian dialects. 
Jn them, according to Halle, no distinctions are made between b 
and p, cl and t, g and k, l aml r, ,. and w ; 1, moreover, is fre
qnently soundecl like cl, and t like k. l\L Mueller thinks tha t 
the original "\ryan tongue existed in jn ,.;t such a condition of 
ind1jinitefixation qf smmds, before the Sanscrit, Greek, Gothic, 
Sclavonic and Celtic tongues had clevelopecl from it. 

In addition to the progressive phonetic developrnent oC Ian. 
guages which we ftnd associatecl with this dialectic growth, we 
can also demonstrate an ortho[Jraphical decline. Long words 
were condensed into short ones, letters and entire syllables being 
discarded. The Pt"nch corrupted pater and mater into pere and 
mere, and the English condensed the Anglo-Saxon hlaford and 
hl mfdige into lorcl and laJy. l\I. Mueller ascribes this shortening 
of words to the natural tendency of mankind to choose the least 
fatiguing way of attaining an object, prov ided it can be attained 
as well with little as ioith great expenditure ef breallt ctnd 
1nuscular force. Thi s explanation, despite its simplicity, is 
1irobably the correct one for the great majority of the cases. 
After a time, the concise pere and lord were as readily under· 
stood as the longer pater and hla.ford. 

These investigations of the philologists a.re oC great Yalne to 
pathologists, in the study of the defects in the production of 
sou nds that are met with in isolated indil·idnals or in entire 
classes of a people. For we observe in fodivid1tals and in 
classes qf people tlle smne inability to artlcnlate this or that 
soimd, the same disposition to replace it by some other particu
lar sound, the sarne blending of letters cmcl irnpeifect clijfer· 
entiation of sounds, ancl finally, the same tendency, based on 
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indolence, to corrupt sounds, syllables and words, that we rneet 
with in entire nations and races. 

Ono of the most difficult of the letters is the r. Our child ren. 
as a rule, do not learn to pronounce r and sch until aftl'r they 
lrnxe acquired all the other letters. Tho Incroyables, who assn med 
an air of sat iety and gave themselves up to a life of womanish 
idleness, discarded the r completely, and even to-c1ay we fre
quently see blas6 and affected indi,·iduttls clo the same thi ng. 
'J'he Incroyables saic1 Bodeaux instead of Bordeaux, just as the 
Darn1stiic1ter s say Damstadt, and many Berliners say Keel 
instead of Kerl , indicating tlw i· only by a slight p rnlongation of 
the preceding vowel. Demosthenes, who has been accu sed of 
suffering from every possible impediment of articulation , per
haps with a view to utilize him as a brilliant exampl e of phonetic 
energy for the enco uragement of stammerers a.nd stut terers, "~a s, 

according to Cicero, unable to pronounce the r. lt ha;; been 
proposed to call the inability to articulate the r, Ghinoanis1mis, 
because the Chinese h~we no r in th eh· langnage. 

The blending of sounds may invohe the vowels as well as the 
consonants. The blending ef 'Vowels is obsel'ved in many iwr
sons who pl'onounce i almost like e, and u almost like o. Srhar
tenmeier, iu hi s edifying song of "IIelrel' B l'ehm," rhymes like a 
thorough Swabian, as the following lines will show: 

11 Er studi rt dris Testament 
Und was sonst for Bucher sincl.,, 

Ile makes :Menschen rhy me to wiinsclwn, and :Mond to rund, 
without the slig htest hesitation. As instances of the blending qf 
consonants, we may mention the case o[ the Franconian, who 
pronounces tlw words "Brod backen" in such a way that we 
are unable to determine whether he sa.rs "bac1'-en "or " packen;" 
also the case of the child, who pronounces the word "komm " 
1rnH ::ls" komm" ancl haH as" t- h-omm." 

Schmalz proposec1 to designate tlte interchange qf vowels and 
dip1ttliongs by the term "Plwneentallaxis," and the inter
change of consonants by the term "Symplionallaxis.'' Tlwse 
monstrous words may perhaps be made 11se[ul in measuring tlrn 
amonnt of sy ll abic co-ordinating power possessed by literati, 

VOL XIV.-54 
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wl10 are suspected of syllable-stun1bling.-l1Iost of the sonnd
tlefect:; belong in tliis cat12gory. Many are tumed to advantage 
in tl1e production of comic t>ffects. A:::; an example, we may refer 
to one of the standing figures of Klaililerndatsch, Zwidmucr, who 
employs diphthongs insteacl or rowels-ii instead of i, and o 
insteacl of e-not from laziness, but for a reason that 111. l\Iueller 
will not allow to be inlluential in the tmnsmutation of sounds in 
languages, Yiz., the de:::;ire to make the sou nU.s more agreeable to 
the ear. \\'hal, strike:5 Zwickaucr's ear as beautiful, how<:.:rer, 
sounds only comical to the vublic. 

A few of the dq(ects of articulation in which only particu
lar sounds are a!l'ected, lia\'e been picked out and chri stened 
with special names. In doing this, no account was taken of the 
causes of the defects; it is a matter of indifference whether they 
are dne to a defectirn education or to an organic defect. 

1. R!wtacismus ancl Parar!wtacisrnus.' The letter r is the 
one whose pronunciation is most f'requently defective. 

a. The syno11y ms for 1'1wtacis11ms are Schnarren, Lorbsen, 
Lorken aml Ratschen in Genuan, Grasseycment or parler gn1s 
in French, nnd rattling or burring in English. rrhcre are three 
1·-sounds : th e labial r-an example of which is found in the, brrr 
wh ich coachmen uttPr, wlu:•n they wish to make their horses 
stand-the lingual rand the guttural r. In the Eurnpcan lan
guages only the two last r-sounds a rc employed. 'l'he use of tile 
gul/Jaal .for the li11gual r is termed rattling or burring. In 
many toll'ns and prm-inces of Germany, rhotacismus is almost 
nnin .. 'r::ial. The burring may present certa.in nniations, dependent 
on the rnrying manner in which the posterior part of the tongue 
is applied to the palate in the utterance of the guttural r. The 
uvula and t•1•en the glottis may trrke part in its })l'Odnction. The 
rema rks of Briicke and of J\Ierkel on this subject are worthy 
of pemsa l. J\Ierkel thinks that a short fr::cnum may some
times interfere with the proclllction of the lingual r, ancl cause 
buning. 

1 Comp::uc the remarks of J?ournicr in the Dictiouu. d sciences in6dic. T. XIX. 
Art. Grasseycment.-Also Gikn., op. cit., p. 422. 
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b. By pararlwtacisrnus we nnclerstancl the employment of 
other sonncl s instcacl of r. 

a. P ersons who are laboring nncler thi s clefect, most freqtwntly 
set in motion oaly the sides of tlte tongut> instead or the entire tip, 
all(l bring fot·th an l instead of an r. They pronounce the \\'Orel 
"Chri s tus" like the Ch inese, and 1ike clti kl!·t~ 11 say "blaten 1 ' 

instt>ntl or "bra ten, ll anLl "glo::;s" in~tead of :. grnss.1
' Alcibi

ades took pleasme in this form o[ cle[ective uttc>rnnce, ancl usecl 
the worcl "colax," fiattt~rer, when he wisheLl to say "cornx,'' r~n·en. 

(3. Others do not allow the tongue to vibmte at all, ancl morn 
only the lips, so tl10,t r sound,; li ke w; instead of "gro;s, braun,"' 
they f'::ty '' gwoss, bwaun." 

'Y· .llfany, instead of making the tip o[ the tongue Yibrate, 
only strike it twice against th e 1:mpe1fol' i11ci::;o r::;, and convert tho 
r a lmost into two t's (Prochaska'). 

0. Otlw1·::;, again, endeavor to pl'Ocluce tll u r-so uncl in the pos
terior p[Lrt of the month, but succeed as poorly \\'ilh the g ntttll·al 
as with the lingual r, and rrpluce i t by g or e\·en by tl1C' 11aso

gnttural ng. T he ng seem::; to be usccl p:uti culnrly in Fmrn:t•. 
'fJie ]JPO})JP t}Jt..> IJ ~ay "gagnement" instc:icl or :' J'al'€ ll1Cllt,' ' fl lid 
'' Figango" in:steac.l of "Figaro" (Fournier). 

<. In som0, finally, the t· is p1·<>ct•cl ecl by an unpl easant hi ssing 
souncl, l ike s or els, which is clue to th e vibrating tip of the 
tongrte being pushed too far fonnncl , perhaps as far as bctll'een 
tli e teeth. They say, ex. gr., "zrai:::ion" ins tead of '' i·aison 1

' 

(Fou rnier). 
It is difficult to cure burring when it has existed from child

hood. The patient must Hrst be tanglrt to apply the lip of the 
tongue properly to the teeth and the palate, a ncl to chive a st l'Ollg 
stream of ui1· against it, so as to produ<'e a purring dbration of 
thr• organ. Thi s purring-sound must thl'n be combinecl method
ically at firs t with YO\\'Pls, so as to fot·m syllables and words 
(Rede, Rabe, etc.), o,nd later with consonants ancl ,-owels, o,s, for 
in sta nce, in the word '· F ... 1·1T .. eilieit. ,. The pnt·ient should 
tltPn be gradually advanced to the most diffi cult \\'Ords, ex. gr., 
" \Vrangel," Str_n_m_pf_ (_C_oc_"'n_')_-_ ________ _ 

1 Physiologi~ , ~ 221. 
'Fournil'T bas described a peculiar plan of treatment for rhotacism, which w:i.s ill-
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Pararhotacismus is clne soml'times to a deficient mobility of 
the tip of the tongue, clcpenclent on shortness of tlte frwnuin 
lingnce . The trea.tment mu~t then be sw·gical in the connnencc
lllL'nt, ancl aftcnvarcls dialectic. Klencke' s opi nion, that the 
cl<'fect may also be clne to an habitual spasm of tl1 e gcnioglossi, 
or of other muscles suppl ied by the Jiypoglossal nerves,' which 
may necessitate rnyotomy, has not been corroborated. 

Por the relief of that form of ixi,rarhotacism in which ans or 
~' c1s is placed beforn the r, Colombnt recommcnclecl a special 
instrnment, called tho "refoule-langue.'' This wns simply an 
hory plate, "·hich was pl:.tcecl unde1· the tongue aml fastenecl to 
the lower incisors by hooklels. 

2. Lambdacis11ms ancl paralambdacisrnus. Defective pro-
nunciation of 1. 

There am persons who fincl as much difficulty in pronouncing 
the l as the r, and who, i1rnteac.l of it, nse cl, t, s, j, n or ng 
(Klencke, Amman). Others, like the Japanese, u se r inslencl of 
l, ancl say, for instance, "llonand" for "Holland." A hnnter, 
who pronouncecl I like n, was vexed with his teniC'l' because he 
woulcl no t chaw a badger; bnt, insteacl of the word "schlnpfcn," 
to slip into the hole, h e usecl the word "schnupfen," to take 
snuIT. The same 111a11 wishecl to say "Lill's LLtise ist vel"l iebt 
bis in den Hals,'' aml did it with the words, "Nina's Nuise ist 
vemiebt bis in den Hans." 

In some of the .~llcman nic districts the sharp 1 after •owels 
is pronounced like an l mouille or soft j; "Oel," for instance, is 
pronouncecl "Oej. " In other districts the 1 is pronounced like 
ow or u w, thus "Oeow," instead of "Oel" (Sch Ltlthess). 

3. Sigmatismus and Parasigmatismns.-Undcr this heading 
are classed the defects that are observed in the pronunciation of 
Sand sch, the S- and sch-stammering. 

a. The s may be pronounced with unpl easant sharpness. The 
Prench call this "sesseyeinent." It often acquires an unpleasant 

vented by tbe celebrated Talmrt. IOencke states that in his experience it has always 
proved h::mnful. Coen has described it in detn.il in another place. 

1 'fliANSl,ATOR1S Non·:;.-Tbe author uses the words" genioglossi oder bypoglossi," 
but as there are no muscles called the hypogk1ssi1 the above seems to be the only way 
in which they ca11 be translated. 
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hissing character after the loss of teeth, unless the patient is able, 
when articulating the let ter, to stop up the opening with his 
tongue, so as to present a properly fornwd air-canal between the 
dorsum of the tougue and the incisor-teeth .' " ' hen he canno t <lo 
this, th e air is driven through the openings with ::i l1 i::3:sing noise, 
and freqnently the salirn is at the same time spi1tecl out. 

b. Many pronounce the s like the Engli sh th. This is effected 
by pushing the tip of the tongue forward between the teeth, 
until it touches the under-lip, and at the same time not opening 
tl1e :jaws sufficiently. This constitutes the lisping or /1lcesitas of 
dandies, but i t is also met with as a defect which has persisted 
from the ti111 e of childhood. 

c. Others alter the s into a m stling sch or a sharp f, by 
enlarging the air-can:tl betweeu tl1<• lips in the shape of a funn el, 
instead of nal'l'owing it. They say HJoschef," or " Jofof," 
instead of "J-o~ef." 

d. Others, aga in, pronounce the aspirated sch or the j o[ the 
French like a silent sch, or even both the aspirated and siJeut 
sch only like a silent s; they say, for example, "swf>r " instead 
of "schwer,n jusL as children, Danes, and many Low Germans 
do. The " 'estphalians, as is well known, pronounce sch like 
sk; instead of "Scllinkensch11itte" and " heischen, " they 
say '' Skinkensknitte '' and '' heisken. '' -:1.fany pronounce z 
likes. 

e. Finally, according to Coen, many perso1:s, when they 
attempt to utter tlte sch-sound, b1-ing the tong ue into the posi
tion for the I-sound, but at the same time expel the air without 
setting it into vibration, as if tlrny wished to pronounce sch. A 
rnstling, rattling sound is thereby produced, that bears no resem
blance either to sch or to s. In Austria , this defect of speech is 
called "ein Holzel im llfnncl haben" (to liave a bit of wood 
in the month). The distortion of the speech is still more glaring 
when such persons expel the air through the nose instead of 
through the narrowed oral canal. This leads to the production of 
a souncl similar to the softened Frnnch gn. Instead of : " Has t 
dn schon die schone Schwester deincs Schcllers gesehen ?" they 

1 Compare Merkel1 Physiologie der meuschlicben Sprache. S. I8G f, 
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would ask: " H ast clu g non die gnOue Gnwester de ines Gniller.::1 

ge:sehen ? '' 
\\' hen thi s impai1·mp11 t of s1wech is cltle lo the absence or 

tt)t'th, it:::; c nrati\·e n eat111 pnt requires the in tervt.mtion or the 
c1P11tist. \ Vlwn the teeth are perfect, Coc'n ass,..rls that i t is ordi
na1·i ly only necessary to s how the patie 11 Ls the proper p osi ti on of 
the tongue, a11cl to make them de,·ote a fmv dayti to assiduous 
practising. Gn~at per;:;i::;tt•Hce and pati~nce are only required in 
combating the clefec!s dt·sc.;ribed unclur •· e." F'in:;t of all, he 
makes the patient pmctbe Lhe ch-sound for a l'ew days. To do 
this, the posterior pa1·t of the tongue nwst be placed in the cl 1-
po:sition, and the sou nd u ttered soveral tim es in s uccess ion. 
Tlie patient is then made to pronounce eh a nd sil ent s altern ately 
ancl in rapid successio11. Finally, he must learn by practice to 
l10!cl the to11gue in this dot1ble p osition , a nd to force the air 
rapid ly 01·er the two narrowed points. 

-±. Gamrnacisnrns aml Paragam11uicismas. Guttu ra l stam
rn l~r ing. 

Tliere are p0rsons who remain, thronghout the whole of life, 
UJJable to learn tlH• letters g a nd k , and who substitute for them 
d or t. In the case of a DaJJi sh nobleman who always substitut0d 
I fo rk, Amman pressed down the tongue witl1 hi s two fin gers, so 
that it could not he brought iJJ to contar·t wi th the teeth, and 
told the patient to pronou11ce the syll able k a, while the tongue 
was helcl in that position. To his g 1·eat astoJJishment, the stam-
111e1·er found himseH a t once able to pronounce the hitherto 
impossible letter. 

The following case prese11 ts a combination of gutt1wal stain· 
'mering cmd stuttering . 

. \ weak-mindc<l. man, '''lrn was about forty years of age, was able to prououncc 
all g, k, anrl x. The he pronounced, both separate 

l ike t, and the x like i tz. IJc wns 
O('ca.;ionally able to say g, but never k. His mouth presented nothing abnormal, 

except that the vclurn palati num hung unusually low. Some few words which con
tained guttur:ils were particularly difficult for him, and the :tttcmpt to utter them 
wou ld make him stutter and bring on laryngf'rrl "Gurgcl" rrnd "delikat 11 

arc examples of such wonl«; in the bC'gan with the first syl-
lable, in t li o latter with the third. People often made sport of his infil'mity . They 
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WClulcl gi\'O him monr>y to induce him to pronounce the word '· Dclik:i.tcs;:.cnv 
G ·,;chiift," for tlie sake of the a.mu•H:nwnt his U'it•lc:;~ grimaces and 
woult l afford t lt cm. In order to :woid tlle guttural, he would, leaYc 
out the prcllx g(• Ucfore the past participle; instencl, fur iu!!itttncc, of" Der Kaffo is 
gut gi..:wcscn," he woul<l say ·· DJr Tl1.dTi..: ist <lud weseu." 

15. Ot hPr letters besides those we h'"·e just cnumernled may 
nl=--o constilute st urn bling-bloC'ks fo r somL' persons. * \ 111 11 1:.111 tell:-; 
u s, for instance, o[ a boy who had a n·ry 'hon unc1Pr-lip and a 
rdn•ating ('hi n, and wu~ unab le in co n~cqnence lo pronouncl' the 
IPtt1•r f. He m ade 11 i111 bi-ing the uppc1·-lip and u nder-tedh 
tog<'ther, and the r was then produced l.iy Lim fir•t l'Xpiratiou . 

TI. 11·,, tu rn now to tl1osc i111pair111e11ts rf arlic11lolio11 
icliid1 drpc11d on gross ana{omicril dr/'n·ls qf" the e.r:frnwl or
r1a11s f!f orfic1tlotiou, ,·jz, to 1JU'f'lUl1iic(([ djJ-"Ilaliu. 

Tin" orf!n nir dPf1•tts that en1tsP th is <lp·dali:i 111ay lw N>llfrni· 
/rd or ru·quired. En·n whPn the dd<'cls are '""ry conHith• rable, 
intPllig<'nt "11ild1·t•n . proddP<l they are not sulfe1·ing at th .. >:rn1e 
Li1111· from rongc•tiital apha~h1, rnakl' Plll~rgi'lic (•fl'orts to :-:1wak. 
a nd imi tntP, to tht• best o[ lhl' il' abil ity, the so1111(l s and wonh 
u sl'll by those about the1 11 .1 It is oft1111, li owt'rPI', inq.>o=->:--ihll' 
for any l'X('Ppt theit· neart>st rl'lati\'C•S to untlt• 1 ·~tand ,,·hat is 
nwant by t li H sca1·cply a rticulat<'<1 aml nnintellip;ihlP ~0111als thP.r 
u tt1 ·1·. 'J'liis intPn ~l' Jorm of couµ;t· 11 i1a l t'ta111 111 Pring ha..; hPPll 
nanwc1 Ilntfrn!ottismus. Thi~ name wa:-; adoptPtl in ton~Pqllt>Jl('l' 
or the gronlHlless belief, that the lang11:1g<' of lhP Hotll'nlots j~ 
ron fi 1wd to a. l'ew in c1 i:3ti nct $O nnds. Th is brli t>f ''"as di:·wa rc1Pd 
long- ago, and it~ i n correctm'~S ha:; bP<' n most ch'nrly d1:.rnon
strated by the 1·t•crnL and Jparnt•d im·""tigations of ApplPy:ml 
\18011) ancl Ble"k ( LRG:.l) .- \\Te will lwn' <l P;(' ri he in ddai l a ens<' 
of llotten tott iom, whi ch \YaS d uP to a drformiL!J qj' Lhe 11101<lh. 

A seven year-old of sturdy build and int<•lligent np1warnnce, wa!'l hrouJ.!ht 
t o the cli n ic by Jiis li e heard and un<lcrstood \\'Cll 'rhat was said by 

l Tbn opiniou of the carliPr writer-., of . Im ntm. ,'{·/wU!t 1 '.~·'· and other-., th'lt chih]r('n 
might be so grci.tly alarmed by a commencing stnttcring. that they would be c,·cr 
nftc:rwards deterred from any further attcrnpt.'i lo sp"!ak 1Abllia mcntalis. Jftrl.:1 11, 1<till 

Jack!i confirmation. At all c,·cnts. the children wou!<l not be 1o10 easily frightened Ly 
etammaing, as is couclu.si\·cly ::;liowu IJy the case th<lt is here <lctnileU. 
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th ose abo ut him , nnd ma<lc grea t e ffo rt::> to h is w ishes ; no one, h owever, 

coul<l un<ler:,tand hi s scarcely tti t iculatcd and words, except those wh o had 

by Jung Ica rued to di yin e hi e m<.:a mng. Ile repeated all the vowds and 

consonants but most o f t hem were unrecognizable. Ile arti cul a ted 

the vowels best, bu t cumli incd them all with Ii and gave them a nasal in tonat ion i 

his e soun <l cd like i. All of th e consonants b, c, d, t, g sounded lik e an i11 d iH inct, 

Of all the consouants, h wa3 pronounced f, m, 

n also were in te ll igible. 
pletely, liu t merely la id the lo wer lip 

sou1HlL·d like h + h n, s and x like li li-hn. 

In addi tion to hi s fa ulty a rt iculat ion, the boy could onl y chew and swallow 

very slowly. 'Vlicn he ate 5oup, some of it would fl ow back into l1is pl ate. Tbe 

sali va cl l' ihbled freel y from hi s mouth. The current from ten clemen ts o f the port

buttery of StOllrer, caused strong g ulping movements in the mllscles 

by the liypogloss i 
The boy's head was sma ll and his forehead narro w. T he circumference o f the 

head wa8 forty-six c: tm. ( 18i\; in .), t he tape bl:ing la id o ver the mid d le o f the frontnl 

bone, t he convexi ties o f t\J c parieta l bones, a nd the upper t he occi pit al 

bone. The g reatest trnns \'Crsc d ia mete r of the head was on 'yith the cars. 

The eyes were large, and the in terocular space seemed rema rk abiy wide in pr(l por

ti on to the narro w foreli cad, 'l'hc nose and mouth presented not hing n <1ti c1:ably 

wrong in the wn.y of form. lie suffered from chronic oral a nd nasal cata rrh. The 

teeth were sound and whi te, a nd had indented and bodies. 

The anter ior part o f the tongue '"as o f no rmal 

size, but posteri or part was much thi cker; it coul <l be projccte<l in a straight 

line one to two ctm, beyond the under row o f teeth, but could not, as was pro\· cd 

by nu me rous trials, be moved t o either s ide or made to t oucl1 the palate. When 

Amrnan assf'rts that he saw a girl in Harlem who 'ras un abl t3 
to arti culate a Jetter with the ex ception of t, and that he 
taught her to correctly in t li ree month s. 

" 'e will now consider separately the evil conseqncncl's that 
defects of the rliflerenl parts which make up th e external app(!r
at 11s qf articulation have on tli e enunciation of sounds. As a 
J)reli111inary, however, we mnst de,·ote a shor t space to tl ie con
sitlPrati on of the offi ce of the larynx in the a rti culation of let ters. 

A. Dyslalia laryngea.-Tltc larynx is essentially the organ 
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ef voice, but it is al so an organ qf articulation. This second 
olllce cannot be dPnied to it, as long as h and the h· soumh in 
general-such, for instance, as the hha a11d a in of the .\mbs-are 
re tained in the ditrerent alphabets. It is a well.known fact, that 
the h· sound is prnduced by the a ir ru shing through the widely 
OJll' IWd g lottis. On the other hand, tlw old contro,·ersy o,·e1· the 
qut>stion whether the vowels are produced in the larynx or in 
the mouth, has been decidecl by 1Iel111h ultz in the following man
ner: the vowels are special tones produced in the oral cavity, 
when it is put in certain patticular p ositions ancl blow n upon 
from the tmchea, and the \"ii.Jrations of the chonlw ,·ocales or the 
lary nx se rve merely to atLune them to different heights. \\"hat 
we call a vowel is consequently the clang-tint of the Yoice, wliich 
results from the form of the sound-wa,·es in t he oral c:tvity that 
has assumed the shape pPc uliar to that particular vowel. 

Czermak i lms reported a very in strnctivc obserration, which 
illustrates well wl1'Lt has ;j11st been sa id. In a case of complete 
oust ruction of tlie larynx, which necessitated la1'}'ngotomy below 
the point of closUl'e, the patient could not pl'oduce either a loucl 
soun<l or a whi sper. She ne\•erth eless sui.Jsequently reco1•erecl 
the ability to sp~a k, although she could, of cou rse, only utter 
wicdtss sounds. She spoke in a whisper, producing the sounds 
by 111 cans of the air enclosed in the pharyngeal and oral ca,·iti1'S ; 
practice taught her how to condense and to rarefy this ail' in the 
most skilful manner. She produced i.Jy this mea ns not ouly 
cons01iants, but also rnwel·so uuds, which possessed very dis
tinctly the peculiar characteris tics of the indi,·idual ,·owels. She 
wa;;, it is true, unable to pronounce the rnwels scpa1·ately, but 
tll!'.)" were produced in the cunent of articulntory 111 ove111 e1Hs, by 
the consona ntal sounds assuming the specific characters of the 
rnwl'is. She even lea rned to replace the laryngeal h by an anal
ogou~, feeble, undec ided ml>bing :sound, which she produced in 
the pooterior region of articulation. 

The larynx, rn on"'OrPr , as the Yocal orp:a n, is of radical im
portance for the articulation, since the production or the mcdiro 

i Rit.zungsbcr. der math cm. ·naturw. Klasse dcr k. Academic LI.er Wisscm.ch. Ild. 

XL'(V. 
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:rnd o[ th0 ~OUJHkd ('0JlSOJ1311tS in ~Nl f'l'a ] , such US the 1'('$011:lnts 

rn, 11. ng, i:-; t'll'l'l'tPd wi1h its 3$SistaJH'P. In tl1e protlul'Lio11 or 
tht>~l' :--011nd:-: plionat ion and artil'ulation are intimately cornbilwtl. 

Tl1t• pati"nt of Czl'nnak eo11ld no~ Jor I his r!'ason tlilferentiate b 

a111l p . d and 11 µ:a.ml k. 8111• only snc·ceL'L1ed in producing tho 

rnerl::r•. w\11•11 :-:hr> managPd to fore(' a i:;o111ewl1at strongc->r str(·nm 

of air fro111 without i11wanl in tJio 01·:11 c::wit~~, tJirongh th P OC'elll

sio11 lllaL'<'-.; of thP ('Xplosh·;c. T1t1• rubbing sounds 1 and lingua) 

r, on tlw otl1t·1· lmnd. ,,. ·rt' pro110111H't'tl Uistinctly; the teso11a11t 

n1 was us11ul ly r!'plat'<'<l l>y b, :111d 11 by d. 

Jt is to ht• rq.!T<.'111·<.l tli:lt. (;zerniak has not rf'po1tc•d whrther 

or 11ot h e srn·c·pc·(kd j11 this <'<.l~P, iu tliP attempt to supply arti

Jicially to th!' 01·al 01·g-:rn or ,;peed1 th!' two thi11g" wl1ich Wl'I"e 

nlo11e w:..rntin!:.?.·, ,·iz., air anll ,·oict•. l11• proporwd to hlow both 

air and so11 11d into tliP sp:1c\' lwliim1 the tongtu·, thrnugh a prop

erly cu1Ted, thin tubt> 1 i1~ which a f'Ouncling apparatus woul<l. 

be i11:5erkd. "~c will 111L•r1•ly nwntion the fa c t, that Czerny,s 

i11gp11io11s prnposal to t•x:t irpatH ~L Usl~less or <«11wt1rous larynx, 

and r1•pla.< 'P H hy an artilil'ial om•, ha:-; l'<'CPntly bPPll pnt i11to l'.~-.> 

en1tion. Th<• 11atients who haxe lwCln opPrnted 011 wPre i-1 ·ally 

c11a!Jl!'cl, by the inti-oduetion of nn artilieial larynx. lo "Jlmk in 

a l1igli-pitdtt•d 1 mo11otonous YOiC1\ rPsembling a trnm1wt in 

lOlli'. 1 ]t lll\ISt be Stat{'<] , liowen'l'1 tltat ]Wl'SO ll '::i rrn111 whom ihe 

brynx: w:1s l'('lllO\"Pd la !oto. still r<'tai1wc1 t11P ])OWE'l' to f:]U'~lk 

i111Pllig-ihly in a wl1isp<•r. The artilicial Jary11x mc1·ely added 

YOice to the articulated soumlo. 

B. Df/8lfllia nasalis et palati11rt. 
Tlie dd,•rt,; of nrtinilation that a re cane<'cl hr th e 110se 

r P1rnt ining- op{·n \Yhf'11 it s hould bL' closed. nntl tlosetl wlil'll it 

10. S. :n l. -For the cn.se of n. cook, who 

Storr!.; invented au apparatus that provul 

k. Cr~ell!-ich. dcr A"rzte in \ricn. 1~7.i. Xr. 

one cud of a l' ·tube to the tracht!al c::mula. and the other to an 

imlia-rubber t.nhc. which enclo!-l('tl a rce1l-pipe. Ilings of har<l ruh\J('r were in~ertctl in 

the wall of ihiH liCcon1l tube. The free end of the T -t.ube permitted free in"piration, 

antl by forucd cxpiw.tLm a suffici1.:11t. amount. of uir was nm.Jc to pa!>S into the mouth. 
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shonkl be open, may be clnssc·d nnder the general term dyslalia 
nasalis, ot, s1i0rter, rhinolalia. Two forms may be dbtin. 
gnh·d 1ed, an apeda and a clansct. This dy::;lalia nasalis is gl'u
ernlly, but not al\\''1)'8. a dyslalia palalina. 

l. Rltinolalia aper/a. 
For the production or th e pmc ,·01rels aml of all the con,o

nants, with th e ('XC(•ption of th e i·eso11nnts 111 , 11 nncJ ng, the 
na8al rar ity must be closed by tl1 e Yelu111 palati. F or the• pro
duttion or th e resonants, the soft palate 111uot hang clo\\'n, and 
leaYe th e 11as:-:ngP in to tli e nose open. \\rliPn this pas$nge is 
con stantly open. tl1 e \'Oicc becomes m11ff1Pd and snuffling. and tht> 
resonants bet·omP ex cC'ssin .. Jy prnmineut, wl1ile t11c explo~in:c 

will Ue more 01· lt>ss indist ind, in eonsequt>ncc of the dirersiou 
into th e nose of a po1·tion of tl1 e stream of air. 

This opPn 1·l1inolnlia, with mark.eel snuffling, i s most frl'· 
qu ently met with as a consl'queuC'e of dipldlierilic parnlysis, 
which i' notol'i ousl_r a bilatera l paralysis. It is ofte11 al ~o the 
result oI S!Jpltilitic a11d dipltllierilic ?llceralions, and, linall_r, is 
not nn[n•qnently due to co11ge11ilal or trn 11111alic jlsstues <!!'Ilic 
lwrd mid sq/lpc1lafrs. l'11ilatPral paralysb of the sof t palate 
also int erferes with th e purity of the a1ti!'1liati on. 

Bruecke 1 s tudi ed tile.\ impairrn puts of articulati on in n p0rson 
wl1ose s~f! prtlale had lH'cn destroyed h_r ')'pltili s . The othp1· 
organs oI speech 11·ere intact. She articnl:ttecl tl1e te1nws p. t, k, 
cli:stindly. but no t the rn edim h, <l, g, beC'au :-:e the nnnowing of 
the 14lotti s, in th e phonation which is reqnirecl for the procl11c1ion 
of tl1e mecfoc, clim inishecl the stream of air, and the s11bs1'q1w11t 
cli\'e1·sion of a portion of the s tream through th e nost' le f't too 
little fo1· th e prnduction of th e rxplosirn so nml8 at t11e points of 
closure in the mouth . The \'O\\'Cls clicl not Jin,·e ao 111u1·k 1•c1ly 
nasal a chnractPr as tlwy "-onlcl ha\'e in t11e case o[ a lwrson 
wjth mlinjnrecl bnt hanging rn1 um, which would allow tl1e air 
to pass in to th e nose. 

\\~ e are in flebtecl to Lnngenbeck 2 for !=IOmc communirntions 
on the s nbj ee t o[ the cldec ls of speech "·h ich acco111pa11y cldt 

1 Sitzungsbcr. der k. A:!ndcmie d. Wi sscnsch. 18.)8. FU. 28. ~- G3. 
? .\rchiv f. klio. Chirur;;ic. lSG~. Bd. 1. S. 1-liO. Acconliug- to Kfnu:!.t' Die 

StOrungf"n, etc. S. 102., it is priucip:\lly the letters k aud g th>l.t sum.~r in c:i<;es of cleft 
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palate. Ile remarks that they h a,·e been as yet but little 
studied, and are oI a complicated nature a nd difficult to inves· 
tigatc. 

Persons with cleft palate ha,·c often, on account of their dis
agreeable speech, condemned themseh·es to complete sil ence, mak
ing use of oral comm unication only when it was absolutely un
avoidable. " ' hen the defect has been ac'ln ired, the sulforing of 
the patient is often increased by the galling feeli ng, that he alone 
is to blame for the curse. " ' hen the cleft has been acquired, the 
speech is morn nasal, s11 orting, and whi::;tling ; when congenital, 
i t is predominantly g uttural, but it is equally bad and unintelli
gible in both cases. The articulation of the consonan ts is mo re 
difficult than that of the vowels. The intensity of the deformity 
of s1wech depends Jess on the extent, than on the seat of the defoct. 
Defects in the alveolar prncess, en,n when tlwy occasion exten
sive co111 rn11nication with the nasal cavity, affect the speech 
least. lit cases of congenital defect, the impairment of speech is 
mo1·e considerable when the two halves of the palate are in the 
hol'izontal position. than in tile rare cases in which they ascend 
peq>t,nc.licularly towarc.ls one another. Persons \\·ho a1·e pos
se,sed or an actirn intellect, learn to 1vgulate the defectire forma
tion of the voice and art iculation rnu <' h better than those who 
rema in undereloped intellectuall y . In consequence of the exte11-
si,·p space which is placed at the di sposal or the tong ue in cases 
of congen ital cleft palate, the morernents or that organ become 
eXC'<'ssh·e, and it rol ls abont unnecessarily in speaking. I t may 
undergo hypertrophy and attain colossal dimensions. In a case 
of F ergusson's, it shnt ofl' completely the pharyngeal car ity 
from the ch oanre. \\Then the cleft im·olves the entire jaw, the 
fun ctions or the lips and teeth nrn also imperfect ly performed. 

As a rnle, the operations of uranoplasty and staphylorraphy 
only partially reli eve the dl'fects of speech. Th ese do not usually 
di sappear completely , even when the operation has been per
fornwd in childhood, and yea rs ham been dP,·oted to methodical 

pulnlc Ka, kc, ki are alwa~·s Rounded like ha. he, hi; klc and kre like tle and tre. A 
man with cleft palate nddrei-r-ied l<leuck.e as ' · l'lenhe." The same author fitatcs that 
when there is nn opening iu tbc hard palate1 the letters b, p, d, t, s

1 
v

1 
are accompanied 

by a bissinguoise. 
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practice (Passrwant). \Y c must rest cont0nt1•c1. wlwn we rnrcec•cl 

in bringing about an imprnn~rnent. 

Til e causes of tlii:::; want of success are Ynrions. ThP tongne 

feels shackl ed in the diminished space at its di sposa l. Tl1<· most 

influent ial cause, howen:!r, is the shortness, ll ardne~s, and sti[. 

ness of the cicatri cial , and ofll'n pe1·sistently infil t rated, wlum 

palali. These conditions in tP d ere with its mm·ements, u1u.l pre

Yent the closme of the nart•:;. Its muscles often take a luno

tim e to recon•r, ancl to regain the necessary power anc.l ease ~f 
contract ion. Stil l, Langenbet'k has sevcm.l times kn own the 

speech to become normal in the cou rse of a year, or eYen kss, 

particularly when the patients " ·ere intelligent and practisecl 

faithfully. \Yhc'n the defec t was acquired, the results were, in 

genera l, more faxora.ble. 

Passavant thought that bettPr results wonlcl be obtained by 

partially un iting the 1·etum palati to tho posteri or wall of the 

phar·ynx ; his expectations, h owm·er, have not prol'ed well 

founcl t'cl. 
Billrnth' holds that the ranse of the failure is to be sonp;l1 t in 

the d!'fective condi tion of the upperm ost lXll"t of the constJ"ictor 

pharyngis, whielr, like a sphincter·, should facilitate Lhe apposi

tion or the 1·elum palali to the posterior pharyngea l wall. 

\\~ ithin the last few years, American denti sts, and afteJ" them 

Preten e in Paris, and Suersen in Berlin , h::11·e constructed execl

lent obturators, " ·hich often completely remove the defect of 

speech, Pspecially when it is acquired. This vrotliesis has, to a 

certain extent, replaced urnnoplasty. The obtnrators, howewr, 

cannot always be tolerated. They sometimes produce infbmma

tory irritation, aml e1·pn incrmse the defect. They are, more

over, 1·e,.y clear, and must be rr ne1vec1 from time to time.' 

A cleft oi the untla alorw does not exert any influence on the 

speech. In amputation or tlw uvula, the lerntor shoulcl not be 

shoJ"tt>rwd, unl ess there shonlcl be a spPcial indication for it, as 

the sing ing m ice might be ther·eby impaired (Duncan Gibb'). 

'Chinu-g. Klinik. 1860-67. S. 1.)!). 

'Schmidt's Jahrb. 1868. Bd. CXLL S. 135.-Verhandlungen desdeutscben Chirur· 

gen Congrcsi.cs in Berlin. 18i5. S. 34- !), 

s Lancet, 1872. Feb. 6th. 
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2. Rliinolalia clausa . 
\n1cll tlH.• l'llll'HllC'e of air into the Chon.nm during speaking is 

P""'"t•ntt•cl by l1ypertrnphiecl tonsil$, adhesion of the velum palali 
to tliL· pliar.rngeal wall, polypi, orsimilal'causes, or when thecho
an:c tl1en1selYeS n1·t• obstrncteLl byinfb,1nmatory swelling, mucus, 
polypi, foreign bodie,, etc., tho so-callecl obstructed rnolllh
tone i:::i product><l. The Yocal clang-ti11t8 become muffiPcl, and the 
nrlicnlatio11 or tlw 11nsal sounds :suffers to a nn',Yb1g extent, in 
proportion to the cl1•g1·~e ancl the location of the obstrnction. 

Czermak' exnmined a girl fourte0n ye:us of ng<:', in whom the 
i-ehun pa la Ii had become adlil'rmt lo /lie posterior pharyngeal 
wall. Tlie ,·el nm, lwwt.~ver, could still be mncle tense or l'elaxecl, 
be ai'Ched or Jlattc·1wd at 'viii. Strange to say, the gi rl was able 
to pronounce sounds that hol'C a striking resemblance to the 
resonants-th e so-callccl Purkinje's puffing son ncls. She forcetl 
as rnuch air as possible through the phonating glottis into the 
closed oral c'wity, and then rcmo1·ec1 the obstrnction with as lit
tle sound as possible. She pronounced the yowels a, e, o, u, dis
tinctly, ancl also i, "·lwn it occuned in the course of speech; 
alon<', it was sounded like a crushecl e. The r was formed by 
the tip of the tongue. 

C. Dyslalia lingualis. 
1. It is a remarkable [act, that very extensive con,qenital and 

acquired d~f'eds of the tongne may ex ist without preYenting 
speech, or even without remlering it nnin telli gible. 

Louis,2 on one occasion, \vhen dPS<'ribing a. deforrnecl tongue\ 
which cons isted merely o[ two nodnles moved by rndi111entary 
muscles, laid great stress on the fact that the speech is ] PSS 

affected than the mastication aud d1'glntition, in cases of con
genital stunting or acquired mutilation or the tongue. 

A few yrnrs ap;o a small book appeared which was written by 
an Englishman, Edw. Twisleton,' antl was devoted to a cletailecl 
investigation or this remarkable fact. The work was written as 
an answer to the opinion expressed by the l eam~cl convert, Dr. 

1 Sitzungsber. d. Wiener Academic. 1808. No. 8. S. 173-177. 
~1\lem. de l'acad. de chir. Paris. 1774. T. V. p. 486. 
3 The Tongue not Essential to Speech. London, 1873. 8. 232. S. 
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Newman, that miracles wern p~I'fol'm ~cl in the post-apostolic 
pPI'iod, and ha ppe1t even :ct the pl'e ,;c• 11t day. One o[ the 111o>t 
notorious or these rniracl e,; was the J'(,t0\'< ' l')' or spc•ech by the ,0 . 

calll1<.l African Confes:::io1·, whose tongue \\'a::; cut off at 'J'ipa~a, 

A. D . .. 8-!, at the cornrnaml of the hel'etical rnnc1al , Hu11l'ric. 
'J'wisleton shows that it i:::; not necessary to a::stune a miracle in 

onlPr to account for the Confessor's rPeon'ry of speech. lfo 
adduces a numbel' of well-autl1enticatec1 facts, from both auci,•nt 
aud rn oclern times, wliich ]ll'ove beyond po>sibilit.y of doubt, that 
eten of/er as nwdt as tzco-lhircls of llu lo11vu e has been cul q/f", 
llu• m11tila/ed person can vradually revain th e power of i11/tlli
[Ji/Jle speech by means of properly direded practice. .\ mai1 
JHllll l'd Rawlinson, whose tongue :NunnelPy removed wiLh t11e 

6crn:-:eur on a line with thP anterior pillar::; oI the fane1·~ , was 
ablP to speak rery i11tt•lligibly at the cml or six montl1s. ]["was 
suhj1•Ctt>d lo a careful examination by Ch. Lyell and Uuxll'y. 

The only letters he conld not pr011onnce ""<·1·e d, t ancl Z. lle 
was consequently unab le to pI'Onounce t1 1e name of his natire 
phi Cl', Leecb. 'l' and d sounded like/, p, 1\ or sh; the so111J<h 
r. sand sclt Wl'l'C also impaired; k and rl at the comme11ce1ut>nt 
of wol'dS were pronounced well, but at lhe cucl o[ wonb tht> g 
sounded like the German clt (bich fo1· big). Pagpt's experi1·nce 

acconb with this caSl'. He has sel'n the power of intelligible RJll'Pch 
return afte1· six operation. of so-callecl total l'xt irpation o[ the 
tongue. The only souucls tlmt the conrnlescc>nts could not prn
nounce wel'e d, t and ll1, but this dicl not make their s1wech at 
all unintelligible. Otto \\'eb1' r' states, that he has repea lc•dly 

fouud the patients able to speak l'emarkahl.r well a short lime 
aftpr the opPmtion of 1' xtiqmtion o[ the tongue, the guttural 

JettPl'S a lone being ind istinct. 
\\\' l'ecognize in I.his ability to accommod:it e the tongue to its 

altered circumstance•, and to employ it sucC'<'ss rully for the pur
pose of speaking, e1·pn afte1· it has bl'e n red uc»cl in size by more 
than half, one of the greatest of the many 111iracles of nature that 

we meet in the mechanism of speech. 

1 I'itlui 11 . Billrot/1, Alig. u. spec. Chirurgie. Bd Ill. I. S. 316. Compare also 

Maiso1111euu, Gnz. des H0p. No. 12J. lt::l.iJ . 
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2. Congenital and acquired hypertrophy ef the tongue some
times renders speech impossible, aml sometimes merely causes 
stammering. Operative treatment may prove u seful in these 
cases. Su1·gical measmcs are also indicated when thefrcnulurn 
is ·very short and firm, when the to11gue is fastened by adhesions 
to the wall of the 1.wut11, when turnors of the tongue, jaw-bones, 
lips or cheeks are present, when the jaw -is fixed by cicatricial 
contractions, when there is muscular cuntracture or anchylosis, 
and for other mechanical impediments to the free movement of 
the under-jaw and the tongue. 

Klt'ncke states, that dryness oC the oral cavity and lips is also 
a frcqncnt canse oC stammering. This can hardly prnve detri
menta l in any other 'n1y than by imped ing the movements of 
the tongue and lips. To counterac t it he recommends the chew
ing of tl1e radix pyrrthri. 

The remarkable facility \Yi th which some persons are able to 
cli-a\\· the tongue, especially after the divi sion or the frenulum, 
backward into the pharyngeal cavity, to sitch a depth tltat it 
looks as if it ltad been shortened by excision, is worthy of 
mention here. ImpostDl"s have repeatedly made use oC this man
muvre to excite pity; ihey represen t themselves as dumb, and 
state in wdting that the tongue has been cut out. One of tltese 
impostors, who was exam ined by Dr. Kieme ', asserted that his 
tongue had been cut out by a hostile soldier in the battle of 
Leipzig. Another, who, as we have been cred ibly informed, suc
ceec1Pd in deceidng a celebrated anatomist, asserted that he had 
been mutilaterl by the hand of an Arab, while serving in the 
Foreign Legion in Algiers. 

D. Dyslalia dental is. 
Absence qf the teeth and a faulty position of the dental rows 

preYent the correct articulation particulady of s, sch, f, n , and 
the English th; t, i, and u also are not cleady enunciated.' A 
properly ronstrneted set of false teeth will correct the impedi· 
mrnt caused by loss o[ the teeth, as soon as the wearer has ac
customed himself to its u se. 

1 Jfe1~wmtr, Taubstnmmhcit, etc. Leipzig u. Heidelberg. 1856. S. 205. 
2 ,,Jicrkel, Pbysi~logic dcr menscblichen Spracbe. S . 408. 
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\Vhen the teeth are held loo close together, the vowels and 
labial consonan ts suffer. A small clamp to bl' attached to a 
convenient tooth, has been recommended as a means of treatment 
(Krug, Klencke). 

E. Dyslalia labialis. 
Of the labial defects which interfere with the articulation of 

the letters b, cl, p, w, m, and which are amenable to operation, 
the most important is hare-lip. 

CHAPTER XXXYI. 

D caf-Mutism and the Education of Deaf-Mutes. 

It is not our inten tion to di scuss dec1f-11wtism from an otiatric 
sta ndpoint. Congenital deafness, or the fol'ln acqnirecl during 
infancy, only interests us in so far as it leads to dnmbness. 1 

\Ve will state, first of all, that deaf-mutes are not necessarily 
pei:fectly deaf, as the word would seem to indicate. \Ve find 
among them besides persons who have lost entirely the sense of 
hearing, a few also who are still able to hear and understand 
loud calling and speaking that is carried on behind their backs. 
Erhard' assures us, that many heard the tuning-fork when 
placed on the head, and that a deaf and dumb wood. cutter, in 
whom the conduction thrnugh the bones of the head was very 
perfect, even heard a repeating watch at a di stance of 41 inches. 
Nagel' examined 72 deaf-mutes between the ages of 7 and 17 

yeal'S, and found among them six who could clearly di stingui sh 
wo1·ds spoken loudly into the ear, and whistling and other noises 
pl'Odt1ced behind their backs. In 19 of the cases e'·ery trace of 
the sense of hea ring was lost. It is edclent. then. tha t complete 
deafness is not necessary for tlie production Qf dwf-1nutism, 
and that a liigh grade ef hardness qf hearing during childhood 

1 The literature of deaf-mutism has heeu thoroughly compiled up to the year 1855, 
by B. L. Meissner, Taubstummheit und Taubstummeubildung. Leipzig, 1856. 

~ Rutionelle Otiatrik. Erlangen, 1850. S. 370. 
'MonaUiacbr. f. Ohrenbcilkunde. 1868. No. 2. 

VOL. XIV.-55 
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may prevent entirely, or to a niarked extent, the development of 
tlte power of speech. 

This observation is of practical impol'ta.ncc. -\Y e must always 
bear i t in mind, when seeking for tile cause::; of dumbness or of an 
imperfect development of speech in children. .A child may be 
brought by its parents to a physician to ha,·e its tongue cut, 
because it makes no progress in speaking. They will assure him 
that the defective speech cannot be clue to any trouble with the 
ears, because the chilcl hears well. A careful examination, how
ever, may show that although the child really hears, it does so 
but imperfectly, a11d that it belong:; in the category of deaf. 
mutes . 

. \ very intdligcnt boy, four years of age, understood what was said in a loud 
voice, but not what was sa id iu lhe tone of ordinary conversation . \Vhcn his 
name was called out behind his back in a voice of ordinary pitch, he made no 
sign; but when it was called out loudly, he turne<l his head immediately. Uc spoke 
l]Uitc correctly a few n::uncs, such as u Yater," " Mutter,''" Kurl,n which his brothers 
and sisters were constantly calling out through the house, but otherwise could not 
speak a word . We advised the parents to send him to an institution for deaf-

The causes of deaf-mutism differ in no respect from the causes 
of ordinary deafness, except in this, thut they come into opera
tion clming intra-u terine life or during childhood. It seems that 
the time of puberty is the latest period of life at which deafness 
can deprive persons of the command of speech, which they have 
already acquired. 

In most of the cases of deaf-mutism clue to acquired deafness, 
this i11firmity is developed during the first four years of life; 
from that period until the tenth yeat· the cases become progres
sively less numerous, and those in which it is developed between 
the tenth and fourteenth years are exceedingly rare. Previous 
to puberty the word-pictures have not made so lasting an impres
sion on the memory as is the case at a later period. After 
puberty deafness is no longer able to wipe out the pictures, 
although it may seriously deface them. 

It is difficult to decide whether tlte majority of deaf-mutes 
come into tlte world deaf, or become deaf ajZer birth. The sta-
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tbtics having reference to this point are very contradictory. ln 

Belgium, in the year 1815, the deafness was congenital in 1,376 of 

the cases, and acquired in 370; in Ireland, in the year 1851, it was 

congenital in 3,534 cases, and acquired in 41D. In Barn1fa, in the 

year 1858, there were 2,362 deaf-mutes, four-fifths of whom had 

been born deaf; 5 per cent. of the remaining fifth had become 

deaf after five years of age. On the other hand, between the years 

1850~53 in France, 698 child1·e11 were born deaf, while 1,092 be

came deaf after birth. In tho Berlin asylum, in the year 1871, 

there were 152 deaf-mutes, of whom 69 had been clear from birth 

and 79 had become deaf after birth ; of the fom remaining cases, 

nothing definite could be learned.' 
The dissections of IIyrtl , Bochdalek and other excellent 

anatomists, prove that hnpmfect development of tlte auditory or

gans must be classed among the anatomical causes of congenital 

deaf-mutism. It is certain, however, that in intra-uterine as well 

as in extra-uterine life, the causes which most frequently abolish 

the functions of the auditory nerves, are injlammalory process1'8 

in the cavum tympani and the internal ear. S<'veral times 

nothing has been found except thickening of the ependyma qf /lte 

fossa rltomboidea.' 
The careful examinations which Nagel, Roosa and Beard,' and 

others made of large number$ of deaf-nmtes, revealed in the g1·ent 

majority of the cases chronic amygdalitis and pharyngitis, per

fomtion and destruction of the membrana tympani with loss of 

the hammer and anvil, otorrhma, growths in the middle ea r, 

or a depressed membrana tympani and great narrowness of 

tile external andi tory canal. 
Gibb' asserts that by means of the laryngoscope he discovered 

an absence of the vocal cords in two deaf and dumb manie(l 

1 Compare Bou<li11, Dangers des unions cons:mguin~. IL sCrie. Auna.I. d'hygiene 

publ. T. XVII. Falk, Zur Stntistik der Taubstummen. Arch. f. P.-;ycbiatrie. Bd. IIJ 

S. 407. Conf. Pr. Moje1·. Ilenke's Zeitschr. 1804. H. 2 (Statistik dcr Taubstummen 

und Blinden in Bayern). 

t II. _Veyer, Yirchow's Arch. 1858. Bd. II. S . 551. Vol.Wlini, Ibidem, 1863. Bd. 

XX.VII. S. 171. Falk, loc cit. S. 418. 

a American Journal. April, 18G7. Can<;tatt's Jahrcsb. f. 1807. 

~)led. Times and Gazette. No. t.}, 18V2. 
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people. No one else, however, has met with any analogous 
cases, although Prim:,' Labus' and others have undertaken nu 
merous laryngoscopic examinations with tliis view. Prinz does 
not e1•en admit the often quoted opinion of Mansfeld' of Bruns
wick, that the larynx and palate are very frequently found mis
shapen. He examined, it is true, young deaf-mutes from 8 to 
14 years of age, who had undergone a course of instruction, 
while among those examined by .i\Iansfeld there were older and 
entirely uninstructed subjects. It is altogether probable that 
the nanowness and smallness of the larynx and trachea, which 
Engel' demonstrated by careful measurenwnts on the dissected 
body of a deaf-mute, aml the defective development of the velum 
palati that :Mansfeld observed in one-third of all the cases he 
examined, as well as the thick tongue that he often found, are all 
attributable to the absence of the articulating movements. 

In some deaf-mutes we have to deal with a congenital or 
acquired idiotisrn combined with tlte dea:f-rmdisrn. Both the 
affections are clue to i11ipe1j'ections in the development qf the 
brain, or to diseases ef tltat organ, especially affections of an 
inflammatory nature. Or the idiotism is due to a cerebra l affec
tion, which is complicated by a disectse qf tlte internal ear that 
caused the deafness. 

The deaf-mutes are not distrib1fted equally over the earth. 
In most of the large states oI Europe the proportion of deaf. 
mutes to the inhabitants is a pretty constant one, viz. , 1 to 1,580 
01· 1,590. In some of the smaller states, however, the pmportion 
is much less frn·orabl e; in Baden it is 1 to 559, in Switzerl and 1 
to 503. This is prnbably dependent on the cretinisimts, which is 
endemic in Baclen ancl Switzerland. Deaf-mutism is most infre
quent in Belgium and Holland, where the pmportion is 1 to2,8{6. 
In general, it is more infrequent in flat than in mountainous 
countries (Toy nbee), probably only because cretinism is more 
common in the latter. Of the 2,362 deaf-mutes in Bavaria in the 
y<>a r 1Sii8 (1: 1,746), the majority were founcl in the regions where 

1 Archiv fiir Heilkunde. 18.)8. S. 413. 
~Canst. Jabresbcr. 1871. Bd. II. S. 490. 
3 Ammon's l\Ioua~schr. Bd. IL H. 1.-Schmidt's Jahrb. Suppl. Dd. III. S. 31 1. 
•Prager Vierteljahrscbrift. 1850. 3. 
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cretinism occurs. In the provinces of Piedmont and Samy, 

which contain a great many cretin s, the proportion or dear.m ules 

in the year 1861 was 1 to 56i.l inhabitants in the fo!'mer, and l 

to .JA.3 in the latter; in Hesse Dal'mstadt, which has many cre

tins in the Odenwald , the pI'oportion in 1861 was 1 to 829. 

These exceedingly unfavorable proportions are ne1·er met with 

in regions in which crdinism is not endemic. 

Deaf-muti sm is morefrequently met with in the country than 

in cilies. In Bararia the relati1·e propol'tion of countl'y to city 

cases was as 128 : 100. In Bel'lin there is only one deaf-mute fo r 

every 2,000 inhabitants. 

In the sixth decennium or the present centnry, th e sum total 

of tlte deaf-rnutes in all E1trope, with the exception of the Tul'k

ish produces, was 14.5,000. ' 

The affection is 11wre eonwwn in males titan in females. In 

Bava!'ia the excess of mal e subjects was 18 pel' cent. 

It is a remarkable fact, that the defect is incomparably more 

frequent among Israelites th::tn among Chri::;t ian s. In ~fassa u , 

in the year 1864, the propol'tion of deaf-nllltes among the Catholic:; 

was l to 1,397, among the Pl'otestants 1 lo l,HIJ , and among the 

J ews 1 to 508; in the depal'tnwnt of Cologne, in 1860, the propor

tion was 1 to 1.814 Catholics, 2,638 Protestants, and 560 J ews 

(Lent). Of 100 cleaf-mutes in Bavaria, 23 belonged to the Catho

lic, 20 to the Protestant, and 46 to the J ewish n>ligion. Lieb

reich,' who was stru ck by the freq uent occurrence of l'et inilis 

pigmeutosa among deaf.mutes, found that both the affections 

were most frequently met with in J ewish children, and that the 

majol'ity of these children came from consangu ineous parents. 

The French investigators in particular, and more especially 

Boudin , bave laid great stress on the consanguinit.IJ of the Ji"· 

renls, as a cause of congenital deaf-mutism. Boudin ascrib··• 

28 per cent. of the cases, and English statist icians 2ii-30 Jll'I' 

cent., to this cause. Accol'ding to )fajel', 33 out of 1,000 con

genital deaf-mutes in Ba,·aria are the progeny of rnarriages 

between relatives. 

1 IJelfft published comprehensive statistics of the deaf-mutes in Europe, in the 

DeutscheKlinik for 1857. 

'• Deutsche Klinik. U Feb., lSGt. 
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Several chilcl1·en in the same family are often afflicted ll'ith 
deaf-ancl-dumbness. Out of 1,000 families that contained deaf 
ancl dumb members, J\Iajer counted 100 that contained tlrn or 
more. Falk tells of a fa mily in which sLx, and of another in 

which five of the ch ildren were deaf and dnmb. IIe ascribes the 
infliction in both cases to alcoholism on the part of the father. 
Strange to say, the interrnarriage ef deaf-rnutes rarely leads to 
tlte hereditary transrnission of the infirmity. About one-eighth 
of the deaf-mutes came f"~lll parent:; who had relatives that "·pre 

similarly affected (MajerJ. 
The infinnity is met with by far most frequently in the puo1·er 

classes (Falk). 
Meningitis, scarlet fever, typhus, nwaslcs, and otitis intema 

are the acute diseases that most frequently cause deaf-and

clumbness dtu'ing childhood. 
Deaf-mntism is often associated with mental weakness. One

sixth of all the deaf-mutes in Ba1·aria were imbecile; two-thirds 

were possessed of good capacity, ancl one-thircl of but little. 
F11lly iS per cent. could be taught rnrious empl oyments. .\.c
cording to Schmalz,' the intelligent deaf-mute is capable of being 

taught to speak up to the fifteenth year of life. 
One of the consequences of deaf-mutism is a d1:(ective daelop

ment o.f the tlwraa', the voice, and /he organs o.f articulation. 
The slight deYelopment of the thorax predisposes to pulmonary 
cons11mption, which wry often carries ofI dP::tf-mutes soon after 

puberty. Meissner prepared a table of the causes of death of 51 

pupils of the DPaf and Dumb Asylum at Leipzig. In 49 of these, 
the ca use of death was satisfacto1·i!y ascertained. No less than 
32 of tl1e111 succumbed to pulmonary or laryngeal tuberculosis
all, 1,-ith one exception, between the ag0s of 12 and 30 years. 

Diagnosis. Impostors betray themseh'es read ily by defects 
of orthogrnphy when they write, for all deaf-mutes write with 

perfect correctness and never use provincialisms. \Vhen they 
cannot write, they may po sibly be unmasked by means of the 
tuning-fork. Actuated by the f,•ar of betraying themseh'es, 

1 Kurze Gcscbichte und Stalistik der Taubstummen-Anstalteu und des Taubstum

men-Uulerricht.s. Dresd1m, 1830. 
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they may deny that they f~e l the dbrating fork when it is placed 
between the teeth or hekl O\"er the ,-ertcbrm, and in so doing 
actually divulgP their imposture, since eYery one feels the Yibra
tions in these situations (Erhard). 

Tlie E ducation of Deaf-mutes. 

E1·en in the sixteenth and sernnteenlh centuries, philanthro-
11ists of dilierent nations sought by instn1 ction in lang uage to lit 
deaf-mutes for intellectual intercourse with their fellow-beings, 
and to help them to attain a happier and more worthy position 
in society. 

Tho Spanish Benedictine Pedro de Ponre (1570), the English 
divine John \\Talli s (1653), the Swiss physician Johann Conrad 
Amman (1602), who labored for a long time in A111sterdam. and 
fimtlly the P ortug uese J ew Pareira in Rochelle (1740), ha1·e won 
for thPmseh·es golden names in the Pantheon of the benefactors 
or lhc• human race by their efforts in thi s Llirection. Tl1e Abbe 
Charles l\Iichel de l'Ep6e' (1771), however, was the first who 
und1>1·took successfu lly the difficult task of reach ing deaf-mutes 
to spealt To this task he devoted his entire means and life. His 
in structions, howe\·er, 'vere confined to tlie written nml sig-n 
languages, and the efforts of his followers in France, among 
whom we will only mention the Abbe Sicard, were directed prin
cipa ll y to the improYement of the methods of teaching requ ired 
for this end. 

The Saxon schoolmaste1", Sa muel Heinick e,' inspired by 
Amman's celebrated treatise,' solved with wonderful sagac ity 
and energy the most difficult prohlem in the education or dPaf. 
mutes; he taught them to produce not only signs and written 
characters, but also articnlated, spoken words-he really made 
tlie dumb speak. His method of instruction was callecl the Ger-

1 Instruction des sourds ei muets par la \'oie des slgnes mCtbodiques. II. Paris, 1771 
nnd 177-t 

t JI. E. Stoetznc1• : &mwel Jlciuickc, Sein Tiehen und Wirken. Leipzig. 1870. Heinicke 
wn'I born in 1729. and died in 1790. 

J Surdus loquens, sen 01 ethodus, qua, qm surdus est, loqui discere possit. Amstelod., 
1692, 12, The treatise was translated into German twice. 
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man, in contradistinction to the Ftench method, which is even at 
the present day in geneml use in England. In spite of 1rnmer
ous attacks from at home as well as frnm abroad,1 Heinicke's 
method has been generally adoptetl in Germany, und by the 
efforts of his pupils Eschke, Reich, the deaf-mute Teuscher and 
others, it has been brought to a high degree of perfection. 

It is obvious that the Germau rnetliod has two immense ad
vantages Ol'er the French. 

1. It is only when the deaf person lias mastered the spoken 
language, that he can be said to be entirely restored to the 
world. Until then he is unable to nnderstand, and to 11wke him
self in turn intelligible lo those who can hear, unless tliese hare 
first acquired the sign.language. 

2. Spoken speech is u gy11mastie exercise for the lungs ancl 
air-passages; it furtliers the development of these organs, and 
thereby strengthens the entire constitution. 

The instruction is of t"·o kind:;: intellectual and mechanical. 
l. The intellectual aims itt tlie production and combination · 

of ideas drawn from sensory impressions. This is attained, at 
first, by means of puntomimes and drawings, later by means of 
written and spoken wol'ds. At first only the simplest words are 
used, but as the pupil progresses, the compound wol'cls are 
graclually and methodically brought into use. 

2. The 1nechanical instritction aims itt tl.J.e pl'oc1 uction of 
al'ticulatecl sounds and words. The pupils are taught to watch 
closely the mouth of the speaker as he forms his words, to seize 
the mimic sound-pictures, and to repl'ocluce them by imitation. ' 
The successful imitution of the visible sound-motions is facili-

1 Do l' Epee attacked the method of Ileinicke in his essay: L:i vCritable maniCre d'in· 

struire les sourds et muets. Paris, 1774.-Ileinicke answered with: Wichtigc Ent

deckungen und Beitriige zur Seelenlehre und zur menscblichcu Sprache. Leipzig. 1784. 

The controversy was resumed in the French Academy in 18:)3, and was carried on with 

great vehemence. The commission, however, could after all only be brought to admit 

t.hat partially deaf subject.s can be taught to speak aloud, notwithstanding the fact that 

the Germans had long before succeeded in teaching the entirely cleaf to speak. Compare 

MeUmier, loc. cit.,Cbap. 12. 
1 &lima!z published a uscCul popular treatise. entitled: "Das Abseheu des Gespro· 

chcnen a.Js Mittel bei Schwcrhi.irigeu uuU Taubeu Uas GehOr mOglichst zu ,crsetzen, etc. 
3. A11fl. Dresllen, 1s:;1 . 
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ta ted by studying, by means of palpation, the movements of the 
thorax and the vibra tions of the larynx that accompany the 
act of speaking. By slow degrees the pupils learn to combine 
properly the movemen ts of respiration, phonation, and anictt
lation. 

The intellectual and mechanical instmctions are canied on iu 
this way up to a certa in time independently of one another, bu t 
the intelligence and speech nevertheless react upon one another, 
and become intimately interwoven, just as they do when child1·en 
possessed of the facnlty of heating are leaming to speak . For 
instance, a seven-year-old deaf-mute in Leipzig had learned to 
write very nicely after six montl;s of instruction, bu t he was 
still unable to unders tand what he had wri tten. He simply 
copied the wri tten ques tions tha t were addressed to him (Meiss
ner). As his instruction proceeded, however, he began to under
stand the written word; . 

The readiness of speech which the deaf-mu tes attain is morn 
or less perfect, according to their in tellectual am1 mechanical 
profi ciency. It depends also on the degree of deafness, which 
may be complete or partial, ou the more or less perfec t forma· 
tion of the organs of speech, and on the age at which they 
entered the asylum. Their speech al ways lacks harmony of 
sound and accentuation, for the production of which the posses
sion of the faculty of hearing is absolu tely essential. I t is 
always monotonous, spelling, hard, barking and too loud . 
ilfansfolcl ' has s tud iecl closely the defec ts which ma1·k the speech 
of deaf .mutes. They are due partly to the loss of hearing, pa rtly 
to the defec tive condition of the organs of phona tion and a rtic
ula tion, and naturally vary in accordance with the nat ure of 
these lesions. He distingui shes two varieties of defective speech, 
paraplwnia and mogilalia. 1. P araplwnia. The voice is 
unpleasant, rough, and even hoarse, and sometimes changes 
suddenly from bass to treble (JJ . puberwrn); or it is whistling and 
hissing (p . sibilans). 2 . .llf ogilalia. The deaf-mute of ten finds 
it difficult to pronounce certain sounds, particularly r and k 
(traulismits ). He frequently changes the hard into sof t con-

1 Ammon's Mouatsscbr. Bel. II . Heft 1. 
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sonants, uses s instead of g, c instead of t, d instead of k , l 
instead of r, etc. 

The written productions of tbe deaf-mute are remarkable for 
their correct orthography, which may contrast very s trikingly 
with the want of skill shown in tbe construction of tbe sen· 
tences. 

Von Froriep' has compiled a short summary of the perform
ances of deaf-mutes, from which we can form an opinion as to 
the ex tent to which their intellectual development can be pushed 
by education . Ile fo und among them a few painters, engravers 
on copper and mechanicians, .one mathematician, sereral writers, 
two poets (Pelissier ancl Chatelain), and even one musician (the 
son of General Gazan). The musician wrote a treatise on the 
production and llifrerences of the tones-a companion to the 
treatise of tho blind Saunderson on colors. 

'Ve have already mentioned the fact that many deaf persons, 
or, to speak more correctly, many persons who are hard of hear
ing, and others whose bones still conduct sounds, are able to 
perceive tone-vibrations, and revel in 'ffWSicalfeelings. 

The sense of tonch sometimes attains an exceptional ancl 
almost incred ible delicacy in deaf-mutes. Pfings ten,' the Direc
tor of the Deaf ancl Dumb Asylum in Schleswig, tells of a clear 
and dumb g irl wl'.o could understand almost every thing that 
was said by watchrng the month of the speaker, ancl who con
versed in the darkness of night with the servan t-girl , who slept 
in the room with her. Pfingsten states that he at first refused to 
believe this. He became convinced, however, when he found that 
she could understand what was said by the servan t with aYertecl 
face, provided she were allowed to lay her hand on the bare 
breast of the speaker. On the other hand, the sensitiveness of 
deaf-mutes to pctin:ful impressions seems to be less than that of 
persons who can hear (Itard). 

Combined congenital deafness and blindness is, as a rule, 
d ne to arrested development of the brain or to hydrocephal ns, 
and is accompanied by idiocy, paralysis, and incurable dumb-

1 Neue Notizen, etc. Weimnr, 184.5. Bd. XXX1II. St. 5. S. 72. 
2 &ltmalz, Kurzc Gescb ichte und St:i.tistik, etc. S. 20. 
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ness. Children affected in this way usually die early. ' \Yhen 
the deafness and blindness are acquired during childhood, the 
patient is incapable oI learning the spok en language, but can 
still learn the written and sign languages, as is e,·ident from the 
history of Laura Bridgeman, which was recounted in Chapter 
XIY. Great intellectual capacity ancl a sens~ of touch which is 
capable of the most delicate and perfect deYeloprnent, are essen
tial in such a case for successful instrnction. '-The combination 
of deaf-mntism with blindness does not seem to be very rare, 
since out of 2,100 deaf-mutes in Sweden, in the year 1840, 90were 
at the same time blind.' 

1 Compare Sichel, Ann. d'Oculist. LIU. l\Iai et Juin. 18G5. 
' Compare, Erinncrungen eines Blindgeborenen, nebst Bildungsgescbicbte der beiden 

Taubstummblinden Laura Bridgeman und Eduard Meystcr. Nach den franzOsischen 
und englischeu Originalbericbtcu des P. A. IJufau, 8. G. llou;e, and 11 llirzel, by J. 
0. Knie. Breslau1 1852. 8. 

3 J. &lunaJz, Ueber die Taubstnmmen und ihre Bildung. 2. Au.fl Dresden und 
Leipzig. 1848. S. 511. 

EXD OF YOL. XIY. 
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