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BIOGRAPHICAL SKETCHES OF THE AUTHORS. 

C.\nr, BARTELS was born on the 25th of September, 1822, on the little l:rndrcl 

estate of Meilsdorf, in Holstein. His father, a fannc:r nnd lessee of the property, 

provided him with instruction at home in Latin, Greek, and the ordinary studies of 

the schools, until he was sixteen years old. Owing to insufficiency of means, how

ever, he was unable to give him a thorough educat ion, and the young man found 

himself unwillingly obliged to become an apprentice to a neighboring farmer. 

During this time, having no money to provide a horse, he was obliged to do Ins 

field work with his own hands. After a three years' apprenticeship he obtained a 

position ns clerk upon a large e!ohlte in the 11cighbo1hood of the city of Altona. 

llcrc he made the acquaintance of some adwmced stud<·nts in the gymnnsium of the 

city. J\<;.sociation with these earnest young men revived his fondness for a scientific 

career, and, as his position on the farm left him leisure enough, with the assistance 

of a young friend, he recommenced his studies, and was so far successful that, 

after four years, he was pronounced ready to enter a u111versity. At Easter, 1845, 

he C'ntcn:d the University of Kiel, and a year later went to Ileide lhcrg, where he 

continued his studies in anatomy, chemistry, and physics, attended the lectures nf 

llcnlc on physiology, and was introduced by Pfcufcr, Cheli us, and Nnegele into the 

practical bmnches of medicine. nis brilliant instructor, Henle, however, made the 

most decisive and lasting impression on his entire scientific development. In the 

autumn of the year 1847 he returned to Kiel, where he devoted special attention to 

B. Langenbcck's clinic. 
When, in the spring of 1848, the first Schleswig-llolstcin war against Denmark 

broke out, he entered the Sclilcswig·Ilolstein army as a musketeer, and served as a 

combatant through the first campaign. After the armistice of Malmoe, in the 

autumn of the same year, he received a furlough, 1·eturned to Kiel, and spent the 

winter in preparing himself to pass his cloctorial and state examinations. This had 

been begun and almost completed in ?ifarch, 1849, wh('n the war again broke out, 

and he was recalled to the army. As thel'e was a great lack of medical men in the 

field, he was given the position Clf sub-surgeon. In the preceding winter lie lintl 

found occasion to become acquainted with Professor Stromcyer, who had succeeded 

B. Langenbcck in the chair of cl inical surgery at the University of Kiel, and at the 
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same time lmd been nominated surgeon-general of the army. Through t1~e kim:
ness of tht! hiller he was ordered to the military hospital iu Christiansfol<l imme<li

atcly after the outbreak of hostilities. Herc he had ample opportunity to acquire:\. 

knowledge of the course, results, and treatment of gunshot wounds. 

Str!~~~.:,'.:•:.:~::::'~~:;,~:,,::•:t ~~.~·::~g~:ai1 ~~~,; ;~ 0 ;:··1~;;~o~~;~,g":1~~ ~::::::c~•; 
1849 aud 18.JO he passed his state examination. In the commc:ucemeut of the third 

campaign against the Danes, in the summer of 1850, Stromcyer ordered him to the 

hospital in Schleswig, whither, after the fight at Idstedt, so disastrous for the Schlcs

wig-llol~tciuers, great numbers of wounded were carried. Jlerc Uartels fell into 
Danish captivity, but was released two months later. Until the dissolution of the 

Schleswig-llolstein in 1850, he was employed in Kiel at various hospitals, 

mostly with the syphilitic patients. In December, 1850, he oblained tlic 

degree of Doctor of 'Medicine, and bis iuaugmal dissertation was "De conjugat:c 

verre pelvis rntroitus mensuris ct meusurationibus.11 lotcrest in this theme bad 

been excited by that excellent obstetrician i\fic11aelis1 whose clinic in J{icl he 

attended, and where, after his death in 18-18-9, while preparing for examination, 

Bartels had acted as provisional assistant. Ju the spring of 1811, Frerichs assumed 

the charge or the ?lfodical Clinic in Kiel. Bartels was an assist:rnt, whom he honored 

with the task of supervising his work then to nppenr on Bright's disease of the 

kidneys. When Frerichs left Kiel, Bartels remained as nssistant at the Meclical 

Clinic, which was at first under the provisional care of F. 'Veber, Professor of 

Pathological Anatomy, and later under Professor Goetz. Jn company with Pro

fessor Weber he made a trip to Vienna in the autumn of 1853, and there they 

remained several months, pursuing studies in pathological anatomy and in skin 

disea.<.:es. In the autumn of 185-'f., Bartels rcsigned 11is position as clinical assistant. 

1\s early ns 1852, he had been installed as private instructor nt the University of 

Kiel, and gave prnctieal instruction in auscultation and percussion. 1 lc also devoted 
11imsclf to private practice, which in a measure withdrew him from scientific work. 

A year Inter, in the summer of 1858, Professor Goc:tz, tbe director of the Medical 

Clinic, died. Owing to this sudden and unexpected event, the authorities of the 

University found themselves obliged to turn over the provisional charge of the 

Clinic to Bartels, because he was familiar with the affairs and interests or the Insti· 

tute, at which he had so long been engaged. The plnu he ndopted in cnrrying out 

practical exercises in the Clinic-thorough catechism-pleased the students, and 

whc:u they found that they were acquiring more information by this method of 

rnstructiou, somcw11at tiresome at first, than by 1eetnres simply, they joined iu a. 
general request to the Danish Ministry for Holstein, asking that he he appointed 

professor and director of the 1\ledical Clinic. This request was sustained by the 

medical faculty. On the 1st of June, 1859, Bartels was appointed Ordinary Professor 

at the University of Kiel, and director of the Medical Clinic, and he holds the posi

tion to-clay. His literary work bas been confined to a few communications nncl 
brochures in various periodicals. 

They areas follows: 
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Contributions of cnses illustrnting-1. The Theory of Bright's Disease. Deutsche 

Klinik. 1852. 

2. Heport on an Epidt:mic of .Measles in the Spring of 1860 in Kiel. \"ircl1ow".; 

Archi\'. Bd. 21. 

3. On a case of Cystinuria. 1Lid., Bd. 26 

4. Pathologicul ltwcstigations. Grcifswalder 1\lcdicini scher 13citl'iige. Bd. 3. 

5. Researclu.·" on the Causes of Iucreascd Uric Acid Deposit in Disease. Deut

schcs Archi,-. f. !din. ~led. Bd. l. 

6. On Mcmbrn.nous Croup. Ibid., Bd. 2. 

7. On the Operative Treatment of lnfiammatory Exudations in the Pleural Cav-

ity. Ibid. , Bd. 4. 

8. A case of Echinococcus beneath the Dura l\latcr Spinalii:. I Lid., Bd. 5. 

9. On Systolic Yascular Murmurs in the Lungs. l l1i<l., Btl. 

10 On Pcriplcuritic Abscesses. Ibid., Bd. la. 
11. Clinical Studies on the Chronic Diffuse Inflammations of the Kidney. Yolk

mnnn·s Samm. klin. Yortriige. No. 25. 

12. On the Treatment of the Febrile Condition liy the :Methodica l Derivation of 

Ileat. )litthcil. f. d. Ver Schles.-Holst. Aerzte. llcft 1. 

13. On our Present Knowledge of Syphili~. Ibid. 

M. On the Dilatations of the Stomach and their Treatment. Jbicl., Yol. III. 

lJ . .Albuminuria as a Symptom of Disease. Ibid .. Vol. I\'. 

lG. The Normal Temperature of the Human Body, etc. Scl1riften des naturwi~;f<. 

Ver. f. Schleswig-I folst<'in. Band 1. 

17. The .Air which we Breathe. A popular lecture delivered in Kiel m the scar 

1SG2. 

W1LrrEL~f En~TF:JN was born on the 27th of November, 1 S3Ci, at .Jaucr. in 

Silesia. From 1'4.).j to 1830 he studied medicine in Rre~lau and Berlin, and in lSG I 

obtained a. position as phy:sician in the All Saints Hospital at Breslau. In the 

year 186:3 Jie received the position of proscctor. In 1869 he was installed by the 

13rcslau Faculty as a private instructol'. In 1870 ancl 1871 his work was interrupted 

by the French war, but, after hi s return from France. he resumed private instruc

tion. and assumed the charge of the medical department of the Ilreslau Almshou<:c. 

In the autumn of 1874 he was called to Goettingen as Professor of Medicine, and 

is now in charge of the Medical Polyclinic. 

His inaugural dis'iertation was "On the Microscopical Changes which Amyla

ceous i\la.t.ters Undergo when Mixed with the Fluids of the i\fouth." Berlin, 1s:rn. 
His hahilitntion csqay was "On Relapses of Typhus." Bre!'lhlll, 1859. Bc~itlc-!! 

these, thirty-five lar!'.{cr or smaller articles on matters of anatomical, pathological, 

clinical, and physiological interest, have been published in the following journals: 

l. Reichert and Dubois-Rcymond's Archiv f. Aunt. and Phys. Jnhrg. 18G4 u. 

! SGS. 
2. 1\Iax Schultzl:'s Archiv f . mikrosk. Anat. JS'iO (Glands of the Pylorus). 
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3. Pflueger's Archiv cl. Physiologic. Band HI. YI. and VIII. (Physiology of 

the Gastric ~[ucous Membrane.) 
4. Virchow's Archiv f. Path. Anat. Baud 34, 40, 49, 51, 55, 62. 

5. Archiv cl. Ileilkundc. Band VIIL IX. X. 
6. Dcutsches Archiv f. kliu. l\lcdiciu. Band 6, 9, 10, and 11, 12. 

7. Archiv f. cxperim. Pathologic. Band IL 

8. Wiener med. Presse. 1865, 1866, 1869. 
9. Berliner klin. Wochcnschrift. 1873, 1874, nncl 1875. 
10. Berichte der dcutschcn-chem. Gcsellschaft in Berlin. 1875. Ile lrns also 

published an article on Carcinoma of the Stomach iu "Volknrnuu's Sarumlung 

klinischel' Vortriige.n 

EDITOR'S NOTE. 

Through an oversight on tlrn part of the editor, the translation of the entire 

article OU Syphilis of the Brain uncl Nervous System, in Vol. xrr., was credited to 

Dr. Hobert T. Edes. The portion relating to Syphilis of the Brain was translated 

by this gentleman, while that relating to Syphilis of the Spinal Cord and Peripheral 

Nerves should have been credited to Dr. Louis Velcler. 
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THE 

STRUCTURAL DISEASES OF THE KIDNEY, 

GENERAL SYMPTOMS OF RENAL AFFECTIONS. 

BARTELS . 





THE 

GENERAL SYMPTOMS OF RENAL DISORDERS.' 

Tim symptoms that mark the progress of disease situated in 
the organs set apart for the elimination of urine fall into three 
great natural groups. 

The.first group comprehends the local abnormal phenomena 
situated in and strictly confined to the region of the kidneys. 
These too may be separately considered under two heads: first, 
as mere subjective sensations, the sense of pain or discomfort 
which a patient experiences; and, secondly, as objective facts, 
alterations either in the situation or in the size, which can be felt 
and seen, or in the consistence of the organs themselves. 

The second group of symptoms comprises those which bear 
upon the performances of the kidney as an excretory gland-the 
character of the urine secreted, its departure from tho normal 
standard in quantity or quality-the functional symptoms really 
of greatest moment towards a correct diagnosis. 

To the tliircl group, finally, belong the general constitutional 
symptoms, the widespread mal-nutrition, and disordernd func
tions which notify the effect upon the system at large, and 
especially upon the nervous system, of an imperfect clepuration 
of the blood, and a generally lessened activity of the whole 
body. 

' For references to authors, look to foot-notes at the bottom of the text ; the 
shortness o[ time nl101Ved him for writing this work not having pcrmiLtcd the author 
to append a complete ca.taloguc of the literature of bis subject. 
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I. J,ocal Symptoms. 

1. Foremost among the subjective sensations, we may reckon 
pain situated in the r~g ion of the kidney. ·whether the kidney 
itself is furni shed with nerves or common sensation, is as yet 
undecided; but thi s much we know, that considerable pathologi
cal changes may progress in the substance of these 01g:rns, and 
be totally unaccompanied by pain. On the other hand , we are 
aware that considerable suffering has been endured when the 
renal capsules ham either been implicated hy inflammation or 
distended in consequence of swelling or the gland or growth or 
new formations in i t, and that irrita tio11 or the nerves supplied 
to the pelds of the kidney or to the ureter is apt to be exceed
ingly painful. 

Patie11 ts u snnJly desc ribe what they feel as a dull sensation 
of weight or tension loca lized abo ut the loins, on one or some
times upon both sides or the spine, and, iI pressure be made in 
this loca lity, whether from behind in the lumbar region, or through 
the abdominal wall s, from in front, some tenderness is generally 
to be detected in the same situation. A further feature of this 
}Xtin is its exace1·bation by any blow or shake of the body in run
ning or moving about; and there is this peculiarity about the 
kidney pains, wh ich has not fail ed to attmct attention, namely, 
that they are 1·ery often referred to the groin , that they arc refl ected 
along the distribution o[ the crurnl neI"l" CS, and that in males 
they run clown the s1wnnatic nerves, producing a contraction 
or the cremaster muscle and retraction of tho testicle close up to 
the ing uinal canal. Sharp pain in the kidney is often attended 
by rcllex vomiting, and not uncommonly leads to suddl'n attacks 
of faintness as well as other symptom s of gen~ral collapse. 
Pain, however, of this intense kind-renal colic, as it is called 
-is neady only prodLtced by renal calculi , and is paroxysmal, 
paroxsyms of pain alternating with certa in free periods of longer 
or shorter duration. 

In by far the larger number of kidney di seases proper , pain 
is either absent altogether or transitory , and of quite trivial 
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importance; severe and endm'ing pain has been obsen ·ed by me 
only in the traumatic injuries of these organs, after crushings, 
from abscess, or in the course of cancerous c1isease, while in 
ea <"h and every instance it was quite impossible to determine 
whether tli e pain arose from the ner\'eS of the kidney, or from 
those supplied to its capsul e, or from branches clistribu tccl to 
a!Iectcd organs in its immedia te neighborhood. 

2. The local objective symptoms admittin g ef demonstration 
are reall y fewer in affec tions of the kidney than in those of almost 
any other organ in the body, since these glands are situated so 
deeply in the abdominal cavi l')' upon either side of the spine as to 
be very diffi cu l t of access. Concealed as they a re by the thi ckness 
of tbe abdominal wall s, covered at least in part by the lowest 
ribs, a rched o,·er by the transverse processes of the 1·ert ebne, and 
hidden by the museles of the back and muse. quaclrat. Jumbo· 
rum, it is little to be wonclerPd at tha t the exac t position, size, 
or sta te of the kidneys, whether inc1uratec1 or otherwise, shoulu 
be diffi cult to determine. Slight altera tions in their shape 0 1· con
sistence will escape tl;e observation of the physician altogether, 
and in fa t subjects any local explora tion would be a work of 
supererogation. 

\\' hen one of the kidneys is con1•ertPd into a tumor of any 
considerable size, or presents its pelvis di stended into a la rge 
cys t, one is often abl e, by mere inspection of the body, to notice 
the protrusion of the affected side; but should a similar enlarge
ment Le present in both kidney regions, this would admit of 
much less definite demonstration. The site usually occupied 
by snch a tumor is the side of the body between the lower bor
der of the twelfth rib and the brim of the pelvis. In thi s situa
tion the abdominal wall s may be hulgecl out before it, the lowest 
ribs being occasionally protruded so mnch that the ci1 ·cum 
ference of the thorax upon the affected side is notably incrca eel. 
The renal tumor usua lly enlarges from behinc1 forwards, ex tend
ing towards the um bilicus. 

\Yhile the rule certainly ob tains that renal tumors are usually 
most prominent in the side and back , examples no doubt occur 
in which enl argements of the kid1wy are cli rnctcd more towards 
the front, approaching the anterior wall of the abdomen. Thus 



6 BARTELS.-TllE GENERAL SYMPTO)!S OF RENAL DISORDERS. 

I have seen a case of cancer of the left kidney which protruded 
as a palpable rnass between the ribs and the mecli:m line of the 
body above the umbilicus. 

An mdematous condition of the skin and Sltbcutaneous 
tissues occurring between the lowest rib and ~he bri~n of the 
pch·is, and reaching posteriorly towards the spme, will so~1e 
times betray a perinephritic abscess, a process of suppuration 
which genera lly takes its origin in inflammation either in the 
substance or in the pelvis of the kidney. 

In a very emaciatecl woman, who liad gone through several 
confinements, I once made ont a prom inent tumor in the right 
iliac region, that I could recognize distinctly by its shape as a 
clisplacetl or floating kidney; it further admitted of being 
easily put back into its normal situation. 

Of far more u se, however, than mere inspec tion in the diag
nosis of diseases of the kidney, comes the examination of the 
renal rPgion b.IJ the hand. By carPful manipulation one is often 
enabled to determine, not merely di splacements ancl alterations 
of size, but sometimes the actual consistence of those parts of 
the organ which are accessible to touch. 

Still it is only in a limited number of instances that one 
arrives at exact knowledge in this way; in far too large a num
ber of cases we obtain no information whatsoever; indeed, in 
only one out of all the examples of parenchyrnatous inflamma
tion of the kidney which I have seen, where the patient, a 
woman, was pretty thin, was I able to make out by my fingers 
through the abdominal walls that both kidneys were swollen, 
ancl to arrive at even an approximate estimate of the enlarge
ment of these glands, which must have been considerable. 011 
the other hand, I have never been able to di scover any atrophy 
or the organs, since the natural-sized and normally situated kid
ney is in nearly every instance inaccessible. 

P alpation, then, as a n aid in diagnosis is of special vahie in 
d iscovering renal tumors and cyst-like distentions of the pelvis 
of the kidney. 

These tumors and cystic enlargements certainly, as a rule, 
occupy that space which lies between the twelCth rib a nd the 
brim of the pelvic bone and fill it completely, right back towards 
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the spine; while enlarging, as they mostly do, from behind for
wards, they push out 1 l1e abdominal walls belorP them. 

As beforP remarked, howeve1·, therP are exceptions to thi s 
more usual course or thini;:s, and the exceptions are, for the most 
part, cases in which the entire organ is not eq ually enlarged in 
every direc tion ; this obtains illustration from the example 
already cited by me, in which u cancernus tumor of the left kid
ney advanced forwards between the linea ulba and the left urch 
or the ribs, from beneath the left hypochondrium, above the 
umbilic·us, quitting the left lateral abdominal or lumbar region 
al together. 

()ystic tumors formed by retentinn of fluid in the p l'lvis or 
the kidney also do not always occupy the left lt1mbar reg ion, but 
push themseh·es so far to the front thut a coi l or intestine may 
lie behind ancl outside them. 

The general rule, howe,·er, obtains, that kidney tumors may 
be sought fo1· in the back and flanks; and here it b<'comes im
portant to noti ce that renal tumors occmring upon tlw left side, 
and attaining to any considerable s ize, are often crosot•cl by the 
descencling colon, whi ch may be felt as n. tough cord, tJ·:wC'rsing 
them obliquely from above downwards aml from wi thout in
ward>. 

In such a case, the tumor, from bei ng situatNl behind and 
ou toide the peritoneum covering the anterio1· surl'a<"' of the colon , 
will drag tlii8 p o1·tion of peri toneum some distance away from 
the posteri or abclominal wall , so that the la1·ge intesti1w, together 
with thi s bit of peritoneum, will form part of the nnte1'ior sheath 
or ('Using of the tumor. 

Hosenstein correctly enough insists, however, that this rela
tion of the great g ut to left-sicletl kidney tumors is by no means 
an invariable one. 

Palpation, then, not on ly gives us information or the size, 
shape, ancl consistence or renal tumors, but enables us to d<>
termine their relational anatomy. \Ye may discover the hard
ness, and in ma ny cases the knobby, uneven surface of cancer of 
the kidney, and may decide upon the existence of flnctnation 
appoin t ing u si ngle !urge sac with tlt1ic1 contents-a hydrone
pbrosis; but it more rarely happens that we are able lo muke 
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out that cysti c degeneration of the substance of the kid '.1ey, in 
which cysts of considem ble size may be present, 0 1· to d1 ~cover 
th e segmentations with their several pl'orninences apvomttng 
different saccul a tions 1ha.t may compose one huge kid1wy tumor, 
or eren to make ou L fluctua tion in them. 

Yery characteristic, however, is the wooden hardness and 
sharp definition that d istingui sh t he lumbar tumor, and indica te 
the presence of products of infla mmation infiltrating the tissues 
round about a kidney, ancl equally significant is the doughy, 
rodematous sta te oC the integuments and abdominal walls, which 
usually accompanies the sarn e event. In an ex::uninat ion, in 
which we employ our hands only , we may be able to speak posi
ti rPly to a kidney being pretem aturally movable and displaced, 
whil e both from the shape and from the mobility of some solid 
orga n, which admits of being easily shoved in and out of its 
na tural res ting -place, we can arrive a t the diagnosis of a floating 
kidney . 

The local expl oration of the kidney will be best attained if 
the pa ti ent be direc ted lo lie upon hi s back , with the thighs 
slightl y bent upon the trunk, aml at the same time sPpara ted 
somewhat from each other; in this pos ture the abdominal mus
cles are best and mos t easily relaxed; then the physician should 
place himself upon t haL side of the becl and body of the pa li c•nt 
which he is desirous or investigating, looking him face to face. 

Thus, iE the tumor be in the right abdominal region, li e should 
be on the right side; le t him then place his right h ancl upon the 
anteri or wall of the abdomen, and pass his left 1Ia rn1 lo the back 
of the patient, pressing the kidney region in the loins with his 
left ha nd from behind forwards, insening hi s finger:;, so far as 
Jw is able, between the lowest rib and the pelvi s, and pushing 
any tnmor forward against the palm of tl1 e right hand. 

F ar less valuable, because less n•liablc, informa tion is obtained 
from percussion than from palpa ti on in kidn<>y affpc tions. F or 
the purpose of making a proper examinat ion by percussion, the 
pa tient must be laicl u pon hi s belly, wi th a pillow beneath thi ; , 
in order tha L the hack ma y lw well stretched. There ex ists nor
mall y a space about fi ve• <' l'ntimetres brnacl in tlie lumbar rpgion, 
between the twelCth rib and the brim of the pelvi s, which g ives 
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a dull note whPn sharply struck with a hammer upon a plessi
meter, and H the plessimeter be moved towards the a nt1>1·i or 
abdominal wall, this dullness is quickly exchanged for tym
p:tnitic resona nce, the latter marking the course of the intesti ne 
which borders against the kidney. 

The dullness marks the situation oI the organ surrounded by 
its natural fat envelope; but neither upwards nor outwards can 
its limits be more definitely explored, since this clulln~ss merges 
into that due to the liver upon the right. and into that d ne to 
the spleen upon the left side, nor can its boundaries in a down
ward direction be more distinctly set, since the lower encl of the 
kidney lies, as a rule, within the pelvis, and is completely re
moved from exploration by percussion by the intervention of the 
pelvis with its thick muscular coverings. 1 

Now, if a kiclney be at all notab ly enlarged, the area of dull
ness marking it will extend further outwards than it ought to. 
Should any considerable tumor, like a hydrnnephro; is, be p1·es
ent, the dullness when the patient lies on his back may reach 
forward towards the na vel, aye, and beyond it, too, 1·ig ht over to 
the opposite side of the body; thus it happens, in consequence 
or the ascending colon traversing this tumor npon the right, and 
the descending colon upon the left side, that, accorcling as the 
por tion of in testine is fnll or empty of gas, the resonance will 
vary, being increased or diminished in breadth correspond
ing ly . 

On the left side the colon passes, as preY iously described, 
from above downwa rds ancl from without inwards, while upon 
the right sicle, as Rosenstein has observed, the c;:ecal appenclngp 
ancl lower portion of the ascending colon may li e outside the 
tumor, and, dh-iding the kidney from the liver, separate by a 
band of resonance the dullness due to both 1hese organs. 

Very large renal tumors may push either li1>cr 0 1· spleen with 
its diaphragm covering hi i:;h up in to the thoracic ca1· ity, and 
tlrns lead to compl ete alteration of the normal chest tones. 

1 My friend and colleague, llellcr, hns been good enough to exam ine a number of 
bodies for me, with t.be view of determining the ordinary situation of the kidneys. Ile 
found that the lower ood of both organs came down, almost without exception, below 
th~ brun of the pelvis. 
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Then, too, as Gerhardt has shown, cases })resent themselves in 
which clullness on percussion leads to the discovery or a renal 
tumot· even beforn we can feel it. 

Inllammatory infiltrations in to the cellular tissue round the 
kidney i11 c1·ease its area or dullness just in the way a tumor 
mig ht. General swelling of the kidney cannot, however, be 
determined by percussion with any certainty; at leas t, I have 
never arrived at thus discovering it; in fact, our endeavor to 
make this out woulcl be frnstratecl-first, by the general anasarca 
of tho tissues of the back, the usual accompan iment of serious 
glandular nephriti s, ancl, secondly, by the ascites so common in 
this affection. Atrophy of these orgttnS does not admit of 
demonstration by percussion any better. 

\Vhen a kidney is displaced, there will be resonance over its 
normal site, aml dullness again upon its replacement in loco 
naturali ; similarly, the dt11lness proper to it will be altogether 
lacking, i[ the kidney on either side is absent. 

In tat subjec ts, percussion conveys no information whatever, 
s ince the accumulation of fat in the retro-peritoneal connective 
tisst1e will lead to dullness far out from the vertebral column. 

II. The Functional Symptoms, whiclt are proffered by the 
(!nantity anti Qmility of' the Ul'i11ary Secretion. 

In testing the functional capacity of the kidneys, whether for 
physiologica l or for diagnostic purposes, one must bear in mind 
the fact that the secrt>ting energy of these organs depends upon 
constantly varying factors, and that therefore both the quantity 
and the composition of tlw secretion will be subjec t to co1Tesponcl
ing rnrialion . N either the spec ifi c grav ity, nor indeed any other 
fpature of a urine passed on one particular occasion, is invariable. 
The sample passed at one Lime may difIPr from what preceded 
or sncceedccl it. 

This physiological fact will help us to a better understanding 
and more co l'l'ec t interpretation of the patl1ological processes in 
kiclnPy diseases. It happens that, in a goocl many i·enal clis
.01·ders, we can only anive at a correct d iagnosis, and furnish an 
•O pinion upon the probable progress and ultimate issue of the 
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case, after making a protractecl and most careful examination of 

tho m-ine, and a fter insti tuting thi s scrutiny into its quantity 

and other spec ial chamcters over and over again. 

The analysis tha t is to enable us to surmise the existence of 

many pathological sta tes, to refer the symptoms to their kid ney 

origin, and in not a Iew cases to predicate clanger before this 

has ari sen, must be thorough of its kind. 

Here, then, is the first rule, which must be scrupulously laid 

down for the g uidance or any one who desires to vonchsafc a cor

rect diagnosis in any renal disease, namely, that tho observer 

must rest satisfted that he has secured for his anal ysis the entirn 

urine passed by his patient. Jt must be the total urine of twenty

f our hours, scrupulously collected together. 
I well know how clifficul t it is to arrange this, even in a hos

vital where the nursing is gooll; and I am aware how }Jl'onc at· 

tenclants are to cleny tha t there has been any Joss by spilling, and 

to k eep silence when, by some carelessness or theirs, a specimen 

or urine has been spoilt for analy tical purposes. 

'l'he object of the medical man will be most surely attained, 

ancl fewest mistakes will happen, if he can succeed in convincing 

the patient o f the importance or aiding him in hi s task. Especial 

pains must be taken to guard against any urine being lost a t 

stool, and some mecha nical contrirnnce shottlcl be adoptecl ren

dering the separa te collection or the urine passed on these occa

sions feasible. 
The samples requii·ed for separate examination are to be 

tak en from the total exc retion of the twenty-four hours coll ec ted 

togPther. \Yi thin some period of about thi s duration, all those 

various causes that do affec t both the rapidity or sec retion and 

the composition of the u ri ne passed at cl iff Prent periods of the 

day, will have come round again in a regular and ordinary way. 

It is only in pursuit of some very special object that thi s or

dinary rul e in making a di agnosis can be departed from, since in 

no sho1ter period than thi s is i t possibl e to obtain a urine that 

fumi slws anything like a correct sample or the kidney' s perfo nn

anccs, and to determine how much 11rina1-y water, how much 

nitrogenous materi a 1, as well as how much albuminous substance, 

are being claily excreted . · 



12 B.\RTELS. - TJJ E GENE RAL SYMPTO:\fS OF RENA L DISORDE RS. 

An examination of the urine must include a notice of _ its 
quantity, color, general appearance, specific gravity , chenucat 
composition, ancl Lile charcwters o.f its secl imcn~. . 

It cannot be my tnsk in this place to enter rnto any dcscnp
tion of the mn nner in which these various inquiries sh ould be 
carried ou t. The work is one which Tequires special Leaching 
and prnctice; a nd we possess, in the manual of Neubau p1· aml 
Vogel, upon "Qualita tive a nd Quan tit a tive Urinary Ana lysis," 
which has already rnn through its sixth edi tion (1872), a treatise 
which gives all the instruction requbite to its thorough per
formance. 

1. The Quantity ef tlw Urine. 

The qnantity of urine secreted by the kidneys in twenty- fonr 
hours is now well known to vary com;iderably even in hm lthy 
persons, and to vary not only with the inclividual , according to 
age and particular habi ts of life, bu t to be different in tile same 
pci·son under alterecl cil"Cumstances. The rapidity of tho sec re
tion depends on several factors : fil-s t, upon the bl ood -pressurn in 
the :Malpighian t ufts, tlie par ts which we are won t to regard as 
the sources of the urine water; althoug h, if we expressccl the 
matter more correctl y, we oug ht to attribu te differences in the 
rapidity of the secreti on to clifTerences in the pressure between the 
blood on the one side, contained in the capillary co ils, ancl the 
fluid on the other containecl in the tubnli minife ri (Luclwig). 
Let u s fo r the moment, h owever, regard this pressure in the 
renal tnb L1les as a constant quan tity, then the blood -pressure in 
the capillaries, from which tho urine water is separated , will 
flu ctuate with the tension mainta inocl in the whole artprial sys
tem; and since the tension in t he vessels a t large must be nfTect
cd by climinu ti on or incrnase of their contents, so, too, the 111-inary 
oxcretion will vary accordingly. Common ex perience teaches 
us that when we dl"ink morn fluid tha n is our orcl imuy hahit, 
and, by Pxposnre of our bodies to cold and wet a tmospheres, 
climin ioh the watery elimination taking pl ace throngh the skin 
and lnngs, 0 11r urinary secretion i ~ noti ceabl y in creased in quan
tity ; and, on the other hand, we know that we are able to re-
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duce the quantity of urine wa ter secreted 1·e1·y considerably, by 
eith er tlimini shi11g the inges tion of :tlnicl or directing its wa stP, 

wh L• ther by ([Uiekened respirntion, or sensible or insensible per· 

spin1 tion, thl'ough o lher c11annels- as, for ex ample, by purg ing, 

wh l' n huge qua ntiti es of watery tluid can be drnined away from 
the system. The profound influence of profu se swea ting in 
determining the q ua ntity of rn·ine excreted in renal disease is 
percP iveil in the cours<' of a ny of the febrile distLtrbances which 
are apt to complicate it. 

Less well understood are those intluenc?s exerted from with 
o ut lhroug h the nervo us system upon the urine se>creti on, acting 

as tlwy do under both norma l a nd abnormal conditions of li fe in 
]Jromot ing or arresting the excre to l'y C" nergics o f the kidney s. 

Still , the power of nervous emotions in this di1·ection is placed 
beyond all doubt, bot ll by physiological experiment and by clin
ical experience . 

In any case, in consicl Pring what inJ-luence the nerves rn ay 

have u pon the quantity of the urine, we have to reck on not 
merely the direct stimulu s which is convep 'll to the wall s of the 
blood-vessels, and which thus regula tes the blood-pressure in the 
capilla1·ies of the ~falpig hia n bodies, but a lso the fact, now estab
li shed by physiologists for t he kiclneys as certainly as Jo i· the 
salil·ary glands, tha t these 01·gans a re providell with special nerves 
rni11i ste 1-ing to th e fun cti on o r secre ti on. 

These nerves betray tl wir action and influence to us physicians 
often enough , and I necll only ask yo u lo remember how fo•a r 
and hig h emotional tPns ion quick en the urine ttow, and con· 

vers<' ly how hysteria will sometimes lead to a nearl y complete 
suppress ion of the urine. 

Since i\Iosler ' showecl, in so many instances, the effec t which 
damaw' of pa iti cular porti ons of the nerve-ce nt1·es hacl in p ro 
ducin p; anomalies of sec retion, I l1ave been in the l1 abi t of regard 
ing e~<' ry case of so-called diabetes insipid ns as the conscqnencP 
of d iseasP in , ancl pen •erse actid ty of, the spec ial secretory netTes 
supplie(l to the kidneys. 

1 ['rof lt'r. Jfosfcr, Neuropntb ische Enstebung der cinfacbeu llnmruhr <ITydrurie 

durch Men ingitis ccrebrO·SJlioal is cpidemica, durch Trauma, durch Syphilis). Virchow'e 

Archiv. lld. 581 8. 44. 
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Lastly, the quality of the blood, reckoning herein it~ several 
constituents, has no mean effect upon the quantity of unne daily 
excreted. Thus the more watery the blood is, the blood pressure 
rema inin"' the same the lal'O'er will be the quantity of fluid that 
the kidn;ys must ;xcrete. ';l'he increased urine fl ow that foll ows 
upon excessive ingestion of water, and the diminished discharge 
succeeding such abstinence from drinking that the sense of thirst 
is sorely felt, are surely to be attribL1ted in no small degree to the 
fluctuations of the water conta inec1 in the blood serum and to the 
alterations in arterial pressure thereby involved. 

The actual quantity of urine, however, is determined by the 
special urinary constituents contained in the blood serum, and by 
those crystalloid substances which are capable of separation by 
the kidneys. According to Ustimowitsch,' in an animal kept 
alive by a rtificial respiration a fter di vision of the spinal cord be· 
tween a tlas and occiput, when the kidneys have ceased acting in 
consequence of the operation, urinary water can be made to ffow 
in full stream again if urea is injected into the blood; and 
exactly the same result follows, according to Heidenhain,' if 
urate of soda is employed. I do not doubt myself but that the 
well-known diuretic action of common sal t, and in part, too, the 
excessive urination in diabetes may be similarly expla ined. 

Albeit the daily quantity of urine then does vary in sound, 
healthy persons subjected to different circumstances, its actual 
flu ctuation rests within certain well ascertained limits under or
dinary regular habits of life, although in this, as in everything 
else, there are idiosyncrasies. Careful observations have enabled 
us to fix a certain mean average diurnal urine excretion for any 
individual, and this Vogel calls his'' individual urinary capacity." 

In practice we a rc compell ed to arrive at the normal urinary 
capacity of a patient at the time when we see him, and when he 
is ill, a nd when we have only a urine which is i tself a departure 
from the normal to gu ide us, and no observation upon his urine 

1 Leipziger Berichte vom 12. December, 1870. (I a.m obliged to quote from Heiden· 
hain. for I have not the original by me.) 

sa~:~r~~;:io~o~: :. ~;g:'.1~6~er Harnabsonderung. Pftiiger's Archiv fiir die ge· 
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in health to refer to and correct ourselves by. F or him we must 
.assume a nonnal mean average, and to this end we take what has 
been established fo r sound persons by rnpeated observations 
(Vogel). 

Different authors are not exactly agreed as to what this nor
mal mean average urine q uantity for the twen ty-four hours 
should be. 

According to Vogel, the mean average quantity for a thor 
oughly souncl adult may be rnckoned as foll ows : 

I n twenty ;four hours. 

1,400 to 1,600 cubic centimetres for persons who drink freely . 
1,200 to 1,400 " " " those who dr ink moderately. 

I n one hour. 

50 to 70 cubic centimetres fo1· free drinkers. 
40 to 60 " " " moderate drinkers. 

Ile calculates tha t a healthy adul t ought, on an avera.r;e, to 
excrete per hour one cubic centimetre of urine f or eaclt kilo
,r;rarnme of weigltt of Ms body, and, according to the same ob
server, the dail y quantity of urine passed by a person of ordinary 
health, bu t living an irregular life, may fluctuate between one 
tho L1sand and three thousand c. ctm. , and the hourly quantity 
between twenty and two hundrecl c. ctm. 

Wlwn the k iclneys are affected by disease, a multitude of d if
ferent factors come i11to act ion, which produce greater or less 
excretory energy in t11ese glands and determine considerable 
departures from the normal in the secretion furni shed by them, 
in respec t both to q uantity and to quali ty. 

F or example, the number of tubes or excretory channels 
may be diminished. Experi ence teaches us that nature here, 
as in every other part of our bodies, has endowed us wi th 
very lavish liberali ty, and we are aware that one en tire kidney 
may be either congeni tally defective or destroyed by disease, and 
the individual' s health be little or no ways a ffected in con ~e

q uence, the single organ that remains amply sufficing to fulfil 
the Innctions of two, and performing its fnn ctions thol'Oughl y 
satis factorily. F or self evident reasons, no one had been able, 
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up to quite recently, to test the excretory capacity of any such 
solitary kidney, for no one kidney was totally absent.. But 
Simon has just famished us with a case in point, 111 wluch he 
successfully extirpated a sound kidney on account of fi stula of 
its ureter; this case, which was admirably observed and treated 
with both courage and skill by him, conclusively proves that 
one kidney is able to eliminate as much urine per diem as con
stitutes the ordin01y mean average quantity of a healthy person. 

The woman thus operated on passed one thousand three 
hundred c. ctm. of urine on the twelfth clay after the operation; 
ancl altlwugh, later on, for the further six weeks she remained 
under observation, the quantity passed by her ranged rather 
below the ordinary diurnal average, it would have been impossi
ble to regard her as otherwise than in the enjoyment of perfectly 
sound health.' 

Clinieal experience has taught us, too, that a loss of the 
glandular secreting vessels (the tubes) not only does not neces
sarily involve a diminution of secretion commensurate with such 
loss, but that contruriwise, in a great many cases where the kid· 
neys are contracted, and considerable destruction of the i\Ial
pighian tufts has taken place, a quantity of urine which is 
fat· beyoncl what is normal hns been secreted. I have treateJ a 
patient suffering with such an affection, who passed in twelve 
)1ours six thousand c. ctrns. of urine; still I must notice here 
I hat the process of contraction in the kidneys may advance to 
such an extent, that what renmins of the organ really is unable 
to separate the ordinary mean average of urine. A diminution 
of the daily excretion below the normal average, extending even 
to entire ouppression, can follow as the consequence of simple 

1 The translator ventures to remark that the capacity of one single kidney to carry 
on the work of thu economy is not to be disputed, but the entire sufficiency of such a. 
single organ to maintain the health of an individual can be hardly held proven by the 
above instance. Health is always an cquivoca.l term, nntl perfect )1ea1tb consists in a 
certain ampli~ude of structural as well as fnnctional endowmeut. His own experience 
has taught bnn that single organs, performing double duties, do them , for the most 
pa.rt, at a cost in exu·a wear nud tear. which becomes more and more apprecinted as 
life is ~rolongcd. That_ the mal ·functioning of fiuch an organ does not admit or being 
recogmzed at first is a. htL\e surprising. but a. little later evidence would be more valu
able. Ile would like to know bow this patient's kidney bore t:he extra. tax put upon it 
a year or t1vo subsequently to the operation. 
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alterations in blood prPssure, as happens, for exam pie, in tlw 
algid stage of cholera, before any, even the ,·ery slightest alter. 
at ions have taken place in the secret ing strnctu res. It is more 
common, howerer, for such a diminution of secret ion as at all 
approaches to suppression to depend on pathological alteration 
o[ the g landula1· s ubstance, or to follow upon some block in the 
charnwl~ by which the secretion ought to drain away. Indeed, 
th ere is no more cert::Lin or frequent source of complete suppres· 
s ion of urine than the las t.named event. 

As a n example of a kidney affection, which is capable of 
produci ng dim inn tion, Hnot comp1ete atTPst, or secretion, let me 
rn enti o11 diffuse infl a mmation of the g lamlular parcnchyma. 

Coincidently with the swelling o[ the kidney substance, and 
blocking of the renal tubes with cylindrical casts, the outfl ow of 
the urine from the excrotory channels will be impeded. and thn 
pressure of this must then extend backwards u pon i\fr. Bow· 
man's Capsules (the Glomeruli); if the tension here be at all 
conside1able, it will so fal' conntel'balance the blood p1·essurP in 
the capillary tufts as to prevent any further secretion taking 
place. 

2. 77ie Color and otlter General F ealitre.s of tlte Urine. 

The color and g0ncral appearance or tho 1ll'inc may snffer 
notab le alt0ration in kiclney d isease; and to determine t hi s, it is 
onl y ncces~a 1·y to collect it in clear, colorless glass vessels, ancl 
st ncly these. 

Tho rnlP, under ordinary circumstances, is for the color of tlw 
urine to betoken the amou nt of urine pigment excreted, ancl the 
qnantity of this c1Ppcnc1s upon the capillary interchanges al l the 
body o,·er, and the clestrnction of reel blood coloring matter 
invoh,ecl therei n.' The a mount or cleptlt of color corresponds to 

1 The recent observations of JaffJ, Stokvis, Vierordt, nnd others, show that it is prob
ab'c that a p:nt, if not the greater portion, of the urine pigment, emanates from the bili· 
rubin of the gall, or rather (rom the hydrobilirubin formed out of this, in the intCS· 
tines; and it is quite certain tho,t the quantit.y of bilirubin formed may be accepted as 
the measure of the amount of destruction that has taken place in the coloring material~ 
of tho blood; it is quite unoecm1sary, therefore, for me to exruniue these observations 

more minutdy in the present pages. 
VOL. XV.-2 
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the character of the secretion. Thus the deeper colored any 
urine is, thesmaller amotu1 tof urinary water will t lwre be dilu ting 
it, and conversely, the paler it is a t any given time, the more 
a bundant it ougl1t to be, because the more urine wa ter will be 
mi xed with it. 

The proposition h olds good, too, for kidney disease, generally 
speaking. Only one must remember tha t in most renal affec. 
ti ons the blQod becomes very poor incl eed , oligocytlue mia pre· 
vailing for the most part. and tha t bo th poverty of red blood, as 
well as excess of watm· in the blood, will act together in deter· 
mining one and the same result. Now it is owing to this that in 
renal disease, in spi te of scanty secretion, we find the color of the 
urine often very pale. 

In any case of lue maturia, be the source what it may , either 
from the secreting or from the conducting channels, the color and 
aspect of the urine become all-impor tant for diagnosti c purposes. 
Thus if the blood be furnished in the shape of large clots that 
one can see at once, i t may safely be vouchsafed that these could 
not liave issued from the secreting structures. 'fhey must have 
joined the urine upon its passage outwa rds, ancl will have been 
furni shed, either by the pelvis of the kidneys, or by the ureters, 
or by the bladd~r, or, lastly , they may ha ve become incorporated 
wi th it in the urethra itself. The blood shed into the mine at 
the very source of this, the kidney, betrays itself by a very 
characteristic color that ranges between smokiness like beef-tea, 
and blackness, accorcl ing to i ts qnauti ty, a nd in evPry instance 
the blood-cells will be morn or less bmst, a nd robbed of their 
true color, if the bleeding have taken p lace in the kidney. The 
diffusion of the coloring matter of the blood th roug h the urine, 
when the grosser sediment has set tled d own and the supernata nt 
fluid become quite clear, may be recognized by a very unequivo
cal feature : the fluid is dichroisti c, look s either reel or green, 
according as it is regarded by transmi tted or reflected light. It 
is true tha t, if the urine contain very little blood, this cannot be 
noticecl. A red or brown-black g ranula r-looking sediment is 
quite sure to se ttle down at the bottom of the Yessel, if the blood 
conten t of the mine is at all considerable. 

In many cases of kidney disease the urine is, as a rule, clear, 
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having neither opacity nor noteworthy sediment, and this cir
cumstance ob tains especially in the examples or abundant or 
hyperexcessive urine secretion, when the actual large amount of 
urine water separn.ted holds in solution all those substance" 
which lend to normn.l urine its cloudiness n.nd sed iment; fur ther, 
these are the very instn.nces in which too little solid constituents 
n.nd organic detritus are furni shed by the kidneys, to proffer 
either opaciLy or noticeable precipita te. On the other ha11c1, we 
encounter renal a ffections, in which, al though plenty of mine is 
secretPcl, thi s is constantly cloudy, or exhibi ts thick layers of 
sediment n.fter it has stood, being either mixecl witl1 blootl or 
pus or phosplrntic deposits, or containing abundant tube cas ts. 

A urine is apt to present a cloudy aspec t with g rea t regular· 
ity, when the actual quan t ity of urine secreted fall s below what 
is normal. Its opacity is clue either to the presence of the ordi 
nary solid constituents of the urine, like the urates no longer held 
in solu tion, been.use the nrine has cooled down, or else to that 
or the orga nic fo rmed elements (morphotic), as, for example, the 
reel or whi te blood -cell s, renal or other epithelium, detritus, or 
tube cas ts, as the cylinders formed in the renal tu bules are 
us Llall y call eel. 

It has often happened to me to notice tlmt the mates contained 
in a highly concentrated and al so llighly albuminous ui-ine 
sepn.rate tli emselves somewha t peculiarly in the form or granular 
amorphous particles, diffused throughoL1t the fluid; they do not 
sink as a sediment, leaving a modem tely clear superna tant stra· 
tum above them as in non-albuminous urine, bu t ma in tain a 
cloudiness, which is pretty equall y opaque from top to bot tom. 
Highl y a lbuminous urine froths up a great deal when it is pissed 
in to any ,·essPl, and this froth stands a long while withou t sub
siding, and thus a ttracts the attention of common inob~errnnt 
people. 

3. The Specific Gravity ef the Urine. 

The determination of the specific grav ity of the nrine is of the 
greates t importance in the diagnosis of kidney di seases. The 
simplest and quickest plan of taking it is to employ the gradu -
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ated urinometer, which has a q uicksilver bulb below, an a ir-con
tain ing ca\"ity above this, and at the top a scale fixed inside a 
glnss-tu lw. This instrument, simple as i t is, afT01·ds results 
which are fully acct1rate enough for the object we have in view, 
and the comparisons which I have instituted in examining varie
ties o( mine, between its performances and the method o( esti
mating by specific gravity beads, shows far too little difference to 
prove of any practica l importance. 

In reckoning the value that shoulclattach to the specific gravity 
which we have found a urine to possess, one must remember that 
this secrPtion varies not in the quantit.y passed only, but in its 
composition at every occasion when it is passed, ancl this even 
under quite normal conditions, and that its specifi c gravity, 
which is the relation of the solid content to the watery solvent, 
will niter accordingly. This variation in the specifi c gravi ty 
depends partly upon the blood pressure at what time the 
secretion is taking place, and partly upon the amount or water 
contained in the blood sern111, upon the quantity of nitrogenous 
mnle1fal accumulatecl in the blood, and upon the functional 
activity displayed by the renal cells, all which will certainly 
vary at clifTerent times. 

From these reasons it will be apparent that the urine secreted 
ancl passccl at different times within the same twenty.four hours 
by a perfectly souncl man will differ in d<'nsity, antl of conrse 
in specifi c grav ity. l\Iy colleague, Edlefsen.' has by hi s ingenious 
experimen ts proved that the strata of urine, lying as they clo in 
the full bladcler of a healthy person, one superposecl upon the 
other, difTc1· from each other in their specifi c grav ity in the most 
astoni shing degree, according as tlwy are secreted at clifJerent 
in ten'als of time, 1·arying from 1018.ii to 1001.5. 

But, as in healthy persons liv ing regular ancl normal lives, the 
causes that affect the degree of concentration of the urine at one 
time or other of the clay, will, subject to the same conclitions. come 
round again to act with regularity, the same differences repeat
ing themselves in the daily task finally completed in twenty-

S. ~~'.1r Phyfliologic tlcr lfarnausa.mmluug in der Blase. Ptltigcr's Archiv. Bd. 7, 
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four succ eding houl'S, we become able to ass ume for every inc1i
vid ual a norm al urine density , just as we do a. normal urine 
q uantity, ii onl y one reck ons the qua ntity and densi ty of the 
entire secretion of the twenty-four hours collected toge ther, a 
rule which for diag nostic and compal'ison puI'poses admi ts of no 
exception. 

It is true enoug h that thi s normal density of urine al ways 
rnmains to a, certain ex tent an individual peculiarity. The d ews 
of authors upon the normal specitic gravity of the urinr Yary on 
thi s account very considPrabl y . Gornp-Besanez says the s peci
fic gravity of the urine ra nges between 1005 ancl 1030 ; Rosenstein 
all ows a mean specific gravity of from 101 5 to 1020 to normal 
urine. J\fy own observa tions have t:nu;ht me tha t under peculiar 
circLunstances the spec ific gravity of a healthy person's mine 
may depart considerably outside the fi gures allotted by Gorup
Besanez ; thus after excessive ingestion of tluid it may fall as low 
as 1002, a nd be raised as high as 1040, after such prolonged 
abstention from wa ter as is presented in examples of persons 
undergoiug tlte tilil'st cure. 

Tlt<il deterrniualion, then, of the specific gravity of the Ul'i1w 
gives us apprnx imately correct information as to its solid con
tents. Neubauer, speaking of t his subject in hi s work (A11l ci
tung zur q ualitativcn uncl q uantitativen Analyse des lla rns. S. 
150), says : " Having ascer tained the specifi c grnv ity, if you 
multiply the last tl1 me fi g u,.es of this, when canied out to fo ur 
decimals, by the number 0.233, the p rod uct will give pretty 
nearly the qua ntity of so lids contained in eaeh 1,000 c. ctm. 
of the ul"ine." He mentions ful' ther the effect whieh temper
alLtre has u pon the specifi c gra ri ty, a nd refers to the experi
ments of Siemon, from which it appears that a urine wh ich hacl 
a specific g l'ari ty of 1021 when the temperature was + 12' Cent. 
(54° F. ), ma l'kecl onl y 1020 at the temperature of + 15° Cent. 
(59° F.}, a nd sca letl as low as 101 9 at + 18° Cent. (GJ' F .), show
ing tha t tll!'ee degrees difference of tempel'a ture (Centigrade) cor
respond lo about one degree of the minometer scale. One 
oug ht to know, therefore, for what nonnal temperature a ny 
instrumen t we employ has been gradua ted. 

The ca uses which affect the concentration of the urinary 
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secretion in health, allect it also in the diseases of the kidneys. 
Still, it must be admitted here that there are patholog ica l states 
of the kidney which make the sepa..aLion of a very heavy or some
times of a. very lig ht, quite watery urine nearly jmpossibl e. 
Thus, Yery contracted kidneys can no longer fnmi sh any very 
concentrated secretion; and, in spite of the extreme general 
hrdnemia which pre\'ails in chronic parenchymatous nephritis, 
";hen the kidney strnctures are swollen and the complaint is at 
its height, a mine of very high specific gravity will still be 
fumished. 

Indeed, as a general i·ule, one must allow that in diseases of 
the kidney the actual solid content of the urine is the resnlt far 
more of the conditions of pressure under which it is secreted 
than upon the character of the blood serum out of which it is 
separated ; or, to put the fact differently and more correctly, 
that the specific gravity stands in an inverse ratio to the rapidity 
of the secretion (is lowest when this takes place most quickly, 
highest when this is conducted most slowly). 

Further, one must remember that in the far advanced kid1wy 
diseases, although the secretion may be rapid, the daily quan
tity of urine passed need not be considerable. A very smr.11 
remaining portion of kidney substance, even though it [unction 
as rapidly as it can, will finally fumish no large quantity of 
secretion ; while the small quantity it is capable of proc1uci11g
very watery, because very rapidly secreted-remains always of 
low specific grav ity. 

\Vhile, then, the specific gravity enables us to anive at a 
pretty close estimate of the percentage of solids and normal con
stituents contained in a urine furni shed by a healthy kidney, we 
must be prepared to observe that the albumen contained in the 
urine from diseased kidneys comes as a disturbing element in 
our calculations, alTecting, as it does, the specific gravity inde
pendently of the urea and mates helcl in solution· ancl the 
proof of this will be shown by the urinary analys~s I shall 
subsequently have occasion to communicate. 
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4. The Chemical Composition of the Urine in Diseases of the 
K idney. 

At the bedside there is no more important subject of inquiry 
than the chemical composition of the mine, since from this we 
obtain the mo t certain data upon which to ground a diagnosi; 
or furnish a prognosis. 

Towarc1s the discovery and decision that some special kidney 
aITectio11 exists, the reaction of the urine with litmus paper 
becomes all . important. As a general rule, even diseased kid
neys furni sh urine that has an acid reaction ; but, as to the 
degree of aciclity exhibited in renal disease, we posses; as yet, 
so far as I am aware, no comprehensive observat ions. 

That this should flltetuate in disease just as it does in health , 
wi th changes of diet and those causes which expedite or retard 
interstitial interchanges, is likely enongh, as, too, that it should 
be especia lly inHuenced by the quantity of urine secreted, being 
least acid when this is most abundant. Excessive ingestion of 
the carbonated alkalies-as, for instance, when <\Uantities of 
soda or seltzer water are drunk, or alkalies are taken, combined 
with vegetabl e acids (dinretic salines)-will lead to the excretion 
of an allmline u!"ine i.n disease just as in health. Still, in many 
cases of parenchymatons inflammation of the kidney, after the 
urine has been persistently alkaline for months and even years, 
I ham observecl ill a patient a change of reaction take place Crom 
one clay to a11othcr without there being any reason to explain 
tlti s symptom. 

It is only quite recently that I became aware, while ex
amining uch a case, that urine just quickly passed might ex
hibit an acid reaction, and then a fter a few hours become dis
tinctly alkaline; ancl I think it likely that the mea in highly 
albuminous mine, in this and other cases, rapid ly undergoes 
ammoniacal decomposition, and that it is for thi s reason that the 
entire urine collected over twenty-four hours shows so constantly 
this alkalinity. 

The chemical reaction of the urine is of the greatest moment 
in the diagnosis and treatment of affections of the bladder and 
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pelris of the kidney. \Vhen in these aITections, witho ut any 
medicine haring been taken Lo explai n it, an alkaline urine is 
passed, this is genera ll y fo und to have followed some a111 monia· 
cal clecomposition of Uw urea, ancl to have been ca.u st'd by so m1 • 
mixlu re in the urine of p1·oducts of inflammation, furnishe(l by 
the mucous membrane, and likely in i ts tum lo lead to depo:,its 
of earthy salts within the minary passages. 

The chemical analysis ef the urine, s uch as is dil'ec ted for 
imrposes of diagnosis or Jlrognosis in renal affections, is not 
s ufficient if it determine the mere presence of any particular 
substance, be this nol'mal or o therwise; it must be pursued lo 
ascertain exactly the quantity present, and in the inquil'y the 
mle prm·iously advertc(l to must be scrupulously obsen·ed, 
except there be some l'cason to the contrary, namely, that lite 
analysis must interro[1ate tlte total itrine q/ twentyj(mr ho1us. 
If thi s rrnalysis is lo furni sh rnluable data towa1·ds the decision 
of the natul'e of the dis<>ase and its p oss ible issue, it will be 
directed to discover, no t the functioning capacity of the kidneys 
alone, nor how far these fulfil their physiological task as j)Ul"ify. 
ing agents, but also how much albuminon!::i material, w]1ich might 
otherwise be of u:m for building up a 1l(l maintaining the body, 
they a.re wasting. 

In this way onl y is it possible to estimate the degree in whicli 
the kidneys suffi ce to purify the economy from its ni trogenons 
waste, to ascertain the special urine elements, and to determine 
the extent to which the g''Heral nutrition is impaired by the 
shortcomings of the kidney. 

Anivecl at the knowlec1ge of what qurrnt ity of urea is exc reted, 
we are in a position to recognize betime::; the ri sks attendant on 
its retention in the system, and knowing the quantity of albumen 
contairn?cl in the urine often enables u s to mak e an exact diag
nosis of the nature of tlw special rn alacl.r. 

" ' e have occasion only too often, in the records of cases of 
quite recent elate, to read chemical a nalyses of urine which 
reckon its percentage composition from some particular portion 
quite casually taken. lnform~t.ion of this kind is of singularly 
li ttle value, smce the compos1t10u of urine p assed at diffen>nt 
times, in the course of one and the same clay, will vary as widely 
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as its quan tity and specific gravity . The a nalysis of one ind i
vidual porti on or urine a t most can only autl1orize us to statp 
tha t a pa rticular affection of the kidney is not present, aml only 
exceptionally, a nd when due attention has been paid to th1• 
o ther symptoms of disease present, conlcl justify t he certa in 
diagnosis of a kidney rnalady . 

In some cases it will not even pro,·ide a n answer to the q ues
tion wheth ' r the kidneys are or are 11ot tl1e ol'gans specially at 
fault. \ \'boever wishes to understand the progress or realize 
the pl'esent state of a case of kidney di sease must take the 
trnuble to infol'm himself by exploring dail y h ow the di seased 
organs fulfil their task . N ow, my own experience teache::; me 
that a practiti oner cannot clevote the time requisite lo the ta sk 
of making a dail y quantita ti ve ana lysis or the mine of a pat ient 
suffering from i·enal di sease. This, indeed, is an affair whi ch 
can be conducte(l alone in h ospitals pro,·ide(l with a n ampl <> 
staff. Experience inform s us that udne from the same case or 
1·enal cfo:;ease, so long as it. is ex creted in nearly the same daily 
quancit y and of the same specific g ravity, has it s component 
elements rni xec.l 1)1'etty nearly in the same relative proportions. 

:Most of the ki c1ney diseases in which one ca n get a st ri ct 
analysis of the urine a re such as are chronic in Ll1 cir course, a1ul 
of th('m it may be \"O LlChsafed that there is a wcll -111a l'ked fixi ty 
about t!teil' symptoms, the di seased organs fulfilling thei1· [unc
tions very rnuch in tho same way, for the most 1nut, over an 
extenc1e(l ]wl'i od of time. 

" ' hat, h owe,·er, we may and mus t ask of the cl oc tor who has 
care of the patient, is : 

1. That he should be in a position to fumi sh an estima te of 
the quanti ty of the urinary constituents of g1·eatest impor· 
tancP. 

2. That h P shall ha ve sa tisfi ed himself of the q uan tity of nrine 
excreh•d in each twenty four hours, by carefull y co llecting and 
measul'ing it. 

3. Tha t he take the specific gravity of the mine repeated ly. 
4. That he institute a quantitative chemical ana lysis o[ tl11• 

uri1w, so frequently as he observes any notable alterati on in the 
quanti ty or specifi c g ravity of this secretion. 
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Unless such care as this be taken, it is impo8sible to follow 
the mala.cly in its }Jl'Ogress, Ol' g ive e\·en a g uess at i t:; issue. 

In the chemical analysis of the urine the s Lrbstances to w llich 
we direct our special attention in kidney disease are the urea 
aml the albumen ; the other constituents are of fa1· less impor
tance for diagnosis or pmgnosis; indePd, those only merit con
sideration which tend to form concretions, and thus excite disease 
in the urinary passages, and may come to react secondarily 
upon the kidneys. 

Amongst these latter substances we may mention, as normal 
prodLwts, uric and oxalic acids, phosphate and carbonate of 
lime ; and as abnorn1al constituents, cystine and the ammonio
magnesium-phosphate-this last coming principally as a conse
quence of the ammoniacal decomposition of urea withi11 the 
urinary vassages. 

In examining urine with the object of ascertaining what sub
stance· it contains that are calculated to form concretions, atten
tion should be directed much more to the fo1·m in which these 
appear than to the quantity in which they are present, since 
the mere quantity of them forthcoming is of small diagnostic 
importance. 'L'he substances, therefore, which might form calculi 
become the objects far more of microscopical than of chemical 
rnsearch. 

a. The Uren. 

The quantity of urea in the urine is ascertained most easily 
by Liebig's Titrir method. It is trne, this test is not free from 
error, sine~ the decomposition of the urine by nitrate of mercury 
precipitates other nitrogenous substances besides urea alone, and 
becaL1se a urine containing from one to one ancl a half per cent. 
of sodium chloride delays the reaction a little when the reagent 
is aclclecl. Both sources of error come to be of small importance, 
however, in such analyses of the urine as are made in renal 
disease, since i11 determining the quanti ty of urea in these 
cases we need not heed so much the urea as such, as the nitro
gPnous substances which are present, and which may be rPgarcled 
as the slag or dross of the interstitial waste of the body-the 
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materials whose retention in the system renders renal disease so 
clangel'ous; while the error ema na ting through excess of chlo
rides present is in most renal affections reduced to a minimum, 
because the percentage content thereof, in most renal affec
tions, is so small as to offer no obstacle to the application of the 
test. Still , as a source of errol', thi s must not pass unnoticed . As 
to the mode of procedure, and the care to he ex ercised in the 
employment of this test, I may refer the reader lo Neubauer 
(S. 159, ff.). 

The urine contains a vary ing percentage content of urea even 
in healthy persons. My colleag ue, Ed lefsen, has shown that 
it may differ as much as two per cent. in the diffel'ent strata 
of flui (l contained in a foll bladder ; i t thus becomes impos
sibl e to determine what quanti ty a healthy kidney ought to 
furnish, or what we ought to Tegard as its normal ratio. I 
have obser ved quantities as widely a pal't as 0.8 and 6. 0 per cent., 
and do not cloLtbt t hat 0.8 per cent. is far from expressing the 
lowest possible minimum consistent wi th heaUh. On the other 
hand, when tluicls have been abstained from, up to a poin t when 
really unendurable thil'st has been susta ined, l ltave never found 
that more tha n 6.1 per cent. of urea was conta ined in the urine. 
The twenty-four hours' urine of a strong, well -nouri slt ecl adult, 
himself no g reat consumer of fluid, contains an a.vernge quantity 
of two or three per cent. of urea. 

The greater the rapidity witlt which the urine is sec reted, the 
larger will be the quantity of thi s passed, and the smaller will 
be its percentage content of urea. 'l'his is the rul e, which obtains 
of diseased as well as of sound kidneys. \Vherefore in renal 
affec ti ons, whenel'er the urine is abundan t or super-abundan t, its 
percentage content of urea is very small , sometimes scarcely 0.5 
per cent. In other kidney diseases, when the quanti ty of urine 
is notably dimini shed, it is not so uncommon to find thi s richer 
in its percentage con tent of urea than the mean average of 
urines passed by healthy persons. 

This percentage content of urea, then, is only valuable when 
ascer tained of a whole clay ' s urine ; hu t in that case it appoints 
the depuratory capacity of the kidney , and becomes of great im
portance. 
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Thus we perceive how it may happen that a kidney, which is 

diseased, but still is a ble to excrete a large total quantity of 

urine in twenty-four hours-a ul'ine poor enough in its perce nt~ 

age content of urea- manages lo conceal h s inaptness for its 

functions, and we can understand how often a urine, small in its 

sum total, but loaded with a large percentage content of urea, 

will fail to remove the nitrogenous waste that at all conesponds 

with the ordinary excretion of an individual living under CUS· 

tomary conditions. 
The question poses itself afresh, how much urea should and 

ought the kidneys to excrete in each twenty-four hours, in order 

that they may fulfil their function as depttratory organs com

pletely; and again I must answer that we possess no measure of 

what the nornrnl quantity should be. 
The limits accorded to the interstitial changes fulfill ed, once 

more in healthy per::;ons, are wide enough , varying, first, with the 

total sum of nitrogenou s material s contained in the body (inc1i

vidual weight); secondly, with the quantity of nitrogenous ma

terial taken as food; and, lastly, with the acti\'ity with which the 

processes of re composit ion are carried out. Very especial ly is 

the production of ur~a inlluenced by the quantity and nature of 

foocl ingested, although, even when total abstinence is main

tained, healthy kidneys continue to exc1·ele urea so long as the 

verson lives. As, however, under moderately regular habits of 

life we are able to lay down, for healthy persons, an ordinarily 

normal mean average of urine, both as regards quantity and 

solid constiLuenLs, so, the conditions of nutrition remaining alike, 

we are able to strike an average daily quantity of urea for any 

indi1·idual; this mean a1·emge qt1antity fluctuates, however, gen
erally within rather broad limits. 

Vogel ' s tates that a healthy adult, living generously, excretes 

the following mean avernge o( urea h1 11is urine: 

In 24 hours, from 2.3 to 40 grammes; in 1 hour, from 1.0 to 

1.66 grammes. Or, reckoned by each kilogramme of body 

weight: in 24 hours, 0.37 to 0.60 grammes; in 1 hour, 0.015 to 
0.03fi grammes. 

1 1. c., s. 337. 
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He quotes the observations of 0 . V. Fmnque, according to 
whom a healthy man excretes the following quantities of urea 
daily: 

Ll\,ing entirely on animal food. 
on a mixed diet .. 

. . 51-92 grammes. 
. .. 36-38 

on a vegetable diet . .. . ... 2-1-28 
on a non-nitrogenous cliet .. 16 

For example, an individual who is fasting ancl taking no 
alcohol, may for a long time pass no more than from 8 to JO 
grammes of urea per diem . A woman of twenty-eight years o[ 
age, whom I was attending in her first pregnancy for ceaseless 
vomiting for twenty-five clays, during which time I had her 
urine analyzed, passed on an average only 8.84 grammes of urea 
daily. 

Neither the absolute total quantity of urea passed daily, nor 
its percentage amount, gh·es us much help in the diagnosis of 
renal disease. At most we are enabled to say that a mine which 
contains a large percentage proportion of urea could not 11 arn 
emanated from kidneys that were excessively atrophied, sinl'e 
organs thus retluccd might furnish a large quantity of ul'ine
water, but never much urea. 

But towards maki ng an accurate prognosis, there is no in 
formation more valuable than that which is obtained cle die in 
diem, if only clue attention be paid to the general conditions or 
nutrition in the patient. Only one must not indulge one's SPlf 

in the idea that one single determination of the quantity of 
urea excretPd in a clay will suffice for the purpose; it can 
be only a prolongPc1 series of analyses that will furnish infor
mation enough upon the quantity of this substance excreted to 
enable one to anticipate a dangerous accumulation in the system 
at no very distant elate. 

Further, in these inquiries it is always necessary to renwm
ber that the qnantity of ur~a furnished is not cleril'ed alone from 
the nitrngenous matters taken as foocl into the system, but is the 
prncluct of capillary interchanges that take place thronghont the 
organism, ancl will be increased, therefore, by any febrile dis
turbance that may quicken these-in point of fact, the qnantity 
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of urea excreted being considerably raised in fever when no food 

at all is taken. 

b. Albuminuria as a Symptom of Disease. 

The most important symptom towards making a diagnosis in 
far the larger number of cases of renal disease is the secretion of 
albuminous urine. Heating the urine up to boiling-point, which 
coagulates sero-albumen, suffices for all ordinary purposes to 
distinguish the alb1unen, if only the urine itsPlf be acid and has 
been rendered clear by previous filtration. Neutral or alkaline 
urine must be rendernd acid before the operation by add ition of 
nitric acid. (For special advice in the examination of urine for 
albumen, see Neubauer, S. 65, fl' .) 'l'he sures t plan of determining 
the presence of albumen qualitatively is that advised by Panum, 
and cited by Neubauer, 1. c., under No. 7. Heat together equal 

parts of urine and a concentrated solution of Glauber's-salt, 
after adding a liberal amount of acetic acid to the mixture. Tile 
result is a complete coagulation of all the albumen present. All 
the quantitative estimates of the albumen in the urine referred to 
in this work were accomplished by weighing the coagulated 
albumen when this had been dried at a temperature of 100° C., 
(212° F. ), after having been prec ipitated from mine first render
ed acid and then boiled, and finally washed before it was dried. 

A gr<>at many of the analyses were made for me by my former 
assistant and present colleague, Prof. Ecllefsen, and my thanks 
are clue to him as well fo r them as for the other help he has given 
me ; I am also grateful to my assistants who have si nee busied 
themselves in making such a large number of analyses of urine 
for me. 

In speaking of albuminuria and the value we must attach 
to the p1·esence of a lbumen as a symptom of disease, it behooves 
one to remember that this substance does not only find its way 
into the urine as a result of pathological changes in the kidney, 
bu t may come from the pelvis of this organ, from the ureters 
from the bladder, or even from the urethra itself. Albumen i~ 
fumishecl by these s11pplementa1-y sources, either because the 
mucous linings of the urinary passages have become intlamed, 
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when pus is su re to accompany it, or because some collection o[ 
matter has burs t through in to the urina ry channels; as, fo r ex
ample, an abscess either in the kidney itself or in the p rostate 
gland, etc. In all these cases the albumen met with in the urine 
represents only that which is furni shed by the serum o[ the pus ; 
and since the kidneys usually cn,n fulfil their functions normally 
under the condi tion o[ things last mentioned, namely, when the 
pus has fo und its way into the urine, and been thinnerl of course 
by mix ing witlt it, we find as a rule that the percentage quantity 
of albumen p resent is trivial, and that a sediment of pus co r
puscles accompanies it, a seuiment which betrays the source of 
the albumen plainly enough, n,nd explains its small amonnt. 

I have only observecl very highly albuminous ul"i1w, attended 
by inconsiderable sediment of pus, when the urina ry pn,ssages 
have been in!lamed in persons who hn,ve either had huge blis
ters of cantha t·ides n,pplied to them, or who ha1·e kept some 
ointment containing Spanish fly as n. dressing on th eir skins, 
with the object o[ keeping up an issue. In these instances the 
urine, besiues being elem·, con tains so large a quantity of fibrine 
that pa rtly even inside the bladder and q uickly after i t was 
passed into the chamber-pot, it form ed n, firm gelatinous sub
stance, and in one such case the clots formed in the bladder 
made the voithnce of the urine impossible without the help of ti 

c'1theter. 
Purulent inflammations o[ the urinary channels are occasion

ally associated wi th diffuse di sease o[ the kidney structures ; 
indeed, in some cases of this kind both affections are alike con
cerncll in the production of n,lbuminous urine. In such cases the 
microscope occasionally gives us the informn,tion we require ; 
thus, if one finds so-called casts in the sediment, besides pus 
corpuscles, one may decide with certain ty thn,t the albumen con
tained in the u rine did not emann,te alone from the purulent 
inflammation of the passages, but was furni shed, n,t least in some 
part, by some disorder of the kidney. I t is not, however, 
alwn,ys possible to find renal casts in a sediment conta ining pus, 
when the kidneys really are concerned in the production of the 
albumen mixed in the urine. There remn,ins s till to mention n, 
peculiar kind of albuminmia, in which the kidneys do not 
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seem to be affected and as to whose exact nature we are still 
uninformed-the so-~alled chylmia (chylous urine). This remal'k
able disease, which we are told is common enough in some trop
ical l'egions, especially in the Brazils ancl in the Southern States 
of Nol'th America, comes vel'y r'1.rely under our observation in 
Europe. One thing, ho\\'ever, especially noteworthy about it, 
is that a 1a1ge pl'oportion of the cases which have been studied 
in Europe has befallen persons who were either born on the other 
side oI the Atlantic, or had lived there the g reater portion of 
their Jives. The urine in this di sease presents, on exceptional 
occasions, at !'are and long interval s or time, an aspect that 
might easily be mistaken for milk, this appearance dependi ng 
upon a qnantity of fatty matters, stirred up into a fine emulsion. 
and mixed with the secretion from the kidneys; in fact, the fat 
is sometimes so abundant as to form a thick cream upon the 
surface or the fluid . 

This urinary fat, howevf'r, looked at under the microscope, 
does not presPnt the form of fat cells OI' fat drops, such as we 
see in ord inary milk, but appears as a finely grannlal' opacity 
that perrndes the fluid , and is capable of being enti1·ely separntecl 
from the urine by treating this with ether. In a case which 
came unclel' 111y care, 100 c. ctm. of Ul'ine, treated in this way, fur
nislll'cl l.14 g ramrnes of solid fat after the ether hacl been alloll'ed 
to evaporate ofl' Pntil'ely; in the fluid from which tl1e fat had 
thus bePn rpmovecl, 0.98 grammes of albumen were found. Noll' 
the Iat furn isl10d by urine of this kincl comlncts itself exactly 
like the fat of r hy lE>, ancl hence the name chylurici, which has 
be<'n employed to distingu ish the di sease. This chylons urine 
invariably contains a considerable q uantity of albumen, and 
often so large an amount of spontaneously coagulated albumi
nous clots in the fluid as to make the whole mass set into a soft 
milk-\\'hite jelly, which, from the presence of a Iew red blood 
corpnsch•s entangkcl in it, may assume a rose pink color. This 
coagulat ion of tlrn fibrine may even take place within the blad
der, ancl offer some obstacle to micturition, quite the sa me result 
as is known to happen after cantlmridcs poisoning. 

As inva l'iably present as the fat and albumen in this chylons 
urine, we fincl reel and white blood-cells, the characteristic formed 
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elements of chyle; my own experience, howevel', tallies entil'ely 
with that of other obse!'vers, in that I have always fail ed to 
discover renal casts, which it is very rare not to tind in cases 
of true renal a lhnminuria. 

Both the aspect and the character of this di sease vary from 
time to time; for months the water may be clea!' and transpa!'ent, 
and neither albumen nor fat nor any elements of the chyle be 
traceable in it; at these times the patients who, so long as the 
chylnri a lastec1, were pale, thin, mid good for nothing, improve 
in the most astoni shing manner. 

Thu s the lluctuations in the disease prolong its course 01·er a 
long lwriod of yea!'s hefore the fina l fata l termination is reached 
by exhaustion. The pathologists have up to the present time 
proITe1·ec1 no explanation of thi s anomaly why the chyle should 
thus enter at one time temporal'ily and at another thus more 
persistently into the sec retion of the kidnPys. \Ye barn been 
forced to content om selves with the following hypothesis, tha t 
in chyluria some abnormal communication must ex ist between 
the lymph a nd chyle vessels on the one side, and the renal 01·gans 
on th•' othel'.' It is easy to suppose tha t either in the kidney 
itself 01· in the l'enal passages there may exist some c1ila tati on of 
the ly mpliatics (lymphektasis), and that by rupturn of the " ·all 
of one of these i ts contents may pass directly into the urina ry 
passagps; pI'OO f positive, ho\\"ever, of the correctness of this sur
mise has, so far a I know, neYer )'Pt been furni shec1 in a single 
case of chyluri a. In the mean time there are obserrations enough 
of an escape of chyl e as the consequence of d ilatation of the 
lymphatics in other organs (peni s and scrntnm, fo r example). 
Anatomical proof has been gh·en of tlw occu1Tenl't, of lym phan· 
gioma in the kidneys,' so tint the conjec tu re mooted is supported 
by facts in its farnr, a 11d ap1wa rs justifiable. Still , e,·en should 
a com munication between the lympha tics and nrinal'y passages 
be fo und to exis t, the appearance of chy lc in the uri ne will st ill 
l'emain u nt•xplained, since, in the complaint we are di scussing, it 
is not ly mph with which we ha1·p to deal lrn t trnc chyle, as the 

1 J(iilmt, Lehrbuch der physiologischen Chemie, S. 5.n, 
? Jlesclil, Wiener mediciu ische \\'ochenschrift, 18Vl.i, No. 31. 

VOL. XV. --8 
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enormous amount of fat which it contains testifies. So we are 
further forced to the conclusion that, owing to some insufficiency 
of the valves in the lymphatics, actual chyle from the chyle
duct (cistema chyli) forces its passage backwards into the lym
phatic fi stula. 

The addition of albumen to urine, made at some part beyond 
or outside the kidneys, is quite a subordinate matter to the sub
ject which occupies us principally in the present work, and really 
only merits mentioning for its value in settling difficult ques
tions of diagnosis. \Ve have to deal only, at the present time, 
with albuminnria renalis-that is, the mixing of albumen with 
urine in the organs where the latter is being secreted and at the 
moment of its secretion. 

In the course of the last century various practitioners had 
observed that persons convalescing from scarlet fever often passed 
bloody urine and were dropsical ; and subsequently Cotugno' 
was the first who, in Anno Domini 1770, published his observa
tions showing that dropsical persons conlcl pass urine which, 
although not blood-colored, might coagulate just like white of 
egg on being heated. As Cotugno found a substance which 
gave the same reaction in the dropsical effusions which filled the 
different serous sacs of the body, he regarded the excretion of 
albuminous urine in dropsy as only a spontaneous or natural 
effort of the healing powers, and assumed that this was nature's 
mode of ridding herself of the difficulty by removing the patho
logical product through the kidneys. Cotugno's discovery was 
not lost to the world; it received the consideration it deserred, 
and was principally established by the labors of some English 
physicians. Cruikshank took the presence or absence of albu
men in the urine of dropsical subjects as hi s guiding principle 
for di stinguishing one form of dropsy from another . \Velis had 
a lready noticed, i11 his pathological inquiries, certain anatomical 
alterations, to wit, thickening of the cortical layer from depo-

1 Dominici Cotunnii de Iscbiade nervosa Commentarius. Viennro, 1770, p. 28. 
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sition o[ coagnlate lymph, in pmticular kidneys which had 
secreted albuminous urine during life; but he did not imagine 
that a kidney must, in m·ery instance, be diseased if i t furni shed 
a urine much mixed with serum. \\Tell s, too, was the first 
person to show the presence of albumen in the urine of a per:;on 
who was uot dropsical and had the appearance of health. 

The frequency of kidney disease in dropsical subjects, and 
such as had exhibited albumen in their urines, did not escape 
Blackall ; ' thi s author, however, maintained that the changes 
exhibited in the kidney were not the cause of the albuminuria, but 
were themselves common results of one and the same primary 
affection, namely, a state of general intlammation ; and to thi s he 
attributed both the passage of nlbumen from the blood into the 
urine ancl the kidney alterations. 

The doctrine of albuminuria entered upon a fresh phase when 
Richard Bright,' in 1827, published his reports of medical ca8es. 
Bright showed that certain alterations in the kidney, which Imel 
been first accurately described by him, were associated with the 
excretion or albuminous urine, and inferred that this albumi
nul'in might be accepted as the sign of those pa thological changes 
of the kidney which were besides likely to induce general dropsy. 
Bright certainly guarded himself, later on, agninst the objection 
urged against him, tha t he had accepted albuminuria as the 
infallible indicant of one particular di seased condition of the 
kidneys, or had id entifi ed albuminuria with kidney di sease ; but 
hi s actual expressions were so worded that no one could object 
to the meaning forced upon them, that he really accepted the 
presence of albumen in the urine as evidence of renal disease, at 
least in com mencement, if not confirmed. Now this complaint, 
by Brigh t' s account, began in some functional disturbances, but, 
by persistence in its functional disorder, the structural changes 
of the kidney would surely follow. The researches and obserrn
tions both of Christison and of Gregory certai nly confirm Bright's 
doct1'ine, although objec tions to its correctness were not wanting; 

1 Blackafl, Observntionson th e Nature and Cure of Dropsies; and 1>nrticulnrly on the 
Congulable Part of the Bloocl in the Urine, etc. Philadel phia, 1820. 

~Reports o[ Meclicnl Ca!:!CS, selected with a view of illnstrnling the Symptoms and 
Cure of Diseases by n reference to 1\forbicl Anatomy. London, 1827-:.H. 



30 Il.tRTELS.-TllE GEXERAL SY1IPT0)!S OF REXAL DISORDEl~S. 

thus Gra,-es, Prout, and other \\Titers in GrPat Britain, asserted 
tliat the real caLtse of the albuminuria and also of the kidney 
tfo<ease was not the alteration in strncture of the organs that 
secrPtecl the urine, but snbsistt>cl in some a.b nornal composition 
o[ the blood or in some perrnrse con:;truction of the albuminous 
elenwn t of blood sernm. 

These different Yiews are not reconciled even at the present 
time. \\'hile many physicians to-clay read the term albuminuria 
as an equivalent for kidney disease, there arc others who attrib
ute some, if not all, such cases to an altered colldition of the 
blood. 

Stokvis,' of Amsterdam, in his work, entitled Experimental 
Inquiries into the Pathological Conditions which lead to the 
Development of Albuminuria, ]ms furnished an important con
tribution to the etiology of this symptom. The conclusions to 
which his experiments and hi s obs~rvations forced him, and 
"·hich he succinctly states at the end of his work, were, that he 
could not discover any chemical change in the blood to explain 
the albumimufa, but was forced to attribute this symptom in 
e1·ery case to some disturbance of the circulation and to an in
crease o( the normal blood pressure in the excretory vessels of 
the kidneys. 

If from this bl'ief historical introduction we tnm our atten
tion to the subject o( albuminmia morn minutely, we may set 
the following conclnsion as certainly anivetl at: 

The combination of alb1imen with iuine is in every case evi
dence of pathological conditions. 

The ,-essels charged with the duty of secreting the urine, anil 
notably or <'Oui·se the ~Ialpighian bodies, uncler their normal con
ditions c1o not allow o( any transuclation of the albumen of the 
blootl Rerum. The fact is one which we may accept as fully 
eRtabJi , hecl, notwithstanding the opposite op inion expressed by 
von \Yittich , ancl prev iously noticed by ns, tho g rounds for 
it' enl•·rtai nment hadng been clisproncl by Stokvi s. It is not 
in harmon y with our experience o[ the process of secretion 

1 Recherches cxp6rimentnles sur les cond itions pntbogCuiques de l'nlbuminurie. 
Journal de MCdecine de Bruxelles. Vols. 44. 45. 18G7. 
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in other glands, a nc1 leas t of all with the laws of c1iffusion that 
obta in ou tside the body, that albumen can be forced through 
anima l or o ther membranes except as the resul t of inord ina tely 
high pressm e.1 " ' ithout doubt we nrnst take into consideration 
the epithelial layers covering the capilla1·y tufts interposed 
wi thin the glomeruli, which subject the lluid witlli11 the ,·essels 
to a process of spontaneous filtration and serve \'ery essentiall y 
to retain the al bumen of the serum in the blood. 

Ko c1eparture from a normal conc1ition of the bl ood can lead 
to any infracti on of the la w above stated. The opinion not Jong 
since entertained, that mere thinning o( the blooc1-sernm (hyclnc
mia) was of itseH s11ff\cient to a llow overflow of albumen in to 
the urine, has been or er thrown by the ex periments o( Stokvi ~, 
which showed that thi s could not take place wlwn all unna tma l 
increase of pressure in the genernl circulation was exclm1ed. 

The same inquirer ac1mits the possibili ty of p roducing such a 
thinning o( the bl ood, hydne mia, by injecting water in to the 
w ins or a11 a nimal (after this has been bled beforehand to a COi" 

responding a.mount, to nxoid any unnatural increase of blood 
pressm e), n; to lead to a d issolu tion o( the bloo(1 corpusclt>s in 
the now inqJo\·eri shec1 serum , thus pPrmitting hmmoglobin, the 
coloring constituent of the bloo(1-cell s, to pass over into the urine. 
A urine, howe1·cr, that contains hmmoglobin is bl ood -colore(1 
ancl g ives the reacti on of albumen, an albuminous matter being 
formed ont of l1ic111oglobin, as is sh own by response to the onli 
nary tests for albumen.' Stokds contpnds for the impossibili ty 
or the serum in ma n eve r being so thin by disease as to ad mi t of 
the solution o( the blood-cell s, although he was able to effect 
thi s a r tificially in a nimal s. But to the excretion o( lucmoglobin 
by the kidneys I shall ham occasion to return hereafter. \\' undt 
though t ho had di seoYered a cause of albuminuria in a lack of 
common salt in the bl ood sernm. This is denied by Stok vb, upon 
the g rounds o[ a series of experiments made partly u pon himself, 
when he abstained as fa r as possible from taking salt, and par tly 
upon animals, which he kep t on u diet absolu tely devo ic1 of any 
sal t at all. 

1 /(ii/me, Lehrbuch der physiologiscben Chemie, S. 542. 
~ Ku!tne, 1. c. S. 530. 
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Canstatt, and Prout, too, especially, had asserted that a chem
ical alteration or the albumen contained in the blood-serum, some 
error of formation in this, was the true cause of every case of al
bnminuria ; this alteration being of such a nature that the modi· 
fi ed or damaged albumen may be removed by the blood-vessels o[ 
the kidneys-each of these writers being in tltis respect in accord 
with the other. N either of the advocates of thi s opinion, how
ever, was in a position to show that the albumen thus excreted by 
the kidneys in albuminuria differed in any respect from that con
tained in ordinary sernm . Stokvis injected the albumen ex
creted with the urine of persons suffering with kidney disease 
into the veins of animals, without obtaining a trace of albumen in 
the urine of the animal, and concluded, therefore, that the theory 
of the ex istence of some peculiar modification of the serum
albnmen, which the kidneys were able to remove from the blood, 
had no foundation in fact. On the other hand, his experiments 
entirely confirmed the observations made by Berzelius long 
before him, that raw white of egg, injected either into the veins 
or subcutaneous cellular tissue of animals, quickly makes its way 
out into the urine. He pointed out the difference between the 
albumen of the serum and that of white of egg, appointed by the 
different conduct of the two substances when treated with nitric 
acid ; both :ll"e precipitated from their solutions by this acid, but 
the precipitate of serum-allmmen is easily and completely re
di ssolved in an excess of the acid, while that of white of egg albu
men dissolves with extreme difficulty, ancl never completely. 
vVhi te of egg albumen, taken raw and in laI"ge qL1antities as a 
sole article or food, passes over into the urine, according to the 
observations or Teganl, Brown-Sequard, Hammond, and Claude 
Bemard, who experimentecl with it. Stokvis, after feed ing him
self ancl 11is friends upon a very large amount of raw eggs, was 
unable to dPtect a ny albuminuria in consequence of it; still 
rabbits thus exclusively feel by him, a s a rnle. excreted albumen 
in their urine; the albuminnria, however, even then was arrested 
when he gave them cooked or coagulated instead of raw white of 
egg. 

Stokvi s upon thi s assumed that raw white of egg could he 
absorbed directly ancl unchanged from the s tomach, and be ex· 
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creted again at once by the kidneys, and that coag ulated albu
.men could only reach the blood-vessels after previous digestion 
and conversion in to peptone. He further disputed the fact, 
avowed by some writers, of the presence of peptone in normal 
urine. Serum albumen, given by mottth to rabbits, produced in 
his bands no albuminuria. 

Apart, then, from the possibility of raw white of egg being 
direc tly absorbed into the circulation, and the passage of hromo
globin into the serum as a decomposition product, there is, 
according to Stokvis, no such thing as an albuminuria of pure 
blood origin having its sole SOtlrce in some abnormal state of 
the blood serum. 

In hi s experiments, however, Stokvis evidently overl ooks, or 
rejects with unfairness, the possibility of other albuminous sub
stances besides serum albumen, of which not a few arc conlainecl 
in the blood, passing over into the urine. Since J. C. Lehmann,' 
of Copenhagen, first stated with positiveness that every specimen 
of albuminous urine contains, besides serum albumen, .Cflobuli n, 
the fact has obtainecl the full est confirmation, and this most 
recently at thP hands of Edlefsen ' and Senator.' The circum
stance itself ought to surprise us less, because globulin,' 11nlike 
ordinary serum albumen, can diffuse itself through animal mem
branes-nay, rathp1· i t ought to astonish us that this substance, 
which is always contained in normal serum, shoukl not, by 
reason of its propPrty of diffusibility which we ha,·c learnt, pass 
over constantly into the urine of healthy persons. 

Lastly, Gerhardt has made some obsenations,' showing that 
an albnrninous substance, precipitable neither by boiling no1· hy 
Jlitric acid, but easily detected by alcohol, may be pres<>nt in tlw 
urine. This condition of things he denominates latent urine albu
men, and Seek s to PXpiain its [atellC)' either U[JOll tiH' grou ncl Of 

' Zur Chemic des Eiweissbaros. Virchow's Archiv. Bel. 56, S. 12.J. 
'BC':t.riige zur Kenntuiss der Eiwcissstoffe des Harnes. Deutscbes Archiv f. klin. 

Med. Bd. 7, S. G7. 
3 Ueber die im Unrue vorkomwendcn Eiweissk6rpcr u. s. w. Vircbow's Archiv. Bd. 

G01 S. 47G. 
4 X ii.lme, I. c. S. 223. 
& Ueber die Eiweissstoile des Iforncs. Deutsches Arch iv ftir klin. l'tleU. Bd. 5, 

s. 212. 
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some peculiarity in the constitution of the albumen itself, or upon 
the presence of some peculiar elements in the urine which interfere 
with the production of the ordinary albumen reaction. In a later 
communication Gerhardt gives another explanation of th is anom
aly, stating that it is clue to a decomposition of serum albumen 
in to peptone under the influence of a fever temperature, just sucl1 
as may be accompli shed in the laboratory by protracted boiling 
('Viener med. Presse, XII. Jahrgang, 1871, 1). Senator asserts 
that peptone appears in small quantity in every urine that con
tains albumen, and supports his statement by several observa
tions and tests. 

This last- mentioned fact serves, however, in no wise to sup
port the doctrine of an albuminuria of blood origin in the sense 
in tended by Canstatt and Prout and their followers. 

I n everv case tile explanation qf the excretion of albumen by 
lite kidneys must be sought for in disturbance of tlte processes 
by ioltich the secretion of urine itself is effected. 

It follows that the next poin t to which our attention must be 
directed is the anatomy of the kidney itself, and what changes 
they are that take place in the tissues that compose these organs; 
and first aud foremost we must speak of the cells that line the 
renal tubes. Careful examination has taught others as well as 
myseH that it is no such rare event for kidneys to secrete albumi
nous urine during life, which yet after death present no trace of 
histological alterations, either in their (glandular) cells or in their 
int<' rstitial tissues; while, on the other haucl, ki c1neys which are 
extensively diseased, whose gland-cell s and interstitial frame
works exhibi t pathological degeneration of extremest kind, may 
fornish a urine totally free from albumen. 

At a ll events, then, pathological alterations or the epithelium, 
or of the matrix tissues of the kidneys, must be of very second
ary importance i11 the production of albuminuria. At the same 
time Senator is perfectly right in saying that through loss oi 
rPnal epithelium, and in consequence of disturbances of nutri tion 
o[ most various kinds, albumen or some modification of it
rnyosiu- may escape from the nutrient Jluids and be mixed with 
the urine. But, surely, the quantity of albumen thence arising 
would be" very minimum. 
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Tlte overflow (passage) of serum albumen from tlte blood
ussels into tlte renal tubes of the kidneys will in every instance 
be proportioned either to an existing abnormal increase qf tlte 
Ulood-pressure, or to an altered state ef tlte walls qf tlte vessels, 
or to a combination ef botlt these causes acting togetlter. 

I shall endea\"Or to show hereafter the correctness of thi s prop
osition, and to apply to importanL clinical cases of albuminuria 
this theory, which accords generally with the conclusions anh·ed 
at by Stokris, in his inquiries into th~ conditions rPquisite to 
produce albuminuria. 

Experience teaches us that animal membranes, such as are 
employed for purposes or filtration, are so li tt le permeated by 
albuminous substances, even when filtered under very high pres
sure, that a ,·ery small percentage amount of albumen passes 
through the filter; still, the albumen content of the fluid thus 
being filtered remaining the same, we perceive that the albumen 
contained in the filtrate increases directly in quantity according 
to the degree of pressure employed. Now, tliis may happen, 
because the filter membrane or medium becomes more stretched 
under the greater strain, and because its pores are co1Tespond
ingly enlarged. 

The vessels or the kidney from which the urine is secreted, 
the capillary coils of the Malpighian tufts, are the pa1·ts which 
we must regard as filte1·s of the aborn·mentioned kind, which, 
under nornial cirrumstnnces, as above noticed, never al1 ow any 
transndation or the albumen or the blood S<'nllll. The permea
bility of this filt er, howe,·er, like that of the animal membrane 
employed in experiments outside the body of an animal, increases 
with the pressm e employed; and then it may chance that the 
cells which form the covering of the capillary coil s loosen and 
separate from each other under the strain to which the glomern
lus is subjected, and admit of pores, or passages, forming in the 
epithelia l network; thus it becomes conceivable how the coats 
of the blood-vessels of the kidney may come to allow the transu
dation of the serum albumen through their pores, without suffer
;ng further change of strnctnre, directly the blood pressure bear
ing upon them exceeds certain bounds. 

Thus pe1fectly liealtliy kidneys, solely in consequence of an 
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altered state of blood pressure ~won their vessels, can excrete 
albuminous urine. 

This fact has been fur ther confirmed by experiments upon 
animals, by stopping the return of blood through the renal vein. 
On the other hand, recent experimenters and very careful oper
ators, who have artiti cially increased the pressure in the arterial 
system, have altogether failed thereby to induce albuminuria. 
Later on, however, I shall be able to prove that abnormal pres
sure in the arterial renal vessels is the sole cause of albuminuria 
in particular pathological conditions. 

Albuminuria may arise, as an entirely transitory symptom, 
from abnormal elevation of the blood pressure, anc1 pass off 
aga in as quickly as the cause from which it arose; but, on the 
other hand , this cause abiding, it, too, may endure; and lastly, it 
may come and go, fluctuating with the varying grades of pres
sure which produced it. It is a constant rule, however, that when 
albuminuria exists, which is the result merely of undue pressure 
upon the vessels of otherwise sound kidneys, and is not depend· 
ent upon alterations in the coats of these vessels, the actual per
centage amount of albumen held in the mine is but little; and 
the results are the same as those which we observe in the fil
tration of albuminous fluids, under pressure outside the body, 
when the actual quantity of albumen which transudes under 
any g reat pressm e is perfectly trivial compared with the amount 
containetl in the fluid thus employed. 

In the clinical cases of albuininnria due to heart disease, 
the process which takes place agrees most closely with that 
which is instituted artificially when we increase the blootl pres
sure in the renal veins. P ersons who ham serious Yalvular ob
struction, especially those who have mitral stenosis, and those 
who are affected with extensive muscula r degeneration of the 
heart, excrPte urine, which constantly flu ctuates in its albumen 
content, being now albuminous, now free from albumen, accord
ing as the cardiac lesion is little or severely oppressing the gen
eral circulation of the blood. Thus so long as care and treatment 
are able to obv iate or diminish the disorde1·ed circulation, a 
diminution or the nlbuminmia can be contidenLly expec ted, as 
temporary or endul"ing evidence of benefit received . In this class 
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of cases the passage of albumen into the urine is dependent upon 
structural alterations of the kidneys, which we percei,·e, in fact, 
in the deacl body to be quite indistinguishable from what is 
recognizPd as cyanotic indnration, and which is due to rnrying 
degrees of pressure compelled by disturbance of the general cfr
culation. 

F or instance, the urine of these patients contains albumen 
directly the pulse at the wrist falls to its lowest ebb or weak
ness and the stasis or circulation in the veins advances to estab
lished cyanosis, and then, in consequence of the diminished 
arterial pressure, the quantity of urine cxcretecl per diem fall s 
to a minimum and its specific gravity rises above nornial , 
until at last liydrromia and dropsy ensue, on account o( the 
diminution or the renal secretion ancl the retention of water in 
the system associa ted therewith. Again, in these patients, the 
albumen disappears from the urine, as soon as the arterial pulse 
becomes stronger and the cyanosis less marked, and as soon as 
larger quantities of a more watery urine are excreted. The mine 
becomes permanently alouminons, when the general symptoms 
of cardiac inadequateness above described admit of no abate
ment, because they arc no longer temporary. 

Entirely agreed as all m1thors are in their description or 
this form of albuminnria, it still appears to me that hern and 
there somewhat obscure ideas are enterta ined upon its imme
diate mechanical cause. 'rJ10s it is a::;sumecl that a congestion 
of the renal veins takes place and ex tencls backwa1·ds through 
the capillaries to the va$a efferentia, reaching to and distending 
the J\falpighian tufts, that an increased pressure is thus pro
duced within the coils of the glomcruli, until at last albumen 
becomes squeezed through the walls of the capillaries. l'l ow a 
venous congestion, reaching up to the tufts themselves, as a con
sequence of disturbance of the circulation, such as we have here 
under discussion, would be rare ancl exceptional indeed, sinre 
" the vasa. efferentia, ,, as Senator 1 rightly enough remarks, 
"present a more favorabl e mechanism for obviating local and 
general stasis than we di scover in any other capillai·y appara-

'L. c. S.49G. 
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tus or the whole body, splitting up, as they do, into a duplex 
capillarization, two sets of networks really intervening between 
the artery and the vein. Any obstruction to the venous outtlow 
will press first and han1est upon the in terstiti al capillary sys· 
tem, anc1 thence be directed backwards, in the direction of 
least resistance, upon the renal arteries. "\Vhile, therefore, the 
interstitial capillaries, like those of the rest of the body, will 
experience the foll impact of an augmented venous tension, the 
capillary coils inside the glomernli themselves can have only a 
pal't of this additional bmden to suppol't." ' 

Now since the pathological conditions which bring about such 
a genera l stasis of blood in the venous system o[ the kidneys are 
necessaI"ily accompanied by a diminution or arterial pressure, 
the vessels of the Malpighian bodies, in which variations or arte· 
rial pressure al'e pl'incipally felt, must expe!'ience a less than nor· 
mal strain. " For in them the diminution of arterial pressure is 
felt in its full entirety, the increasecl venous tension only in 
some degI"ee" (Senator). After death one finds the glomemli 
of the cyanotic indurated kidney only moderately fill ed out
indeec1, according to some authoI"s, they are in part a trophic. 
Klebs is or opinion that ernn slight increase of pressure in the 
arterial system is suffi cient, when the venous outflow is rendered 
at all c1iflicnlt, to lead to the escape of albumen or blood from 
the glomcmli. 'l'his opinion is certainly completely conect of 
those rarer cases in which the venons outttow is obstructed by 
obstacles of a mere local kind, as, for instance, by thrombosis of 
the renal veins, the arterial blood-stream continuing to reach 

1 TRANSLATon's NoTE.-The above quotation from Senator scnrccly states the 
peculiarity of tbe blood capilln.rizations so clearly as to enable the reader to master 
the exact situation of affai rs and realize its ind isputable importance. The glomer· 
ulu~ truly hangs, like a cnrrant, on it.-; efferent art:.erinl stalk, nnd the first capillariza
tion takes place in its interior ; the W.uing efferent vessel, the trunk or reunion, next 
breaks up into the second network, which spreads between the curliug or secreting 
tubes; far the larger quantity, if not quite all the blood thence resulting reunites into 
main trunks, the so-called arteriolro rectre (vasa rcctn, Danders), which. thirdly, and 
lastly, split up into cap ill aries, which course beside the straight or excretory medul
la.ry renal tubes, and finally unite to form the rndicles of the renal veins.-(For further 
details, vitle paper by translat.or in Vol. I., p. 176, of St. Bartholomew's Reports, 
Londou 1 186;}1 entitled " Minute Structure of the Kidney. n) 
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the kidneys at its normal rate of pressure. I had the oppor
tunity of observing a case of this kincl in the year 1865.' 

('.\SE I. A robust , well-made man, forty-four :years of age, wns hrought to 
my Clinic in J unc, l BG5, on account of an enormous ccclcmntous swelling of the 
lowcl' half of his body, which reached some little distance above the vault of the 
rilis into the soft tissues covering the thorax. The ccdcma was distingubhablc 
from that o( ortl inary anasnrca of the subcutaneous tissues met with in kidney dis
ease, because of the deep cynnotic aspect of the swollen skin , the smallest super
ficial ,·cins appc~\l'ing blue-red upon its surface, and being scnttt' l'Cd about in all 
directions, cnonnously di stended, giving an nppcnmncc which contrnstcd in a 
very remarkable manner with the extreme pallor of Jii s face. 'J'hc enormous 
enlargement of tl1e principal cutaneous veins, wl1icll form ed thick networks on both 
sic.leg o f the body, in the lumbar region, and over the anterior abdominal wall, 
furth er appoi nted a causation quite di stinct from renal disease. This enlargement 
of the cutaneou!:> veins extended anteriorly up to the lower intercostal spaces 
where the thick truuks penetrated into the deeper st ructures. The heart and lungs 
prescntecl nothing abnormal about them, :md the radial pulse, beyond being mod
erately nccelcrated, was not anomalous. The peritoneal cavity contained no fluid, 
although the abd ominal walls were, as abo\'c noticed, so extensively swollen and 
ccdcmatous. 'fhc patient passed a fair quantity of urine {1,640 c . ctm. daily), a 
urine, ns a rnle, manifestly tinged with blood, and wliose specific grav ity ranged 
from 101 I to 1013; it contained albumen, in pretty large quantity, constantly, and 
presented a sedi ment or red blood-cells, epithelial cells, and casts. 

The diag nosis made was thrombosis o( the vena cnvn nscendcns, nit hough it was 
impo~ible to explain the thrombosis, tli e pat ient heing unahlc to tell us anything 
that threw any light upon its causation. On tha 17th of August he died, a large 
quantity of ftuid having collected in the peritoneal cavity and in the ri ght pleural 
sac before his death. 

At the post-mortem the lh-er was found firmly attached to the diaphragm and 
other neighboring organs by thick bands of adhesion. Jl:i zcl-nut sized g ummatn 
were scntt<.•rcd throughout the Ii \'Cr substance: the vena cava nscendens was tightly 
comprcssc<l at the poin t where it enters into the groon at the posterior borclcr of 
the li n·r; its wall was wrinkled lengthways and plugged with a very old clot, 
which was in a state of fatty clegenemt10n. This thrombus could be tracked 
d ownwards and peripherally through both \'enre lli ncrc into the crurn l veins. The 
tunicn aclventi tia of the vcnn cava was thickened at thr spot where this nsscl 
enters the liver groon, nnd the liver substance in its immediate neig-liborhood 
was entirelycon \•e1tccl in to a callous conncctiYe tissue; this it wno; that hnd effected 
the na rrowi ng of the sulcus in which the \'Cna cava. lny. Except in the li H r, there 
was no trace of any other syphilitic lesion in the body. 

1 The CnRC ifl fully describP<l in an Inaugural Thesis by Dr. G. Dreis. Venarur..i 
thrombo.sis tria spccimina. Kilia.:: 1 lSCiU. 



46 BARTELS.-TflE GENERAL SYMPTO)!S 0 }' RENAL DISORDERS. 

This case shows how the urinary excretion conducts itself 
when the cunent from the renal veins is obstructed, whil" the 
arterial blood-supply is unaffected. The claily quan tity or urine 
remains abundant, bu t its specific grav ity is below normal
while albumen, and generally blood too, is present in the se~re
tion. Quite otherwise am the conditions under which secret10n 
is conducted when there is general venous s tasis, and the urine 
is albuminous in consequence of cardiac incompetency ; then in 
the degree in which the pulse becomes small and feeble, the 
daily quantity of urine secreted diminishes, falling to less than 
a hundred c. ctm., while its specific gravity ri ses to 10313 or even 
1040. Albumen and traces of blood are then di scovered for the 
first time in the patient's urine, when hi s pulse has become 
scarcely perceptible and the blood tension in his arterial system 
has sunk to its lowest ebb. The albuminuria in such cases some· 
times disappears with surprising mpiclity directly the pul se 
reco1·ers itself, the increase o[ arterial p ressure procuring the 
excretion o[ a larger quantity of urine o[ lower specific gravity. 
Now, why have we albumen in the urine in tiles" cases 1 
Cohnheim's resea rches upon venous congestion give us a pre
cise answer to the question. Cohnheim has shown that, follow
ing upon stasis in the veins, we have not merely escape o[ blood 
plasm, but actual emigration o[ reel blood-cells through the walls 
cf the capillaries into the surrounding tissues belonging to that 
particular prov ince of which the veins are obstrnctecl. I am 
altogether of the opinion entertained by Senator. and which I 
ha1·e prev iously expounded, that the rPla tively scanty albumen 
and blood, which the mine contains in cases of heart disease 
with cya nosis, finds its way into this secretion. only after it has 
reachecl the renal tubules, ancl emanates from the capillary net
work surrounding these. 

A striking proof of albuminuria solely dne to alteration in 
the blood pressure, ancl at the same time o[ the dependence of 
this symptom upon the pressure alone, is furni shed in the human 
subject by the following remarkable case o[ illness : 

CASE IL-A tall, shot-up lad, of sixteen years ( It. from N.), had been suffering 
for five years w1tl1 nu illness attended by fever, wl11ch hat! kept hmi a Jong while 
confined to his bed. His father called his illness nervous fever (it was probably 
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myclilis). In consequence of it, extensive atrophy lrnd set in over several groups 
of muscles, while certain other sets had Lecumc stoutly developed. Thus the 
muscles of the uppcl' parts of both his arms were but sorry relics, while those of 
his fo1·carms remained unusually powerful. The pcctornlcs hacl wasted away 
nearly altogether, and the abdominal muscles were of much diminished volume. 
The muscles which nod lhe head, the sterno-clciclo-mnstoids, on both sides were 
liypertrophied, but the M. cucullaris (trapczius) of lhc right side was very feeble, 
while that of the left side was very powerful; the glut::ci on both sides were 
soft and feeble; the longissimi dorsi were well developed; the muscles of both 
lower extremities were wasted, those of the right more thnn those of the left, and 
most espeehilly at the lower part of the thigh on its anterior aspect. As n conse
quence o f this, so uncommon and so extensive a musculM atrophy, it followed, 
amongst other things, that the pelvis hnd become bent over from above downwards 
to a most remarkable extent, ancl that the young fellow, to he able to stand 
upright and get about at all, had been compell<'d to stretch hi s spine so thnt this 
appeared bowed out in front in the thoracic portion (lordosis). Directly the 
patient s:i.t o r laid himself down, the natural curve belonging to the spine in its 
thoracic part, its convexity towards the back, 1·eappeared. But tliis condition of 
things liacl further led to the actual diameter of hi s thorax, from lx·hind forwards, 
being rendered considernbly less when he got up and walked than when he sat or 
lny down-so much so that the diameter of lii s chest measured, from the rout of 
the ensi form cartilage to the spinous process of the ninth rlorsnl vertebra, 13~ elm. 
when he stood up, as against 18 ctm. when he was sitting, and n full 1G elm. whcu 
he lay horizontally upon his back. 

If we reckon now the following measurements as lo the thickness of the ninth 
dorsal vertebra, estimated through its spinous process, or inclusive of this, at 7 ctm., 
which wn.s what I found it to measure upon the skeleton of a sligli t ly built. perRon, 
and allow 1 ctm. for the thickness of the sternum, nncl then deduct the sum of this 
from the mcnsuremcuts of the chest of this lad, we shall find that. there remains at 
mo<.t n. space of only 5! ctm. between the hack hone nncl sternum, at the level of the 
hase of the ensifonn cartilage, when he stood upright, nnd even less than this nt a. 
<liametc:r taken at a slightly higher level. Now, when he stood upright liis heart 
was dri\•en forwards against the anterior chest wall, in n remarkable and quite 
m1111ist:1kable manner. 

The shape of the cnrcl iac area of dulncss when he stood up exceeded the limits 
mnl'kc<l out. when he was ly ing down, both upwards and to right and left, more 
thnn a centimetre, and the thircl, fourth. and fifth ldt ribs were plainly pushed 
outwarcls and forwards at each systole of the hc11rt. In consequence of this com· 
prcs.. ... ion, the contractions of the heart took place with far greater rapidity when he 
was in the standing than when he was in the lying posture. Thns when he was recum
bent his pulse numbered from seventy to eighty bc:\ts per minute i but it rose to 
from one hundred to one hundred and twenty directly he stood up; nnc.1 lastly, so 

:~::~t~:,~:.~c ~~o:i1:\·~::::u~::~ :;·:1:!~;,:i~~~l,1eo:~~~e~:;:; ~~~~la:)~~~~li[:o•il~~r:1fu~1~~~:~ t~~ 
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the two great arteries the heart sounds were r1uitc clcn.r. If, after such nu examina
tion , undertaken while the boy was standing, he was allowed to lie down, it was 
found that the pulse fell instantly to seventy-two beats, the ribs were no longer 
elevated at the sy!stolc as before, and the systolic murmur d isappeared nt once from 
over the lower part of the sternum, leaving the heart sounds sharp and clear. The 
cxplanlltion 1 assigned. to the above remarkable symptoms was as follows: hy 
reason of th!! ahnormal incurvaturc of the thoracic portion of the spine, the deep 
diameter of the chest was so shortened that that portion of the heart which lay 
between spine and breast-bone became compressed. Now, the portion of heart 
which fell in this situation was the right ostium venosum: this orifice, therefore, 
must sulTer notahle alteration of shape und er the condition of things which existed, 
since the fl ex ibl e l'ing of insertion belonging to the tri cuspi1l valve must nce<ls 
accommodate its·.:M to the pressure m'\dc upon it. In lieu of the ostium venosum 
being a. circle, it would then hecome an oblong or some such shape, while the three 
valve lappets, all>cit structurally normal , would be unable to close the orifice; thus 
there would ensue a relative incompetency of the valves when the lad stoo<l up. 
although directly he lay d own or sat down, and the heart was allowed to fall into 
its natural posture, and its right ostium venosum to assume its ordinary shape, its 
Yalvcs would cl ose again completely. 

Hence T nttribute<l the systolic murmur to a relative insufficiency of the tricuspid 
valve. The same circumstance, too, explained. I th ought, a further remarkable 
symptom. which ha exhibited. On the days during which he went about most he 
excreted albuminous urine regul:uly, whereas tho urine he passccl hy night was 
equally, as a. rule, entirely free from albumen i and upon the clays when I kept him 
in bed his day' s urine, too, presented no albumen. Now, in only one specimen of 
the urine he passed by clay did I find a cast, and this was a perfect ly hyaline one. 

Now, the conduct of the urinary secretion under the conditions 11hovc !>tatcd is 
so pcrs i~tent, it has been pro\·cd so carefully and und er such rcpea.tctl variation of 
the circumstnntia and mod ificantia, with such invariably identical results. that any 
error of ohscrya.t ion may Uc confidently set aside. 

Then, if the c11rdiac explanation of the symptoms which I have adduced be the 
correct onC'-and, if it he not, I cannot tell wlnt interpretation to set up in its 
stcMl - whcn the lad is upright, at each systole of his h E>art a blood wan is directed 
from the right Yentricle backwards and upward" in to the right auricle. and thence 
into his general veuous system. antl the blood prcsqurc upon his veins must he 
enormously increased hy <lay when he is ahout on his legs: and in this way. I 
apprehcncl , an O\rcrflow o f nlhumcn o f bl ood-scrum takC'S place at those intcrstitml 
capillnries which arc placed 1·ound al>out th :? tuhules carryin~ the urine out of the 
ki1ln ·ys (the excretory tuh:?s); and so long as tl rn venous pressure obtnins. just such 
nn outflow of albumen takes place as is the abiding consequence in cases o f g rnve 
cardiac incompetency. 

Dr. J\rnx Huppert observed transitory nlhnminurin nfter epi
leptic attacks (.\lbnminnrie ein Symptom des epileptischen 
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Anfall s. Virch ow's Archiv. Bd. 59, S. 367), in which, too, the 
albumen was far more copious a fter a severe than a fter a slight 
or abortive fit. Dr. Huppert does no t at t ribu te t he epilep tic 
albuminuria to the violent convulsive phenomena or the seizure, 
since the same albuminous urine, although in less degree, follows • 
upon the so-called epileptic ver tigo, in which no convul sion 
whatever occurs. F or the res t, it is self-evident tha t, beyond 
valvular and other lesions of the heart, anything which dis tnrbs 
the circ1ll::ttion aml so entails similar effects, namely , considerable 
venous conge:i tion, will prnduce albuminuria . 'r o this catego1·y 
of affections belong pleuritic effusions, obli teration of several 
branches of the pulmonary a1·tery, such as follows upo1l cirrhotic 
degeneration of the lung substance, or is the consequence of 
pulmonary emphy:iema. Still, as a rule, the above a ffect ions of 
the respiratory 01·gans do not of ten lead to conges ti ve albu
minuria. N or must we confound wi th them the a lbuminu1fa of 
phthisis ; fo1· in ph thisi:i, as is generally known, well-marked 
cyanosis is quite exceptional, and this notwithstanding so la rge 
a portion of the doma i1l supplied by the pulmona1·y ar tery has 
been des troyed ; moreornr the hectic fe1•er which accompa nies 
the disease so quickly dimini shes the general mass of the blood 
that the blood-vessels still remaining patent offer room enough 
to carry on the circulation, and hence no backward pressnrn 
takes place, a ncl no congestion of the general system remains. 
But yet phthisical subjects often do excrete albuminous urine ; 
this is so, but it is for other reasons, which I shall ha ve to speil.k 
of hereafter. Las tly, there is s till another form of transitory 
albuminuria which we mnst consider-rare enough in itself, bnt 
also dependent upon changeo in the bloocl-pressnrn, althoug h 
these a m merely local and confined to the renal vessels. I have 
only hacl t he opportunity of obserl'ing one exa mple of this 
myself- I mean of albuminnria which arises afte1· long and per
sistent blocking up of the ureters. I ha1·e already made men
tion of this ca e ill another work. ' 

CASE III. - R , inspector o f economies, aged 28. robust, had already cxpcricncccl 
scvcrnl attacks o f renal co li c when he came under my care, ou December 15 , 1807. 

1 Sammlung klin ischer Vo<triige. Red. v. R. Volkmann. No. 25. 
VOL. XV.-4 
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~:~::~ .;,~:~~.:~:~.:::::~:~'.:~:£::· ~~~.~~:~·.:~;~~-~~;c::.:~~~~i~;~~'.·:E'.::~~::·I.~ 
itiug, and an almost incessant though fruitless d esire to pass his water. Three days 
Jater his pain left him, but the vomiting continued; for one hundred and twcnty
two hours he had not passed one drop of urine, and the bladder, which was explored 
by a catheter, was quite empty. Then, with subsiclcuce of all hi s sy mptom~, there 
ensued such a copiou~ clischa1·gc o f water, that in twenty-four hours he liacl excreted 
3,02.J c. ctm. of urine. Th e urine had a specific g ravity of 100!), and contained albu
m en, and in its sed iment, Ucsidcs red blood-cells ancl epithelium, from the p c>lvis of 
the kidney and the ureter, there was a quantity of quite hyalinc, but for the most part 
very thi ck casts, although some smaller ones accompanied them in which were 
clustered the ordinary well conditioned epithelial cells from the renal tubes. Upon 
the rc·cstablishmcnt of the urinary sec retion, he felt completely well again, and his 
appetite returned ; but for four d ays the water, still copiously secreted , continued to 
be allJuminous, although so earl y as on the third day no furth er casts cou ld be dis· 
covered. On the secund day after the urine flow had returned , I found a fairly 
large quantity in the sediment, hut noticed thn.t instead of their being hyaliuc, as 
observed upon the first day, they were clouded by numbers of tiny particles of 
highly refractive fat drops. Fortunately (for my own re·assurnnce), the urine of 
th~ prev ious day was at hand, in which the casts, all of them, sti ll maiutaincd their 
perfect hyaline appearance. It was not till six weeks after thi s serious attack that 
our patient passed 1~ calculus about the size of a l.>1.:au. 

According to Max Herrmann's Teserirches ' into the effects of 
pressuee upon the glomernli and urinary tubules, we are Jed to 
interpret the albLun inons urine occurring in this case in the fol
lowing way: the passage of urine from the pelvis of the kid
ney being obstrncted, a clistentio11 of the latter at once takes 
place, and of necessity there ensues a blocking up or the urine 
tubules themselves. "Under such conditions all the blood-ves
sels must be subjected to pressure, ancl the veins certainly will 
sufl'er greater compression than the arteries, so that the bloocl 
will flow less quickly through them, circulating, as perforce it 
must, through the kidney under conditions or g reater than nor
mal tension." This ,-iew of IIenmann's is supported by the fol
lowing experiment which he made : "A clog was narcotized, ancl 
a canula placecl in its, renal vein to intercept the blood flowing 
through it. 'rhe ureter was now fill ecl with water, and this water 

1 Zcitschrift fi.ir rationcl. :Medicin. Drittc Reihe. Bd. 17, s. 25. 
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was alternately submitted to anc1 relieved from the pressure o( 
thirty-five mm. of mercury ; each time the ureter was thus dis
tended, the blood current through the renal vein, at all times 
pretty rapid, became slack ened, and was notably less rapid than 
when pressure upon the side o( the ureter was removed. " If we 
apply Ilenmann's theory to the explanation of our case, we shall 
be led to the conclusion that, as the result of long-continued sup
pression or urine and conscq neut increase of tension in the arteries, 
the capillary coils of the glomeruli become greatly dis tended and 
stretchec1 beyond their normal calibres; and then when the pres
sure is removed, anc1 free outflow of the urine once more estab
lished, the walls o[ the capillaries, still remaining stretched for 
some littl e time (being unable to resume their normal size at 
once), allow the albtlmen of the blood serum to transude. 

Similarly, as an enti rnly temporary symptom, and then, to be 
sure, one which c1oes not depenc1 upon any strnctural change in 
the kidneys, we meet with alb11minnria occurring exceedingly 
frequently in persons wlto are suffering.from sorne severe febrile 
movement. In these cases it is dtie to the extremely high eleva
tion of the temperature o[ the boc1y, and to its long maintenance, 
be the cause of this fever heat what it may. This febrile albumi
nuria occurs in the course of severe angina, in pneumonia, in ty
phoid fever, and in the congestive stage of the acute exanthema ta, 
in pymmia, etc. As the fever declines, and directly in the more 
ac1lte febrile di eases that defe1Tescence begins, the albumen, 
usually only sparing in quantity, disappears from the urine as 
suddenly as it came; but should the fever terminate fatally, 
when the kidneys are examined at the autopsy no pathological 
changes, such as explain the albuminuria which most certainly 
obtained during li(e, will be discovered. 

The patholog ical s tate designated as "cloudy swelling," so 
often described in the kidneys of persons dying of severe febril e 
disease, cannot be the cause of tlrn albuminmia observed dtuing 
life, for on the one hand we occasionally find kidneys presenting 
this asp ect, which come from p ersons who during life never pre-
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sented a trace of albumen ; and, on the other hand, we sometimes 
di scover no cloudy swelling when al buminuria was pre.sent .dnr· 
ing the fatal illness. Cloudy swelling of the renal ep1thehum, 
therefore, may well be, when not entirely a mere post-mortem 
change, as some suppose it, the co- resul t of the same active 
agency as tha t which produced the albuminu1ia; but it is not 

the cause of this. 
Gerlrnrd t ' was the first person to differentiate and distinguish 

this albuminuria of fever from that which is strictly renal and 
due to strnctural changes in the k idney. In the course of his 
investigations, already alluded to, he arrived at the idea that in 
renal or kidney -di sease albuminuria, it was more the sernm albu
men that passed in to the urine, while when thi s symptom was 
merely incident to the febrile state, the albumen subs tance repre· 
sented the rapid di sintegration of a great number of the red 
blood-cell s. Gerhardt, however, was unable to point out any 
very obvious difTerence between the albuminous material fur
ni8hed in these differently origina ted form s of alburninuria; 
although, in some cases of the febril e albuminuria, this sub
stance appeared in wha t he calls the latent or pep tone form , when 
it is not precipitable by boiling after addition of nitric acid. But 
then his so-called latent passes in to the ordinary form of albumen 
after a matter of one or two days. 

Obermuller ' adduces further similar observations. As for 
myself, I have not had time to undertake any extensive examina· 
ti on oE the urine in fevers with the view of ascertaining its pep· 
tone content ; years since I considered the question of ordinary 
album en in urine of thi s kind, and then I could not make out 
that that which was present in febrile albuminmia- using this 
term in its ordinary acceptation- differed a t all , in its response to 
the usual chemical agents, from what is furni shed in persistent 
albuminuria. One must therefore agree with Gerhardt, when he 
says that in the subjects of acute fever, whose temperature stands 
pPrsistently above 40° Cent. (104° F. ), albumen passes into the 
urine, because the process of fil trati on, by which the urinary 
secretion is elfectecl at the :Malpighian bodies, is, by reason of 

1 1. c. s. 213. 
1 BciLriige zur Chemie des Eiwei.ssharn.s. Inaugu rtU.dissertation. Wi: rzburg, 1873. 
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the abnormally eleva ted temperature, conducted under entirely 
abnormal condi tions. 

\Ve are now led to inquire what influence this elevation of 
temperature can have upon the product of filtmtion, and how 
thi s is affected by it; and the first thing we perceive is, tha t ele
Yated temperatures relax the walls of the blood-vessels, or make 
them yield more tha11 they otherwise would to the hydmstatic 
pressure of the blood streaming through them. 

This febrile albu111iuuria, then, is most akin to the overflow of 
.ii bu men into the urine, which follows when the vaso-motor nerves 
of the ki clney are divided. It may be well to dismiss the ques
tion, whether this relaxation of the walls of the vessels follows 
because of some perversion of the nerve influence governing the 
muscular elements of the arteries, consequent upon the high tem
perature, or whether it is the elastic element tha t thus suffers 
loss or its faculty of resistance. But in either case, the excessirn 
heat of the body acts exactly in the same way as section or the 
vaso-motor nerves ; i t is the na turn of the filter by which the 
urine is secreted tha t is disarranged. For inasmuch as the sur
face of the filt er is enlarged, its pores must of necessity become 
more roomy. In my own opinion, thernfore, we need no such 
elucida tion of febrile albuminuria as that which has been fur . 
nished to us, involving as it does assum ptions which lrnve no 
facts to justify them, to wit, that in consequence of a more 
rapid destruction of red blood-cells, not their own deco mposition 
products, but some other out-of-the-way albuminous substance, 
finds its pa sage into the urine, a substance for which the walls 
of the Malpig hian coils are more porous than for ordinary 
serum albumen. 

Of course, the result of this altera tion in the conditions of 
filtration at the glomeruli will vary according to the individ ual; 
under apparentl y iclentical circumstances, we shall in one case 
have albmninuria, and in another none. I t is not every pa tient 
whose fever temperature rises above 40° C. (104° F .), who will ex
crete albuminous urine : in one, albuminuri" will occur after [Lii 

elevation of tempera ture o[ only shor t du ration ; in another, a 
fever heat of considerable endurance will be requisite to pro
duce a like result. 
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Now, however much it is the rule for febrile albuminuria to 
be quite a transitol'y matter, an event wholly independent of all 
1iathologica l cha11ge in the kidney s, still I will not deny that, 
after prolonged continuance of the febrile state, actual distnrb
ance of n Lltl'ition in the tissues of the kidney can ensue in certain 
cases, and may affect in particular the wall · of the blood-vessels, 
pursuing afterwards a chmnic course, and eventuating in albu
minmia of a permanent kind, just as we find that degenerations 
of the severest character follow without exception upon sections 
of the vaso-motor nerves in the kidneys of a11imals, if only they 
survive the effec ts of the operation a sufficiently long time. 
Still it is certainly extremely rare for an inflammatory kidney 
disease, with persistent albuminuria, to follow upon typhoid 
fever, pneumonia,' pyromia, small-pox, or the like. Numerous, 
too, as have been the cases of febrile albuminuria which have 
come under my observation as complications of the aborn-named 
acute affec tions, the examples have been only exceptionally few 
in which the albumen has 1iersisted in the urine after the fever 
lias remitted., and in which dropsy has followed, indicating true 
disease of the kidneys. My experience tallies altogether with 
the statements of Buhl, who says that out of three hundred cases 
of typhoid fever terminating fatally, he only met with general 
dropsy of kidney origin once or twice. 

Let it be understood, then, that I ent irely sepamte the acute 
diffuse nephritis which so often occurs in diphtheria, relapsing, 
and scarl et fever, from febrile albuminuria, since in these diseases 
we have to deal with some specific implication of the kidneys 
which has nothing whate\'er to do with the fever heat accompany
ing or experienced in the course of these complaints. 

Stokvis, in his often-cited work on albuminuria, only allows 
the nerves the following limited influence in the production of 
albnmen in the urine, namely, that paralysis of the vaso-motor 
nerves may bring about some disturbance of the circulation 

1 Luugeuentzli ndung, Tuberkulose und Schwiudsucbt. Milncheu
1 

1872, s. 47. 
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throngh the kidneys. Ile attaches great importance, in th is con
nection, to tl1e discoveries made by von \\' ittich, which show tha t 
by section of the nerve branches, which lie between the renal vein 
and artery, and which he considers to be the nerves special to 
secretion, no albuminous urine results ; while section of the 
special vaso·motor branches, di stributed around the artery, pro
duced alb11minuritt in nuuked degree. 

Stok,•is further informs us that the causes producing paral
ysi s of the vaso.motor renal nerves are not invariably to be 
found in the immediate neighborhood of the kidneys, aud directs 
att~ntion to the physiological experiments of Krimes, Schiff, 
Longet, and Claude Bernard, which bear on this subjec t and 
prove that injmies of certain parts of the brain (the meclulla 
oblongata, the peduncles of the cerebrum and cerebellum, etc.) 
can excite albuminuria. Prof. Fischer,' of Breslau, in a lec
ture on concussion of the brain, describes transitory albuminu-
1·ia as one of the very common symptoms, although attaching 
to it a somewhat different explanation from that which we have 
giren . Again, the occurrence of albuminuria in cerebro-spinal 
meningitis, which is put forward by some writers as a constant 
symptom of this complai11t, admits of ex planation in a similar 
way. At the same time I feel bound to mention that my expe
ri ence, as well as that of some others, enables me to state that it 
is not every case of cerebro-spinal mening itis which prPsents us 
wi th albumen in the urine-indeed , it is quite open to di spute if 
the albuminmia, occasionally observed in this malady, is not 
most correctly to be attributed to the incidental fever. 

In the preceding pages we have di scussed those cases only in 
which albuminuria is merely the accompaniment of other acute 
disease-the outcome solely of secondary di sturba nce of the cir
culation through the kidney s, the albumen coming aud disap
pea ring commensurately wi th thi s. 

As opposed to these, we shall now make mention of a cliJTer-

1 Sammluog klinischer Yortriige. Ko. 27. 
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ent class of cases, where al bumen in the u rine is the prominent 
symptom, owing to the fact that the k idneys of those furni shing 
it have suftered a notable alterati on of strnct u1·e. It is still, 
however, the renal blood -,·essels which are either directly or indi
rectly involved in the structural pa thologica l changes, and the 
symptoms are the result of al tered condit ions of bl ood -pressure 
localized in the kidney s. Tha t some alteration of the epithelial 
cell s lining the renal tubes, can of itself vroduce albuminuria, 
is up to the present time at least not demonstrated- nay, I can 
assert wi th confidence tha t conditions exist in which extensive 
fatty degenera tion of these epithelial cells may have taken place 
wi thont albuminuria being present. E,·en R osens tein observed' 
that, in spi te of ex treme fatty degeneration of the renal epi
thelium , no albumen might be present in the urine; and this 
clinical expPrience accord s com pletely with the results arrived at 
by Slok vis from his experiments on animals. 

Speaking generally, tlien, it is not every d isease ef the 
kidneys that gives r ise to albuminuria ; in the d eposition of 
tubercle in these organs it is for the most, vart absent. Further, 
we ha ve renal di seases in which i t is cer tain that only a portion 
of the sec reting apparatus ex cretes albuminous urine ; and in 
this ca tegory we may include all the affections of the kidneys in 
which groups of deposits take ]Jlace, the metastatic processes 
foll owing an emboli sm, renal abscesses of other origin, the can· 
cerous ancl other tumors of the kidney, all of wlii ch generally 
g ive rise to albumimuia. It is self-evident tha t in these localized 
affections the albumen of the urine cannot be dN ived from the 
local deposits themselves, for just the spots they occupy are 
either cmnpletely destroyed, or, to say the least, have surren
dered thei.r fn11 ctional acti vity. The lodgment of a new growth 
in the renal structures, by compressing or blocking up the blood
vessrls in its immediate site, can onl y give i·ise to collateral 
bl ood -flux ancl congesti on of the neighboring vessels. In the 
varts immedia tely smrounding such g roups of deposit one dis
covers the blood-vessels therefore generally di stencled with bl ood, 
and the renal tubules sometimes tinted with bl ood that has 

1 Die Pathologic und Therapie der Nierenkra.n.khcitcn. Zwc ite Au fbge, s. 29. 
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escaped in to them. Bu t at a li t tle d istance off tlwm we may 
Ji nd th<' renal substance ancl its • essels perfectly normal. " ' hen 
bl ood a nd albumen n ppear in the urine, as the consequence of 
renal lwmonhagic in fa rctions-and tha t they prod uce such a re
sult, I a m ronvinecd-tlwy d isap pear again usuall y very quickly . 
In ca1·c i11 oma of the kidney, too, both my own experience and 
that of others teach me that the urine may remain free from al
bumen throughout the ent irn course of t he disease. 

'l'lw al bumen in localized affecti ons of the kiclney-apart, of 
cours0, from Lhc accident of an abundant hemorrhage-is always 
scanty, e1•idently because a small vasc ula t· territory onl y admits 
of its esrap0, and because the small increment t hus added is 
mixed with the cnti rn product of secretion furni shed from both 
organs. But c1•e n in the diffuse renal di seases, it is chiefl y the 
associatPcl disturbance of circulation through the 1·e sels of the 
kiclrwy, which, acrorcling to the circumstances of the case, p ro· 
cluces either tran i tory or persistent alburninuria. 

The albuminuri a in all cases of sim ple contracted kid ney 
(cirrhos is of kidney, granular atrophy) is solely due lo incr·ease 
of bloocl pressure in the llfalpighian bodies. In such cases a 
larger or smaller portion of the glomeruli , toge ther wi th their 
appendages, waste away as the process of contrac tion advances, 
ancl yl't we !incl .that the rema inder of the secreting vessels, with 
their co1-responding tubules and the epithelium lining these, is 
in a per fec tly normal state. But the pressm e of the blood upon 
the vessels that remain mnst of necessity exceed wha t is normal , 
since these have to receive the full current from a large ar terial 
trunk, of which a number of natura l bra nch channels a re closed. 
The hy pertrophy of the left ventricle of the hea rt, which, as a 
rule, accompanies the process of contracti on in the kidneys, 
lenus add itional fo rce to the already increased pre sure of the 
blood in the rena l a rteries. 

The cha rac ter of the urine excreted by contracted k idneys 
corresponds exactly wi th the condi tions under which i t is secret· 
eel Thus in the same inter va l of tim e. albeit the secreting sur
face is diminished, an unwontedly large q uan tity of urine is 
spparated ; fo r the filtration through the glomeruli being con
ducted under an accelerated blood current, and under increased 
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pressure, the rapidity of secretion is proportioned to both these. 
'l'he fluid, filtered through Bowman' s capsules under pressure at 
its back, drives that which is before it through tile renal tubules 
into the excretory channels in a shorter than ordinary period, 
so that there is less time left for any materia 1 alteration of the 
01·iginal filtrate to take place by means of diffusion anc1 absorp
tion into itself of the speciJic elements of the urine, as furni shed 
by the renal epithelium. 

'l'he watery nt-ine of these patients contains, as a rule, small 
quantities or albumen, and is indeet1 a liltra te of albuminous 
serum, driven under abnormally high pressure through the mem
braneous wall s of the capillaries in the glomeruli. Such urine 
very rarely contains one-half per cent. of albumen, at times hard
ly one-half per thousand, and in fact there are cases of advanced 
contracted kidneys which fnrnish urine some }Jortions of which 
only now and then contain albumen, or for a long time contain 
none at all. 'l'he description of the symptoms of simple con
tracted kidney disease will give me the opportunity of showing 
the entire dependence of the albuminuria, in this form o! dis
ease, upon the blood pressure, and of illustrating it by some 
striking observations. It appears to me even worth while to nar
rate one such case now. 

CASE IV.- A. L., a journeyman wheelwright, twenty-one ycnrs of ngc, was atl
mittcd into my Clinic on June 5, 1872. He complained of fug itive pains over his 
chest and back, which had lasted already fol' six months. Now and then he had 
had some dyspeptic difficulties, and those about him had complained of his breath 
having a disag:reealilc odor. 

The physical cxiunination of this strong, well-nourished young fellow was ns 
follows: Heart's apex-beat in the fi fth intercostal s:pnc.! in the mammary line; 
action strong, and more widely diffused than is ordinary; prrocord ial dullness 
enlarged upwards and to the left ; heart-sounds loud and clear, the second souud 
over the aorta especially accentuated. Radial pulse tense and hurried ; the urine 
he passed directly after his admission contained alLumcn; that collected the follow
ing morning-the night urine-had none in it. During: the four months he remained 
under observation, thi s varying condition of the urine, according as the patient was 
up or in bed, was maintained. If he was allowed to st:iy in bed all clay, the dim
nal urine too was fl'ee from albumen. Iudeed, it chanced, one tine day, that we were 
able lo convict him of lHLving been out o( bed, when ordered to remain in it-a. 
fact he was unable to deny-solely through the sudden appearance of albumen in 
his urine. 
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Cnsts, although constantly looked for, were only rarely founcl in th!.? urine, and 
were then ulwnys of small size and l>Crfcct samples of Jiyaline casts. As to the 
functioning of the kidneys and their secretory activity (the quantity of urine 
secreted), neither keep ing him quiet nor allowing him to l>e about, exerted any 
remarkable d ifference. The patient excreted invariably large quantities of urine-
upon an average of eleven e.,timates, 1,600 c. elm. daily (min . 1,000, max. 21,jOO), 
while the sp. grav ity of the eleven days ranged between 1010 nncl 1022. Ile was 
frcqucnt1y obliged to g et up at nig ht to pass urine; the urine was always clear, of 
pale yellow color, and feebly acid reaction. Its content of albumen was always 
small. From the beginning of October hi s urine became free from albumen by day, 
although he was up and out in the open air. He was then all owed, at his own wi!:>h, 
to go home, und has never presented himsel f si nce. liis weight increased consider· 
al>ly while he was under ol>scrvatiun i the cardiac sy mptoms remaining unaltered. 

Albuminuria, associated with symptoms of increased arteriu,l 
tension, and hypertrophy or the left ventricle, for which 110 

other explanat ion can be found, may be accepted as edclenrc 
enough to establish the diagnosis, which I did in this case, or 
conlral'ted kidneys. The invariable fact that the patient, while 
out of becl and going about, passed albumen, aml while quiet 
in bed passecl none, admits, it appears to me, only or the ex
}Jlanation that the whole arterial blood pressme, ancl conse
queutly that upon the renal branches, is increased above the nor
mal by exercise. Ancl in entire harmony with this was the 
pulse freqLLency, which, when he remained in bed, was always 
less than when he was abont, being then from 72 to 76, whereas 
when he was upright, it numbered from 90 to 96, and even some
times 100 beats per minute. 

The minary secretion in most cases of amyloid disease of the 
kidneys, conducts itself just in the same manner as in simple 
contraction-that is to say, it is watery, of low sp. gra,·ity, and 
contains constantly small quantities of albumen. And for just 
the same reason we are prompted to expect that the o,·erfl ow 
or albumen into the urine is due to abnormal increase of blood 
pressure upon the glomeruli. The pathological exam ination of 
amyloid kidneys teaches us that this degeneration a lways takes 
place first, and most especially, in the capillaries of the glomeruli, 
whose walls become thickened, reaching in many of them to the 
extent of actual obliteration of their channels, so that during 
ille they must be us impermeable to the blood stream as they are 
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' after death to the entry of an injection fluicl. But the parts 
or the filtering apparatus, which remain pervious, and those 
arteriolre rcctm, which spring direct from the main branches 
of the renal artery, must, as in the simple contracted kid
neys, receive the whole mass of the blood st ream, which flows 
through the trnnk of the renal artery. 

The altered di stribution of bloocl resulting under these cir
cumstances becomes apparent even to the unaided ey e when one 
inspects the mere rough anatomy of the organ. For in the de
gree in which the large mass of vessels c1i stributec1 to the cortical 
substance becomes impervious to the blood stream, this part of 
the kidney appears pale and anmmic upo11 section, and contrasts 
strongly with the deep red aspect of the med ullary portions 
which remain congested. The filtration of urina1·y water in the 
amyloid degeneration continues to take place through the 
remaining i\falpighian tufts, which still reta in theil' functioning 
powers, and this under almost exactly the same conditions as 
obtain in the simple contracted kidney-i. e., under abnormally 
increasccl blood pressure. The consequence of this is albu
minu ria. 

But whereas in the large proportion of cases of amyloid 
degeneration the daily measure of urine excrnted does not exceed 
what is no1·mal, while it docs so, as a rule, in the contracted kid
ney, this difference depends plainly upo11 the circumstance that 
in the amyloid renal disease there is no general blood tension 
tl1roughout the whole arterial systPm, since in this degeneration 
that hypertrophy of the left ventricle which obtains usually in 
the other form of kidney disease is not present. But to this 
we must revert hereafter in the special description of particular 
forms of renal disease. 

It is not to be denied, howe1,er, that we meet with cases of 
pme, uncomplicated amyloid degeneration of the kidneys, in 
which the urine exhibits totally difl'~rent characters from those 
which have been above described; the quantity of secretion, for 
instance, being abnormally small , its specifi c gravity high, and 
its albuminons content enormously large. \Vhether, in such 
cases, the d ifference depends upon an altered permeability of 
the walls of the vessels produced by the degeneration, I am 
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unable at present to determine. But there are many arguments 
in favor of this explanation. 

W e advance now to a fresh question, and one which is of the 
greatest importance to the inquirer into the causes of albu· 
minuria, namely, whether the special p er1iiousness to albumi
nous substances exhibited by the walls of the capillaries within 
the glorneruli can be altered by any pathological changes that 
rnay take place "in these walls themselves. 

I do not hesitate to answer this question affirmatively; and 
towards the vindication o[ my opinion, I shall first direct atten
tion to the albuminuria so o[ten observed a[ter severe attacks 
of cholera. This form admits of being classed along:;ide wi th 
that produced in dogs, experimentally, by compression of the 
renal arteries. (Vide Max Herrmann, I. c. S. 12. ) In both 
cases there i:; a morn or Jess complete interruption o[ the arte1fal 
blood st ream, since, as is well known , in the (pul seless) asphyxia 
stage of cholera even the larger arteries, which have been divided 
with the ohject of letting blood, ham been found entirely empty. 

Max Ilerrmann thus explains the albumi1rnria which ensues 
upon artificial interruption of the blood stream through the renal 
arteries in animals: Ile assumes that the cessation of the arte
rial blood s tream causes a stagnation of the outflow, and that 
the blood co1·puscles will therefore lie stagnant in the capillaries ; 
consequently a gi-eat obstrnction is offered by these stagnated 
cells to the blood current directly the compression is taken off 
the artery ancl the blood is permitted to circulate through the 
kidney again. " ' e should be strongly disposed to accept this 
theory of Ilenmann's, in explanation of the post cholera allm
minuria, knowing as we do that the blood is excessively inspis· 
sated in choleraic disease, and that the condi tions that prevail 
are particularly [arnrable for the agg lutina tion of the blood 
corpuscles, if only the capillary thrombosis, which he assumes, 
had bePn actually obserwcl. lJnfortunately, however, for this 
doctrine, the examinations made of the cholera kid1wy exhibit 
nothing o( the kind whatever. 
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Another explana tion is put in to our heads by the beautiful 
experiments of Cohnheim, ' and his researches into the conse· 
q uences of a complete interruption of the circulation through 
va ri ous organs in the rnamrnalia. Cohnheim fo unu that when 
the blood current was interrupted for some little time, the circu
lation d id not become established again when the interruption 
was removed, apparently because the d tality of the wall s of the 
vessels had been annulled . He fur ther showed that after only a 
short in tennption of the circula tion, the organ which lrnd been 
thus dep1fred of its nutrition began to swell from the escape of 
blood plasma into its substance, and then, when the bl ood stream 
was read mitted, an emigration of the blood-cell s took place 
tl1rough the walls of the vessels. ·when Cohnheim tightly liga
tured upon a piece of leather the artery and vein of a kidney, 
and, after allowing from one and a half to, at most. two hours 
to elapse, cut the ligature, the previously pale-g ray violet col
lapsed-looking organ swelled up in a few hours enorm ously, 
while its tissues became infiltrated with blood. The kidney then 
became more than double the size of that on the opposite side, 
and appeared dark -red colored on its surface and throughout its 
substance. Looked a t under the microscope, all the capillaries 
a ncl other vessels of both cortical and medulla ry portions were 
seen abundantly tilled wi th blood, wh il e a moderate amount of 
bloocl-cell s were foru1d in the interstitial tissues and the interior 
of tl u; renal tubes, especially the straight ones. The urine, too, 
was bloody.' 

Now my iclea or the case is, that in the stage of reaction after 
severe attack s of cholera, the blood-vessels of the kidney will be 
in almost exac tly the same condition as those of the animals 
abo1·e mentioned. in whom the renal arter ial blood stream was 
experimental ly stopped fo r a sh ort time. Then when the circu
lation, after i ts di sturbance by the cholera attack s, becomes 
rn-established, blood serum transndes, and the bloocl corpuscles 
emigra te through the capillary wall s, just as they did in Cohn-

Jul., Dr. , Untersuchungen Uber die emboliscbc Proccsse. 
1872, S. 43, 

Berlin, 

'Cvlmlicim, I. c. S. 4:7. 
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heim' s hands, and albumen appears in the urine, as IIerrmann 
showed by hi experiments. 

:Moreover, the albuminnria of cholera subsides wi thin a few 
cl ays, just as Herrmann found it to clo in hi s researches, and 
similarly the organs (ears of rabbits) upon which Cohnheim 
experimented shortly recovered their normal condition if only the 
in terruption of the circulation hacl not been protracted over too 
long a period. But just as Cohnheim showed that an unduly pro
longed interruption of its circulation !eel to the formation of blood 
infarctions in an organ , or entirely precluued any re-establish
ment of the blood stream through it, so, too, we find, aft .. r the 
morn severe attack s of cholera, that only scan ty quantities of 
bloody urine a re for some time excreted ; or else, wi th the es tab
lishment of the reactionary stage, no urine a t all is serretecl, ancl 
in such cases, after death, extensive bloody infarctions are di s
covered in the kidneys.' It might be objected to this view of the 
etiology of the albuminuria we meet with in cholera , that nothing 
analogous to what we have described is discovered in any of the 
other organs of the cholera patient, al though the cause accused 
of producing this disturbance of function in the kidneys-namely , 
an in terrupted circulation-occurs throughout the body. True ; 
but then let us remember that the circulatory arrangement pre
sents so peculiar an obstacle to the blood stream in no other 
organ of the body except in the kidney, anc1 that, therefore, 
a complete arrest becomes more easy within the vessels of the 
:Malpighian tufts than in the capillaries elsewhere. 

Now, Cohnheim's experiments show tha t the wall s of the 
blood-vessels are rnnderrd more pervious to the blood by a pro
tracted interruption of the circulation ; but another series of 
inquiries by the same experimentist teach ns, by the best possi
ble proofs, tha t the perviousness of the capillary wall s can be 
promoted by other causes. I refer to Cohnheim's experiments 

' B. Reinhordt und R. Leubu&ch~r, Beobacbtungen iiber die epidcmischc CbolerD.. 
Vircbow's Arcb iv. lid. 2, S. 500. 
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upon inflammation. Cohnheim himself, at the conclusion of his 
first WOl'k Upon inflammation and the fol'mation O( pus, 

1 
had 

all'eady in timated that the secreting vessels, the glomeruli, must 
conduct themselves, in inflammations of the kidney, just as do 
the blood-,·essels in other ol'gans which admit of being examined 
under the microscope while they are inllamed, as, for instance, 
the mesentel'ies of frogs and young mammalia. In fact, both the 
pathological appearances of inflamed kidneys and the characters 
of the urine secreted by them speak positively i11 favor of this, 
that just as blood plasma and whi te blood-cells are e[used in tl1e 
inflammation excited by cantharides on the skin, so, too, an 
inflammatory exudation takes place through the walls of the 
vessels in the glomemli in inflammation of the kidneys, and 
becomes mingled with the urine secreted by them. 

\Vhether an inflammatory alteration in the kidney tissues 
runs an acute or chronic course, we recognize it after death by 
swelling and finely granular clouding o[ the epithelium in the 
Ul'ine tubes, combined with mol'e or less abundant accumnlation 
of white blood-cell s in the interstitial connective-tissue spaces. 
But besides this, there is, as many authors have observed, an 
unwontedly distinct protrnsion of the glomernli produced by 
their repletion with blood. Coluerg-who, from his examinations 
of chron ically inflamed kidneys, had had hi s attrntion especially 
direc ted to the size of the l\falpighian bodies-showed me some 
preparations, in which the glomernli were seveial times lal'ger 
than those of sound kidneys. Virchow 2 has said that the coils 
of the glomernli in chronic nephritis often appear thicker and 
more cloudy than they ought to, and that, when the section is 
tl'eated with acetic acid and rendered transparent, three or 
four times the normal number of nuclei become visible, and the 
thickened wall of the capillaries stands out prominently. 

It has been customary to regard the enormous distention of 
the capillal'y coil s of the glomernli in in Hamed kidneys solely as 
the result of congestion of the effel'ent vessels, in consequence of 
the compression of these by the swollen parencbyrna. But, in 

1 Vircbow'R Archiv. Bd. 40, S. 77. 

t Gcsammelte Abbandlungcu, S. 485. Anmerkung. 
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my opinion, there is no reason why we should not considN th is 
state of Lim capilla ry 1·esscls in the Malpighian t ufts as inflamma 
tory, just like what obta ins in infla mmat ion in capillaries else
where. Indeed we are all the more inclined to this idea, since 
we do not find this condition of the Jlfalpighian capill ary coil s 
p rodnced by other causes that obstruct the blood -fl ow from out 
o( them a nd lead to albuminmia-as, for example, in the cyanotic 
induration o( the kidneys. The wall s of the capillaries, when 
stimulated by the influence of inflammation-ari se this from 
what cause it may- become more pervions lo the trnnsucl a tio11 
o( substances than they a re in their normal sta te. 'Vl iere(ore I 
believe the opini on is perfectly correct that it is not an al tered 
blood pressure onl y, but al so a n alterati on in the actual fil tel'ing 
apparatus o( the glomeruli , which is and must be the source of 
the albuminuria in the intlamma tory affec tions o( the kidneys. 

This 1·iew obta ins entire confirmation from the nature of the 
srcretion ful'l1i shed when the renal Yessels are thus abno1·mall y 
affected, since the character of the urine serves to disting uish it 
in a marked manner from that secreted by kidneys which are 
merely in a condi tion of congesti1'e hyperremia. Thus in tlw 
mine furni shed by inflamecl kidneys we di sco1·er albn111 en and 
tibrine, the elements of the blood -plasma, and find white blood 
C'ell s, as a rule, in the sediment- the latter appearing sometimes 
in huge numbers, ancl being mixed with large quantities of red 
blood-cell s in the acu te cases of nephritis of decidecl severity . 
Bu t tl1 e elements above mentioned are those very constit uents of 
the blood which are in the habi t of passing through the wall s of 
the blood-vessels under the stimulus of infla mmation in any 
organ, a nd which, according to the locality in which they tm ns
ude, collect Pither in the serous sacs as free exudations, or accu 
mulate in the interstitial tissues, producing swelling o( the par ts 
in which they occnr. Now in inflammation of the kid neys i t is 
pla in that both these events ensue; a par t of the free flu id exuda
ti on escapes in to the urine throngh the rena l t ubes, the rest-that 
portion which we may surmise is fumi shed by the in tertubnlar 
eapil!a l'ies-passes into the intert11bt1l ar tissues and in to the 
epitl1elium of the renal tubes, producing swelling in both situa· 
tions. 

VOL. X V.-.5 
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The altered aspect of the epithelium thus induced has been 
regarded by many writers as the explanat ion of the album111um1 
in inflammation of the kidneys. Substa ntial reasons, howen ·1" 
10 1 thi s view a re not communicated, and s till less is any attempt 
made to combat the a rg uments which so remarkably favor the 
idea that the albumen in acute nephriti s is derived from the 
capillary coils of the glomeruli. One can always suppose that 
tho epithelia of the renal tubes fumi sh a part of the albumen
that part which, under the stimulus of inflammation, is excessive 
and beyond the needs of their nutrition; the share which they 
take up, but cannot appropriate, and so shed out again into the 
secreted mine, adding just thus much to its albuminous content. 
But then the fact has never yet been proYed, and indeed obtains 
no confirmation, nay, little likelihood, from what we know of 
the <>pithelia of other parts, under analogous conditions. It 
would enter no one's mind to regard the albumen contained in a 
pleuritic exudation as a kind of excretion furni shecl by the epi
tbelia of the pleura, or as an albuminoid metamorphosis of 
these. 

Compared with all other causes of albun1inul'ia, inflammation 
of the kidneys, and especially that form which run; a chronic 
course, furni shes the largest percentage amount of albumen to 
the urine. In such cases the quantity of albumen can reach five 
per cent., which is more than half the amount contained in nor
mal blood scrum. The inflammatory exudations poured into the 
serous cavities of the body are, of CO Ul'Se, considerably richer 
than this in albumen; bnt then there is no watery secretion, no 
urine, mixed with them. 

c. Jia:imnturin. 

The formed constituents or the blood. and prominently the 
red bloocl-cclls, pnss into the urine, and may be accepted as 
a symptom of kidney disease, although they certainly occur 
more rarely as a symptom than does the escape of serum albu
men alone. 

So far as regards the white bloocl -cell s, we have already 
no ticed in the previous section that these can migrate through 
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the walls of the capillaries of the i\lalpighian tufts, together with 
lhe urina1-y water; bnt they may also become mixed with ul'ilw 
which has been secreted from the kidneys, upon the tl'ansit of 
this through the cond L1cting channels, in consequence of inttam
nrntion of the mucous membrm1e, or thl'Ough the bursting o[ 
some abscess close at hand. 

I have further remarked that any urine containing white 
blood-cPlls must also be albuminons, because when the white 
blood-cells thus mig rnte, albumen, too, will transncle thl'ough 
the walls of the blood-vessels; now exactly the same thing may 
be vouchsa[ecl of h romaturia, when reel blood-cells are mixed with 
the urine. The reel corpuscles, too, may escape from the vessels 
of the kidneys into the urine, or they may become mixed with 
urine that was secretecl in a normal state, but into which blood 
afterwards escaped, either from the calices, the ureters, the blad
der, 01· the uretlmt. 

But when the reel cells pass into the urine, a notable quantity 
of albumen accompanies them. Bloody urine is invariably albu
mfoou s. At the same time one must consider the fact, estab
li shed by Cohnheim in his experiments upon the process ol' in 
fl ammation and that of mere venous stasis, that in inlla111111ation, 
besides the white cells, a far larger quantity of albumen passes 
into tlte urine than is pressed out, together with reel bloocl-cel ls, 
through the capillary wall s, under conditions of venous stasis. 
Hence it does not follow that a urine which contains a pretty 
lal'ge qttantity of reel blood-cells should be very highly albumin
ous; inc1eec1, my own experience tell s me that the urine of luema
turia, as a rule, contains only a small quantity of albumen- in 
c1eec1, a far smaller quantity than one finds in the pale, bloodless 
sec retion furni shed in chronic renal inflammation. The iibriuous 
con tituents of the blood plasma, after they have escaped from 
the walls of the vessels, into the urine, in hromaturia, coagulate 
into firm clots, which entangle the reel cell s or other formt>cl 
elements with which they may li e in contact at the moment of 
coagulation. The fo rm and quantity of these coagula excreted 
wit l1 bloody urine va ry with the seat of the bleed in .~ and the 
amoLrnt of the blood. Thus, the more copious the bleeding, thn 
more numerous they will be, and. if the bleedinog take place in 
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a roomy part of the urinary apparatus, the larger will be the 
size of t he clots. In respect to the size and shape of the coag
ula, these, besidPs being in some measure clcterminecl by lhe 
density or thinness of the escaped blood, will be govemed by 
the form of the cav ity in which they are moulded. 'J'hus in the 
bladder huge blood-dots may be formed, which cannot pass 
out thrnugh the urethra without suffering diminution of size, 
either by compress ion as induced by contraction or the bladder, 
or by mechanical breaking up with instruments passed up into 
the bladder. 

Firm, rounded clots, corresponding exactly in length and 
diameter with that of the distended ureter in which tlwy were 
formed, occur when merely pure blood is poured out into the 
ureters, an event possible enough when the entire pelvis of a 
kidney is blocked up with coagula or with masses of cancer; and 
the passage of these ureter- shaped thrombi, measuring often 
more than a finger' s length, and being of about the size and 
shape of a lumbricoid worm, has g iven rise to errors of diagnosis, 
to the assnmption, for instance, of the presence of entozoa (stron
gylus, for example), whose very existence at all in man is dis
puted. 

In hemorrhages from the pelvis of the kidney I have often 
seen blood-clots in the urine which exactly took the shape and 
size or the calices. 

lf the mine be mixed with blood derived from the substance 
of the kidney, the quantity of this is, as a rul e, so small that the 
clotting of the fibrine takes place within the renal tubes and 
before the renal pelves are reached. The coaguht then give evi
dence, by their form and shape, of their point of origin; they 
make ca ts of the channels whence they were derived, and, 
although themselves so small as to escape a naked.eye examina
tion , they may be di scovered in great numbers in the urine sedi
ment when put under the microscope. It very often happens, 
h owever, in renal hrematnri a, that, although the urine has a 
characteristic bl ood color, the actual quantity of blood contained 
in it is so insig niti cant that but scanty coagnla are formed. 
Still, as a fact, which I must strongly insist npon , I may remark 
that the mere quantity of red blood.cell s mixecl with the urine 
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should be accepted as no measure whatever of the quantity of 
fibrine that has transuded the capillary walls in their company. 
The actual cause of the hemorrhage i; far more important than 
anything else in explaining the quantity of fibrinous clots which 
a bloody urine contains. Thus I am enabled to state positively 
that the coagula prnsent will be few, if the hromatnria is prn
clucetl by venous stasis ; whereas, if the bleeding be an accom
paniment of inflammation of the kidneys, a large uumber of renal 
cast~, entangling bloocl-cells, will be excreted. 

Such prol:11so kitlney bleeding as leads to the formation of 
huge clots in the pol vis of these organs, or in the blaclcler, I have 
only s~en in the rarn instances of tmumMic lesion of one kidney 
(for exampll', crushing or rupture of the right kidney, the re:;nlt 
o[ a kick), and in cases where a highly vascuhu cancer ha::; gl'ow11 

into the peh·is of I he kidney. 
\\' e are usually able to recognize the presence of blood in 

urine immecliatl'ly by its characteri stic color, a colo1· necessarily 
imparted to this fluid; but, as we have previously remark.eel, this 
color will vary considerab ly. from that of palP, raw meat up to 
brown-black, in accordance with the quantity present. Bloody 
urine is more often sooty or clark-colorncl than b1·ight reel, and 
the liqnill is morn usually cloudy than clear. Ve1·y small quanti
ti es o( blood do no t alter the color of urine much ; but ernn here 
one can 0Cte11 rccogniw the presence of blood by the look or the 
sedi ment, if only the urine be allowed to stand in a (unnel
shapecl g lass, terminating in a point. at its bottom, that the bloocl
corpusclcs may subside into it (Neubauer). The surest and most 
trustworthy way, howm•er, of recognizing bloocl in urine, is by 
employ ing the mirroscope, and distinguishing the cells in tbe 
sediment. 

" 'e somet imes meet with cases in which, although the mine 
looks deeply blooc1-stainec1, we find no reel cell s at all to explain 
the color and only a few uncolored corpuscles undPr the micro
scope. Now t11i' c1e1wncb upon one of two things: either the 
blootl-pignwnt has escaped, the reel cells having suffered clestrnc
tion while still within the capillaries, and the rolol'ing matter hav
ing escaped tog<>Lher "·ith the other const ituents of the mine; or 
the reel cells primarily excreted with the mine have subsequently 
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broken up in this, and have yielded their coloring mattc1· to it 
either in an unchanged form, or afler it has sufiered co_nvers10n 
into hromatin. In urines thus blood-stained, and which lune 
been subjected to examination witbOLlt fnrther treatment, I have 
often observecl that peculiarity of dichroism of which I have 
already spoken. 

'l'he surest test that we possess for blood-coloring matters 
dissolved in urine is that by means of the spectroscope.' Heller's 
test, too, can be employed to di scover blood or blood-pigment 
in urine. It consists in the reaction ful'llish ed when caustic 
soda solution is added to urine, and boiled with it in a tes t. 
tube. The earthy phosphates precipitate and entangle as they 
settle the hromat in (resulting from the decomposition of the 
hromoglobulin ), which is thus carried in the sed iment to the bot
tom of the tube, and presents sometimes a brick dust and at 
other times a bright red color, the fluid often exhibiting a dichro
isti c grnen color to refl ected light. 

vVhenever blood appears in the urine, it is important to decide 
from what part o[ the urinary apparatus it has been derived, 
whether from the kidneys or from the mucous lining of the 
passages ; and here, apart from all the other uircumstances 
which have to be taken into account, we find that the size and 
shape of the blood coagula especially assist us in arriving at a 
diagnosis, affording as they do precise symptoms fol' detennin
ing the existence of di sease either in tile pelvis of the kitlney 
or in the bladder. It can be safely pl'ononnced that the large, 
readily di sting ui shable clots and the blood whieh ]eel to their 
formation could only in the very r :'.L1·est instances (injnries) be 
derived from the kidneys and the renal vc>ssels proper. In true 
hemOl'l'hage of the kidney the coagnla are formed inside the renal 
tubes, and present themselves as cylindrical casts, betokening 
theil' place of Ol'igin; they become apparent only beneath the 
microscope, and al'e then seen to entangle blood-cells in their in· 
teriors and to be accompanied by other free blood corpuscles. 

'Vhen there are no blood-cells, but the coloring mattel' o[ the 
blood only is present in the urine, tliis will have been del'ived 

1 Vide Neubauer, l. c. S. 123- 126. 
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from the vessels of the kidney, ha.-ing been excreted from them 
tog«'tht•r wilh the rest of the constituents of the nrine. And 
1111·11 it tan happ<'n that the hremoglobin may in pan spontane-
011~Jy <kcornpose, ancl lu:Ctnatin appear alongside the remaining 
unaltered portion. In some deeply blood-stained urine passed 
by a typhoid Cevc'l· patient and containing, so far as could be 
ascertained by a rninoscopic examination, no blood corpuscles, 
lmrnerrnann' pro,·cd, by aid of the spectroscope, tlie presence of 
hmmatin as well a~ lHcmoglobin. 

As cmtses or renal lwmorrhage, apart from th<' effects of in
juries ancl cancProus g rowths, we may reckon all those affection~ 
or the kidney which also entail albuminuria, namely, over
rcpletion of tlw renal vpssel,, and infl am11 1ations o( the kidney 
substance. Simple o\·erfulness or th<' vessels rn:iy adse in the 
Corm of acti,·e congestion, like that produced by ~uch irritant 
substances as oil of turpentine or cantharides. X. ~owl off,' or 
Botkin's Cl inie, communicates a marvellous ca!"<.' o[ repeated 
he11101-rhages from the kidneys of short duration, d<'pcncling upon 
the action of colcl upon the integuments o( the body, a case which 
aLlmits of no other explanation but that of collateral blood flux
ion. The mPrC' \'enons congl\stion, or, as it i::; called, pa:::;:;h·e hy
pencmia. ean rPach such a grade that the blood is !-iq1wezecl JH'l' 
diapeclesin thrnngh the walls of the capill a ries into the renal 
t1tbules. This is tl1e ens.', for example, when the obstrnction to 
I he outflow or the blood i~ situateLl eith l'r in the renal ,·ein itself 
or in the n?na cava, ascenclens, as when a thrombus forms in 
<'ither of these Yessels, while the arte1'ial blood supply to tho 
kidney remains unintenupted . Th0 Yenous rongL'Stion that fol
lows upon earcliac insufficiency but mrely leads to a distinct 
mixture of blood and milw: but, on tlw other hand, hromaturia 
occurs in heart disease, and by no means rart:>ly, as a. symptom 
appointing hcmo1Thagic infarction of the kidney, lhe result oC 
embolism; but the hromaturia then is always transitory and 
short in its duration. 

Copious and persistent renal hemorrhages are clonbtless com-

t Ein Fall \'OD 11:.imatogenem Tkterns. Dcut~cbes ArC'hiv filr klin. )[c<l. Bd. 121 S. 
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monest in acu te diffuse nephritis, and then the blood ind isputably 
escapes in to the renal tL1bules from the capillaries of the g lomer 
uli, alterc•d a these are by inflammat ion. 

The hmmatnria which occurs in so·call cd s lates of di ssolution 
of the blood-for example, in scorbu tns, in the morbus n1 ac ulosus 
of \\rerlhof, a nd in hemorl'itagic small-pox-is cer tainly only in 
qui te exceptional cases to be regarded as a true renal hemorrhage. 
1n most of the examples of \Verlhor's purpura di sease, and in 
I.he many cases of hemorrhagic small -pox in which I have exam· 
ined the mine, the som ce or the bleeding was generally found to 
he eithl' r one or the other kidney pelvi s, 01· the blood was derived 
more rarl'ly from both, a nd from the bladde1· as well. The pas· 
"age or hmmoglobin in to the urine withoL1t bloocl.cell s ensues, 
as aborn not iced, from dissolution of the red cell s, which takes 
pl:.tcc ercn before they leave the rena l vessels. As cm1ses of this 
di ssolu tion or destruction of the blood corpuscles, the graver 
fo rms of fever, a nd the act ion of particula r poisons may be men· 
ti<med. Thus i t has been obser ved in abdominal typhns, srpti· 
Clemia , a nd poisoning by phosphorus, by arsenic and its com· 
pound~. and by sulphuric acid. 

5. 7'/te Formed E lements qf' tlte Ur ine in R enal D isease. 

OJ scarcely less importance for purposes of diagnosis than the 
<· hcmical analysis of the urine in renal di sease comes the micro
'copical investigation of sedimenta ry deposits, since we can thus 
obtain acqua intance with the formed ma terial s excreted in tl1 e 
urine. 

Under this category of formed elements we enconnler a rnst 
rnri l' ty of substances : first, those which a re a t all times con
tained in normal urine, bnt. which from their excessi,·e quan· 
ti ty or abnorm a l fo rm a re ca lculated to ind uce d isease of the 
nrina ry apparatus-as, for insta nce, u ric acicl or oxalate of lime, 
appea1·ing in crystalline shape while still within the urinary 
channl' ls, or the crys talline or am orph ous deposits of earth}· 
p hospl1 at<'S, or the ra rer and to healthy ul'ine ali<' n crystal s of 
cystin e, wl1i ch, like the rest which we ha ve mentioiwcl , may lay 
the fo undat ion of concrcti onary formations. Secondly, we meet 
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with elements whose mere appearance in the mi1w ca n only bP 
accepted ns certain e\·idt->nce of abnormali ty, appointing eitlwr 
disturba nce of the kidney s' secretory faculties, or inclicating 
actual di sease of the uri11ary passages; s nch are bl ood-cell s, 
and epithelium deril·ed from rnri ous parts of both the secreting 
and the conducting a pparatus. And, lastly, we sometimes lincl 
what are kn own as cas ts and recognized as pathological fonnn.
tions deriv1'U from the renal tubules. 

In urine which is just passed and which is pc1foclly fresh, 
and not as yt>t altered by exposure to air, the p1·esp11ce of crystal s 
o[ uric acid, or of oxalate o[ lime, or of cystine, means 11 othing so 
far as the kid1wys al'C concem erl, but signifi es that these sub
stances, st>crett>d by the kidney s in soluble form , hare been con
verted jnto sol ill form within th e uri11ary pa s:-.>agcs, and in thi s 
form they c·a n g il·e rise to concretions, and so leacl to inflam
mation of the passages, and, secondarily, of the kidneys them
Bel\'C>s. 

Each one of these substances in crystalline fo rm may be di s
rovPrl•tl in urine which has cma natl'<l fro m perfet tly sound 
kiclncys; bu t they may all of them be fo uncl al so in the urine 
de1frecl from di seased kidney s. 

But if :t urine di1·cctly after it is p:issed is cloudy, from a 
·eparatio11 o f it s earthy phosphates as :i iinc pr<'c ipita tc, :rnd if 
such a urin e " '"L'n ]ll' tfoctly fresh al so contains crystal s of arnmo
nia.co- 111agnPsian ]'hosphate, it betr:i ys i11nuiably ammoniacal 
<lt·compo:-; iLion within the urinary passages, eithPr as a. l'Psult of 
inflammat ion in the mucous membranes lining these, or in conse
quence o r th(' penetration of some fermenting substance in to the 
blacldl'J'. 

The nl'ine of a man in health may be alkaline, as happens 
aftr•r thP <·xeessin.1 ingesti on of so me alkalirw salt, bu t tlw (•a l' thy 
"'tits will then still be held in solution aml the flui ll continue 
for a wlii le tra nsparent, since the urinary secretion 11 ormally, 
and, as ::t mle, contains enoug h carbonic acid to hold its 
mrthy ea lts in solu tion ; bu t if thi s carbonic aci cl be cl issipal<'cl 
hy boiling, th P earthy salts fall a t once as a white precipi tate. 
But under normal conditions, the urine as it is ex creted should 
JH' \"L' l' contain carbonate of ammonia. 
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The demonstration of tl1e abo,·e-namec1 crystals in any uri
nary sediment becomes therefore on ly of practical importance 
when the question asked is : Jirst, is there a suspicion of the ex
istence of some conc1·etion in the mimu·y tract- in !he pelvis of 
the kid1wy, or in the bladder; and, se<·ondly, if such concretion 
exist, of what substance is it likely to be composed~ As to the 
condition of the kidney, we can conclude nothing from the 
presence or absence in the sed iment of the urine of the materials 
out of which a calcul us might be formed. 

\Ve must reserve for fuller discussion in the section of this 
work, in which it is intended to treat of the mode of origin of 
urinary concretions, the description of the fo rm and other charac
ters of tlwsc sediments. 

In a p1·edous portion of this treatise we spoke of the special 
value that can attach to the presence of r~d and white blood cor
puscles in the sc>d iment of urine, and showed how the informa
tion tlwncc> tkrin•d could be applil'd to the diagnosis of disease 
in the J<idneys and urinary passages; st ill we may insist here 
that snch a q nantity of pus as can form a compact sediment, 
sucl1, too, as we meet with in inttammation either of the kidney 
peh·is or of llw bladdPr, never hap1wns as the result of an affec
tion of the kidney only, ii we except those rare examples where 
a l'enal abscess bursts into the pt'h- is of the kitl1wy. 

ln th(' St'>"Nest ancl most diffuse inllammal ions of the sub
stance of the kitl110y, the pus cells furnished form but a small 
share of the sPdinwnt of the uri110, which owes its principal 
opacity to otl101· pn'cipitating matters. The opacity of the urine 
in such cases, besides what is clue to amorphous deposits of 
uratc>s aml earthy phosphates, is derive<l from epitlwlium, which 
may come from the liniug membrane of the renal pelves or from 
the urPter•, from the bladder, the m<'tlna, or the rngina. The 
prcsencl' of epithPlinm in the mine in any notable quantity 
implies i1wariably a pathological shedding or monlcling from 
some matrix tissut>. Ir the individual cells <'Xhibit no clepartnre 
from their normal condition, the desqnamation may be the 
srqnenrr of some entirely temporary canse, as, for instance, 
simple hypcrremia. But, on the other hand, if the epithelium is 
rendered opaque by the presence of fatty particles, or amwa rs in 
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fragmentary piece$, and any large qnantity of it is fonnd in thP 
urinP, it may be assn med that the parts from which it was derived 
arc the seat of some degenerati,·e procPss, of inflammatory or 
other origi n. As to the nature, however, of the degeneration, the 
otlwr characters of the urine mnst furnish the requisite infonna· 
lion. Bnt we come now to the tubal or cylind1·ical casts, which 
are of greater importance towards the diagnosis of renal disease 
limn any of the sedimentary matters which have been hitherto 
noticed. 

Urinary Casts or Cylinders.' 

The cylindrical objects, derived from the renal tubes, and 
which, according to my experience, are never formed or shed in 
a perfectly normal state of health, certainly ought not to be 
accepted as certain evidPnce of structural alterations in the kid
neys; on the other hand, they are by no means always or 
inrnriably observed in kidney disease. It remains a disputed 
matter who was the first person who saw and dPscribed these ob
jects. Jn a prize essay, which obtained the reward for which it 
contended, written and recently published by Dr. A. Burkart, 
entitled "The Urinary Cylinders, with Speeial Con"id<'ration or 
their \'alne in Diagnosis," Berlin, 1874, I find a quotation from 
the Correspondenzblatt rheinischer nncl wesLphali"clwr Aerzt0, 
Jahrga11g 18-13, from which it appears that Prof. Nasse, of llfat" 
burg, did not merely notice cylindrical casts, but refened tl10ir 
formation to the renal tubules. Yigla and Rayer had previous
ly gi"en good reason for beliedng that they hacl met with these 
same objects in their microscopic examinations or the sediment 
fnrnished by albuminous urine. Bnt IIenle' was undoubt
edly the first person who after, in the year 18-12, he hncl found 
casts in the urine of a pNson afilicted with dropsy and albu
minuria, discovered the same objects in the tubules of the 
diseased kidney derived from the same individual. 

1 1 have adopted the term cylinders, which is made use of hy many writers, with 
out havi.n~ ever been able to convince myself that these objects. with the exception o( 
the true epitbelinl tubular casts, really are hollow; but I cnnnot IJring m)'self to deaig· 
nate t.bc other Corms of cylindrical c11sts of the renal tubes as tubular casts. 

i lletUe, Zcitschrift f..ir rn.tionelle IUedicin. Bd. I. S. GS. 
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From this date the attention of mrdical men has remained 
directed to these objects. They are found in siln in tlw urinary 
tubules in the pathological scrntiny of diseased kidneys, ofLen in 
considerable number, not only in the larg1-r straight lubes, but 
also in Lhe smaller sling-shaped down-loopers aml in the ending 
tubes of the cortical substance. In COJ'J'espondencc with this, 
one can distinguish both broad and narrow casts in all urine 
sedi ments. They measure from 0.01 to 0.05 of a millimetre in 
diameter, and the leng th of both so1'ts 111ay vary notribly. At 
times only sho1't fragments are discovered, being scarcely any 
longer than thL'Y arc broacl; at others one finds cylindrical casts 
a millimetre 01· more in length. Thanks to the kindness of my 
colleague, lkllrr, I possess a large number of micrnscopical 
measurements o( casts, the results of which are g iven in the 
numbers aborn stated. 

It is not, however, only in their size that these casts diITer so 
much one from another; they present other characteristic 
peculiarities which compel us to disti11guish val'ious forms of 
l'ennl casts. 

Ilere, in the first place, I must distinctly spec ify two kinds of 
cylinclricril formations as to whose nature antl signifi cance no 
cli!Ierence of opinion at all ex ists. In the ffrst category I place 
the so-ca lletl epithelial casts, which consist of ~implc pipes 
fo1·med of the ep ithelia of renal tubes stuck togethc>1'. In the 
co u1·sn of acnte inflammation of the kidneys, the epill1el ial lin
ings or the renal tubnles ma.y be shed in tl1<'ir nnttll'al continuity, 
to appear as cylindrical casts in the urine. The 'ource and mean
ing of this kind of casts, which, as it happens, are not often 
~een, speak for themselves. Nor is the interpretation set upon 
those I place in my second category !Pss clea1'. These are the 
blood-casts (Fig. l) predously noticpcl by nw, which also lmw a 
cylindrical form. They are derived from the renal tubules in 
hmmatl!l'ia, ancl a.re then exc1·etecl in the urine. They consist 
or coagu latecl fibrine, and enta ngle for the most part such a 
quantity of red corpuscles in tlwm as to appear under the 
microscope perfectly dark and opaqne, although the separate 
blood-cells may st ill distinctly be made out. 

In contradistinction to these two kinds of cylindriform casts, 
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I must distingui sh certain other forms that arise from the renal 
tubules and are shaped af ter them, but which are fa r more com
monl y met wi th and accompany quite a variety of 1mthological 
conditions. These deserve the appella ti on of urinary cylinders in 

l 
FIO. I 

Dloodcnst.s from thc11rincof 1L cw;cofncntepnrcnchymalousncph riti1<. 

the narrower sense of the term. I believe that I am righ t in thus 
dPsrribing them, ancl do this ad visedly, so as not to prejudge the 
still doubtful nature of the objects themselves. These casts, too, 
exhibit such cha racteri stic differences that we are compelled to 
describe separate varieties of them. 
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First, then, we meet with perfectly homogeneous casts, trans
parent, aud so colorless that their outlines are only with diffi. 
cnlty rendered apparent in the fluid surrounding them-kya
line casts. Theil· discornry is facilitated by adding solution 

or iodine i11 iod ide of po· 
tassinm, or a not very con. 
centrated carmine solution 
to the microscopical pre. 
parntion, by which means 
they are stained yellow or 
red respectively. They are 
for the most part narrow ; 
their ordinary glass.like 
aspect is occasionally rn
ried by a light streaky 
shading; some of them are 
rendered more or less dis· 
tinct by a finely g ranular 
opacity or by the presence 
or very small oil drops. 
Then, frequently these nar. 
row hyaline casts are not 
of quite the same diameter 
throughout, but tail off at 
one ex tremity. Nearly as 
often they present some 
bend or bowing of them· 
selves, or a slight iudenta· 
tion at some one part. 
Less usually I have re· 
nrnrked that some of the 
broaclcr specimens exhibit a 
bifurcation at one end, and 

IlyAJine CIUit.8 from the urine in contracted kidney. others one Ql" ffiQJ'0 side in· 
dentations; this. however 

is an idiosyncrasy only of the broad examples. ' 
Fig. 2 delineates both the broad and rnLrTOw varieties. 
The second variety of urinary casts we have to describe ap· 
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pears to consist entirely of granular masses, ancl they are, there. 
fore, less transparent to light and appear under the micrnscope 
much darker than those we mentioned first. :Most of them are 
rather broad, and many of these dark granular casts are in 
dented at their sides, and this, too, sometimes at pretty regular 
interval s, as if they were composed of several pieces stuck to
gether, or were on the eve of breaking up into such pieces. At 
their extremities and here and there at their sides they often 
look worn or eaten out, as if they were in the act of crumbling 
to pieces. 

Fig. 3 g ives representations of them. 

GrnnulnrcMtllfromthenrinein11COOndnrycontractionorthekldney"· 

The third variety of casts consists of C'ertain forms which 
always exhibit under the microscope a peculiar gli sten ing aspect, 
and often have a dist inct yellow staining - lite waxy casts. 
Regarded apart from the matters which are occasionally attaC'hed 
to them, they arn quite homogeneous, but are easily distingui sh
able from the hya line C'asts abo,·e described, which were al so 
originally homogeneous, by their highly refractive properties and 
also by their slight coloration. Among them we encounter some 
specimens which have a ronsic1ernbly grea ter d iameter than have 
any of the kinds previously described. They are sometimes e\-~n 
broader than the tubules in their ordinary comlition a t their de
bouchment in the pyrnmids_ 
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Fig. 4 gives a representation oI these casts, showing their 
thickness compared with that of the other varieties ; for they 
are all drawn on one scale. 

All these [onns of casts may have substances attached lo 
them, as epithelial cells or frag ments of cell s from the tubes, 
free white or red blood corpuscles, amorphous deposits of 
urates, or, more rarely, crystals of uric acid or oxalate or lime. 

Fm.4. 

Droo.d, waxy, highly refraeth·e ea.su from the urin~1~~hf~~:loid degeneration or the kidneys, from a case ot 

Turning now from these forms of casts which emanate indis· 
putably from the tubules of the kidney, we must lastly distin 
guish some others al so occasionally found in the urine, and 
which possess at least some likeness to those which we ham 
already described. \Vhereas, however, true cy lindrical casts 
always convey the impression of being solld bodies under the 
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microscope, these have more the look of strips of ribbon. Their 
edges run parallel to each other ; their ends are either frayed 
out or tattered.; or their ends are pointed at one edge, or, finally , 

' . ~~:> 
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folded or twisted up in a spiral. These ~at, r ibbon-like objects 
are often considerably longer than even the longest true renal 
casts, and are usually as broad, if not broader, than the n ry 
thickest ; they are homogeneous, colorless, and very pale, and 
I never saw any renal epithelium or crystals of any kind a ttached 
to them. 

F ig. 5 gives drawings of these cylindriform casts. 
'l'homas, • in his treati se on the microscopical appearances of 

the urinary sediment derived from scarlet-fever cases, manifestly 
had these objects before him. The same appearances are seen, 
however, in other fo rms of albuminuria. As to the place in 
which they are formed, we know a t p resent nothing certain. 
Thomas considers i t as an unquestionable fact that most of 
these bodies which he calls cylindroids huve their orig in in the 
renal tubules. Ile d isting uishes several vari eties, and has found 
them too in urine which con tainecl no albumen. They are so to
tally di ITerent from the cylindrical casts prev iously described by 
u s, that they must admit of some completely d i1·er se explana tion. 
At the same time Thomas thought he l1ad made out some forms 
of these casts which, in his opinion, should be looked upon as 
transitional or in termediate bet ween them and t rue casts. 

Lastly, Nothnagel 2 has described a peculiar kind of hyaline 
cast which he iliscovered in the non-albuminons urine of icteric 
patients. 'l'hese I have often sought for, ancl once seen in some 
intensely icteric urine which was free from albumen. They were 
uncommonly pale, longer, and considerably narrower than any 
renal casts I have ever seen in albnminuria, a nd no formed sub
stances, cell fragments, or crystals, stuck to these slender pale 
threads. 

Let u s ask ourselves now what these urinary casts consist of, 
how they originate, cmd what it is that their presence betokens. 

Henle, when he first discovered them in the urine and after 
he had traced them back to the kidneys, took them for fibrine, 

1 Klinische StuJ.ien Uber die Nierenkrankheiten bei Scbnrla.ch. Arcbiv fiir Heil· 
kuncle. Bel. 11. 1870, S. 130. 

1 lfarncylinder bcim lkterus. Deutsches Arcbiv !Ur klin. Med. Bd. 12, s. 326. 
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and considered that they were derived from the blood plasma ex
creted with the proper minary secretion into the tubules, and 
that they became coagula ted and moulded within these. This, 
too, has been the opinion held by most writers on the subject 
during recent times, and hence the term fibrinou s has come into 
general use to describe every kind of true urinary cast, wit hout 
any excepion being taken to it. But when the fi brinous nature of 
these coagula became doubtful, and a fter se,·eral other descrip
tive terms besides fibrinous had crept into use, the learned Swede, 
Axel Key, who, as is well known , hacl d istingui shed a grea t 
many varieties of casts, p oin ted out how completely every kind 
of renal cast cliffered from fibrine in its chemical reactions. 
Rodda, of l\Iilan, ' is the most recent author who has thoroughly 
investigated the chemical nature of the Tenal casts. Ile dis
tingui shes only three varieties of them: tlte colorless, tlte yellow, 
and tlte epithelial, among which last he obviously includes the 
dark granula r fo rm described aborn by me. His investigations, 
so far as the colorless and yellow casts are concerned, led to the 
conclusion that these cannot consist either of fibrine or of any 
protein substance, nor can they be formed of gelatin, chond rin, 
mncin, or hyalin . Then, both the fo rms above named differ 
chemically from each other: the colorless ones dissolrn in pure 
water, aided by heat; whereas the yellow do not. 'l'he la tter 
resist the action of reagents for a much longer time than do the 
former. Both, i t is true, possess certa in of the characteristic pro· 
perlies of prntein substances, so tha t Rovida takes it for granted 
that they are deriva tives of albumen, 0 1· are, as Gorup-Besanez 
would call them, albuminoid substances. Fuller information 
upon the conduct of both kinds of casts with chemical reagents 
may be found in Rovida's work, which amply justifi es the nega
tive conclusions a t which he arrives ; and there the question 
remains at the present time. 

The effec t of these inquiries into the chemistry of the urinary 
casts has necessitated an altera tion of the views p reviously enter
tained upon the mocle of their orig in. Key and Oedmansson, the 

1 Ucbcr das Wcsen cler lln.rncylinder. Molescbott's Uutersuchungen zur Naturlchrc 
des Menscheu und der Tbiere. Bd. 11, S . 1. 
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two Swedish observers, have been the most decided opponents of 
the idea that all forms of urinary casts originate in blood fibrine 
excreted with the urine. " rh ile Key admits that certain of the 
varieties of casts which he describes originate ina degeneration of 
the renal epi thelium, and in a smelting down of these cells into 
a homogeneous mass, he allows that certain others are secreted 
by the epithelium. Oedmansson, on the other hand, is of opinion 
that every cast should be regarded as a product of secretion fur. 
nislwd by the epithelium. Ottomar Bayer, 1 of Leipzic, who 
tried to discover the process of cast-formations, from the study 
of anatomical preparations, concluded that each variety of cast 
was forrned by the monlding together of different kinds of degen
erated epithelium. Bayer finishes his work with the following 
conclusion: " In spite of the whole epithelial substance escap· 
fog in the form of cylindrical casts, still an epithelial lining of 
the tubules is commonly preserved for some time, and Key en
dows this epithelial lining with the liveliest powers of self-regen
eration upon the broadest evidence ; and, in confirmation of 
this, I ha,•e. found, myself, that losses of substance, which threat
ened to be considerable, were obviated by repairs instituted by 
such cell s as still remained, the tunica propria and intertubular 
connective tissue in many chronic cases themselves participating 
in the processes of i·egeneration." 

The origin of the colorless hyaline casts, as a secretion from the 

epithelial cells, was later on defended by Oertel;' while Rovida ' 
attributed both the colorless and the yellow hyaline casts to a 
similar somce. Both investigators observed the following ap· 
pearances in anatomical preparations: the lumina of the renal 
tubules were, in Oertel's cases, filled with hyaline spheroidal 

bodies, drops of plasma, which were intermingled with a finely 
granular friable s ubstance, into which the epithelial cells bad 
become transformed, and in which no nuclei were apparent, and 

1 Ueber den Ursprung der sogenannt. Fibrincylinder des Urins. Arcbiv fil.r Heil

kunde. 1808, S. 136. 

~ Expcrimentelle Untersuebungen Uber Dipbtherie. Deutsches Archiv f. klin. Med. 

Bd. 8, S. 202. 
3 Ucbcr den Ursprung dcr IIn.rucylinder. l\Iolcscbott's Untersuch. l. c. Bd. 11. S. 

182. 
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seemed to form with it a single mass. Upon further examination 
he found spots where the degenerated epithelinm was completely 
separated from the walls, and where a solid cast or pipe· like mass 
wa formed out of them-a mass, however, in which some well
preserred spheroidal bodies of plasma conld still be made out. 
Rovida, examining during life the urine of a case of chroni c 
diffuse nephritis, found transparent as well as yellow urina1·y 
casts, and se,•ernl highly refracting yellowish scales, fragments 
of broken yellow casts. After death, when the kidney was 
examined, and fine sections of the cortical portion were colored 
and put under the microscope, the curling tubes were seen to be 
completely filled with granular opaque epithelium, in which 
the nuclei were scarcely visible; the interiors of the tubes were 
filled with small homogeneous, or for the most pat't finely gran. 
ular spheroids, which corresponded exactly in color and refrnc
ti,•e properties to the yellow casts, and, after colotation with 
hrematoxylin or carmine solution, exhibited no trace of nuclei. 
In many of the tubules one saw these bodies as half spheres 
or portions of long drops protruding from the bodies of epi
thelial cell s into the lumen of the tube; and in some of the 
tubules they were so placed aud compressed against each other 
as to present many flat facets and form irregular polygonal 
shapes, while in othe1· parts their contours as spherical bodies 
were entirely lost or only just to be made out. Stnck together 
into a single mass, they formed a cast, which more or less 
completPly fill ecl the calibre of the urinary tube. Thanks to the 
kindness of my colleague, Heller, I am enabled to give a draw
ing of a preparation which illustrates Rovicfa's observation of 
the mode of orig in of these yellow casts. It came from an 
atrophied kidney with pronounced amyloid degeneration of its 
blood-vessels. 

After this it can hardly be disputed that some casts arise 
as a species of secretion from the epithelium; bnt of a stu ety 
e\'ery form of cast is not made in this way. The dark gran 
nlar casts, indented at sonwwha.t regular intervals, origi nate, 
I take it, as A. Key has indicated, directly by an agglomera· 
tion of degenerated epithelial cells. At the same time I must 
insist that in each case in which I have microscopi!'ally ex-
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amined fine sections of the diseased kitlneys whose renal tubes 
were blocked up with casts of thi s kind, the walls of the tu. 
bules which were di stended by these abnormal contents m
variably exhibited an epithelial lining. Key an~ Ottomar 
Bayer explain this fac t upon the theory that there IS a repro
duction of ep ithelium replacing that which has already been 
shed . 

Clinical experience, however, compels me to assume a third 
mode of orig in for true casts, or 
rather, for particular forms of 
casts, to hold fast to the theory of 
origin which was originally pro
pounded, namely, that they are 
formed by a coagulation of the 
albumen or its deriva tives ex
creted with the mine. The casts 
to which I refer are the homoge-

•••-•· neons, transparent, lightly streak-
C<1"~~:.:}~h~~~11£crl::1'~i~g1~r~!:'~!k~':11~~;~~h ed, or faintly shaded varieties, or 
~~~~~~~:':!!;1:i<~i~~~e~~ u(1,~~~~>l'pithelinm . the form s which are so clelicately 

stipplecl with the finest granules 
or minute oil drnps-in a word, the casts which are most 
righ tly called hyaline. FnrthermorP, my experience informs 
me tha t their occurrence is entirely dependent upon the albu
men mixed with the urine. lndeccl, the interdependence of 
the two things is doubly confirmed: first, because these forms 
are only fo und when albumen is present; and, sc<·ondly, because 
in by far the Jarg01· number of cases lhe anival of the albumen 
and of the casts is simultaneous. It has happPn,,d to me, as of 
course to otlwr wri ters wl10 have contcnd1'd Ior thi s mode of 
orig in, to find these forms in non-alb trn1inous urine; but this 
has onl y been the case whe n the albumimuia has bu t very re
cently di sappeared. Still I believe that I have already proved 
(see Case III. ) that the fo rmation and the excreti on of a cast 
need be by no means contemporaneous events; and I al so re
fPITPd, in the same JJlace, to the further changes which these 
bodies undergo in consequence of a protracted sojourn in the 
spot of their original formation. 
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Jlenle, 1 i t is true, has rarely failed to discover these casts in 
healthy kidneys belonging both to men and to an imals, and states 
that the tubules in which they are formed, as a rule, lack epithe
limn. But I am at a loss to understand the disagreement be· 
tween his observations and the results anived at by most other 
inquirers. I have already, however, referred to the frequency 
with wl1ich patients affected with severe febrile disorders pass 
albuminons urine. Now this urine, almost every time I have 
exam ined it, has also contained pale hyaline casts, and yet in 
the kidneys or these patients, if they died, often no pathological 
alteration whatever could be found, not even cloudy swelling of 
the epithelium. Could it have been kidneys like these which 
Ilenle examinecl 1 

I must therefore insist upon the following rule: tlie forma
tion of true casts, or renal cylinders proper, never does take 
7;lace under pe1j'ectly normal conditions, and tlte appearance 
of any speciesqf cast-be the cause qf itsformationwlwt it may 
-is, as a general rule, (JSSociated with the excretion of alb11-
men in the urine. Now bearing in mind that the clilTerent k inds 
of casts most likely 11 arn different modes of origin, it wil l be 
e'·iclent that my proposition receives no opposition in the faet 
that the prl'centage amount of albumen and the quanti ty o[ 
casts contained in the sediment, haYe a direct relation to Pach 
other, although not in all , still certttinly in thn largo proportion 
of cases. In particular instances a g1·cat quantity oC albumen 
implies, without further inquiry, that a gl'eat numbrl' of casts 
will be pres<>nt-aR, for example, in difl' 11 Re nephritis; wliercas 
the watery mines of the genu ine contrnC'ting kidm•y, and of 
amyloicl disease, where but a sparing amonnt of albumen is 
]Jl'eSPnt, usually furnish us with but few cylindcl's. "'e meet, 
however, with some urines-e. g., in certain forms of amyloicl 
disease-which arc Yel'y rich it1 albumen, but in which on<> 
scarcely ever clisco\'crs a cast; ,,-hile in some others, which, on 
boiling, exhi bit tlw scantiest deposit of albumen, we fincl nnm
hers or l'Pnal casts. An example of this last is RP!'n in the 
secondary contraction which ensues after the snbsidPnce of an 
inflammation of the kidney. 

'lfaudbucb de• aystematischen Anatomie des l\Ienscben. Bd. 2, S. 318. 
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According t~ my own experience and observation, I can still 
further extend the proposition laid down above, and state that 
all tltose circumstances wlticlt give rise to albuminnria, may 
also originate cast formations; and yet I am qnite ready to 
admit that in not a few cases of albuminuria I have bePn unable, 
after repeatedly seeking for them, to discover any casts at all iu 
the sediment. Still, in the larger proportion or cases of albu
minuria thus tested-and their annual number is consiclerable-
1 have found the objects in question in the urine, no matter what 
may have been the cause of the albnminuria. Thus we find 
them in the albuminous urine of fever patients, when the albu
minnria has lasted for but three days; they are not absent from 
the urine fornished by the cyanotic kidney of heart disease, so 
soon as the venous obstruction is enough to induce albuminuria; 
they are encountered in great numbers, both in acute and in 
chro11ic diffuse nephritis; they are present, though few in nnm· 
ber, in the aqueous urine of simple contracting and amyloicl 
kidneys ; they are also present, finally, in cases of local deposits 
in the kidneys (for instance, hemorrhagic infarctions, directly the 
pressure causes the urine to become albnminons). 

The observation of numerous instances of febrile albumiiunfa 
has taught me that the urinary casts and the albumen may 
appear in the urine at precisely the same time. Furthermore 
I have observed the same thing in two other cases-the one 
already quoted (Case III.), in which the albuminnria followed 
upon a blocking up of the ureter that had lasted for five clays, 
and the following one : 

CASE: IV.-A journeyman mason, in November, 1809, fell a distance of thirty 
feet from a place whcro he was standing, and alighted on his buttocks. lie was a 
little stunn<'d, but shortly hcgnn to complain of sharp pain in his back, and had to 
he carried home. The first ur ine he passed, five hours after his accident, had a 
decidedly acid reaction, and deposited, on boiling, a flocculcut precipitate of 
albumen j it further presented a slight dirty red-colored secl imrnt, in which I 
found, besides red blood-cells and blood-casts, some perfectly homogeneous cylin
ders as translucent as glass, and pretty numerous. The next clay's urine wa!:I brought 
me in so dirty a glass that it was useless to examine it; but in that whi ch I exam
ined a clay later I could find no albumen, and could discover no casts at all in the 
sediment, which was loaded with numLcrless crystals of uric acid. The fellow got 
quickly an<.l completely well. 
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Now this case appears to me to favor, in a very remarkable 
manner, the view which I have advocated above-and which is 
at the same time the view first helcl by the earlier authorities
namely, that the hyaline casts originate in the coagulation of 
some albuminous substance excreted together with the urine ; 
and the following observation speaks scarcely less for the same 
opinion: 

In i\fay, 1874, a patient o f mine underwent the operation o f transfusion with 
lamb's blood, for splenic nnremia. Ili s urine, which had been daily examined, up 
to the date of the operation, before this contained no albumen ; while that which 
was passed two hours after it contained not only albumen, but some hyalinc casts.' 

It is pretty well known that many hours are not i-equired for 
fibrine to coagulate out of the fibrine clements of the blood plas
ma. On the otht'r hand, to assume that animal cells, situated 
within the body, perfect in themselves, and belonging to a sound 
organ, may, in so short a time as this, and under the infi11e11ce 
of so slight a clisturbance o( the circulation, become converted 
into"' homogeneous substance, in which no featu res of cell s are 
any longer traceable, would be to assume something for which 
no analogue exists in the entire range of pathological experience. 
Quite equally contrary to expPrience would be the secretion of 
any substance of the kind describecl by the epithelial cells, fol
lowing at so rapicl a rate, and upon provocation itself so slight. 

" ' hil e now it must be conceded that albuminuria is an e,·ent 
which may be said to invariably precede the formation of true 
casts in the renal tubes-for the circnmstance tllat in particular 
instances no albumen and some casts have been found cannot, 
for reasons already stated, be allowecl to discredit the general 
nile; and while, further, it is established thrit albuminnria-be 
the so t1rce thereof what it may- is almost without exception 
attendecl by cast formations, it becomes quite impossible to resist 
the idea that some ingredient of the albuminous urine has a 
share in the formation of urinary casts. I further consider it as 
qnite decided that the slight differences which have led authors 
to differentiate so many varieties of casts, are really brought 
about by metamorphoses which the casts experience between the 

1 Sec also Huppert in Virchow's Archiv. BJ. 59. S. 385. 



90 BAl!TELS.-TllE GENERAL sntPTO~!S OP RF.XAL D!SORDEllS. 

time of their formation in the tubules, and the time when they 
are removed by the urinary secretion , changes whereby both 
their optical and their chemical properties are a ffected. I can
not think it other than likely that the urinary cylinders begin 
as homogeneous transparent casts; then, if they remain some 
leng th of time in the tubules, they acq uire ti fin e granularity, 
and fat drops may form in their interiors-changes, so to speak, 
forced upon them by their age. Jn these changes broug ht about 
by their prolonged stay in the urinary tubules is probably to 
be sought the explanation of the fact established by Rovida, 
namely, tl1at diITercnt kinds of casts c011dLLrt themselves quite 
diffPrcntly with reagents, ancl present fea tmes notably distinct 
from those vouchsafecl of strictly albuminous substances. 

It may well be a change produced by age, which, in rare 
examples, compels the waxy, shining, yellow rasts to exhibit 
characte1·s quite different from those which ordinarily appertain 
to these bodies; I refer particularly to the red-brown color which 
they assume upon the addition of a sol tLti on o( iodine in iodide 
of potassium, and to the dark ,·iolet color which they afterwards 
assume when sulphuric acid is fur ther added to the fluid con
tai11ing them. This peculiarity I have witnessed in two cases. 
In both of them the actual quantity or casts contained in the 
sediment was excessive; aud besides the shining waxy yellow 
casts, there were present numerous examples of both the white 
transparent and the clark granular cylincle rs in each drop of 
ftuicl examined. \Vhen I applied the iocl ine solution to the 
sprcimen under the microscope, the l1yaline, colorl ess, and gener
ally narrow cylinders acquired a yellow staining, just like that 
which is imparted to the precipitate of albumen when iodine is 
adcled to albuminous urine; while the thick, waxy, shi ning casts 
especially, ancl the dark granular casts in less degree, acquired 
a reel -brown color, which was converted into a dirty violet upon 
further addition or sulphuric acid, the pale transpa rent cylin
ders, although colored yellow by the iodine, experiencing no 
furth er change. 'I'he violet coloration above noticed is only a 
,·ery tPmporary affair, quickl y changing into a dark black
brown. But exactly the same color reaction was displayed by 
some spherical bodies or irregular-shaped flakes composed of 
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some liomogeneous substance and presenting lhe same shining 
app<>arance and the same color as did the waxy C'asts themsel ,·es. 
ln tho second case observed by me, I found Pnormons num
bet·s o( these bodies in the sediment, in addition to casts o( great 
variety. In the sed iment, from the first C'ase, I am not prepat·ed 
to 'ay posith,ely that the bodies were splwrical, for I have no 
record to this effect in my notes. \\'hen I first ohsNved them 
again in my second case, I took them for degenerated ancl enor
mously swollen epithelial cells, although I could make out no 
trace o[ a nucleus in their interiors ; in fact, it was only in 
certain o( these spheroicl s, ancl a(ter coloring them by the iodine 
solution, that I was able to make out a narrow pale portion 
surrounding likr a border a darker colored central portion. 
Still my present idea is, that both these spheroi cl s and the 
fl ak es consisted of one and the same substance as that of which 
the waxy casts excreted by the same kidneys were formed, 
and that both am a speci<'s of secretion proceeding from the 
epithelial cell s of the tubules, and deserrn to be regarded as 
smaller forms, ev idencing an identical causation. 

CASE V.-In only one out of these two cases (namely, in the second) was I able 
to in form myself as to the state of the kidneys, by examining the body of the per
son in whose urine during 11i s Ji fe I had ohserved these objects. He wns a phthisi
cal patient, aged forty-two, brought into my Clinique with swollen and highly a::clc
matous lower extremities, on October 30, 1863. He was 11 c1lrly voicc1cs!'I from an 
ulccrn.tivc destruction of the vocal cords, and had had clinrrhoon for some time. 
Ile secreted vrry small quantities of urine, from 500 lo 700 c. elm. in the twenty-four 
hours, of a specific gravity varying from 1007 to 1010 on cliITerent clay!'!. In one 
day"s urine the albumen measured 0.975 per cent. There were enormous quantities 
of the abovc-clrscribcd casts constantly in the sediment. Tic died of hremopty!->iS 
on the 20th November. The autopsy discovered numerous large and Amall caYi
ties and numbcrlc~s clcpo'.')its of miliary tubercles in the lungs. The spleen was 
twice the size it ou~h t to be. The liver was considerably enlarged Rnd adherent 
to the tliaphragm; its edge was rounded in a peculiar mannncr. Both kidneys 
were much enlarged, nnd in a condition of amyloid degeneration; the capsular ves
sels were greatly distended; the entire cortex appeared spotty upon section, yellow
ish-gray colored and shining i the mcdullary portion was of firm consistence, rather 
fuller C'lf blood than normal. Thin sect ions taken from the cortex were transparent, 
and gave a distinct amyloid reaction with the iodine solution. Unfortunately no 
mi croscopic exnminntion was made. 

No donbt the other case was of the same kind, for it occmn•d 
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in the subject of an atonic ulceration of the Jpg or enormous size 
and long dumtion; but the man withdrew liimseir from my 
observation bdore he died. Still I do not think one is justifi (•tl 
at once in making a diagnosis o[ amyloid disease of the kid1wy 
in every casP because the abo,·e-described kind o[ casts have 
been discovered, nor in excluding the possible existence of 
such dismsc when cylinders, "·hich do not g ive this special rnac
tion, are forthcoming. Both these cases came under my care in 
the years 1850 and 1863. Since then I have had under observa
tion many cases of renal amyloid disease, and have paid 
special attention to the casts presented, testing them with iodine; 
but I have come across no further instance of the characteristic 
reaction. 

Now, just as in the two cases mentioned above, it was not all 
the broad waxy cylinders which exhibited the peculiar color 
reaction, so it appears to me to be highly probable that a meta
morphosis into amyloid substance takes place only after some 
lapse of time, and in those casts which stay a long while in their 
birthplace, and are not swept away into the urine directly they 
are formed. Friedreich' showed long since that old-standing 
fib1 ·inous sed iments, in the interior of hrematoceles, suffered an 
aruyloid metamorphosis. " Thy then should we refu se to accept 
the possibility of an albuminous substance experiencing a like 
conversion in the tubuli uriniferi, after it has been retained a 
long ti me inside them! It is true enough, as experience teaches 
us, that this conversion is a rare one, that we do not know the 
conditions requisite to effect it, and that we are ip:norant 
whether or not the amyloid degeneration of the renal vessels may 
exert an influence upon this cho.nge, and i[ so, what is the nature 
of that influence. I must here, however, state explicitly that, in 
both the cases I have cited, my observations extended o,·er a con
siderable period of time, in one case, fo r instance, over six months ; 
that, owing to the great interest which was excited in my mind 
by this peculiar phenomenon, I examined the urinary sediment 
nearly every clay; and that the casts which presented this char-

1 Dr. N. Friedrcicli and Dr . .A. K ekule1 Zur Amyloidfrage. Virchow1s Archiv. Bd . 
16, s. 50. 
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acteristic reaction with iodine were found with tlie greatest con
stancy. 

But I would make mention here of another case of amyloicl 
degenerntio11 of the kidneys-although the case itself must 
stand over, for fuller clescl'iption, to a later part o( thi s work- in 
which the cylindrical cas ts themselves only assumed a yellow 
coloration upon addition of the iodine so1L1tion ; whereas renal 
epithelial cells, some of them singly, others hanging together, 
others again clinging to the hyaline casts, became bright reel, 
ancl then pmple when su lphuric acid was further aclclecl. In
deed the contrnst of coloratio11 was of a most striking kind in 
the cell s which clung to the casts. 

N ow, what interpretation are we to attach to the presence 
of casts in the urine? Certainly no more than this, that the 
person who passes them is suffering with true renal albu
minuria. But the presence of casts themselves does not, in the 
slightest degree, appoint the nature of the cause at wo1·k in 
producing the albuminuria. At the same time the value of the 
characters of casts in assisting us to make a diagnosis is very 
great. 

If the quantity of casts present in the sediment be reckoned 
alongside of the quality of the mine, and clue weigh t be given to 
all other attendant circumstances, inferences may be drawn as 
to the nature and extent of the disorder to which these bodies 
owe their orig in. As previously noticed, we meet with some al
buminous urines in which we must search a long while to dis
cover a single cast, and others, again, which deposit a copious 
sediment consisting of almost nothing else but casts. 

A urine which contains a great number of pale or cl al'l;: granu
lar casts comes from an inflamed kidney. If a g1·eat number of 
undamaged epithelial cells from the tubuli uriniferi cleave to 
tbese pale casts, and there is a fair abundance of red or whi te 
blood corpuscles, and few or no dark granular casts are present 
in the seiliment, the case is evidently one of acute nephri tis. If, 
on the other hand, dark granular, and oftentimes puckered, 
ca ts preva il over the pale and hyaline ones, the case is then 
one of chrnnic nephriti s. 

'.!'he urine of febril e ancl congestive all.mminuria, as well as 
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that of contracting kidneys, and of most examples of amyloid 
degeneration, presents only very few casts. 

The shorter the time an albuminuria has lasted, the more 
likely one is to find, besides a few true epithelial and blood-cast 
only, perfectly pale homogeneous and usually nanow cylinders ; 
this is the case, for example, iu febrile albuminnria. BLtt even in 
most cases of chronic albumiuuria, in which a persistently large 
amount of watery urine is secreted, the narrow pale casts usually 
preponderate over the thick and dark ones ; it is so, for instance, 
in genuine contracting kidney and in the larger proportion of 
cases of amyloid degeneration of the kidneys. Another matter, 
which must be taken into consideratiott in these cases, is the 
rapidity with which the secretion of urine is proceecling. Thus 
the mine, which is secreted under circumstances of high blood 
pressure, Hows in a swift current, and sweeps out all cylinders, 
which may chance to be in the urinary tubules, before degenera
tive changes of any ad1•anced nature, such as time could effect, 
can have taken place in them; and in the straight ancl wide 
tubules of the pyramids, through which the whole tlnsh of tluid 
tlowing from the cortex has to pass, the conditions will at least 
be most unfavorable for either the formation or the retention of 
casts. " ' hen, therefore, we find a great many broad cylinders in 
the urine, we may be pretty sure that we are dealing with a con
dition of the kidneys in which the secreting process is obstructed, 
as is the case, for example, in acute nephritis and in some in
stances of amyloicl degeneration. Indeed I hnve found the 
la1-gest numb~r of thick .sizecl casts, some of them dark granular 
and others waxy, in the secondary contraction of the kidney 
which follows >1fter chronic nephritis, and in some examples of 
amyloid di sease of the kidneys. In all these cases the quantity 
of urine secretecl was invariably small, and, in spite of its small 
quantity, was o{ a pale color, and of a low specific gravity, and 
contained, besides a few small pale casts, large cylinders, as a 
1·ule in such numbers as to constitute a considerable layer at the 
bottom of the vessel holding them, forming a white, dust-like 
sediment. Under such circumstances the speedy termination of 
the case can be confidently expected. For the presence of these 
broad casts in large munbers in the urine with certainty indi-
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cates that a large portion of the kidney has suspended work, and 
one can confidently affirm that the epithelium of the kidney is 
correspondingly degenerated, and that casts have not merely 
been formed, but have remained a long time in the straight excre· 
tory tubules of the pyramids. 

It has been maintained that the waxy, refracting, and often
times yellow-colored casts, are only forthcoming in amyloid 
degeneration. This is not correct, for I have found them in 
the sediment from a case of chronic nephritis, and satisfied 
myself, after the death of the patient, that the large fawn-colored 
kidney had not suffered the 
least amyloid degeneration. 
My late colleague, Colberg, in 
a case of this kind, which came 
from my Clinic, found that " 
nearly all the straight tubules 
were blocked up with these 
waxy casts. (Compare the ap
pearances seen in the drawing, 
Fig. 7, which is taken from a 
preparation made from this 
kidney.) 

This much only can one say, 
namely, that the waxy casts al
ways appoint a chronic and 
deep-seated renal affection, and 
are never present in recent cases 

~~:e&:::.:~.s n~1~'.~1~:~n:~t;'r:~~ w~~~~.';ii~~.~~«:;;.;;,~\;:,,~~\;~~:;·'"';~;;:.~) 
granular casts never a ppear in 
the temporary functional disorders of the kidneys ; they indicate 
a notable impairment of the nutri tion or the organ. At the 
same time their presence does not justify any deductions regard
ing the nature of this mal-nutrition, as they are fo und both in ne
plnitis and in amyloid disease of the kidneys. 

Nan·ow hyaline colorless casts can appea1· in any albuminous 
urine. They continue as long as the albuminuria lasts, and, if 
carefully looked for, they are always to be found iu company 
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with the dark granular and waxy cylinders, although often only 
here and there a specimen. 

\Vhenever waxy casts are present in the urine, one generally 
finds all three forms of casts at the same time in the sediment. 

In very rare examples the casts shed in disease of the kidney 
are themselves so numerous as to bestow a dark citron-yellow 
coloration to the fluid, which, at the autopsy, is found in the pel
vis and calices of the kidney.' 

III. The Disorders mani!"ested by the B1001l, by the General Nutri· 
tion, and especially by the Nervous System, when the J{idneys 
cease to perform their Functions properly. 

IV e advance, then, to the disorders that arise from the ma! per
formance of their natural functions by the kidneys ; and the 
natural functions, whose failure we have to consider, are those 
previously pointed out by us-namely, the regulation of the 
watery content of the blood serum, and the excretion of the 
nitrogenous waste resulting from the nutritional interchanges. 

I1 we take the first-the results of an insufficient removal of 
water from the blood-we find ourselves face to face with 

1. Tlte Dropsy tliat accompanies Renal Diseases. 

Hippocrates already discovered that the diminution of the 
urinary secretion was a cause of dropsy, anc1 established the 
source or particular forms of dropsy in the loins (the kidneys).• 
Van Helmont described the kidneys as the principal originators 
of dropsies. Still the connection, as cause and effect, between 

1 Prof. Aak6rmrinn, Ein Fall von Parenchymatfo~er Nephritis mit Retention der 
Cylinder in den Niereukelchen und im Niercnbecken. Deutsches Archiv filr klin. Medic. 
Bd. 10, S. 298. 

2 llippocratis opera.. Ed. Fcesius. Francofort, 1624, p. 190. 
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kidney disease and dropsy was not gene1TI1ly understood until 
Bl'ight' s work upon this subject first cleared the way. 

Prom this time on no one d isputed the correctness of the 
statemPnt that the drnpsy o( renal disease was clue immecliately 
to hydrremia, an abnormal increase of the watery content o( the 
bloocl sc rum; a fact, too, confirmed. since Bright' s time, by no 
small number of analyses made upon the blood o( patients thus 
afllictccl. Bostock, a friend of Bright, and one who accomplished 
(or him the accurate analysis of the urine in the cases contained 
in his paper, found that the blood serum of one of these patients 
presented a specific gmvity as low as that exhibited by the urine 
itself, namely, 1013'- the very lowest specific gravity for blood 
serum which he had ever S<'en. The patient from whom both 
the urine and the sernm were derh·ecl was dropsical, and passed 
exceedingly little urine. The coagulum prndnced by heating 
the blood serum was hardly so great as that obtained from the 
urine when this was boiled. 

Christison, who reckoned 1020 to 1031 to be the normal speci 
fic gmvity of the blood serum, seldom founcl that that derived 
from the subjects o( renal dropsy presented a higher a''<'ragc 
thau 1022, and noticed one case in which it stood at 1019. l!P 
found that the solid l'esidue of the serum in one case of l'enal 
di sease amounted to on ly Gl parts per 1000; whereas, nonnally, 
they should l'each to 82 or 85 per 1000. The l'esults of somP 
examinations, wh ich 1 instituted myself upon the same sub
jl'ct, would be expressed by the fi g ures 1018, 1016, and 101.i, as 
the twemge specific g radty of the blood scrnm in renal c1rnpsy. 
and similar obsel'\"ations, of which nnmbe!'s exist, made hy Raye!' 
ancl other authors, pointed to quite the same conclusion. 

In regard to the real cause of this hydrmmia, and therefore o( 
the dropsy, the views of many physicians ancl medical wl'iters 
at the pl'esent time do not appt>a1· to me to be quite clear. It 
is certainly correct that those form s of rena l disease are most 
apt to induce dropsy which are associated with the escape of 
largt' quantities of albumen in the urine, and the fact admits of 
no di spute that the persistent excretion of albumen from the 

1 R Brigltt's Report of Clinical Cases. 1827, Vol. 1, p. 85. 
VOL. XV.-7 
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blood serum in this abnormal manner must render the latter 
more watery. 'Vherefore the opinion of those who attribute the 
dropsy of renal disease entirely to the waste or loss of albumen 
in the albuminmia is not at once to be rPjected; only this lo>s 
of albumen is in most cases neither the sole not· the essential 
cause of the hydrremia and dropsy, and in a good many in
stances it may be left out of consideration altogether. 

In evidence of this being the case, I might cite the fact that 
renal di sease can lead to most extensive dropsy, when, throughout 
its course, no quantity of albumen to merit mention has ever 
escaped in the 1n·ine. For instance, dropsy may ensue within a 
very few days in the acute nephritis accompanying scarlet fever 
or diphtlwria, the urinary secret ion coming to an absolute stand
still, and complete suppression of urine being established; and 
these cases prove beyond dispute that the non-removal of water 
from the blood by the kidneys, while the absorption of water by 
the digestive tract still goes on as in health, can be the source 
of the hydrremia ancl dropsy. But even in other cases of renal 
di sease, the occurrence of dropsy depends less upon the amount 
of albumen actually lost in the urine than upon the diminution 
of the amount of water excreted by the kidneys. 

The cases of clropsy occurring in heart disease especially con
firm us in thi s idea. Still even for these cases the explanation 
has been olfored that the clropsy is due to the impoverishment of 
the blood serum in solids, ancl especiall y in albumen, whicl1 
results from faulty assimilation prodttced by di sordered diges
tion. At the same time the advocates of this l"i ew have felt 
obliged to attribute some influence to the increased blood pres
su re in the veins. It seems to ham been forgotten that there 
·are disease of the digestive organs which induce far graver 
states of marasmus than usually attend on heart disease, and yet 
clo not produce any dropsy. In the study of thi s question, how
eYer, far too li tt le importance J1as been attached to the diminu
tion of the amount of water secreted by the kidneys, which fol
lows as the resul t of decided valvular defects of the heart. It is 
only_ when, in consequence of insufficient ca rdiac energy, the 
arterial blood pressure falls so low that the renal secretion is 
palpably diminished, that dropsical swellings commence, and 
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then subside again directly the urine flow is accelerated by the 
heart's ac tion becoming once more vigorous. 

Urinary excretion and dropsy, in pa tients suffering from 
heart disease, undoubtedly stand in direct an tithesis to each 
other, the la tter cleci·easing as the former increases, and vic<' 
versa. The paltry loss of albumen which takes place tl1rough 
the kidneys does not merit notice in regard to its bearings upon 
the dropsy. But it is con ect enough that the local ex tension of 
dropsical effu sions in heart disease is determined by tl1 e differ
ing degrees of blood pressm e ordinarily experiencecl in different 
sections of the venous system. 

Just the same dependence of the dropsy upon the quantity 
of the urinary wa ter secreted, may be observed in renal di seases 
proper. Only those forms of kidney di sease in which an ab
normal diminu tion or the urinary sec retion takes place, g ive 
rise to dropsy with any certainty . In most cases, it is true, the 
diminution of the renal secretion is contemporaneous with the 
appearance of albumen in the u rine, and it is certa inly correct 
that an ab undant loss of albumen of the blood by other channels, 
as by a hemorrhage, may be followed by dropsy. Only this 
nowise diminishes the importance of the fact, that the advent 
o[ dropsy i11 renal di sease is directly dependent on the lessened 
secretion or mine and not upon the quantity of albumen excreted 
in that urine. P ora considerable loss of a lbumen may take place 
in this way without any dropsy occmring if only the quantity of 
urine passed diurnally is sufficiently copiot1s, and dropsy may 
ensue during an insignificant Joss of albumen directly the daily 
minary secretion fall s below a certain minimum quanti ty . The 
cll'opsy produced by kidney disease may disappear, notwith· 
standing the fact tha t the Joss of albumen remains each clay the 
same, if onl y the quantity of wa ter excreted by the kidneys 
becomes grea ter. 

Dr. J. Rehder, with the view of approximately establish
ing the Jll'Oportion borne by the quantity of wn,ter taken in 
drink and food towards that which af terwards appeared in 
the mine, insti tuted a series of investigations upon sound, 
healthy persons who were living under identi cal ex ternal condi
tions, and then compared the rnsults with a series of analogous 
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observations macle on dropsical subjects. Ile kept all these 
people, the healthy as well as the sick, in bed through on t tl1e 
period over which the investigation extended. Nearly all the 
experiments were made in the cold season of the year. 

The quantity which could be reckoned as fluid nourishment, 
drink, or soup, was, in the case of each person experimented 
with, most strictly measured, while the water contained in the 
solid food was left ont of consideration. Then the entire urinary 
secretion, passed through the period of observation, was col
lected together, and its quantity measured ancl compared against 
the quantity of the ingested fluids. 

Of the five healthy persons (that is, who had no renal malady), 
serving for the first S<'ries O[ experiments, two had gonorrhcea 
(robust young men), and three suffered with sponclylitis (well
nom·ishecl ancl fine-looking young girls, aged between sixteen 
arnl twenty-three). 

Now as regards these five persons, two of whom were kept 
under observation for four clays, ancl three of them eight clays, 
01· twice as long, the results were as follows: o[ every hundred 
parts of flnicl taken internally sixty-eight, seventy, seventy-six, 
eighty, ancl eighty-eight parts respectively, came to lif!ht again 
as urine. But it appeared that these figures were subject to 
enormous variation upon single clays, the consequence, no doubt, 
o[ the irregularity with which the urinal')' secretion is effected 
in the different individuals. The following table exhibits the 
amount of ,-ariation: 

P'r ctnl. Afe;!e~ ~~~~!!~ 
lndividual I. Observation extending over 8 days. Between 20.9 and 2.50 70 

" TI. " " u 62.5 " 109 80 
nr. 
IV. 
v. 

47.2 " 90 68 
40.0 " 135.G 88 
52.2 .. 111.7 76 

Upon an average, then, of the five persons together, ancl the 
thirty -two days' observations, we may assume that, of every 
100 parts o[ tluicl ingested, 76.4 parts are excret~d in the urine. 

Very contrary results were arrived at by the observations, 
upon the relation of the tluids ingested to those excreted, made 
upon persons who were suffering with cardiac or rnnal dropsy. 
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A man, fifty years of age, who had had long-standing aortic 
im•ulliciency, and had shown all the symptoms oI prngressive 
eardiac enfeeblement, cyanosis, ad rancing cede 111 a of l1i s connec
t ire tissues, etc., took, during ffre successh·e da.ys, G, 782 c. ctms. 
of fluids, in the form of drink and noLuishment, together making 
a daily average of 1,356 c. ctms.; during the same time he ex· 
creted altogether 2,645 c. ctms. of urine, or a daily average of 529 
c. ctms. That is, for each 100 parts of water ingestt'd by him, 
BD were excreted by the kidneys, the variation exh ibited upon 
individual days fluctuating between 29.7 ancl 49.2 per cent. 

A yonth, St-, sixteen years of age, affii cted with chronic 
parenchymatous nephritis and i.J1 creasing general dropsy, took, 
during Jhe successive days, 5,350 c. elms. of Jluid, or a daily 
average of 1,070 c. ctms., and excreted during the same period 
1,330 c. ctms. of urine, making a daily a\•erage of 266 c. ctms. 
The relation, therefore, of the fluid ingested to that excreted 
was in the proportion of 100 : 24.86, and the variation upon 
imlividual clays ranged between 18.6 ancl 33.5 per cent. 

The next case was that of a woman, aged fo 1ty, who hacl 
chronic parenchymatons nephritis, complicated by amyloicl de
generation ; she became dropsical, and died, on December S, 1873, 
with most extensive general anasarca and ascites. This woman 
took , in six successive days (that is, between the 18th aucl the 
18th o[ November), 7,020 c. ctms. of fluid- upon an average, 
therefore, 1, 170 c. ctms. daily; ancl she excreted during this time 
1,76J c. ctms. of urine, or an average of 294 c. ctms. daily. The 
relation, therefore, of the llnicl ingested to that excretecl through 
the kidneys is as 100: 25, ::incl the variation upon individual 
clays rangccl between 10.8 ancl 40.2 per cent. The experiment 
with her was repeated after an interval of ten days, dnring 
which time the dropsical symptoms hacl incrca:;ecl. From the 
28th of November up to the 5th December she took 9,360 c. 
ctms., or a daily average of 1,170 c. ctms., and excreted in the 
same periocl 1,405 c. ctms., or a daily average of 187 c. ctms. of 
mi.lie. Thus the fluid ingested stood in proportion to that ex
creted by the kidneys in the proportion of 100 : 16, and the 
variation in quantity upon particular days ranged between 11.5 
per cent. ancl 24.4 per cent. 
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An engineer, thirty years of age, the subject of chronic pa
renchymatous nephritis, which succeeded malarial poisoning, 
a man who interested himself in the result of the experiments, 
and who,se intelligence made me confident that they would be 
thoroughly carried out, took, on fifty-two succeeding clays, 
between February 17th and April 10th, 1874, 171,150 c. ctms. 
or fluid, and excreted during the same period 48,840 c. ctms. 
of urine, the daily average, therefore, standing thus: 3,291 
c. ctms. of ingested fluid and 920 c. ctms. of urine-a ratio of 
100: 28. 

Now, this patient, whose whole body was swollen and alternd 
in shape by his anasarca, took a hot air bath every day through
out this period, ancl therefore perspired profusely; and still his 
dropsy resisted the treatment. 

For purposes of comparison, I now subjected a woman of 
forty (who, beyoncl having chronic rheumatoicl arthritis (arthritis 
deformans), was otherwise sonncl) to :i sweating or hot-air cure, 
while I experimented upon the fluids ingested and excreted by 
her. In nine snccessive days this woman took 13,580 c. ctms., of 
fluids, or a daily average of 1,510 c. ctms., ancl excreted a total 
quantity or 13,800 c. ctms. of urine, an average of 645 c. ctms. 
daily, or a proportion of 100 : 42. 7. 

The following case has especial interest, !or it shows in the 
clearest manner the dependence of renal dropsy upon the quan· 
tity of urine excreted by the kidneys. B., a laborer, thirty-four 
years of age, suffered with dropsy and general anasarca in variable 
degrees, in consequence of parenchymatous nephdtis. He was 
treated with hot-air baths. ·when Dr. Rehder began his obser
vations upon him the dropsy was on the decrease. During the 
first five clays that he was experimentecl upon, between the 8th 
and the 12th or July, 1873, he took 7,565 c. ctms. of tluicl, and 
excreted 7,600 c. ctms. or urine, taking therefore less water than 
he passed as urine; the ratio being as 100 : 100.46. His dropsy 
now increased again. Between the 13th and the 15th of July 
the quantity of water ingested amounted to 13,575 c. ctms. ; the 
quantity of urine excreted amountecl to 1,858 c. ctms. The ratio 
was as 100 : 33. 3. 

From the 16th to the 20th of July the dropsy was again on 
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the decrease, and the ratio of fluid inges ted to that excreted 
was as 100 : 98.3. 

From the 23cl to the 27Lh of July, increase or swelling again. 
Ra tio ascertained to be as 100 : 48.8. 

From the 23cl to the 26th of August, considerable roclema of 
the face. The fluids ingested stood to the urine excreted as 
100 : 29. 

From the 29 th Aug nst to the 3cl September, rodema of the 
face abating. R a tio of ingested to excreted tlnicls as 100 : 72.5. 

In September thi s patient's state remained unaltered, ancl the 
fluid ingested stood to the urine excreted during four successive 
days as 100 : 65.2 ; a ncl in October, the dropsy being again on 
the increase, the ingested tlnids stood to the urine excreted in 
the proportion of 100 : 32. 6 fo r four successive clays. 

These expel'iments, leaving as they do much to be clesirecl in 
accuracy, still taken together are convincing el'idence that the 
dropsy in renal disease is due to the altered elimination of water 
by the kic11ll'ys, or, to speak more exactly, to the relative insnlfi
ciency o( these organs for thi s part of the task which they have 
to fulfil-an insufficiency which es tablishes a non-con esponclence 
between the ingestion ancl the excretion of wa ter. Hitherto I 
have not hacl the time to make these experiments upon a larger 
scale ancl according to a more exact meth od, the pressure under 
which I have had to clo my work not allowing me the requisite 
leisure. 

It follows, then, from what bas been stated, that the renal 
diseases associated wi th albumen in the urine are not the princi
pal ones which lead to dropsy; other form s of kidney disease 
are morn likely to p rodnce this, and especially all such as intl n
ence the quantity of urine excreted, and can compel complete 
suppresaion of urine, whether this be due to changes in the 
kidneys themselves or to blocking up of the exc1·etory channels 
leading from them. I will not, however, leave the fact unmen
tioned here tha t even complete anest of the urinary secretion1 

must last a certa in time before dropsy foll ows it . In one of the 
cases which I have narrated (Case III.), where suppression fo l
lowed tlrn stoppage of both ureters, 122 hom s elapsed without 
a trace or cedema showing itself. Still, I must also say tha t 
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from the beginning this patient suffered witl.1 most sedous vo.mit. 
ing, and rejected by the mouth large quantities of Jiu1d-chiefly 
thinks, it is tme, which had been taken freely. . 

A case of similarly protracted complete suppression """ 
observed by Biermer, in nephritis after scarlet fever, a nd in this, 
too, the previously ex ist ing dropsy scarcely increased at all 
throughout the five days' absence of all urinary excretion. 

In far the larger proportion of cases of renal dropsy it is not 
a destruction of those organs which are specially destined to 
secrete the urinary water- the :Malpighian bodiPs-or the rnsu]t. 
ing diminution of their number, which leads to lessening of the 
secretion and so to dmpsy, but the obstacles which are opposed 
to the free discharge of the secretion through the renal tubules. 
Quite one-half of the urine-preparing apparatus can be wanting 
without the other half being insufficient to accompl ish its physi
ological task, as numberless cases of congenital deficiency and 
of the entire destruction of one kidney, which we lind recorded, 
testify. Indeed, as Simon's bold and successful operation 
proved, even the sudden remornl of a normally functioning 
kidney, from an adult in the fullness of his strength, can be sup
ported, the remaining organ sufficing to remove the necessary 
quantity of water and other urinary solids from the blood. 
vVherefore, even in the diffuse affections of the parenchyma o[ 
the kidnPy, it is not the contracting forms, associated with 
c1estruction of numberless Malpighian bodies, which we find pre
ferentiall y pmducing dropsy. It is not uncommon at an autopsy 
to find the kidneys wasted away to mere degenerate relics, in 
persons who, during life, exhibited no trace of dropsical anasarca. 

On the other hand, dropsy is scarcely ever absent in those 
acute and chronic processes of inflammation of the kidneys in 
which these organs, through swelling of the epithelium and of 
the interstitial tissues, have considerably increased in size; for 
this swelling presents a considerable obstacle to tl1e normal secre
tion pressure within the l\falpighian bodies, and in this way ob
structs tlie exc1·et ion-a circumstance only possible while there 
is considerable difference between the blood pressure within the 
glom0rnli and that offered by the littid contents of the tubuli 
uriniferi . 
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It foll ows of itselt that dropsy must ensue whenever there is a 
protracted diminu tion of secretion pressure in the secret ing ves
sels-as happens in heart disease-and all the more easily if the 
actual number of the secreting vessels themselves is lessened. 
\\'herefore dropsy is wont to be the last e\·ent in the com se of 
]ll'Ogressive cont1action of the kidney, when, in consequence of 
thi s, the general nutrition, and so the vigor of the heart i tself, 
is impai1·(•d. But so long as in thi s comm on kidney affection the 
energy of the heart as a pump, is maintained, and the excessire 
<.liuresis, commonly accompanying it, continues, dropsy do~s 
not make its ~Lppeara.nce, although the albuminnl'ia may have 
endtu·cd for years. 

Dr. G1·aingc' t' Stewart' has promulgated views entirely in 
accordance with my own upon the essential cause of ch opsy 
in kidney di sease. lle allows tha t the dropsy in nephritis may 
be attributed to the diminution of the serum albumen ; bu t he 
does not accept this as the sole reason ; since the dropsy often 
form s the first symptom of the disease, and is more apparent 
early in the course of the intlammation than in its later stages, 
although the blood then, from protracted loss of al bumen, must 
kwe become very much more deteriora ted. The dropsy, he con· 
tinues, 111ust surely rather be due to the non.elimina tion of 
water tlnough the kidneys, ancl to the resu lting increase of the 
blood pressure 11pon the walls of the capillaries and \'eins. The 
Jess the urine secretion is, the acuter and more copious will be 
the dropsy, and the latter will subside direc tly the water can 
again How o[ by its natural channels. 

The nature of the transncled tluid, which in renal dropsy 
passes through the walls of the capillaries into the snbeutaneous 
connective tissue, and which accumulates in the serous cavi ties 
of the body, expresses in a most marked degree the extreme 
impol'eri shment which the blood sernm has undergone in so 
many of these cases, throngh the retention of water in the sys
tem. The dropsical tluid is a filtration merely of the blood 
serum tln·ough the wall s of the vessels, ancl i t constitutes a 
watery solution of salts exceedingly poor in alhuminates. Its 

1 A Prnctica.l Treatise on Bright's Diseases of the Kidneys. Second Edition, Edin
bu.rgb, 1871 , }>. 83. 
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actual solid contents will be all the scantier, the more watery 
the blood serum is from which the trausudation came, for tl11• 
albumen content o[ the dropsical !luicl is regulated exactly by 
the albumen content oI the blood sernm. 

The aspect of this tluid is somewhat variable. That obtained 
from section of the connective tissue is generally as transparent 
as water; that taken from any of the serons ca vi ties of the body 
is, on the contrary, as a rule, pale yellow or light-green colored, 
and fine, thread-like shreds or coagula are found in the latter, 
while the !luid itself is slightly opalescent, from the epithelial 
debris mixed with it. 

The composition of the dropsical fluid varies, however, in 
the dead body, according to the locality from which it comPs. 
That which is poorest in solid constituents and in albumen is 
pretty invariably the fluid furnished from the subcutaneous con
nective tissue. C. Schmidt found that, in a case of renal dis
ease, the tluid contained in the pleura gave 2.Su per cent. of 
albumen ; that derived from the peritoneal cavity, 1.13 per 
cent.; the meningeal fluid from 0.6 to 0.8 per cent.; ancl that 
from the subcutaneous tissue oI the skin, 0.36 per cent. 

To exhibit these diJJ'crences at a glance, I have arranged, in 
the form of a table, some analyses of the blood serum, of the 
fluids derived from the pericardium and the peritoneum, and of 
that obtained in anasarca generally, all of which were taken, 
directly after death, from the body of a person who had died 
of advanced dropsy. 

--------1-~-~-.~~;_. ~ Soll~e~~stit.- InSa.'ft!'.1\c Albumen. 

1015.58 1 057.656 41.402 - 1- SD.39 Blood scrum .... . 
Pcricarclial fluid .. . 
Peritoneal fluid .. 
Anasnrca fluid 

1000.69 078.62 21.38 15.58 I 
1000.63 084.31 15.60 11.48 2.55 
1007.6J 1 988.30 11.70 10.60 Tmccs. 

I have frequently found extremely small quantities of albn· 
men in the tluid which oozes from the swollen extremities, in 
renal nropsy, after the epidermal layer has burst. BL1t I have 
never been able to discover urea in the fluid oI this anasarca, 
although my colleague, Edlefsen, once found 0.359 per cent. of 
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mea in it, the blood, taken from the same body, giving only 
0.2J8 per cent. of this same substance. Edlefsen once found 0.28 
per cent. or mea, and another time 0.30 per cent., in ascitic fluid; 
and he was able, in another case, to show the presence of an entire 
1 per cent. of urea in the pericardia! fluid. In this last instance, 
however, the blood serum was so loaded with urea that this had 
passecl over in quantities into the secretion or the sweat glands, 
and, after the evaporation of the water, had remained in the 
form of crystals upon the surface of the skin of the face and 
neck. " ' e were able to scrape off and collect from the skin of 
this individual, while he was alive, considerable quantities of 
urea crystals.' 

The distribution of the dropsical exhalations into different 
organs and over different parts of the body is quite peculiar to 
renal clropsy, and departs from the orcler which holds good in 
dropsy from other causes. The Jaw which we observe in renal 
dropsy is for the accumulations to take place, first and foremost, 
in the subcutaneous cellular tissues. It begins as anasarca, and, 
with rare exceptions, the dropsical effusions proceed next into 
the serous ca,•ities, and subsequently invacle the alveolar tissue 
of the lungs ancl the submucous cellular tissues. 

General anasarca may exist for a long time before dropsy 
invades one or more of the great serous cavities of the body. It 
depends upon the external conditions in which a patient is 
placed-that is, whether he lies in bed or moves about, when 
the dropsy is beginning-what particular }Jart of his body will 
first show signs of becoming rndematous. 'Vith some patients 
the first thing noticed is a slight mdema of their ankles, noticed 
when they nnchess in the evening, at the end of their clay's 
work; with others it is a swelling of the eyelids, which has 
raken place clnring the night, and remains when they get up in 
the morning. llfore rarely it happens that the first swelling 

1 Dr. Jln111inc 1-on Krmp nnd Dr. Tlws .• Tuergensen, Ueber Ha.mstoffa.usscbeidung 
auf der ii.uRSeren Ilaut beim Lebend'O!n. Deutscbes Archiv filr klin. 'Med. Bd. 6, S. 55. 
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observed shows itself in some other parts of the skin, which pre
sent a loose ancl wide-meshed subcutaneous cellular tissue-as, 
for instance, the pncputium or scrotum in men, labhL pudenda 
in women. 

At first, and whi le the dropsy is still slight, in renal cases, 
these swellings exh ibit a remarkable fugitiveness and inclination 
to change their locality . The same individual, whose eyelids, on 
gl'tting up in the morning, were so swollen as to completely close 
lli s eyes, at night, after being about all day, opens his eyes with 
case, but finds hi s feet are swelled; or, lying in bed and sleeping 
on one side, tllat side of the_ face on which he lay will, lipon hi s 
waking, be considerably swolleu, the other being scarcely affected 
at all, and the whole condition will be reversed again upon his 
altering his position in bed. The intluence of gravitation ev i
dently plays a part here, as do other matters, which are not in 
every instance capable of being di scovered, any more than are 
the reasons why, in particular examples of renal di sease, the 
mdemtL should be entirely circum scribed, or present itself in quite 
unwon ted places, and remain in them sometimes with remark
able persistence. 

The parts of the body which are swollen and anasarcons, in 
consequence of renal di sPase, are invariably strikingly pale, and 
the skin over them is, as a rule, quite remarkably clry and, in 
extensive dropsy, so stretched as to be, together with the fluid 
within it, quite transparent to tmnsmitted light. In fact, the 
distention may leacl to such a loosening of the connec tive tis
s ue of the skin, that strips of this are thinned, and, after sub
sidence of the swelling, may present themselves as white, scar
like streak s, exactly similar to the linem albicantes upon tbe 
abdominal wall s which follow pregnancy, and owe their origin to 
the self-same stretching. Then the epidermis itself may be torn, 
and thus g ive opportunity for the dropsical exudation to tridde 
away. 

The swelling of the entire body, procluced by the hydrops 
anasarca of renal disease, sometimes reaches to an extreme degree ; 
and these are the cases in which the dropsy is of a quite unusu
all y stnhborn kind. It may last for years; but the graver forms 
of dropsy are generally sooner or later complicated by effusions 
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into the serous cavities, or by Jung c:edema, c:edema of the glottie, 
or of the mucous membrane of the stomach and intestines. Aud 
~·et there may be a considerable anasarca, lasting a long ti1111e 
without any one of these complications. 

According to my own experience, it rarely happens that the 
accumulation of fluid into one or other serous cavity has been 
the commencement of the dropsical symptoms. More often I 
haYe observed acltte lung c:edema as a first symptom of what was 
then shortly a fatal dropsy. CEdema or the glottis I have never 
seen as an initial symptom of renal dropsy, although other 
writers have-indeed, ccdema glottidis has happened in exceed
ingly few of my cases of renal disease. 

Next in order or consideration come tl1e consequences of an 
imperfect depuration of the blood in renal disease, the results 
of the retention in the blood of the dross or the capillary in
terchanges, the nitrogenous substances and specific urine con
stituents. 

2. Urmmia. 

Under this name a series of symptoms have been reckoned 
together, which have been held to be the direct result of blood 
poisoning with urinary matters, although, as time has gone on, 
very different interpretations have been given to tlwm. 

It is the general custom to regard as symptoms of urremia very 
various functional disorders of the nerrous system, which at 
times purstie an acute, at others a chronic course. 

Acute ura;rnia, in the acute as well as in the chronic diseases 
of the kidneys, maniiests itself in the form of epileptic convul
"ions, which are often terribly violent, and are succeeded by 
coma, or, in some instances, by a condition of maniacal excitP
ment. In the larger proportion of cases the convulsions snc
ceed each other at short intervals, oftentimes before the patient 
can recover from the coma of the preceding seiznre. Not unfre
qnently a series of such epileptic attacks terminate at last with 
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death. Cases, however, occur in which patients aftlicted with a 
chron ic renal affection, who have had one or a few such attacks 
following acute urremic poisoning, recover again completely, 
and live on for a Jong time, pursuing their wonted avocations. 
Then, occasionally, epileptiform convulsions are the first symp
toms to suggest an insidiously progressing renal di sease, attack
ing, as they do, an individual in apparently perfect health. But 
in other cases these acute unemic fits are ]Jreceded by other 
striking symptoms of the complaint-dropsy, dyspepsia, obsti
nate vomiting, etc. In rarer instances the characteristic e]Jileptic 
convulsions are ushered in by cramp-like twitchings of particular 
groups of muscles, lasting for some days, or by tetanic spasms, 
which at lirst do not disturb the intellectual faculties. But far 
more commonly the first epileptic seizure assails the patient 
quite on a sudden and without any of these premonitions. 

Amanrosis urcemica is one of these acute, suddenly appearing 
symptoms-though subsiding as a rule as suddenly as it comes 
-which has been reckoned amongst the gmup of urremic symp
toms. One must, however, distinguish this sudden and com
plete blindness from those disturbances of vision which so often 
occur in the course of chronic renal di sease and which are clue 
to gross structu ral alterations of the retina, alterations w!Jich 
arc ]Jermanent in character. The ophthalmoscopic examination 
of the eyes of persons, who while suffering from kidney di sease 
have become thus suddenly amaurotic, has, so far as I know, 
afforded no satisfactory explanation of the immediate cause of 
the blindness; its etiology is certainly not to be sought for in 
any great pathological alteration of the visual apparatus, though 
it may lie, perhaps, as Dr. Crocq 1 supposed, in simple mdema 
of the retina. 

Convulsive phenomena may be entirely absent in the chronic 
form of urcemia, or they may appear only in the shape of twitch
ings of certain groups of muscles. The urremia may show itself 
?nly by increasing somnolence, apathy, or stupefaction, ac1"anc
rng at last to complete coma. But this mental obfuscation is 
Yery o[ten preceded by dyspeptic difficulties, by stubborn and 

1 Presae medic. beige. October, 1850, p. 393. 
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incessant vomiting, and the vomited matters in such cases quite 
o(ten contain large quantities of ca rbonate of ammonia, which 
gi1·es it an alkaline reaction , can be perceirnd by the smell, an<l 
admits o{ chemical recognition wi thout uny great difficu lty. 
OfLen enough in this form o( urremia there is a most torn1ent
iug itching o{ the skin, which drives the putient, though in a 
stupefied state, to continually scratch himself. Lastly, it inay 
11ttppen that a patient, who has been lying some cluys in a state 
or complete coma, is seized by one or by repeatecl epileptic 
attacks beforn cleath closes the scene of his sn[urings. Further, 
one must reckon amongst urremic symptoms those asthmatic 
attacks which sometimes assail the subjects o{ chrnnic renal 
affections a long while before their cleath. These attack,; of 
asthma, like all neurotic asthmas, come on in pnroxy ms, with 
interval s of complete freedom, ancl are most freq1wnt at night
time. I mt1st clefencl the urre mic origin of these attacks against 
the opinion which Rosenstein entertains as to their nature. I 
have obsen·ecl them in inclivicluals iu whose respiratory ancl cir
culatory organs no other explicable cause for such c-xccecl ingly 
violent fits coulcl be cli scoverecl than bronchial spasm; ancl the 
real cause of th is spasm, I believe, was urmmia. 

The relation of these neuroses to renal disease was already 
recognized by BrighL, although among his contemporaries differ
ent opinions were entertained as to their immediate cause. 
Christison on the one hancl, attributed the suspension o{ the cere
bml fnnctions to grannlar degenera tion of the kidneys, which, 
as he saicl, poisoned the bloocl by allowing the urea to accumulate 
in it, ancl impoverished it by robbing it of its coloring matter. 
Osborne, on the other hancl, thought he perceived the real 
source of the convulsions uncl of the coma in an arachnitis, 
which he consiclerecl sufficiently iclentifiecl by the presence, post 
mortem, of a slight opacity of the arachnoid membrane. Ancl 
thi clidsion of opinion has, with slight modi fi cations, come 
clown even to the present clay. Little by little, however, the 
theory of the contamination of the bloocl with urine elements 
and the poisonous effects of this upon the nervous system gained 
the upper hancl. The iclea was chiefly fostered by the proofs, 
first furni shed by English observers, of un accumulation of urea 
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in the blood of many patients a!f0cted with kidney di sease. 
Babington 1 derlared that he fo und during lil'e Ui per cent. of 
urea in the blood sernm of a woman, twenty-four years of age, 
who was dropsiral, hacl albuminous urine, all(l linally di ed with 
epilept ic conv ul sions, the autopsy showing her to have had 
grnnula1· kidneys; and he remarked on it that this woman's 
blood sernm was as rich in urea as her urine. 

In the meantime Owen Rees' raised some objection to the 
view that accumulation of even large quantities o( urea in the 
system could be the cause o( those severe and C1·eq nent cerebral 
symptoms that were presented in renal disease, and in farnr of 
this view he cited a case which he had observed, in which, while 
one kidney was altog<'ther absent, the ureter of the other, en
larged by compensatice hypertrophy, had been blocked up by a 
calculus. The consequence had been complete suppression of 
urine. F or all which, the patient Imel remained in complete 
possession of his mental faculties up to the last moment; and 
still O"'en Rees found more urea in the bloocl drawn from this 
patient during life than had ever been shown to be present in the 
urine of any case of Bright's disease known to him. The results 
of experiments institutecl upon animals al so do not lend snpport 
to the doctrine, t he inject ions of filtered urine ancl of solntions 
of urea failing to incluce fits or conditions at all like urromia. 

Nevertheless Frerichs adopted this theory in a somewhat 
modified Iorm. 3 At page 107 of his work he says : "The symp· 
toms of unemic intoxication are neither due to urea nor to any 
other constituent of the urine. nor ran they be produced by the 
entire series of excretory materials contained in thi s fluid in 
their ex isting condition ; they arise solely from this, namely, 
that the urea in the blood within the general circulatory system, 
under the in1lnence of some special ferment, is decomposed into 
carbonate of ammonia. This carbonate of ammonia is the per
nicious principle which produces these functional disorclers; its 

1 Guy's Hospital Ileports, 1836, p. 360. 

'On the Nature and Treatment of Diseases of the Kidney connected with Albumi
nous Urine. London, 1850. 

8 Die Brigbtiscbc Kro.nkhcit und deren Behandlung. 1851. 
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injection into the blood will evoke all those symptoms which 
we recognize under the tel'm m·e:~mic." 

Ft·el'ichs further adduces clinical proo[s or the innocuousness 
of the accumulation o[ even large quantities of urea in the blootl. 
and endea,·ors to support his own theory by experiments. 

"(1) It requires to be proved," he writes, · ·that in <'very 
case of urromic intoxication a clecomposition of urea into ca1· 
bonate of ammonia takes place ; and (2) that all those symp
toms which are helcl to characterize uncrnia can he proclttced by 
the artificial introduction of carbonate of ,i111111onia into the 
blood. " 

The first part of the argument which he proposed to himself, 
Frerichs sought to prove in this way : he removed both kidneys 
from 'ome clogs, ancl then injectecl two or three grammes (from 
31 to -W.5 grains) of urea into their ,·eins. Convulsions ancl con1a 
followed on this. In some cases there were no com·tt!sions, a11c1, 
in tllt'ir stead, sopor and coma supervened ; but before this 
rnmiting C'a111e on, and, at the same time, ammonia could be 
c1e111onstratecl in the animal's breath. After death (which hap· 
pened in from two and a half to ten hours after the inje<'t io11 of 
the m ea) la1·ge quantities of ammonia were in each iustance 
founcl in the blood. Carbonate of ammonia was further d is· 
cove1·ecl in the s tomach contents, the gall, ancl lhe other secre
tions. Pinally, in the air expirecl by persons suffering with 
kidney disease, aml in their blood when cleacl, Frerichs demon
stmtecl the pl'esence of ammonia. 

The seconcl part or !tis task Frerichs endeavored to accom
plish by injecting a solution of cm·bonate of ammoni'L into the 
veins of animals. As a result of this be observecl convulsions, 
which soon gave way to stupor, and he also cli~covered ammonia 
in the expil'ed ail'. 

At first this theory of Frerichs was accepted by general 
consent, although H enle ' objected that it was merely a new 
riddle propounded instead of the olcl one, for in it Frel'ichs 
requil'ed a special fennent in the blood of the living inclividual, 
equal to the task of decomposing urea, but yet clicl not elem-

1 Ilnndbuch der rntionellen Patbologie. 1851. Ild. 2, Abtheil. 2. S. 321. 
VOL. XY.-8 
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onstrate the nature of this ferment, or the manner of its devel
opment_ 

This was the deficiency which Treitz 1 sought to repair when 
he submitted the following proposition: the urea accnmnlated 
in the bloocl , when its excrntion is obstructed through the nor
mal channels, pervacles the entire body and passes into all its 
secretions ; bn t i t appears most generally and in largest quantity 
on the mucous surface of the intestines. This urea, however, 
is regularl y decomposed into carbonate of ammonia by the intes
tinal tlnids, and thi s sal t again is reabsorbed and carried back 
into the blood. Thus Treitz explains how "ammoniremia " is 
brought about, ancl he adds that the same thing can be effected 
in a more di rect way by the absorption of decomposed and 
a111moniacal uri11e from the urinary channels. 

J aksch,' in the following year, somewhat weakened the 
streng th of the published views of his colleague, Treitz. He 
cli stinguishecl between urremia and ammoniremia as strongly as 
he could, upon clinical grounds, but still allowed the possibility 
of an ammoniremia in the sense intended hy Treitz in hi s theory. 
In the mean time objections were raised from various quarters 
against the doctrine propounded by Frerichs. The instances 
became constantly more numerous in which, notwithstanding 
the most careful analyses, no ammonia could be discovered 
either in the inspired breath or in the blood of urremic persons. 
It was as early as 1852 tha t I myself first observed a case, after
wards publi8hecl by Dr. Yon Kaup ancl Juergensen ' in which, 
in spite of uncmic coma and repeated epileptic convulsions in a 
subject o[ genuine a trophic kidney , whose face even was covered 
with crystals of m·ea, no ti-ace of ammonia could be discoYered 
in either the breath or the blood d rawn while he was aJi,·e. It 
began to look as if we should be obliged to reject the idea that 
urremic convulsions depended upon the presence of carbonate of 
ammonia in the blood, or even tha t the introduction of tllis salt 
into the blood must of necessity procluce, in the animals sub-

1 Uebcr uriimigche Dnrmaffection. Prager Vierteljabrschrift. 1859. Bd. 4, S. 143. 
'Klinischc Mittheilungen. Prager Vierteljahrschrift. 1860. Band 2, S . 143. 
3 Deutsches Arehiv fi.ir klin. Med. Band 6. 
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jected to thi s experiment symptoms resembling those of 
urromia. 

These contraclictory statements and the doubts to which they 
gare rise !eel to a fresh series of inquiries being undertaken with 
the hope of solving the problem, but with results again that 
were not entirely reconcilable one with another. " ' hile some, 
who ex pt' rimentecl by injecting carbonate of ammonia into the 
veins of animals, proclncecl that full train of symptoms held to 
be characteristic or uncmia, others were only able by the same 
means to excite symptoms or initation, such as restlessness, ver
tigo, vomiting, 1'igors, ancl conYulsions, but failed of obtaining 
that ll!ost sig11iticant sy ll!ptom-coma. 

Schottin has already, in an eady work of hi s upon the excre
tion of urea in the sweat, ' raised some doub ts upon tlle asstunecl 
com·ersion or ure:t into carbon:tte of ammonia within the bloocl
ressels; and in his paper on the symptoms which should char
acterize uncmia,' he showed th:tt the sulph:ttes or potash or of 
sotl:i. injected into the ,-eins of an animal would prodnce ~xactly 
idPntical nerve symptoms with those that followed the injection 
or ammonia carbonate. To lessen the importanCt' or the fact 
establi shed by Frerichs-namely, the presence or carbonate of 
ammonia in the b1·t'atlt or nrmmic patients- h0 called att~ntion 
to th•• fal't tha t this substance can be fonnd in tltP hre>ith or any 
person in whose ll!oulh the natnral secretions collect and pass 
into dPco rnposition- as, for example, in typhoicl states, py <Cll!ia, 
ell". Schottin then tested repeatedly the breath or liftt·en pa
tiPnts in whom all the so-callecl symptoms of m mrnia ""'re 
""tabli shecl in the clearest manner, bnt was unable to cli s
rm·1·1· Hny carbonate of ammoni:t in it, although in the breath 
of another uncmic person, who had been lying for some time 
in a clrowsy st:tte and whose lips and g ums were encrn"ted 
with dried sordes, he also was able to find a small quantity of 
ammonia. Scbottin is or opinion that, in Bright's dismse, urea 
rnn appear in the sa liva of the month a ncl can Ol'tlll ' in the sernm 
that transncles into the pulmonary tissue and proclnces CPclenin, 

1 Archiv fiir pbya.iologiscbe Heilkuncle. 1851. Bd. X. S. 409. 
~ Ibidem. 1853. Bd. XII. S. 170. 
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and that this urea can then decompose, and so, from one or the 
other of these two sources, furnish ammoni::t to the breath. 
But when the presence of this substance is substantiated in 
the breath, it in no wise justifies the assumption of a decomposi
tion of urea within the blood-wssels. 'l'he vomiting, too, or 
ammoniacal fluids is not admitted by him as proof of a pre,·ions 
formation of ammonia in the blood, but rather as evicknce that 
urea, which has found its 'rny into the interior of tho stomach, 
has there become decomposed; and he supports his argument by 
the cirnum~tance that unaltered urea is excreted by urromic per
sons "·ith tile salini, and with the sentm which is poured out into 
the serons cavitie", ,,-hile ammonia is not found in these fluids. 

~chottin anives at the conclusion that the nrea, arcuurnlated 
in the bloocl aml combined with it, cannot of itself excite urromic 
symptoms; but he brings into conspicuous relief the fact that 
other important substances, as well as urea, a1·C" excreted in some 
quantity by the kidneys. In one case, where a person died or 
fattily degenerated kidneys, he fonnd the quantity o[ albumen 
to extractive substances in the blood serum standing in the fol
lowing proportion-100: 40; whereas in normal bloocl serum t~e 
ratio should be as 100: 5, and he attributed the cause of nrromic 
symptoms in renal disease to an ane"t of the tissue changes 
(Stoffmetamorpho"'), to a disturbance of the endosmotic am! 
exosmotic processe; which shonlcl take place between the blood 
and the tissues, ancl perhaps, also, to a general diminution of the 
oxidizing powers of the blood. A" one of the reasons for this 
diminislwd oxidizing faculty in the blood, he reckons the dimi
nution of its alkalinity, since it is sufficiently established that 
the combination of certain elements with oxygen is exceedingly 
]Jromoted and quirken~d by the presence of alkalies. 

Opple1·, ' wl10 worked under Hoppe-Seyler's direct ion, arrired 
at similar results. In the first place he maintains that the 
symptoms prodnced by the injection of carbonate of ammonia 
into the veins or animals should not be l"egarded as identical 
with those obsen·ed in nrromia. Carbonate of ammonia in the 
blood produces symptoms of irritation in the ner\'Ous system, 

1 Beitriigc zur Lclue von der Uriimie. Yirchow's Archiv. Bd. 21
1 

S. 260. 
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but not those signs of depre:;sion whiclt are :;o <'hamcteristir o( 
urremia, namely, coma. Oppler was unable to detect tht> fab1t
est trace of carbonate of ammonia in the bloocl of animals whkh 
he hacl renclered urmmic, either by extirpation of the kidney:; 
or by ligature of their ureters. Ile> found ammonia only once 
in the blood derived from the body of an animal after it:; cleath ; 
but in regard to this he calls attention to the fad, long since 
ascertained, tliat after death ammonia i:; formed very quickly ia 
tile blood. Oppler, too, fouml an enorn1ous iacrease of extr:tc
tives ill the blood or his anima ls, >Lml a hirge quantity of krealin 
(2.2grannnes in two pounds) as well as leucin in their rnm;cks. 
Ile ga,·e a:; the reasons for this increa:;e of the extractive:; in 
the blood, not merely their retention in the system, in conse
quence of the suspeuc1ec1 functions of the kidneys, but abo tlte 
proce::;s or decomposition wltich is set in action in various orga11s 
on accounL of the altered composition of the blood. 

Hoppe-Seyler before him hacl anfred at like results, Jindinp:. as 
he did, 

~:~~ p~nt:::; :~~·;~:;. extra('tivt>:-;, ~in 1,000 }lart:-; of hlooll ~1·n1111 
taken from the blood oJ: a urmmic subject \aftel' ehole1"t1 who 
Imel been hlPtl. In the nmsdes of the same pCLtie11t, a(t1•1· de"th, 
he found l.f>O grammes of kteatin to each pound by weighL. 
1"1"0111 this Oppler consiclel's it proved to c1emonstmtio1t that, as 
"result ot the abrngation of the 1·enal J:uuctions, enormous q11"n
tities of c1eco111position-proc1ucts arise ancl accunrnlate in tlte 
muscle:;, ancl he consiclel's himself jnstifiecl in conclttcling that 
in the nervous centres, which stancl a:lfectecl by the self-same 
noxious elements, similar alterations of chemical composition 
must be brought abot1t, although what these may be is at pres
ent unknown to us, from onr ignomnce of the nature of the cle
composition-prod ucts of nerve waste. The sounclnes:; or every 
organ and its ability to fulfil it:; flrnctions are, bowen'r, asso
ciated with tlw normal pel'formance, throughout its substance, 
of the processes of enclosmosis ancl exo:;mosis, ancl no organ 
re ents any disturbance o( its nutrition more certainly Ol' more 
distinctly than cloes the bmin. 

Oppler consiclel's it a c1ecic1ed error, that in attempting an 
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elucidation or the urremic symptoms, we should ,;tart with tlie 
idPa that some one or other minai-y consti tuent, or tlw pro
duct of its decomposition, arts as a deleterions substance i11 the 
blood, a 11d ough t therefore to be ltelcl guilty of the unemic com
plex_ He wouhl seek the cau se of tlwse symptoms rather in 
sorue change in the chemical compositi on of the central organs: 
and with the results of hi s researches those more recently made 
by Per]s, 1 of Konigsberg, agree, as well in substance as in the 
conclusions which they lead to-conclusions which the last
named author found himself forcecl t o adopt. 

P etroff,' from Kasan, anived, howe1·er, at totally differe11t 
results. His experiments on animah; co11vincetl him : 

1. That tile injection of carbonate of a mmonia into tlte lllood 
produces symptoms exactl,- like those of une111in . 

2. 'rhat the gravity of th e symptoms a nd their exact charac
ters cle1wnd upon the quantity of ammonia in the blood, a11d 
upon the form or state in which it b present in that tluid. 

0. 'J'lta t en rbonate of ammonia does form in rite blood when 
the kiclney functions a re abrogatecl. 

Pdrofl' exp(•rimcnted in the following way: he extirpated the 
kidneys of so111 e a nimals, and in this st:tte Pither left them to 
th eir fa te, or fLu·thcr injected urea, rarbo11a te of soda, or car
bonate of ammonia into their blood; whih-, in other animals, 
without clcpril'ing them of thei1· kid1wys, lw i11trod1Lcecl solu 
tions of ammonia. sa lts jn ,·arious dose::; into their systems. 
P etroff e::qJhiinPd the dilierencPs in the i·psults (as regards the 
demonstration of ammonia in the blood of a11im,1l s which llad 
been simply nephrotomized), anh·ed at by Oppler and himself, 
upon the ground of their difl'e1·ent nwthocls of experimenting. 
The fact that the simple injection of ammonia "·ithont prior ne
plnotomy should have been followed by no symptoms quite like 
those or urmmia, he explained by the circumstance that nephro
tomized animals exci-ete carbonate of ammonia far too rapidly 
for it to produce any other than i ts lll'imary symptoms of inita-

1 B eitrii.ge zur Lchre von cler Uriimie. KOnigsberger mediciuische Jahrbiicber. 1864. 
Bd. 4, S. 5G. 

' Zur Lehre vo11 cler U ril.tnie. Virchow's Archh'. Bel 25, S. !)l 
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tion ; it has not time to evoke that depression of the nervous 
system which is it ·elf so characteristic of the nnemic state. In 
this conne('tion it is worth mentioning that P etroff, in the bloocl 
of thrPe of his nephrotomized animals, was only able by his 
method to discoYer on an average 3 parts of free and 1.7 P'll't 
of combined ammonht in each 10,000 parts of the blood, and 
this although two of the three n eatures exhibited well-marked 
unemic symptoms. 

Zalesky, who 111acle his experiments in the same manner, di s
covered eren a less quantity, and attributecl no irnportanm· to it 
whatever in the prodc10tion of unernic sy rnptoms. 

Kiilrne and Strnuch'-who experimented on animals with the 
object of deciding this question, rendering them 1mcmic, 1iartly 
by extirpation of tire kidneys, and partly by ligature of the 
urnters-wer(' unable to discov·er a trace of carbonate of ammonia. 
in the blood oC the dyiug creatures, and pronounced thenrselrns 
thu positively: "As to whether or not tire blood in unnmht con
tains carbonate of ammonia, we are able to antSwer, without 
hesitation , no. 11 

On the other hand, Spiegelberg,' by means of Kiihne and 
Strauch's own method , di scovered a notable quantity oC carbonate 
of ammonia in the blood of a pregnant woman attacked with 
eclamptic convulsions before the commencement of parturition. 
'fhis blood, however, contained at the same time 0.055 per rent. 
of mea: and the urin<' of the same patient, drnwn off by 
catheter just before the venesection (instituted for the purpose 
of obtaining bloocl which coulcl be submitted to analysis). con
tained 4.78 per cent. oC albumen ancl only 1.1 per cent. of urea. 
This observation encouraged Spiegelberg to institute, in common 
with lleiclenhain, an entirely new series of experiments with the 
injection of carbonate of ammonia into the veins of animals: and 
the almost constant result of these carefully variecl experiments 
was the production of symptoms exactly like those of eclampsia, 
name!~', convul ions, with profound and persistent subsequent 
depression. 

1 Centrn.lblatt fiir die mediciniscben Wissenschaften. 1864. Nos. 36 :md 37. 
' Ein Bcitrng zur Leh.re von der Ekla.mpsie. Bd. 1, S. 383. Berlin , 1870. 
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RosenstPin. who "·as not satisfied with the mere qualitative 
presenee of carbonate of ammonia. as pnt forward by Spi~gelberg 
iu his case of eclamp"ia, '1.nd was unwilling to accept it 111 proof 
that the symptoms acttrnlly depencled upon ammoniacal blood 
poisoning, himself made a further series of experiments on 
animals by injecting carbonate of ammonht. The results of hi s 
investigations, which in many respects were of the highest possible 
in terest, were published by him, together with two cases of urremia 
whlch bacl come under his observation in hi s Clinic, and in which 
no ammonia was found in the blood, although most cnrefuUy 
searched for. His observntions led him to conclLHle that carbon
ate of ammonia, in troduced in sufficient quantity into the blood, 
is capable of producing a complex of symptom s con esponding 
fully with that which characteri,.es epilepsy. and consequently 
with that group of symptoms which we obserrn in a certain num
ber of cases of urmmia. 

The conYnlsions excited by ammonia are doubtless of cerebral 
origin-indeed, are likely enough to be the llireet effec t of this 
poison upon the ne1·,·e substance or' tlwt portion of the brain 
which is the centre of convulsive actions; and of this much we 
may be certain , that these spasms are not produced reflectively 
through impressions conveyed either by the sympath(\tic in the 
neck or by the pnenmogastrics. A conclition of antecedent 
narcosis, compelled by morphia, chloroform, or chloral hydrate, 
exerts no intluence whatever in preventing the convulsions; 
wherens narcotics, at least in the instance of puerperal eclampsia, 
appear to have favorable (antagonistic) effects. The poison is 
eliminated by the lungs only in it1significant quantity. 

Indeecl, the principal difference between the action of car
bonate of ammonia and that of the agent which pro,·okes 1me
mia rests in this, that the first mentioned is only empowered to 
e,·oke that complex of symptoms constituting epilepsy, whereas 
the latter produces both the symptoms of npilepsy and those of 
coma, convulsions and delirium. t:ltill, even in those very cases of 
nrremia in which the character of the malady resembles exactly 
that which can be produced by ammonia poisoning, fnmishing, 
as it cloes, ep il eptic features, ltncl althoug h, in a certain few of 
these cases, carbonate of ammonia may be {ouncl in the blood, the 
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reference of the epilepsy to thb a.mmonia cannot be entel'tained, 
•ince exa.ctly the same oymptoms may occur in man without 
any ammonia, being fonnd in his blood, as we learn from the 
iiwest igalions of R osenstein and others, whose obserrntions were 
conducted with scrnpulous care. 

\Vltll e these eil'otts were b0ing made to show the depend<• nee 
of urromia on some contamina.tion of the blood eith01· with mine 
elements or with their derivatives, and to refer its outbreak to 
some chemical influence a.t work upon the nervous system, inves· 
tigations were instituted in an entirely different di1·ection. 
ln these eITol'ts, in which the influence of chemica1 ag0ncies in 
bringing about that anay of symptoms callell uncmia wa s s im
ply not admittPd, the aim was to seek and timl out the essential 
cause of unemia in local lesions of the centml organs of the !IP!'· 

vons systt.1m. 
I pl'eviously considered the views of OsbomP, who hehl that 

m~ningiti s was the canse of urmmia, becausl' 1w lmd found rhe 
pia, matel' somewhat opaque. Owen Rees s tarted with the HUIJ· 

position thcit the bloocl of urromic persons io ahrnys more 
watery than that of healthy individuals, aml that to this faet is 
to he attributed t!te chopsica.l effusions in patients suffering from 
n•11al di sease. \Vhen the great nerve centrPS b(·conw impli 
t·ated in dropsy, we havP, he says, quite Pnough to tixplain the 
unrmic Hymptoms. lJn[ol'tunately he adcluceo uo gronnds for 
thP opinion here entertai11Pcl. 

rl1Jtis i !:3 the theory, howcn:> r, a1thongh in tiO lllt~what modiliecl 
shnpt>, which Traube ancl his school took up agctin ancl further 
t'Xpn.ndl'cl. Traube 1 explains the ocrmTence oI the unemic 
attack a follows: before it comes on there has always existed 
a predisposition to serous effusions, arising from tl1e thinning 
of the blood sernm, which is so customary in kidney disease. 
~oon after the renal affection is establi shed, >tll hypertrophy of 
the left ventricle of the heart tills up the sum of the offence, by 
dint of which an abnormal excess of pressnn' throughout the 
arte1fal system is effected at the same time as thP blood sernm 
itseli is impoverished. If now, by any accidental circu111stauce, 

1 Gesammelte Beitr3.ge zur Pathologie und Physiologie. 1871. Bd. 2, S. 551. 
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the blood tension becomes suddenly increased, or the blood semm 
is still further thinnecl, cedema of the brain ensues. But since the 
escape of the aqueous part of the blood takes pluce under the 
p revailing mean of pressure maintained in the aortic system, a 
pressure wh ich is above that which obtains in the capillary ves
sels and veins, tltese last must suffer compression, and their 
actual blood contents be reduced in volume, to correspond with 
the amom1t of watery linicl effused; and the necessary conse
quence of this is a nwmia of the brain. 

" The form of the uncmit attack will tltereforn depend on this, 
whether the whole brain or only certain portions of it are 
implicated in the process above described . If the cerebral hemi
spheres alone are rendered cedernatous and an mmic, the patient 
becomes simply comatose, whereas if the midclle bmin [thalami 
and corpora striat:i] is similarly affected together with the hemi
spheres, convulsions as well as coma will appear. Finally, con
n1 lsions will be observed without coma, as in the well-known 
case reported by Bright, when the amemia i8 restrictecl to the 
middle brain." 

To strengthen hi s hypothesis, Traube alleges-
!. That he never saw an attark of un-emia i11 rena1 disease. 

where the left ventl'iclc was not hypertrophied, ancl where an 
innease or tension ill the aort ic system coulcl not be demon
strated. 

11. That in the C'ases which he had seen, the diluted state 
of' lhP bloocl serum could be i·ecognized, even before tlw advent 
of 11rn'mic pal'oxy"ms, either by the presence of dropsical effu
sions, OI', in the absence of t hese, by the pallor of the skin and 
those porti ons of the mucous membranes whiC'h are within sight. 

HI. That in p1·ery instance in which he hacl carefully exam
ined the contents of the skull caYity after death, he had been 
able to confirm the existenee of more or less considerable cecle
matons swelling of the brain as well as distinctly marked blood
lessness. 

IY. That, fm'thel'more, the presence of blood effusions within 
the cranial cavity, observed in many of these cases confirms the 
sns?icion that tl~e abnormally high arterial bloocl pressm e to 
wl11ch these effos10ns owe their origin has also something to clo 
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with the production of the a>dema, which is present at the same 
time. 

Y. That it should be remembered that the well-known expPl'i
ments of Kussmaul and Tenner have sho"·n that conl'ulsions and 
coma can be produced in animals by cntting off the ~uppl)· of 
arterial blood to their brains. 

Ph. l\Iunck' endeavorec1 to support 'l'raube's theory by ex
periments. He first tied both the ureters of a dog, then liga
ted the jugular on one side, and shortly afterwards injec ted 
water into the carotid upon the same side. Upon the first essay 
of this experiment, the animal almost immediately fell into a 
comatose st.ate, with some twitchings of muscles, and afterwards 
exhibited the most violent convulsions. Every repetition of the 
experinwnt was attended by very nearly the same results, some
times convulsions and at others coma predominating, just as 
happens in urmmia. After extirpation of the kidneys, too, the 
symptoms followed the injection of the water almost as rapidly 
as after ligature of the urete1·s. Any great loss of blood or vio
lent vomiting, in the first few l1011rs after the water had been 
injected, caused a marked remission of the symptoms. Th!> 
injection of fresh defibrinated blood was followed by the sanw 
results. 'l'he pathological appearances fonnd after death were 
oodema of the brain without extrarnsation of blood. 

'Vhen 111unck ligated the ureters of animals and afterwards 
tiec1 their carotids, they evinced no sign of eith!'!' coma 01· convul
sions up to the moment of their deaths, although they had YO!l1-
iting, and, a death was approaching, the greatest inegnlarity of 
pulse and respi.ration. After death, the anterior and middle 
paits of the brain were found anremic, the posterior part, and 
especially the medulla oblongata, showing a high degree of arte
rial congestion. 

'l'he conclusion drawn was, that thinning of the blood, occm
ring at the same time with increased arterial tensiou, excites that 
complex of symptoms which we call nrmmic. 

In animals, coma and ronYnlsions usually do not follow the 
diminution of the blood supply to the middle brain and hemi-

1 Uebcr Uri\mie. Berliner klin. Wochenschrift. 1864. S. 111. 
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sphere::;, after the urt\tPrs hcn-e be(~n ligated, wherpas the ·ymp
to111s, which are PXC"itablt• through the <'l'robellnm ancl medulla ob
JoJtgata, ! hen rn~wi fo:::it thcm:::ielves with n•nutrka,ble distinctness. 

Dr. \V. R o111111 elapre, fellow o[ t11e Hoyal Society of Medi
cine a nd X"tural Philosophy in Hruss<'ls, has subjected to a criti
cal examiuation all tlw theories \\·hich have been proposed regard
ing t1 1e e::;s<•nt ial (':.LW:H:'~ of the uncmic ~ymptoms, a.nd his inquiry 
is all the rnorp mluabh» for the reason that he has not shirked 
the trouble of n·1wating eve ry one o( the experiments which 
other men had made before him, "·ilh the view of settling the · 
q nestion ancl of testing the correctness of the l'esnlts which 
they have published. At the conclusion of his work' he makes 
the following statement : 

··.\JI the tlieories which seek to exphin tlte occunence of 
urmmia, through a, retention of some o ne or other constituent of 
the urine in tlie system, are not in harmony with the facts. 

'· The injection o[ various substan CPS into the blood-vessels 
may lead perhaps to some discoveries in pathoge1wsis, but it 
wotdd be a blunder of the first magnitude ror the physician to 
establish his theory of unemia upon the results of these experi
ments; this must be based on facts Iumished by clinical expe
rience a.lone.'' 

Hommelaere especially points out, by clinical observations, 
that the assertion that the bloocl of urmmic persons always con
tains carbonate o( ammonia, is an erroneous one. In point of 
fact, bnt few ob ·ervers have succeeded in discovering carbonate of 
ammonia in the bloocl. The single conclusion which we can accept 
from the observations we at present have is, that there are cases 
o[ urmmia in which ammonia is contained in tlie blood, and others, 
of "PlXtrently the same natme, in which chemical analysis has 
hitherto entirely failecl to detect a trace of that substance. 

Then too, from the results of the experiments made by him 
on animals, by tying the fom jugular veins and injecting water 
into the blood, R ommelaere is unable to express himself in a 
manner favorable to the theory of Traube. 

1 De la pathogenie des i-ymptOmes ur6miques. Etude de physiologie pathologique. 
Journal de :M6deciue, etc. Vala. 44 and 45. Bruxelles, 1867. 
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R ommelaere proposes the following formula to help us in eln
cidating the etiology of unemic symptoms : the suppression o{ 
the minary secretion pre,,ents the furtber Plaboration of albnmi
noicl >nbstances throughout the entire organism, if nature does 
not provicle some other vicarious mode o{ supplementing this 
excretion. Urea is the last step or stage of the metamorphosis 
of these albumil1oid substances, and, when ure'1 aer11m 11lates i11 
the blood, it changes the character of thi" fluid, and co 11sequent

·1y the vital (nutritional) prncesses in nuious parts o{ the body. 
The entire work o{ transforming the a lbu minoicl substances is 
arrested, so that we have to deal with the retention in tho system, 
not merely of u rea but also of nitrogenous substances in all the 
di!ferent stages of oxidation through which they pass within the 
organism. 

"\s one of lhP principal result:;. albeit only a negative one, 
anfred at by the Pxpel'imental physiologists in their end1,,ivo1·s to 
solve the question, Rommelaere mentions the fact that w1• can no 
longer acnt ·e any one substance that may oecnr in the blood, 
aftel' suppression of the urinary exC'ret ion, of bei ng alone aml 
by itself the cause of the nervous symptoms. 'l'he analyses of 
the bloocl, undertaken in states of urromia, have furnished dis
similar results: at one time ammonia is Ionnc1, at another it is 
>ibsent; at one ti 111 e tl1e blooc1 is OYerloadecl with urea, at anoth<>t· 
it is not; aJl(l the pa tho logical changes founcl in the bmin aft1·r 
<.h-'ath from urrnm ia. "a 1·y to an equal clegree. 

One thing a lone"'" may accept as iuvai-iabl0, upon RommP
laere's anthoritr, naml'ly, that the maladies which entail unomic 
disturbances, a1·p clmrncterizecl. at the time wl1en tlte uncrnie 
l'Ornplications break out, by the presence in the tissues of the 
hocly o[ an exce sive amount of nitrogL·nous excretory nmterials . 
. \ t the same time Rommelaere cannot, if we may juclge fro111 the 
results of his experiments, dispute the fact that a preponderance 
of some one o{ these excretory elements. O\"er ancl above the rest, 
may, at a particulat tim0, exert a greater or l ess inflnence in pro· 
ducing the unemic attaC"k. Thus he holds it to bequitP possible 
that the presence of ammonia in the blood may gin' rise to 
crnmps, or that hydnemia, in combination with incteased arterial 
pressure, may determine coma. Convulsions ancl coma, however, 
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may arise without the presence of ammoni>i in the blood, and 
without hydl'remia, acting in conjunl'tion with inc!'eased blood 
pl'essnre in the aortic system. 

I\' e must look for t he cause of Ul'mmi>i in an abatement of the 
activity of the kidney fanctions in theil· entirety, or-in othel' 
words-in the failure of these org>ins to ex crete, not merely the 
urinary wntPr, but al:::;o the nitrogenous was te of the tis::-; ues. 

Lastly, Voit has appendecl to his lengthy work 1 on the 
behavior of kreatin, kreatiniu a.ncl urea in anima1s, some 
remal"lrn upon urremia. He describes as urremic those symptoms 
oJ disease which supervene when the exci·etion of those waste 
material s (1·esulting fl'om inte!'stitial ckmg<•s) which ca11not be 
convel'ted into gaseous products is either suppl'essed or is insuf
ficiently accomplished. He shows tlmt the Hl'e't in the body i8 
not nearly so q uickly decomposed into carbonatP of ammonia 
as has been ordinarily supposed. There is only one part of 
the body where mpid decomposition of urea into eal'bonate of 
an11u oni't takes place, and that is the mucous membrane of the 
whole of the intestines. Armed by hi s owu obs1'rvations, Yoi t 
n•jects Pl'erichs' explanation of une111ia , as :t theory to be adopt
ed to th exclusion of every other, or as one :tclaptecl to rnePt 
t•,·ery Catie, quite as decisively as H.ommeJaere doe::;. 

l' oifs experiments appoint with certainLy tha.t urea by ils1•H 
may well be a perfectly harmless substa.nce, and 11my pass into 
the body without inclucing any symptoms whatever, and yet leatl 
to the most violent disturbances when its elimination is pre1-entecl 
J"or any length of time. He and Oertel, in experimenting on " 
clog, which they had fed with 18.-1 gmmmes of un•tt aclclecl to 11is 
meat, g iving him the same diet daily, wiLh abunchtnee of water. 
found th>it the a nimal eliminated the whole of it readily without 
experiencing the slightest clistmbance; bnt as soon as they with 
held w>tter from the beast entirely, while still adding to his foocl 
the "ame closes of u!'ea which he hacl p rnvionsly perfectly well 
supported, all the symptoms of ul'mmi>L appeal'ecl-vomiting, con
vnlsions, sopor, and profound prostration of the system generally. 
~'..11 these symptoms disappeared, as they do in tlw so-call<><! 

1 Zeitschrift flir Biologie. Bd. 41 S. 140. Mrrnchen, 18G8. 
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typhoid state of cholera, directly the urea was once more 
excreted from the system. It is worth noticing, however, that, 
while the nrremic symptoms endured, there was no carbonate 
of ammonia discoverable in the animal's breath , although the latit 
portions of food rejected by vomiting gave a strongly alkaline 
r~action and contained ammonia. 

According to Voit's opinion, quite a considerable quantity of 
m ea can be held in the blood without occasioning 11n:emic 
symptoms; but then arises the question, what is this quantity! 

" Symptoms of disease originate whenever any substance, 
which does not belong to the composition of the economy, accu
mulates in any qmintity within the body, ancl i" not eliminated 
from it. In suppression of the urinary excretion it is not one 
single element, like urea or tuic acid, kreatin or kreatinin, the 
extractives, or m ochrom [pigmentary matterl, which does the 
harm ; it is the mass together. Under similar circumstances 
some extraneous s"lt, like carbonate of ammonia or Ghtub<,t'" 
salt, etc., wot1ld produce the same symptoms."'· 

Herein the views of Voit agree enti.J:ely with those exprestietl 
hy Hoppe-Seyler, and also by Buhl, upon the origin of the 
symptoms in the typhoid stage of cholera. · 

Voit does not dispnte the possibility of a watery condition of 
the brain being able to provoke the so-called unemic symptoms; 
but Im maintains that death, as it ordinarily lrnppenti wlwn 
urinary substances am retained in the tiystem, is not provolrnd 
by any s11ch brain crdema. 

\Toit considers the term urrernia an incorrect one. The q1ws
tion is not simply one of mere accumulation of urinary ro11 -
titituents in the blood. '"The smallest component particles of 
organs L the ul timate tissues], which are constant ly exchanging 
materials with the nutritive tlnids, are the seats of re- ancl detom
positions and vital phenomena, and when the procluctti of meta
morpho is, thence derived, are not swept away, but actumnlat1· 
in si/11, these very capillary interchanges, of which the osmot ic 

1 Voit dosed n large dog with a considerable quantity of benzoa.te of soda added 10 

it.s focxl, and observed just the same symptoms as are produced by large cloaca of uren 

or by retention of 1uiuc. 
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currents constitute the principal factors, are no longer able to 
take place properly, and a stagnation of them ensues." 

In regard to the potent and striking effec t of potash salts 
upon the systelll , when they are introclucell into the blood, Voit 
expresses hio conviction that it io the excess of potash, de1frecl 
from the retrogrncle metamorphosis of muscle (Fleisch) in the 
body ancl i ts anirnl and retention in the blood plasma, which is 
in a large measure concerned in provoking the symptoms of 

m·wmia.. 
The st1·enuons efforts made by such a host of inquirers to 

discover tlte esse1ttial llature of ura.miia, ancl the conflicting 
views to which the labors of the different experimenters have 
lecl, afford the best proof of the difficulties which stand in the 
way of a solution of tlw j)l'Oblern. One of the chief reasons why 
we are compelled, even at the present clay, to confess our inabil
ity lo solve this question, lies, as 1 believe, in the circlunstance 
th:tt our attention has been chiefl y devo ted to experi1uents upon 
animals-a nseful enough adjunct in our researches-while t1u· 
J)rimc sourc·0 of knowledge, dinical obserration, has bPC'U all too 
litt] p tapped. 

c+tiidecl by one-sided, preconceived ideas, tl1e large r half of 
tlu• expC'rimentPl'O have, withOllt furt]Wr hesitation, identified the 
l'PSUit~ of most gross inte1foronce with the organisms of auimab, 
with the events wliieh follow in the human body when tlw func
tions of thosf' mos t i111po1tant Hee reting g lands, the kid1wy s, are 

persistently abrogated. They considered themselves justUit·cl in 
drawing such a conclusion, because there was some external like

ness beh\-ePn the symptoms which are capable of bl.::i ing thus 
provoked in animals and thosP produced in man by the Kndclen 
or gradual anest of the renal secretiou. Y e t, surely, one has as 
mueh right to assume that a se1·ies or epileptic seizttres, follow
ing rapidly one upon the other in an olcl epileptic subject and 
succeeded by corna, are unemic· rnanifesta.tions, as to iclentify 

thP after effects of an extirpation of both kidneys, or ti ligatme 
of the uretero, with a simple renal affection uncomplicated by 

any grave woumliug. Further, I am not disposed lo attach 
much value to the sudllen introduction of a solution of tliis or 
that fornign substance into the blood circulating in the vessel,; of 
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a healll1y animal, or to the sudden elevation of the blood pres
sure in the vessels (up to a degree which does not admit o[ being 
calculatecl) by the injection of large quantities of water into the 
circulation-the natural sluices for the excretion of the forpign 
matters as well as of the water having been at the same time 
barred. Of a trnth, before we shall be able to return any deci
sive response in regard to the etiology of urrem ia, we must pos
sess furtlier and more minute clinical obsenations, fuller and 
more complete analyses of the blood of unemic patients, more 
acctll'ate investigations into the chemical composition of the in
terstitial serotts fluids, especially of that found in the brain; 
ancl tlwse, perhaps, may prove Lhat symptoms, which we have 
accepted as the results of one and the same cause, have been 
brou~ht about by a variety of different ones. 

Now, as regards my own experience at the bed-side, I must 
admit that the lirst example of unemia, in its foll perfection, 
which I had the chance to observe in tho year 18.32, as the final 
denouement of a chronic renal malady, made a strong impres
sion on my mind in rPgard to one particular-the face of the 
patient becamp coverccl with crystals of mea just before tho out
break of tho final. general convulsions, so that his bearcl l<iokecl 
frnstecl. lntlPed the look of this follow will never be hlottcd 
out of my memory, and has sufficed to maintain the firm con
viction within me, tl 1roughont all the fluctuations through wliich 
the doctrine of uncmia has passed cluring these )'Pars, that when 
the quantity Of Urea ill the blood has roached a UPrtain extreme 
excess, it is capable of evoki ng or proclucing that entire com
plex or symptoms which we call urremic. In this very case, un
fortunately, no 0xact estimation of tho quantity of urea containecl 
in the bloocl after death was made. The obserrntion of sim ilar 
ca<es since that time has strengthened this convict ion. In one 
or these, for instance, the urea, shortly before the attack of 
epileptifonn connilsions, showed itself as an exc1·etion upon the 
kin of the fac!'. In two other instances, in which urea was de-

posited upon the skin, but which occurred in pPrsons who had 
no kidney disPase, there were no convulsions, and in onP of them 
only was death prececled by a protracted condition of coma. 

I have only once succeeded, after a first urromic seizure has 
VOL. XV.-0 
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taken place, in examining the blood drawn from a vein. Tbe 
case was one of a young, robnst1 journeyman butcher, and his 
blood contained a notable quantity of ni trate of urea; but in 
this in,tancc, too, which happe1wd in 1853, lack of proper ap
parat1rn pre,•ented our estimating the urea quantitatively. The 
autopsy showed advanced contraction of both kidneys. 

By the side of these cases, however, I am now able to range a 
number of others (of more recent date) which came under my 
own observation, where the blood, drawn either directly after tl1e 
outbreak of m mm ic symptoms or tak Pn from the body imnwdi
ately a fter death, has been subjected to careful analysis, and its 
content of nrea has been estimatPcl. In one example the blood 
held so little urea that Dr. J acobsen (now professor of chemistry 
at Rostock), who was kind enough to undertake the analysis for 
me, could not estimate its amount quantitativ0ly; in another 
t:lSl' Dr. Jacobsen found the quantity of urea in the blood only 
0.011w1· c~nt. ; in a t hird case, 100 grms. of blood fornished 1.6 
grms. of ni trate of urea, making a content, therefore, of nearly 
0.8 per cent. of urea. 

From tlwse observations i t follows, that the overloading of 
the blood with urea is certainly not, in every instance, tile cause 
of the urcemic symptoms. 

In qui te a large nnmbPr of cases I have tested the blood 
drawn dnring life, after urmmic symptoms have supervened, by 
the Kiihne-Stranch method (passing a stream of hydrogen gas 
through it, and tlwn, by means of Nessler's reagent, testing 
the gases which pass ornr fo r the presence of ca rbonate o! am
monia), but have always failed to fin cl carbonate of am monia. 
llfy own observations, therefore, as well as those of other ob
servers, ancl of Rosenstein in particular, show conclusively that 
Frerichs' theory can only be the correct one for at most a few 
cases of i1rmmia. In one case I was even able to establish the 
~ntire absence of carbonate of ammonia in the blood, when only 
just before the venesection was made the contents of the patient's 
stomach, r<>jectecl by vomiting, smelt of ammonia , ancl gave a 
strongly alkaline reaction . 

Hitherto I have not exam ined the blood o[ urmmic patients 
for any of the other nitrogenous substances which uormally are 
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destined to be excreteil. On the other hand, in a number of 
cases of urromia I ha 1·e endeavored to determine lhe proportion 
of water contained in the blood serum (in the earlier cast's, it is 
true, this was done by simply testing the specific gravity of thi8 
lluid ancl inferring, from the low figure at which it stood, that 
the watery content was excessive). 

The figures marking the specific gravity of the serum of the 
bloo(l o( urromic patients, drawn hy rnnesection or taken from 
lheir bodies after death, arc shown in the following table for each 
o( the cases : 

&lidConatlt11ff1U. 

St., urmmic convulsions, after one attack of .. 1016.8 
" two attacks of. 1018.1 

II.IL," 
Lassen," 
Kn., 
11., 

. . . . . . 1022.8 8.84 p . ct. 
........ 1021. 11.23 " 
....... 1023.4 12.85 " 
.. .... . 1024.3 9.34 " 

'l'hc specific gravity was in all these cases ascertained by 
means of the pyknorneter.' Only the second specimen of blood 
examined, that from the patient St., was taken after death; all 
the othrr estimates have reference to blood drawn dming life by 
little venesections. In December, 1873, in examining the blood 
serum, obtained by a small bleeding from a patient live hours 
only before cleath, when he was in a comatose state with unemic 
twitchings, I met with a far higher specific gravity than in the 
cases above tested; the serum here marked 1030.58 sp. gr. (vide 
infra, Case YIII. ). 

Now cloes it follow, as the result of these inquiries, that the 
symptoms o( urromia exhibited by these patients were due to 
the watery condition of their blood-serum! Certainly not; for 
the very last case I iustancecl shows that uncmic symptoms can 
arise when the blood sernm is of normal specific gra1·ity; and, 
again, I have taken blood from another patient suffPring from 
renal di8ease, in whom, however, there were no symptoms of 
uncmia, ancl found the serum even more watery than I ever yet 
encountered it in urremia, presenting a specific gravity of only 

1 Vido floppe-&.11ler1a Jfandbunb der pbysiologisch- und pathologIBch-cbemiscben 
Analyse. Bcrlio 1 18Ci5, pp. 15 und 16. 
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1015.58, and containing only 4.3 per cent. of solids (vide infra, 
Case X\T ). In the patient St., who furnished the blood for the 
firtit two tests enumerated in the list given above, where the 
spec ifi c gravity was so excessively low, the first series of urremic 
attacks lasted for three days. Then, between the 7th of June 
and the 22d of August, the brain functions were normally ful
fillecl , and it was only after this interval of ten weeks that the 
second fatal attack of urremic symptoms overtook him; yet the 
pci-sistrnce of the dropsy through all this interval wot1lcl not 
justify us in supposing that in the meantime the blood sernm 
liacl become morn concentrated. 

Ce1tainly the statement is correct enough that the left ventricle 
was found hypcrtrophiecl, and that there was a well-marked condi
tion of contracted kidney in the bodies of all the persons whose 
blood hau thus been tested, and all of whom, with one exception 
(St., who resisted two attacks), succumbed at once to urmmia. 
But one is not to conclude from this that excess of arterial ten
sion, as the rcsul t of cardiac hypertrophy, and a watery state of 
the blood, arn the indispensable conditions for the production of 
the mmrnic state. In St., whose kiclneys were in a condition of 
chronic parPnehymatous nephritis, this l1ypertrophy of the left 
vent1'icle was absent. 

Both the conditions laid clown by Traube as requisite ior the 
procluclion of lHaJmia, namely, a watery blood ancl an elevated 
arterial ulood pressure, are absent as a matter of certainty in 
the urmmic attacks following cholera, as has been demonstrated 
by Voit and others. Yet it is certain that these attacks fairly 
merit the title of ~trremic; they come on aCtcr long-continued 
complete suppression of urine, and are not so rarely accompanied 
by excretion of urea upon the surface of the skin. 

I have not omitted to pay clue heed to the state of the brain 
in the bodies of my urmmic subjects. But in this investigation I 
at once encountered great difficulty in determining the degree of 
serous infiltration of the brain substance. So far as I am aware, 
mere naked eye observation or the sense of touch will not suffice, 
in most cases, to determine whether a brain be or be not richer 
in watery clements than it should be. Nothing but direct estima
tion of its watery contents, by ordinary analysis, could give us 
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positive information upon the fact; and this has never, to my 
knowledge, in the state in question, been resorted to. Unfor
tunately, I too ham hitherto neglected to make the requisite 
analysis. Cases, however, of death have come before 111e where 
the urremic sy mptoms were exquisitely complete (epileptiform 
co1wuloions, followed by coma), yet at the autopsy no abnor
mal saturation, with sernm, of any part of the brain could be 
discerned, estimating this after the ordinary way by looking 
at it. Colrnheim , who was my colleague at that time, made a 
post-mortem examination of such a case on July 11, 1871; an<.l 
since iL is in many respects interesting, I will brietly nan-ate it 
here. 

CASE VT.-Carolinc Lassen, housemaid from Kiel, twenty-two years of age, 
was admitted into the Med ical Clinic, July 5th, 1871. She had kept at her work 
nearly up to the date of her admission, but had been ailing for some time. Some 
d:1ys before her admission she had been compelled to take to her bed, on account 
of severe vomiting of blood. The patient could tell us no more than this. 

Condition on adNtission.-Hcmarkablc pallor of face and i;:Kin gcncrnll~1 • )lod

emtc anasarca of face, trunk, an<l upper extremities; considerable reclema of low<'r 
limbs. No ascite!l.. Patient's memory is bad; sl1e is morose and ,·cry spal'ing of her 
words; complains only of headache and a ~ensatiun of pressure in the region of the 
stomach. 'rhe breath is excessively fetid; hea rt dullness increased; loud pcricardinl 
friction sound; no lesions fountl in the lungs; urine pale, rather hazy, faintly 
alkaline, specific gravity 1007, highly albuminous. 

During the next few days the patient vomited repeatedly, although she had 
taken nothing but a little fluid. The vomit, with which smnll quantities of 
blood were mixed, presented an alkaline reaction , but did not smell of ammonia. 
Tile gcnernl oodema began to subside, and the patient appeared less apatl1etic; but, 
soon after, her mind again became somewhat clouded. 

Ou the !)th of July, constant vomiting. Patient's breath and the substances 
vomited spread a most penetrating and abominable odor, although in neither was 
there any ammonia to be discovered. She complains of headache; drinks plenty 
ofwalerbutcntsnothing. 

On the morning of the 10th inst., at 7 o'clock, she had a. violent epileptic attack. 
She W!lS bled to the amount of 150 grms. i afterwards recovered herself suflicicntly 
to help herself to a considerable quantity of fluid. At 12 o'clock she had a second 
seizure, when she was bled again; death followed speedily. 

Duriug the six days she was under observation this patient pao;;sccl altogether 
4,!:>00 c. ctm. o( urine, n daily average therefore of 816.66. The specific gravity of the 
first five days1 quantity was 1010, that of the sixth <.lay 1011. Its reaction wns 
always alkaline. The sediment contained only very few, and these perfectly hyaline 
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casts. The content of urea nnd albumen was only reckoned for t11rec clnys. The 
urine quantity for these days, reckoning that of the sixth clay in, when the specific 
gravity was 1011 , amounted altogether to 2,330 e. ctm., and it contained 24.275 
grins. of urea and 7.2.39 grms. o f albumen. The specific gravity o[ the urine 
remained so constant on each day it was examined , that one may, without hesitation, 
reckon a simi lar amount of urea to have been passed on the day~ when it was not 
specially anal,yzecl. This would make a total excretion of 51.05 g nus. of urea 
for six days, or fo r each <lay respectively 8.51 gnns. 

The venous blood drawn before dcatb separated into a loo::ie coagulum and a 
milky, cloudy scrum, whose specific gravity, taken by the pyknomctcr, was 1021, its 
water contents being estimated to be 88.77 per cent. From 100 c. ctm. of the blood 
(clot and scrum together) an alcoholic extract was made; this was dri ed j the secli· 
mcnt extracted n. second time with alcol1ol, dried agniu; the residue treated with 
w1ltcr, with addition of concentrated nitric acid i from this 1.6 grm. of nitrate of 
urea was obtnincd, which makes the blood to hold very nearly 0. 8 per cent. of urea 
entirely apart from the unavoidable loss whicl1 the process must have entailed. Of 
the smaller portion of blood obtained at the second bleeding, 50 c. ctm. were takrn, 
imcl treated exactly in the same way. Only the filtrate d erived from the Inst watery 
extract, after previous decomposition with bar31la. solution, wns tested b,y I.icbig·s 
solu tion o f nitrate of mercury, in order to estimate the urea; and in tins wn.y it gave 
a.o; l'C~ult 1.42 per cent. of urcu. 

The following account of what was found at the autopsy I take d own in Cohn· 
hcim's own words: Slight a>dcma of both lower extremities; a long, oval, thin, and 
light skull-cap; sutures well defined; longitudinn.l sinus nen. rly empty; dura 
mater of normal thickness and natural polish i flu id blood only in the &innscs at 
the base; pia mater over the convexity of brain throughout slightly opalescent, 
hut quite delicate and pale. Several lent.il -sizcd, flat, and superfi cial ex tnwasations 
into the tissue of the pia mater, not implicating the brain substance itself, were 
scattered over the upper portions of both hemispheres and at their sid e~, just 
where they begin to curve unclcr towards the base. Ventricles of normal size; 
cpencl yma delicate: hrain substn.ncc throughout of good consistenc<: i on section 
it presented the gloss of moderate moisture. Both g ray and white substn.nccs 
remarkably anremic. No deposits or patches of cliseasc anywhere. The same 
anremia in both the cerebrum nn<l the cerehcllum, in the central ganglia, the pons, 
and the medulla ohlongata. The blood disco \•crcd in the larger vessels of the pia 
mater remarkably watery and pale reel The peri ca rdium contained three ounces 
of a whey-like fluid mixed with shreds of fibrine. Both pericardin.l layers, the 
external and the Yisccral, were coated with a soft, quite transparent colorless 
villous layer of fihrinous exucl ntion. Heart, in its Jong diameter. somewhat larger 
th:m normal i left ventrif'le felt very hard i in both -i.•entriclcs there was a small 
quantity of very loose fibrine cloti nlvcs of both sid es smooth; color of muscular 
sub;;itancc pale; thickness of right ventriculn.r wall 0.4, of 1eft t.G ctm. ; left 
ventricle moderately dilated, its musculi pap illares thick and round ; aorta narrow 
and of normal texture. Both kidneys considerably atrophied i the left , men.suring 
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in its long diameter, ten ctms., in its broad diameter four ctms.j the right eight 
ctms. in length nnd only three ctms. in breadth; both were also com;.itlernbly 
thinner than u1Jrma1. Capsules of both could be removed with some diflicully, and 
left an uneven surface upon being removed. This unevenness was found to be due 
to the presence of m1mberlcss fine and coarse granulations and nodules, separated 
cvcrj•whcre Oy narrow furrows. The color of the elevated nodules was throughout 
white, that of the furrows between them pale red. On sect ion, the kidneys were 
found to be pretty firm nnd quite extraordinaril y pale, so that C\'Cll the mcdullary 
cones themselves were only of a pale rose color; then, besides, the cortical sub
stance wns rcnHukably narrowed-that of the right kidney especially, where the 
buses of the cones nearly touched the kidney capsules, while the left presented a 
cortical stratum tha.t measured only between one and two mm. in diameter. 1'!1e 
mucous membrane of the pelvis of the kidney was pale. The stomaeh and cluodc
num coutainc\1 some dirty brown fluid. The mucous membrane of the stomach was 
slightly redematous, of (l faint slate color, but perfectly smooth, without ulcer or 
scar. The mucous membrane of the rest of the digestive tmct was smooth. The 
contents of the small intestines were pultaceous and yellow, and firm, brown, frecal 
mflc;scs were found in the colon. In the more dependent parts of the abdominal 
cavity there were a few ounces of a perfectly transparent red serous transudation. 
I pass o\·cr the further details of the autopsy, since they arc unimportant and of 
no further interest to us. 

Now, in th is case, was it the excpss of urea, proved to ex ist 
in the blood, which produced the unemic symptoms; or wa,,; it 
the excessive anmrnia, observed both during life arnl after death 1 
I am unable to decide between them; but one thing is certa in, 
there was no cmlerna or the brain. 

Considerable doubts as to the correctness of Traube's theory, 
or rather sc ruples against its applicability to CVPI'}' case of 
ur~emia. without reserve, have from the very beginning been 
<'xcited in my own mind by the circumstauce that urrrmic at
tacks do not by any means occur chiefly in those cases of renal 
disease which arc characterized by dropsy; indeed, so long as the 
dropsical swellings are st ill increasing, nrmmic symptoms are, 
comparatively speaking, mrely observed. On the other hand, I 
ham repeatedly noticetl that urremic attacks of the gravP t kind 
han' supetTenecl in those Yery patients in whom I have accom. 
plishecl a sudden absorption of dropsical efl'nsions by means of 
some profuse water-drain, sweating or purging, and in whom 
the gc•ncral anasarca has been thus rapidly snbclncd. Tho fol
lowing is a remarkable example of this: 
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CASE VU. 1-A robust, muscular countryman, ngcd thirty-six, who came from 
Ditmarsch, sought admission in to the hospital here, on nccount of general dropsy, 
which appea red, by his account, to have hlstcU six 01· seven weeks. Ile had pre 
viously been laid up for eighteen months, off and on, with intermittent fever of a 
quartan type; but the feve r had entirely left him before the dropsy began. The 
general surface of the patient's skin was of dirty gray, yellow colo r, and his mucous 
membranes, where visible, were pale. His digestion was not disturbed, and bis 
appetite was good. By his own account, the urinary secretion had been scanty for 
some time past, and the very small quantity passed by him, in the first twenty-four 
hours after Ins admission, contained au enormous quanti ty of albumen as well 
as abundant hynl inc casts aud epithelial cells from the renal tubules i the specific 

grav ity was 1033. 
I was anxious in this case to try the effect of the sweat cure recommended by 

Licbcrmcistcr, in the hope of alleviating the ex treme discomfort of his dropsy; for 
hi s scrotum was swollen to the s ize of a. child's bead, and the redcma 0£ his foreskin 
had twisted up his penis into the shape of a post- horn. 

To this encl, on the day after be was admitted, the patient was placed in a 
hot bath, at a temperature of 39° Centigrade ( 102.5° Fallf.), and kept in it for rather 
more than httlf an hour, t he temperature being kept up to the same point. Tie was 
then packed in woollen blankets, to keep up the sweating a fter the bath; and he 
broke into a most profuse perspiration all over. 1Vhile the patient W1\S lying streaming 
with sweat in this way, quite suddenly, without any premoni tions, sharp twitching 
took pbce in the muscles of hi s face, which shortly resulted in a complete epi· 
lcptiio rm attack. After the convu lsions bad ceased , and the follow had lain for 
a short time in ii comatose state, he opened hi s eyes, and passed into a state of 
acute mania: screamed and sto rmed, struck nnd bit hi s attenclnnts, until a second 
epileptic nttack ensued, to be followed by a short interval of coma and 
another maniacal frenzy. In this way symptoms repeated themselves four 
times within the liour ; and then the patient recovered his senses, and, with the 
exception 0£ some headache, of which he complained in the evening, as also of 
fod iug dull and tired, he appeared quite well. 

The following night he slept hadly, but in the morning felt perfectly well 
And now, to my no small astonishment, I discovered that the swelling of bis 
scrotum and penis had completely suhsided; while the skin over both thighs, 
which had but yesterday bC<>n tight and distended wit h anagarca, was loose ancl 
wrinkled. Now th is patient had never experienced an epi leptic attack before 
this, and, for the six weeks he was iu the h ospital afterwards, he had no further 
return of them. A further consequence of this first bath was a more abunda nt 
discharge o f urine, whereby about thirty gnus. of urea were excreted daily; sub· 
scquent ly I had no foar in carrying out the sweat cure accor<l in CT to the method 
above described, and this was home by the patient without any un 1~easant results ; 

1 This case was previously published by me in the Greifswalder ~Ied. Beit.riige. Bd. 
a, s. ns. 
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indeed, when he was dischargccl , nt bis own request, his urine, it is true, still con· 
taincd albumen, but he was almost entirely free from dropsy. 

The sudden outbreak of urromic symptoms in this case 
I am only able to expla in in the following way : the enormous 
loss of wa ter which took place by the skin effectecl an absorp tion 
of the dropsical 1luids contained in the subcutaneous cellular 
tissues and the se rnus cavi ties of the body. In couse
quence of this, the u1·ea and excrementitious substauces 
which were con tained in these tluicls, and held, as it were, 
in depots where they could produce no ill effects upon thP gen
eral organism, passed back into the circulation, a nd, aided per
haps by the simultaneous action of the hot bath and elevated 
temperatu1·e o( the body, produced the violent nervous symp
toms already described-symp toms thaL subsided, i t is t rn e, upon 
the occmrenre, immediately a(ter the bath, of profuse urination, 
and which did not reappear so long as the tlow o( urine con
tinued to be abunclant-and thi s, too, notwitstand ing the fact 
that on the ,·ery day following the attacks the hot bath was 
repeated. Surely no one would be disposed, in thi s case, to 
think of the occurrence of an acute and qui te temporary mdema 
of the brain during the sweating process. 

In our endeavors to test the correc tness o( Traube' s theory 
by clinical experi ence, it is impossible to disreganl the striking 
fact that urmmic symptoms o ftPn occur in persons suITering from 
renal disease, who nM·er, either a t the time of the attack or pre
,·iously, have been a ffected with anasarca or dropsical accum tl· 
lations in the serous ca,· ities. If, notwithstand ing thi s, Traube 
obsen·ed, with such regularity, mdema of the brain in the bodies 
Of persons dy ing wi th Ul'HJ llliC symptoms, it must be remembered 
that another explanat ion of this can be gh·en tha n that with 
which he has furni shPd us. Let us cousider only thP group of 
srmptoms usuall y observed in a severe attark of epil eptiCorm 
conn 1lsions. Now such convulsions a re always assoc iated with 
grave disturbances or the circulation, which are rendered most 
distinct and apparent in the cyanotic colorntion of the face, in 
consequence of the extreme blood accumulation in the vessels of 
the head. This hyperremia, too, frequen tly leads to extravasa-
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tions into the skin of the face, and into the conjunctiva! submu
cous tissue, aml no t rarely to the bursting of vessels in the brain 
substance itsPlf, or in its membranes-as I ham frequently seen 
in persons who lm1·e had epileptic seizures unconnected with dis
ease of the kidneys. In the body of a child, only a year and 
a half old who had been sick with whooping-cough, and had 
died after ~n attack of so-called eclampsia, I found an apoplectic 
clot, the size of a hazelnut, iu the substance of the cerebrum. In 
Lite body of a primipara, twenty-three years of age, who had had 
cclamptic convubions from the moment of parturition, and in 
the course of five hours had passed through sixteen complete 
epileptic attacks, I found several effusions of blood in the corti
cal parts of the bmin, and 01·er the convexities of both hemi
spheres, as well as bloody infiltration of the tissues of the venous 
plexus in the right ventricle, and bloody colorntion of the serum 
contained in thi s ventricle. In the urine drawn oil' by catheter 
before the attack , I fotrnd that 1,000 c.ctm. contained 0.054 per 
cent. of nlbumen, and in a second portion, passed after the at
tack, the albumen content was (as much as) 0.234 per cent. 
'l'he first portion had a specific gravity of 1013, aml contained 
1.04 per cent. of urea; the second was 1015, aml contained l.65 

per cent. of urea; neither portion contained any casts. The kid
neys, upon removal, were found to be perfectly normal. The 
albuminuria, probably induced, in the first instance, by the act 
of parturition, was, like the cerebral bleeding, produced by the 
disturbance of the circulation connected with the convulsions, 
ancl increased therefore with their prolongation. 1 

It appears to me that there is no escaping the conclusion, that 
the brain mdema, which Traube obseffed so inva riably after 
uncmic symptoms, when these had culminated in convulsions, 
must have followed as a conseq nence o( the spasms, and could 
not have been the cause of them. \Vhy is it, one is forced to ask, 
that one misses all mdema, in other parts of the body, in so 
many instances of rapid death by urmm ia 1 \Ve are not aware 
that the brain-substance has any spec ial proclivity, over all other 
tissues, to become mclematous. Then, too, in so many cases 

1 Compare Huppert, Vircb. Archiv. Bd 59, S. 367 . 
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where the brain appears upon the post-mortem table soaked 
tluough and (l)dema tous, and there are collections of dropsi
cal sernm in the Yentricles and in the meshes of the pia mater, 
how comes it that no convulsions took place before death, and 
why is i t that dea th, in these instances, is preceded by no fur
ther nervous symptoms than a gradually increasing state of 
stupor, such as any prolongation of the act of dying brings 
with it ! 

lily own experience, gathered at the bedside, as well as the 
observations I have institutec1, has brought me to the opin ion 
that what we call urremic symptoms and enco tu1ter in renal dis
ease are not always brought about in the same way and do not 
admit of being expla inec1 by one .anc1 the same cause. I only 
consider this much established, that the symptoms are all caused 
b !J some d isorder of the iir inary secretion, ancl that tlw title of 
urmmia is rightly attached to tliem. 

That urromic symptoms do depend on some di stmhance or 
the functi ons of the kidney, appear; most plainly fron1 their 
supetTention in complete suppression of the minary secretion, 
as may often be observed after scarlet fever and cholera, and, 
al though more ra 1·ely, sometimes after di phtheria . Experience, 
however, teaches u s that the excretion of urine may, in some 
instances, be interrupted for a considerable time, without any
thing of the k ind occurring, in proof of which I may refer to 
Case III., p reviously detailed by me, in which there was abso
lu te anuria of Jive days' duration. In cases whe!'c the com
mencement of ur::cmic sympto ms is clelayecl, the secretion of 
urine being arrested, one must remember that the elements of 
the urine, both the water and the other excrementitious sub
stances, admi t of being removed by other channels besides the 
kidneys-for example, through the skin wi th the swea t,' and 
through the mucous membrane of the d igesti ve tract by vom
iting and diarrhma (Bernard and Barreswill). But there are al so 
cases in which, notwi thstanding the persistence of absolu te 
anuria for several days, vicarious excretions of the kind we have 

1 w: Leube, Uebcr den Antngonismus zwischen llarn· und Schwcisssecretion. 
Deutscbes Archiv fiir kliu. Medic. Bd. 7, S. 1. 
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mentioned have not been f nlfilled, a nd in which death occurs 
a fter q ui te a short agony , and wi thou t antecedent convul sions 
or trne comatose symptoms. I have watched snch a termination 
to a case of nephri tis after diphtheria, and again in one instance 
o[ amyloid degeneration of the kidneys. I t is true tha t in the 
last case complete sup pression of urine had not taken p lace, bu t 
in the last week of life the pa tient passed altoge ther onl y 509 c. 
ctm. of urine, on some days not a drop, and had only excreted 
quite scanty quantities of mucus by vomiting. 

N ow from the ex treme complica tion of the cond itions we here 
encounter, and because of the obscurity in which the essential 
cause of urromia still remains enshrouded, it has, up to the 
present time, been impossible to ob tai1i more tha n an approxi
mate idea of t he deg1·ee of secretional suppression reqt1i site for 
the determination of urromic symptoms. Condnced, as I have 
been, that t hese sy mptoms can be produced through a retention 
of the specific constituents of the urine-the dross or waste 
derived from the decomposition of nitrogenous substances-in 
the system, I have directed my a ttention to ascertain whether 
any at all consta nt relation between the diminu tion of excretion 
of these substances and the advent of urromic symptoms could be 
shown to ex ist. In these efforts I was obliged to restri ct myself 
to the considcratio11 of only one element, namPly, the urea ; the 
reasons fo r this being, first, that it stood fo remost among the 
specifi c clements of the urine by its q uantity, ancl then because 
by the a mount of it present we estimate, upon well -established 
physiological p rinciples, the was te of the ni trogenous substances 
taking place in the body in health; whereas we are totally 
ignoran t of t he ratio bom e by the non-crystallizable urinary 
substances towards the Yary ing energy of the capillary inter
changes; and. lastly, because we possess a moc1eof q uantitati,·ely 
estimating this par ticul ar ni trogeno t1s constituent of the urine 
(the urea), which presen ts no practical difficulties in its appli
cation. 

I am well aware that the resul ts o[ my work in thi s direc
ti on cannot cla im to be of any g reat value. E ve n if the opinion 
which I hold be entertained, that a cli sproportron between the 
production a nd the elimination of urea from the human body 
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is of itself enough to produce urremic symptoms, we are still 
ignorant of the amount which would be required to do this. 

In the first place, the production of urea will depend upon the 
quantity of nitrogenous substances present in the body and par
ticipating in the nutritional interchanges; in the second place, 
it will depend upon the quantity of nourishment taken and 
assimilated; and, in the thinl and last place, it will vary with a 
variety of conditions, which are, at all events, in a measure 
beyond onr ken and powers of estimation. 

These cons iderations show very clearly that a certain measure 
of urea, such as completely suffi ced for a particular individual, 
and represented the total quantity of this substance formed in 
his body and eliminatecl from it daily, might yet fall below the 
measure which another person ought to produce.' The same 
di crepancy will hold good in comparing the observations made 
upon sick persons and those who are in h~alth. In pursu ing 
thi s train of investigation, it would already be an important step 
if it were only possible to ascertain in every case the quantity of 
nrea produced during a state of fasting. 

Now, although I do not imag ine that the mere look at a table, 
which represents the resul ts of carefully ascertained urine anal
yses, will of necessity forewam us of the danger of impending 
lll'mmia, st ill I shall not omit to deta il here the scanty data I have 
been able to collec t as to the quantity of urea excreted in the 
urine during renal di sease, by persons just before the advent of 
urremi c COll\' Lll sions-remarking, at the same time, as I must, that 
the opportunities of making such observations in hospital patients 
are by no means large. 

Far the larger number of cases which came into my Clinic 
and died with urremic symptoms were persons who, up to the 
date of the attack , or within a short time of it, had been ac
tively engaged in their occupations. F or, as T 11 ave before noticed, 
unemia, in my own experience, is both absolutely and relatively 
commoner among the very cases of renal disease which a re not 
dropsical, and in persons, therefore, who are brtt li ttle hindered 
from following their ordinary avocations. Over and o,·er aga in 

1 The rntio of urea. production to each pound of body weight is clearly meant, 
though not precisely so stated in the text bere.-TRAN BLA'l'On's NOTE. 
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it has happened to me to see apparently quite sound and stlll·dy 
looking people, who neither fancied they were ill themselves nor 
were thought ill by their friends, seiied, in the midst o( their 
work or at some place of amusement, with nn:cmic spasms, and 
qnickly succumbing to their first attack of urromia. And then, 
in spite of the aspect of good health, maintained vigor, ancl capital 
general nutrition of these patients, one finds after death the 
kidneys extensively degenerated. 

The following analyses were instituted upon the urine fur
nished by patients suliering from renal disease, who were in the 
hospital, some shorter, some longer periods before tlie outbreak 
of urromic convulsions. 

C. K., a hou'lcmaicl, twenty-eight years of age, had been under treatment for 
some months for alhuminuria and bronchial catarrh; she was admitted into the 
hospitdl on arcount of an attack of endocarditis with 11igh fever, on the 1st of 
March, 1867, ancl died of urremic convulsions on the lst of April. She was con
stantly feverish from the elate of lier admission. The mean of twenty analyses 
estlli11ishc<l that she passed a daily average of 7G2 c. ctm. of urine: and excreted 
12.34 g rms. of urea. daily. 

Post-mortem examination showed that she had contracte'l kidneys, hypertro.. 
phied left ventricle, nnd recent enclocarditis implicating mitrnl valve. 

Herr re. was treated in the hospital for twenty-seven months for dropsy, and left 
the institution entirely cured of his dropsy, but sti ll passing albumen in his urine. 
Two months later he was admitted again highly anremic and enfeebled, and tor
mented by constant vomiting. Stupor shortly set in, nltcrnating with attacks of 
fearful d epression of spirits. Twelve weeks after his admission he left the hos· 
pital, and died, a few days afterwards, at his home, with couvulsiom. 

During his stay in the hospital a quantitative analysis was made of his urine, 
extending over twenty-five days. Upon an average he passed 1,018 c. ctm. of urine, 
containing 11.75 gnus. of urea daily. The autopsy showed that there wns no 
dropsy. Both kidneys were in a. state of secondary contraction. Some considernOle 
hypertrophy of left ventricle ex isted. 

A youth, St., sixteen years of a.ge, swollen so as to be quite shnpelcsswithclropsy, 
four weeks after his rcceplion into the hospital was attacked with epi leptic spasms, 
which continued for three clays, with such short intervnls of remission that the 
pa.lieut never had time to recover his sen3es hctwecn the attacks. The convulsions 
then ceased. Illlt six weeks later he experienced a fresh attack, of which he died. 
One thing worth noticing was, that during the interval of six weeks between the 
attack"!, thi" patient took his food with a keen appetite, just as he was in the habit 
of doing h<'fore the first attack. 

During the twenty-eight days of his residence in the hospital before he hncl the 
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first epileptic seizure, he passed a daily average of 283 c. ctm. of urine of extraor
dinarily high specific gravity, and excreted upon a mean o( eight analyses ten grms. 
of urea daily. Ju the course of the ensuing six WCt!ks his urine, by reason of the 
diarrhren which set in, could not be collected regularly. Still the average of the 
daily quantity, reckoned from thirty-five observations, gave 300 c. elm. of urine as 
the quantity excreted per clicm, and the mean of twelve separate examinations for 
urea, made during the same period, marked again ten grms. daily. The functional 
(quantitative) activity of the kidneys, therefore, remained about the same after the 
first attack of urremia as before it, and yet in the mean time the cerebral functions 
had been restored to theil· full integrity. It is probable that constituents of the 
urine were removed from the economy by the copious cliu.rrhrea. which obtained. 
The young fellow remained as dropsical after the first severe attack of urremia as 
he was before it. q'he kidneys were found to be greatly enlarged, yellow, nnd 
anremic (chronic pnrenchymatous nephritis); liem·t not hypertrophied; the pia mater 
was in a state of gelatinous in6ltra.tion from redema; a moderate nmount of fluid 
in the \'entriclcs, some of it too had escaped; Urn.in substance remarkably anremic, 
but firm, having throughout the well-marked polish due to moisture. 

C. L., a maid-servant, twenty-two years old. was taken into the Clinic on account 
of dropsy and anasarca. of moderate amount, which had existed only for a few clays. 
Five clays later she had two attacks of C'pileptiform spasms: death ensued directly 
upon the second attack. She had obstinate vomiting before this. During the six 
days she was under observation she passed 81 G c. elm. of urine daily on an nvcragC', 
and the mean of three analyses showed that 8.51 gnns. of urea w('re excreted daily. 
The autopsy showecl remnrkahle wasting of both kidneys; hypertrophy of the left 
ventricle. 

It appears, from the above observations, that the outbreak of 
mromic convulsions was in every instance preceded by a dimim1-
tion in tbe excretion of urine, and especially of the urea, to a 
figure far below the ordinary mean average; the term uramiic, 
therefore, is correctly employed to denominate these sy mptoms. 
But the facts observed help us no further; they fail to ex
plain why it is that urromic symptoms are not forthcoming in 
cases conditioned under apparently quite identical circumstances. 
Repeatedly I have watched cases of contracted kidneys, with 
consecutive hypertrophy of the left ventricle, and with the daily 
excretion of mine and urea reduced to as low an ebb as in the 
ca PS I have narratecl, advance to a fatal issue, withoat the occut"
rence of convulsions or protracted coma. 

How, then, shall we explain the outbreak of epileptiform 
spasms in renal disease! \Ve know of bnt one certain cause of 
epilepsy : namely, the sudden interruption of the arterial blood 
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supply to the brain. Shall we accept this c:1llse as operative in 
every attack of convulsions 1 I thought so once, because I hac1 
so often watched the commencement of an epileptic fit in persons 
who were subject to the habitual form of the disease, the attack 
in some instances coming on while I was in the act of conversing 
with them. Iu these cases a sudden pallor of the face was the 
first visible prnlude to the commencing seizure. The assump· 
tion of an arterial spasm brought about by a vaso-motor centre 
would suffice of course to explain the whole affair. Nothnag~l, 1 

however, has already advanced some well-founded reasons for 
doub ting the surmise, that the nerve-centre which produces the 
convulsions first receives its irritation from an amcm ia produced 
by arterial spasm. His observations show that this pallor of the 
coun tenance at the commencement of a fit may be altogether ab
sent. For example, both in the habitual form of epi lepsy and in 
nrremia, we encounter cases where only certain groups of rnu srl es 
twitch, and where the in telligence remains unaffected-cases which 
compel us to assume a purely local irritation confined to a ve1·y 
lirnitrd portion of the central motor nerve apparatus, and hence 
incompatible with the production of a general cerebral anremia. 

If we abstract our attention, however, from habitual epilepsy, 
we must recognize a whole seri es of causl·s, completely different, 
too, in their nature, which are capable of determining that com
plrx of symptoms furni shed in an epileptiform seizure. Thus 
at one time we find the first cause in di sease of the brain and its 
membranes (in crrebro-spinal meningitis I have seen the most 
violent epileptic convulsions); at another, in some irritation of 
tho peripheral nerves; in a third case it is some extreme over
heating of Lhe bocly, produced spontaneously by fernr or through 
outside influences, by some artificial elevation of temperature; 2 

or, lastly, it is some chemical substance introduced into the blood 
which thus prornkes the attack. I lay some emphasis upon the 

1 Sa.mmlung klin. Vortriige. No. 3!>. 

.z A stout1 robust man, thirty-five years of age, went into a Russian steam-bath, heated 
to53 R. (151 ' Fabr. = Ga.s·· Cent.), where !was engnged on some observat.ionaupon the 
temperature of bis body. Within twenty minutes the thermometer placed in his rectum 
roso from 37.8° to 41.9° Centigrade, whereupon he had o. Yiolent convulsion a.nd Jost con· 
sciousness. 
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cause last named, because I ha1·e twice witnessed epilepsy over
taking people after excessirn intoxication with spirit, and these 
individuals were persons who had notorioubly nerer had a fit 
before, nor, so far as I am aware, dicl they ever harn another 
afterwards. 

Surely we are not to assume-and certai nl y i t has ne1·er been 
proven-that all these diO:orent couditions produce the epileptic 
convulsions in the sa111 0 way, namely, by spasm of the bloocl
vessels; ancl yet several of these occasional sou rces of epil epsy 
will fit in with the experimcuts [and theory] of Kussmaul and 
Tenner. One must remember, howe\'er, that in these experi· 
nwnts the chief i111po1tance is to be attachc'cl not to the a 11<cmia 
of the brain, but to the insufficient supply of oxygen lo this 
organ. Kus~manl and Tenner obsened Ppilepti form twitcliings 
occurl'ing alike when they compressed the trachea of tho animal 
experimented on, or when they tied all the ar teries that sup
pliecl its brain. 

Now it is possible to understand how the ingestion of enor
mous doses of alcohol may pmdnce epilcptiiorm "pasms, if we 
bear in mi ml that th, strong affinity of the oxyg<'ll in the blood 
for the alcohol must interfere with ll1 e distribution of such a 
quantity of this substance to the nerre elenwnts in question as is 
requisite for the fulfi lment of their norm al functions. These 
nen·e elements, fu1·thormore, may be afiectccl in exactly the same 
way wlwn the urinal'y secre tion is suppressed and ni trogeuom; 
excreta are reta iuccl in the circulation, the latter in tcrfe1fog with 
the prncesses of ox iclation that are essential to these el<'ments fo r 
the norma l pe1·formance of their functions; nay, I will even 
:ul mlt the possibility that a preternatural saturation of the same 
ne1Te·centros with water may entail exactly similar results. 
l"11 fo1tunatoly, this view does not admit of proof, a nd we must 
confess that. in the ligh t of om present experi ence, the theory, 
that conn1lsive symptoms may also be pro,·oked by either me
chanical or thennic stimulation of the conntl s i1·e nerve-centre, 
has at least as mnch claim upon our acceptance. 

rrlie striking c ircumstance that urmmic convnl ~ion s come on 
in paroxysms, with interrals of perfect remission between them, 
the exciting cause 1·p111aining in undiminished force, is, physio

VOL. XV.-10 
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logically, as little explicable as the periodicity of the attarks 
themselves in persons su ll'ering from the habitual form of epi

lepsy. 
I will not omit to state here that, with the exception of one 

single instance (v ide Case VIII.), in every case of urromic convul
sions which I harn seen, the temperature o( the body, taken 
directly after the fast attack , has been considerably elevated 
above the normal, being raised in two examples to 40.G° Cent. 
(10fi.J ° Fal1r.), and remaining thus abnormally high for some 
time, occasio11 ally for da.ys, when the convulsive attacks rapidly 
succcedeil each other. These observations are opposed to the 
statc>rnents of Bourneville and Hervi eux ,' who claim that they 
observed a lowering rather than an eleration of the temperature 
of the body in unu111ic convulsions. At all e1·ents, the tempera
ture of the body in une111ia deserves far more attention than it 
has generally hi the1to recei1·ed. It is possible that through 
invest igat ions in this direction some important light may be 
thrown upon the nature a.ncl causes of urremia. I cannot think 
that the abnormal temperature which 1 obsen·ed could have re
sulted merely from the violent muscular exertions during the 
fits; it is the less likely, because the heat was maintained gen
erally fo1· bours beyond tho duration of the actual spasms. Un
fortunately I have no records of the temperature directly before 
the outbreak o[ the urremic convulsions. 

It is possible to imagine the sudden intrnsion of some p~r
nicious matter (noxa) into the system, which elevates the tem
perature after the way in which certain substances injected into 
the 1·eins of an animal act as generators of inflammation. In any 
case, this elevation of temperature in urremic convulsions cannot 
be referred to the formation of carbonate of ammonia in the 
blood, since the introduction of this sal t into t11e circulation of 
animals, according to the unanimous results of experiments by 
Billroth, 0. " 'eber, and, lastly, by Gosselin and Albert Robin,' 
is invariably followed by a lowering of the temperature of the 
body. 

1 Sclnnidt's Jabrbiicber. Ild. 156 1 S. 297. 1872. 
2 !~'urine ammoniacale et ln. fi l!vre urincuse. Archives GCnt>ralcs de l\ICdecine. l'!fai1 

18741 s . .J30. 
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During urremic coma the temperature may fall far below nor
mal, and that, too, q uite a long time hefore death. 

Now the coma oE unemia, like its epileptiform convulsions, 
admits of explanatio11 upo11 a variety of hypotheses. Ir a 
urmm ic fi t be fo llowed by a comatose condition, this last may 
si mply be interpreted as the final stage of this attack , such as 
is ordinarily observed arter any severe epilep tic attack. This 
coma, like that which follows an attack of lhe ordinary habitual 
form of epilepsy, may last a longer or shorter time, according to 
the gravity of the preceding seiznre. Indeed there is but this 
difference to notice, namely, that the coma following the u1-mmia 
is ordinarily more protracted than that which succeeds the un
complicatl'd epileptic convulsion ; thi s is because the fo nner 
are usually morn dolent than the latter, and follow each other 
with so much g 1·eater rap idity that the palients oftentimes do 
not recover their senses at all between the fi ts. 

Ir, howei·er, the comatose condition o,·ertakc a case of renal 
disease without the prPvious occurrence of conv ul sion -, i t may 
be often due to a:cll'ma of the brain and its membran<>s. At 
the sanw time I hold it to be an undesirable generali zat ion to 
assume ccdcma as the explanation of the coma, and thi s because 
uncmic coma, like urrornic co11vulsions, is constantly observed 
in individuals who ex hi bit no trace of dropsy in any oC their 
orgn ns; while anasn..rca, of the most extensire kind , may exist 
in olher cases o[ g1·avest renal dropsy, and last Cor months, too, 
without there being any, even the very least, distUl'bance of the 
ccrelmtl funct ion . I am also unwilling to accept the post
mortPm appearanc0s as absolute proofs of the pathological 
condition ex isting during the state of coma. 'Ylwn death is 
brought about by a protracted agony, be its cause what it 
may, one rarely fails to find a certain amount of serous infil
tration of the Lrain. Now we may rep;ard urmmic coma as a 
kiml of prolonged ckath struggle. IC, then, we adopt the hy
pothesis that nrm111ic coma is the result of a retent ion or nitro
g<'nous exrremr ntitious matters in the tissues of the body, 
Wt' shall appreciate the aptness of the eomparison made by 
Yoit, who likened the cond ition to the ex tingui shment of a fire 
by the accumulation of its own ashes, or to suffocation from 
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the non-elimination of the gaseons excretory prodncts of res
pirntion. 

'l'he view that the coma o( chronic urmmia in many cases de
pends upon the retention of urinary materials in the blood and 
tissues, is fayored by the circumstance that i t is so often nsso
ciatcd with that itcl1ing of the skin, previously noticed, whi<"h 
compels the patient to scratch himself incessantly, even when 
lying in a state of un consciousness. I observ~cl thi s symptom in 
two patients, who had crystals of urea upon the smface of their 
skins; but I have notic0d itch ing oftener in those cases of chl"Onic 
unrmia where there had been no convulsions, and in such <'Spe· 
rially as exhaled a urinous odor from their persons. This itching 
of the skin in nrmmia I reck on an indisputable effect of the l"<' l!' ll · 

tion of urea or other urinary clements in the tissues, just as I 
hold the same e,·en t in icterns to be tho result of the contami
nation of the nutrient f111ids with biliary constituents, and the 
consequence o( a n i111p1·cssion ma(le by these upon the terminal 
nerve filaments in the skin. This last opinion, I am sure, will 
hard ly meet with any opposition, although not every case of 
icterns is acrornpan ie(l by itching ; and it is not r 1·cry example 
o[ urrem ia that excites th is same symptom. And when further 
progres" has been made in ma kin g analyses of the blood, we 
may, perhaps, also be able to state positively, /hat it is not 
every case of iirannia that induces convulsions or roma. 

I am do ubtful , however, whether the neuralgic symptoms ; 
occuning in such various nerve branches, which are described . 
generally by the patient as rhrnmatic pains, ancl which we en· 
eounter so often in certain forms o( renal disease, ham any right 
to be attribu ted to the urinary constituents retained in the blood; 
I have noticed that tl10y occur quite independently of any other 
ul"femic symptoms, and have always supposed that they were 
due to the anmmia of the pati<mt . 

. Among the results of the rontamination of the blood, by 
urmary matters retained in it, are to be reckoned lastly l/1e 
Marked tendency to inflammatory affections exhibited by pa· 
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lienls irlw lrn1'e kidney disease. Jlere I am entirely in acco1·c1 
with thP opinions expressed by Osborne ancl Traube, hol<l.i ng, as 
they do, the Yiews which lrn,,·e been entertained and. publislll'<l. by 
earlier write1·d who Imel not failed to notice with what frequency 
the so-eallecl Bright's disease was complicatecl with inflammatory 
processes occurring in otl1er organs. Inll.ee<.1. so comm on are they 
in renal di~:H:':l::;P, that, accorcling to some, tbt.-'SP foflammations are 
the• immediate eause or <l.eath in the larger propo1·tiort of cases of 
Bright' s disl'ase, so-call eel ; ancl probably they clo leau to c1eatl1, 
in the Yarions forms of cliIT:usc nephriti s, more fr<'qnently than 
do dropsy, un('min, ancl apoplexy reckoned tog0ther. 

The lW<" Uiiarity or thC'Se processes or inflammation in renal 
disease is thP knd<•n cy which they manifest towards pur11knt 
L•xutla lion ; th e· puruknt infiltration::; manifp::;ti ng themscln:.s 
mo~t <.:ornrnonly as J)ltl egmons of the subcutaneo us connf·Cth·e 
tis:-;ue. Then again I hare often seen crysipt•latou::; inflamma
tions of lhe ski n oecurring in tcnal cases; an<l, next to these, 
pf•rhaps, soft i11filtrations of th e lu11g::; arc the co11 1monest com
plications. Copious and at times pnru1ent infiltrat ions frequent
ly fcmn in tlw pleural ca" itics aml in the pericardium; more rare
ly in tlH· peritoneum and in tl1e meshes or the pin mater. Once 
only ha\'e I seen purulent effusion take place into severa l joint s; 
1he ease was one or chronic pan•nchymatous m·pl1riti s connected 
wi th amyloicl c.h'gcncration. The occuncnce ol these inllanirna.
to1'Y proccs ·es in the most Yariecl parts of the body is certainly 
not dependent upon tho previous existence of dropsy, since, so fa1· 
as my cxpPri1:.nee goPs, th(:>y occur more frequcnLl y in the en.se.:-3 
wlwre there has either ne,-er been any dropsy, or where, at all 
ernnts, this did not ex ist at the elate o[ the inllammation. This 
pPc uliar proclivity or the tissues to become inllamecl cannot bu 
the result or a wate1'.)' condition of the blood serum, or it would 
happen more eRpceially in the dropsical for ms or the disease ; 
and, farther, we know that hydnemia clue to other causes enta il s 
no particular predisposition to inflammatory. processes. 

Moreo,·er, as to the localization of the exudation in any 
particular case, we shall find that thi s is determined by the pa1·
ticulnr state or the organ assai led . Here, too, we may call 
attention to the rnlatirn frequency of pericardia! exudations in 
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cases of hypertrnphiecl left ventricle brough t about by the con
tracted ~tate of the kidneys, and still morP espec ially to the 
great freq uency and danger of purulent phlegmonous inflam
mations occul'l'ing in the anasarcous Jimbs, in th e scrotum, in 
the labia pudenda, and in the face, in cases of renal disease with 
dmpsy. 

Dea th by gangrene is the ordinary issue of these phlegmo
nous inflammations. 

3. Symptoms dne to Disturbances qf the General N utrition 
p roduced by R enal D isease. 

Renal affec ti ons influence the general nutl"i tion of the body in 
a variety of ways. I n the fi rst p lace, in rnost cases 'If renal 
disease, tlte general nutrition sujfers in consequence of llie 
losses of albwnen injlictecl upon tlte organism; in some cases 
there is also a loss of tlte formed constituents ef tlte blood. It 
is true enough that this loss of serum albumen has been asserted 
to be of small im portance to the general nutrition of the body, 
this Yi ew being based on the assumption that the serum al bumen 
is something quite dHierent from the organ albumen- in fo et, 
a substance that plays no direct part in the nutriti on of the 
different organs. But, as Voit very justly rnmarks : " \ Vhat
ever vi ew we may entertain in regard to the use to which albu
men is 1rnt in th e economy, one thing we can be snre of, namely, 
the aggregate mass of WOl'king cell s and the total supply of 
oxygen-upon which, in turn , depends the activity of the pro· 
cesses of retrograde mPtamorphosis, or, in other words, the 
functional actil•ity-are determined by this element." 

Now, if we consult clinical experi ence, we shall find that 
renal diseases-apart from their di sturbing infltw11 ce npon the 
organs of d igestion, or from the wasting efl'Pcts of any febrile 
mo,·ement tha t may be assoriated with them, or from their d i
verting, like cancPt', the nourishing material to heteroplastic 
uses-prodnce their injurious effects upon the general nutrition 
- namPly, anromia, emaciation, and weakness-all the more 
quickly, in proportion to the abundance of tllP loss of a lbumen 
which the organism experiences in consequence of the albumi-
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nmia which accompanies these renal diseases. In the case of a 
diliuse nephl'itis it i> not necessary that the excretion of formed 
elements of the blood should be very abundant in order that 
tl.tere shoukl be produced a pretty high degree of amemia and 
weakness in the course of a Yery short time. 

llow mucl1 the mttscles waste and the subcutaneous fat dis
appears, cornrnensUJ"ately with the albumen that drains away in 
the urine, and how quickly the natural plumpness and rotun
dity of the form are lost, arc c:lianges which are apt to escape our 
obsen::ition, owing to the presence of dropsical swelling of the 
general subcutaneous tissue. The wasting, however, becomes 
apparent for a. tinw, when, from profuse sweating or other 
si111ilar c1min, a sudden abso1·ption of the dropsy takes place. 

On tho other hand, genuine contractiug kidney disease may 
ham been wogrnssing for years, invoking a very trifling loss or 
albumen, although leading to conoidembk atropl1y of tho renal 
glands, and yet the normal color of the skin and mucous mem
branes need not ham alte1·cd, or the plt1mpnt'~s of t hP fon11 or 
the corporea l acti1·ity ham been really i111paired. But I shall 
treat of the relations or the albumpn lo'8es to the differpnt 
forn1s o( diffuse nephritis lwreafter, when I enter more minutely 
into the description or theRe aJTections. 

Kidney affections, in the next placP, Yery oftt'n c1o harm to 
the gcuernl nutrition, through the various J'uurtionnl disorders 
or the cligpstive apparatus to which tlH.'Y gfre rise. Dyspep:::;ia, 
''omi ting, and diarrhcra arc sucl1 freqm)nt and ord inary symp
toms or rpnal discnse that the mere fact of thl'ir repeated concur
rence proves some causal relation between it and them. Still, it 
is certain that these symptoms owe thei1· irnmccliate etiology to 
very different causes. 

Thus the dysp<'pSict is in some cnsPS manifestly only thP result 
o( the extrl'me arnemia prornked by the n'nal disl'nS<', and, like 
that prolluced by all other anmmic stat<'~. is "imply to be rl'ferrcd 
to an insufficiency of the secretion fro111 tlw lW[ltic glands of the 
stomach; and, at thP antopsy, the llHl('OllS lllPlllbrane or the 
stomach, bl'yond exhibiting extreme emptinPss or its blood-ves
sels, shows no nppr0ciablo pathological alteration. But in otlwr 
cases considerable ccdPma of tbe mucous membrane is disco1·ered 
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at the post-mortem pxamination, which must have preventetl 
the glands from furni:;hing a normal secretion. Finally, the 
contents of the stomach are sometimes found to be highly 
ammoniacal, showing that urea ha:; made its way out o[ the 
blood iuto the secretions of the stomach, and has accumulated 
in its interiol' aud been tmnsformed into carbonate of ammonia, 
which, neutralizing the acid reaction of the gastric juices, has 
deprived these of their digestive vi1'tue. The dyspepsia due to 
this last source, however, is general ly brought about only a very 
short t ime bdore death. 

The vomiting of renal disease, like the dyspepsia, owes its 
origin to a ,-ariety of causes. In every case of acute swelling of 
the kidney, 01· of violent inflammation oC the pelvis or of the 
ureter of one of these organs, one may look 11pon the attendant 
vomiting as a strictly reflex act; it is startetl by an itTilant 
impression made upon the nerves-either those supplied to the 
capoules of the kidneys, and therefore implicated in the tension 
to which these organs when swollen would be subjected, or 
those which rnn to the pelvis of the gland, and which may either 
be inl'oln•d themselves in the prnccss of inflammation or have 
suffered directly from the same cause (a calculus, for example) 
that produced Lhi:i. 

In much the same wa.y vomiting may succeed an inflamma
tory initation of tho peritoneal coat of the kidney,a:l in nephritic 
abscess, or in the conrse of the development of new grnwths, or 
after abnormal distention of the pelvis oC the 01gan by pyelitis 
or hydro110phrosis. In all these instances the l'Omiting is at
tcnd<'tl by pain of more or less acute kind, and ordinarily parox
ysmal in its natttre-pain which subsides in one class of cases 
with subsidence of the swelling, ancl in tho oth~r with the abate
ment of the sharp irritation prol'okcd by the calculus in the 
pelr is of the kidney, although likely in tlw last-mentioned exam
ple to retum with renewed violence on•r ancl OYer again. 

The Yomiting of renal disease may also be clue to rndema of 
the mucous membrn ne oC the stomach. In the cases of th is 
nature which I have seen, the vomiting took place, as a rule, 
on ly in th P- moming, before brnakfast, when a quantity of 
watery ll uicl of very low specific grav ity ( l002), and possessed of 
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a faintly acitl rPaction, was rejected ; the app .. tite the while 
n·111aini11.~ tolerably gooll, :rnd such meal::5 as wpre takl'll lwin~ 
digP:;ted without furthc1· difficulty. I a'"umeil that the rnmit i11g 
in the::;e casl-'S was due to tlul rudcma of the gastric mueous 1111~111-
brane, becau'e tho imli ,· idual s affected by it were dropsical, aiH1 I 
could di:;covcr neith r r minary constituents nor their derinitin•:; 
in the Hnicls ,·omited. At n. later elate, and in a. cnse where tllis 
water-brash peroi:;tcd up to the very last, I lt:til tl10 opportuni ty 
of confirming my sn:;picions at the autopsy. It :tpp<>ar:; likely 
that the lluids efruscil benea th the mucous 111Plllbmnc or the 
stomach tra11stHle into its cavity, a.nd by their mere volume 
exc ite tho rn111iti11g. But it astonishecl rne to linil that tlwso 
vatiPnts r0taitwcl Lhdr appetirn; ancl in two ca:;es or llline ereu 
largP mea ls h<tve been l'egularl y digested. :My ob:;l~tTat i ons, 
howeve1·, cnti1·cly accoril with what Bernaril anil B:t1T<'swill 
notic<•cl in the animals they nephrotomizeil, and in which the 
secretion or gast ric jui ce took place in ab undance a very few 
hours aftei· thP operati on, the jnice itseH, in spite' or b,,ing mixed 
with some amm onia.cal sa lts, still retaining it::; acid reaction and 
cligestiri:. capacity . 

~:Hill, it cannot be denied that in many cases or r01rnl disease, 
vomiting, as an obstinate n.ncl irrepres::; ible feature ~hen•of, fol
lows upon the retention of u1-inai·y material s in the blood, a nil 
is then symptomatic or nrmrnia. In many instances it i:; Lhe 
Iii-st symptom or ehrnnic Lurnrni:i and Lhe prec urso r of seve.-e 
nerrons mani[c;:;tations, conntl sions, and coma. 

This Ul'<C'mic vomiting pro<l1tces serious effects upon tl1P g-Pneral 
statP o[ nutrition, interfering, as it doPs, with the as::; irnilation 
of food already ing<>steil, ancl usually causing it to I.JP n•j,•rted 
almost as quickly as it is swa ll owed. Besid<'s, it is frequ<'ntly 
fo und associated with the g reatest possible di•like to a ll solid 
articles or food, ancl espec iall y to nwat; and it is on this aeconnt 
that one not icr~ a mpid deteriomtion of the strengll1 from the 
moment that this tl'Onb!Psome and unronqucrable symptom ap · 
prars. This fonn o[ ,·orniting, too, nt its com nwn ('L1 111P11t onlina· 
rily sets in only in the morning upon ffr::;t awaking, hnt nf'rer a. 
whil ~ occurs al:;o nfter any mpal anil at any ti111P. ~\t fil'st tho 
YOmit s till presents an aeid reac tion, a11<l utany ob:;en-er; lmvo 
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fonnil u1·c'a in it, although I have not, as yet, succeedeil in find. 
i11g any. Later on in the disease, when the patients generally 
abstain from nourishment altogether, the fluids ,·omited are alka. 
l i1w, antl may h:n·e a. pcrn"trating ammoniacal odor, or, if mixed 
with blooil- a thing not at all so rare-may emit a disgusting 
foul odor, which a lso communicates itself to the breath. 

That the ammonia. contai1w<l. in the vomit in these cases 
originates from the urea thrown out of the blood and clccom
posecl in the interior or the stomach, docs not admit of dispute, 
after all we have leam ecl from clinical observers (who have 
de111onstrnted the presence of m ea in the vomit), a.ml from the 
experiments of Bernard and Barres will ; and it is eq nally certain 
that this a111monia, directly its quantity suffices to neutralize 
the acidity of the gastri c juices, must completely nullify the 
wocess of digestion. But it still appears to me not wholly 
settlecl whether this form of vomiting, which I, from its invari
able co111wction with other urromic sy mptoms, have specified as 
unc mic, ought from first to last to be regarded as the result of 
an initation of the nerves of the stomach by abnormal gastric 
contents. Doubtl ess this view of the case is correct when large 
quantities of volatil e ammonia compounds have been formed in 
this organ, so that its contents present a strong alkaline reac
tion, aml blood has issued from its mucous membrane in con· 
sequence of it. Still, so long as the contents or tlrn stomach 
1·etain their acid charncter, and the diges tive power of the gastric 
juice remains, anU so long as the vomiting and allied sensation 
of morning sickness (the stomach therefore, at this time, contain
ing no food) are corrected upon the first taking of food at 
breakfast-as Christison reports, and as I too have oftentimes 
obsetTed-it is still possible to refer the vomiting to direct irrita
tion, throngh the impure state of the blood, of those ne1Te· 
centres which co-ordinate the act of vomiting. The question 
has hitherto been sca1·cely mooted, but it is one that I am unable 
at the present time to solve. 

Diarrlura also may arise as a complication of rPnal disease, 
ancl, thongh it occurs more rarely than vomiting, it may prore 
quite as obstinate ancl may hastC'n the dl•tl' rio1·ation or the 
patient's strength qrrite as decided ly. This loss of strength is 
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due to the rapidity with which the intestines are emptied, whereby 
the absorption of the food taken is prerented. I have often been 
able to demonstrate notable quantities of peptones in the loose 
stools passPd by persons suffering with renal diseaS<', as well as 
in those passed by pe1·sons suffering from other diseases, when, 
in spite of their diarrhma, they still continue to take an abun
dance of food. 

Then, again, the diarrhroa in renal cases may arise from a 
variety of causes, quite apart, of conrse, from that process of 
ulceration in the intestines which occms so very frequently as a 
complication of the amyloid degeneration of the kidney . 

In the lirst vlace, the dianhma may be dne to rodema of the 
mucous membrane of the intes tines, and then occurs only in the 
dropsical forms of renal disease. In these cases it comes on as a 
rule in lhe form of short, sharp attacks, the stools being abundant, 
Yery watery, aml but slightly colored; and in this way some
times the dropsy is either greatly reduced or completely remored. 
This last event I only witnessed once, and, just as the dropsy dis
appeared, a uncmic attack came on, which tern1inate(l life. 
Occasionally the diarrhroa of patients with renal dropsy,-that 
looseness of the bowels which I attribute to rodPma of the 
intest i11es,-bocomos most obstinate, and then one Jincls mucus in 
abundance, portions of ptlS and traces of bloo(l mixed up with 
the evacuations; btlt we are not on that account justified in 
arrivi11g at the conclusion that we shall lincl, after cleath, Lhe 
U'dematous mucous membrane already in a state of ulceration. 
Thus in the case of a boy, sixteen years of age, who liad paren
chynmtous nophl'i tis, and was excessively dropsical, I obse1Tcd a 
profuse diarrhma, which lasted ror several weeks, and caused his 
rectum, shortly before death, to remain constantly prolapsed; 
and yet in thi s case, although an enormous quantity of purulent 
matter escaped from the bowel, the mucous lining of the intes
tines, and especially that of the colon, was founcl, after death, 
bt'yond being pale anll highly mdematous, perfectly intact. 
The so-called secondary dysentery, which has been refrn ed to by 
sen'ml writers a~ a common result of renal disease, I have never 
seen. 

But even clianhroa may be a symptom of uncmia, iu so far as 
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it can be produced by the passage of minary constituents into 
the in testinal canal a nd their co11\°er"ion in to carbonate of 
ammonia. In such ca:ses I have recognized the strn ng ammo. 
niacul odor of the freces, and ham been able to show cl1 emically 
the large amount of ammonia. prese11t in tlwm ; but the dianhrea. 
lms then been contemporaneous wi th vomiting o f ammoniacal 
matters, a ml has constituted, in the cases I have seen, practi
cally one or tlw final symptoms. 

Lastly , in some cases of renal disease a condition or things 
ari ses which, more pe!'haps than any othe1· which has been 
Lithe!'to descl'ibecl , lmstens ancl favol's the dPcline of Lhe gen
eral ntttl'ition and s t1·engtl1 of the patient. I refer to a henwr
rlw .qic cliatltesis. P etechial spots appea1· upon the skin, and 
besides these the p redisposition to bl eed is ev inel•d by sponta-
11eous epista xis, by hemorrhages that take place both from the 
stomach and from the intestines, by bleeding" from the mucous 
membrane of the mouth, and by lucmoptysis. In fa ct, up to 
the pl'esent time the only nrncous tract from which I have 
obse!'l'(•cl no tendency to bleed h as been that of the genito· 
urinary appnmtus of women ; the commonest soul'ce of all is the 
nasal mucous membrane. After death we are unable to dis
cover the slightest anatomical lesion to expla ill these often
times profuse bleedings, which must take placu per diapcdesin. 

It is only when thi s hemorrlwgc takes the form o[ epistaxis 
that it may occ ut· repeatedly clming a prolonged period, and 
onght not, therefore, to be acceptetl as an immediate hal'binger of 
death; when dedl'ecl from other sou rces and accompanied by 
petechi ro, it has invariably indicatecl the near approach or di s· 
solution, ancl this although the patient at the time o[ its first 
OCCUITenCe may ham been feeling ]Jretty WeJI and COmfOl'table. 
Inclcetl in e1·cry <·xample of well-established hcmonfo1gic cachexia 
that I ha1•e met wi th, the patients whom it has befall en have not 
suni,·ecl two weeks from the comnwncement o f the bleedings. 
Tlwy oftPn lose bloocl simultaneously from difl\>rent mucous 
t rac ts- from the ltmgs and intestines, from the mouth ancl nose, 
antl from llw stomach and bowels together. 

Hemorrhages of the kind which I have described have invari
ably occurred only in cases of genuine contracting kidney 
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(granular atropl1y), ancl n0ver. so far as I h~wP seen, in dropsical 
pt•t·sons. Only on<' inclh·idnal , a housemaid, twenty-two )"l'al'; 
or agP, whom I attended, exhibited some slight anasarca or the 
face and extremities; but she vomited lai·ge massr•s or blood, 
although there was not the slightest lesion or the mucous mem
bra np of her stomaeh to be (lisco,·erecl after dt'ath. 

Opinions am clidclecl as to the exact cau se of these hemor
rhag<'s. " ' hile some (Lecol'ch(>,' for example, who withal cle
serilws thi s symptom as an Ol'clinal'y proCUl'SOr of urmm ia and 
dt•pcndent upon athel'oma of the a1·terios, a condition of things 
which is not encou ntered under these cil'cumstances) consic1e 1· 
that increase. of kn~ion in the artel'ial systf'm is enough to 
rxp1ain it, others, as Gosselin and Hobin. 2 regarcl it n.s a s ign of 
ammonimmia. This view they belie\·ecl themseh-t>s justiliecl in 
holding, because they saw bleeding occu1· from the noses of 
gu inea-p igs when carbonate of ammonia solution lrn tl been 
i11joctecl i11to their veins; ancl the carbonate of ammonia, which 
till'y think p1·oyokes Lhe::;c hemonlwges, in cases of renal dbl'a:se, 
they de1·ive from the mea with which the blood is loac1Pc1. i\ly 
own observations establish neither the one theory no1· the other, 
ancl they also fail to conlil'm the idea that these hemorrhages are 
clue to either excessive thinness of the blood or atlwromatous 
dt'generation or th e nrtel'ies. Traube, too, is undecided wl1Pther 
to attr ibnte the pl'O[uso epistaxis he has seen in cases or con
trnrtecl kidney with hypertrophied left ventricle, to the constitu
ents of the mine retainet1 in the blood-and if so, whether in its 
etiology it ca n be considl'!'Ccl as having a parallel in the profnsll 
hr mor!'hages incic1P nt to ictcl"ic affections-or to refer them to 
increased arterial h'nsion.' But I have known the hemOl'l'hagPs 
to continue up to the ,-ery last, whereas the heart's power had 
snnk to a low ebb already seYeral clays before death, the pulse 
hei11g soft and empty; ancl in this rase the blood drawn fi1·e 
hourn befol'e death by bleeding from a vein, and tested by the 
lll Ptliod of Kiihne a ncl Strauch, showed that there was not a trace 

1 ArcbivcsGCnCralesde i\ICclccine. April, 1874. 
9 E<>1lcmloco. Mai, 1874. 
• 7'raube, Gcsammelte Beitriige zur Pathologic und Pbysiologie. II. S. 7-11. 
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of ammonia present. The specific gravity or the blood as a 
whole, estima ted by the pyknometer, markt'd l OJO, that of the 
blood sernm being 1030.58. The wa ter content of the serum was 
866.90 pe 1· 1,000, the solids 133.10 per 1,000, the albumen 82.81. 
The full detail s of this case are appeuded. 

CASE VHl. - llcnna nn St., laborer from Ncumiihlcn, thirty.two years o f age, wns 
taken into the J\lcdical Clinic on N ov. 11. 1873. Accord ing to hi s account, he 
suffe red , in 180 l, fo r scvcrn l months with some chest aITcction, and since then he 
}iad freq uent ly l>f'cn indisposed and disinclined to wo1k During the past few 
years, espec iall y, he hacl noti ced an increased thirs t, as well as a d esire to pass his 
water more frequently tlmn usual. Ile never was a spirit. drinker. 

Condition on Admission.-Of medium hcig htj stoutl y built, wi th a moderate 
amoun t of fa t about him ; skin sallow ; capillary networks of check and nose highly 
varicose and hlue, standing out through the skin i slight rode ma over ankles of both 
legs; expression heavy and lang uid. 

T!t0rax.- Lungs everywhere contain air ; coarse mucous rfi.l cs beard th roughout 
the bronchi; heart's apcx·beat in fifth intercostal space in the line of the nipple ; 

a rea of ca rd iac d ullness slightly extended beyond normal limits in every direction. 
H eart sounds clear, yet an accentuation of the mi tral sound with the systole. and of 
the ao rti c with the diastole, is distinctl y percept ible; pulse at the wrist soft, rather 
empty, 72; tem1}en\ture normal ; appeti te small ; sleep, acco rding to the patient's 
statement, uneasy, broken by di sagreeable dreams. Urine passed in rather large 
qum1tity, o( a very lig ht straw-yellow color; specific g ravity 101 0; contains a 
rath;::r large q uant ity of albumen ancl a g ood many casts, some of which are narrow 
an rl hyaliue, others thi ck, clark, and granula r. (For gr•ncral eummary of the 
urinary excrctiou sec below.) 

The diagnosis macfo was that of genuine contrncting kidney, wi th secondary 
hypertrophy of the left ve nt ricl e, although no intensifi cation of the heart's impulse 
or increase of tension in the arteries could be posil ivcly a ffirmed to exist. I was 
not surprised at thi ~, however, as my previous experience had ta ught me that, when 
general debili ty sets in, the symptoms whi ch ordinaril y appoint hypert rophy of the 
left n ntricle may d isappear ent irely. 

Treatment.-Thi rt~'·one gra ins of iodide of iron, in thi rteen cl rachms of bitter 
tincture 1 :-thi rty ch ops to be taken thrice da ily a fter eating. To remain iu bed. 

By the 1:lth Novcmhcr, a fter persistent profuse d iuresis, the anasarca of the 
ankles had enti rely disappeared . During three consecut ive nig hts, from the 16th 
in ,,.t., the patient h ad severe attacks of cl yspncca, w hi ch compelled him to sit upright 
i n bed fo r some hours. Loud sibilant sounds p roceeded from the bronchi, and 
were heard nil over tl 10 ward ; hut there was no cough, no expectoration, and no 
ev idence furni !llheJ by the stethoscope of nny accumulation o f fluid in the brouchi j 

I'/t~J~t.tincture of gentian, European centaury, zedo; y aod orange berries. German 
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there was also no alteration of the resonance upon percussion over the lungs; these 
were pure asthmatic attacks, therefore. In the meantime, however, the yigor of 
the heart's contractions had greatly increased i the pulse wns full and trnsc, 
although not so characterist ically jerking as it ordinarily is in hypertrophy of the 
Jc:ft ventricle. The urinary excretion had also increased during the same time, 
upon an average of five examinations, to abov~ 3,000 c. ctm. daily. 

On the fourth night tho attack of asthma did not come on: but the pali<'nt woke, 
on the morning of the 20th of November, with hcadacli c, from which he had often 
suffered previously; when he got up to take his breakfast, he vomited, without 
experiencing any previous scusation of sickness, some watery stuff having au acid 
reaction but in which no urea could be detected. 

From the 20th of November to the 17th of December, the day of this patirnt's 
death, the vomiting was daily repeated, with few exeeptions; at first it occurred 
only early in the morning, but later on many times in the course of the day. 
Repeated examinations of this acid fluid thus rejected hy the r.:tomach for urea 
invariably g::ive negative resu lts. All our efforts to stop this vomiting-broken ice, 
tincture of iodine, creo~ote, opiates-were all without a mil i at the same time, the 
patient's st rength visibly failed, his appetite ha,·ing rapidly cfoappeare<l altogether. 
His tem1>ernture, taken in the rectum, often fell below 37° C. (98. G° Fahr.), and 
it was remarkable that, on an average, it marked a half or a whole degree higher 
on the days when there wa.<; no vomiting. The pulse, notwithstanding the repeated 
vomiting, always retained its strength. 

Ou the uighL between the Gth and the 7th of December there was n considerable 
loss of blood per an um; the rectum, which was examined, furnishC'd no explana
tion of this. And now en<i.uecl a cbily loss of blood from the same source. On 
the !)th of December an ndditional ]O!'S took place, though from 
the nose und mouth. Various punetiform of about of a 
split pea, appeared upon the mucous membrane the gums, from which blood 
const~mtly oozed. The skin surface remained free from petechi::c, anLI the urine, 
which continued to he abund:rnt (1,800 c. ctm. daily, upon an 3.\'emgc of three 
measurements), contained no blood. The patient's collapsed condit ion increased, 
the heart began to fail, the pulse hecom ing sm:tl1 and feeble, and the temperature 
remained almost constantly at 37° C. (!JS.G Fahr.). 

Ordered: wine, and hypodermic injections of camphoratecl oil (camphor, a 
grain and a half, dis~oh·ed in fifteen minims of oliYe oi l at a dose). 

On December 14th there was retention of urine. After an inten•al of thirty-two 
hou~. <luring which no urine had heen ' 'aided by the patient, a catheter was pai::sed, 
nnd 1,0IO c. ctm, of urine were drawn off, lhe fluid presentin;:r a specific gra,·ity of 
1012 and containing- 1.r, per cent. of urea. The vomiting :rnd hemorrhages persisted. 

On December lf>th spasmodic twitchings took place in ,·arious grou ps of muscles, 
nnd from time to time the patient's whole frame was shaken as by mt electric 
shock. The intellect was nlTerted; after long consideration patient answered ques
tions slowly. Dec. 16th.- The twitchings were both stronger and more freri.uent. 

December 1 ith.-Coukl not pass his water, ahhough wishing to do so; this 
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morning, 12.3 c. rtm. were drawn off J,y catheter. Rc>pentecl ' 'om itings occurred, a 
d ark brown looking material being thrown up, which prescnkcl an alkaline renction 
aucl had a st rong ammoniac:1l oclor. Frequent spasmod ic twitchings set in, p1inci
p11lly affecting the mwsclcs of the neck, so th nt the h cn<l was jerked first to the left 
and then to the right. There wa" nearly as much twitching of the musc:les of the 

upper extremities, but less o[ the legs and trunk. Patient unconscious. Tempera· 
turc, taken in the rectum, ;)7.4 C. (00 l"ah r.). At haJf.past eleven he was bled 
from the mcdian vein of the left arm to the amount o f 12,j c. ct m. of blood. Dc11 tb 
cnsue~J four :md a half hours Inter. a fter a prutrn.1•ted agony. The following table 
gives the analysis of the blood, dmwn five hours bcforn d cnth: 

1050 

.............. 1030.58 
In 1000 parts o[ blood scru m the contuincd water was... BGG.90 

solids were.. 133.10 

albumen was . . 82.81 

No carbonate of ammonia couid be distinguished in the blood hy the method 
of l{lihnc and Strauch. The unu:-.ual d en!'ity o f the blood scrum was doubtless 
clue to tbc fact that there had been an excessive secretion of water l>y the kiUncJS 
up to the very lust, whil e only a small amount o f water had been ingested. 

From November 13L h up tot he date when the hemorrhages began, the 6th of De
cember, thi$ patient's urine was carefully collected and the daily quantity estimated. 
The mean average of twenty-three such measurements gave 2,470 c. ctm. as Urn mean 
daily <1uantity. F or se \·011 days out of these twenty·ll1rec, the us well 
as the ahsolutc quantity of urea contained in the urinP. per di em, These 
seven nnalyscs showed that up to tile elate of the hemorrhages the patient excreted 
a mean dai ly average o[ 2G.G gnns. of urea. And that this rate corresponds pretty 
exactly with the mean of urea excreted dai ly throughout the time 
the patient lay under our is shown hy the little variation which took 
ph\rc in the specific g ravity of the mine excreted ench day, which fluctuated only 
between L009 and 1011 , and by the equally slight variation in the daily percentage 
qu,\ntity of urea for t he six days during which it wuc; est imated - namely, between 
1.0 an~l I. I per c:-nt. It w.ts only on the ;)th of D~cembe r that the percentage 
amount o f urea contai nc<l in the urine rose as hi gh as 1.3 per cent. 

From the date of the commcncemrnt of tht! hemorrhages, December 6th, it 
became impossible, hy rrnson of the patien t'~ weakness and l1is frequent intestinal 
evacuation!:., to collect the entire urine !:.eparately. From the 14th to the 17th of 

n ecember (the date of death) the urine was drawn ofT by u. cuthcter, and, reckontd 
nltugcther, the total qu:i.ntity was J.165 c. ctm., confaining 17.GO grms. of urea, or, 
tu.k ing these three Inst days separately, a mean average for euch day of 388 c. ctm. 
and 5.87 gnus. of urea. 
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I append lhe account o( the post-mortem examination from the words of my 
colleague, Heller. 

kin somewhat muddy looking; scarcely a trace left of CX!dcma in lower extremi
ti es: muscles strongly developed; both lungs free from attaclrn1cnts; a few ~lrops 
of clear scrum in the pleural cavities; lungs on removal collapsed very little, being 
highly emphysematous in their anterior parts; the pleura covering the upper lobe of 
tile right lung presented a little recent fibrinous deposit upon it. This upper Johe 
of right lung was anteriorly bloodless and pretty markedly redcmntous, nlthough 
still containing air in it; hut its posterior half contained no air, and was the scat of 
gmy-rcd infiltration unequally distributed through its substance, thus in some parts 
being more yellow, in others of a darker gray-red color; it was granular on sec 
tion. :Middle lobe contained air throughout its substance, but was bloodless nn<l 
highly oo<lcmu.tous i lower lobe contained less air, was highly cc<lematous and fuller 
of blood i left lung contained air, but was ceclematous. Pericardium held a few 
drops of clear scrum i heart rather large, 12t ctm. long, 11 elm. broad; ventricles 
firmly contracted, and but little blood-clot in the auricles; valves normal; muscular 
substance firm and dry ; the left conus artcriosus measured 2.2 ctm., the right 0.4 
ctm. in thickness. Only a few drops of serum in the peritoneal cavity. Left 
kidney very small, only measuring 9.5 ctm. in length, S.4 ctm. iu breadth, and 2.2 
ctm. in thickness; capsule everywhere firn1ly adherent; su rface, throughout, both 
finely and coarsely granular, and o f a pale-yellow color, with here and there a few 
spots or stellate capillary injection. The cortical substance appeared on section of 
a very palC-)'ellow color, and was only 7 mm. broad i the pyramids were very 
small, nnd of a pale gray-red color; the walls o[ the renal artery were so ft. The 
right kidney was just like the left, only considerably smaller than it-8.3 elm. long, 
4.3 ctm. broad, and 2.5 ctm. thick. The right renal artery was normal. The 
stomach contained a. pretty large quantity of highly bile-starn ccl fluid, wl1ich smelt 
very strongly of ammonia i its mucvus membrane was tinged of a deep slate-color. 
Small intestine moderately filled, containing large quantities of chyme of a dark 
grayish-green color, which m the upper portions was much mix('d with gall , and 
smelt very strong ly of ammonia. Mucous membrane throughout slatc-colorecl, 
moderately injected with blood, and presenting some ccchymoses. Dark tarry 
masses in crecum ; its mucous membrane in some parts strongly injected, but, d eeper 
down, of n pale color, with gray-green masses of fo:ices present; rectum everywhere 
slate colored, and containing rreces coated with some tenacious mucus. Skull-cap 
not Sj'mmetrieally shaped ; its surface somewhat uneven i substance compact, very 
hetwy. Firm blood-and fibrin-coagula. in longitudinal sinus; durn mater thin 
and bloodless. Inner membranes ' 'ery bloodless, throughout of delicate consistcn c~·, 

nncl only in the sulci , and principally then in the posterior parts, slighlly cloudy 
nnd redcmntous. Brain substnnce moderately bloodless, firm, easily separated from 
its membrnncs i latcrnl ventricles moderately di stended with clear scrum; centrnl 
ganglia pretty full of blood; cerebellum rather soft nnd nn:.cmic. There were a 
few connective tissue adhes ions to the membr:rncs at the base of the brain. The 
walls of the arteries were thin and they were well filled. 

VOL. XV.-ll 
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The autopsy, then, furnished no information upon the exact etiology of the 

hemorrhages which had taken place at the same time from different tracts of 

mucous membrane, tracts removed so widely apart one from the olher. The cusc 

simply teaches us that the bleedings in this particular instance were due neither to 

ammonia in the blood nor to the extreme watery condition of tbis fluid, nor C\'Cn, 

lastly, to any excessive tension in the a rterial system. 

I have known similar multiple hemonhages to occur in 

patients suffering from renal disease where none of the ordinary 

urremic symptoms were exhibited. 



THE DIFFUSE DISEASES OF THE KIDNEYS. 

Historical Notice. 

TllF: knowledge which medical men possess of the diffuse 
diseases of the kidneys, their symptomatology and their effects 
upo11 the organism, is, comparatively speaking, new. Apart 
from a few accounts of diseased states of the kidney found 
scattered through older literature, and records of appearances 
occasionally founcl at post-mortem examina.tion , and independ
ently of notices of the appearance of blood iii the urine, an 
occurrence which even the earlier physicians had observed in the 
urine of persons whose kidneys were in some way diseased; 
apart Crom the clinically recognized fact that dropsy may mani
fest itself i11 persons suffering from disease of the kidneys, and 
the discovery of Cotugno, that the urine of drop ical subjec ts 
sometimes contains albumen,-it cannot be said that the phy
sicians of past centuries possessed any real knowledge of the 
c1i11'use affections of the kidney, although these were of such 
frequent occurrence ; they were not able either to diagnose them 
in the living subject, or to measure their progress, and, finally, 
they did not. appreciate the danger to which patients suffering 
from renal clisea e are exposed. 

It was reserved for Richard Bright to first explore this 
important fi eld of pathological research. Bright, hav ing recog
nized certain structural changes in the kidneys taken from the 
dead body, was the first person to show that the appearance 
of albumen in the secretion furni shed by these glands, might be 
accepted as evidence of these alterations; and he even recognized 
the causal relationship between affections of the kidney and 
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other symptoms of d isease, such as dropsy, in particular, hyper
trophy of the lef t ventricle of the heart, and a variety of other 
disorders of the nervous functions. Brig h t also es tima ted the 
annual number of dea ths, due to renal d isease and occurring 
in London alone, at 500. 

Bnt this historical in troduction to my description of the dif. 
fose di seases of the kidneys would, in truth , expand to bounds 
far beyond what is becoming the nature of thi s work, were I to 
relate here every bit of intimation tha t lies broadcas t through 
ancient li terature in reference to these diseases, or to notice every 
opportunely narrated surmise in this direc tion that might be 
discovered. Nor is this necessary, for the eminent P. Rayer 
has taken the trouble to collect together all the old- dare I call 
them the prehistoric-records that bear upon this subject, and 
has appended them to the conclusion of Ms writings upon the 
affections of the kidney, which he describes together under the 
name of " nephrite albt1mineuse " (second volume of Traite des 
l\Ialadies des Reins). 

If now we da te the history of these affections back only to 
the time when we began to gain some knowledge of their patho
logical anatomy, their symptoms and sequelro, it may be said that 
thi s began only when Bright published his first memoir upon 
this subject; and Christison remarks with perfec t justice, in the 
p1·efacc to his pamphlet on the Granular Degeneration of the 
Kidneys, " that neither a few pred ous chance observations nor 
some still rarer obscnl'e and in themselves incomplete deductions 
can be consit1ered of sufficient importance to deprive this first 
discovery of the ,-alue which it has pl'oved to medicine." 

In the year 1827 Dr. Richard Bright published the first 
volume of his R eports on l\Iedical Cases ; and the first chapter 
of these reports has the heading, "Cases ill ustratirn of some 
of the Appearances on the Examination o( Diseases terminating 
in Dl'opsical Effusion. " Then, in the fast part of this same 
<'hap tel', the cases of di sease are descri bed under the title, 
"Diseased Kidney in Dropsy," pl'efaced by some general re· 
ma1·k s n pon the various causes which can g h·e ri se to dropsy. 
Bright remarks, that up to that time too little attention had 
been paid to the strnctural changes of the kidney s as causes 
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or dropsy, ancl aclcls that in those cases which owe their origin to 
dhsease or the kidneys he hacl often found the urine coagulable 
by heat, a property never manifestecl by the urine in dropsy due 
to liver affections. On the other hancl, he never failed to find 
alterations in the structure of the kidneys in the bodies of 
persons in whom death ha.cl been preceded by dropsy and 
albumiuuria. 

The causes of these structuml changes in the kidneys con
sisted, as Bright believed, in certain injurious influences, which, 
acting upon either the stomach or the skin, disturbed the fun c
tions of the kidneys, either by disordering the circulation 
through them, or by bringing about a state of decided inflam
mation in them. 

Jn one category he placed cases of acute dropsy with albu
minons urine, which began mostly by hrematuria, and were the 
result of exposure to cold; in the other he set cases which 
happened to individuals who had brought themselves clown by 
inegulnr li\"ing and the abuse of alcohol. The urine derived 
from persons belonging to the latter category was, he found, 
often turbid from the presence of saline precipitates, which, 
howe,·er, red issolved 11pon the application of a gentle heat; bnt 
here the kidneys "·ere always found in a decidedly degenerate 
condition, whereas in the first set of cases he sometimes en
countered instances in which these organs were merely hyper
temic-'' gorgccl with bloocl." 

Bright appends some general remarks to his report of these 
twenty-three cases of clropsy with albuminuria, described in his 
treatise, and seventeen of which came to post-mortem exami na
tion. Ilis observations !eel him to distinguish three varieties, if 
not three qnite totally different forms, of structnral disease or the 
kidney, each one of which was associated wi~h the excretion of 
albuminous urine. 

Ilisjlrstfonn appeared to him to consist of a state of clegen
eration, which might be described at its commencement as a mere 
enfeebled condition of the organ. The kidney loses its wontecl 
firmness, and obtains a yellow-spotted aspect, and, on section, 
presents this clear yellow coloration, intermixed with g1·ay, 
thrnnghout its entire cortical substance. The gland re1mtins 
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nearly of normal size, but its pyramids look paler than is nat
ural. This form is encountered most often in caclwctic individ. 
uals-phthisical persons, fo r example. Bright could discover no 
morbid deposits in these kidneys. In the advanced stages of 
this form of disease, the organ acquires a tuberculated aspect, 
the elevated knobs on it being paler than the surrounding parts, 
and not admitting any injection fluid into the arteries supplying 
them. 

The second forrn is distinguished by the granular condition 
which characterized the entire cortical substance, and is pm· 
dnced by an abundant interstitial exudation of an opaque sub· 
stance. At first this change in the kidney substance is only 
recognizable as an accentuation of the natural spotty appearance 
of the organ, which looks as if fine grains of sancl had been 
deposited in its substance. The kidney a lso seems less firm 
than normal, and with the advance of the disease these deposits 
throughout the cortical substance become more ancl more dis· 
tinct and more numerous, so that at last the entire surface o[ 
the gland appears slightly roughened. The kidney is sometimes 
larger, sometimes smaller than normal , and at times it presents 
externally nearly the same nodular appearance that is presented 
by the last stage of the first form. 

In his tltird forrn the entire surface of the kidney is rough· 
ened and uneven, being covered with a countless multitude or 
small nodules, the size of a pin-head, some yellow, some red, and 
some bluish colored. The organ thus obtains a lobnlated appear
ance, is harcl, and cuts with as much resistance as Ii bro-cartilage; 
the pyramicl:; arc crowded closer togNher and approach nearer to 
the surfacP than they should; in a word, every part of the organ 
appears contracted (" it appears, in short, like a contraction of 
every part of the organ.,), and the amount of interstitial deposit 
appears to be less than in the second fo rm. The pervading color 
is a reel gray , sometimes of a dPeper, a t others of a lighter hnt'. 
In most of these cases the urine is highly a lbuminous, although. 
in one instance, boiling it only led to the precipitation of a dense, 
branny sed iment of brown color. 

At the same time, Bright does not pin his faith very positire· 
ly upon the varieties which he has g iven out as dis tinct forms; 
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nay, he is rather inclined to allow that his first form may never 
pass beyoucl its first stage, and that what he has reckoned as 
later stages of its development may really be a state of things 
more properly appertaining to his second form-in fact, he is 
c];)ubtlul whether his second and third forms ough t not to be 
regarded as mere modifications of each other, or as more or less 
ad ranced stages of one and the same process of disease. 

But Bright also recognized other states of the kidney, con
nectecl with albuminuria, of a transitory nature, which came 
and c1i sappearnc1 again from clay to day. One of the patho
logical conditions leading to this kind of alhnminuria he cle
se ribes as "a preterna tnml softness of the kidney;" while 
another, according to him, consisted in a blocking up of the 
tubuli uriniferi with white sedimentary concretions having the 
aspect or tiny coagula. Associated with the former or these 
conditions of the kidney, he had noticed a con esponcli ng loss 
or firmness in the liver, the spleen, and the heart; to which 
last he attributed the weakness of the heart's action, noticed as 
a sy mptom during the patient's life. In the cases where the 
tubules were blocked up, he found the kidneys firmer than 
natural. Brigl1t, therefore, had no doubt that we should come 
to recognize many other conditions of the kidneys as sources 
of albuminuria. 

In severa l of the cases observed by Bright, ancl reported in 
hb treatise, the chemical constitution of the mine and the blood 
was ascertainecl by his friend, John Bostock, and the results of 
these analyses were incorporated into the wol'lc Indeed it is 
quite astonishing to notice the complete manner in whirh he 
su1Teyec1 neal'ly every important question which could be raised 
by his disCO\"ery. Ile pursued the same subject in later obser
vations, the results or which were publishe~1 by him in the 
second part or hi s Reports of Medical Cases, in 1831, and again 
later on in Guy's ITospital R eports, in 1836, 1840, and 1843. 

1Ieanwhile Bright's discovery had excited the attention of 
hospital physicians in several of the principal towns or Great 
Britain. Chri stison had already in 1829 published, in the Edin
bnrgh Medical and Surgical Review, the results of his observa
ti ons in the new fi eld or discovery, the article being entitl ed 
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" Observations on the Variety of Dropsy which depends on 
Diseased Kidney." Ile was foll owed, in 1831, by his fri end and 
hospital colleague, Dr. James Gregory, who published a trea ti se 
in the same journa l, with the ti tle, " On Diseased Sta tes of the 
Kidneys, cornwc ted d uring Life with Albuminous Urine." Then, 
in the year 1834, Dr. Osborne, of Dublin, wrote a work "On 
the Nature and Treatment of Dropsies, accompanied by Coag
ulable Urine a ncl Suppressed P erspira tion," which appearecl 
in the Dublin J ourna l of J\Iedical and Chemical Science. Still, 
even in 1838, Chri sti son complains, in the preface to his memoir 
upon Granular Degeneration of the Kidneys and its Connection 
with Dropsy, Inflammation, and other Maladies (a work trans
lated by J ohann Mayer, and imblished, with notes, by Carl 
R okitansky , in Yienna, 1841), that Guy's Hospital and the Edin
burgh Infamary were, up to that date, the only insti tutions in 
Great Britain that could be said to have contributed to the en
largement of this department of pathology. 

The writers abo1·e named concurred entirely in th e doctrine 
developed by Bright, namely, that the principal symptoms ob
served during life-dropsy and albnminuria are here especially 
in tended--are d ue to pa thologica 1 processes taking place in the 
kidneys, and to the resulting structural alterations in these or
gans ; but they advanced no more decided opinions than Bright 
had upon the character of these pathological vrocesses or upon 
the nature of the changes which they vroduced in the kidneys. 

N evercheless exception was shortly taken to this doc trine of 
Bright, tha t dropsy and albumiuuria arose from some organic 
change in the kidneys. 

Dr. Elliotson,1 of Loudon, while admitting that albumen 
usually avpeared in the urinary secretion during these altera
tions of the kidne,ys which Bright had described, called attention 
to a large num ber of cases which had fall en under his own obser
vation, in which corn vlete recovery, both from the dropsy ~nd 
from the a!buminuria, hacl taken place ; a.ncl he contended, 
therefore, against the essential dependence of these symvtoms 
upon the changes observed in these glands. So far as the 

1 Clinical Lectures on Dropsy. London lle:1ica\ Gazette. 1830. 



llISTORICAL ~OTICE. 169 

pathological signification of albuminuria was concerned. Elliot on 
maintained that it deri1·ed its importance far less from the 
quantity of albumen contained in the mine, and from the con
dition of the kidney, whatever one might interpret this to lw. 
than from the general state of the whole system, of which these 
particular symptoms only afforded outward evidence. 

Gra1·es,' who did not dispute the fact of the urine being albt1-
minous in these altered states of the kidney described by Bright, 
\\'US unwilling to accept this writer's interpretation of their 
etiology. He regarded the albuminuria as the cause, and the 
pathological changes in the kidney as the result of it. "In 
dropsy," he says, "one perceives that there is an inclination 
towards a, superfluous excretion of albuminous tluid throughout 
the body, i11 the kidneys as well as in every other part; but 
since this excretion takes place in the kidneys in the extremely 
fine tubes of their cortical substance, und is there mixed with 
urinary salts and various acids, one can hardly wonder if the 
albumen molecules thus shed should remain as coagula in the 
secreting tubes, block them up, gradually distencl them, and 
after this way affect that obstruction of this glandular tissue to 
which the name of Bright's disease has been attached." 

In opposition to this objection, Bright maintained his own 
standpoint, namely, that in the disease which he had described 
the mainly important item was the kidney change; and besides 
his own Edinburgh colleagues, some, at all events, of tho foreign 
writers, in France especia lly Rayer, sided with him. A number 
of other English and French writers, on the other hand, favored 
Gra1·es' Yiew. This very same difference of Yiews upon the 
relation borne by the excretion of albuminons urine to the 
anatomical changes in the kidneys, first described by B1·ight, 
still p1·ernils e1·en at the present time. Each view, from the 
begiuning, has had its different advocates, and continues to have 
them still, although each special pleader has certainly intro
duced munerous modifications into his case, according to his 
indil'idual conception of the different arguments to be pleaded. 

Prout, who was among the adherents to the humoro-patho-
----------------------

ILoudonMcJicalOazette. Dec., lSJl. 
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logical view or the oase, taugh t that the albnminous substances 
of the blood, whenever, through feve r or any o ther cause, they 
were rendered unfi t for assimi la tion, " ·ould be excreted by the 
kidneys. Owen R ees a nd j\falmsten likewise regardecl the blood. 
change as the primary one ; their belief was founded partly upon 
the perceptible departure from its normal con di ti on, which the 
blood ordinarily exhi bited .in reual diseases, aHhough they fa iled 
to show that in poin t of time this anomn,lous state of the blood 
preceded tl1e renal chn,nges, and partly upon the circumstance 
tlmt albumen was often discovered in the urine dnring life, wh ile 
after death the kidney s which had furni shed it presented no de
parture from the normal condition . Even Yalentin, ' who was 
the first person to occupy himself with the microscopical exami
nation of di seased kidneys, though t his investigations afforded 
him further reasons for referring renal di sease to antecedent 
blood di sease; he at tributed the kidney changes to the precipi· 
ta tion of al bumen from the urine. The albuminuria, however, 
he considered a symptom of a general disease, whose essential 
feature resicl etl in the excreti on of an abnormal quantity of 
albumen from the blood, t he urine in these cases being the 
means by which its elimination was effected. 

R obin 2 referred the albnminuria to some imperfec t elabora
tion of the albuminous substances in the blood, ancl attributed 
this to an incomplete oxidation within the blood-vessels. 

Gubler ' explained the albuminnria as the result of an abso· 
lute or rela ti ve excess of albumen in the blood-a condition, 
according to him, which could be bronght about by the nature 
of the food, by errors of digestion in the prim ro vim, or by dis
orders of the liver, or of the respiratory organs, or of the 
nutri tional processes in t he tissues (the processes of assimilation 

1 ltepertorium fil r Anatomic und Ph.ysiologi.e, 1837, S. 290, ff., uud folgender Jahr· 
gang. 

'Des causes du passage de l'albumine dans les urinea. Comptf's Rendu~ de l'Academie 
des Sciences. 1851. 

3 Communicated in an unpublished lecture by Gt1bler upon nlbuminuria, and referred 
to by Jaccoud in some remarks appended by him to his t ranslation of Graves' Clinic:1l 
Lccture!J (Lec;ous de Clinique MCdicale de R. J, Graves, traduit par le Dr . Jaccoud 
Paris1 18G3. Tome II . p. 307). 
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and rr trogradc metamorphosis). Gubler, morco,·cr, was not th<' 
first person to give <'Xpression to the idea tha t functional d is
order o( the li ver might be a cause of albuminmia. Gra,·es 
had asserted the same thing before him. 

Jacroud, finally, in his Paris thesis, " Des Cond itions P a tho
geniques de l' Albuminurie," undertook to establish the doc
trine of albuminmia in the sense o( its being a blood di sease. 
The above-named wri ters of the humoral school of pathology 
were all entirely agreed in this, that the Jirst cause o( every 
albuminuria lay in some blood change, and tha t thi s preceded 
and produced the strnctural altem tions of the kidney. The 
lll'OO f8 o[ this vag ue assumption, however, were entirely wan t
ing, and nearl y cv<'ry one of its supportr rs establishrd the 
cause of thi s presumed alteration of the bl ood upon some d iffe r. 
ent foundation, either on disorder of the digesth·e or the respi ra· 
tory function, or on arres t of the cu ta neous functions. J a!' oud 
held that Gubler's theo1·y was the only one arrivecl at by d irect 
experiment, although, from what is told us, it is impossible to 
di sco1·er what is meant by Gubler's absolute and rela tive excess 
of al bumen in the blood; neither are we informed that Gubler 
ever demonstrntecl hi s presumed excess o( albumen to obtain in 
renal disease. 

In the previously mentioned remarks appended to hi s trans
lation of Graves' lec tures, Jaccoud sums up the 1·esults o( somP 
observations he had made upon two individuals affectccl with 
albuminmia ; one o( them, as the autopsy pro1·ed, had granular 
atrophy o( the kidneys, while the other removed himsei( from 
observation before the termina tion of his case. Now, in thefreces 
of both tlwse pa tients J acroud found albumen, although the in
lpstinal mucous membrane. examined in the borly of the first 
named, was found to be perfectly normal ; fur ther, the cerebro
spinal fluid taken from the same case con tained al bumen in 
notable quantity. Bnt from these fac ts J accoucl deduces the 
broadest possible conclusions. " It is plain," he says, "that 
throughout the whole com se of the symp toms the changes in 
the kidney are of only secondary consideration; it is further 
apparent that it is the state of the entire system which is, 
above all else, the exciting cause of these fnnctional disturbances, 
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si nce albumen does not escape alone from the diseased kidneys, 
but also from the ex tensive surface of an entirely sound mucous 
membrane. Hence it fo llows that we are not to accept albumi
nuria as pathological evidence of this or that disease of the kid
ney, bu t as the visible and tangible token of some general dis
order, whose grave import and incurabili ty stand in direct ratio 
to the du ration, and beyond all else to the ex tent (generalisa
tion) of this abnormal phenomenon " [i. e., the draining away of 
albumen from various sonrces.-TRA NS.). 

It is impossible to say that this high-sounding phraseology of 
Jaccoud is much clearer or more convincing than the ideas put 
forward by his predecessors, of whose lack of clearness he him
self complains. 

·while, in the study of the morbid conditions described by 
Brigh t, one set of writers started with the assumption that some 
error of blood formation must be a t their foundation, and ad
dressed their a ttention primarily to the symptom of albuminuria, 
paying little or no heed to wha t was going on in the kidney, and 
being themselves much more concerned to demonstrate that the 
anatomical lesions of these organs are entirely subordinate and 
secondary to the albuminuria, another set, on the other hand, 
were very ready to consider the p resence of albumen in the 
urine as an infallible evidence of renal disease. Bright, it is 
true, endeavored to guard his doctrine from such an interpre· 
tation, but yet it is difficult to draw any other meaning from his 
publica tions than tha t albumen may appear in the urine at a 
time when the kidney structures are still perfectly sound, but 
that its occurrence is to be interpreted as indicating the begin
ning of structural changes. These changes, as Bright thought, 
could be made, by the skilfol interposition of the physician, to 
recede and give place again to the normal condition ; in other 
instances, however, they were certa in to lead, sooner or later, to 
that condition of the kidneys first described by him-a condi
tion admitting of no complete repair, and which establishes a 
d isease which, sooner or later, will of necessity lead to death, 
either by dropsy, or by inflammation of the serous membranes 
of the lungs, or by grave cerebral symptoms . 

.Meanwhile those who, adhering to the doc trine of Bright, held 
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that the renal malady was the starting-point of the entire train 
o( sy mptoms inrnlved in the disease, directed their chief atten
tion to the patholog ical changes in the kidneys. A most careful 
work in this direction was shortly issued by P. Rayer (Traite 
des Maladies des Reins, published in two YO!s., Paris, 1840). 
Although those who had preceded him had not ventured to 
exprnss a positive opinion upon the na ture and essence of those 
changes undergone by the kidneys, and hitherto only named 
after Bl'ight, Rayer di cl not hesitate to describe them as intlam
matory, and to group them toge ther under the name of albumi
nous nephriti s. " La n6phl'ite," he says,' "est })l'incipa1 ement 
caractCrisCe, pendant la vi e, par la pr&sence d'une qua11tit6 
notable cl'albumine, avec OLl sans globules sanguins dans J'urine, 
par une moindre proportion des sels et de l' nr6e clan,; ce liquide, 
dont la pesanteur spccifiqne est presque toujours pins foible q ue 
clans l' etat sain ; enfin, par la co'inciclence ou le cleveloppement 
ulterieur cl'nne hyclropisie particuliere du tissL1 cellulairn et des 
membranes s6renses. La nephrite albumineuse pent etre aiguo 
ou chronique, febrile ou apyretique." 

These several states of the kidney, therefore, Rayer groups 
together as if they constituted manile,;tations of a single disease; 
and yet, at tho same time, in hi s description of their anatomical 
characters, he is compelled to distingLliSh Six uiJfercnt forms of 
his albuminous nephritis-forms, too, which he by no means 
im•ariably treats as various stages or phases or development of 
one ancl tho same process of di sease. He does not enter into the 
relations which ex ist between his anatomical varieties an<l the 
pathology and symptom<ttology of the diseasP, fwther than to 
state that the two first of the forms disting uished by him corre
spond to acute, and all the rest to chronic nephritis. 

uperabunclant as the materials are which Rayer has collect
ed in his excellent work, and carefully as he has investigated 
the etiological relations obtaining between the diJinse renal dis
eases, on the one hand, and other morbid processes with their 
after eJiects, on the other, he serves up the anatomico-patho
Iogical portion of his work in a most bald and scanty manner. Ile 

] I. c. p {)7. 
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derives his six forms of albuminous nephritis from different pecu
liarities in the external aspect of the kidneys, and only after he 
has got well on in his work does he make mention of the rela
tion oI his several varieties to their producing causes, or state 
under what influences these alterations of the kidney are brought 
about. In his pathological investigations Rayer was still 
restricted to naked-eye observations, although, before the ap
pearance of his work, Valentin had already, with the help of the 
microscope, endeavored to arrive more accurately at the anato
mical changes which the kidneys underwent in chronic albumi
nuria. Meanwhile to Rayer's important influence may be 
ascribed the fact that the inflammatory nature of all these 
pathological states of the kidney, which Bright had described, 
became pretty generally recognized, and that the first thorough 
pathologico-hi stological work, which emanated from the pen of 
Reinhardt, and was published in 1850, in the first volume of the 
Annals oI the Charite Hospital in Berlin, was also based on this 
doctrine. 

As a result of his histological investiga tions, R einhardt point
ed out that the entire group of pathological states of the kidney 
discovered by Bright were the results of inflammation ; and to 
thfa inflammation he attached the name of diffuse nephritis, be
cause of its general extension throughout the affected organ; but 
he showed that it was an inflammation which might pursue vari
ous courses, according to the causes that induced it and the con· 
stitution of the individual whom it attacked; and he explained 
"that the entire state of things collectively described as Bright's 
di sease belongs to no one single process of disease, but ought 
mther to be understood as localizations of entirely distinct pro
cesses of disease that take place in the kidneys, and which are 
best comprehended under the name of diffuse nephritis." 

It was in 1851, the following year, that Frerichs published 
hi s well-known monograph,' giving the results of his own con
temporaneously pursued inquiries. In tho minute hi stological 
description which he gives of those diseased stat~s of the kidney 
which are associated with the excretion of albuminous urine 

1 Die Brigbt'scbe Nierenkra.nkheit und deren Behandluug. Bra.unschweig, 1851. 
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and the extrusion of casts, one perceives that the two investi
gators are pretty nearly in accord. Both are agreed that the renal 
changes proceed in certain stages, which are distinct, and follow 
one upon the other, and each distinguishes three such stages : 
a first, of hyperamiia; a second, qf exudation withfatty degen
eration of epithelium; and a third, of new-growth (hyperplasia) 
of connective tissue with atrophy of the or.qan as its ultimate 
issue. 

The term inflammation, however, for designating this process 
or disease, clid not satisfy Frerichs, who thought that tho word 
did not define the proceeding with sufficient di stinctness; he 
preferred, tliereforn, to employ the customary name of Bright's 
disease for it, as one at all events historically justified. 

Both the above-named German investigators stoutly main
tain the identity of the rnrious pathological sta tes of the kidney 
described by Bright and his followers, although admitting that 
these may originate in di1Ie1·ent ways, progress under different 
conditions, and therefore possibly be accompaniecl by very dis
tinct trains of symptoms. Both, too, are agreed in thi s, that 
the multiplicity of the anatomical lesions, presented by the kicl
ney in Bl'igbt's di sease, " form one unintcrruptecl chain, from 
byperremia and fatty degeneration down to atrophy of the or
gan,-a chain of events whose separate links, we shall perceive, 
are closely welded together, directly we have learnt for ourselves 
the proportional parts, which the intensity of the process of 
exndation- always a fluctuating item-and the metamorphosis 
o[ its prodncts-a constantly advancing one-play in the pro
ceeding.': 1 

It wa not long, however, before objections were raised from 
va1·ions quarters against the identity of these different morbid 
changes in the kidney, thus grouped together under the title of 
Bright's disease. 

Traube,' upon the authority of bis own minute anatomical 
investigations, asserted that the changes prod need in the kidneys 
by hypencmia, due to passive congestion, altbongb associated 

1 Ji'rrridM, I. c. S. 172 
' Uebcr clcu Zusammeuhnng vou Herz und Niereukrankeitcn. Ilerlin, 185G. 



176 BARTELS.-TIIE DIFFUSE DISEASES OF Tl!E KIDNEYS. 

wi th albuminuria aud the extrusion of fibrinous casts from the 
tubes of Bellini, could not be reckoned amongst the results of 
Bright's disease. 

Bamberger' boldly endeavored to include the kidney changes 
brought about by venous congestion among the other forms of 
Bright's disease, and to maintain its identity with them. It was 
enough for bis purpose, without further reasoning, that cylindri
cal casts should form in the renal tubules of kidneys which were 
the seat of passive congestion; for at that time the exudation of 
fibrin from the blood-vessels was pretty universally accepted as 
infallible evidence of inflammation, although Traube had aheady, 
it is true, contended against this conclusion. 

Since then this ques tion has been decided both by clinical 
observations and by pathological research; and the opinion first 
broached by Traube, as to the distinction which exists between 
passive congestion of the kidneys and its consequences, and 
the states clescri bed as Bright's disease, has been generally 
acknowledged to be a perfectly correct one. 

The pathological anatomists had already, a t an earlier elate, 
recogn ized and named a condition of the kidneys, which was 
entirely distinct from those changes usually designated as 
Bright's disease, but which had nevertheless hitherto been 
incluclecl among these. Rokitansky, in the first edition of his 
text-book of Pathological Anatomy, 1842, was the first person 
to desc ribe the lardaceous kidney as the last one of the eight 
forms into which he divided Bright' s disease. Meck el next, 
in 1853, demonstrated that in Jardaceous degeneration , wherever 
this occurred, whether in the kidney, the liver, or the spleen, a 
peculiar substance was present that gave a particular color 
rnaction with iodine and sulphuric acid. Virchow, and many 
others after him, subjPcted this substance to further observation, 
and illl"estigated more particularly the conditions under which 
this degeneration takes place in the larger abdominal organs. 
Traube was the first to indicate how this amyloid ajf"ection of the 
kidney, as it was called by Virchow, coulcl be diagnosecl and dis· 
tinguishecl clinically from other renal cliseases; and since then 

1 Uebcr die Bcziebungcn zwiscben lUorbus Brightii uud Herzkrankbeitcn. Vircbow's 
Arcbiv. Bd. 11 , S. 12. 
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this Iorm oI affection, althongh usually att.-nded by both dropsy 
and albtrn1in11ria, has been generally aecepted as a process quite 
distinct from Bright's dio<Pase, as regards both its morbid 
anatomy and its clinical details. In the meantime, both in 
France aml in Germany, the idea entertained of Bright's cfo:;ease 
was, that it was some uniform and special process applicable to 
a whole series or pathological conditions, as to the exact mode of 
origin and development or which people accepted the views laid 
down by Reinlrnnlt and Freriehs. 

Anticipating, howe,•cr, both Reinhardt and Frerichs, Dr. 
George Johnson, of London, published, in a. series of memoirs, 
l1is views upon Bl·ight's disease, showing that this affection, 
whiel1 had hPretoforo been considered to exist in one form 
only. existed in a rnl'iet.y o[ forms ; according to him it was 
not mprc1y nece.s:::;at-y to di:::;tin~11i;:;h an acute aml a chronic form, 
but several diffl'rrnt kinds of disease, each one of which differed 
essentially from the others. This author put forwanl his opin
ions, in dPtail, in a large work, On the Diseases o[ the Kidneys, 
published in JS.i2; and in this, be,;ides waxy c1~gl'nNatio11, ho 
clistinguishec1 nn acute and a. chronic cle::5qnamatirn 1wphritis, a. 
non·desqnamative Iot'm of disea::;.e, and a fatty dPgencration 
of the kid11Py; next to these he made out a granular fatty 
kid1wy, c1istinet from the last named, anLl a mottled form of 
fatty kidney; but he supposed that his non-dusquarnatil·e form 
•ubsequently passed into fatty clegeneration. Dr. Johnson en
dearnred to base his classitieation of the cliITr1se diseases of the 
kid1wys upon the results o[ his investigation:; into the minute 
anatomy oi the disemwd kidneys. 'fhese i1westiga.tions a.r13 of 
importance in one particular, namely, they were the first that 
took cognizance of those changes which the walls of the bloocl
i-cssds umh•rgo in the disease in question. His obsen'ations 
luwe, in this rc,pt•ct, proi-ed the precmsors of those ubseqnent 
researelws which have once more been promine111ly pnshetl for
wnrcl by his own countrymen, namely, Gmingf'r 8t<•wart, Gull, 
and others,-inv<'stigations which at tl1e preS<'nt time apprar 
lik1•l.r to play an important rOle in the pa.thology of renal 
disPases. Johnson's ilwestigat ions were rspeeially directed to 
the cbangcs that lakP place in the epitbeliuin of the renal 
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t ubules, and he omi ts all notice or the inter-tubular connective 
ti ssue. 

,)ohnson" s acute desquamatirn nephritis corresponds wi th the 
fi rst stage or Brigh t's disease, as concei'"ed by Reinhardt and 
Frerichs. His non-desquamative form and hi s fatty degenera
tion or the kidney (wlti ch latter mus t not be confounded with 
the fa tty kid ney as conceived a t the present day) agree, at 
least in part, wi th the second stage made by the same writers ; 
while hi s chronic desquamative nephritis accords entirely with 
Reinhardt and Frerichs' th irc1 stage, that of atrophy, when the 
kid n<>y exhibits a general process of contracti on, which arises 
throngh slwdtling, without previous swelling, o( the epithelium 
o[ the tubuli nriniferi, with subsequent complete destruction of 
the tubes. In the course of this p rocess or contrac tion, a hyper
p lasti c thi ckening takes place, according to J ohnson, in the 
small P>t artPries of the kidney. 

It •hould he stnted, howernr, that J ohnson look s at matters 
throughout from a hnmoro-pa thological poin t or view, and seems 
to li:tve no hesita ti on in explaining pa thological processes as 
existing fo r this or that particular (useful) purpose. Ile thinks 
that the contamina tion of the bloocl with perni cious matters is 
t he one real cause of all these kiclney di seases. The system, 
]ie bPli evPs, is engaged in an endeavor to Pliminate these sub· 
stances from itself, and to thi s eucl selects the route through the 
kiil110ys; the effort of the epithelium of the renal tubes to carry 
out thi s object leads to its becoming clamaged, a ncl finally to its 
destrnction ; fo r the cell s are engaged not merely in accomplish
in ~ their normal secretory function, bu t in st1-h-ing to excrete 
t he abno1mal constituents which have enterecl into the blood. 

It was only in Enghnd tha t J ohnson's Yi ews at first found 
any ad herPnts. 

In Germany they were first thoroughl y sifted by Virchow, 
both in hiR Lectures,' in 18 47, and in his well -known pamphlet, 
"Ueber parenchymatiise Entz(inclnng." whieh appeared in 1852. 
In thi s treatise Virchow, after acknowleclo-in o- the intlarnma· 
tory nrt tnre of the kiclney changes named aft~r Il1·ight, complains 

1 Virchow's Archlv. Bd. 4, S. 2GO. 
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that the name " Bright' s di sease" has been given, on the one 
hand, to all those changes which eventnally terminat., in f!rtl llu
lar degeneration of the kidneys, even if the process shollld run 
its course in a chronic form, without d ropsy, albuminmia, or 
ostensible sympto111 s of uncmia; and on the other, to all those 
conditions where albuminuria chances to arise in some slig ht 
departu re of the kidnl'Y from its normal state, but one which 
brings neither granu lar degeneration nor dropsy in its train. 

As one of the slig hter form s, Virchow points to that ra
tarrhal in fl ammation of the renal tubes which follows the appli
cation of irritating snbstances, like can tharides, blisters, and 
rnusta1·d poultices lo the skin . The catarrhal inflammation thus 
origina ted, first affec ts the urinary outlets, and subsequently 
ex t<·ncl s baekwarcl s to the papil lrn and into the straight tulmles. 
A similar ~late of affairs is seen in the kid ney affection fo llowing 
cholem. " ln cata1Th of the renal tubules the chief change co n
si ~ t s , ffrst, in an increase of the number of the cells them
seh·es, and fur ther on, in a later stage, in an alteration of the 
cells, wl1ich become firs t more g ranular-looking and opaqu r, and 
afterwards present an irregular, broken outline and yellowish
gray aspect; "-this is J ohnson's acute desquamative nephritis. 
The catarrh of the renal tubnles may advance to croupons 
inflammation, i . e. , a fibri nous exudation may appear in the 
tubul es. This croup, then, of the tubnl i minifcri is, in some 
mea surL', a gr::w er sort or higher grade of catarrha1 inf-l ammation. 
Fnrth,•rmore, the croupous exudations may ex tend up c,-en to 
the Ma lpighian bodie . 

Yirchow, lastly, di stingui shes a parcnchymatons intlamma
tion or the kicln ry , hi s third form , ancl thus clPsrribes it : " This 
consists essenti all y in a n alteration of the epitheli al cell s, and 
principally, of course, of those which lie nearest to the i\Ial
pighian bocl ies in the curling tubes, in the more intricate or cross 
parts of the tnbnli urinifcri. " Yirchow, as is well known, men
tions as one of the cha racteristi c of parcnchymatous intlamma
tion, that the inflammato1·y exucla tion is taken np by the ele
ments tha t c·ompose the actual tissues, - in parenchymatons 
lll'phri titi, tlwrefore, by the epithelial cell s of the tubnli. " These 
cells therefore swell, become cloucly, are less transparent and 
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mol'e g1.,rnular, ancl are, at the same time, often more friable than 
they should be. Two issues are now possible: the epithelial 
elements either soften ancl smelt clown into a pnlpy cletl'itns 
(pl'otein jelly), OI' else pass into fatty metamol'phosis, ancl finally 
form an eniulsitied milky or creamy pap." Yirchow, lw.ring 
previously in;istPcl that intlammation with pal'enchymatous ex
nclation clicl not exclncle the simultanc>ous occmrence of intel'
stitia l ancl of free exndation-nay, showing as he did, that all 
these th1·ee prncesses of exndation could j)l'OCeccl togethel',-only 
further refe1·s lo this combination of alfail's, in hi s description or 
parenchymatous nephritis, to remai·k, lhat rntarl'hal, Cl'O upous, 
ancl pal'enchyirmtous nephl'itis c1o not uncommonly occur simnl
taneously,-adcling, fu1ther, that it is just this combined com· 
plication which is calcnlatecl to pl'ocluce the highest degree or 
degeneration of the kidney; ancl for this complex condition he 
achises ns to rese1Te the name of Bright's disease, if the term 
is to be employed at all, out of grateful aeknowleclgnwnt to 
Dr. Bright liimself. Certainly, the slighter affections, whether 
catarrhal or c1·oupous, clo not entail completP clegPnemtion of 
the kidneys, but this follows as the result o( the occurrence of 
ixirenehymatons changes. · 

Beer.' in a lengthy \\'Ork, directs attention principally to the 
chang<'s thr1t take place in the interstitial conncctirn substance in 
the diffuse affections of the kidneys. 

This "'as the woi·k to which Traube' appcalecl in 1860, in his 
clemancl that the name of Bright's disease might be gi,·en up, 
since it comprehenclecl within itseU four distinct processes of 
cli scas<>, namely: 1st, the changl·s of the kic11wy proclucecl hy 
•enons stasis (or congestion); 2cl, amyloic1 clegt' neration; 3cl ancl 
4th, two forms of diffuse or interstitial nephritis-one of wliich 
fo1·ms, the circumcapsular, was anatomically characterized by 
clerelopment of connec·tive ti ss1w chiefly round abont the glom
ernli; ancl the other, the intertubulor, by new growth of tissne 
principally between the tu hes of Bellini. Then, besides, the clin-

1 Beer. Die Bindcsub!l.tanz der 'Menscblichen Niere. Berlin, 185!) 
~ Znr Pathologic der Nierenkraukheitcn. Ocsammeltc Beitriige zur Pathologie und 

Pbys1ologie. 2. Bd. 2. Abtheilung, S. 96li. 
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ical a'prrt of these two forms is diff~rent : the former, the 
circorncap:mlar nepill'itis1 punrnes, as it appears, a chro11ic 
course; in it the urine 'oon exhibits a yellow color and a low 
sp1•cific gravity, and, apart from its more or less abundant sedi
ment, rt>scmbles tlial fllrnislwd by the contmcting kidney; while 
the latter, tl1e second form, begins with !11.ematuria. " 'hen con
tmction of the kidney supervenes, the train of ,ympto111s which 
characterizes both these forms of nephritis and that wl1ich 
charncterizc's the amyloid degeneration become iuenlical. 

The changes whicl1 take place in the epithelium, according to 
Traube, are indisputably of a secondary nature, and the concep
tion preriotrnly formed of parenchymatous nephritis must there
fore be abandoned r,s untenable. Traube hold· fast to this 
opinion in opposition to Rosenstein, who asse1ts that the fatty 
degPneration that re:mlts frorn processes of inflammation ought 
to be distinguished from that which constitutes a simple retro
grade nwtamo1-phosis p1·eceded by no intlammato1-y wocess. It 
is impossible, as 'J1raubP belie\·es, by examiniug fottiJ.r dPgPn· 
e1-atecl epithel ium, to clecide whether tbe degeneration has s11e
CPPdec1 intlammation or some other promoting cause. Swe1ling 
alone, he says, is no evidence of intlarnrnation; tlie 011tro111e of 
i11ttammation is not swelling merely, but the multiplication or 
proliferation oI elemental parts. 

Later on, Traube' proposes the namP of nephritis lienwr
rlwgim for his inter-t ltbular nephritis-insisti11g, bowever, in 
the main, upon the viPws predonsly express(•d by him regarding 
the nature or tlie anatomical chauges. 'Traube's hemorrhagic 
n1•phri tis, therefore, corresponds with the first stage, and in 
some cases with the second stage, of the morbus Brightii of other 
writers, a11cl his capsular nephritis with the t!Jird stage. 

Rosenstein 2 holds firmly to the more restricted idea enter
tained by the olde1· writers upon morbus Brightii, and separates 
it from Yirchow's cat:urhal nephritis as well as from the changes 
impressed upon the kidneys by states of congestion and from 
amyloid dPgeneration. Ile describes the anatomical course of 

1 1. c. 8. 1029. 
'Die Patbologie und The.rnpie der Nieronkra.ukhciten. Zweibe AuUage. Berlin, 

1870. 
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the dist.,1se as consisting of three stages, after Reinhardt and 
Frerichs' scheme, aud names them dij/"ase nephritis, parenclty-
11wto11s nephritis, and granular degeneration of the kidne!Js, 
the latter being the result of parenchymatous nephritis. Rosen
stein mentions, as the essential feature of this process, the changes 
brought about by pare11chymatous inflammation (using this term 
in the sense attached to it by Virchow), with its ultimate de
struction of the epithelium, and insists upon the circumstance 
that the linal result, atrophy of the kidney, may be reached 
without the interstitial ti ssue being in the lea s t degree impli
cated, simply in consequence of the decay of the epiLhelium. 
"But" (to quote his own words) "this atrophy is for the most 
JXll't associated with some changes of tho interstitial connective 
tissue, consisting at one time in librillar, at another in cellula1· 
hyp0rplasia, whose spontaneous shrinking assists in producing 
contraction or the organ." 

\'irchow, in his Cellular Pathology, again speaks of B1·ight's 
disease, and mentions particularly how important it is, among 
the various conditions of the kidney to which the name Bright's 
disease has heretofore been given, to distinguish whether the 
changes start from the Yessels (amyloid degeneration), from the 
epithelinm (parcnchymatous nephriti s), or from the interstitial 
tissue (the indurative form). "At the same time, however, it must 
not be overlooked," he says, "that these three different forms 
do not always occur as well-defined nuieti0s, clearly distinct 
each from the other; it is more apt to be the case that two, 
or even all three of these forms occu1· at the same time and in 
the same kidney, and that one form of disease may ham lasted 
a long while, and yet end at last by being complicated by 
one of the others, or by both of them together. The order in 
which they are most apt to be associated is the followino- · to 
a simple parenchymatous or interstitial nephritis of olcl sta17ding, 
there is joined, in the stage of marnsmus, amyloid degeneration.'' 

This opinion of Vircl1ow's upon the nature of the various 
forms of chronic diffuse kidney affections has been adopted in 
its essential features by Grainge1· Stewart,' anrl forms the 

187
:.A Practical Treatise on Bright's Diseage of the Kidneys. 2d ed ition. Edinburgh, 
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groundwork of his exposition of Bright' s disease. On the 
title of his work, Bright' s diseases are made to fig ure in t he 
pltual number. In his text h" disting uishes, as q ui te di stinct 
form s or disem;e, int1a.mruation, waxy degenel'ation, and shrink
ing of the kidneys, the las t form being tenuecl by him ·'cir
rhosis of the kidney." At the same time he admits that atrophy 
of the kidneys may abo be associa ted with the two first-namecl 
forms as a third stage. This seconclary atrophy, however, may 
be disting ui shed from the primary cirrhotic shrinking or the 
01·ga11 by the circums tance that in the cirrhotic form the wasting 
is accomplislied by proliferation a11d sttbsec1uent contraction or 
the interstitial connec tive tbsuc, the epithelium or the mine 
tubes vanishing under the compression of the g rowing tissue ; 
whereas in the parenchy matous form or inflammation, O il the 
other hand, a primary fat ty degeneration and destrnction o( the 
epitheli11m (precedes and) is the cause or t he at rnphy, and in 
the amyloid degenerati on, the epi thelium dies in silli (by necro
biosis), in conscqncnce of the di sease of the blood-vessels. 
" ' berefore, in the cirrhotic a trophied kidney, the inte1·sl ili al 
tissue is absolutely increased i11 qttantity; while in both the 
other form s or atrophy i t is increased only relatively , and merely 
in the llll'asu1·c in which the Yolnme of the res t of the glanclular 
snbstancp is dimini shed by the destruction of the epitlwlial cells. 
Grainger Stewart, too, assumes that amyloi<.l clcgL-" ncra tion may 
co-exi st with parenchy matous inflamma tion, and cirrhos is of 
the kidney with pa mnchy matons inflamma tion. 

Grainger Stewa1't depart:::; in one particular from Virchow' s 
older views, since he places cata1Thal a nd crottpous nephri tis as 
the first s tage or pare11chpnatous nephritis. 

Othet· Engli sh writers, and especially Dickinson, treat of lhc 
difTnse diseases of the kiclneys rnry much upo11 the same plan as 
that adopt<'d by Grainger Stewart. 

LecorchC, 1 a.m ong Prench writers, principally follows thiJ 
views o[ Dickin::;o n and Grainger S tewart, although in some 
Iew points he differs from them ; thus he refers those changPs, 
which result from venous conges tion, back again to interstitial 

1 TraitC des Ma.lo.dies des Rei.us. Pu.ris1 187.J. 
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nephritis or sclerosis oI the kid11<'ys-Graing<'r Stewart' s cir
rhosis. But LPcorche·s d ews h<.u·e hitlwrto o nl y hePn known 
to me through some papers oI his \\' hkh appPart•d in the . \.1·ch in's 
G6nCrales de MCdecine. Indeed I came aero::;:; Iii ::; la1·ge wOJ-k, 
cited above by me, for the first time while l "'"" Pmployed in 
the compilatio11 of this historical int ro<l11ctio11. io:itill l shall 
h::we the opportn11ity of refening to tl1i8 ::mthor again in my 
text. 

The confractecl k iclney hns recently lwconw the s ubject of 
special pathologieal study on tl 1e part of Hir IV. \V. Gull and 
Henry G. Su tton.' \Vbile Io rn1 er writ<·1·s, ancl J10t a few 
moc11>rn ones, as al 1·eac1y stated, regard the diffuse n'nal affec
t ions as the result ancl evidl'nce of some p1·esupposed deteri
orati on of the bloocl, and others, on the other hand, look upon 
the kidney changes as pnrely ]oral affect ions, explaining certain 
more 01· Jess constant concom itan t alterations in other 01·gans of 
the body as conseq uences of the renal ma lady, G ull and Sutton 
put Ionmrcl the opin ion that the form of kidney atrophy named 
aft0r Bright is merely a part symptom of a widt•spread general 
afft>rtion. The essent ial naturn of thi s sp;temic affection they 
rlPfinc to be a hyperplnstic g rowt h of the connective tissue 
slwalh of tho arteries, and of tl1e co n1wctive ti ssue immediately 
s unounding t he capillaries, ancl this tJ1 py call arlerio-capillar1; 
fibrosis. Thi ti pc1fartcriti s may d<'vclop tl1ronghout the entire 
nrtp1fal systc'm, bu t is founcl more com 111 only and is best 
<'~tablishecl in some particular organs-as, fo 1· instance, in the 
arteries of the kidneys, the pia mater, thP rPtinn, the hea rt, 
the lungs, the stomach, the spleen, ancl the skin. These authors 
would httl'C us cks ignate this pe1·iarteritb unil'crsali s by the term 
morbuti Brighli i ; a nil. they thus anfre at the following para
doxical conclusion, that morbus Briglllii may exi8t without 
implication of Ute kidneys in lite process. 

But I will rese1·1·e the minuter exa mination of tlw doctrine 
put forwarcl by Gull and Sutton, upon the natu re of genuine 
atrnphy of the kidney, for its appropriate S<'rtion in t hi s work, 

• 
1 On the Pathology of the Morbid State, commonly called Chron ic Bright's Disease, 

w ith Contracted Kidney (Arterio·Capillary Fibrosis;. i'Icd. ·Chir. Trans. 2d Series. 
Vol. 37. Entire Series. Vol. 55. 
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and \\"ill only remark here that both these anthors rej0rt John
sou·s view~, according to whom the k.iclrwy cli"'ea.se is the result 
of a d<'te1"ioiatPd blood. They point to olu age as the princi1ial 
original cause or this di;ease i11 the \\"alls of tlH' vessc·ls; but in 
this l\'"l"'tt thPir 1•iews appear to ha1·e led them, finally, into the 
e1To1·0( confounding the changes brought about hy agP through· 
out till' Ryste111 with a proePSS that is inclioputably Rper ifi c. At 
the same tinw, as they themseh·es inform us, they witnessed an 
cxtensire g ratl<' or contraction in the kid1wy o[ a hoy or only 
ninu yca1·s, and again in a case betwPen sixteen and twrnty; 
thPy abo obS<'l"l't'<l this condition of tl 1e kicl1wy in two cases 
between twenty and thirty, and in te n between thirty an<l forty. 

Furtber111on', tlwy do not attribute the s.r 111 pton1s ohsPrn·<l 
in the cour;e of this i·enal disease, as they 1"11·,• hithc1to bP<'n 
referrPd by clinical phy"irians, to the pa1·tirular state' o[ the 
kidrn·ys, and lo the resulting disturbance of thei1· functions, lrnt 
set'll: to expl:lh1 them upon the grouncl of tlu~!:'c' as:;11111Pc.1 eliang1:.s 
in thP n~~~pJ:::; and consl'qnently in the nutritjon of the nITecte(l 
organs. Thus the heaclaclH' woulcl he clue lo p<'l"iarte1·itis of thl' 
rn eni nge.-, the clyspc•plic difficulties to a ron<'"POl}(ling Rial<' of 
the ,·ez.-sels in Ute muc·ous nH:>mb1·nne of tl1e stomaelt , tlw dr_rtW!-;S 
of the ski n lo altl'mtious o r the blood-1·essels in tlw g<•1wrnl 
con•ring of the body, eLc. 

Kt· l"clt' has quite l'ccently issued a critique npon lhe doctrine 
of morbus Brightii, the g rounds for hi s objt•<"tions being hi s O\\" n 
11athologiral inqnii·ies. Ho protests against the misuse which 
the Gernian hi ·to l ogi~ts h:we made of tlll'ir microscopt's, whpre
by they have bcl'n ](>ading the laborers in this depa1tment of 
pathology into error for ye,u·s past. Bright 1w1·er e:qll"l'SSl'd 
l1imsclf positively upon the natnre of th8 clisPase which he had 
cli>co1·ered. Rayer \\":lS the fi1·,;t to express a dec-iclPd op inion in 
fa1·or of its inflammatory natnre. An adrn1w<', says K<'lsch; for 
Cl'rtain for ms of it certainly are inflammatory; but still an error, 
for all are not; and, for tlwse ]a'-:t, white clP~f'IH'l'::t.tion ancl gran
ular dPw•1wration wPre lwttPr termR. KPlsrh PSp<.-'(' ially disallows 

1 Revue Critique ct Recherches Anatomo·patbologiques su r la. Malaclie de !fright . 
. \rcbi,·cs <le Physiologic Normale et Pat.holog-ique. Deuxi.;mc S6rie. Tome I. Paris, 
lhi·l,p.722. 
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the applicability of the term inflammation, when attached to 
Yirchow' s parenchymatous nephritis. \\' hat Virchow under· 
stood by parenchymatons inflammation, is, according to Kelsch, 
only anmmic necrosis, in which the vessels and interstitial tissue 
of the kid.ney play no part at all ; and in contending against this 
idea of parenchyrnatoLLS intlammtltion, he employs the same 
arguments which Trnube did before him, ancl in the same se11'e. 
Ile denies, however, Traube's assumption tha.t an inHarnrnatory 
change (cL•llular infiltration) occurs in the interstitilll connectire 
tissue in the puru forms of the affection described by Virchow 
as parenchymatous nephritis, although conceding as a rare oc
cu1Tence the (occasional) combination of the !litter form with 
interstitial nr phritis. The term nephritis is, according to Kelsch, 
alone admissible when attached to the form of cli:;ease known as 
contracted kidney (Gminger Stewart's cirrhosis, Lccorchii's scle· 
rose), since in that condition a new formation o( ti ssue actually 
clops take place. The first stage of interstitial nephritis begins 
in the form o[ a deposition of embryonal cPlls in the interstitial 
tissue, sometimes with swelling of the entil'e organ; the next 
stage is clmracterizecl by the organization of these embryonal 
cells into connective tissue, and ends with atrophy of the orgnn. 
The bringing together of the cliffor0nt forms of clilf:use kidney 
diseases under the name of a single morbicl process having three 
stages, is a purely artificial and arbit1my affair. The first stage 
recognized by diITerent authors is entirely evolved out oI their 
imagination, and rests on no anatomical observations wha.tso · 
en.!l'; while the second stage has nothing whatever jn common 
with inflammation. Its characteristic feature is a primary de· 
generation of the epithelium. This second stage (the large white 
kidney, as it is called in England) is the rnsult of insufficient 
nutrition supplied to the epithelium, which suffers in con· 
sequence rctrogrnde metamorphosis. This state of kidney, 
therefore, only arises in individuals who are very much run 
clown by di sease, whether phthisis, scrofolosis, syphilis, or some 
bone affection. It is associated, often, with amyloid clegener· 
ation of the vessels, ancl is very rarely compliratecl by inter
stitial nephritis. As a rnle, no tmce of inflammation is clis
corerable, and the c:tpillaries and interstitial tissues remain 
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pet·fectly intact. There is also no inclication whate,·cr or a 
proliferation of the t•pithelial strnctures, which ought to !tarn 
been forthcoming, if inflammation had been tl.te cause of their 
degeneration . 

The kidney malady which succeeds scarl et fe\'e r is a true 
intPrstitial nephriti s, as is that too "·hich follows small -pox, 
and tlte changes in the epithelium which take place in thPse 
c1beascs, are strictly secondary pl'Ocesses, signifying merely the 
dea th or the epithelium. 

The changes which characterize the cholera kidney are entire
ly different from those which are observed in intttLmnmtion; an 
acute nec rosis or cells takeH place, the vessels and inlet·stitial 
st rnetul'es remaining intact. This necro~ i s o f cells tak e::; plaec 
in the cortical , aml not, as Yirchow said, in the pyramidal por
tions. Yirchow's catat-rhal and cronpous nuieties or nepltl"it i8 do 
not ex ist. Kelsch, at the same time, admits that the epithelium 
shed after an attack of cholera may be replaced hy a 1ww 
growth o( epithelium, and says lt e has seen this himself ; the 
young cells colored brightly with carmine. 

Kelsch separates the congestive kidney from nephritis. The 
changes are confinecl to the epithelium, ::tn(l especially to tltcit of 
the curling tubuli. The connective tissue remains unaltere(l. 

It is apparent, from all that has been stated above, that the 
doctrine of the diffuse renal diseases cannot be regarded as set
tled, from any point of Yiew. The pathological anatomists are 
not agreed in their interpretat ion of the nature or the process 
under di scussion, ancl are still far from being in accorcl upon the 
ident ity or non-identity o( certain of the conditions. " ' hat 
Rindtteisrh already complained of, in the first e(lition of 1 is 
Compendium of Patholog ical Histology (Leipzig, 1867, S. 416), 
holds good down to the pre ent elate: " The pathological anat
omy of inflammation of the kidney is certainly the subject which 
has stimulated the most investigation, and yet to-day it is the 
least complete chapter of the whole work." Small wonder, 
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then, that up to this time so fow praclitionrrs sho ulc1 clearly 
apprelwnc1 or u1u1er,tam1 the "·it.le Yariel.r of symptoms exhib
itl'd in lhl' course o[ the,;e ki clney diseases. 

~ueh bPi ng the state of thi ng::-:, 1 am Wl1 ll awarP that it may 
R('('Jll prr::;umptuous in me to stt>p Io rwanl with a. new tn·a ti--n 
in th is s1we ial department, where the palholof!y 'u1c1, unfortu· 
nntt'I)' to all eoncc rned, the tllcrapc•utics too are cncompasst•d 
"·ith difficulties and foll of so 1nt1ch obsc urity. 1t is tnrn 
that T ha1·<• enjoyt•d :implc opportuniti<'s of wnlt"hing the com· 
11laint, ln !lie eo urse o[ twenty~fh·e yen rs· at'tin~ pra.C'ticl:., both in 
] 10~pital ancl in printte, in a country wJ1p rn renal diseasP is 
exc·pptionally eommon. I might also statp Chat, in tlw beginning 
of my rarPPI' as a physkian, I wa5 PrPritil s, as~ i stant in tJ1e 

nwd ical ward' of tlti s hospital, anc1 tltat during thi s period his 
work on :Morhus Brightii was pulJlislwd, a wol'lc that marked 
a sp<'eia l qioeh in the hi :;to1-y of thi:; cli:;case. These, as a matte1· 
of ('0lll':'i(' 1 Wl'l'C aJl f::tTOl'iDg Cil'CUlllf.:tanC'e~, but .)"L't tlu•y were not 
sufne il'nt to ju'-:t ify me in entering upon Rath an unclertaking. 

Tlw qtH•stion I had to ask myself "·as tllis, Is there a real 
Jl C'Pll of a new work upon a. s nbjed whicl1 Jms b,\en so lu.bori
ously worked at cl own to the ,·ery Jatl'st tlate ! To tlti s ques· 
tion i t seemed to me that I con.kl g h·e a most positirn answer in 
the affirmath•c. A clinical experi e nce, extending orer many 
yc:u·s, ancl an cxt<•nsive intcrcoUL"sc with my brnl.her prac
titionc1·s, ha ve taught me that the iclcas at the pr<·sl'nt time 
prevailing among the g reater number of German physirians 
upon the natme of the affections hi t herto co rnpr<>henclecl under 
the term Bright's clisease, represent anything but con ect riews 
of the e,·euts which actually take place in these processes: 
incleecl many practitionern do not. possess a right estimate of 
the si tuation in particular cases, and are unable lo utilize the 
signs furnished by the disease fo r the purposes of prognosis 
and treatm0nt. 

Carrying on my ohsel"\"ations from a pnrely clinical stand· 
point, I ha ve been Jed to sepamte the diffu se 1·t•nal affections 
nttenclecl by albuminmfa into sevt>r·al essentially distinct patho· 
lof!ieal prncesse", and h:we earn estly stri\"CD to recognize at the 
becl;;ide the peculiarities which attach to each one of these dif-
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ferent procpsses, in th c> hope of thereby sPcuring a fi rm basis 
on which the di agn o~ i ~, ]Jrognos is, and-so far as }JOssiblc-tlll:! 
trPatmPnt of thc•o<' d iffPreut affec tions migh t be establislied. .b 
early as 1871 I p ubl ished the results of my cxperi c> nce, a nd the 
views I enter tn i1wd upon the pntltology oE the d iffuse renal cli s
ea~eE, in a. sho1·t work ; 1 and it is no small enco uragement to me 
now, in my prPsPnl un ck r taking, to find that t he resul ts to which 
clinica l ob,;pr rnti ons had led me have been substantia lly con
firm ecl a t tlw hands of so many pa th olog ists who lltwe occupied 
themsph·es in the minute study of the diseased processes in the 
kid1wy mon• than I have cl one. 

AR to wl1 a t I ha,·e now to say in the matter, J mny confess 
that I tl o not com<' fonrn1·d with the idm that I shall be abk to 
cope with all the diflic-ul t iPs tha t will bese t my pa th, lrn t " ·ith 
th P in tP ntion tha t my work may further some adrnncPs, elmr up 
tsOmP ob::-;c u1·i ties, ancl thns at all even t::; lw of 80me use to ge1w ral 
prnc tit io1wrs. This intention 1 am content to plPad in juot ili
rati on of my llva ti "e, however far its fulfilment may fall short 
of its author's enclmvor. 

The b1·id ped ocl ac<'orclecl me for composing thi s work, nncl 
the disagreeable in te JTnptions enconntet·ecl in its a r<·o rn plish
mpnt, have madP it impos~ibl e fo l' me to n1ak e use? in its e11til'ety 
of tlw abnncla nt litt•raturp that exi sts upon my s ubject; indeed, 
for that matter, I shoulcl not have been able enm to proc1tre all 
that has been p1tbl ished on thi s topic. I have confined myself, 
in the nbove short histori cal sketch, to gh·ing prominence only 
lo thosc 1w ri od-; whieh arP clt a racterizecl by some aclrnnee in onr 
kn owlPdgr•, or in whi rh sonw f' rror that obstructecl prngre ·s wns 
s11m1oun ted ~ and wherever I h:we ]ef t nnnw ntioned any \\'"Ork 
that may liavP bet'n se1Ticeable in this direct ion I trnst that the 
omission will be ascri bed to my ignorance of i t, but to no other 
mot ire. 

Among the di seases that were originally g rouped together 
undPr the title of Bright' s di sease, my dini <'al experi ence and 

1 Sammluug klinischcr Vo1t:r:ige. IIerausgegeben vou Riclmnl J'(Jfkmann. Ko. 35. 
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my pathologico-anatomical investigations have led me to dis
tinguish the fo llowing essentially distinct processes: 

1. Jiypermnici of the kidneys-
a. The active. 
b. The passive, dne to >enous stasis. 

2. I sclueniia ef the kidneys and its results (the renal affec
tion of cholera). 

3. Parenchyniatous iriflamnwtion of the kidneys-
a. The acute. 
b. The chronic. 

4. I nterstitial inflammation or connective-tiss1w induration 
ef the kidney (genuine contraction, cirrhosis, sclerosis, granular 
atmphy). 

5. A.niyloid degeneration of the kidneys. 
Now, I am well aware that this classifi cation will not suffice 

to include all the forms of diffuse changes that are met with in 
the kidney. ThPre are cases, for example, in which these forms 
are combined with one anotlter in a variety of ways; but it 
woulil serrn no practical purpose to establi sh separate divisions 
for all these mixed forms, since, from the great number of com
binations of pathological states that are encountered and from 
the varying degrees of these changes, we sl1ou ld be unable to 
exhaust the anatomical varieties which it woulcl be possible to 
establi sh. And, besides this, the c1ivisions couhl he of no real 
utility, since with our present knowledge it wotlld probably be 
impossible to di stinguish them at the bedside. 

All that I have to say upon these mixed form s, then, I shall 
incorporate into the different sections into which this work is 
divided. 

1. Hyperremia of tlie Kidneys. 

a. Active or Acute Hypcr::cmia. 

" Then active hyperromia of the kicltwy occnrs, apart from 
being the anatomical commencement or part symptom of paren
rhymatous inflammation, we fin cl it is a cond ition which arises 
solely as the result oI some toxic influence. If the irritating 
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substance that exc ited it is forthwi th remo,•ed from the body, 
the normal s ta te of things is establi shed aga in in a yei·y short 
time; and in such cases the ac ti ,·e congpstion can onl y be 
analomica ll y revealed when the poison has !eel to the death of 
the indh·iclual by its action upon other organs or upon the 
nervous system. In some instances, howm·er, the protl'3ctccl 
ingr:; tion of some clelcte1fous matter leads to a prolongation 
ol the renal l1 y pen cmia, and this may induce actual inffa111ma
ti on of the kidney. Still, acute nephriti s provoked in this 
way by some spec ial poison is cer tainly a n exceptiom'l occur
rl'nce in practice. 

I clo not enumerate here, among the l1ypenc mic states, as is 
often clone, those renal pl'Ocesses which are the resul t of feb ril e 
l1 yperpyrexia a nd which lead to temporary albnminuria, since the 
post-mortem exa 111ina tion of these fe,·er pat iPnts di scO\·ers for the 
most part no hyperremia of the kidney s, a ncl because those other 
cases, where the albuminuria p l' rsis ts to the end of lifl' ancl the 
kidneys a re fo und hy perremic, exhibi t di stinct m· idl'ncc of 
inttammatory swelling a ml infiltra tion of the ti sne:; of the 
kidney as well. I have ahencly laid clown my vit•ws upon the 
nat me of febril e albuminuria in a prev ious chapter on Al bu
minuria, a nd will only remark here that all other symptoms, so 
far as tli e kidn eys nrc concer110c1, are altogeth er ab::;e nt in it. 

I may Iurthe1· nt1d that I clo not reck on here tha t comli t ion of 
J1 y pe1·mmia of the ki d ney s which u sually foll ows ex tensive 
burns, for, if only the patien t survives th,0 se considemble cle
strnctions of the body long enough, infla mma tion of t he kicl
nPys tak<•s place, as a rul e. 

Cantha l'icles is about the best known of thosf' poisonous 
snhsl ance~, which , a fter being ahsorbed in to the system, finall y 
provoke hypene111ia of the kidneys; and, whetlw r it be nd min
isten•d in tem ally 0 1· a pplied ex temall y in the fo rm of b li s ter, or 
as an oin t ment to k eep up a cli $cha rge, acu te sym ptoms of renal 
hypermmia have been observed to follow its employment. 

Very large mustard-plasters ancl cardol, when t hese have 
been applied to an extensive surface of skin , a re know11 to 
exert nn action upon the kid1wys altoge ther similar to tha t pro
duced by cantharicles. In all the~e cases the eJfect is no doubt 
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prorluced by thP initant principle, whethPr of Spanish Jly, of 
ethen•al oil of 111 u,tai·tl s1'ed, or of cardol, be ing actual ly car
ried to the kidneys in combination with the blood. Besides the 
oil of nlllstan1, the oil of turpentine is the on ly other YOlatile 
oil which is of any practical importance in regard to the pro
duction of renal hypencmia; this i t prod uces both when ab
so rbt'tl through the digesti,-e canal and when inhaled in the 
form of rnpo1·, if onl y enoug h of it gain access into the sptem. 
l'\itmte of potash in large closes also prncluces hypcncmia of the 
kid1wys. 

I do not reckon here the effects procluced by cc1·tain other 
poisons, whiclt certainly exrite renal hypenemia, be('ause, as it 
appea1·s to me, they lead to other st n1 ct mal chang<'s of the 
kidney tis:rnes besides and bPyond mere congPstion ; to this 
fatter category belong phosphorus. arsen ic, sulplwl'ic and other 
rninernl acids, as well as tartrated a ntimony. 

'!'he a1utlomical cltanges procl1teecl in the kidneys by can
tharides, oil of mustard, ancl oil of tmpentine are exceedingly 
little known, since but few opportunities are offered of studying 
t hem in the dead boc1y. The only thing tl1at we can sa [ely take 
fo1· gi-anted is, that both kitlneys will be t>qually a!Iectecl. (It is 
self-eviclent that we should not incluclo unch•1· this l1 eac1 or 
liypencmia those cases in which actual inflammation of the kid
neys has been produced by prolongvcl ingestion o[ some one o[ 
the irrit:tnts allndecl to abore.) Notlrnngel states that after fatal 
can tharicles poisoning "Lhc kid neys present the well-marked 
aspect or ac nte renal catarrh , but not that o[ nephl'itis." At 
the }JOSt-mortPm examination, howe\·pr, in these CU~es of poi~on
ing with cantlunicles, thP most cluuacteri st ic IPsion found is the 
frequently excessh·e cystitis, a cil·cumstancc which has !eel many 
wl'iters to believe that the kidneys themsclres were not princi
pally affected by this poison. After d~nth by cantharicles 
poisoning, the urinary organs are not the on ly ones which show 
signs o[ inflammation ; there is always eridence of inflammatory 
action throughout the digestive npparatus. 

The symptoms of renal li y penemia provok ed by the causes 
above named are inn u'iably accompanied by the concomitant 
effects which these substances pro7oke in other organs. Can-
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tharides, taken internally, invariably prornke decided irrita
tion of the digestive organs. Applied externally, they induce, 
as do also mustard oil and cardol, inflammation of the skin, 
and at times febrile disturbance as a result of this inflammation. 
"'hether the renal hyperremia excited by rnustarcl oil and by 
c::mlol, like that provoked by cantharides, is at the same time 
associated with cystitis, I am not able to say. Oil of tmpentine 
absorbed into the system in any quantity, by any channel, or
dinarily first gives rise to nausea and vomiting, then sometimes 
to diarrhrna, and often leads to a state of stupefaction that may 
proceed up to complete insensibility. 

The minary symptoms provokecl in all these instances set in 
only after a certain period of time has elapsed, and consist at 
first in a constant and urgent desire to pass water, although no 
notable increase in the quantity passecl u sually takes place. In 
fact, cases have even been repor ted where, after cantharides 
poisoning, complete anuria or suppression of urine 11as been 
observed; but in such cases it is more likely that true nephritis 
rather than mere renal hyperremia was produced. The m ine 
excreted is in many instances found to be very bloody, ancl in 
others it contains a few reel blood-cells, besides albumen in 
greater or less quantity; it generally has a few casts in it, bt1t 
certainly does not invariably present epithelium derivecl from 
the tubuli uriniferi. There was no epithelium, for instance, in 
the urine of a case of mine which owed its origin to the inhaht
tion of turpentine vapor; the same is also true of a case re
corded by Dr. J ohnson, where a person swallowed half an 
ounce of oil of turpentine. In cantharides poisoning it oc
casionally lutppens that the urine contains such an enormous 
quantity of fibrin that, if it happen to coagulate within the 
bladder-as has actually taken place-the resulting clot is large 
enough to prevent urination. Two of my patients failed to 
experience any pain in the region of the kidneys; but a th ird, 
"·hose renal affection was entirely provoked by the inhalation 
of turpentine vapor, complained of pretty acute pain in this 
situation. He experienced, too, at the same time a painful 
draggi ng at the glans penis. Other observers, too, give renal 
pain as a symptom of acute hyperremia. According to my 

VOL. XV.-13 
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own observations, the urine ceased to contai n albumen directly 
the patients were withdrawn from the iniluenre of the per
nicious substance which had provoked the trouble. In a sailor 
in whom the symptoms were provoked by the inhalation of 
turpentine vapot", the albuminuria only lasted for three clays 
- indeed it had disappeared before the well-known smell of 
violets had quite left the urine. In the case rnlatecl by J ohn
son the albuminmia and the elimination of blood with the urine 
continued for ten clays at least. So in rny own two cases of 
renal hyperromia provoked by cantl1aricles, the albuminuria and 
all the other urinary symptoms subsided within a few clays. 
Basham, 1 on the other hand, states that, in contradistinction 
to the effects of turpentine, the serious consequences entailed 
by the action of cantharicles upon the kiclneys do not di sappear 
with the removal of the injurious influence. The urine in one 
case, three weeks after the patient had ceased to take the tinc
ture of cantharides, still continued to contain free blood-cells and 
blood-casts. 

'Vhen the above- mentioned poisons prove fatal, the actual 
cause of death always seems to be the disorder in its fnnctioll 
or some other orga11 than the kidney. 

l\[ere hyperromia of the kidneys could not prodnce a fatal 
issue, although, as I have already statecl, its persistence may 
induce permanent alterations in the tissues of the organ, and 
thns an ultimately fatal result. 

There is no cliflicnlty attending the dia.qnosis of acute renal 
hyperromia directly the cause that has provoked it is recognized, 
and the symptoms of irritation of the urinary channels which we 
have described set in; for these symptoms lead to an exami· 
nation of the urine, which is then found to contain albumen and 
a varying amount of blood. The spontaneous excretion of fibrin
ous coagula is especially characteristic of the action of can· 
tharides, and these coagula, as we have stated, may attain such 
a size as to prevent the escape of urine from the bladcler ; or, in 
other cases, coagula of considerable size may form in the vessel 

1 Rentll Diseases: a Clinical Guide to their Diagnosis a.nd Treatment. London, 1870. 
p. 12. 
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containing the urine. It was by such an occurrence as this that 
I once discovered that an ointment containing cantharides had 
been clandestinely employed. 

CASE IX.-A lady patient of mine, who was in the ha.bit of spending the sum
mer mouths in the country, had asthma, which troubled her chictly in close, oppres
sive weather. She had been for nearly two mouths at her country-sent, when she 
drove up to town one day to call upon me, complaining that for some little time 
she had had consiclcrnblc difficulty about li er water, being tormented with a con
stant desire to relieve herself, and experiencing also a certain amount of pain. 
Several times, too, it had happened to her that the urine would not flow at once 
when she wished it, but, as she herself ex pressed it, would only 8tart after she had 
stminell considcrnbly, nnd had succeeded in forciug out some jdly-likc masses from 
the urethral passage. She had emptied her bladder short ly before my vi!'>it, and 
showed me the chamber utensil, nt the bottom of which indeed lay a gelatinous, 
quite transparent mar.is, surrounded by a considerable qmrntity of clear but rather 
ck-ep, yellow-colored uri1te. This jelly-like mass was of about the size of half the 
palm of one's hand, and its substance was nearly of the consistence of raw 
albumen; it contained a few red hlood-cells entangled in it. This condition of 
things at once recalled to my mind an incident which happened to me some time 
before. I put :i blister of ordi nary size, that of the palm of one·s hand, onr 
the region of the heart, upon a young butcher who hncl pcricarditis in the 
course of an attack of acute rheumatism. The blister, which had been allowed 
to remain on for twelve hours, was removed in the morning, and the self-same 
evening J wn.s sent fo1·, because my patient could not pass his water. I found his 
bladder fully distended, find passed a catheter for him, through which, first of all, 
escaped a gelatinous, quite transparent material of the <'onsistcucy of raw albumen; 
completely fluid urine subsequently following this. This urine contained a grent 
quantity of albumen, and after a while considernbly more fibrin separated itself 
from the fluid. 

'fo revert: my lady patient denied having employed a blister; but in the course 
of my examination and palpation of her abdomen, a peculiar odor became appar· 
ent. and, upon my further questioning her, she admitted that shf' had heen inclncecl 
by her doctor in the country to establish an issue on the sternum for the relief of 
her asthma, an issue maintained by the action of an ointment of cantharidcs. Whr·n 
she had left off the use of this mischievous material, her minary difficulties passed 
over in a few days, and the albuminuria subsided equally rapidly; unfortunately 
I omitted to make any microscopic examination of the urine of this case. 

CASE X.-On the 2d of October, 1854, early in tho morning, a sn ilorwas brought 
into the hospital, in an almost insensible state, landed from a ship which had come 
into our port during the previous night. 

'J'he ma.u, who had been previously quite well, had slept in a cabin in which a 
bottle full of oil of turpcntiJ1e had broken, allowing i ts contents to escape i11 
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great mcnsurc o\·cr the floor; the patient's breath smelt strongly of turpentine j not 
so the contents o( the stomach, which he rejected by frcc1ucnt vomitiugs. Ile com
plained uf severe headache i the urine, passed shortly after his admission, possessed 
the characteristic violet odor, but was clear an<l contained no albumen. 

October 3d.-Gencral condition only a trifle better; head hot i face swelled i 
pulse one hundred and twelve; complete absence of appetite. The urine, which 
was p:lSscd in moderntc quantity, was cloudy, and contained a good deal of albu· 
men-the sediment exhibiting red blood-cells, blood and hyaliuc fibrinous casts, 
but. no epithelium derived from the renal tubules. The patient complained of a 
painful scnsn.tiou of tightness iu the region of the kidneys-not increased by pres
sure, however-and of pain which was directed downwards to the glans penis. 

October 4th.-During the night patient had spontaneous bloody and watery 
stools i but he feels !Jetter to.day; face pale; headaC'he has subsided. Patient is 
again in the full possession of bis senses; appetite still indifferent. Ile complains 
of a constant desire to urinate und of cutting pain in making water. Urine clear; 
the sediment contains a number of red blood·cells and casts, of the same cbar:i.e· 
ter as those observed yesterday; besides which there were some large blood-clots, 
which could he seen with the naked eye. There was no epithelium from the tubuli 
uriniferi i the renal pain continued. 

October 5th.-Fccls completely well; pulse sixty; only slight cutting pain in 
passing water i urine still smells strongly of turpentine, but contains traces only of 
albumen. 

On the 7th of October urine was free from albumen, and there were no casts in 
the sediment. 

The treatment of simple hyperromia of the kidneys-apart 
from any complication involving other organs, ancl produced by 
one and the same poisonous influence-is confinecl to the removal 
of or abstention from the noxious agent, and in any case will con
sist in prPscribing such an abundance of tluids as to procure the 
rapid washing out of the kidneys. Basham recommends a more 
active course, consisting of mild oleaginous purgatives, with 
opium, warm baths, complete rest in bed, mucilaginous drinks, 
milk and water, and a milcl vegetable diet.' 

1 TnANSf,ATOn's NOTE.-The author here makes no direct reference to the employ
ment of camphor, which the translator usually finds noticed as an important and useful 
remedy for the relief of the bypermmia. produced by canthnrides. Several cases of 
congestive hyperromia, produced by the injudicious employment of cantharides exter
nally 1 have come under the translator's care, and he has seldom failed to n.fford immedi· 
ate relief by the administration of camphor in doses of from two to five grains every 
three or four hours. 
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b. The Passive or Venous Congestive Hyperremia of the Kidneys 

is, as the very term used to designate this condition would indi
cate, never a spontaneous malady, but always the resul t of 
some serious distLLrbance of the circulation. It may be fairly 
questionecl if any description of this condition ought properly 
to be made here, siuce the state of the kidney, as well as the dis
ttll'bance of its fonctions, is properly merely a symptom of the 
fundam ental disease. But as views are entertained upon this 
subject which, it appears to me, are far from clear, I thought it 
would be better to include the congestive states of the kidney as 
being within the provi11ce of my work. 

One may conveniently distinguish two distinct processes, 
both of which bring abont venous congestion of the kidney, 
although disturbing the functions of these organs in very dif
ferent ways. For example, there is, first, that general stasis of 
the venous circulation throughoLLt the body which is produced 
by vah-ular lesions of the heart and by certain affections of the 
lungs; and, secondly, there is a localized venous or partial ven
ous congestion wl1ich follows upon obstrnction or compression of 
the vena cava ascendens above the entrance of the tenal veins, 
or even upon the obstruction of these veins themselves. 

The plugging of tlie renal veins, although a pathological 
event which is often enough observed, happens certainly, as a 
rule, only upon one side, and then is practically of little or no 
importance : first, because it occurs most usuall y when the 
kidney is otherwise gra ,·e!y diseased, as by cancer or by amyloid 
degeneration; and, secondly, because, if im·olving a previonsly 
sound organ, it does so only at the termination of some other 
process of disease, and constitutes merely a symptom of the 
agony. Thus I have seen thrombosis of the renal vein in car
cinoma of the stomach, and also in the body of a young man, 
remarkably healthy up to the date of hi s illness, whose entire 
left lung was solidified with pneurnonic infiltration just then 
passing into the stage of gray hepatization. F or the reasons 
above given, then, thrombosis of a renal vein produces no such 
remarkable train of symptoms as to attract special a ttention, 
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apart from already existing evidence of serious kidney affection, 
or of the implication of some important organ of the body with 
grave disease. So far as I know, thrombosis of a renal vein has 
never yet been diagnosed during liie; at all events, if any one 
has ever ventured to make such diagnosis, he has done so upon 
insufficient ev idence, or upon symptoms that could not positively 
exclude some other equally reasonable interpretation. 

Apart from the ot.b er symptoms entail ed by the impervious
ness of the vena cava ascendens, the effects produced by its 
being blockecl up above the entry of the renal veins are notably 
different from those which are observed in consequence of con
gestive hyperremia of the urinary glands iirovoked by general 
stasis thrnughout the venous system, as witnessed in the course 
of heart or lt; ng affections. 

This difference in the effect produced by renal venous hyper· 
romia, according to the difference in site of the producing cause-
that is, of the obstruction in the course of the circulation-may 
be explained in the following manner : where there is obstruction 
of the lesser or pnlmonary circulation, generctl arterial anmmia 
must of necessity ensue, and therefore notable diminution take 
place in tlte blood pressure itpon the secreting vessels of tlle 
kidneys. A like result, however, is not broiir;ht about by ob
struction of the ascending vena cava. Tho Yenous blood collected 
from tho lower half of the body, although diverted from its natural 
channel towards the right heart, reaches this a t last by collateral 
branches; and while at first this collateral venous circulation 
may not fully suffi ce, the arteries, nevertheless, may remain suffi
ciently full throughout the entire time, owing to the fact that the 
flow of blood from the superior cava and the hepatic veilll! re
mains undistmbed. F or this very reason, in a case of obstruction 
of the vena ca va inferior, t he degree of pressure in the branches 
supplying this vein will rapidly become excessive, and will 
necessarily give rise to an mdematous swelling of the lower half 
of the bocly . If we picture to ourselves the cftect which this ob
struction must have upon the conditions or pressure in the renal 
vessels, it will at once be apparent that the first result mnst be a 
considerable ovel"-fHling of the renal veins and an increase of 
blood-tension within them; ancl although anastomosis or the 
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renal veins with those of the cellular tissue surrounding the kid
neys admits the development of a collateral circulation (by the 
intermediation of the capsular, and the collecting intra-renal veins 
on the one side, and the rnna azygos and hemi-azygos on the other, 
which open into the superior vena cava), the blood pressure with
in the renal veins must still remain excessive. .A.t the same time 
the renal arteries will continue to be filled nearly up to the same 
pressure point that prevailed before the obstmction took place. 
The inevitable result of this is a preternatural increase of blood 
pressure, which makes itscl1 felt especially in the glomemli, and 
which leads not only to increased secretion of urine, but also to the 
escape of albumen and probably, through bmsting of some of the 
capillary coils within the glomeruli, to the passage of considcmble 
quantities of blood into the urine. Cases of thrombosis of the 
inferior cava, in persons otherwise moderately healthy, al'C very 
rare; I have not been able to find a single case recorded in which 
sufficient attention appears to have been paid to the manner in 
which the renal functions are fulfilled. I commuuicatecl a case 
of this kind early in this work (Case I., p. 45). 

Far more frequent in practice, however, are the cases of gen
eral venous stasis. It is to these only, therefore, that we shall 
have reference in the following remarks. \Vith this condition, 
dimittished fullness and tension of the aortic system is insepar
ably associated. Its effect, therefore, upon the functioning 
activity of the kidney must be totally different from that pro· 
dncecl by local disturbance of the circulation through the Yena 
cava inferior. 

Etiology. 

Only the higher grades of general venous stasis exert any 
appreciable effect upon the kidneys and their functions. The 
higher grades of general venous congestion are most commonly 
1irodncecl by heart diseases ; and among these last we are chiefly 
concerned with the valvular lesions, so soon as the natural modes 
of compensation cease to obviate the distmbances which tlwse 
produce in the circulntion. Foremost in frequency belong here 
the obstructive valvular lesions at the mitral orifice; bnt those 



200 BAl?TELS.-1'1lE DIFFUSE DISEASES Ol' THE KIDXE\"S. 

cardiac affections, which are characterized by some morbid 
change h1 the muscular structure of the heart, may l'Xl'rt an 
equally disturbing inttuence upon the distribution of the blood, 
providetl the degeneration of the heart's muscular strnctnre has 
reached such a degree that this central organ is inadequate to its 
task of carrying on the circulation. For example, I haw ob
served a high degree of general cyanosis and severe functional 
disturbances of the kidneys following upon atrophy of the 
heart muscle, which in turn Imel been produced by an indurative 
pericarditis. l\Iodc•rate pericardia! exudation I have never seen 
followed by a similar amount of disturbance oC the general cir
culation. 

In respect to pulmonary affections, as causes of congestive 
hyperromia generally, and of renal congestion in particular, we 
may remark that the effect thus produced is by no means, as 
some ham imagined, directly proportionate to the obliteration of 
branches induced in the lesser 01' pulmonary circulation . rrhe 
commonest forms of lung disease that lead to obliteration and 
destruction of extensive ramifications oC the pulmonary artery, 
i. e., the pathological processes connected with phthisis, very 
rarely give rise to symptoms of g0neral venous stasis; the 
reason for this being, as above remarkecl, that the total hulk of 
the blood is so quickly lesseuecl by the accompanying hectic 
fever that the pulmonary vessels which have escaped destruction 
offer room enough for the transmission of the blood that re
mains. Those lung diseases which, like emphysema ancl certain 
forms of interstitial pneumonia, lead to extensive obliteration of 
capillaries in the pulmonary parenchyma, ancl somet imes pro
duce diminntio11 in the calibre of the larger branches, or, more 
frequently, narrowing and obliteration of numerous mmifications 
of the pulmonary artery, are the ones that produce the gravest 
states of general venous stasis, and sometimes venous hyperremia 
of the kidneys and the symptoms which mark this. On the 
wholP, however, this state of venous stasis and fnnctional dis
orders of the kidneys are far less commonly encountered in 
pnlmonary than in 11eart diseases, ancl, besides, in the former 
they are far less likely to lea cl to serious results. 

I have never known either grave venous stasis in the kidneys, 
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or any serious disturbance of the renal functions, to occur as a 
result of pleuritic exudations or of pneumothorax. 

P athological Anatomy. 

In my account of the pathological conditions found in this 
form of disease, I shall confine myself to that state of the kid
neys recently described under the title of Gyanotic I ndura
tion of the Kidneys. Klebs, 1 gives the following description of 
it: " The kidneys are la1·ger than they should be, and arn sui-. 
munded by a capsule which is pml"icled with vPry little fat; the 
capsule proper can be stripped ofl' easily, and the surface of the 
organs looks vascular, but perfectly smooth-the venous radicles, 
or star-like commencements of the ,·eins, appearing enlarged and 
fill ed to di stention. The whole organ is considerably firmer than 
it shoulcl be, and does not diminish in firmness after the blood 
has chained oiI from it. Upon section, both rn ednllary and 
cortical substances are seen to be highly vascular, although the 
medullary cones are the more deeply colored of the two, by 
reason of the specially ma1·ked engorgement of the rnsa recta. 
In the cortical substance the vascnlari ty is generally diJiused 
tbroughou t the capillaries, the glomernli not appeai-ing over
distended. l\Iicroscopical sections show the hyper.distention of 
the veins and capillaries ex tending back e,·en to the l\Ialpighia11 
tufts. The epithelium of the tubuli is 01·dina rily unaltered; on 
the other hand, the in terstitial tissue is unwontedly tough, but 
not broacler, or only very li tt le broader, than normal; even in 
the fresh state, i t admits of easy demonstration by brushing out 
the cell s, and displays its fibrous texture morn clearly than in 
the normal condition. 

"This cl1ange may exist for a long while without causing any 
disturbance of the renal functions, a lthough a very little inc1·ease 
o[ the arterial tension may suffi ce to a ll ow albrunen or blood to 
escape from the glomernli , owing to the fact that the outflow of 
the ,·enous blood takes place with difficulty. Another danger, 
however, exists, that, namely, of secondary disease of the kidney 

1 Ilnndbucb der pnr.bologiscbeu A.untomie. 3. Lieferung1 S. 631. Berlin, 1870. 
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provoked by its mal-nutrition, for the blood thus stagnating in 
its capillaries is poor in oxygen and overloaded with carbonic 
acid, and does not provide proper nutrition for the orgau; under 
these circumstances a granular degeneration of the epithelial 
cells takes place, chiefly affecting those which line the cmling 
cortical tubes; the cortical substance appears then of a pale 
grayish-red color, and stands out in marked contrast with the 
deeply cyanotic medullary substance. This peculiar color of the 
cortical substance is due to the fact that the swelling of the epi· 
thelium in the cortical portions squeezes the blood out of the 
capillaries surrounding them, and then, on section, the glomeruli 
-from which the outflow per vasa elferentia has been impeclecl
stancl out against the surrounding pale pa1ts as dark-red poi11ts, 
and not unfrequently some of their capillaries burst in conse
quence o{ this obstruction to the outflow, and discharge their 
blood into the tubuli uriniferi." 

Klebs clescribes a further clanger, namely, the possible occur
rence of intersti tial changes, which take place chiefly in the 
superficial cortical portions. Thus in recent cases one may find 
the interstitial connective tissue around the glomeruli and the 
commencements of the urine tubes beset by lymphatic elements ; 
and later on, perhaps, cicatricial connective tissue may form here, 
and through its subsequent contraction cause the obliteration of 
a number of urine tubes and l\falpighian bodies . 

Rindfleisch' disputes the occurrence of a congestive nephritis, 
but admits u proliJ'eration of the interstitial connective ti ssue, 
-regarding this, however, as the result of its hyper-nutrition, 
since it bears all the characters of being an homologous de
velopment. 

'Vhile Bright pronounced th~ changes induced in the kidneys 
by general venous stasis to be something different from kidney 
disease proper, ancl while Traube after him maintainecl that they 
shoulcl not be looked upon as inflammatory in origin, LecorcM 
alone has quite recently described them as constituting a peculiar 
form of hi s interstitial nephritis or sclerosis. 

It certainly aclmits of di spute, however, whether the increase 

1 Lebrbuch dcr pathologischen Gewebelehre. Leipzig, 1867- 09 , S. 436. 
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o[ interstitial connective tissue-a process broughi about iu so 
many organs of the human body by persistent venous conges
tion, and by which the implicated organs become so remarkably 
tough-should be regarded as inflammatory, or not. According 
to the ordinary acceptatio11 of the term, it ce1-tainly shot1ld not 
be so regarded. The brown pigment induration of the lungs, 
observed in connection with valvular defects at the mitral orifice, 
is not designated as an interstitial pneumonia; and the thicken
ing of the peritoneum, that follows upon portal congestion, no 
one thinks of calling peritonitis. In the congested kidney, at 
all events in m·ery pure example of it, the characteristic accumu
lation or lymphoid elements in the interstices between the tubuli 
is not discoverable, and I ham never seen inflammatory swelling 
of the epithelial cells in the tubes, though I will not dispute the 
occurrence of a fatty degeneration, that is, of an atrophic wast
ing, of these cell s. I attribute the shall ow, cicatricial depressions 
-such as I have often seen in large numbers upon the surface of 
the kidney in old-standing cardiac cases-to the atrophy or 
wasting of a certain number of curling tubes, together with the 
glomernli belonging to them; but these are of course to be dis
tinguishec1 from the deeper, more penetrating scars that mark 
past embolic processes, such as are so often found among the 
results of long-continued 1·enal venot1s hypermmia. I have 
never, however, witnessed any contraction of the kidney to a 
size below normal as the consequence of persistent venous con
gestion, but I have often seen cases of genuine contracted kidney 
in which the patient, while still under my observation, has had 
enclocarditis, affecting the rnitral valve and leading to its per
manent defectiveness; and from this I am Jed to think that, in 
the cases of contraction of the kidneys supposed to be due to 
persistent venous congestion in consequence of heart disease, 
contusion has ari sen regarding the actual sequence of events in 
point of time. 

Rosenstein, 1 it should be stated, offers another hypothesis in 
explanation of this combination of atrophied kidneys and cardiac 
vail,ular lesions; he regards both events as co-results of one and 

11. O. 8. 54, 
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the same fundamental malady-rheumatism. But to this I shall 
revert later on, in my account of acute nephritis. 

Among the changes fouud in the body after death, besides 
cyanotic iuduratiou of the kidneys aml the causes lead ing 
to it, I must yet di.rect special attention to the dropsy: first, 
because it is au almost invariable coincident symptom; and, 
next, because it lies in close causal relationship to the functional 
di orders of the kidney associated with genera l venous stasis. In 
nearly every case of this kind the dropsy is confined to that part 
of the bocly which is drained by the vena cava inferior, although, 
to be sure, one often finds considerable effusions in the serous 
sacs of the thoracic cavity-the heacl and arms being, as a 
rule, free from dropsical swelling. 'rhis peculiar distribution of 
the dropsical effusions, differing as it does so entirely from that 
which occurs in the course of kidney diseases proper, is due to 
the unequal manner in which the blood is distributed through
out the veins, and is connected with the disturbance in the renal 
functions only in so far as this predisposes in a general way to 
dropsical effLLsions. The mechanical reasons for this so con· 
stant limitation of the dropsy to the regions clrained by the vena 
cava in feri or, in all heart diseases, and especially in Yalvular 
affections of the lef t ostinm venosum, I have already endeavored 
to explain elsewhere.' 

Symptoms. 

Jn my description of the symptoms associated with congestive 
(venous) hyperremia of the kidneys, I shall take into consider
ation those produced by the fundamental malady (whether heart 
or lung affection) only in so far as they assist us in understand
ing the functional di sorders of the kiclueys. These symptoms 
consist, on the one hand, in a general overfilling of the veins, 
advancing even to well-established cyauosis, and, on the other, in 
diminished follness throughout the entire arterial system-an 
emptiness sufficient to render the radial pulse small and feeble, 
ancl in extreme instances even imperceptible; in short, the symp-

1 Deutsches Archiv !Ur klinische Medicin. Dd. 4, S. 200. Amuerkung. 
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toms are those of extreme elevation in the tension throughout 
the venous system, wi th a con esponding diminu tion of tension 
tlu·oughout the arterial system. Disturbances in the rhythm of 
the movements of the heart and other irregularities of the pulse 
do occur ; bu t they are not constant, and, besides, they are not 
symptoms which interest us in thi s connection. 

Ii we now take the renal symptoms provoked by general ve
nous stasis-as indttced principally by valvular lesions of the 
heart, insnfficiPntl.r compensated- and compare them wi th those 
causecl by pa rtia l venous stasis, such as results from obstruction 
of the rnna cava, we shall perceive that the di sorderecl functious 
of the kidneys, in ca rd iac deficiency, are only partially dne to 
1·enous hyperrnmia of these secreting organs ; they are, in fact, 
largely due to the associated diminntion of arterial pressure. 

It is ordinarily not un til the heart defect has existed fo r some 
time, and cya no~ i s of the face has indicated the accumulation of 
venous blood in the peripheral rnins and the inadequateness of 
the compen atory arrangements to overcome the obstruction to 
the circulation, nor until breathlessness upon e1·ery sligh t ex
ertion has grievously impaired the facili ty of locomot ion of the 
affected indi1·iclual, that dropsy, beginning by anasarca of the 
lower extremities, directs attention to the renal functions. In 
every such case 0 110 finds that the quantity o[ urinary water 
excretecl daily fall s far below the normal average. This scanty 
urine, too, is usually of a dark, brownish-reel color, and, although 
clear when first passed, quickly becomes thick , throug h an 
abundant deposition of Ul'a tes; its ordinary reaction, when there 
is no special influence a t work to affect this, is strongly acid. 
This acidity of the urine in heart disease appears oft en to be due 
to the presence of a free acid, since uric acid is often excreted 
with the urine, either in crystalline form or in the shape of small 
concretions (gra,,·el). The specific gra.vity of the urine is always 
raised above normal, reaching to 1030 or even beyond 1035. The 
mine, as might be inferred from this high specific gravity, con
tains a large quanti ty of solid constituents, among which the 
urea, by reason of its quantity, occupies the first place. The 
]Jercentage content of urea in such urine as this may even exceecl 
five per cent. The urine in heart disease, too, as a rule, is much 
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richer in uric acicl than that furnished by he:Llthy ind.ivicluals 
uncler ordinary conditions, both in percentage ancl in absolute 
quantity. 

Directly clropsy has begun, one fincls the urine also constantly 
albuminous. The quantity of albumen remains, howe.ver, as a 
rule, small, selclom reaching to two parts per thousand. In such 
cases we !incl that, coincidently with the appearance of albumen 
in the uril1e, the sediment examined uncler the microscope pre
sents small, pale, homogeneo t1s casts, although never in large 
quan tity; rarely a few scattered epithelial cells out of the tubuli 
stick to them. Besides casts we very often Jincl in the sec1iment 
some scattered reel bloocl-cells, but never so many as to give the 
urine a reel color in consequence. Shoulcl this be the case, a 
hemorrhagic infarctus proclucecl by embolism may be conjectured 
to have taken place in aclclition to the existing venous hyper-
mmia. 

There is no pain or even any cleciclecl tenderness on pressure 
in the region of the kidneys in venous hyperremia; but shoulcl 
these symptoms be present, they woulcl indicate that, in addition 
to the hyperremia, a hemorrhagic infarctus lrncl formecl or lhat 
calculi were present in the pelvis of the kidney, both or which 
complications I have seen. The swelling of the kidneys, under 
these circumstances, takes place too gradually to proc1uce any 
considerable irritation of the nerves c1istributec1 to the capsules 
of these organs. 

As above remarked, the attention of the medical man is, as a 
rule, clirected to the renal functions of a patient suffering with 
heart disease, only after dropsy has set in, ancl then he discorers 
just that character of the urinary secretion which I have pre
viously described. The quantity of fluid secreted remains scanty 
so long as the dropsy is on the increase, ancl all this time the 
urine retains the features above mentioned, being of high specific 
gravity, albuminous, etc. 

" 'hen once establishecl, these disturbances of the renal func
tions, in persons suffering from heart di sease, may persist, 
without any remission, up to the enc1 of life, ancl cleath is 
then usually ushered in by continually advancing clropsy and 
increasing clifficulty of breathing-proviclecl uo process of em-
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bolism or other accidental complication, derivecl more immedi
ately from the heart, serves to extinguish life more suddenly. So 
far as my own experience extends, urmmic symptoms are never 
associated ~oitli heart disease, unless some other complication 
beyond mere cyanotic induration co-exist, and this fact Traube 
has already insisted on. 

Iu other examples of heart disease we see the functional dis
turbances of the kidneys subside again completely, and this, too, 
often quite suddenly, so soon as the patient is removed from 
tmfa1·01·able cond itions and is placed under such as favor his 
recovery ; as, for instance, when miserable, neglectecl creatures 
of the yagabond class come, as I have so frequently had the op
portunity of observing, to enjoy the comforts of a good hospital. 
As is well known, in neglected cases of heart disease wonclerflllly 
mpicl improvement of apparently the most hopeless conditions is 
often effected by medical treatment when the clegeneration of the 
heart's muscular substance is not yet too far advanced. 

In other instances, one perceives a fluctuating energy of the 
kidneys, lasting for considerable periods. Thus for months the 
daily quantity of urine secreted may be scanty, the fluid pre
senting a high specifi c gravity ancl containing albumen; the 
dropsy too persists obstinately all the while. Ent yet even 
then an abundant secretion of urine may be re-established, the 
albumen disapp0ar. and the clropsy too entirely subside. I have 
known patients with heart disease, who llad been unable to lPave 
tbeu· heels for half the winter, to enjoy afterwards years of rela
ti1•e health, before permanent cardiac insufficiency at length 
provoked clropsy afresh, and finally !eel to death. 

Analysis ef the Symptoms. 

That the disturbances or the renal functions in heart clisease 
do not depencl upon the anatomical state of tho kicl1wy-the so
callpcl cyanotic indnration-but simply ancl entirely upon the im
pairment of the equable distribution of the blood, causccl by the 
cardiac lesion, we are taught in the most incontI·o1·ertible man
ner by a careful and prolonged observation of the symptoms 
that take place in the vascular system, ancl of the bearing that 
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these have upon the activity of the kidneys. The same kid
neys, which for months had ecreted small quantities of dark 
albuminous llrine of high specific gravity, so long as the tension 
in the general arterial system remained far below normal and 
the cyanotic color of the patient demonstrated the serious Ol'er-
1·epletio11 of his veins, secrete ample quantities of urine free 
from albumen, clear, and of normal specific gravity. so soon 
as, iu consequence of some spontaneous process or cure, or by 
interposition o1 medical skill, the unequal di stribution of the 
blood is once more equalized, the natural blood pressure being 
restored to the arterial system, and the abnormal increase of 
tension in the veins becoming subdued. The following case 
will serve as proof of this. 

CASE Xl.-J. L., a field laborer, aged twenty-two years, born in Posen, was acl

mittcd November 24, 1874. Patient states that he has never been really ill before, 

and that he felt perfectly well up to two months ago. At that time, however, upon 

exerting himself unduly or going about rapidly, he experienced some shortness of 

hreath, and slight anasarca of his feet manifested itself. This swelling, however, 

soon mcrcasecl to such a degree that for the last three weeks he has been quite 

unable to continue his employment. 
Condition on Admission.-Tu a slightly built man, of scnrcely middle height, 

having feebly developed muscles, and but little fat upon him; face cyanotic; ankles 

and feet highly dropsical, and the skin over them somewhat purpfo-colored; thighs 

less swollen, but considerable redema of scrotum and abdominal walls exists, as 

well as of the subcutaneous connective tissue at lower pa1t of back. Ascites 

moderate. 
Tllora.c.-Cartilagcs of ribs on left side towards lower part of sternum are 

bulged considernbly forwards (voussure) i the heart's impulse is visible and can be 
felt on the left side of the sternum in the fourth, fifth, and sixth intcrcostal spaces, 

-in the sixth space to a distance of four ctm. outside the left nipple. At the left 

margin of the ensiform cartilage, in the pit of the stomach (anticardium), there is a 

distinC'tly visible and palpable systolic impulse. Well-marked undulations are 

visible in the jugular veins of the neck. No liver pulse could be detected with 

certainty. The c:mliac dullness extended beyond the normal limits in every direc

tion: upwards it cxtendeJ to the second left intercostnl spnce, upon the left side; 

towards the left, it extended a distance of four ctm. outside the mammary line; 

and towards the right, three ctm. beyond the right border of the sternum. The 

liver dullness extended downwards on the right side in the mammary line, to three 
ctm. below the right costal arch. 

Auscultatiou discovered a systolic, and besides this nn exceedingly rough 

diastolic murmur at the apex-beat of the heart. A systolic murmur, whose char· 
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actcr difTcrcd Cl'l'ICntially from that heard at the apex of the heart, was distinctly 

audible at the left margin of thccnsiform cartilage, at the point of visible pulsation, 
in the pit of the stomach. Aortic sounds feeble but clear; accentuation of the 
diastolic sound over the pulmonary artery; pulse 116, small, feeble, irrcgulur; 
respirations, 28 i urine dark colored, and estimated to contain about 0.2 per cent. 
of albumen. 

Dia9nosi.!.-lnsufficicncy with stenosis of mitral valve; dilatation and J1ypcr
trophy of right ventricle; relative in.mfficicncy of the tricuspid valve; passive 
hypcr::cmia of liver and kiclueys; secondary dropsy. 

November 2(ith.-Ordcrcd infusion of digitalis and neutral mixture, cqualpnrts: 
a tablespoonful lo be taken every two hours; complete rest in bed. Under this 
plan of treatment the patient improved very rapidly i Lhe pulse diminished in fre
quency, sinking first to 84, und then to 72; it became regular and full, and the 
arterirs felt teuse i the cynnotic color of the face and extremities disappeared, 
the urine increased in quantity. On the 30th November there was scarcely a trace 
of all.lumen to be discovered in the urine, and the dropsy had disappeared. 

The following table gives a summary of the daily secretion of urine during 

this period. 

_::_l!f£K?!. S,eo.Gm• ~l~'""c~'.';,:TJ_n,m .. >. 

X?~·~~:: ! ~il~ ~~~g 5 aot~~e 0.13 5.0 27.1 OnN~:e~t~~! 
11 27 S:JO 1082 atrace the albumen 
" 2s::. G20 1024 a trace amounted to 
" 20. . 3580 1010 a trace in 0.2 per cent. 

II 30 ... 
Dec. 1 .. 

'.: ~::. 
h 4 . . 

41GO 
2000 
2870 
2:J40 
1710 

1010 
1007.5 
IOOD 
1013 
1015 

day's urine. 
0 
0 
0 
0 
0 

On December 2cl the digitalis was left off; from this time on the quantity of 
urine sccrctc<l hegan to diminish, and fell, in the course o( the next few weeks, to 
about 850 c. ctm. per clay, remaining at this low figure for several days. Traces, 
too, of albumen were again found in the urine, notably in that which was passed 
during the day-time, when the patient was out of bed i hut with the re-establish

ment of the patient's strength, the urinary secretion increased again, without the 
employment of any medicine, antl the albumen once more disappeared from it. 

Now there can be no doubt that in this and other similar 
cases the diminution in quantity of the urine is simply attribnt
nble to the diminution of the arterial tension. For, upon the 

VOL. XV.-14 
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restoration of the natural pressure throughout the arterial system, 1 

there at once ensues an abundant secretion of urine, and this 
increase may even be so great that-both in the present case and 

in others where I liave given attention to tl1is point-the actual 
quantity of fluid drained off by the kidneys may be largely in 
excess of that which has been taken in drink or otherwise in

gested with the food. Upon the same conditions, too, the vari
ation in the specific gravity of the urine depeHds. 

In many cases of heart disease the functions of the diges
tive organs and the assimilation of food may proceed toler
ably well, although decided symptoms of c:u·diac insufficiency 

have set in; and, in correspondence with this fair fulfilment of 
the nutritive processes, nearly normal quantities of nitrogenous 
excreta are furnished by the tissue interchanges, and pass into 
the blood. In cyanotic induration of the kidney, the epithelium 
preserves its normal properties, and continues to fulfil its func
tion of separating the products of nitrogenous waste from the 
blood. The small quantity of urinary water which the glomeruli 

furnish, when filtering under feeble pressure, leads to the con
centration of the secreted fluid or its high saturation with the 

solid constituents of the urine. In persons who are extremely 
reduced, and in whom the nutritive interchanges are brought 

1 The appended sphygmographic tracings show the pulse waves obsen-ed in the~ 

of the patient L. Curve I. was taken on the 23d of January, when the secretion waa 

very small and the urine albuminous; Curve IL on the 21st of February, after the 

patient had taken digitalis, when the secretion was abundant o.nd the urine free from 
albumen. 
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down to a minimum, one finds the urine, although greatly 
diminished in quantity, often of low specific gravity. 

Further, the uric acid, among the specific elements of the 
urine, often occupies, so far as actual quantity is concem cd, an 
important position, reaching, in some cases of heart disease that I 
have observed, to the proportion of one to twenty in relation to 
the urea; bttt this depends not upon the condition of the kidney, 
but upon the influence which the disturbance or the respiratory 
functions in hea rt disease exerts upon the tissue interchanges 
and the p1·oducts issuing from these.' 

The relatively, and often absolutely, large quantity of uratcs 
conta,ined iu the urine in heart disease is the cause of the abun
dant and ordinarily in tensely colored sediment which forms 
in it on it cooling . The comparatively small quantity of urine 
water furni shed cannot hold these salts in solu tion, first, because 
thern is too little of it, and, second, because under the conditions 
abo1•e noticed, the mine, as a rul e, presents a strongly acid re
action, and the mate of soda containecl in it is therefore in the 
form of an acid salt, and one that is wi th difficulty soluble. I 
have already above expressed my surmise, that a free acid is 
likely often to be fonncl in the urine of patients snliering with 
heart disease; at least, I ca nnot otherwise explain a symptom 
which I have so often observecl, namely, that the uric acid, in 
patients suffering from hea1t di sease, separates itself from its 
combination with its base while still within the urinary chan
nel$, and is eliminated in the crystalline form, or while sti ll 
within these channels forms small concretions (!iravel). The 
catatThal swelling of the rnncous memb rane lining the pelv is of 
the kidney, which is so often present in congestive (passive) 
l1ypenemia oE these 01-gans, with the abnormal separation of 
fermenting elements which it implies, may perhaps exert some 
decomposing action upon certain of the constituents of the urine, 
and thus gi1·e rise to the formation of a free acid (Meckel and 
Keherer'). 

1 Compare Bartels, Ilnrnsiurenusscheidung in Krankheitcn. Deut.sches Archiv f. 
klin, Med. Rd. 11 S. 13. 

'Compare nlso Neubauer und Vo,qel, Anleitung zur qualitntiven und quantitntiven 
Analyse des Hurns. 6. Auflagc, S. 109. Untersuchungcn von Voit und llofmann. 
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I consider the albuminuria of heart disease to be the conse
quence of the abnormal increase of bloou pressure in the renal 
Yeins, and assume that the albumen does not pass through the 
capi llaries of the :Malpighian tufts, but is forced throngh the 
walls of the intertubular capillaries directly into the urine tubes. 
By the same channels a few red blood-cells emigrate and reach 
the minary secretion. The reasons for this have been already 
stated by me in cletail (page 46, et seq.). The albuminuria comes 
and goes in heart disease with the appearance and disappearance 
of the cyanosis, with the depression and elevation of tho arterial 
tension. 

In uncomplicatecl cases of passive hyperromia of the kid
neys the quantity of albumen contained in the urine is quite 
insignificant, seldom reaching to more than 0.1 per cent.; and 
since the excretion of albumen in this di sease only occurs when 
the urina ry secretion has been reduced to a minimum, the actual 
loss of albumen which the system suffers in this way does not 
exceed a fraction of a gramme for the entire twenty-four hours. 
Such a loss as this can exert no intlnence either upon the nu
trition of the body at large or upon the composition of the 
blood, and therefore can have no direct bearing upon the ap
pearance or subsidence of the dropsy. 

On the other hand, the appearance or subsidence of dropsi
cal swellings in heart complaints has the vel'y closest dependence 
upon the quantity of water that the kidneys excrete. li the 
elimination of urine falls far below what is norrnal , by reason 
of diminution in the arterial pressure, water is retained in the 
blood, and the serum becomes thin and hydrremic. Then, as a 
further result, dropsical swellings take place in those parts of 
the body where the veins are most highly congested with blood, 
- wi thin the province, therefore, of the in fe1-ior vena cam. If, 
under these ci rcumstances, we should succeed in overcoming the 
Cil'culatol'y distul'hance and in restoring the normnl arterial ten
sion, the kidneys often separate enormous quantities of aqueous 
urine from the impoverished serum, and the dropsy rapidly dis
appears. 
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Course and Terminations. 

The progre ·s of the symptoms ill passive or venous hyper. 
romia of the kidneys ilepends entirely upon the nutul'e of th;i 
original malady which gave rise to the general venous stasis. H 
this is of sucl1 a character that the circulatm·y clisturbance 
which has beell produced, admits of diminution or eompe11sation, 
as when a newly instituted mitral deliciency becomes co111pen· 
sateil by hypertrophy of the right ventricle, the symptom :; or 
rcmtl hypencm ia, if any such have manifesteil themselves, fall 
into abeyance so long as the (:0111pensation is adequate. Ou the 
other hand, the rl'nal symptoms become pel'111anent, when the 
compe11~alory provisions arc no Jonger sufHcient to overcome the 
obstruction to the circt1lation, when-to hold fast to the example 
alJ"eady offered-the muscular substance of the hypertrophied 
ventricle has at last become fattily degenerated, and the heart's 
pump action steadily morn and more impait"ed. The daily quan
tity of mine secreted then becomes progressively scantier, until 
at last the secretion may nearly cease al together before the 
l"'ti ent dies; death ensuing then by dropsy or the most extreme 
kind, if not p1·0,·oked bProrehand by some intereu1TPnt accident, 
cerebml embolism, pulmonary apoplexy, paralysis of the heart, 
or the like. 

'l'h>tt uncmic acciclents do not occur, as already remarked, in 
the functional renal di sordl't"s provoked by venous congestion, 
is due in part to the circumstance, that in the indurate(l cyanotic 
kidney the epithelial lining or the urine tubes remains entire and 
sound. and that, although the quantity of water separated by the 
Malpighian tufts is reduced to a minimum, it stil l suffices to 
eliminate the excrementitious urinary constitt1ents from the 
blood anil to prevent any accumulation or them either in this 
or in the tiss1tes. This is verified, too, not only by the clinirnl 
obserrnlion of patients suffering from heart dispase, in whom 
otten ,·cry large amounts of the specific urine constituents are 
found in small quantities of urine, bnt also by the \"Pry inge
nious and instl'Uctive experiments of _!leidl:inhain nnd NPisser.1 

1 V'ersuchc libcr clcn Vorg:ing der lfarnabsonderung, in Verbindung mit Hcrm Stud. 
med. A. Nd~sa angcstcllt, vou R. Jieidenhain. Plli.igcr's Archiv fiir die gesamrnte 
Physiologic. lld. 91 S. 1. 
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In these cases of heart disease the appearancPS found at the au· 
topsy may often be interpreted as affording eviilence against the 
universal applic<Lbility of 'l'mube's explanation of the urromic 
manife::; tatio11::;. Ura.ve degrees of brain oodema, such as are Ior 
the most p<Lrt Counil in the bodies of those who have ilied or renal 
disease with uncmic symptoms, are by no means uncommon at the 
antopsies or persons who suffered from heart disease, but who yet' 
had not shown any symptoms o( urromia. That in heart disease 
there ex ists an over-repletion of the veins besides this mdema, 
cannot invaliilate this objection to Traube's theory. Kussmaul 
anil Tenner, to whose experiments Tr::rnbe refers, perceived epi
leptiform twitchings in animals whose tracheas only had been 
ligate(]; the supply or arterial blood to the brain being thereby, 
as a matter of course, interrupted, while the venous supply, how
ever, still continued. In determining the question of why urre
mic symptoms are not forthcoming in hea rt disease, notwith
standing the extreme diminution of the urinary excretion, there 
remains still another factor to be taken into account, namely, 
that in this last stage of heart disease the tissne interchanges, for 
evident reasons, "re seriously interfered with, and that conse
quently only insignificant quantities of excretory material are 
formed, of which quite a considerable quantity m[ty be lodged 
in the dropsical effusions, and thus remain outside the blood 
and lymph vessels. 

Diagnosis. 

Any obstruction offered to the blood cnrrent, through the 
entire ,·enous system, must also, of necessity, implicate the renal 
veins ; and a serious grade of cyanosis endur'ing for any length 
of time permits the inference, even without further evidence, 
that the kidneys have, by reason of this obstruction, suffered 
the so-cnll <'cl cyanotic induration. 

On tlw other hand, the appearance of albumen in the urine 
in heart di seaRe docs not at all justify the deduction that this· 
abnormity of the renal secretion is the result o( a stagnation in 
the circnlation through the veins. Albuminuria in cardiac all'ec
tioas may be caused by hemorrhagic infarctions of the kidney, 
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or it may result from the complication of a prev iously existing 
renal diseasP-granular atrophy, for instance. I have never seen 
either parenchymatous nephritis or amyloid clisease associated 
with a chronic hea1·t affection which produced general venous 
stasis. 

Besides the evidence of the heart disease, the peculiar Ieatmes 
of the urine, its small quantity, high specific gravity, and slight 
content of albumen, should be sufficient to assure the diagnosis 
of cyanotic induration of the kidney, or at least of the existenc" 
of that permanently abnonnal distribution of the blood by which 
it is protluced . 

In hemorrhag ic infarctions of the kidney the quantity of the 
urinary secretion need not necessarily be diminished ; indeed, a 
diminution takes place only when the general arte1·ial pn'ssure 
is lessened and that in the veins is increased. Occasionally when 
large infarctions form, the patients complain of pain and tight
ness in one or other renal n •gion. If a large infarction causes 
albumintuia, one usually finds so much blood in the urine that 
a visible blood-colored sediment is iormcd, though this certainly 
does not occur in every specimen voided. The sed iment also con
tains blood casts, a feature which I have never seen iu simple 
passive congestion of the kidneys. 

In the cases I have observed of valvular lesions of the heart, 
complicated with granular atrophy of the kidneys, no S<' ri ous 
gmcle of venous stasis was eve1· reached. The ul'ine, therdore, 
presented the same characteristics which it ordinarily presents 
in the abo,·c·namc>d renal malady: it remained pale, and , in one 
instance, was o[ low specific grav ity up to the ,·ery last, although 
the daily quantity of urine passed became scanty \\·ith tlw pro· 
gressirn loss of the patient's strength. This case terminated with 
unernic convulsions ; the cardiac affection had evidently been 
established long after the existence of the renal clispase. It ap
peMs to me doubtful if disorder:; of the cii·c ulation, originating 
in rnlvular le ions and assoc iated with aclrnnred grnn nla1· atro
phy, can go on to the production of ex treme and lasting cyano:;is; 
the patient, it seems to me, would succumb before the <·ya.nosis 
became tle,·eloped. 
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Prognosis. 

Venous hyperromia of the kidneys is always merely a symp· 
tom of disease in some other 01·gan, and possesses, so far as the 
prognosis is concerned, only this value, it shows that functional 
cliso1·ders which accompany this condition of the kiilneys con
stitute an important link in the cha in of symptoms, and are 
proof that the circulation has suffered some serious disturb
ance. If this ernbarrnssrnent of the circulation is overcome, such 
alterations of the renal strnctures as have been meantime pro
duced, entail no important after-events; but in tho larger num
ber or cases the defects in the circulatory organs ure of an irre
parnble nature, and while the c1istmbing effects of these can be 
counteractec1 for a long time by natural compensatory processes, 
and for brief periods by the use of certuin remedies, they sooner 
or later lead to permanent inadequacy o[ the naturnl blood-driv
ing fol'Ces, and consequently to a prernuture death, which, it is 
true, is materially hastened by the failure of the kidneys to per
form their functions. 

The duration of the renal malady depends, self-ev idently, upon 
the nature of the primary disease. Ordinarily the renal disorders 
in heart disease pursue a chronic course, tiuctuating according to 
the variations in the energy of the heart, but increasing, as 
time passes on, with the aggravation of the card iac affection. 
The renal symptoms may be moderately ucute, anc1 may amount 
to a degree tl1reatening immediate danger, as when some fresh 
attack of endocarc1itis occurs in a case of old valvular deficiency. 
vVe must not forget, however, the possibility of repair and of a 
return to relative health. 

Treatment. 

The treatment of this condition of things turns natmally, 
in the first pluce. upon the original malady. If we succeed in 
overcoming tlrn disturbunce in the circuhttion, Lhe functions of 
the kidneys wi ll speed il y be re-establi shed. But sin ce, in most 
cases, as stated, there ex ists an irreparable fundamentul malady, 
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our attention must be, as a rule, directed to taking careful obser· 
,-ation o( tlte way in which the central organ of the circul a tion 
perfo rms its duties ; and since it undergoes, as is well knowu, 
extraordinary vici situdes in the course of t he chronic affections 
lo which it is liable, we should, if po:;sible, at the very com
mencement of seri ous irregularity in i ts action, take those meas
ures which the immed ia te condition requires. The violence and 
rapidity o( the heart bea ts, which so often interfere with the 
complete Jilling of the left ventricle in mitral cleflci ency, may be 
subduNl ll"itlt certain ty by digitali s. Our thanks are clue to 
Niemeyer for having correctly laid clown the indica tions fo r tho 
employment of this wonclerful l'emecly in the condition abo,·e 
mentioned. Under its u se the heart's action becomes qui1•tec1 
in the course of a few clays, the nonnal and equable d istribn· 
tion of the blood becomes restored, the cyanosis disappears, the 
neal'ly an estecl urinal'y secretion l'etums in ab undance, and the 
dropsical effusions soon become absorbell . 

In other cases the feebleness of the heart's action may com
pel us to empl oy the most powerful stimulan ts- ca mphor a ncl 
musk ; fo r under these condi tions stimulants become lite bes t 
cliurPtirs. 

h is not, h owcv<' r, my te..sk to di scuss here the entire thera
peutics o[ chrnnic heart di sease, bu t to tn•at merely of that 
slate o[ things wl1ich the renal di sturbance a ncl its s<'q nclm 
specially p rolluce. Jn this direction, there[OJ'l', I shall address 
what remarks I have to mak!'. 'Ve have to considc1', thl'll , 
the abnormal diminu tion of the urine ancl the clrnpoy, wl1ich 
bPcome the object o[ our spl·eial attention, wlwn the thera
pPutic rneasun•s a.bovo ind ica.tecl no longer suffieP to regulate 
the elrculation ancl distri bution of the blood, ancl thus to pro
<·uro a n•q niRi tr discharge of mfoe. 

As to s1wC'i fi c d iuretics, much must not be expcct!'cl of them, 
so long as the filtration pressure upon the Jlfal pigh ian capillary 
C'o il s rnntinuc'S to be clecideclly below the normal standai·d . 
-~t the same time, I am not at all pn' pa red to deny to diuret
ics a benl'fieial acti on. In partir nlar, I [ancy that tho potash 
salts combin C'cl with nn organic nC"i d nmy, en·n under tho above 
conditions, exert a diuretic effec t. Their employment has the 
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additional effect of neutralizing the acidity of the urine, since 
the potash compounds, by becoming further oxid izecl within the 
bloocl are eliminated as carbonate of potash from the system 
(thro1;gh the kidneys). Thus the risk of formation of concre
tions from the crystallizing out of uric acid within the renal 
passages is obviated. In such cases of chronic carcliac affection, 
with secondary venous hyperremia of the kiclneys, in which cligi· 
talis is iuclicated, I orcl inarily prescribe thi s clrug, in combination 
with a neutral salt of potash, accorcling, for instance, to the fol. 
lowing formula: a tablespoonful every two hours, of a mixture 
of two parts of nen tral mixture to fi vc of infusion of digitalis. 

In the dropsy of heart disease I liave never seen the essential 
oils or acricl vegetable diuretics exercise like effects in increas· 
ing the urinary secretion, and I have therefore aban4oned their 
use. 

'Vith the means above given, however, one often does not 
succeecl, in cases of passive hyperromia of the kiclneys, in aug
menting the urine and subduing the dropsy. \Ve are com
pell ecl in these cases to drain the system of water by other chan
nels, in orcler to reliern the cliscomfort and remove the danger 
with which the increasing clropsy threatens the patient; and, 
to this end, we may resort to clerivation , either by way of the 
skin or by w:iy of the intestines. The old physicians preiened 
attaining their object by promoting watery diarrhma- partly, 
prob:tbly, because an efficient cliaphoretic treatment is always 
fraught with greater trouble than the administration of some 
drastic purgative pill or decoction of colocynth , and partly be
cause the very hancly practical modes of procuring diaphoresis 
now possessed by us were not known to them, but more per· 
haps because they fearecl that in the use oi energetic sudorific 
measures they would subject patients suJTering from heart 
disease to undue ri sk. 

According to my experience, gath~red in the earlier years ol 
my prnctice, the drastic purgatives nearly always fell short or 
their aim of removing cardiac clrop,y. The d ropsy was not got· 
ten rid of in this way, but the means employed were certain 
to upset the patient's digestive and :issimil:tting powers very 
greatly; indeed, it is only necessary to take the trouble of ex-
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amining the watery frecal stools passed under these conditions 
to find peptones in them regularly, ancl often in abundance, 
if not, as often happens as well, albuminous substances in sol u
tion. Now the result or such proceedings must be the further 
weakening of an organism already brought quite low enough 
in its nutrition; and in this general exhaustion the previously 
damaged heart, too, must participate. It is for this reason that 
I holcl the treatment of cardiac dropsy by drastics to be alto
gether objectionable. 

On the other hancl, we ought to resort, without any sense of 
fear, to the second method of removing wate1· from the system, 
namely, by promoting the sweat secretion or till' skin. \Vith 
this object in view, no one would nowadays employ the once 
favoi-ite clwgs, spirit of 11Iindererus, etc., substances reputed to 
possess a sweat-promoting action. A really eflicient diaphoresis, 
one which is to drain water away from the body, without the 
ad.ministration, either at the same time or just before, or a suit
able quantity or some hot or cool drink, can be accomplishecl 
only by heating the skin through some agency which acts upon 
it from without. This application of heat to the smfaco may be 
made by maintaining tl10 bocly in hot air or hot ,·apor baths, in 
steam closets, or in warm sand baths, or by sunounding the 
person with wet Wl'nppings, and then preventing surface evap· 
oration by extra coverings. 

The method, however, most agreeable to the patient, and at 
the same time also, as I believe, most effective, is to heat the skin 
by dry hot air, as is clone in the so-callecl Tmkish bath. This 
plan is g1·eatly to be preferred to vapor and steam closet baths, 
since thereby any actual O\·erheating of the body is avoiclecl, 
although the atmosphere of the suclatorium is commonly raised 
to above 50° R. (145° Fahr. ). The sweat, which pours freely 
from the wholt• surface or the body, when such a temperature 
as this is reached in the chamber, rapidly ernporates in the dry 
hot air, and the heat r0quired to convert the palpable rnoistnre 
(standing on the body in the form of drops) into vapor is ex
tracted in pa1·t from the surface of the bocly, and in pa1'l from 
thl' Jaye1· of air which li es next against this. It is for this rt'ason 
that, after a half hour's stay iu the Turkish bath, in a room 
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heatecl up to 66° Cent. (or 151° Fahr.), the deeper-seated parts 
o( the body never rise one whole degree of Centigrade scale, as I 
have myself ascertained by observations maclc upon a man, thirty 
years of age, in to whose rectum I introduced the thermometer 
bulb while he. was iu the bath-chamber (I myself also being 
present). At the expiration of half an hour, I was forced to in
terrupt the experiment, for the man complained so much o( the 
burning pl'Ocluced by the heated g lass case which s u1Tounds the 
stem of t.he thermometer. By staying in the Tmkish bath, a 
sound inclividmcl may Jose t\\'O kilogrammes (about five and one
third pounds) o( water, as was shown by one of my assistants, 
who tril'd the experiment on himself, by weighing h is own com
pletely naked body both before and after the bath. 

'l'he requisite conveniences for carrying out this plan of treat
ment by hot-air baths ought to be fol'thcoming in all ht1·ge hospi
tal s whern cases of dropsy are treated. In the Kiel Academical 
Hospital pl'ovision has recently been made fo r the erection cf a 
bath-room of this kind. In a private house an imper fect sub
stitute for the hot-air chamber may be contrived by seating the 
patient npon a wooden stool, in a well-warmed room, and putting 
one or two spiri t lamps on the floor under the stool; after the 
lamps have been lighted, blankets should be wrapped round the 
patient in such a manner as to cut off the atmosphere imme
dia tely SUl'l'OUnding him from that or the 1'00111 at large, !Jis head 
alone being left exposed. 

The so-called hot sancl baths doubtless exert a similar effect 
to that obtained by the llSe or the dry hot-ail' bath; but I have 
never rnadc use of them myself. 

P ersons suffering fl'Om heart disease shoulcl never be allowed 
to use the so-callecl Russian steam baths. It is true enough that 
a stay in the chamber fill ed with an atmosphere of aqueous ra
por, heated up to 50° R. (145° Fahr.), will provoke pl'Ofuse S\\'eat
ing; but then, si nce the surrounding atmosphere is saturated 
wit,h moistme, no evaporation of water can take place from the 
sur face of the body ; the heat, thernfore, developetl by the tissue 
changes, which the high temperature has thus rend<' l'ed exces
sive, mu t accumubte in the body, for th is is not only unable to 
throw off any of its heat into the surrounding medium, but must 
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absorb still more caloric from its wet hot enveloping atmosphere. 
In one man in 0111· hospital , who used the vapor bath heateu to 
58° Cent. (122.5° Fa hr. ), I obserrnd an elevation of temperature 
amounting to 3.6° Cent. take place in the rectum, white at the 
same time the pt1lse was raised to 170 and the resp irations to 44 
- effects to which I shonld never venture to expose a patient 
suffering with heart disease. 

To institute an effective diaphoresis, we are restricted, in the 
great majority of cases, to the prescription or prolonged hot 
baths at a tcmperattU"e of 40° Cent. (104° Falu·.), or even up
wards of this. 

According to Liebermeister's 1 plan, the patient should be 
placed daily in a hot bath (at a temperature of 38° Cent. or 
100.5' Fahr.), and the temperature of this should then be grad
ually raised up to 42° Cent. (107.8° Fahr.) by the addition of hot 
water; aftPr the bath has been rai sed to this temperature, the 
patient should remain in it as long a time as he comfortably can 
(not beyond a full hoU1"); the room being thoroughly warm, he 
shonld then be as quickly as possible packed in prev iously 
warmed blankets, and be kept wrapped up in these for one or 
two hours; he is then, finally, to be rubbed down quickly and 
put into a prev iously warmed bed. 

Even cardiac cases bear this mode of treatment exceedingly 
well; still, until they are accustomed to it, it is as well to limit 
the durntion of the bath to half an hour, and to direct the at
tendants never to lose sight of the patient while in the bath, that 
they may be ready to afford him the requisite help in the event 
of his being seized with faintaess. 

I have not yet instituted any ohs01Tations upon th0 lwhavior 
of the corporeal temperature during the progres · of this form of 
hot batl1; it undoubtedly rises, but certainly not to any danger
ous extent, as is the case under the Russian steam bath, where 
heat is suppli ed to the body, not merely through the skin , but 
through the lungs, by the inl1alation of the hot vapor. 

Less efficient than the above-mentioned means for producing 
diaphoresis, is simple packi ng in wet cloths; but this method is 

1 Prager Vierteljn.hrsohrift. Bd. 72. S. 1, et seq. 
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not to be despised when the opportuni ties of apply ing better 
measures fa il us. 

''There the diaphoretic method, however, fail s to restrain the 
dropsy, there is no hope tha t better results will follow upon any 
other plan of treatment. I would expressly caution against too 
speedily resorting to mechanical measures for the evacuation of 
dropsical elrusions. \Vhile, however, I consider paracentesis 
abdominis in exces ive collections of ffuid in the peritoneal sac 
as a safe and proper proceeding in cardiac, as well as in some 
other form s of dropsy, I cannot say the same of repeat<'d scari
fi cations of the swollen limbs. Notwithstanding the exercise of 
great care ancl cleanliness, we cannot always succeed in prevent
ing the punctures from becoming the starting-points of an ery
sipelatous or gangrenous inflammation. Before proceeding to 
scarification, however, we ought to follow Bock' s recommenda
tion, and introduce a fine canula (like the hollow needle of Pra
vaz' s syringe) into the dropsical limbs, so as to allow the ffuid to 
escape g radL1ally, drop by drop, and thus relieve our patient. 

2. Jschromia of the J{idncys and its Results. '.l.'he Choleraic Affec
tion of the Kidneys. 

I schromia of the kidneys-tl1at is, the more or less complete 
interruption or stoppage of the arterial blood-supply to the kid
neys, occurring independently o( simultaneous general hyper
repletion of the venous sy stem-comes before us in practice only 
in the asphyx ia stage of cholera, ancl in other conditions which 
interfere in a similar manner with the general circula tion. For 
practical purposes, renal ischromia may be considered merely as 
a symp tom of cholera. 

Attack s o[ cholera of the se>erer kind- let the in terpretation 
of its cause be what it may, for i t does not concern us-lead, 
wi thont exception, to grave disturbance o[ the renal secretion, 
up to its complete suppression. That the dry ing up not only of 
the urinary secretion, bnt also of all the other secretions, in 
cholera is the consequence of the lowering of the arterial blood 
pressure, no one will dispute any longer, since Griesinger's inves· 
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tigation of the matter. Griesinger called a ttention to the fact 
that the anatomical changes, which are developed in the later 
stages of the di sease, do not exist at all at the time when the 
com]Jlete suppression of secretion really commences, and ca nnot, 
therefore, be the cause of the disorder of function which exists. 
The interruption of secretion that takes place corresponds ex
actly with the results that follow upon artificial compression (up 
to occlusion) of the renal artery in animal s.' The structural 
changes which the kidney s unc1ergo in the cholera process are 
also identical with those t11at Cohnheim ' observed in the kidneys 
of animals whose renal artery and vein he had firmly ligated 
upon leather ancl kept closed a cer tain time. 

In point of fact, the cholera process a t i ts heigh t leads to 
complete stoppage of the circulation, like that wh ich Cohnheim 
produced in a kidney artifi cially, in the experiment rdcrred 
to abo,·e. Cohnheim, in his masterly treatise, gives us accurate 
information regarding the destructive results (in respect to the 
nutrition and structu rn) enta il ed by complete and prolonged in
terruption of the cirnu lat ion, not in the kid ney only, bu t also in 
other parts of the bodies of animals,-those parts, fo r in stance, 
which arc so organized tha t the changes which take place in 
them can be accurately stucl iecl fo1· a considerable leng th of time. 
He shows t11 at the g rade of nutritional disturbance in the ti s
sues thus involved corresponds directly wi th the leng th of time 
during which the circu lation is interrupted . If thi s be quite 
short, the circulation is resumed quick ly and without difficulty 
- indeed all the more easily, because the vessels in to w!Jich the 
blood ngain has free entry a t fil·s t become widely dil ated. Trans
parent ears or rabbits, fo r example, are then seen to become 
fi ery reel in color. Gradually the vessels contract afresh, and, 
without e,·incing a trace of fnr tlwr change, the normal state of 
the parts is restored. Bn t if the in terruption continuP for a 
longer time, when the ligature is removed, not nwrely do the 
vessels remain dilated, bu t there is swelling of the enti1·e orga n, 
or of those parts from which the bl ood supply has thns been cut 

1 Compare Mrrx Ilcrrmrmn, Ueber den Ein llu~s def!. Bluldru ckes auf die Secretion 
dc11 Harns. Zcitschrift fil r rn.tionelle I\fed icin. Dritte fif' ihe. fl<l. 17, S. 1 , ff. 

i Untersucbuogen iiber die emboliscbcn Proct>s.se. Dcrliu , l f;72, S. 47. 
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oll',-swelling produced by effusion of blood plasma through 
the walls of the vessels, antl by the emigrat ion, in large num
bers, of red and white blood corpuscles through the walls of 
both rnins and capilla ries. If the auricle of a rabbit be ligated 
upon a cork stop1wr fo r some time, there ensues not merely a 
boggy ccd0ma of the orgn n-the first resnlt of a brief stoppage of 
the circulation-but even hemorrhagic infarction in its most typ
ical form. Cohnheim saw a kidney swell up to twice the size of 
that on the other side, and become black-red colored both on its 
surface ancl in its substance ; and under the microscope he found 
tha t the capillaries ancl other vessels of both the cortical and the 
meilu llary substances were ve1y full of blood, while a moderate 
number of blood-cell s occupied the interstitial tissues and the 
lumina of the urine tubes, principally the straight ones. The 
urine, too, was bloody. 

In the kidney, as in the case of the frog's tongue and the 
transparent ear of the rabbit, if the circulation is intenupted for 
too long a. time, it is never resumed a.gain ; if the artery remain 
ligated beyonil a certain time, necrosis sets in ; and then, when 
the ligature is loosened, the organ remains ffaccid and of a dirty 
gray color, ancl g radually softens down into a yellowish gray 
pulp. 

Cohnheim states that the disturbances of nutrition which the 
protracted stoppage of the circulation through the tissues in 
question produces, are due to the injury which the walls of the 
vessels suffer in their substance ; yet he was never able to dis
cover the slightest alteration in the minute hi stological struc
ture of vesse ls that had been thus a long while deprived of the 
contact of the blood that should have circulated thro1v'11 them. 

If now we compare the effects of the cholera proc~ss upon 
the kidneys with those of Cohnheim's experiments upon the 
same organs, the identity of the two becomes self-evident. A 
short attack of cholera acts like arterial ligation of short du
ration; the secretion stops directly the blood pressure falls 
below a certain minimum; when reaction sets in , the arteries fill 
afresh and freely, the secretion retmns, and all is normal again. 
But in the more serious cases, where the stage of asphyxia is 
somewhat prolonged, the secretion tarries its return ; the first 



l~C Jt _E)ll .\.-ETlOLOGY. 225 

portions of mine passecl are albuminous ancl often blood-staiiwd; 
the vessels into which the blood passes once more are dilated, 
and, whereas, in their normal condition, they had J'l'sisted trnnsu
clat iou, they now allow some portion or theit• contents to pass 
throngh theit· walls. In the grn1,est forms o( the complain t, 
attended by protracted asphyxia, the urinary sec retion is nut 
rPsnmed-not eve11 after the pnlse has become (nil, and tltP skin 
ltot, and t he re-establishment of the natm·al circulation elsewhere 
is plainly apparent. 

That the comparison I have instituted between tlte effect of 
the choh' ra process u potl the nutrition of the reuul tissues and 
the results of temporary artificial iuterntptiou of the circul a ti on 
is correc t, is a lso proved by the disorc1en; of nu trition whi <' h are 
occasionally foull(1 in o tlw r organs in the bodies of those who 
c1ie of cholern, affording appearances which cOtT<'spond eutirely 
with those obtaiued by Cohnheim in his expe rimPnts. Pot· in
stance, I may call attention to the hemonhag ic iufaretious which, 
in protracted cases of th is di sease, are often fou nd iu tlw luugs 
anc1 splee n, as well as the patches of enteritis which adrnuce 
nearly to gangrenous destruction. That the kidneys suffer 11 1ore 
commonly titan other organs from inflammatol'y changes after 
an attack of chol ern, may well depend upon the contlitious 
under which the circulaLion is canied on throug h these organs, 
and the peculiar arrangement of the vessels in the cortex, which 
pl'Offer great opposit ion to the rorward cunent or the blood,-a 
slate or affairs, therefore, which, in the preseuce or general de
pre"sion of the arterial pressure, will lead to comple te intetTup
tion of the blood current more easily in this than in any other 
netll'ork or capillaries in the body. 

Consideration of this peculiar di stribution of the J'<•rn1l 1•es
sels-the fo rmation of the marvellous network that lies bptween 
the Yas affei·ens ancl vas ell'erens of the glomernlus antl the 
breaking up again of the latter into a srconclary eapillary 
network-compels us to recognize notab le dill'er<>nces bet11·pen 
the effec ts or complete closure of the reual vessels by ligat ure 
and the operation of the cholera process. 'l'hns ligature will 
cut oil' the circnlation quite equally from all the 1·essels of the 
kidney, whereas the ·holera process will affect first and foremost 

VOL. XV.-15 
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the i-esscls oI the cortex. This difference, perceptible in th~ 
change:; first operated, corresponds with what may be seen later 
on in the ultinmte results attainetl by the two mocl es of pro
cedme. \Yhil e Cohnheim, in the course of hi s experiments, 
notked tl1at an equal dilatation took place in the rnssels of both 
the cortex and the medulla , cholera leach principally to nut1·i· 
tional t11ange,,; in the cortex. The opposite opinion, held by 
Yi1·chow, that choler:i nephriti s should be regarded as the ex
tension of a c<Ltarrh from the peh·is of the organ upward; 
through the papilla~, although accepted both by Heinhardt and 
by Leubuscher, has not been confirmed by hter i·esearches. 

But between the two processes refen ed to above, lL wider 
clliterence obtains-one doubtl ess founded upot1 the circumstance, 
that when the a1-terial ligatm e is loosed, the bloocl stre<Lms back 
ag<Lin suddenly, with the full force of normal arterial pressme, 
into the vessels from "·hich it has been exclnded; whereas the 
cil'Culation, afte1· cholera, is at first only gradually re-estab· 
lished. How far the dissimilarity thus obtaining in the twn 
processes explains the features of unlikeness in the results. we 
are not yet in a position to decide. 

The ll:forbid Anatomy of the IUdney in Cholera. 

In persons who have died of cholera, the kidneys exhibit 
very Jiiforent appearances, according to the stage of the disease 
:it which death has been induced. 

If the patient succumb at the s tage of asphyxia, the kid1wys, 
as Heinharclt and Leubuscher 1 found, are not particularly 
enlarged ; the vessels-the veins chietly-were sometimes slightly 
hypencmic, but that marked capillary injection, obsen·ed in a 
later stage, was never noticed by them in this early one. But 
all·eady in those who died aspbyxiated, they often found faded 
patches in the kidneys, spots that looked white or yellow: 
their interprPtation of these thus altered po1tions was, that the 
renal tissues had been infil trated with exudation , and they 
thought that this depriv:ition of color manifested itself first in 

1 Virchow's Arcbiv. Bd. 2, S. 496. 
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the pyramids. It was for this reason that they adopted tl1 e 
theory put forth by Yircl10w, and n1entioued briefly abo1·e. 

Buhl • found the kidneys, after an attack of cholera of only 
twelve hours' duration, shrunken, firm , tough, a11d presenting, 
upon section , a dark, brown-l'ed, somewhat livid, color; ancl 
dark blood dripped from the cut surfaces. I , too, in a similar 
cast', have seen the kidneys looking smaller than nornial. 

Reinhardt and Leubuscher found, upon microscopical Px
amim1tion o[ these faded patches in cholera kidneys of the first 
stage, that the epithelial cell s of the mine tubes were so lil"mly 
adherent to one another that upon pressure they could be sepa
rated from each other only by the use of much g reater fo rt-." 
than is ordinarily l'equired . The epithelium, too, in these 
spots was cloudy and more opaque than elsewhere. .1.lreudy 
at this same stage the lumina of the urine tubes were not 
uncommonly foLrncl blocked up with exudation ; a nd whpn 
the algid condition had endured for a considerable tilll<', lit-111 
cylindrical deposits were found in the tL1buli uriniferi, aud es· 
pecially towards the apices of the pyramids. 

Ludwig l\Ieyer ' lrns followed up these inves tigations of Rein
hardt and Leubusclwr upon the renal anatomical changes i11 -
ducec1 by cholera. Ile brings into prominent no tice the peculiar 
stickiness oi the kidney, found even after a very rapidly fatal 
ttttack of chol0ra; "it is as if the kidneys were saturated with 
albumen. " Ue, too, like R einhardt, describes, as characteristi c of 
the cholera kidney, the Pxtraordinarily er~rly fatty metamorpho
sis oi the epithelium and the exqnisitely diffuse form of the dis
ease, so that in one and the same fine section, prepared for micro
scopical examination, a nd taken from the cortical snbstance, tubes 
that were more or less highly fattily degenerated, and sprinkl ed 
with hemorrhagic foci, lay close to bundles of tubes whose cou
tPnts appeared to be normal. Meyer, however, does not mention 
notiC'ing the departnre of these changes from the pyramids as 
ta1-ting-points, and Kel ch ' denies Virchow' s doctrine positively. 

1 Zcit..ichrift filr rationelle 1\fedicin. 18;}5, S. 47. 
"Beitrng 7.llr Pathologic des Choleratyphoids. Virchow's Arcbiv. Ild. 6, S. 471. 
3 Revue Cri tique et Recherches Anatomo·physiologiques sur la Malo.die de Bright. 

Archive~ de Physiologic Nonnnle e t Pathologique. 2mc SCri e. Tome I. 1874 1 p. n2. 
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• ~s to t lie n'nal changes developed Jatpr on in the cou rse of 
the disease, after the stage o( reaction l1 as til't in, a ll obsen'ers are 
agreed that thP:-5l'.) i1wolrn the ('Ortic·al ~uh :-3t::t nce by preference; 
this pa1'L swclb up, and the whole kidney thus lweonws g reatly 
enl argl"'d beyond its normal volume. Th i::} orga n obtains a gray
white colo1" and is more easi ly torn than it should be. But 
e\'«' 11 at thi ti stage the unsymmetrical nnrn1w1· in whieh the 
changt>::; ~pread Ls 'l.Uite not icc•able, the lJynunkb rPta ining for 
thl' 111 o::;t part their no rmal coloring clo::;e by gray-white p01·
tion::; or cortical s ubstance j ce1'tain spots, hOWt'\0

(' 1', ol the cortex 
a::;sume a. bright yell ow coloration, from accu111ulatio n of a. quan
tity o r fat in the epithel ium . \\'here the proc·oss is furth er acl
nt.nced, the urilw tubes are rnuch cl istendec1, an(l ap1)ear, under 
the mil'roscope, comp letely opaque lo transmitted light, while 
!1en· and thPre the enla rged epithelia l cell s are broken down 
into a fatty detritus. 

Reinhardt, whose description I hav<' follow<'ll in this account 
ol' llw cholera kidney, finds i t remarkable tliat co rnparatil'e!y 
so 1·ery lit tle hypenumia o( the organ should precede these 
ehanges, and that fatty degeneration shonlcl take place in the 
c<•lls t11 us attacked withi u so few days from the connnencement 
o( the di sPase. Other observers found fatty d<'gcneration of the 
Ppi thelium within twenty-four h onrs from the llate at which the 
pl'Ocess of disease began. Buhl 1 ~a.rs, wlwn the change has 
advanced to its fulles t, the corti cal substance is seen to be re
d nc<'d to a white pulp, crnamy 0 1· pus-like, although its micro· 
scopic feat ures show almost nothing b nt fat. 

Ludwig )foyer ' was the lit-st to show h ow perfec tly entire the 
;\falpighian cap;ules and the capi llary co il s o( the g lomernli 
remain, even when the renal epithelium has undergone serious 
ehanges; and this circumstance bas similarly been attested to 
by every later observer. 

From the accounts g iven by R einhardt and Leubnscher of 
what they Ionnd, I may call espec ial attention to the presence of 
l11 •mo1·1·hagic infarctions in the cholera kidney. They had already 
S•'en some small infarctions in thr kidn rys of a p erson who died 

1 1. c. s. 58. ' L c. S. 490. 
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in the algid stage ; with this exception, howerer, these changes 
were found either in those who had died in the typhoid stage, or 
else oi complications in the stage of reaction. The infa ret ions 
were without exception seated in the cortical substance, and in 
onP instance were so ex tensive as to occupy more than two- thirds 
or the co rtical sub:;tance. Ludwig l\Ieyer, too, mentions a case 
of extensi1·e hemorrhagic infarctions of the kidney a ftercholem. 

The accounts of writers are silent upon the state of the inter
tubular ti ssues ; Kelsch only states that no change can be 
detected in them. 

The mucous membrane of the minary passages, the renal 
pelves, the m eters, and the bladder is found swollen and coated 
with a yellow, pus-like material , form ed of desqua111 ated epithe
lium, mucus- 0 1· pus-cell s, and in the later stages ot the d bea,e 
it is hypenemic, especially about the neck of the bladder, where 
ecchymoses may even be formed. 

Now, how shall we explain the changes, above described, 
which the kidneys of cholera patients present to us I R einhardt 
and Leubuscher regardecl them as an inflammatory infiltration. 
Yil'Chow had previously described them as ca tarrhal nephritb. 
Frerichs describes Lhem as a peculiar form of Bright's disease. 
Ludwig Meyer, nevertheless, is unwilling to accept Reinharclt' s 
interpretation of the renal changes of cholera, viz., that they arP 
the consequence of inflammatory irritation d ue to some peen· 
liarity in the composition of the blood induced at this s tagP of 
the complaint. Ile says : " In the fi rst place, the appearances 
presented by the special secreting s tructures themseh·es, which 
would hp first ancl most exposed to the action of any such itTi
tant. s1wak a t onre against the adoption of thi s idea, "·hieh 
indeed is still purely hypotheti cal in its na ture; and then, in the 
next placP, all the conditions fi t in so entirely with the supposi
tion of a di sturbftnce of the circula tion-such as actually Px ists 
- as the c'Ut>e of the renal changes. that we may almost look 
upon th.i s d ew as establi shed to a certa inty . One needs merely 



230 llARTELS.-THE DIFFUSE DidE.\;-)ES O"F 'I'Hl~ KlDNEY::I. 

to glance at the symptoms of asphyxia, allCl at the bodies of 
1 hose who have died thus asphyxiated, to possess an all-con
,·incing pictu1·e of this blood stasis in the capillaries and enfoe 
H)"Ste m of veins. The stagnating blood allows a }Jart of its serum 
to diffuse itself through all the tissues, soaking them with a 
soh1tion of albumen; the skin becomes boggy, the muscles sticky 
ancl still'; the serous membranes are covered with a layer of 
albumen, which bestows on them a soapy feel, and makes them 
glide very easily out of one's hand; the kidneys present the 
same characters. '' 

\Vho, then, perceiving the direct conespondence between this 
acco unt of the facts observed and the results of Cohnheim's 
clever experiments in the temporary interruption of the blood
cmrent thrangh organs that admit of being watched the while, 
but wotlld be convinced by them 1 The only dillerence lies here, 
viz. , that Cohnheim has placed a different interpretation upon 
the process which he was able to follow step by step throughout 
its whole course, from that which Meyer has presented us in 
explanation of the changes found in the cholera kidney. It is 
not the stasis of the circulation through the veins (a thing, more
over, which exists originally no more in the cholera kidney than 
it docs after ligature of the renal vessels) that induces the dilata
tion of their walls and'. the alteration of their permeability; these 
changed conditions are directly clue to some di s turbance in the 
physiological functions of the vessels. The first event that 
happened when Cohnheim loosed the 1 igature of the vessels was 
the dilatation of them all; shortly afterwards the arteries began 
to contract again. But not so the veins; these remained dilated; 
and, watching them attentively, one had not long to wait before 
evident ancl abundant migration of the colorless corpuscles began 
from all the small and medium-sized veins; and, self-evidently, 
tl1ere was also an escape of bloocl plasma, which made the rab
bit's ear thus treated swell up to the thickness of a centimetre. 
l\Iigration of the colorless corpuscles also tookplace from the 
capillaries; but here, as Cohuheim observed, red corpuscles made 
their way through at the same time (per diapedesin).' 

1 1. c. s. 36. 
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Kelsch al so clid not fail to perceirn the corresponden<'e 
between the condition of the kidneys foll owing cholera and 
that which was µrodnced by artificial interruption of the 
renal circulation. He is unwilling to ad mit, Lowernr, that the 
abo,-e-described renal changes partake of the natme of inflam
mation, becaltse he is unable to find in these organs nnder 
such circumstances the essential proof of an inflammatory pro
cess, viz., cellular infiltration of the intersti tial tissues. At the 
same time he denies the existence of any kind of hyperU)mia; 
ancl his inability, therefore, to lind evidences of an intlamrnatory 
process loses much of its value, since, while the German writers 
fail to make any mention of the state of tlw intertubular stmc
tnres, all are agreed that venous hypen.ernia follows regularly 
upon the renal ehanp:es induced by cholera. One might suppose 
that Kelsch's inV<'S tigations of the cholera kid ney had been pur
sued at tha t stage of a ffairs, or at tha t time, when the migrated 
colorless cell s had been ali·eady taken up by the lymphatics, a 
proceecling which Cohnheim was able to follow direct ly in his 
experiments upon the frog's tongue, and which took place under 
fa1•orable ci1·c um Htanc-,•s ve1·y quickly. KPbch attribu t•' · the 
swelling of the white cholera kidney to a necrobiotic de•trnc
lion (disintegration) of the epithelial cells, brough t about by the 
ir:;c lHcmia. 

It is irnpos.::; ihlP for rn e to under~tand how the kid1wy~. hy a. 
simple cutting-of! of their nntritious supply-as Kelsch rnain
tains- can become la1·ger ancl heavier, or how, without the inter
vention of an increased blood suppl y, a new fo rmation of epithe
lial cell s can take place in the cholera kidney in the room of 
tho•e which have been removecl by necrosis-a regeneration 
which Kelsch himself has observed. 

For myself, I ham no hesitation in say ing of the p rocess 
which ta kes place in the kidney after cholera the same that 
l'ohnheim said in rPgard to the pa thological changes which the 
ra.bbit' s ear suil'ers in temporary in terrnption or the circnla tion 
th rough it: " Now, if these changes be not inflammatory in their 
nature, ancl the whole process do no t admit of being regarded and 
clescribecl as inflammation of the ear, I should certa inly like to 
know what we are to understand by the term inflammation." ' I 
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should therefore, in a certain sense, havP bePn more correc t in 
describing the eh oll'raic renal affection in the [ollowing secUon e>f 
my work, which treats o[ acute parenchynrntous nephnt1s, 1[ th" 
state of kidney leading up to it had not bl'Pll aC'co111panied hy 
di sorders of fun ction, which were in themselres quite pec ulia1-. 
Moreo,·er, the furthtr progress of the jntlarnmali on of the kic11wy 
which follows choh·rn differs so essentially from all forms of 
renal inll a mmatiou of other orig in as to establi sh its claim to a 
separate not.ice. 

The Inrther co u1·se of th i::; affection, for in stanee, is entirely 
analogons to those processes seen and dPscrib<•d hy Cohnheirn in 
the parts of a nimals upon which he experimented. .Just as, after 
too prot racted ligation of the renal vessels, he obserrecl that the 
whole kidney became a gray-yellow fawn-colored pulp, so Buhl 
found that the cholera process, a[ter it had adrnnced to its 
furth est ex tent, left t lw cortica l substance of tht· kidney in :;ome 
places pale and pnltaceons-although, of cour::;e, changes ;.;o 
ex ten:;i,·e as this would always be rare, since death, for the most 
part, anticipates their clevelopment. 

In cases o[ recovery , quite like what happens after a tempo
rary artificial interrnption of the ci1 ·culation, the functional dis
turbances effec ted by the cholem d isappear aftt'r a littl e while, 
and the anatomical changes subside as well. The albuminuria. 
a nd the excre tion of casts-the eritlencps of the anatomical 
changes impressed- last but for a few clays, ancl then complete 
r estoration to a herLlthy sta te follows, ju:;t as, aft~r speedy 
remonll of tho ligature from the rabbit':; em", the morbid changes 
entailed soon enti rely di sappear. 1 kuow of no instance in which 
the passage of thb choleraic affection of the kidney into a chronic 
renal disease, in a ny war akin to 111 orbus Brightii, has been 
affirmed with certain ty; the two cases of llamemik1 s, cited 
by Freri chs, ca nnot be accepted as examples, since from llamer
nik's own ~ sca11ty account o [ them i t remains by no means cer
tain that the indiridual s affected had not had renal di:;ease before 

1 Dr. J1ilius Colmltciui1 Neue Uutersucbungeu ii.ber Jie Eutzi.indung. Berlin, 1873, 
S. G7. 

1 Die Cholera cpidcmica. Prag, 1850
1 

S. 12.j u. 126. 
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they had cholera, as happened in one of the patients in my own 
clinical ward. Indeed, the first of llamernik's cases scarcely 
admits of any other interpreta tion. 

The woman's attack o f cholera was so slig ht that she was able to go about her 
dutic:; in the house . '\then the cliarrhrea ceased , the pat ient had an extreme urti
caria , for which she came in to the hospital. ·· Tlie urinary secretion the while 

was abundant enoug h, the urine was pale, and contained n moderate amouut o f 

allmnu•n." 
After n lapse of rather more than foutteen days, the patient had become drop?.- i

cal; by degrees the dropsy steadil y increased ; urre mic symptoms and death ensued. 
'' At th e autopsy the ordinary appearances o ( Brig ht's disease were disconrcd ." 

Of th e second ca~e it was likewise stated that the cholera artccti on was so sli g ht 
that the pati c;nt "was able to get about the g reater part o r t he time." When, 
however, the e\'acuations ceased, albumen remained in the urine; th e patient 
became gradually dropsical, nn<l in a fow weeks from her illness died , with the 
ordinary symptoms o f Bright's d isease. 

No post· mortem appearances arc communicated. 
From these scanty d etails it is by no means clearly established that the paticuts 

were reco vering from real cholera. 

Al'cording to Meyer's idea, the kidney affec ted by cholcia 
returns to its normal state by a fresh formation of epithelium 
in the place of that which has been dest!'oyed. He clesc!'ibes 
cdls which attmctecl his attention in hi s examination of tlie kid
neys belongi11g to later typhoid stages of cholera. These wel'e 
srnalle1· than the normal r enal epithelium, rather ornl in sha1w, 
ancl prol'idecl with long, ornl nuclei. Later on he was fot·tu · 
nate enough to find whole pol'tions of urine tubes lined with 
cells of this kind, some of "· Jiich appeared in process of tran
sition into fol'm s of the onlina iy shape.1 Buhl, too, speaks or 
reg1•nc!'ated epithelium. This new formation or epitlwlial cell s, 
to take the place of those which were cast ofl' ar tl• t· the attack 
of cholera, ltas quite recently been confirmed by Kelsclt. 

Sy mptoms. 

The ftrn l' ti onal disorders manifes ted by the kidneys cluring 
!lie choJ,•ra ]ll'Ocess stand in the closest rela tion to the se1·crity of 
the attack and the length of its duration. The mil clc1· forn1 s of 

I L c. s. 407. 
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cholera afrect the fun ction of the kidneys no further than any 
profuse excret ion of ttuicl s from the in testines might influence it; 
the senetion becomes scantier, ancl the mine 1·oided correspond
ingly more concentrated. It is hig hly probable that, e1·en in 
cases of well-pronounced vomiting and diarrha;a, so long as the 
pulse can be distinctly counted, and the skin remains in some 
measure warm, the urinary secretion will not be entirely sup· 
pressed, a lthough the bladder may not empty itself once in the 
twenty-four hours. In such cases the urine frequently does not 
exhibit a trace of albumen, and shows no casts; at all events, I 
have neve1· found casts in the non-albuminous urine of cholera 
patients in whom the urinary secretion hacl not been long 
anested, and who, as a matter of course, had never previously 
passed albuminous urine. On the other hand, I have had a 
number of cases where no urine at all was secreted for se1·eral 
days, although the pulse could be distinctly felt at the wrist. 

Should a genuine conclition of asphyxia with 1mlselessuess 
supervene, the secretion of urine ceases, as a rule, entirely, and 
is, in most cases, not established again, since patients in this 
condition mostly die. But should the alg icl stage be succeeded 
by tha t of reaction, the arteries then fill afresh, the warmth 
1·etmns to the skin, and the secretion of urine too generally is 
restored ; the return, however, of the secretion of urine will be 
delayed in prnportion to the length of time the stage of asphyxia 
has endured. Several clays of absolute anmia may thus pass 
away. Now, if the urinary secretion is entirely interrupted for 
only a short time, upon its first re-establi shment a very "mall 
quantity only is secreted, and this small quantity, in Cnr the 
la1·ger number of cases, contains albumen; albumen, howe,·er, is 
invariabl y present when the secretion of the kidneys lrns been 
for some clays completely suppressed. 

As to the othe r characters of the urine, first secreted anew 
after an attack of cholera-its speci fi c gravity, quantity, com· 
position, etc.-the accounts given do not quite harmonizP one 
with another, and this apparently for the reason that the por
tions of urine first passed fol low sometimes earli er and sometimes 
later afte1· the date of resumption of the renal functions, and 
also becan"e tl 1e urine that has been examined has been collected 
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at different periods a[ter the re-establishment of the secretion, 
often at widely diJrerc·nt periods, and must therefore have fur
nished varying results in the several instances. As a genentl 
sUttPment, we may say that after an attack of cholera the quan
tity of urine passed is, for a while (one or two days), scanty. 
In one of my cases, however, which ran on to a fatal issue in 
the course of three clays, and in which , in spite of well-marked 
cyanosis, the pulse i·emainecl remarkably strong, the secretion 
o[ urine (containing at first an abu11c1a.nt, and later on a small 
quantity of albumen) was so far maintained that a daily average 
ot 1,000 c. ctm. was passed. Ordinarily the secretion, when once 
interrnptecl, retum s at fit·st by degrees. The most accurate obser
vations upon the urine of cholera emanate from Buhl' and Dr. 
Oscar " 'yss.' Buhl's investigations upon the time of re toration 
of the minary secretion after cholera rest upon the data of 133 
cases. In fourteen cases, urine was passed between the eighteenth 
and twenty-fomth hours, in forty-one upon the second day, in 
forty-seven on the third clay, in thirty on the fourth day, in 
seventeen on the fifth clay, and in five upon the sixth clay. If 
by the sixth clay no urine had been passed, it nel'er was, for 
(leath ensued. The results of 'Vyss's investigations confirm 
essentially those of prev ious observers: in the first twenty-four 
homs aitel' an attack of cholera, from 100 to 200 c. ct111. of urine 
are passed; then, if reaction set in vigorously, the quantity of 
urine rapiclly increases, so that upon the second clay, in favor
able cases, the total may rise up to 400, or even, in some cases, 
to 800 m· 900 c. ctm. The following clays the quantity still 
continues to increase, and in the milder cases reaches its maxi
mum between the fifth ancl sixth clays, although in the graver 
ease's this may be postponecl till later, and in one case. for 
example, narratecl by 'Vyss, was only reached on the tenth day. 
This maximal quantity can be as much as 4,000 or 6,000 c. 
eun., as Goldbctum had already stated it to be: but the excessive 
urinary secretion then graclually sink s clown again to the normal. 
The sequelm and complications that may set in in the stage of 

I J.C. $. 24. 
1 Ueber die Bescbaffcnheit des Hams im Reactionsstadium der Cholera A.sintica.. 

Arcbiv filr Ilcilkunde. 1BG8, S. 232. 
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react ion al'e able to disturb this hypen<e('l'etion of the kidneys or 
e,·en to :lJTl'St it; anuria may occur onc:e more, and this i:s tlieu 
usually fa ta!. 

The specifi c gra,·ity of the urine Jil'st secl'etPcl after an attack 
oi cholera is found in different cases to be exceeclingly dh·erse. 
" "ys,, who ca refully tested the mattPI', fo und it to n11-y between 
1012 and JU33. But all obse1Tel'S are entirc> ly agreed that the 
spec ific gravity of the urine diminishes as it ~ quantity increases. 
so that it may sink as low as 1005, ancl upon the fifth clay aftPI' 
the restoration o[ tho secretion, an cl la I ('I" on, 111ay fn 11 en·n 
lower, ri s ing, of course, again to nol'mal as COll\'Ulescence pro
gresses. 

'J'he reaction of the urine is at first acid. The color of that 
pa~s1•cl first, after an attack of cholera, is rncl-brown or reel, 
rarely pale yellow. E1·en the earlier obser\'ers hacl notecl the faet 
that tho urine of cholern, a,Jterecl its color in a remarkable way 
when treated with the mineral acids; some, in consequence, hacl 
arri,·ecl at the iclen, that the coloring matter of the bile was pretty 
constantly present in cholera urine. " ' yss'" researches con
vinced him that the peculiarity " ·hi ch cholera urine hacl of 
becoming clark-colorecl by decomposition, or upon treatment 
with minern,l acids, rested. on its remarkably large content of 
inc1ic'1n, which, under the n.born-mentionecl influences, was con· 
vertecl into indigo. ""yss further found trno bile pigment in 
one case in the first urine secreted; in this instance, howerer, 
there was no icteri c tint of the skin. 

The Jirst post cholera urines, as I have seen myself, are in
variably cloudy. Casts are always present i11 the sediment, ancl 
these, as J\Ieyer has pointed out, are of a quite remarkable 
length, both thick ancl slencler, and are usua lly present in large 
quantity. " 'yss considers it to be a favorable sig n when eren 
tho Yery first urine, passed after the seizure, contains a large 
number of casts; he ionncl that those cases in which the mine 
Ternainecl poor in casts were always severe ancl usnally fatal 
ones. Sometimes the excretion of casts lastecl for only two 
clays. " 'yss lost sight oi them repeatedly 011 ancl after the sixth 
day; whernas, in other cases, he was still able to find them on 
the eleventh, twelfth, aml thirteenth clays. 
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\'arious kinds of casts are found in cholera urine. Accord
ing to my own obserrntions, far the most predominant are the 
perfec tly pale and homogeneous cylinders, the so-called hyaline 
forms; but when the excretion of casts has lasted for some little 
tiuw, these become dotted in parts with fine fatty molecules. I 
intt>rpret them, therefore, to he fibrinous coagula, or at all events 
the products of pre<"ipitation from albuminous urine. Finely 
granuhtr or fatty renal epithelial cells, or broken fragments of 
""Jls together with their nuclei, are very usually fou ncl sticking 
to thP!:;e casts. Renal epithelium, however, is present separ
ately, although there is not much of it. Besides these I have 
l'<'P<'atedly seen some peculiar forms in cholera mines-forms 
which Thomas, in his pre\"iously quoted work upon the renal 
affection of scarlet fever, has described as cylindroids. Ludwig 
)feyer ' and 'Vy~s' have obviously had the same objects before 
their eyes in their examinations of post cholera mine. \\" yss 
speak::; of having seen quite d:.uk, gra nular, crnmbling cast::;, 
a~'ociated with highly refractiv e, sometimes pale, straw- colorecl 
fonrns. In rare cases I ha.ve seen specimens of the former 
ra1'iety , but do not remember ever to ham seen the latter in 
cholera urine. " ' yss mentions the fact that he once found casts 
in the Jirst min<' passed, without any albumen being discover
able. 

Blood-coqrnsc les are ce1tainly no t always p1·esrnt in the first 
spec imens of urine secreted, although occasionally thPy occur in 
cons iderable quantity. 'Vyss even saw small blood-coagula .. 
But we must 1·ecollect theecchymoses wh ich occur in the mucous 
membrane of thP bladder, and only attribLtte the admixture of 
blood-corpuscles to the kidneys when blood-cas ts am also present. 

or t]1 p other rormecl elements discovered in cholem urine, it 
i · only 1wcessary to mention the epithelium from thP urinary 
passages-which " Tyss found to contain an unusual amount of 
fat-globules-an(l ptts·cell s in greater or Jess abundance; the 
latter probably consi st, in part, of white blood-corpuscles which 
have migrated from the vessels inside the kidneys, and in part 
of the products of catarrh of the urinary passages. The presence 

1 1. c. s. 486. 7J. c. S. 2.f-4 . 



of nrates, of octahedral crystals o( oxalat1• o r lime, ell' ., in th o• 
tiediment, is o[ no p:nti cular importance. 

K ow, except in the milder cases, i11 whidt complete suppre,;
sion of urine ne,·er takes p~ace, and in which the n~nal secretion 
either ne,·e1· contains :ilbnmen at all or exhibits 011ly tcmpoml'y 
traces of it, tlw fart may be assumed as an inrnriabl e one, that 
the first urine passed a(ter 'i well -marked attal'k or cholera does 
co11tai11 albu111Pn, ancl tl1is, too. for the lllost part in considel'
able quantity. 

L"nfortunately, I failed to aniil myselt o( thP only opportunity 
I m·e1· liad or estimating the quantity o( albumen contained in 
cholera urine; the occasion was one in which I aml my assist
ants were overwhelmed with other work to acco111plish, and 
these inquiries, which would have engaged so much tim e, \\'Pre 

fol'cecl to be left undone. 
The most highly albuminous urine which we haYe eve!" 

encounte1·ec1 contained, as was estimated, nearly two per thou · 
sancl,-certainly an insignificant quantity, if one compal'eS it with 
that contained in the urine in many cases of ncpl11"i1i s. \\' yss, 
too, ne1·er made any exact estimates of the albumen in his inves
tigations. According to my own scanty experience, which tallieo 
entirely with that of \\'yss, the mine first passed contains the 
largest amount o( albumen. In the milder exampl es or the co111· 
plaint, one occasionally fails to find albumen after the seconll 
day; the albumi11uria lasts, as a rule, from five to eight clap, 
and a lmost never continues beyond tlte encl of the second week. 

The percentage content or urea in cholera urin r naturally 
vari es greatly, fluctnating with the specific grnvity. It stands 
to reason that the absolute quantity must be very small, con
sidering the small amotrnt of urine secretecl,-ilt the first days 
reaching to only a fe w grammes,-and it is only the abundant 
secl'etion of the succeeding clays that leads to its excretion in 
large quantities. In this way, according lo Buhl, the faulty elim
ination oE the nitrogPnous products of tissue waste, brought 
about by the interruption of the renal secretion, is finally com
pletely made np. This compensation , however, follows all the 
slower, the longer the complete suppression is maintained. 

Like tho urea, the other normal constituents or the urine are 
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present only in small quantity in the first mine passed after an 
attack of cholern. But in the succeeding clays the quantity of 
tl11•oe other salt; i; not increased in the same proportion as is the 
un•'t, which has been stored up in the tissues and the blood 
throughout the attack. The explanation of this is tha t these 
othe1· (bloocl ) salts, and especially the chlorides, are carrietl off 
pretty freely from the blood during the cholera by the intestinal 
di8t: liarges. 

It is also worth noti cing that occasionally, in the comse of 
ronral escence, sugar appear; intermittently in tl1e urine, and in 
quantities which a re somewhat considerable. \\"yss, who care
fully investigated this post cholem glycosuria, di ,coverec1 sugar 
in the urine between the fifth and eighth clay; in a relath·ely 
large amount. 

Upon the etiology of the choleraic c1isorcler of the renal func
tions I have expressec1 rnyseli enough above. l\1(•yer, Buhl, arnl 
Griesinger attribute the interruption of the sec retion solely to 
the disturbance of the circulation. As further p roof of the co r
rectness of this ,·iew, I might direct attentin11 to the result; of 
llcrrmann' s ' experiments upon the effect of na1Towing llw 
renal arteries in living an imals by means o( a compressor ~ the 
secretion of urine wa; thereby arrested directly the blood p1·•'S· 
SUl"C fell to too low an ebb. 

No one reully has c1isputecl the Yiew that interrnption of th P 
circulation is the cause of arrest of the secretion of urine in 
cholera; lmt it is far otherwise in respect to the opinions enter· 
tainec1 as to what causes the delay in the retnrn of thi s secretio11 
aftt• r tlw re-establishment of the circula ti on. The eai·lier obsen ·
ers c!Parly were inclilwcl to attribut~ thi s reta rdation, or even 
complete suppression, o[ the secretion of nrine, that occ u1Tec1 
in the stage of reartion after cholera, to inflammation of the 
kidneys, or to blocking up of the urine tubes wi th the pl"Oc1ucts 

1 Ueber rlen Einfiu~ des lllutdrncks auf die Secretion des Harns Zeitschrift filr 
ration. Mcd icin . Dritte ll.eihe. Bd. 17, S. 1 ff. 
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of inflammation. They failed, howe1·er, to appr~ciate the fact 
that the inflammatory renal changes do not tak<> place during 
the attack of cholera, but appear first in the stage of reaction. 
Buhl 1 had already said: "The cause of this suppression cannot 
be any anatomical obstmction oE the passage', for the first and 
econd outflows of urine, even when these do not occur for the 

first time until the sixth day, must completely clear the pas
sages of any obstruction in them, and the second or third dis
charge woukl meet with scarcely any Inrther fibrinous or epithe
lial plugs to obstrnct its way; fnrtl101·, the albumen ceases and 
the i\[alpighian rnscnlar tufts too remain perfectly intact. 'l'he 
cause, the1·efore, lies solely in the intp1-rnption of the capillary 
interl"hanges pro1·oked by the attack of cholera in the kidneys, 
as wc,ll as in other organs."' This interruption of the capillary 
interchanges in e1•ery tissue of the body he describes as a kind o[ 
trance or apparent death. Ilow completely Buhl's views of the 
matte1·, so far as the Yessels are concerned, are justified by Cohn
heim" s experiments, I have detailed above. 

Tf now we tum our attention to the effect upon the entire 
body of this inte1n1ption of the renal secretion in cholera which 
we have described, the following facts impress themselves on us. 
The circ11lation, if interrupted too long, never re-establishes 
itself, and then there is no further return of the urinary secre
tion; or llie circulation is re-establ ished after some halt ing, and 
is associatecl with extreme di sorders of nutrition in the kidneys, 
depemlent on the abnormal permeability of the walls of the veins 
ancl capillaries for their contents. Under tl1<•se circumstances 
the renal secretion remains deficient, not suffi cing to carry off 
the nitrogenous products of tissue waste which have meantime 
coll<•C"tc·d in the system. 1..:nder hath conditions death may be 
nshered in by ur::ernia. The nutritional interchanges, it must be 
rPmembPred, do not stand still dnring the cholera process; 
indeed, upon the advent of the stage of reaction, they are 
increased above the normal, as is proved by the elevation of the 
bodily temperature. \Vere now the excretion of the nitroge
nous products of tissue waste to be completely anested, these 

1 1. c. S. 82. 
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must or nece sity remain stored in the fluids and tissues. So 
far back as 1830 Hamernik' arnwed that iu the grnver cases of 
cholera, where no Inine was passec1, he hac1 percL•ived that the 
sweat, which was abundant and sticky, and hac1 the odor of 
urine, if collected from the forehead anc1 nose and cheek-bones, 
ch•posited a sediment whiC'h cvaporateu down to a greasy pow
dl't", in which uric acid salts and fat cou ld be found. Schottin • 
obsprved that enorm ous quantities of crystalli ne fo rms were 
excreted npon the skin or the face, as well as on that of the 
upper part of the chest and arms, in cholern patiL1nts :just in 
the agony o[ ckath , and these he made out to be masses of 

It is possible that Ila memik's observation r est<>c1 upon 
similar data, am1 that hi s interpretation or them only was ('1'1'0-

nl'OUS.' Later on Buhl disco\'ered that the blood of cholera 
patients conta ined enorm ous quantit ies or Ul'ea. The blood of 
a girl who died in the typhoid stage of cholera (on the ninth 
day), witl1 symptoms of opisthotonos, gave him 0.2 per cent. of 
urea . 

" 'e see, therefore, that while cholera may not at the outsrt 
Jead to a fatal Coll apse, the suppression o( the rpna] fnnrtions 
wllich the attack brings with it may lend to death, and th is by 
urremia. Death, too, und er these circumstances, follows before 
any dropsy can occ nr from the arrest of the urinary secrPtion. 
Cholern probably ne,·er terminates in dropsy. ThP canse of the 
suppression of the s<.'Cl'<-'tion of urine is rertn.i nly thE' enormous 
chain of water to which the system is snbjPCt<'cl by the rnm iting 
and the diarrhrna, and by which the ,-essPls are rohbPd of the 
greater part of their contents and all the tissues arP clri<'d up. 
But i[ now tlw ch oleraic discharges rease, and water is tnkl'n up 
again into the blood from the intestines, so that the tissu<'s once 
more obta in their normal gmde of moisture, all tlw exc1·eto1"y 
matPrials that ha1·e col lt>ctPd in the tissues ai·e swept into the 
circulatory system again, and in the fa,·orabh• eases are fo rth
with cxc retl'd from the system by means of the exeessi,·e seem· 
tion of 1ll'ine. Should, however, this customary excessire secre-

1 1. c., H. 211. 

' Archiv lurphysiologischc Tlcilknnde. Bd. 10, S. 4Gfl ff. 
3 Thnti!!, urcn, nntl not as he supposed, the urntcs.-'l'ttA~S. 
YOL. XY.-10 
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tion of urine [ail, tlw retention of the excretory substances may 
pro\'oke a fatal attack of nnemin, to which some of the cholera 
pati,•11t~, who have been so fortunate as to escape the ti1·st perils 
or the attack, succumb. It b, of com se, perfectly con ect that 
every case of so-called chole1'<t typhoid is not the result or the 
ret<"'ntion of urinarv clements in the system, as \Vas once ass umed ; 
the i111plicat ion or ~ ther organs in processes or disease as sequelro 
of the cholera process-as, for example, the dysenleric-like, ne
croti c affection of the intest inal muco us membrane-can import 
very Sl' l'ions typhoid sympto ms into a case where the renal func
ti ons hal'e been tolerably well resto1·ed. Still, there will always 
n""main some cases who~e fatal issue, after react ion has set in, 
can only be attribntl•cl to either total supp l'Cssion of urine or 
its incomple te re-establishment. In such cases every symptom 
of acute urrc mia nrny he presented. But, ·peaking gC'nerally, 
cpi!Pptiform and spasmodic attacks are not \'e1·y common after 
cholera, as the experience of all who ha,-p had much to do "ith 
cholera teaches us. It is far more usual for a condition of coma 
to supcrvl•nc, without precursory cramps. In October, 1873, a 
laborer, thi1·ty-eight years of nge, the subject of granular 
atroph y of the kidneys, ancl wh o had hnd the good luck to 
S t11Th·c ni scri e::; o[ attacks oI nl'::e mic convulsions jus t a year 
befo re, succumbed to cholPra. The last fom clays or his life he 
di tl not pass a drop of mine, ancl died in the pro[oundest coma, 
withottL the slightest previous sig11 or convulsions. 

Diagnosis. 

So far as the diagnosis is concerned, it is only necessary to 
estnhlbh the fact that the patient is suffering from cholera; and 
this is not the place for me to dilate upon this subject. 

P rognosis. 

As rega rds the prognosis in any particular case, the degree 
or activity or the renal fonctions is or \'Cl'j' g rea t importance, and 
i t is only to the determination of this and the establishment of 
its rnlue in prognosis that I need address myself. 
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• \ ccording to all experiPnce, the mpicl return of the renal 
secretion aftl'r a seYere attack of choh'ra is a very farnrable 
8ymptom ; and, contrariwise, the peril of the patient' s life in
CL'em;cs with every clay that the suppression of urine is pro
tractetl: first, because t his retardation appoints an incomplete 
J'e-t'stablishment of the circulation ; and, secondl y, because the 
risk of the kidneys becoming incapable of resuming their func
tions increases with ('ach clay that these are abrogated. If by 
the sixth clay no sec retion has retmned, Buhl's experience is 
that it ne,·er docs, ancl that the patient's doom is scaled. But, 
e,•en when the secrl't ion returns at an earlier clay, c1angel' is sti ll 
to b!' apprehended. from the kidneys when the daily quantity 
of urine pt1'sed is an abnol'mall y low one; when by the fifth 
or six th clay a ,-ery ahunclant sec l'etion has not been e~tab

Ji,hed, Ol', alter being establi shed, has sunk afresh far below \\'hat 
is normal. If the urine is once secreted in lull fl ow, the pati(')]t's 
ri:-•k , so far as his kidrwys are concerned, is O\'erpast. En~ry 
tmce or former distnrhance in the organs themseh·es is most 
rapidly effac-ed ; no chronic renal affection erer remains as a 
secirn•l to the attack. 

'l'he pPn·entage qnantity of albumen contained in tl1 c fii-st 
mine is of no p:uticular prop:nostk impo1t. I l1:trc ('('11 cases, 
whe1·p the lir:-;t urine wa;; loadt'cl with albumen, i·np itlly l'PCO\'l'l'; 

and other,, in wl1ich the fluid first secreted affo rded scarcely a 
clonc1 by lwating, terminate fatally . 

\\"lwthl' I' the occn1-ren c-c> of any great num ber of casts in the 
first urine can be considerPcl a fornrable omen, as \ \"yss llas 
assumed it to be, I am not <Lble myself to decide. 

Treatment. 

The treatment of renal isclucmia ancl its consequences coin
cidt>s with that aclaptc•d to the attack of cholc>rn, and this np to 
the Jll't'sent day, for Iac-k of a better Oil<', and apart from any 
nwasmes of pr~phylnxi,, rt•mains nwrely the tn•at111011 t of sy111p
to111):; as thPF:.e ndsP. Since pn•ry endPnror to !'<'strain th<' prodip:i
ons chain of water fl'Olll the intest inal trac-t by direct mc•nm; has 
hitlwrto prnvcd fruitless, we should st1'il'e, on the one 11and, 
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to distend th<' capillaries of the skin by hot baths, aml by this 
means to di1•prt the blood stream that is rushing towards lhe 
in test ines, and, on the other, to assist lhe failing action o[ th 1• 
h eart by stimulating it. Such stimulants as can be swall owpcl 
do not exert much effect, si nce they are either rPjl'cted by 
vomi ting or fail to be absorbed at the right time. I tldnk I 
am justified in attributing good effects to a methocl o[ stimula
tion recommended to me by tbe late Dr. Lindwurm. a nd which 
consi ts in the subcuta 11 eous injection o r a decigrarnm e (one 
and a half grains) of camphor dissoh ·ed in a gra mme (fifteen 
drops) of ol ive oil , a measure which may be reper.ted c1·<'ry 
three 0 1· fo ur hours, or more or Jess frequently, according to the 
natu re of the case. 

In desperate cases I should certainly resort to the inject ion of 
w::nmed solu tions of sa lt into tlw veins, as first essaye'l by 
Engli sh observers of cholera in India. This method has lately 
been resunH'tl in J,ondon by Dr. Louis Stromeyer and Dr. Littl e, 
with sat isfacto ry results.' Two cases in which I tri ed it certainly 
remained unbeneti ted ; but t!Ji s may barn been, perhaps, because 
I operated too late. 

These, after all, are, so to speak, merely measm es of prophy
laxis, by which we endeavor to anticipate the dangers that 
attend the cholera seizure, and thu s prevent the occunence of 
the graver nutritional lesions of the kidneys. 

Once the cholera attack is passed over and reac tion has set 
in, if the urinary secretion is still delayed, we know of nothing 
that will estab lish its return. Stimulants, i[ the heart be failing, 
and warm baths to further the circulation of the blood, may 
well be resorted to; but we know of no way by which we can 
work directly upon the paralyzed state of the renal vessels. 

3. Parcncl1ymatous Nephritis. 

a. The Acute Parcnchymatous Inflammation of the Kidneys. 

The acute parP-nchymatous inflammation of the kidneys at
tractecl the attention of physic.ians long before they beranw 

1 Clinical Lectures und Reports of the Loudon Hospital. Vol. IV . 1867-'US, p. 
431 et.seq. 
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acqnainted with the chronic, diffuse, or di sseminated forms o[ 
n· nal disease; a t least they observed that ce1ta in changes took 
pla<'t' i11 th e minary secretion in this form oC the disease, and re
fe n·pd them with g reater or less certa in ty to certain anatomical 
t onclitions of the kidneys. E1·en in the last century acco unts 
wt• i·e written ancl obsen ·ations made by medical men upon 
d ropsy and hmmaturia after scarlet fever. \\'ells directed spe
cial a ttention to the character of the urine after sca rlet fe1·er, 
and showed that this secreti on, even when uncolo1·ed by blood, 
migh t still contain albumen. 

Fischer 1 appears to hal' e been the first person who ad mitted 
the existence of i.nffa mma tion of the kidneys a ftet· scarlet 
fr Vt' I'. 

B1ight J1imsclC, in hi s first publiea ti on, does not mention the 
influPnce which the scarla tina! prncess may t"XP 1 ·r i ~f' in originat· 
ing 1·enal di st•ase. But Hamil ton, as ea rly as 18:3H, reportecl that 
li e Imel Cound the post scarlatina kid1wy, even when no drop;y 
lwd ex isted, in jnst the sa me condi tion as in the first stage oC 
B1·ight' cl iseasc. Clnisti son, too, nw ntions scal'l ct fever as :i 

'
1 predi spos ing, if not evf' n the actual pxeiting cause" of g-ran· 

ular degeneration oC the kidneys (a dPsig nation under which lw 
included e1-ery diffuse a ffpc ti on Of these 01·gan"), and acld uCPS 
two rases, to one oE which a short acco un t oI the pm;t-mortem 
conditions is appended. 

P. Rayer, h owever, was the first to recognize and di stin
i<nish, clearl y and definitely, an acute from a clnoni c form of 
what he called albwnirwus nephritis; he also recognized the 
fact that the ac ute d oes not b.r any nwnirn alwa ys pass in to the 
chroni c fo 1·m, but usually onl y under I hose circumstances when 
the affect ion is leCt 11-bolly to irself. Jie described the symptoms 
and the co u1·se of ac ute rwphriti s, and at tri buted it in childre11 
to scarlet fever, in adults to the effect oC sudden changes of tem
peratut", espec ially to cold and moistnrt'. 

La te r Ge1'111ttn w1·iters maintained tliat acute parenchy matons 
nephri tis passed on into the first stage of their morb ns Brigh tii. 

1 ,Jonmal fiir prnktische Hcilk unde, ber:rnsgcgebcn von C. W: 1111/cland und E. 
O:rum. Fcbruar, l t::21. 
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Jolrnson call s it acute desqnamath·e nPphriti s, ancl appa1·enlly 
allows it to originate from eYery ca use which can -~in:! ri ~e ~o 
renal di::wase. Traube names it 1 hemorrhagic nephnt1s; but bis 
description of its morbi cl anatomy and its cour:;e does not seem 
to me to correspond with the reality. 

Jn the most recent German handbooks and students' works 
of reference it has obtained sometimes the name of catnrrhal, 
and at others that of cronpons nepluitis; and at the same time 
some of the cases are reckonecl among the chronic forms of 
]Xtrcnchymatous nephriti s. 

Lecorch6 treats of it as a "nephrite parenchymateuse snper
ficiellc ou ll•gCre. 1

' 

Etiology. 

The unmistakable causal connection between acute inflam
mation of the kidneys ancl certain proce:;ses which take place in 
the skin did not escape the notice of e1·en tho early obserrers, 
ancl as a result all sorts of hypotheses were suggested in expla
nation of the connection between the di sturbance of the functions 
of tho skin and the renal inflammation that succeeded it. The 
well-known fig ure of speech, howeYer, whi ch represents a certain 
antagonism between the skin a.nd the kidneys, affords us bnt 
little assistance in interpreting the facts ; and so far as tl1 e ini
tant substances are concerned, which, it has been nssunw<l. re
main behind in the system directly the sec1·etions of the skin are 
arrested, and irritate and inllame the kidneys in the process o! 
their elimination by those organs, 11ot one has hitherto been 
found. 

Acute parenchyrnatons inflammation of the kidney occurs, 
too, as admits of dl!monstration, under circumstances where 
there can be no question of its having be~n caused in any mras
ure by a previous skin affection. Nevertheless, the fact is well 
established that a great number of these cases either succeecl 
some impression that has been made upon the skin, or follow 
some pathological alteration of the general epiclermoid corering. 

1 Gesammeltc Beitrtige. Bd. IL S. 102D. 
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To one wbo impa1tially oh,;erYes the mfttter, it will certainly ho 
apparent that the relation between the change,; which tab• place 
in the skin aml in the kidneys is not of a simple nature; bo1h 
the cutaneo us and the l'Ptutl alteration:; are, in many case~, no 
other than mere co-rP~:mlts of some unknown thi1·cl or main {'au::se 
that has prorok ed them both . .\cute nepl1 ri tis can origi11ate in 
Yarions difkret1t ways, aud I think it is worth while-in on1<•r to 
arrive, as far as possible, at a clea r unclerstn.ncli11g of the ea uses 
which, according to our experience, most conuuo11ly proroku it
to divide these in to two principal categories. 

The first categorv cm bra.ces all those cft11ses where CC'rtain 
specific nox ious s ub,;tances am canied by the hlootl-curr<'nt to 
the ki <l ncys,-substances whiC'h irritate these organs, a.nd ernnt
ually cans<' them to become inllamed. 

The second categor!J co rnpri ;es those cnns0s which act upon 
the ,·essels of the kidneys, nnd upon the ril'l'Ulntion of blootl 
through them, in sueh a manner as to fa,·or i110am111:Ltory 
changc·s in tht>sc orga ns; the ca.uses here rden etl to ad cl1i1·fly 
in a nwchanical manner. 

If we now consider the specifi c irritants which ]pacl to n·n:il 
inflam111at ion, certainly those "·hieh arc adniitt(•d by alrno:::.t 
erel'ybody to ]lOSSC'SS tl1is peculi<tr quality a1·p the poiso11ous 
substances all·eady mentionPtl in the el1aplt•1· npo11.\etiYe TlypPl'
mmia, and among which 0ant,lia.ridin oc('upi l'S tlH• fit·st plarl' n.s 
:t l'tl]ll'CSP 11 ta ti vc typ•'. Tim etiect protlucptl upo11 tlw kitlnt'.)'S 
hy cantharidin wil l pp1·haps com·ey in the cl<'nn•o-t 111an11<'l' pos
sible 111 r idea of a, spec ifi c ncphl'ili ;. Poisoning hr canthtLl'i<l"' is 
crrtainly rare as a cause or trnc nephrith:;; hut a thorn11µ:\1ly 
observed case o[ it has bct'n quite recently publishl'tl hy 'l<'hrnlf. 1 

I ha,·e placctl the category or specific caUSl'S first in Ol'der, 
becanst~ it compri:;es tho huger number of cas(~s . 

• \111 ong all the ·pecifi c causes o[ acute nephl'itis, scarlet fr rer 
is the om? which is most eornmon . Those who in ear1ier timl'·s 
1'0pOrt •d the OCCll lTPIH'tl Of nephl'itis in COlllJP<•kion with tho• 'car
Jatinal process "·pre not fill nwnrn thnt the kicl1wy rompliratio11 
~or Rperifi c origi n~ncl en•n at the prl:'~Pnt cfa.r tlwr1l nrP p1 ·r: 

1 Ueber Cnnlharid iu untl sein Verbiiltniss zu deu sp:u1iscben .F'liegen. Zcitschrift lier 

k. k. Gcscllachaft der Acrzte zu Wi en. lSJJ, S. 480. 
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Rons who hold the view that the renal inflammation that follows 
scMlet fei·er is prornked by cold, to wltich the skin, rendered 
rn ol'C sensiti rn by the clisease, is ex posed. An unpn•jndiced 
obsen·ation of the facts teaches u s, howe rcr, that the frequency 
of nephritis after scarlt't fel'er v:uies remarkably in dilferent 
epidemics, aml that it is entirely dt' pencknt upon the character 
of the epidemi c. Ont of one hundred a nd eighty cases which 
were tl'eatcd by me in an epidemic prentiling during the years 
1853 anrl 18'i4, twenty-two were succeeded by nephritis; while 
of eighty -four cases of scarlatina treated by me in the General 
Clinic in the yeai· 1863, drnpsy and nephriti s followed in thirteen 
instances, and with an invariably fatal issue. In other epidemics 
Iha.re met with scarcely a s ingle ins tance of this dangerous com· 
plication among perhaps a hundred cases. In thi s connection I 
wi sh to call pa1-ticular attention to the fact that I have l"ery 
oft<·n seen the serernst renal affection occ t11Ting in the course of 
conrnlescence from scarl et fever where the parents have ne,-er 
allowctl their children to leave their becls ; whil e neglected chil 
dren, who coulcl be saicl to harn passed through their attack of 
the di s<'aso absolutely in the streets, liave been admitted i11to 
the clinical wards and remained entirely frep from sequelm. 

In individual in stance~ it is certainly not. the int ensity of the 
ge1wral or local symptoms of the scarlatina] p1·oces8 which deter
mines the occurrence or the absence of tlw renal affection. This is 
often absent in cases of the grPatest severity; on the otlwr hand 
it may lead to a fatal issue after a 1w1foet ly mild sca rlatina! 
attack. Still, as a. general s tatement, nPp111·iti s is more common 
in those epidemics which ham been calll'd malig nant, by reason 
of the se1·el'ity of the febrile symptoms and tlw dangerous com
plications of all kinds (especially those of a diphtheritic nature) 
that attencl the indi1·iilual cases. 

Care, howe1·er, must be taken not to mistak e the effect of the 
febril e action, in its production of allrn111in11l'ia, foi· the specific 
influpnce of the scarlatina process upon the kiclneys. Febrile 
albuminu1fa occurs in the se1·ere form of sra l'i <'t fever just as it 
does in every otl1er form of grave febrih• di8turbance: .bt1t then 
it roinr·i clcs with the height of tho fe1·r1· and subsides with the 
fall of the temperature. The nephritis clocs not manifest itseli 
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in th e course of scarl et fe rer until after a period o r almost com· 
pll'te remi ::;~ i o n from all Cdwile action, of l'rom one to two weeks' 
dumtiou, has elapsL'd , and the erup ti on has q ui t<· disap1wa l'ed . 

In the coul'se or the epidemic of 1S.i3 and 13M-ah·eady 111 <' 11 · 

tio1wd above-I had leisure enough e1·e,.y day to examine the 
urinPS o[ ,-ery ma ny o r my sca l"le t-fever patiL•nts, and I dbeo1·
(:' 1'Pd at that tim P that in th e cusps when• tl1ere wa::; sen•re Ien~r, 

albumen usua ll y appea red in Lhe urine at the J1eig ht of the cxan
tlll'm, disappl!atfog again with th e su\Jsidl'nee o[ thP f<:'n'r. ~\. 

frbrii<· albuminul'ia of tlli s kind , la st ing fo r a few clap<, does not 
hy an.r nwans imply that a nephritis will fo llow. The al b tt· 
minuria, which signifi t•s tlt e ex istence of a, l't·nal inf!a111m a ti on, 

appm l'i\ a t a mnr h later date. Out of twc• nt.r- two ea ~PS in which 
nPphriti s OCC' nlTCCl in that epid<•l1li C, t]H' earliest daf t' Of its OCCl\l'· 
renC'l' was th e ' iXtl'enth da_r from t]1 P firs t a ppPa rancP or il 1L• rash, 
Ull tl the Ja tL•s t W tlS th e thir ty -first day . If an ll \"C J'a gL' bl' takPn, 
the t"'<·ntict h da.r will be ro un d to be th e nwan lim it at whie h th is 
symptom first 111ani ft.:.::3ts itsel f; ancl it so ha ppl· ns that in re in.. 
ti n·ly the large" t num bel' of these cases t he a lbuminmia fil'st 
showed itsP!f upon th e twenti eth day . In a suhspquent c·pidemic 
I wa s abl <~, in one jnstance, to make out the rornnH•ncP nH•n t or 
nephriti s as early as upon Lit e tenth cby o[ tl1 c sca rl '1 tinal d isease. 

Some writNs ha ,·e assel' ted that eve!')' casP o( scal'i ct rp,·er is 
attendt•d by an a fTecti on of the k id1ll'ys. Srnrl l't frl'l' J', th0y say , 
pro1·okes in its course a process of d L•squama lion o[ the n•na l 0p i
tlwlium with attt'll llan t al buminmfa jntit as l'l'f( nlad y as it <1x<' itt1S 
an PXanthC"matous ra5ih upon the skin, succeeded by snb::;Pq 11ent 
)l<'L'l ing oil' of th e epi cle rn1i s. But from my own caJ'(•ful a nd exact 
111irroscopical antl clH'mical examinat ions of the u1'ine in a r<•a lly 
larg-p number or ('::t.SPS or scarlet Ieve i-, I am in a. position to 
assPrt that thi s co nd it ion of things, fo r wl1i ch t lw tt• J'm enan
them [as opposc·cl to e.rn nthem - T1u x:;.] has lwrn a pplied, 
is a pil'CP or pu re fi ct ion. In far the lai-g,•r p ropor tio n of a ll the 
ca~PS o[ scarlet fPVP I', al bumen ce-rtainly nf'VPI' orcu t'ti in the nl'ine; 
and, throug hout the wh olP course o f tl ll' co mpla in t, one is able to 
<li•corPr nPiLh<•r r <> nal epithelium nor i ts frngnw ntnry d~bris in 
the '<•clinw nt oI LhP ul"inc. 

Still of thi · I am conduced, tha t th e post-scarl a. tinal renal 
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proress is kindled by some spec ific influence, ancl is not the 
result or simple mechanical disturbance or the blood-CUl'l'l'llt 
provok ed by long-conti1rned fe,·er h eat or collateral blood-flux 
following the impression of cold upon the extemal skin. I hare 
already stated my reaso ns for rega rding the mechanical explana
tion of the nephritis as iuadmis:; ible; but in my im·cstigation of 
the urine after sca rlet fever I ha m st1·in•n in ntin to find a sub
stance that, in its t ransit through the kidney , like any poisonous 
initanL c1iu1·e ti r , could act as the proroker of the intblrnmation. 
My failure to Jind such a sub:;tance, ho\\·eve r, does not shake my 
conviction that the pathological changes which take place in the 
skin in scitrlatina cannot or themsell·es be the cause of the sub
sequent rPnal inttamniation. Far gr:l\·er alteration s of the skin, 
following a no l<'ss acute or febr ile course than that attending 
scarlc•t f,.,-e1-, are followl'cl by no s imilar results. Ont or more thnn 
three liumlre(l cases of small-pox.which were trea tPcl in my Clinic 
dming the last epidemic, there was not a s ing le ins tance of neph
riti s. " -lien renal inflammation follo\\'s a skin nffection, like n11 
extensi,-e bum, for in:ltance, the nephriti s is provoked at the 
hPight o{ lite malady, not a[ter th e subsidence of the pathologi
cal process in th e skin, as is the case after scarlPt fe\·er.' 

If the concl usions, which Oertel beli eves li e is justified in 
drawing from hi s microscopic investigations of the kWneys of 
p erso ns who ho rn di ed of dipl1tlwria, should be confi rm ed by 
fnrtlwr obsl'ITMions, it may be hopc•tl that th e future will throw 
some ligh t, too, llpo n the mode of orig in or scarlatina] nephritis. 
That scarll't feve r, like all the other acute infections di seases, is 
prnduccd by a contagium Yin1111, ancl that the reproduction of 
this Ji,·ing poison, which has fouml its way into the human 
organism, mu~t be the ca.use of the tissue changf"s which accom-

1 I have, at this moment, under my care at St. Bartholomew's Hospital, a case of 
}lsoriasis. The man. aged thirty-five, bas suffered with repented returns of bis inveter
ate skin <lise::u-c at almost eve!'y s~ring :md fall of the year since childhood. Ilis attack 
this :mtumo, September, l SiG, was exceptionally severe. It was attended by a sharp 
attack of acute parenchymntous nep'iritis of very typical kind, with moderate drop«y. 
Doth affcctious, psoriasis and ne11hritis, are now, on Octohn 2 1. in process of ~ubsidence. 

'l'his case illustrat.es our author's dictum (th<tt the incidPntal ncrhriti s occurs at the 
height o( the malady) so cntil:ely tha.t the pul.ilica.tiouof the fact in a note appears to me 
desirable. -T H.A .. "\:i. 
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pany the morbicl processes excited by the ilwa$ion, is a doctrine 
which aln1ost everybody at the present day will recognize as 
well estab lished. 

Diphtheria also, like scarl et fe1·er , entail s acute inflammation 
of the kid1wys. Oertel' has undertaken to show that the special 
cause of the diphLheritic nephriti s is the penetrat ion of rnicro
cocci into the kidney s, and their multiplication within these 
organs. It is perhaps more usual in diphth e1fa t han in sca rl et 
fover, fo r a slig ht albnm inuria, unattended by a11y decidecl 
change in th e kidneys, to take place; indeed, after the patient's 
dt>ath, even a minute mic1·oscopical ex amination mny fail to dis
co1·er any noticeable alteration o[ the kidneys from tlwi1· nornml 
state; a nd in the cases that get well this albuminmia Yery 
quickly disappears again . At the same time I am inclinecl to 
attribute the:::;c cases or albuminttl'ia, too, to some specilic influ
ence, since tlwy admit of explanation neithe1· upon the supposi
tion of an elcrntetl feb rile temperature nor upon that of a pas
sire hyper;cmia ; for this albuminuria, which only lasts a sho1·t 
tin1e, often occurs in even very mild forms of diphthl'1·ia, wliich 
give ri se neith er to a. hig h temperature, nor to any disturbance or 
respimtion wl1aterer. Diphtheria, too, like scarl atina , does not 
excite a renal afTec-tion in P\'e1·y in stan ce. In SC'Ye1<1 l fatnl cases 
o[ diphtheria affecting the a ii·-passages, I have, fro111 1irst, to last, 
fa il ed lo di scorrr albumen in the urin e, and e\'l'n afle1· dea t h I 
could di sco,·er no ev idences of re nal di sease. Til e severity nbo o[ 
the renal affection stands in no direc t relati on to the exlPnt of 
mnco us nw mbrane inY olved in the dipbtheritic process, or to the 
intensity of the ge1w ral disease. E ven in the cases whc1·e, with
out implication of the respiratory passages, the encl has been 
reaclwd under sym ptoms of most serious collapse, one may fiml 
the kidneys, so fa1· as the nakecl eye can cli sco1·er, intact. l'pon 
the other hand, a ve1·y slight diphtheria of the soft palate, which 
has run its cou r~e without fe\·e r, may terminate in a nephritis 
with a fatal issne. Generally speaking, howe1·er, 1 am able to 
confirm the conclusion reached by Oertel, namely, that the kid-

1 Expedmentel\e Untcrimchungen Uber Diphtherie. Dcutsches Archiv fi.ir klin. Med. 
1871, Bd. t>, S. 2 12 j al110 the :uticlc ou Diphtheria in the first volume of this Cyclopmdia. 
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1w1·s arc founcl most intensely diseased in those cases of diph
th~tfa in which tlw sy111 ptoms of general poisoning have lieen 
most promi1wnt. At the same time, I must not conceal the fact 
that the re:;ults or a series of obserl'ations and experiments 
instituted here by Dr. Babbe, and conducted under the eyes of 
my coll eague (Heller), have failed to confirm the ,·iews of Oertel 
Tcgarding the production of the diphthcritic nephritis by emboli 

corn posed of bacteria. 
The other acute exanthemata-measles, rubeola (Roetheln), 

small-pox-give rise to acute nephritis far less frequently than 
does either diphtheria or scarlet fever. If a different view has 
been expressed by some writers regarding tlw connection between 
acute nephritis and small-pox, it is safc to as:;ume that thi s view 
owes its origin to the fact that in the hemol'l'hagic form o( small
pox hmmaturia occurs quite often; it is causecl, h owever, not by 
an inflammation of the kidney, but by hemorrhagic infiltration 
of the mucous membrane lining the pelvis of thi :; 01·gan. I am 
" ·illing to state positively that the transitory albuminuria so 
frequently observed in our last epidemic of small-pox mo;t 
certainly could not in m·ery case be explained as me1·<"ly a symp· 
tom of tho fever; it was due, perhaps, to some specific changes 
jn the renal vessels. Howevcl', no rna croscopic rviclence o[ renal 
changes was di scovered in the forty-th1·ee bodies of small-pox 
patients on which post-mortem examinations were held during 
thi s epidemic, with the exception of two cases, in which the 
kidnc'ys were the seat of chronic di sease. " ' hen acute nephritis 
does arise in the course of mmsles, rubeola, or small-pox, it prob· 
ably 01·iginates in the same way as the nephritis of scarlet ferer 
and diphtheria. 

The acute nephritis which Ponfick' found, almost without 
exception, at the autopsies of relapsing fever patients, may be 
ascribed to the action of a specific irritant conveyed todhe 
kidneys through the blood, and analogous to that which I hare 
endPavored to demonstrate as the cause of the nephriti s in 
scarlet (ever and diphtheria, with all the more certainty, since 

1 An:itomischc \'cd.uderuugen der Nieren bei Typhus recurrcus. Virclwu;'s Archiv. 
Dd. UO. S. IUO. 
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the fact that rPlapsing fever is clue to the int rodnc-tion of bac-tp1fa 
may lw considPrPd as settled beyond room for doubt. 'l'heso 
organiorn; circulate in lhe bloocl, ancl are caniccl to the kidneys, 
whpre thf>ir presenef' aml rnon_•ments exc ite inllammation in Llie 
sarnP way that the rniC"roeocci, according to Oertel, excite neph
ritis in diphtheria. " ' e shouk1, perhaps, number yellow fe,·er 
abo among the aente fofectious (liseases thaL may occasion spe
cific inllammalion of the kidnt')'S. 

The acute nepl1rilis which in rare cases complicates abdo minal 
typhus is, in my opinion, clue not to any specific ini tant, hut, 
like the pneumo11ia., whicll is not a very mre compli cation of 
typhoid, to the alterations in the ''essels consequent upon the 
long-continueLl high temperature. My reasons fo r this opinion 
will be mentioned prcspntly. 

Certai11 local affections of the skin an cl the rellnlar I is~uP, 
such as erysipelas, carbuncles, and phlegmons, abo furnish 
specific causes of acute inffammation of the kirlncys. I do not 
mean, as was formerly believed, that, in consequl'llce of these 
cutaneous affections, some initating substance is retairwd in lhe 
system which woulcl otherwise have been climinatetl in its na
turrtl way, but that, as the result of these processes, someth ing 
is bred or originated at the di seased part which obtains access to 
the circulating Jluicls, and is co111·eyed by the bloocl to the 
kidn eys, there to act as the exciter or infiammation. 

The idea that there is a substance which begets inflamma ti on 
(phlogogenic), as well as one which causes fe,·rr (pyrogenic), 
has long met with favor, and to the former the local extension 
of the erysipelatous prncess, for instance, has been at tribnt<'d. 
" 'l1y should this substance not retain and exert its phlogog<'
nic influence when ca rri ed to di stant parts of thP body! Tn 
these cases also positive ohse1·rntions haYe bPen recorded. whiel1 
seem ca lculated to plare the above indicated mode of production 
or the acute nPphriti s tliat complicates cp1-tain cut anrons affec
tions upon a snrpr fonndation than mere specnln tion. Fischer.' 
or Breslnu, in a WOJ•k on the nephriti s in enrbnncnlosis, showed 

1 I n.m obliged to quote here from rnemory, for F'isclter's book, which 1 read years 
ngo, is not now atbuud. 
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that bu tyrate of soda, a proclnct of the acicl fernw ntation of pn•, 
wh ich is a] so formed in the carbnncular foci, excites nephritis in 
a nim als w 11 cn it is i njected into their veins. 

Mon•on·r, profuse suppuration in otlH' r than the subcu tane
o ns s tra ta. of ('Pllular tissue m ay ah;o g ive ri se to acule inflamma
tio n Q[ lhc kidney as 50011 as, jn CO il Seq UC ll C(~ Of the admission Of 

the at mo:-;phe ri c air, decomposition of I he pus begins. In the 
y ear JRi2 I m et wi th two cases o f pel'ipl<'Uriti c abscess, one 
shor tly after the ollwr, in both of which ac Ll te 1wphritis followed 
thr Pslabli shn1ent of an external opening_ In the firs t case the 
rnnal inllammalion con tinued u1llil the patient's death, lecl to 
ex<'essive dropsy , :w cl was co nHrmPcl by post-mortem examina
tion. In the other instance the 1wpl11·iti s wa s cured before the 
abscf'ss had completely closed. I lay special s tr0ss upon the 
('ir<' nrn stancP that th e pus. which. in consequence of the irregn
Jar sJmpP o( the sac o( a peripleuriti c abscess, r annot drain freely 
away, poRSPSSPcl for several week s, especially in the first of these 
cases, an intensely fet icl smell. 

In fa ct, I have nerer known acute nephritis to complicate 
even wry cxt ensirn pnrulent coll ecti ons so Jong as the absorp
ti on of I.h e p roducts of decomposition was prevented by securing 
a free exit fo r the pus, or so long as the pus remained in closed 
ca,-i ties within the body, protected from the ail·. In the latter 
case the formation of tl1e prodncts of decomposition is restrained. 

Finally, pel"lmps, I may class with the nephi-itis clue to the 
absoq,tion of the products of decomposition those rare cases 
which OCC'lll" in the course of dysentery. or these I ha1·e met 
with bu t n•ry fe w. 

LPt u s now pass to the second category of the ranses which, 
as Pxperie11ce has tang ht us, may exci te acute nephritis. I haxe 
already described these causPs to be snclt as act nwchanically 
upon the vPssels, ancl tl1ns aff1,ct the circulation of the blood 
through tlwm . In the p1·erecl ing secti on of thi s work I named 
rholera as the representative o[ thi s cat<'gory, a nd explained in 
deta il the manner in which ch olera nephriti s is prod uced. In 
thi s class of c-anses I al so include catching cold, which, it is trne, 
rnnsl frequentl y b1' offered as a n eti ologir·al RcapPgoat, but the 
importanee of which as a cause of inflammation of the kidneys 
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cannot bP doubtecl . Of the casPs of acute nPphritis that hare 
c·ome untl<>r my own obsel'nLtion, I have been able to l'eft•r not an 
inconsiclprahh·· nurnber, with positiYeness, tu catching cold, since 
tl1e effec t foll owed exposm e to cold almost immecliatl'ly . One 
patit•nt go t drnnk after spending a winter nig ht in dancing, 
thl'ew himself, lialf-uncll'essed, on hi s bed by an open window, 
nml went to sleep. " ' hen he wok e up his limbs were stiff wi th 
cold. From that hour he felt sick, ancl when I fil'st saw him, 'i 

fpw weeks late!'. h is whole body was cll'opsical, ancl his nl'ine 
wns strongly stai nPcl with blood. Another patient, while }JCl'· 

spiring freely from severe " ·ork, left his smith y ancl went into 
the open ai r, with no covel'ing on hi s shoulder; exeept n shirt, 
nnd. while cooling a piece of reel-hot iron in wa ter, all owed him
self to be wet through with an icy rain. Two wel'l~s later he 
was brought into the hospital suffel'ing from dl'opsy aml lucma
tul'ia. A thil'cl , immediately before his illness set in , broke 
through the ice while skating, and only succeedecl in extri cating 
him sPlf from his icy bath afte r prolongecl exertions, c>lc. 

" ' ha tever views mny be held as to tlw way in which inflam
mntory aff1•eti ons are caused by exposnrn to colcl, there is one 
11oint in which they all ag1·ec, and that is that the violent con
traction of tlw cutaneous Ycssels prncl uced by ex treme cooling of 
the skin , must dl'ive the bloocl into the internal parts of the body, 
nncl conscqupntly 1Pac1 to elevation or the bloocl-11ressnrc in the 
,-essels or the inlel'nal OJ'gans. Tha t th is hypotlwsis appliPS 
es1wcial ly to the kidneys was well c1emonstmtecl by Koloman 
~IuPll P 1', in liis adlhess, " On the Influence of the Cntnneons 
.\.cti\'ity on the Secretion of Urine.'" ' bl'fore the J\Iecli ral Sec tion 
or the Association of German Naturalists and Physicians, a t 
\YiPsbaclen, in 1873. 

Now, wlwther thi s collateral flnxi on, either alone or in ron
nPr tion with alterations in the tcm1w1·atnre of the bl ood, is the 
a~cnt which, aftel' a suclden cooling off of the m·crheated skin , 
excites the cle,·clopment of inflammation or the tonsil; in one 
person, of a catal'l'hal i nfl ammation of some mucous tract in ano
ther, nncl finally of an acute nephriti s in a thircl, cannot as yet 

1 Published in the Experimentcllc Pathologic uud Phnrmnkologic. 
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be dPcidecl with certainty. Dr. G nstav \Vol Iner, in an inaugural 

tli~scrtation at Erlangen, describes some cases o( acute nephritis 
which roilowcd ,·cry energetic t'mployment of the inunction cure 

for scabies. It was not quite cl<'lll" whether the nephritis in these 

cases was due to catching cold after the repeated hot baths, or 

to thP dPrmatitis caused by the in nnctions. 
The inflammation or the kidneys and of other organs consecu

tirn to extensire bums of the surface of the body, is unquestion
ably prodttced in the same way a the inflammation which is 

dne lo catch ing cold. It is well known that the destrnction of 

the skin prodnced in this way, when extensive, causes a general 

dPpression of the temperature of the body in consequence of the 

g1·eat loss of heat; it acts in the same way as a continued abstrac

tion of heat by cooling or the uninjnrecl skin. Falk's' opinion 

that the inllammation of internal organs following extensive 

burns is due to the destruction of the red blood-wrpuscles 

which were present in the ,·essels at the site of the inju1-y, and 

were th us exposed to the cxcessh·e heat, is not supported by a 

sufficient number of positive facts; he believes that the morpho

tic fragments of the destroyed blood-cells, together with the 

chemical proclttcts of their decomposition, are swept with the 

current or the blood into the affected 01·gans and there excite 
inflammation. Falk's favorite comparison of the effect of an 

extensive lmrn with the effects of poisoning by carbonic oxide 

gas, which also occasionally produces acute nephritis, does not 
appear to me by any means to support his ,·iews as to the 

nature of the process. Carbonic oxide gas, according to my own 

Observations, indLlCCS a general paralysis Of the bloocl-vessels by 

preventing the oxidation of the blood. As a consequence of this 
paralysis, inflammation, which tprminates ill the formation of 

blebs, occurs at all those points of the skin which are exposed to 

constant pressure or to otlwr mPchanical injuries. This inflam

mation can be prev~ntecl by carefully protecting the skin from all 

hard pressure, :just as we prevent its occurrence in limbs whose 

Yaso-motor nerves are paralyzed from any other cause. I always 

1 Ueber einige Allgemeincr;icheinungen nach umfaugreichen lfautverbrcuuungen. 

Vircltow's Archiv, Bd. ti;J, S. 27. 
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found the contents of the vesicles that form on the skin after 
poisoning by carbonic oxide to be clear and serous, and never 
tinged by the blood-pigment. 

I al so a ttribute to the mechanical di sturbance of the circula
tion those cases of acute renal inflammation which occasionally 
develop in the course of abdominal typhus, and of other di s
eases a ttended by an unbrokenly continuous high temperature. I 
have already sta ted, while discussing the subject of albuminul'ia, 
that it is a pretty constant symptom when there is persistent 
high fever, and that I a t tribnte it to the dilata ti on of the vessels, 
constantly associated with elevution of tempera tttre, as well as 
to other alterat ions in the walls of the vessels. I ul so stated 
that I believe thi s condi tion of the vessels, when long-contimwd, 
to be capable of inducing serious clisturbances in the nu triti on 
o( the kidneys, und must consequently uclmi t the possibili ty of 
the occurrence of an actual inflammution. In point of fact, how
e1·er, this does not often occur. Ou t of ubont one thousand care
full y stndiccl cases of typhoid fever which huve come u nder my 
care, either in my hospital or prirnte practice, in the course of 
many years, I have only had to record the complication wi th true 
nephriti s in two cases. By an odd coincidence both these cases 
came under observation a t the same time, and jnst when I was 
preparing this article. Only one of them termina ted fatally ; it is 
the only case in which I have found at the autopsy recent neph
ritis in addi tion to the typhoid lesions in the in testines. My 
experience tallies closely enough wi th Bnhl' s' observations; out 
of three hnndred fatal cases of typhoid, he only once or twi ce 
met with general dropsy dependent on recent renul clrnnges. 
l\Iy second case of nephritis complica ting typhoid terminated in 
perfect recovery. I once saw acute nephritis arise in the person 
of an ofli cer in the course of a genuine pneumonia. The renal 
affection prod t1cecl extreme general dropsy, bn t a fter the expi
ration o( two months complete and permanent recovery ensned. 

The way ancl manner in which acute nephritis originates in 
acute rheumat ism is a question on which I have been able to 

1 Lungenentziindung, Tuberculose und Schwiudsucht. ZwJlf Briefe au ei.nen 
Freund. Mi.i nchen, 1872, p. 47. 

VOL. XV.-17 
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form no opin ion. I have repeatedly observed the commencement 
of n hemorrhagic 1wphritis in the cour:;c of acute arti cular rhen· 
matisrn, so that I hnve been compelled to admi t that under cer· 
ta.in cirCllmstances the rheumatic process may be the exciting 
cause of th is disease of the kidneys. John-on,' too, describes a 
case of rapidly fatal nephritis, which Jiad developed during an 
attack of rheumatic fever. I have fo und no other cnses reported 
in the literature of the subject; Rayer's nephrite rhnmatismale, 
nncl nephrite alburninense in connection with rheumatism, refer to 
rnry different nffoctions; under the first appellation the Pnrisian 
pathologist describes the embolic processes in the kidneys de· 
pendent on heart disease, and in the seconcl he has in vi ew merely 
the occurrence of painful articular affections in the course of a 
chrnnic affection of the kidneys, which he believes to be rheuma· 
tic in charactPr. 

I t is t rue that I have not had an opportnni ty to perform an 
autopsy on a ny of the cases of nephritis under my care, in which 
the affection appeared during an attack of rhcumarthritis acuta 
(all the patients are stil l lidng). Still the following description 
of one of these cases will, I think, show that my diagnosis was 
correct, ancl that I ham no t made the mistake of confounding a 
l1 ernol'l'hagic infarction of the kidney with diffuse renal intlam
mation. 

Case XIT.-S. G., a strong, well nourished country g irt, aged twenty-one years, 
wns admitted into om· hospital on December 2, 1873. Seven years before she had 
becu confined to her bed for some months with an attack of acute articular rheu
malism. Three months ago she had suffered for some weeks from rheumatic pains, 
but since that time had been entirely well . Four days previous to her admission 
she was seized with p~ins at first in both anklcsi, and then in both knee-joints, 
accompauiccl by fever nnd palpitation of the heart. 

Condition on admiss ion: Both wrists swollen and painful i all the other joints 
free. The area of prrecordial dullness increased in all directions Ucyond its normal 
limits. The apex beat can be felt in the line of the nipple in the interspace 
between the fourth and fifth ribs. Systolic murmur nudiblc at the apex, with a 
muffied diastolic sound. Pcricardial friction sou nd over the large vessels at the 
base; heart sounds indistinct. Pulse 80, of moderate volume. Evening tempera· 
turc 40° C. (104° Fahr.). A trace of albumen in the urine. During lhe following 

1 1. c., p. 276. 
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days the fever continued high, and the pericardium became considerably distended 
with exudat ion, but the nrticulnr affection subsided, and the nlbunll'n disappeared 
entirely from the urine. About the middle of December the pericnrdial exudation 
was rcnbsorhecl, but the patient had repeated and severe fainting-fits, which neces
sitated the employment of stimulants. The fever remained high. 

On the 28th of December she complained of sharp, stabbing pains in the right 
side, with plcuritic friction sounds in the same situation. The symptoms of pleu
risy on the right side continued until the middle of the mouth of Jauuary, 1874. 
From the 9th of January the fever gradually diminishC'd, and after the 12th even tllc 
evening tcmpcrntut·e did not rise above 38° C. (100.4° Fahr.). 

On the 17th of January the evening temperature suddenly ran up to above 40° 
C. (tO·~ Fahr.), and the pulse to 120; there wa.s dyspnrea, without pC'rceptible 
changes in the respiratory ot·gans. The high febrile temperature conlinued for 
several days, while n systolic murmur, which became louder from dny to day, was 
heard over the origin of the aorta, and was transmitted into the arteries of the neck, 
indicating the occurrence of cndoearditis of the semilunar vah•es of the aorta. At 
the apex a. loud diastolic murmur was now beard in addition to the systolic mur
mur previously noticed. 

Towards the end of January the fever moderated, and no longer exceeded 30° 
C. (102.2~ F.) in the evening; the pulse, however, was still frcquent-104-but fell 
to DO in the course of the first week of February. Ou the 8th of February there 
was some swdli ng of the left hand and elbow-joint, with a moderate elevation of 
tcmperu.turc-30.2 C. (102.G Fuhr.). This swelling continueU for an entire week, 
with constant though moderate febrile movement. 

During: the course of this week the blonted aspect of the pntient attracted atten
tion, rmd a more careful examination of the urinary secretion was instituted. The 
urine, however, contained no trace of albumen, but only a small quantity was 
passed i on February 14th, for example, only 300 c.c. 

On February 15th the patient passed 500 c.c. of dark colored but clear urine, 
sp. gr. 1016

1 
containing traces of albumen i about the middle of the same day she 

hnd a violent rigor, followed by an elevation of temperature up to 41.2 C. (lOG.2° 
'F'11hr.). Pulse 128. Resp. 44. Towards evening the temperature fell spontaneously 
to 37.8- C. (100 Fahr.), and the pulse to 104. During this violent acce!"~ of feve r 
the patient retched a goocl deal, and repeatedly vomited quantities of bitter yel
low mucus, and complained besides of dull pains in the back and prrecordial 
region. 

On the morning of February 16th 500 c.c. of very dark colored urine, of 1014 
sp. gr., were passed. The entire quantity of urine was clouded by urates. At first 
the fluid cleared on heating, but when the application of heat was continued it 
coagulated into n stiff jelly. In the sediment I found many whit<' hlootl-cells, a 
few red ones, small , perfectly hyaline casts, and epithelial di:ln·is. The quantity of 
blood contained in the urine increased daily. On Febrnnry 18th 500 e.c. were passed, 
of nd1\rk, blnckish-recl color, sp. gr. 1014, giving a thick sediment of blood-cells, 
blood east11, and scanty hyaline casts. The filtered urine contained 1.08 per cent. 
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of albumen= 5.4 grammes; urea, 2.1 per cent. = 10.5 gr . ; chlorides, 0.8 per 

cent. = 4.0gr. 
On the 24th of February the percentage of albumen in the urine (quantity passed 

in 24 hours 850 c.c., sp. gr. 1016) increased to 1.525 per cent. = 12.902 gr. From 
this date the quantity of albumen and of blood gradually diminished. The quan
tity of mine passed, however, remained scanty, and in consequence of this the 
dropsy, which had been apparent even before the hremnturia commenced, increased 
until the entire body was enormously swollen. The articular affrction which J1ad 
previously existed disappeared, but fever of moderate intensity continued . 

About the middle oC :March dial'rhcea. set in, with violent pains in the body, the 
stools bei ng often bloody. An excessive elevation of the temperature again 
occurred. On 1\farch 31st it reached 41.2° C. ( lOG.2° Falu.). During tbis time the 
constantly frequent pulse preserved a moderate tension. 

From the beginning of the month of April the diarrhcca disappeared, the fever 
gradually subsided, and the previously scanty urinary secretion increased in quan
ti ty . Still, the month of .May had set in before the urine entirely lost its bloody 
color, and the quantity passed reached the constant daily average of 1,200 c.c., and 
the dropsy di sappeared. 

Ou the 14th of June the patient was discharged from the hospital at her own 
request. During the last few days of her stay in the hospital her urine still con· 
tained traces of albumen; about 1,200 c.c. were passed daily, sp. gr. 1015. A few 
hyaline casts, sume red blood·cells, and a considerable quantity of renal epithelium 
were found in the sediment. 

On the 19th of December, 1873, the patient presented herself again at the clinic. 
She felt well, but looked pale, and her face was a little puffy. There were lesions 
of the mitral nnd aortic valves. The urine was very pale, sp. g r. 1004 i it contained 
traces of albumen. and a few white blood-cells were found in the sediment; no 
casts could be discovered. 

The restllts of the examinations of the urine and the whole 
course of the renal affection prove that I had to cleal with a true 
nephritis in this case. The changes revealed by the examination 
of the urine, undertaken six mon ths after the discharge of the 
patient from the hospital, would seem to indicate that the 
nephritis had resulted in atrophy o( the kidnPy. I am all the 
more inclined to believe this, because a previous case o( nephritis 
complicating acute articular rheumati sm, which came under my 
observation, had terminated in the same way. In a third case, 
which was observed in my clinic during this winter (1874 and 
'75), recovery from the renal affection took place after a few 
weeks, although the articular malady had not entirely subsided. 

It is an important point, or at least one which must not be 
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overlook ed, tha t, in all the three cases in which I saw acute 
nephriti s set in as a complication of acute articular rheumatism, 
the patients were suffering from recent rheumatic endocarditis at 
the time the renal affection began. This fac t arot1ses the sus
picion that some products of inflammation from the left side of 
tile heart might have been carried into the renal vessels, and 
been the cause of the nephritis, which, in a ll three cases, set in 
with great violence. I can, however, positively assert one thing, 
and that is that no large hemorrhagic infarctions were developed 
in tiny of these cases. That is evident from the entire course of 
the disease. 

I have still to speak of a special form of nephri tis, which is 
peculiar not only as regards its cause, but also as regards its 
course. I refer to the renal inflammation which is so ofte11 
developed during pregnancy. On account of i ts peculiar char
acter I will describe this form of nephritis separately in an 
appendix to thi s chapter. I must also state that acu te hemor
rhagic inflammations not unfrequently set in where chronic renal 
di sease already exi sts. I have observed snch acute a ttacks in 
the course of Chronic P arencltymat01ts .l'\ephritis and when 
the kidneys were in a state of Gramtlar Atrop hy. 'Vhether 
this complication has al so been observed in cases of amy loid 
degeneration of the renal vessels, I am unable to say. Hemor
rhagic or acute diffuse nephritis occnrs relatively very frequently 
during childhood, because the causes that give rise to it (scarla
tina and diphtheria) are more common among children than 
among adults. 

P athology . 

From what has been stated with regard to the etiology, i t 
follows that acute diffuse nephritis may owe its origin to a great 
variety of causes, and tha t its course must be correspondingly 
variable. " ' hile lay ing clown this proposition, I must, i t is 
true, admit that the affPction which I describe as acute diffuse 
nephritis comprises perhaps a number of different processes; 
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however, neither pathological anatomy nor clinical observation 
has Cnrnished us as yet with the means of differentiating these 
various processes. Anatomically, as well as symptomatically, 
the manifes tations of the disease differ merely in degree. The 
dissimili tude is limited solely to the genesis. No mat ter how 
the ind ivid ual cases may originate, the ana tomical changes in 
the kidney s ancl the clinical symptoms are as liable to be slight 
as severe. The primary di sease does, in a few cases, exert a 
slight influence upon the grade, the duration, and the issue of 
the malady. Cohnheim, in his experiments on inflammation, 
succeeded in proclucing essentially the same changes in the 
affected vessels and tissues by the employment of different 
modes of irritation. At the same time, I do not by any means 
wish to deny tha t the type of the affection, when it follows 
some one particular exciting cause, is, as a rule, more severe, 
while, on the contrary, when it is clue to some other particular 
cause, i t is, as a rule, mild ; tha t, for instance, the cluration of 
the acute nephri tis which results from a severe cold is more pro· 
longecl, and its cletrimental influence on the general health is 
more intense, than iu the majority of the cases of scarlatina! 
nephritis. It is certain, however, that we do not know before
hand how intensely the physiolog ical properties of the walls of 
the vessels may be affected by the action of any one cause; or, 
in other words, whether the quantitative effect stancls in any 
precise relation to the qnali ty of one of the many causes of 
acute parenchymatous nephritis enumerated above. 

General Summary ef Course and Symptoms. 

In many cases of acute nephritis the clinical history and the 
course are ma terially influenced by symptoms dependent upon 
the primary cli sease; and the symptoms will also vary greatly, 
acco1·cling to the severity of the renal di sease. 

'fhe commencement of the renal changes may be attenclecl in 
one case by symptoms of high fever , while in another there is 
no fever a t all. In some rare instances it is marked by violent 
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subjective disturbances, but far more frequently there are no 
abnormal sensations that attract the attention of the patienc. 
The first effec ts of these changes are seen in certai11 functional 
disorders, consequent not only upon the diminution in the quan
ti ty of urine which is secreted- which sometimes amounts to 
complete suppression- but also to essential changes in its chemi
cal composition by the addition of albumen and usually also of 
blood. 

The cases which set in violently with active fever are pre
eminently those in which at the commencement of the disease 
frequent and serious- indeed, often alarming retching and vom
iting, are observed. Anorexia and dyspeptic symptoms are pres
ent in most of the severer cases. Extreme amemia and great 
loss of streng th are developed in a very short time, even in the 
cases unattended by fever. Very frequen tly, however, these 
symptoms are present before the renal disease sets in, !Jeing 
dependent u po11 the primary disease. In very mild cases all 
evidences of the disturbance of the rnnal functions may disap
pear in the course of a week or tw o. These milcl cases of ueph
riti are not uncommon after scarlet fever, are the ordinary rule 
after diphtheria, and are also frequently met with in connec tion 
with other exci ting causes. The renal inflammation may then 
be regardecl as cured; even in such mild cases, however, relnpses 
occasionally occur. On the other hand, in the more severe cases, 
where the itTitation that excited the inflammation has caused 
a more profound alteration of the physiological conuition of the 
renal 1•essels, and thus produced more intense distmbances in 
the nutrition and the functions of the kidneys, recovery never 
set in so rapidly; but, on the contrary, the affection very often 
terminates fatally. The nephritis which is clue to ca tching cold 
presents, as a rule, this more violent type, as do al so many cases 
of nephri tis consecntive to scarlet fever and various other excit
ing causes. 

I have found that, with the exception of a few instances of 
cholerai c nephritis, every case of acute parenchymatous nephritis 
in which r.omplete suppression of the urinary secretion took 
place terminated fatally, even when small quantities of bloouy 
urine were again passed after prolonged suppression. In such 
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cases the (\X('l'etion of urine never again became normal in quan
tity. In these Yery acute cases death took place after the 
patients had become more or less dropsical, usually during unc. 
mic convulsions, or in the coma that succeeded them, more rarelr 
with the symptoms of general collapse without any antecedent 
convulsions. " 'hen a case of acute parenchymatous neplll'itis 
follows a slow course, it leads in the majority of cases to dropsy, 
which is sometimes slight and sometimes excessive, and which 
may last for months, subsiding and reappearing at intervals. 
Not uncommonly a commencing puffiness of the face or an 
mdema of the ankles is the first symptom that attracts the atten
tion of the patient and causes him to seek medical advice. The 
subjective symptoms which the renal disease causes may be so 
slight as to attract no attention, or may even be altogether 
absent. 

The dropsy itself may be the immediate cause of death, either 
in consequeuce of the accumulation of excessive quantities of 
Huid in the serous cavities of the body, or by acute mdema of 
a large portion or the pulmonary tissue, or in rare instances 
by acltte ccdema of the duplicatures of mucous membrane at the 
entrance into the larynx. 

Lastly, among the causes of a fatal termination in acute par
enchymatous nephritis, I must also mention suppurative inflam
mation of the serous membranes-a rather frequent occurrence, 
especially in the pl emm and the pericardium, and even in the 
pia mater of the brain. However, the great majority of all the 
cases of acute parenchymatous nephritis terminate in recovery
the milder cases, indeed, as has been already mentioned, within 
a short period; a great many even of the severe cases which ha1·e 
occasioned considerable dropsical swelling also recover. \Vith 
regard to the length of time that elapses before the disease termi
nates in recovery, there are variations in different cases which 
evidently depend on the nature of the exciting cause of the renal 
affection. ·whereas a scarlatina! nephritis that lasted two 
months would be considered exceptionally long, an acute neph
ritis clue to a severe cold is apt to be much more protracted, 
and somet.imes continues more than six mo11ths. 

The rarest termination of acute parenchymatous nephritis is 
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unquestionably its conversion into a chronic renal affection that 
·continues for years. I mnst repeat here what I have ali·eady 

insisted on : that the opinion that the process I am now de crib
ing constitntes the regular prelude to those chronic renal affec
tions which will be described in the following chapters is erro
neous, and exerts an injnrious influence on practice. 

The cases of acute nephritis that originate from cold are the 
most liable of all to develop into a chronic affection ; the cases 
which complicate acute articular rheumatism may also termi
nate in this way, but I have never known the nephriti s of diplt
theri'1. to assume a chronic form. Among all the cases of 
scarlatina! nephritis, numbering certainly not less than Jifty, 
which have come under my observation, there W'1.S only one 
which lasted eighteen months, and in this case recovery finally 
took place ; of the rest, the longest duration wa three months 
in one case, while a third and a fourth lasted two months. All 
the remaining cases either died or got well after a very short 
illness. 

Summary of the Post-mortem Appearances. 

'The bodies of persons who die in the course of acute paren
chynrntous nephritis present, in addition to the renal changes 
and their results, often exceedingly varied patbological changes 
in other organs, corresponding to the various causes which may 
occasion the inflammation of the kidneys. I shall not take into 
consideration here the lesions which appertain to the primary 
disease. 

" ' hen the renal affection itself has been the essential cause 
of death, the body is, as a rule, more or less drop ical. The 
dropsy almost always affects by preference the subcutaneous 
areolar tissue; less frequently tbere is considerable effu sion into 
the pleura, the pericardium, or the peritoneal cal"ity; still less 
frequently ex tensive pulmonary Cl'clema; and the rarest form of 
all is marked cndema of the mucous membranes-for instance, of 
lhe fold s >it the upper part of the larynx. Iu many cases the 
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immediate cause of death is a simple sero-fibrinous exudation 
into one pleural sac, or into the pericardium, or a purulent · 
meningitis, or an intlammatory infiltration of a largP portion of 
the lungs. 

The essential lesions are of course to be found in the kidneys. 
These organs are found in Yarious stages of change, correspond
ing to the duration and intensity of the inflammatory process; 
the two organs are without exception affected to an equal 
degree. 

In the severer grades of the affection the kidneys are enlarged 
in to to, and swollen so that the organ may 1·each twice its normal 
weight (Ponfick) . 'rhe capsule of the kidney is tightly stretched, 
so that it gapes distinctly as soon as it is incised. The increase 
in bulk affects the cortical subst>tnce especially. The consist
ence of the acutely inflamed kidney is diminished; it has a 
doughy feel, and the tissue of the cortex is softer and more 
easily broken down than in the normal condition. The color 
of the swollen cortical substance on section is rather paler than 
normal ; it has a dull, grayish red aspect. 

Very frequently dark red points (glomeruli distended with 
blood) and streaks stand out in contrast to the paler ground, 
and even with the naked eye small punctiform extravasations 
on the surface may be distinctly seen. 

Bright describes a case of this sort in his R eports of l\Ieclical 
Cases. In other cases the hypermrnia of the cortical substance 
of the kidney is less marked. The pyramids, on the contrary, 
are always greatly congested, sometimes bluish red in color; and 

. if the general swelling is intense, the contrast between the bright 
red medullary substance and the pale gray cortex is very marked. 

In still other ca es, finally, the cortical substance, in conse· 
quence o( general hyperremia, assumes a dark, dirty, grayish 
red color; in two cases of scarlatina! nephritis in children I 
found the kidneys presenting this appearance. I remember well 
that I was impressed with the fact that the swelling of the scar
latinal kiclneys hacl caused principally an increase in thickness 
to such an extent that the natural flattened shape of the organs 
from before backwards was almost entirely lost, a.nd they had 
become very nearly cylindrical in shape. 
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Ilowever, the kidneys do not present the above-mentioned 
. signs of extreme hypenemia in every case of scarla tina! nephri

tis that terminates fatally. On the contrary, it more frequently 
happens tha t no Yery essential deviation from the normal ap
pearance of the kidney, with the exception of the swelling of 
the cortical substance, can be discoverecl by the nak ed eye ; 
the cortex is more apt to present a pale than a hyper::emie 
tint. This evidently depends, in some measure, upon the length 
of time that the disease had existed before death. 

I found the more intense degrees of hyper::emia in those cases 
in which death had been ushered in by uncmic symptoms shortly 
after complete suppression of the urinary secretion ; whereas 
the swollen kidneys presented a paler aspect when the disease 
had run a pro tracted course, and death had finally been caused 
by dropsy or by a complication with inflammatory affections of 
other organs. In such cases the pale reddish gray cortical sub
stance of ten presents a mottled aspect, caused by scattered lines 
ancl streaks of a di stinctly yellowish color, which stand out in 
sharp contrast to the surrounding ti ssue. In those cases in 
which the patient does not die of the renal di sease, but of some 
affec tion totally independent of it, such as unhealthy suppura
tion in the areolar tissue of the neck or some other sequel of 
scal'let fever, the swelling of the diseased kidneys is sometimes 
very slight in clegree. 

Between this slight, scarcely perceptible swelling and cloudi
ness of the kidneys, ancl those extreme changes which I have 
just described, we meet at the post-mortem table with every 
possible inten cning stage. \Ye have to deal here simply with 
clifforences in clegree, which correspo1id to the differences in the 
intensity of the functional disturbances observed a t the bedsicl e 
previous to death ; these may vary from temporary albuminu1fa 
of short duration, or slight h ::ematuria, to complete and perma
nent suppression of nl'ine. "\Ve certainly cannot agree with the 
opinion expressed by some writers, who, misled by the different 
appearanres presented by the kidneys in different cases, and 
by the different degrees of di sturbance of functi on during life, 
ham end eavored to establi sh an essential di stinction between 
the mild ancl the severe cases of acute parenchymatous neph-
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iitis, and separate them from one another as specifically dis· 
tinct processes under the name of catanhal and croupous 
nepllritis. 

Tile result of tllis effort is that one writer describes scarla
tina! nephritis as a catarrllal, another as a crou pons, and a third 
as an interstitial inflammation, probably because the first based 
his description o[ the affection upon the rnsults of the anatomical 
examination of kidneys that had unclergone but slight changes, 
while the others drew theil· inferences from the lesions in organs 
that were more or less severely ail'ected. Unquestionably the 
kidneys of an individual who died of scarlet fever 01· d iphtheria, 
and whose urine for a few days before his death merely con
tained albumen, a few casts and a little blood, will not present 
the same appent"J.nces as the kidneys of another person who has 
succumbed to the effects of the same malady, but who for days 
before his decease had not secreted a drop of urine, whose body 
was swollen beyond recognition in consequence of the obstruc
tion to the excretion of water through the kidneys, and in whom 
death took place clnring coma or urrom ic convulsions. Never
theless, the causes and the nature of the renal changes, albeit so 
different in degree, are in both instances the same. Any one who 
has seen many cases of scarlet fever, and has had abundant 
opportunities, which he has carefully improved, of investigating 
the disease anatomically, will agree with my statement that in 
scarlet fever, not only clinically, bnt an>Ltomica ll y, the inflamma
tory affections of the kidney of every possible g rade, from the 
sl ightest to the most severe, are met with, and he will feel bound 
to dissent from any such classification of the di sease as the one 
mentioned above. 

Even the microscopical appearances in the diseased kidneys 
do not, by any means, furni sh sufficient evidence in fa,·or or 
such a difl'ernntiation. \Ve simply learn from them that the 
intensity of the structnral changes may vary greatly in the dif
ferent cases, but that these changes, with the exception of the 
organic substances that have been carried into the renal sub
stance with the blood, and have constituted the special exciters 
o[ the inflammation, are iclentical in nature. They affect the epi· 
thelium and the in terstitial tissue. The only question that is still 
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open to dispute is as to which of the two parts o[ the renal ti s
sue is first affected; ancl it is clisputecl especially because it 
involves the question whether the changes in the epithelium are 
to be ascribed to an active process, or are to be regarclecl as the 
expression of an anremic necrosis which at tacks the cell s, 
because the swelling of the interstitial connective tissue com
presses the blood-vessels ancl cuts off the nutrient supply- in 
one word , tho ques tion at issue is: Is there really a parenchy
matous inflammation of the kiclney 1 

Let us, however, consider first the objective appearances. 
Even in the very mildest cases, where death is due, not to the 
nephritis, but to some other organic affection , we never fail to find 
swelling ancl cloudiness of the epithelial cells clue to the deposit 
of granular masses in them; whereas in these mild cases there 
are no clearly eviclent changes in the interstitial tissue. On the 
other hancl, the changes in the interstitial ti ssue are never absent 
in the higher g rades o( general renal swelling. The interstices 
between the renal tubnles, which are distended and dilated by 
the swelling of their epi thelial lining, al so appear wider (swol
len), and contain lymphoid elements in vary ing numbers. The 
longer this condition o[ renal swelling continnes, the more 
advanced is the next change tha t takes place in the swollen epi
thelium ; drops o( fat appear in the cellular stroma in constantly 
increasing numbers. These changes in the epithelium and the 
interstitial ti ssue are often almos t entirely confined to the cortical 
substance, the straight tubes of the pyramids presenting scarcely 
any perceptible a lteration. Moreover, even in the corti cnl 
substance all parts are not affected to an equal degree ; renal 
tubes whose epithelial linings are bu t lit tle altered are not 
unfrequently found in close proximity to very fatty portions, the 
epithelial cells of which have partly broken clown into a fatty 
detri tus. The yellow pa tches which are found in the more pro
tracted cases, and which stand out in such plain contrast to the 
pale gray or darkly hyperremic ti ssue surrounding them, are 
probnbly due to such a fat ty degenera tion. The only essent ial 
and constant microscopical nppearances in acute parencbyma
tous nephritis are the changes in the epithelium of the tubules 
that have just been described. For these changes, and for the 
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process which induces them, I harn no :1esitat ion whatever in 
retaining the name of acute parencltymatous inflammation of tlie 
kidneys. In al l cases, the mildest as well as the most severe, we 
have to deal with an infiltration of the epithelial cells-with an 
albuminous transndation from the blood-vessels. "\Yi th this pro
cess the changes in the intertubnlar tissues have nothing to do; 
obsen·ation has taught us that the same process takes place to a 
certain extent even in those mild cases where no change in the 
in terstitial tissues can be discovered. "\Vhethrr the swelling that 
subsequently takes place in thi s interstitial tissne, by compress
ing the nutrient vessels, promotes this fatty degeneration and 
destruction of the epithelial cells that were previously in a con
dition of inflammatory swelling, is another question. Even this, 
however, I am by no means willing to admit unconditionally. 
For if we ascribe this fatty degeneration of the inflamed paren
chyma unconditionally to an anremic necrns is, it will be impos
sible to understand how it is that at the spot where the inflamed 
and swollen cell s are undergoing clestru ction, the eminently 
nutrith·e act of new formation can at the same time be performed 
and compensate for the destroyed cell s. According to the obser
vations of :I/fayer and Kelsch, however, thi s unquestionably 
occurs in cholera nephritis, and it is highly probable that it also 
takes place in other forms of acute pa1·enchymatous inflamma
tion. For, as has been already stated, the great majority of 
even the severest cases of this disease, when they do not end 
fatally, terminate in complete recovery, the cases that are fol
lowed by atrophy of the kidneys being exceedingly rare and 
exceptional. 

In the cases that terminate in recovery it is also fair to 
presume that the white blood-cells which had migrated into 
the intertubnlar tissues are again taken np by the lymphatic 
vessels. 

Besides the essential lesions just described. we constantly 
find , in the microscopical examination of kidneys in a condition 
of acute inflammation, cylindrical pings here and there in the 
lumina of the tubuli. In this affection I have never seen any 
hut perfectly homogeneous, small, and pale casts in the kidney 
itself. I always found them only in those tubes in which the 
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epithelial lining was s till complete, and was but little or not a t 
all altered. P onfick , speaking of the kidneys in relapsing fe ,·er 
(Recurrensnieren), says that these casts which , like myself, he 
call s fibrinous, a re most frequently situated in the inferior por
tions of the convolntecl tubes and in Ilenle's loops. 

llemorrhages are usually bu t not inrnriably met with in 
acutely infiamed kidneys. P onfick has shown that these ema
nate from the i\falpighia11 tufts ; he found effosions of bloocl 
oftPn in very considerable quantities in the space between Bow
man' s capsule and the capillary coils of the glomeruli. 

These ex travasations into the tubuli miniferi appear on 
section of the a ffected kidney as dark red or brownish streaks. 
The lumina of such tubes are seen nndcr the microscope to 
be filled with blood-casts, and blood-casts are also found in the 
urine. 

The renal ,-essels, as a rule, exhibit no perceptible alterations. 
I have already stated that the glomeruli are often so grea tly 
distended with blood that they can be seen as reel poin ts by the 
naked eye ; in other cases, particularly in the more advanced 
ones, they are pale. Klebs' describes, under the ti tle of " Glo
merulo· nephriti s, " a condi tion of the glorneruli after scarlet 
fever, to which he attributes the occasional total suppression of 
tbe urinary secretion. He found the glomeruli in fine sections 
remarkably bloodless ; macroscopically, by refl ec ted light, they 
appeared as white points, and on microscopical examination the 
entire space within the capsule was found filled with small, some
what angular nuclei. His further investigations led him to con
clude that this mul tiplication of the nuclei was clne to a prolifera 
tion of the cell s in the in terstitial tissue of the glomerul us, by 
which the vessels of the tuft were compressed. Kleos' o"·n 
experience, however, is not sufficient to enable him to state 
positi,-ely that similar changes may occur independently of the 
scarlatinal process. I am not aware of any obserrntions by other 
authori ties that confirm this view; as for myself, I have not had 
an opportuni ty of examining the kidneys after scarlet fever since 
it was published. I have already referred to Oertel's statement, 

1 Handbucb der patbologiscben Anatomie, S. 645 ff. 
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that in the renal affections foll owing diphtheria g rea t numbers 
of rnicrococci, and even exuberant prolife1·ations of the same, 
can be discovered both in the renal tubes and in the J\falpighian 
bodies. 

The investigations instituted by Dr. J. llf. Babbe,1 in the 
Pathological Institu te attached to this University, which is under 
the dirnction of my colleague, Prof. Heller, and described by him 
in an inaugural thesis, have not furnished a conlirmation of 
Oertel's statement. On the other hand, I am indebted to my 
colleague Heller for the information that he has repeatedly 
found the blood-vessels (in two cases n great many of them, and 
sometimes over a considerable area) and their branches in acutely 
inflame<l and swollen kidneys g rently dila ted, and plugged with 
masses which, when low magnifying powers were used, presented 
a peculiar g rayish yellow appearance. "\Vi th higher powers these 
masses were found to consist of extremely minute, strongly 
refracting granular particles of equal size, and placed at equal 
di stances from one another-spherical bacteria. These bacteria
emboli had, it is true, given rise to the formation of foci which 
were easily distinguishable in the swollen kidneys; nevertheless, 
it seemed to me that these observations would be o[ great value 
in expla ining the d iffuse inflammation of the kidneys in certain 
cases. In all of Heller's cases the subjects had died with pyremic 
symptoms: one was a puerperal woman, with purulent peritoni
tis, gangrenous patches in the portio vaginalis uteri, an eschar of 
tile bladder resulting from pressure, nnd ulcerative endocarc1itis; 
another was a girl fourteen years of age, with endocarclitis of 
the mitral valve, punctiform deposits in the muscular substance 
of the heart, punctiform hemon·hages. and spots of encephalitic 
softening in the brain, and small hemonhagic infarctions in 
various other organs, nlso with diphtheria of the pharynx and 
lary nx, and finally, with fi stulous openings into the knee-joint; 
the last was an individual with a di ssecting wound of the left 
forearm, ecchymoses beneath the endocardium, slight purulent 
peritonitis, etc. 

These cases recalled to my mind a case of hemorrhagic 

1 Ueber da.s Vorkommen von Pilzen bei <ler Diphtherie. Kiel, 1874. 



ACUTE PARENCII. NEPIIR!T!S. - AXALYSIS OF SY MPTO)!S. 273 

nephritis occurring as a complication of ulcerative endocarditis, 
which came under my observation in 1863. The patient was a 
,·ery 1·obust l<'inn sailor, who sta ted that previously he had 
always been healthy, but was seized with a severe fe ver while 
tnl\"elling; he became extremely dropsical, ancl succumbed to 
his malady a few weeks after his admission into my wards. 

Analysis of tlie separate Symptoms. 

I have already stated that the symptoms of acute parenchy
matous nephriti s are in the majority of the cases accompanied 
by the symptoms of th e primary disease. The feb l'il e movemc11t 
must often be ascribel to the latter, for the rena l intlammatio11 
in itself does not necessarily excite fever in every case, and does 
not e,·en at the time of its outbreak always cause an exacerba
tion of a pre-ex isting fever. In other cases-and here belong 
especially those which are clue to catching a severe coli!, as well 
as those which complicate endocarditis-I ha ve seen the renal 
affection commence with severe febrile phenomena , occasionally 
e\•en with an initial rigor. I have frequently seen the tempera
ture ri se above 40° C. (104° F. ) in such cases; the fever, however, 
in uncompli ca ted cases is always of short duration, ancl in the 
further prngrcss o[ the affec tion , elevations of tempe1·al 11rc only 
occur upon lhe outbreak of mremic convulsions, or whun some 
seconclary inflammatory process has been set up in some otl1 er 
organ. 

Local symptoms which directly indicate a renal affection art> 
seldom se,·ere in acute parenchymato us nephri tis, and are often 
entirely absent. It is only in rare cases that the patients com
plain spontaneously of aching pains in the lumbar region, which 
may radiate into the ingnina.l region and the inner su rface of the 
thigh. The region of the kiclneys is very often tender upon deep 
pressure, somelinws ex tremely so. 

Once, in an extremely thin woman twenty-firn years of age, 
who, moreover, had never had a child, I was able to map out 
the two kidneys d istinctly by palpation through the relaxPd 
abdominal wall s; they had retained their natural form, but 

VOL. XV.-18 
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were considerably enlarged. This woman had been passing 
bloody urine for some week> before this examination was made, 
and was already very much reduced. 

A subjective symptom, which is present in many cases, is 
calculated to di rect the attention of the patient to his urinary 
organs before any dropsy appmtrs; it is a frequent ancl exces
sively urgent cle,;ire to micturate, while at each successire 
attempt to relieve thi s desire only a few drops, often of bloody 
urine, are evacuated. This symptom, however, is by no means 
constant, and is apt to disappear very quickly. The most essen
tial sy mptoms consist in disturbances in the functional activity 
of the kiclnrys, in consequence of whic\l both the quantity and 
the rom position of the urine secreted are altered. 

In nearly every case of acute parenchymatous nephritis that 
I havP seen the q nantity of urine secreted at the commencement 
of the affection fell fat· below the normal average-lo a few hun
dred cubic centimetres in the twenty-four hours; sometimes the 
secretion was entirnly suppressed, ancl then, as has been already 
mentioned, death regularly ensued within a few clays. In the 
milder cases the urine usually continued scanty for some time, 
often for several weeks. On the other hand, when the disease 
foll owed a favorable course, the recovery was so often preceded 
by an abnormal increase in the quantity of urine secreted that 
thi s may be regarded as the rule; in many cases 2-3, 000 c.c., 
and pven more, were passed daily for week s. Still, even in cases 
that recovered, it was not uncommon for considerable fluctua
tions in the quantity of the urinary ser retion to occur, it being 
alternately increased and diminished. The natural equipoise of 
the secretion is not permanently re-established until convales
cence is complete. 

At the commencement of the attack the urine passed is 
always cloudy, partly in consequence of the separation of urates, 
partly in consequence of an admixtnre with morphotic elements, 
ancl this cloncliness sometimes continues until recorery. Its 
color varies, the variations depending partly on the qnantitr 
passed, partly on the appearance and disappearance of blood in 
it. The addition of blood, according to its quantity, gives the 
urine at one time a pale tinge, like that of water in which meat 
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has heen washed (flei schwasseriihnliche), and at another a dark 
blackish red color. \Vhen the quantity of blood contained in 
the urine is very considerable, a very thick sediment of a choco
late brown color is sometimes deposited; this consists of mates 
and blood-corpnscles, some of which are in a state of perfect 
preservation and some broken down. 

I have always found the reaction of the urine in acute parcn
chymatous nPphrilis to be acid. The specific gravity depends 
prinC'ipally upon the quantity passed, and consequently varies 
greatly during the course of the affection; at the commence
ment, when very little urine is excreted, it is often much higher 
than uormal; 1 at this time I Liave frequently found it as high as 
1031. \Vhen the secretion becomes more abundant its specific 
grarity of cotll'S<' falls, and remains often for many weeks 
abnormally low-from 1009 to IOU-sinking sometimes to 1000. 

The quantity of the solid constituents of the urine, especially 
the mea, also \'aries with the specific gravity. Only at the 
outset of the affection, when the urine excreted is very scanty 
hut dense, do we find by analysis anything like a normal per
centage of m ea; it is, however, seldom above two ancl one-half 
per cent., ancl as a rule is less. Even mo1·e marked than the 
diminution in the percentage of urea at the commencement of 
the inflammation is the falling oJI in the total quantity excreted. 
'l'his nalnrally follows from the fact that the actual quantity of 
mine eXC'l'Pted daily at this period is, as a rul e, far below the 
no1·mal. I have several times found that adults, even when the 
outbreak of the acute parenchymatous nephritis was attended 
by ferer, excreted only from eight to ten grammes of urea in the 
twenty-four hours. 

If, in the further progress of the affection. the urinary secre
tion becomes morn abundant, the percentage of urea, along with 
the specific gravity, falls sti ll lower, and is often very much below 

1 I will call attention br>re to an error which first crept into the earlier British 
publications on Bright's disease. nnd held its ground for a long time. and that i~ that 
the nlbuminoua nrine excreted during the existence of diffuse dbo;:ase of the kidncy.<1 
always hns a low specific grn.vity. The opposite is often the case at the commence
ment or acute parenchymntous nephritis, and is frequently observed for a long time 
<luring the course of cbrnnic pa.renchymntous inflammation. 
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the normal. I have often found it as low as one per cent. In 
one case of scarlatina! nephritis, when 1,500 c.c. of urine were 
passed daily, with a specific gravi ty of 1006, I found only 0.8 
per cent. of urea. It is self-ev ident that the small percentage of 
urea in the urine may be counterpoisecl by an increase in the 
quantity or the urinary secretion, so that the total amount o[ 
urea excreted may not only be eq1rnl to, but may exceed, the 
normal. A robust journeyman mason, for example, in the 
seventh week after the commencement of a nephritis that was 
secondary to an extensive phlegmou, passed in one clay 3,500 c.c. 
or urine containing one per cent. of urea ; in all, therefore, 
thirty- tive grammes of this substance. 

I have paid little attention to the rest of the normal consti· 
tuents of the urine in acute parenchymatous nephriti s, except 
the chlorides, of which I may say that in the cases attended by 
general dropsy, they are excreted in diminished quantities (four 
to five grammes per diem). In one case of nephriti s, secondary 
to peripleuritis, in which there was very little anasarca, although 
for weeks the urine containecl blood, twelve analyses of the urine 
undertaken during the six weeks that the disease lasted showed 
that on an average fourteen grammes of common salt were 
excreted diurnally by the kidneys. 

In every case ef acute parenchymatous nephritis that I have 
seen, the urine has contained albitmen, sometimes in small, 
sometimes in pretty considerable qnantity. In no case, how
eve1·, have I known the percentage of albumen in the urine to 
attain the enormous height which it not unfrequently attains in 
the course of ch ronic parenchymatous nephri tis. The largest 
quantity of albumen that I have observed occurred in the ca<e 
of nephriti s complicating acute articula r rheumatism detailed 
abo,,e: it reached 1.52J per cent. , or 12.962 grammes in the twen
ty-four hours. 

In most cases the percentage of albumen <loes not at any time 
in the course of the affection exceed 0.5 per cent. , and in many 
it does not exceed 0.2 per cent. Does the urine contain albumen 
in every stage of the -acute inflammatory process! This ques· 
tion forced itself on my attention while I was engagecl in watrh
mg some convalescents from scarlet fever. During the epidemic 
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of 1853-54 I met with a few cases in which dropsy set in 
after scarlet fe'"er, although the urine passed by the patients 
contained no albumen. In all these cases, however, very little 
urine was excreted- in one case, for instance, as my notes show, 
only two tablespoonfuls being passed in the twenty-fo ur hotll"s. 
Yery soon afterwards a more abundant excretion of bloody tll"ine 
set in, while the dropsy increased, and subsequently the cases 
followed the ordinary course of scarlatina! nephri tis. 

From these observations I arrived at the conclusion that the 
kidneys of the dro]Jsical little convalescents from scadet fever 
must have been in a condi tion of inflammation a t the time when 
the urine became scanty, althoug h it was free from albumen. 
I ne1·er had an opportunity of clcmonstra ting the correctness 
of this conclusion by an ana tomical investigation. 

Qui te recently, however, llenoch' has furni shed anatomical 
proof of its con ectness by the publication of the following case 
of scar la ti nal nephritis : 

A robust boy, twelve years of age, was admitted into the chikl rcn1s department 
of the Chari tC, in Berlin , on the 22d of July, 1873, with ccd cma. of the face and 
scrotum1 which had existed fo r a few days. The previous history of lhe Uoy showed 
that about three weeks previously he had passed through an attack of scarlet fc ,·cr, 
and he presented on his admission distinct traces of d esquamatiou. His uri ne was 
scanty, very acid, and depos ited a sediment, but was free from albumen. The 
microscopical examination revealed no elements which would indicate the ex istence 
of a nephritis ; the sediment consisted entirely of amorphous uratcs, which dissolved 
when heat was applied. During the two following d ays the redema increased, but 
the urine remained unaltered . During the night of the 24Lh of July he had a sud· 

den natl violent eclamptic attack, wi th complete loss of conscious;ness ; towards 
morn ing restlessness and attempts to get away, constant ejaculation of the words 
·' mother," and " yes, ycs, 11 along with persistent unconsciousness and marked cl ila· 
talion of the pupils. At the same time his pulse was quick, and coul<l scarcely he 
fcltj be was cyanotic, and his checks and extremities were cold. The urine, which 
was with d ifficulty drawn off with a catheter (on the 25th), contained a large amount 
or nlbumen and numerouR hyaline casts, beset with fat granules. 

On the 20th consciousness returned , but the cyanosis persisted, ancl the dyspnrea 
was ex treme. Respi ration 52. Morning temperature, 36.5 C. (97.5 F.); evening, 
37.{I C. (100.2 F .). Pulse scarcely perceptible. Dullness on percuss ion over the 
lower part o f the thorax, posteriorly on both sides, and very harsh respirato ry 
1ouuds, wi th fin e crepitation. Death took place on the foll owing morning. 

1 Berliner kliuische Wochenschrift. 1873. No. 50. 
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.Autop.fy.-CEdcma of the lungs and of the arytcno-cpiglotticlcan ligaments. 

Broncho-pncumonic solidification of the left lower nnd right upper lobes; serous 

effusions into the plcurre, the: pericardium, nnd the peritoneal sac. Extremely well

markcd parcnchymatous nephritis on both sides. etc. 
To this case llcnoch appends the description of a second case of unasarca after 

scarlet fever, iu which tbc urine for two weeks somctimcs coutainccl albumen, nn<l 

sometimes did not. Uc also reports a case obsenccl by himself, in which no albu

men was found iu the urine, although the autopsy showed mnrkccl hemorrhngic 

nephriti s. As, however, in this case the urina was not examined daily, Ilcnoch 

cannot positively state that it never contained albumen and blood. 

Acco1·ding to a quotation given by llcnoch, l!'erini, iu an 
epidemic oI scarlet fever which he obsen·ed, appears to have 
frequently Ionnd no albumen in the urine in the cases of con
secutive nephriti s. 

To llenoch the intermittency of the albuminnria, or its com
plete absence in these cases, appears altogetl1er inexplicable. 
If, however, we bear in mind the fact that the anatomical 
changes in the kidneys in this acute parenchymatous nephritis 
are often at the very commencement so remarkably dill'use, it 
seems to me that there can be no valid objection to the theory 
that the functions of those portion; of the organ which are 
aJiec[(•d are entirely suspended, while the portions not yet 
involved in the process continue to secrete urine which is free 
from albumen. Sometimes, when the process is very wide
spread, there is complete suspension of the fonctional actil"ity 
o[ the whole of both organs. But I am quite in accord with 
Hcnoch in regarding as suspicious every case o[ dropsy after 
scarlet fever which cannot be ascribed directly to the severe 
febrile affection or to the anmmia resulting from it, even when no 
albumen appears in the urine ; that is to say, we regard it as the 
result of a nephritis until the contrary is established by an 
autopsy. I have myseH nernr seen dropsy after scarlatina that 
was not clue to ne11hritis. 

Next to the constant albuminuria, an aclmixtme with blood 
is one of the most frequent of the chang.•s whirh are observed 
in the urine in the course of acute nephritis; indeed, a bloody 
coloration o[ the urine is sometimes the first sign of the renal 
affection. I have often noticed that the urine passed on one 
clay has been free from albumen, while that passed on the sue-
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cecding day would be deeply stained with blood. The quan

ti ty o( blood, like that of the albumen, varies in the dilferent 

ea:;cs, and also fluctuates greatly dut·iug the course of the same 

case. The color of the ul"ine at diJl'eren t time; may vary from 

the lightest pale red (like meat-washings) to a blackish red. 

The blood may also a lternately appear and disappear. One of 

my patients, who was attacked with nephritis after an extensi\"e 

phlegmon, for weeks passed bloody urine by day and clear 

yellow urine by nig ht. In the larger number of cases the 

hrematuria disappears much earlier than the albuminuria. For 

the rest , we must not suppose that urine which is deeply tinged 

with blood, on that account necessarily contains a large per

centage of a lbumen. I have tested bloody urine that was nea rly 

blackish red in color, ancl founcl it to contain only 0.25 per cent. 

of albumen. 
The albuminous urine of acute nephriti s always conta ins 

casts, but these too, in different cases and at di!fr1·ent periods 

of the same case, vary greatly in number. Some tim es, e\len in 

urine which contains a large amount o[ blood, they are so few in 

number that it is on ly after a prolonged search that a few speci

mens cn.n be discovered, and again they are so numerous that 

several arc founcl almost in e\'ery drop of the sediment that is 

placecl under the microscope. In quite recent cases nea rly every 

cast is perfectly hyaline and small, a ncl epithelial cell s from the 

tubnli ul"inife ri are often attached to them. \\' hen the urine is 

bloody, blood-casts are found alongside the byaline casts. \\' hen 

the process is of longer standing, in additi on to the recent hyaline 

casts we also find others which are co,·erecl with small drops of 

fat, ancl finally broad byaline and very dark gra1111lar casts. 

Besides these various for ms of casts, the microscopical exam

ination of the sediment reveals constantly more or less numerous 

white blooL1-globnles, and ve1·y generall y also unaltered red cor

pu ·cles or fragments of broken-down corpuscles. The red 

globules and their debris, as has been already stated, are often 

fo und in enormous quantities at the bottom o[ the mine glass. 

8ometimes we also find in the sediment considerable numbers o( 

well-preserved epithelial cells from the minary tubules, and 

granular masses, which I take to be the detritus of 1.Jroken-down 



280 BARTELS.-TllE DIFFUSE DISEASES OF TJJE KID NEYS , 

epithelial cells. Still I have never found either epithelium or its 
debris iu such quantities as Johnson's description would lead 
one to expect. And now what is the physiological connectiou 
between the changes in the quantity and quality of the urinary 
secretion t lmt lHL\'e just been described aucl the anatomical altera
tions in the secreting organs themselves, caused by the inliam
matory process! 'l'he inrnstigations to which this question leads 
must, in the Jirst place, be direc ted towards the vessels, as the 
coustitueut parts of the kidneys which am the first to suffer. 
'l'he physiological properties of their wall s are modified by the 
initant that excites the infhimmation, as Cohnheim has demon
strated; the vessels dilate, and from this follows the change in 
the circulatiou of the blood, and the ex udatiou o[ its constitu
en ts, solid as well as fluid , whicl), under normal conditions, are 
retained in the circulating fluid by the walls of the vessels. 
Tl1is modification of the physiological charncteristics o( the ves
sels invob•es also the rnscular loops of the :Malpighian coils, or 
at least they participate in the consequent disturba nce in the cir
culation of the blood. 'fhis is proven by t.he facts, which have 
been uoticed by different pathologists, that these coil s are some
times found distended with blood in the dead body, a nd that 
blood may be effused from the vessels into the intracapsular 
space, wheuce it is carried off by the convolutecl tubules (Pon
fick). This, however, cloes not explain the invariable diminution 
of the urina1·y excretion , or the complete suppression of mine 
which is so frequently obserrnd at the commencement of "paren
chymatous nephritis." In the cases of which we are now speak
ing, the condition of affairs is not the same as in cholera, when 
the natural explanation of the arrest of the renal secret ion is to 
be founcl in t he diminution of the arterial pre sm e. \\'hen the 
inflammation is clue to other causes, the bloocl is carried to the 
kidneys after its outbreak, just as it was befo re; it first fills the 
relaxed vessels to an abnormal extent, and then the secretion 
stops. The fact that similar functional disturbances are observed 
during inflammation of other secreting organs-the salivary 
glands, for instance-cloes not explain the matter. Some have 
endeavored to explain this diminution or atTe"t of secretion in 
neplnitb upon the theory of an increase of the resistance to the 
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secreting pressure in the renal tubules, due to swelling of the 
epithelium and obstruc tion of the tubules by Jibrinous casts. 
In forming this theory, however, they have o,·erlooked the fact 
that the diminution or arrest of secretion is observed in the very 
earliest stage of the renal affection, before any considemble 
degree of epitheli al change, or any abundant deposit of fibrin in 
the rena l tubes has taken place. Klebs ascribes the diminution 
or complete suppression of the mine to the already mentioned 
proliferation of the nuclei, between the capillary loops of the 
glomem li, which he di scovcreil in the killneys after scarlet fever. 
In consequence of this proliferation the capillaries are said to be 
compressed, a nd to be rendered impervious to the circulation of 
the blood. Klebs himself, however, has as yet onl y seen this 
condition of the glomernli in scarlatina! nephritis. lt is ,·ery 
unlikely that it will ever be found to exist in every case of acute 
parenchyrnatous nephritis, in the first place, because, so far as I 
know, it has thus for been recognized by no other observer; aml 
secondly, because similar disturbances of the renal functions 
al so occur in chronic parenchymatous nephritis, in which the 
glomeruli certainly ilo not always undergo pathological changes 
simila1· to those clescribed by Klebs. 

Fo1· the present, then, we are obliged to rega rd the diminution 
in the rapidity of the circulation of the blood throngh the ves
sels, and its partial stasis in the capillaries, which are character
istic of eve r·y inflammatory process, as the special m use of the 
cessation of the secretion of mine in intlammation of the kid
neys. " re have been taught by physiological experiments on 
those secreting org:rns which admit of being controlled in the 
requisite ma nner, that the rapidity in the blood st ream through 
these organs and the acti\'ity of the secreting process stand in 
direct relation to one another. Physiological research and clin· 
ical observation pro,·e that this applies also to the kidneys. 
But besides the diminished rapidity with which the blood circti-. 
!ates through the vessels ancl its partial stagnation in the capilla
J'i Pti, we also encounter in t'\·ery truly intlammatory proeess 1 an 
incr~ased transudation of blood-plasma, and finally, an extra· 

I rult!Llteim, Neue UnLereucbungen Uber die EntzUudung, s. G3. 
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vasation of the white blood-corpuscles from the veins and capil

laries, aud of red corpuscles as well from the latter. The condi

tion of the urine shows that in parenchymatons inflam mation or 

the kidney these processes take place not only in the nutritire 

vessels of the organs, which indeed no one will dispute,' but also 

in the functional vessels. The urine secre ted contains albumen, 

white, and very general ly also red blood-corpuscles-often in 

large quantities-the results of inflammatory transudation and 

extravasation through the walls of the Malpighian tuft; at the 

same time, fibrinous coagula or casts are form ed from the albu

minous urine while still within the tubuli uriniferi. 

In my opi ni on it is evident a priori that in inflammatory pro

cesses in the kidney, not only the nutritive vessels, of which 

there is no question, but also the functional vessels, which an• 

derived from the same arterial trnnks, must be involved, for 

ex perience has taught us that there is a certain solidarity in the 

behavior of the branches in the separate vascular territories 

when exposed to any irritation whatsoever. Nevertheless, the 

view that the admixture of albumen and blood with the secre

tion of the infiammed kidneys must be regarded solely as the 

effect of an inflammatory transudation and extravasation throngl1 

the walls of the secreting vessels (the llfalpighian tnfts) has, it 

appears to me, by no means met with universal acceptance. The 

morbid condition of the <e pithelium in neplll'itis is still con· 

stantly served np to us as the cause of the albuminuria, al though 

no one has so far proved that the changes in the epithelial cell s 

alone can cause the escape of any albumen at all, to say nothing 

of snch large quantities as are often contained in the urine ex

creted by inflamed kidneys. 
Some have appealed to the fact that no alteration has been 

discovered in the histological conformation of the l\Ialpighian 

tu[ts in the inflamed kidneys. Cohnheim, in hi s researches into 

.the condition of the vessels invo lved in the inflammatory pro

cess, was unable, even with high magnifying powers, to discover 

1 J{el8clt is the only person who refuses to admit (loc. cit) the existence of an 

inftammn.tory condition of the vessels in the affection which I term chronic parencby· 
matous nephritis. 
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the slightest departure from their normal structme. Actual 
observations, however, have recently demonstrated that the 
blood found in the urine excreted by acutely inflamed kidneys 
is furnbhed by extravasatiou from the Malpighian coils. Pon
lick, as has already been stated, found effusions of blood, often 
in considerable quantities, in the space between Bowman's cap
sules and the capilla ry tufts of the glomeruli. 

\Vhen in favorable cases the inflammatory process in the kid
neys subsides, the blood again flows through the vessels in a 
rapid stream, and then the prnviously scanty secretion beconws 
more abundant and as a rul e excessive, so that frequently the 
daily qttantity oE urine is above the normal. The essential cause 
of this hypersecretion is doubtless to be found in the thinning of 
the blood consequent upon the retention or water during the 
preced ing intcrru ption of the excretion. I t is well known that 
the rapidity of the flltra tion of an aq ueous solution increases in 
proportion to the quantity of water conta ined in it. In conse
quence of this condition of the blood semm from which it is sep
arated, and of the abnormal rapidity wi th wh ich it is excreted, 
the now copious urine is of low specific gral"i ty, watery, and 
poor in solid cons ti tt1en ts. 

The natural physiological properties of the walls of the blood
vessels are not, however, restored at once, as soon as the retro
gression of the inflammatory process begins. Tlwy still remain , 
for a shorter or longer period, permeable for albumen, and oft<'n 
also for the fo nned elements of the blood. Months may elapse 
befo re their normal condition is re-established. 

The clangers by which persons affected with acute parenchy
matous neplu·itis are threatened consist in the reaction excited 
in the system at large by the clistnrbances of the renal functions. 
'l'hey arf' g reatest at the commencement of the ma lady, wlwn the 
minary secretion is either completely suppressed, or is reduced 
to a very small quantity. They consist, in the first place, in the 
retention in the blood of the special constituents of the urine, 
and the fatal termination is ushered in by the symptoms of 
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acute urmmia. I have seea urmmic convulsions, followed by 
death, after complete anu1fa had existed fo r an uncertttin length 
of time, both in scarlatina! and in cliphtheritic nephritis. I have 
never met with uncmic manitestations in the acnte nephritis clue 
to other causes, except when it was consecutive to cholera or 
pregnancy. The tendency to the development of suppuratire 
inflammations, which has beeu observed in pen;ons suffering 
from acute parenchymatous nephritis, must also be classed with 
the consequences of the retention of the urinary constituents 
aml. the contamination of the blood thns entail ed . Of tlte fatal 
cases or ac ute nephriti s which have occurred in my own practice, 
the ultimate cause of death, in the g reater number, was ptH"tlient 
effusions into the serous cav ities of the bocly, the plelll"W and the 
perica1·dium, etc. 

The injurious effects of the insufficiency of the renal secretion 
are, however, much more frequently of a different character 
from those clue to the retention of the uitrogenizecl products of 
the tissue waste in the blood. 'l'lie insttfficient excretion ef 
water by the kidneys leads to dropsy-a sy mp tom which is 
sca1·cely ever absent in the severer cases of acute parenchy
matous nephritis, although very often absent in the milder 
cases. I have already stated that the mclematous swelling of 
the subcutaneous connective tissue, the hyclrnps anasarca, not 
unfrequently commences before the albnminuria sets in, in con
sequence of the abnormal diminution of the excretion of water 
by the kidneys, which is apparent even before albtrn1en appears 
in the urine. 

\\Then mdema shows itself during convalescence from scarlet 
fever, while at the same t ime the urine is free from albumen, 
pl.!ysicians have been inclined to regard it as the restlit of a 
paralysis of the cutaneous vessels, which is a consequence of the 
vreceding hypencmia. This explanation, however, appears to 
me, for many reasons, altogether unsatisfactory. In the first 
place, the mdematous parts clo not exhibit the slightest trace of 
that redness which must necessarily accompany paralysis of the 
cutaneous vessels, in consequence of the accumulation of blood 
in them, clne to the diminished resistance presented by their 
walls; on the contrary, the skin of the swollen parts is invari-
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ably remarkably pale, often even before the swelling begins. In 
the second place, in every case of dropsy after scarlet fever 
which I have observed, the O?dema was preceded by complete 
'ltppression, or very abnormal diminution of, the urinary secre
tion. In tbo. e cases in which no albumen was contained in the 
urine at the time the anasarca first began, it invariably made its 
appearance after a very short interval, as in the case o( nephritis 
following acute articular rheumatism, reported above (Case 
XIL). Thirdly, i( the O?dema is the result solely of the cutane· 
ous hyperromia, it ought to occur with equal frequency after other 
aliections o( the sk in, in which the congestion is as intense as in 
the scarlatina! exanthem, viz., erysipelas, confluent small-pox, 
etc. Experience, however, has taught us that this is by no 
me•ns the case. Fourthly and lastly, a certain correspondence 
would then ex ist between the intensity of the scarlatina! rash 
and the probability o( a dropsy setting in, which no careful 
observer would be willing to admit. 

In every case of acute parenchymatous nephritis, be its origin 
what it may (always excepti ng, however, the nephritis of 
cholera), the drop y is dependent upon the interruption o( the 
urinary secretion. This fact can be demonstrated, without excep
tion, in all cases which can be watched from the commencement. 
The more complete the interrnption of the secretion, Lhe more 
rapidly is the dropsy developed; when the anuria is complete, 
it may be devPlopecl within a very few days. 

\\'hen a very abundant excretion of urine is again re.estab
lished, the mdema disappears with corresponding rapidity; it 
may thus be of very short duration when a severe renal disorde1· 
subsides rapidly, and may last for many weeks under other 
circumstances. 

The dropsy in acute parencbymatous nephritis differs in no 
respect from that which occurs in other renal affections. It 
begin almost without exception in the loose subcutaneous cel
lular tis ue, and affects that tissue principally. 

As a great many patients are confined to their beds at the 
time the dropsy commences, the O?dema freqirnntly appears 
first of all in the back, in the lumbar regions; in other cases it 
appears first in the face. Not unfreqnently a puffiness of the 
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eyelids furnishes the first in ti mat ion of the existence of the renal 
disease. Enormous accumulations of water also occur in the 
serons cavities of the trunk. CEdema of the ILrngs or of the 
glotti s is more uncommon. 

In the milder cases of acute parenchymatous nephriti s there 
is oftentimes not a trace of any redematous swelling ; I liave 
frequently found it absent even in cases in which the urine was 
tinged with blood fo r a considerable time. The fact that dropsy 
is not observed with equal frequency in the forms of acute 
nephriti s which differ only in their etiology. probably cl epends 
upon the intensity of the action which the exciting agent of the 
inflammation exerts on the vessels of the kidneys. For instance, 
it is much Jes common in the nephritis of diphthe1·ia than in 
that of scarlet fever. I haYe onl y encountered it once in connec
tion with diphtheria in a case in which during the l:ist fil'e days 
of li fe not a single drop of urine was passed. Herr Kardel, who 
called me to see this patient, assured me, h owever, that in his 
country practice he had met with many similar cases. In neph
riti s following exposure to cold, dropsy almost inrnriably occurs. 

The dropsy in acute nephritis becomes dangerous to life 
principall y in consequence of the mechanical clistnrbances of 
the resp iration which it may occasion; it may canse excessive 
accunrnlations of fluid in the thoracic cavities, or ccclematons 
infiltration of ex tensive portions of the pulmona1·y parenchyma; 
01" finally, in rare cases mdema of the glottis. 

Gangrenous destruction of extensi 1·e portions of the skin, 
such as often occnrs in chronic renal affections, I ham never met 
with in acute parenchymatous nepl11·itis. The reaction upon 
the nu trition of the general system must also be mentioned as 
an indirect result of the acute parenchymatous nephritis. Un
questionably the general malnutrition depends partly upon the 
di sorders of digestion which accompany many of the graver 
cases of this disease. 

At the commencement we occasionall y observe severe and 
obstinate vo mi ting, a reflex symptom provoked probably by the 
irritation of the nerves in conseqt1ence of the acute swelling of 
the kidneys. 'Vhen rnmiting sets in at a later period of the 
di sease, it may be urremic in character. 
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Loss of appetite invariably accompa nies inflammation of the 
kidneys when i t is attencled by any feb rile movement, and is 
occa ionally a n obstinate symptom even when thel'e is no fever; 
diarrhcra occurs much less frequently. 

The influence of the primary disease which has occasioned 
the acute rena l inflammation , and al so the di rect inHnence of the 
derangement in th e secretion of the urine, am of far greater 
importance for the production of the general di sturbance or 
nutl'ition an<l loss of streng th, than these incidental derange
ments of tlte d igestive 01·gans. It is sufficiently well k11own tha t 
scarlet fe\'e r, d iphtheria, etc., e tc., reduce the general system 
in proportion to the severity of the feve r by which they are 
accompanied ; :111<1 t hat indivicltmls who ha ve passed th rough 
these maladies are often left in an exceedingly a nmmic condi
tion. This effect of the diseases we have mentioned is increased 
when they are followed by a nephritis, in conseq1wnce of whicl1 
considerable qna ntities of albumen and of bloocl a re discharged 
through the kidneys for weeks or even months. The pa tients 
then become st ill paler and weaker, and often very rapidly 
become emac iated. In many cases, it is true, this emaciation is 
concealed by the general anasarca . 

Nevertheless, even those cases of acute parcnchy matous 
nephri tis which ate not dependent upon a n antecedent fobrile 
affection- for insta nce, those which are dt1e to catching cold, 
exert an injurious influence on the streng th and general nutl'i
tion of the system, al though the febrile sympto ms by which the 
malady is u slwred in are always of short duration, ancl can 
scarcely be of any consequence in this connec tion. 

The continuous loss of albumen and bloo<l in the urine is 
undoubted ly the principal factor in the prod uction of tho 
rapidl y developing anremia, loss of strength and emaciat ion, 
which are observed e,·en in the uncomplic-ated cases of acute 
parenchy ma tous nephritis. In this connection, I must insist 
particul arl y on the fact that in c,·ery severe case not only the 
albumen of the sernm, b ut also large quan tities of the formed 
elements of the blood-the coruusc!Js-arc los t. 
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Prognosis. 

The prognosis o[ acute parenchymatous nephritis depends 
pre-eminently upon the nature of the exciting cause; in the first 
place, because some of the exciting causes are liable to be fol
lowed by other grave complica tions besides the renal affection, 
or, even before the commencement o[ the latter, may themselves 
occasion great disturbances of the general nutrition and much 
prostration o[ strength, while in other cases the agent that excites 
the inflammation produces no changes in any other organs than 
the kidneys. 

Among the causes which belong to the first ca tegory we may 
mention scarlet fever, and among those of the second, catching 
cold. There is also another way in which the nature of the 
exciting cause exerts an influence on the prognosis, for experi
ence has shown that the cases of r enal di sease which are due to 
certain determinecl causes, run a more severe course than those 
which owe their origin to other causes. 

I ham already mentioned this fact, and expressed the opinion 
that one cause may occasion a more profound impairment o[ the 
physiological integrity of the renal vessels than another. This 
hypothesis of course does not oxclnde the possibility of difl'er
ences in the intensity of the action of the same cause; we some
times meet with mild cases of nephritis after exposure to cold, 
and with very severe cases after diphtheria. This, however, does 
not invalidate the genera l rule. 

Of all the etiologically distinct forms of nephritis which we 
have been discussing, the most dang<,rous is unquestionably th:ct 
which succeeds scarl et fever. This, however, is entirely due to 
the fact that it so frequently attacks individuals who are already 
greatly debilitatecl; or else is complicated with grave affections 
of other organs, which are likewise dependent upon the scarla
tina! process: as fo r example, sloughing or the cellular tissue in 
the neck; phagedenic ulceration of the tonsils or so[t palate: 
d iphthPritic inflammation of the nares, or of the middle ear, 
etc. 'When scarlatina! nephritis attacks an individual who is 
still vigorous, and runs its course unattended by any grave 
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complication, i t is or itself far less dangerous. But apart from 
the indiddual eondition of the pa tient, the character or the 
epidemic all(l the nature of the patient"s surrounding:; exert an 
influence upon the relative mortality of scarla tina! nephriti s. 

Out of twenty-two cases t1·eated by me in the year 1853- 54, 
partly in my polyclinic and partly in my prirate practice, I lost 
only five; while every one of the thirteen cases trea ted in my 
polyclinic in the year 1863 terminated fatally . Between and 
since these years, I have treated a considerable number oC ca ses 
both in the hospital and in prh·ate p ractice, but kt\·e not lost a 
single one of tlwrn. I have never met with a fatal case of inflam
nrntion of the kidneys a fter measles, rnbeola, or small-pox. 
ludeed, I haYe only once met "ith thi s aJiec tion as a sequel of 
small-pox; cl:;ewhere al so it appears only to have been obsen-ed 
in comwct ion " ·itlt the hemorrhagic form, so tha t the fatal te rnii
nation shoulcl be ascribed not to the renal affection, but to the 
malignancy or the n iriolous p rocess. .A.11 the cases whieh fo l
lowed rneasles ancl rubeola in my practice ran a mild course and 
speedil y recO\·ered. 

The nephritis of diphtheria, when the patient does not suc
nnnb to the orig inal rnalacl y , as a rul e runs an equally mil d and 
speedy course. Out of the large number or cases of diphthe1fa 
which I have unfortunately hacl the opportunity to obserrn hern 
in Ki el, only one died from the subsequent neph riti s, al though 
in hardly any of the severer cases di cl the kidneys remain entirely 
unaffected. The experience of my colleague Kardel, who has 
been frequently mentioned in this article, bas, however, been 
less frwomblc. 

The nephritis which is consecutive to acu te inflammation of 
the skin and the subcutaneous areolar tissue, pursues a favor
able course, and recornry rapidly ensues when the primary a ffec
tion-as, for example, erysipelas-is of shor t duration. " ' hen, 
however, pxtensive phlegmons or other supp ttrative processes 
in the areolar tissue of long duration are present, the symptoms 
of the renal affection produced by them al so persist for a long 
time. In one of my cases of peripleuriti c abscess the secondary 
nephritis was in fact the immediate cause or death . 

.A.ll the cases of acute nephritis dependent upon ex tensive 
VOL. XV.-19 
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burns, that T l1an' met with, tPrminated fatally, but death ensued 
so rapidly that J con Id not regard it as actually clue to the renal 
affection alonP. In fh·e cases I have seen 11Pphritis occur ns a 
complication of endocarditis. In three of these cases tl1e ~nclo
cnrditis accompanied acute articular rheumatism ; in the othn 
two cases, the enclocarclitis was ulcerative and was not compli
cated by any joint-affection, ancl in both the nephriti s \\"a s thP 
cause of death. In two of the first three cases the renal affection 
became chronic; the third case was cured. This patient, how
ever, was attacked a few weeks late1· with facial erysipelas, 
and tile renal inflammation rnturned, but quickly di sapperu·ed 
again. 

'Vith regard to the influence of the inflammation of the kid
neys upon the mortality of relapsing fe\>er, I can say nothiJ1g 
from personal knowledge. Of the two cases which I ha,·e 
observed in the course of abdominal typhus, one died of pneu
monia, ancl the other recovered rapidly. The only case I ever 
saw occm as a complication of cronpous pneumonia recovered 
after lasting for two months. 

None of my cases of nephritis which were clearly clue to 
exposure to severe cold cliecl during the acute stage. In all of 
them, howeve1·, the symptoms were severe, ancl the disease fol
lowed a protracted course; one, after beginning acutely, became 
chronic and led to extreme dropsy, which lasted for a long time. 
The pa tient was subseqnently able to pursue his avocation for 
two years, although suffering from persistent albuminuria, and 
finally died of purulent pericarclitis. 

Howe.-er, in all cases of acute parenchymatous nephritis, 
whatever the cause may be, the rnle holcls good that either 
recovery or death sets in within a relatively short period. Tak
ing all the cases together, recovery is decidec1.ly by far the more 
frequent issue. 

'rhe transition to a chronic disease, a chronic renal affection. 
is exceptional ; it seems to occur most frequently in the cases 
that follow exposurn to cold, and perhaps also in the cases of 
trne rheumatic nephritis. The reason why the exception occ1us 
in these instances is by no means dear. In my cases of rheu
matic nephritis the disturbances of the circnlation caused by 
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the valvular lesions of the heart, which were den•loped at the 
same time, ought perhaps to be taken into account. 

Apart from the individual conditions and complications, the 
prognosis may be set down as absolutely bad, so far as my own 
experience goes, in every case (with the exception of cholera neph
ritis), in which the suppression of urine is complete. In no such 
case ha,-e I ever seen recovery take place; but then I have only 
seen complete st1ppression occur in scarlatina! and diphtheritic 
nephritis. A case oi nephritis after scarlet fornr, observed by 
Bienner, a 11 d published in the nineteenth volume of Virchow's 
A1·chives, teaches us, however, that it is possible for the secretion 
of urine to be resumed, after it has been repeatedly suppressed 
for se1·eml <lays at a time. The patient in question finally <lied 
with urremic symptoms. The fatal termination i11 the cases of 
complete anuria that have come under m.r observation was not 
always usherecl in by uncmic symptoms; in severn-1 cases death 
was not preceded by any violent symptoms, the little patients 
dying t[nietly after having previously become excessively drop
sieal. 

I never witnessecl complete anuria in an atlult as the result o[ 
aCllte nephritis (always excepting cholera nephritis). The most 
serere urremic attacks clo not invariably prove fattLl, even in chi I· 
tlren, as the following case proves. 

Casr Xlll.-On the I 0th of July, l8GG, I was sent for to visit a little girl, nine 
years old, whose 1.>rothcrs and sisters had suffered from scarlet fever a few weeks 
previously, while my li ttle patient herself had at least apparently c~cupcd the con· 
tagion. Eight clays before I was called in, the parents had perceived a sudden 
swelling of her face and extremities, and especially of the stomach. For two days 
the child had kept her bed. When I saw her, she was pale, her entire botly was 
swollen, and she had a great deal of ascitcs. Pulse slow and remarkably tense. 
Temperature normal. The urine, which was very scant)·, was deeply tinged with 
blood, contained a good deal of albumen, and in its sediment, besides nn abun
d;rncc of red blood-corpuscles, a good many J.,lood- and hyalinc-casts, tc.. most of 
which renal epithelial cells were still attached, were found. 1 lot baths were ordered 
to be repeated every clay, along with a potash draught (Ka\isaturation) . 'l'hc 
dropsy increased . I could obtain no exact information as to the quantity of urine 
excreted daily; I wns obliged to content myself with the knowledge that but little 
urine was pas:Jed. I was only able to see the child at long intervals1 as the child 
did not live here. 
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On July 22d tho child suddenly lost her sight, and shortly afterwards general 
convulsions came on, which were followed by insensibility. During nnd after the 
attack enormous quantities of frothy mucus are said to have been discharged from 
the mouth; and even after consciousness was restored, large quantities of a watery 
fluid were vomited up. 'l.'he complete blindness continued. The anasarca continued 
to increase steadily, and the general convulsions recurred again on the 2-tth of 
July, and were followed by coma., which lasted for t~clve hours. The conscious
ness then returned, and a few hours later vision was also restored quite suddenly. 
At the same time a copious perspiration, and soon afterwards an abundant excre
tion of urine, set in. Within a few ,yeeks every trace of dropsy had disappeared. 
On the 5th of September I saw the patient for the last time i she was perfectly well, 
and her urine cl id not contain a trace of albumen. I have been unable to obtain a 
more minute account of the history of this case, and was unable to especially make 
any accurate examinations of the urine, because I was only aLle to see the patient 
at long intervals. 

The degree of the functional inactivity of the kidneys fur
nishes the tme measure of the extent of the impending clanger 
in each incli,·idual case. So long as the excretion of urine 
remains quantitatirnly far below the normal, there is great 
clanger of the occunence of urromic attacks; and the develop· 
ment of dropsy, or its increase if it has already set in. is unavoid
able. Although the latter is not so very frequently the sole, 
immediate cause of death, still an extensive mclema of the lungs 
is not exactly a mre cause of death in acute nephritis; the fatal 
result, however, is much less frequently due to mdema oE the 
glottis or to excessirn dropsical effosion in the serons cavities. 

\\'hen, in the conrse of an acute nephritis, ptlrnlent effusions 
take place into the serous sacs or into tlw meninges, or an 
inflammatory infiltration of the pulmonary tissue sets in-lesions 
which are often nccompanied by active febrile movement-the 
case, acco-rcling to my own previous experience, is as good as 
certain to terminate fatally. 

IJia.r;nosis. 
The diagnosis of the acute parenchymatous inflammation of 

tlw kidney must depend in the fast place upon the etiology. 
\Vhen, after one of the above·mPntio1wc1 diseases, albnminnria 
ancl lw111at1uia set in, and are followed by dropsy, the diagnosis 
of an acute nephritis is positively established. 
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W e mugt not allow ourselves, however, to regard eYery albn
minuria tluit presents itself during the course of a seve1·e febrile 
affection as an indisputable s ign of a commencing intlannnation 
of the kiclnt>ys, even though some hyaline casts be clischa rged 
with the albuminous urine; even in a scarlet fever patient this 
does not al ways indicate the beginning of a nephritis, while it 
occurs almost wi tho ut exception in every case of diphtheria that 
is at all severe, is not often absent in severe cases of typhus, and 
is common in small-pox. Although, as has alrnady been stated, 
nephritis is a rare sequel of the last-mentioned processes, we 
are only justified in ascribing the changes in the urinary exern
tion to an inJlammation of the kidneys, when at the sn,me time 
the excretion of urine is notably climinished in quantity, or when 
in adclition to the hyaline casts an abunchnce of bloocl-cn,sts and 
f:ree red blood-corpuscles are found in the secliment deposited by 
the cloudy and scanty urine. In such a case we will not, as a 
rule, have long to wait before drnpsy sets in, if it has not already 
appeared. 

But even when bloody urine is passed by a feverish patient, 
it does not necessarily follow that nephritis exists. In neady 
every case of lucmatnrin, which I have had an opportunity to 
observe in variolous pn,tients, the source of the hemorrhage was 
not the reiuil sub tn, 11ce, but the mucous membrane lining the 
pelvis of one of Lhe kidneys. Dr. Carl Oscar Unrnh,' oI Drns
clen, met with 28 examples of extensive homonhage from the 
pelvis of the kidney out or 212 autopsies upon cases of small
pox. I was able to refer to the same source the h ;ematutfa iu 
several cases of \Y ed hofl''s purpnra disease, which ran n, rapidly 
fatal COlll"Se, with excessive elevation or temperature. 

The characteristic signs by means of which the true renal 
luernattufa may be differentiated from the bloody urine which is 
clue to affections or the mucous membrane or the urinary pas
sages, lrnve been already described in the chn,pter on H1crn,itnria. 

" 'e may fincl iL difficult to decide whether an attack of acute 
hemorrhagic inflammation has inYolved previously sound kid-

1 Ueber Btntnngen in Nierenbecken und Ureteren bei Packen. A.rchlv !iir Ileilkunde. 
13th year. 1872. p. 289. 
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neys, or organs which were already the seut of "' c-bronic diffu~e 
ail'Pction. I h uve never known this comp!icution to occur Ill 
kidneys which were il1 "' stute of udvancc·d amyloiu degenera
tion but lmve met with it in chronic parencbymatous nephritis 
und' iJ1 the cirrhotic kidney. Chronic parenchymutous nephritis 
may be developed from a n acute attaek; when it begins, as it 
u sually does, insidiously, it invariably produces extremP an>rmia 
and dropsy. The dropsy may gi,-e wuy and the patient pick up 
wonderfully, although the albuminuria still persi sts. Jn such 
cases it not unfrequc>ntly happens that an aggravation of all the 
symptoms is ushered in by a fresh a ttack of acute hemorrhagic 
nephritis. The history of the case alone can then enable ns to 
interpret the process correctly, for the results of the examination 
of the urine under these circumstances do not suffice to explain 
the condition of affail·s. 

An intercurrent attack of acute nephritis is much less fre· 
quently observed in the cotuse of cirrhotic atrophy of the kid
ney. In a case of this nature which came under my observation 
the quantity of urine excreted, which had previously been Yery 
abundant, suddenly diminished under febrile symptoms, and fell 
far below the normal average; the urine was bl oody, but had a 
low specific g1avity. 'I'he case proved fatal by urwmic convul
sions. Even without any knowledge of the history, the existence 
of a renal atrophy in thi s case, before the hmmaturia began, 
might perhaps have been surmised from the hypertrophy of the 
left ventricle and the extreme tension of the arterial pulse. To 
the cardiac hypertrophy an endocarditis involving the mitral 
valve was added, which was developecl simultaneously with the 
nephritis. I believe, however, that in other cases where the 
patients, despite the existence of renal atrophy, had been in the 
enjoyment of apparently perfect health preYi ous to the develop
ment of the complicating nephriti s, the diagnosis may be stu
rounded by great difficulties. The main ev idence for the demon
stration of a chronic renal affection nrnst always be sought for 
in the state or the circulatory organs. An unyielding pulse 
may be present even in simple acute neplniti s, but a perceptible 
enlargement oI the left ventricle is evidence that some more 
protractecl influence has been at work.. 
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Treatment. 

In very many cases it is not the renal inflammation alone 
that we have to consider in otu treatment, bu t also the compli 
cations; in many instances a proper attention to the latter fulfils 
in a certain sense a prophylactic indication with respect to the 
renal affection. This is the case, for example, when prnper atten
tion is paid to securing an early and sufficiently free outlet for 
the pus and to keeping the cavity of the abscess clean, in cases 
of extensive ancl acute suppuration of the areolar tissue. At 
the same time I do not wish to maintain the applicability to all 
cases of Fische1' s hypothesis as to the inti 11Pnce of tlte acid fer
mentation of pus and its products upon the dm·elopment of renal 
intlammation. On the contrary, my experi ence has shown that 
inflammation of the kidney may be associated as a serondrny 
affection with very r1cute suppnrath·e process<'s in the areolar 
tissue, before the pus, which at a later period was e,•acuated by 
an incision as an odorless, creamy fluid (a pus bonum et lauda
bile), was exposed to the action of the external air. and conse
quently before it was placed under the conditions necessary fo r 
the development of the acid fermentation. Further, my expe
rience is that the rnnal affection in these cases rapidly gets better, 
as soon as tlw pns is evacuated as completely as possiblt', and its 
re-coll ection, ancl consequently also its decomposition or fe1·men
tation, is p1·e,.ented. In a case of acute nephritis it is necessary 
lo keep Ille palie11t in becl ·if we wish to render the pr08pect of a 
ropicl anclfrworable course more certain. But whill' premising 
this statement I must expressly protest against !wing supposed 
to upholcl the view tlrnt eYery case of acute nephritis is to be 
ascribed to catching cold. By maintaining a nnifonn and con
stant warmth of the skin, however, we avoid those flnxi ons to 
the kidneys which, as physiological experiments show. are asso
ciated with the cooling of the cntanPons snrface. Ilealthy 
kichwys suffer no injury from such fluxions, for they possess, in 
the power of pom'ing out an increased secretion, the means of 
at onre equalizing the increase of the blood-pressure. In the 
inflamed kidney, however, thi s correcting power is wanting in a 
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degree that depends upon the intensity of the functional disturb
ance, and hence the resul t of the fluxion must be an increase 
of the inliammatory hyperremia and of the exuc1ation. 

In the great majority of cases, those who are attacked with 
acute nephri tis are already reduced in general condition by au 
antecedent severe febrile affection or by some drain upon the 
blood, and to this is now adclec1 the continuous loss in the urine 
of more or less excessive quantities of albumen, and usuaJly also 
of blood. For this rnason the patients, as a rule, in a very short 
time become anremic, and rapidly lose strength and liesh. The 
object of the treatment, therefore, is to maintain the strength 
and improve the general nutrition. Unfortunntely, the condition 
of the digestive organs renders the fulfilment ot this indication in 
many cases difficult ; it is often diffi cult to supply the ]Jatient 
with aliment which can be sufficiently assimilated by the diges
tive organs. A milk diet, with all its possible variations, would 
be the idea 1 bill of fare for a pa ti en t of this kinc1. Here, in 
North Germany, where milk is still easily obtained even in the 
towns, the customs of the country help us, for milk and but· 
termilk, soups with rice, barley, and oatmeal grits, are among 
the favorite and ord inary di shes of the people. 'Vhen the 
state of the digestive 0t·gans ancl the patient's appetite will per
mit, a more solid diet, consisting of easily digest ible meats, light 
vege table food, aml good bread, may, of course, be adopted. 
As drinks besides water, milk, buttermi lk and lemonade may 
be taken, and, when the [Jatients are very much enfeebled, a 
moder:ite qn:intity of gooc1 reel wine may be recommended. On 
the other hanc1, I forbid the use of tea ot· coffee-substances 
which are supposed, and certainly not without reason, to exert 
an in·itating action on the kidneys. 

The same reasons which, from the n ry comnwncement of an 
acute nephritis, r<'nde1· it necessary for us to provide fo1· the 
proper nourishment or the patient, forbi<l jnst as clecicledly the 
emploympnt of any measm es which \\'OU Id cnrtail the amonntof 
nn t1·iti1·c material in the body ot· hinder its renewal. I must in 
the most positive term' deprecate the employment, simply as a 
means or fulfilling the inclicatio 11101·bi, of bloodletting in any 
form, 01· or the treatment by pmgatives, which is still in vogne 
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in some places. In my younger years I employed thf'se different 
modes or cure boldly enough myself, ancl know right well that a 
patient convalescing from scarlet fever will not n~cessaril y die 
from tlw application of a few leeches or wet cups; >Lml also that 
a robust young blacksmith, who has been attacked with acnte 
nephtitis i11 consequence of exposure to cold, will bear a vene
section well. My own ex1ierience, however, lias taught me that 
bloodl etting and purgation, even when continuecl until a notice
able effect is prodltced, will neither cure the in!iammation of the 
kidneys nor shorten its course, while, on the other hand, they 
greatly depress the patient's strength. \Ye will ptesently have 
occasion to speak of the usefulness of bloodletting in the treat
ment of tire indicatio symptomatica. 

The so-call ed temedia antiphlogistica interna do not exett the 
slightest influence upon the inflammatory process in the kidneys. 
From tartar emetic I ha1·e seen no other result than an increased 
di tutbance of the digestive functions, and calomf'l has prornd 
equally useless. I have nevet tried the other mercurial pr·epara
tions. 

It is still customary in difI11se inflammation of the kidnt')"s to 
administer such drugs as one may expect to be reabsoi·bed, more 
or less n11alterecl, from the digestive tract, and to be excreted 
again by the kidneys, and to which astringent pl'opel'ties have 
been ascribPd. It is assumed that such medicines, in theil' 
tmnsit through the renal vessels, will cause the walls or these 
vessels to contract. They consist principally or gtt!lic acid and 
drugs which contain tannin. I have never seen any satisfactory 
results follow the use either of pure tannic aC'icl 01· of the decoc
tion of uva ursi, and hence have long since cea eel to employ 
them in act1te parenchymatous nephritis. 

The only means known to me by which, without depressing 
thP general nutrition, the congestion of the kidneys can be 
diminished, and thus a direct impression he made upon the 
iuJlammatory pl'ocess, consists in the constant maintenauce of a 
statf' of cutaneous hypermmia. It was with a view to this that 
I insistecl on tl'ict rest in becl, while speaking of the dietetic 
l'llles whi('h should be enfol'ced in the treatment of nephriti s. 
Among the ·urative measures, a sustained diaphoresis deserves 
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1mqnestionably tl.te first placP, 11ot only in the symptomatic 
treatment of the dropsy, but as a measure which fayors and 
promotes the retrogression of the inflammatory process in the 
kid1wys. 

The employmen t of diaphoresis in the treatment oi renal 
inf:lamrnations has been, as is ".,.ell known, in general use for a 
long time, but it has been empl oyed mainly as a symptomatic 
measure against tbc annoying dropsy. ...\.t all times, however, 
while ordering hot baths in affections oi the kidney, physidans 
seem to ha.re had in mind the antagonism between t11 0 skin and 
the kidneys, and the possibility of reli eving tlw renal vessels 
by means of an artificially proc1ucec1 hyperremia o{ the skin, 
an<l of combating in this way the inflammatory process in the 
kidneys. I ham already referred to the experiment by which 
Koloman Mueller recently demonstrated the correctness of this 
opinion. 

I\' e possess, as is well known, an exact measure o{ the degree 
of the blood-tension in the renal vessels, in the rapidity "~th 
which the kidneys secrete urin e. Mueller establi shed fistulous 
openings into the ureters of clogs, then shavecl off the hair, 
and by counting the number of drops flowing from the canules 
whieh ha<l been introduced into the ureters, ascertained the 
quantity of urine secreted each minute. Taking th i,; quantity 
as the normal, he found that more tlian the normal quantity was 
secreted, that consequently the bloocl-pressm e in the renal ves
sel,; was increased, whenever, by means of affusion with cold 
water, the shorn skin oi the animal under obserration was cooled 
to any considerable extent ; that, on the con trary, an abnormally 
small quantity of urine was excreted-that consequently the 
blood-pressnre was diminished in the renal vessels-whenever 
the skin was warmed by a ffusion with l10t water or by the appli
cation of hot cloths. Standing in apparent contradiction to the 
results of l\Ineller's experiments is the fact ascertained by me 
by rarefnl observation of a great number of cases, that the pro
duction of actiYe diaphoresis (by means of hot baths) in an acute 
inflammation of the kidneys, which had caused great diminu
tion of the nrinary secretion, is followecl at once by a marked 
increase instead of by a still fmther reduction of the renal secre-
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tion. Koloman Mueller, however, experimented on animals with 
healthy kidneys, through the vessels of which the blood circu
lated in a normal manner. l\fy observations, on the contrary, 
were made on patients through whose vessels the circulation of 
the blood was obstructed by inflammatory stasi s, in consequence 
of which the process of secretion was anested. In my patients, 
the artificially produced congestion of the cutaneous vessels 
necessarily helped to bring the stagnant blood in the renal ves
sels again into circulation, since the natural obstacle presented 
to their di sgorg<'ment by the distention of the general venous 
system must necessarily have been diminishecl by the diversion 
of large quantities of blood to the surface of the body. It is in 
this way, as I believe, that the indnctiou of a diaplioresis con
tributes to the re-establishment of the normal condition of the 
circulation through the inflamed kidneys, and thereby also to the 
re-establishment of the normal secretion. In this sense an effi eient 
diaphoretic treatment fulfils not only the indicatio symptoma
tica, but actually also the indicatio morbi in a better ancl sm er 
manner than does any other method of treatment. " ' ith 1·eg'lrd 
to the methods that may be employed for this end, I haw already 
expressed my views above (at page 219 et seq.), when discussing 
the treatment of cll'Opsy from obstructive hnwrromin of the 
kidnry. 

Of the symptoms which require special attention in tlw treat
ment, the first in point of importnnce is the comple:r of ~ll'cem ic 

manifestations. The attention of the physician when treating 
a case o[ acutP nephritis must alwnys he dii·ectec1 lo this danger. 
The 011tb1·eak of a urromic attn.ck is sometimes preceded by 
complete anurin, but more usually only by a considerable climi
nntion in the excretion o[ urine :ind of m ea. The ohsen •ant and 
careful physician will therefore find himself forewarned in time 
to work against the impending danger, and wiil em11~avor to 
eliminate by some other channel the cons tituents of the mine 
that are retained in the body in consequence of the arrest of the 
renal function s. For this purpose, too, I regard prolonged hot 
bnths with subsequent packing, the object of which is to excite 
profnse swenting, as the treatment which mel'its the gi-eatest 
confidence, not only because, as I have just endearn1·!•cl to prove, 
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we have reason to expect therefrom the re-establishment of the 
normal conditions 0£ the circulation ltnd of the secretion in the 
kidneys, but also because in the perspiration urea as well as 
water is removed from the body. This takes place even undPr 
physiological conclitions, according to the testimony of reliable 
authori ties,' and under pathological conditions has been ob. 
served in an especially marked degree by others as well as by 
myself.' I must, i t is true, admit tlrnt the employment of hot 
baths occasionally hastens the Olttbreak of urmmic convul· 
sions. An example of this is presenteil by Case VII. The same 
case, however, shows that the treatment uevertheless ultimately 
exerted a beneficial influence on the general condition of the 
patient, since it was speedily followed by an abundant secretion 
of urine. It is only in those cases where a high febrile tempera
ture coincides with the arrest of the renal secretion that I would 
hesitate to put the patient into a hot bath, and would confine the 
diaphoretic treatment to packing in wet sheets. In view, how
ever, of the dangers which overhang the patient when the sup
pression of nrine is complete, the employment of other means of 
producing derivation should not be neglected. \Ve should not 
ht>s itate to empl oy the clrctstic p1trgcttive.~. Both experiment' 
and clinical experience teach us that when the renal activity is 
diminished, urea as well as water can be excreted by the intesti
nal mncous membrane, and that this substance, as a rnle, under
goes ammoniacal decomposition as soon as it enters the digestiYe 
tract. Among the purgatives which rapidly produce profuse 
watery stools, I ma,y recommend the preparations of senna, colo
cyn th, gamboge, etc. " ratery discharges are, however, readily 
produced in acute nephritis. The least reliance should be placed 
upon the action of the ditu-etics proper, when the object we lmve 
in view is to a.vert the clanger incident to the arrest of the renal 
secretion in a case of acute nephritis. 

The drastic cliut·etics, and those which contain volatile oils, 

1 Dr. Jv. K11clme1 Lehrbuch der Physiol. Chemie. Leipzig. 1868. S. 433. Lcube, I. c. 
2 Seep. 107. 
3 Bernard et Dnrres1oiU.. Le9ons sur les propriCtCs pbysiologiques et Jes alt.era· 

tions pathologiques cles tiquides de l'organismc, par M. C. Bernard. 1859. Tome 2me, 
p. 30 et seq. 
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should he n,·oidPd on ncconnt of their irritating nction on the 
kidneys, from which we apprehend, either with or without rea
son, an increase of the intlammation. As far as I know, how
eYel". no one has reported any positive experiences bearing on 
this question. The saline diuretics, such as the va1"ions potash 
salts, in combination with vegetable acids, have proved to be of 
but little if any efficacy in counteracting the severer functional 
disturbances in acute nephritis. On the other hand, I ha,·e 
frequently observed a decided and remarkable increase of the 
renal secretion in patients ivho had acute nephritis, with high 
fever, to whom I gave a solution of potash in an infusion of 
digi talis. 

\Yhen urmmic conn1lsions make their appearance the patient 
is at once placed in immediate danger of death. In consequence 
o[ the uncertainty and obscurity which, e\"en at the present day, 
surrouncl the immediate cause of these sym ptoms, it is impossi
ble to lay down rational rules for their trpatment. \Ve are 
tlu·own back, therefore, upon empi..J"ical m<>ans in this point. 
What should be clone or left undone in particular cases will, 
moreover, often depend upon collateral circumstances, all o[ 
which it would be impossible for me to consider here. Om 
medical forefathers, who in eclamptic attacks-which are often 
enough clue to other causes than an insuffi cient renal excretion
saw on ly a nervous symptom, which they ascri bed to cerebml 
congestion, sough t to cure it by the employment o[ derivatives 
from the head, and of remedies calcula ted to soothe the excitecl 
ne1Tous system. General depletion of the Yascular system by 
w nesection, local abstraction of bloocl from the head, blisters 
and mustarcl plaster to the nape of the neck ancl the extremities, 
fulfilled one incliratio11, ancl opium the otlwr. 

ThP rnethods of treatment which ham been recommended 
from all sides fo1· this dangerous symptom, since the etiological 
connection of many cases of eclampsia with renal diseases was 
discovered, l1ave been as manifold as the views of physicians 
with regard to the essence of nrromia. Those who beJie,·e in the 
amm onia theory would have us convert the poisonous alkali into 
a harmless salt by administering acids; for this purpose either 
hydrochloric or the ngetable acids which, as we know, can pass 
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into the blood, have been recommended. Favorable results were 
expec ted particularly from the employment of benzoic acid. 
Others prefer even yet to make nse of the in testinal canal, and 
recommend the administration of drastic cathartics in order to 
remove the poisonous urinary constituents which are retained in 
the blood . 

" ' ith benzoic acid, from which so much was expected, I have 
never obtained the slightest good result, although I hare been 
by no means timid in its employment. At the most large closes 
of it (O. o gramnw [seven and a llalf g rail1s] repeated every three 
hours) have caused diarrhma. 

Purgatives I certainly consider are particularly indicated, and 
I employ them regularly as soon as unemic convulsions occur 
in a case of acute nephriti s, provided profuse spontaneous cliai·. 
rbcea has not, as it occasionally does, preceded their develop
ment. 

In such a critical state of affairs, however, especially when 
the attacks of convulsions, any one of which might prove fatal, 
are rapidly repeated, we shoulcl not, i t appears to me, rest con· 
tent while wai ting for the action of the purgatives. 

The first case of eclampsia which I saw as a clinical assistant 
occurred in the person of a primipara wi th renal di~aase, and th~ 
la te ~Iichaelis, who was then my preceptor, made me bleecl her 
freely . 'fhe patient, who had previously recovered from one 
at tack of convulsions only to fall into another, had only one 
severe convulsion after the venesection. Tile delivery was then 
completed, ancl the patient rapidly recovered and was llUite well 
in a vpry short time. In similar cases I have abided fai thfully 
by this li ne of practice, and have never had occasion to regret 
it. " ' hen, in cases of ac ute nephri tis, we have to deal with 
inclh·iduals who are still tolerably strong, I consider that venesec
tion is 'indicatecl as soon as unemic convulsions occur; these 
accidents happen by far most freqL1ently at the commencement 
of the malady, before the pat ient is much reduced. 

The quantity of bloocl which is to be taken must be deter· 
min~d by the state of the nutrition and general streng th of the 
patient ; a v~ry robust adult will bear the loss of from three hun· 
clred to five hundred c.cms. (from ten to seventeen fluidounces) 
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without diffi culty. In children we must content ourseh·es wi th 
the applica tion of a number of leeches con esponding to the yea!'s 
of tlte patient, and they should be placed on the head, acco1·ding 
to the old. practice. 'l'he question whether the imprn,·ement that 
bas, in my practice, followed bloodletting in unemic attacks is 
attributable to the mel'e lowering of the a!'terial blood-pressure, 
or to the reabsorption of pathological effusions in the crani al 
cavity thereby pl'omoted, or finally, to the removal of some por
tion of the pernicious substances from the blood, must fo r the 
present remain unanswel'ed . 

The application of blisters and mustard poultices I beli eve to 
be useless, and even under some circumstances hal'mfttl , since in 
the cases that recover they may entail t!'oublesome cutaneous 
affections. On the other hand, I look upon the in troduetion of 
amcstbetics in the treatment of eclampsia as a gl'eat acq ui sition. 
'rhey act mol'e rapidly than opium and its p reparations, and do 
not exert the same injurious effects on secretion tha t in our cases 
have attended the use of the latter. Instead of chloroform inha
lations, the hyd1·ate of chloral should always be employed, when
e,·er it can be admini stered to the patient, either by the mouth 
or by a clyster . Tlw dose must be determined by the patient's 
age. To children a gnurnne (15 g r.) may be g i,·en; to adults as 
much as three grammes (45 gr. ). The remedy may be repeated 
if nec·0ssary, ancl may be g iven without fear even to amcmic 
indi viduals who would not bear bloodletting. 

This is essent ially the treatment followed in earlier times. So 
far as practice is eoncem ed, the theoretical cont roversies o,·er the 
natu re of unemia have pro,·ed utterly banen. The sy111ptom 
which, in aeute nephriti s, most frequently demands therapeutic 
consideration is the dropsy. In this parti cul ar all that I have 
saicl about the symptomatic treatment of dropsy in obst ructive 
hypencmia of the kidneys holds good. There, ''" wel I as in 
arnte nephritis, a methodical diaphoresis is th<' so,·ereig n remedy 
fo1· the dropsy. 

\\' hen the acute nephritis is from any reason accompanied by 
sha1·p fever, anlipy reti cs may be indicated, sueh as quinine and 
digitalis. In the trea.tm l'nt of the secondary inflamrnations of 
the pleura, the perica1·di11m , etc., etc., we are res trieted to the use 
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of the same remedies, together with operative measures when 
they are indicated. 

The rettex vomiting that is occasionally present at the com
mencement of the nephritis yields most rapidly to the internal 
administration of pieces of ice, which the patient should be 
allowed to swallow ad !ibitum. Small doses of morphia, either 
subcutaneously or given internally in cherry-laurel water, some
times prove efl'ective against this symptom. Should urremic 
vomiting or d iarrhma set in at a later period, we may have 
recourse to warm baths again ; but they are then usually 
entirely ineffective. 'Vhen the patient' s digestive organs per
form their fun ctions well and regularly, we do not need to pay 
any special attention to the re·establishment of the strength; 
but when a marked degree of anremia is present, the use of fer
ruginous tonics is indicated. In view of the fact that the 
digestive organs in these cases are usually very irritable, it will 
be advisable to select the mildest preparations of iron, e. g., some 
salt of iron with an organic acid. 

Supplement. 

The Acute Parenchynrntous Nephritis of Pregnancy. 

Although Rayer' had previously announced that he had re
peatedly observed his nephrite albumineuse in pregnant women, 
and had a lso made mention of a case published by Martin 
Solon, Lever 2 was the first to trace the causal connection 
between the epileptiforrn attacks, long known to accoucheurs 
and which were so frequently dangerou to the puerperal 
patients, ancl the excretion of albuminous urine. Rayer does 
not speak decidedly concerning the connection between preg
nancy and renal disease; in the short notice with which he 
prefaces the reports of the cases observed by him, he says that 
the pregnant women in whom he recognized the renal affection 
had either contracted a severe cold by exposure when theil· 
bodies were overheated, or had been exposed to the habitual 

1 JU1ym·, 1. c. Bd. 2. s. 399. 'Guy's Hospital Reports. 1843. 
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infhwnce or cold a ntl moisture in unhealthy habitations. Far
Ilwr on, howen::'r, he adds the renu.irk tlial tlH' t·oineidt>nce or 
complication or pregnancy with nephritis demands ean>ful im·es
tigation. ="e1·ertheless, he states posith·ely that when thp n•nal 
inflammation sets in for the first tin1e in the latti>r mont hs of 
pregnancy, jt is 1nuch less dangerous than the same affection 
when it exists before conception and continues throughout the 
p1vgnancy, or when it makes its appearance in the early months 
o[ this condition. Among Gerrnan writers, F1·eriehs was the 
lirst to clernte spec ial attention to the nephriti s o[ pn•gnancy. 
lle asnibi ·s its clevelopn1t•nt to the action of two l'tiologica l 
inll11<•nci,s: Jirst, the alteration of the bloo<l-cmsis ca used by 
prrgnancy; ancl i:;Pconcl, the mechanical interference with lhe 
Yenous circulation in the abdomen . 

The blood or the pregnant woman is usually more watery 
and richer in fibrin than normal bloocl; tl1P quantity o[ albumt•n 
and or reel blood.corpttscles is climinislwcl in it, while the while 
l'Orpnscles are more numeron~. Frerichs ]Jlaces tlii :s alteration 
in the constitution or the blood in pregnancy by the side of that 
" crasis" on whith depend those cacheetic conditions that are 
produced by a long-co ntinued di scharge of albuminolls materials 
(snppuration, ul ceration, de .), ancl he ascribes i t lo the impover
ishment of the maternal blood conseqttent upon the chain of 
nutritive matel"ials required for the irntrition ancl developmm t 
or the fcetu s. \\' ith reganl to the infiuc•nce of the inter[erenc1• 
with the 1·pnons cii·cu lation in the abdomen of the pn•gnant 
woman, Freri clrn doPs not express himsplf clearly and clecicledly. 
lie merply says : 1 "The change in the shape and th<• position or 
th<> n tern s is by no means always absolutely the ~ame; i t may 
lean• the circulation through the renal veins entirPly 11nob
>trnrted, and fm·tunately this is the ordinary rule; but, on thl' 
othp1· hand, it may undt~r oth~r circurnstanct>s ca ust> albuminurin. 
and c~.w·neiation of the kidneys in just tlw ~amc way as do rnl
n1lar lesions of the lwart. ., Lever expressed himself as ckci1l ec1ly 
of the opinion that th<> prpssure of the pn•gnant ntPru s upon the 
renal vessels is thP cansl' of the affection of tl1e kiclnPys. R osen-

IL. c. p. 219. 
VOL. XV.-20 



306 HAB'l'EL:-.. -THE DH'FL'"="'}~ ])[SEA:;.ES OF Tll E K[J)NEYS. 

stein 1 upl1old:; the same vicw 1 and say::; : ··The ]Wt'S::>nr which, 
uncler conditions that are not thoroughly known to us, the 
enlargecl ulerm:i in the latter month::> of }Jrl•gna.n<T occasionally 
exerts upon the ,·e,;,;eb of the abcl0111i11al organ,;, ancl especial]_\ 
upon tlip renal Vl~in::;, ob::;trUCtS the Cil'Ctt)atiOll O( the venous 
blood, a.ml in thi ::; wn.r obstrnctin:. congestion or the kidneys, a~ 
w1'il as of other abdomi nal ghtnds, is procluc!'cl."' Ile neconl· 
jngly diseus::;es thf• renal afft>ction of vre-gmmcy in thn chapter 011 

the obstrudi ve l1yperrum ia of tlw kidneys. It J1111 st, however, 
at orwe st riku the student tlia.t not a s ingle iota of ev idenn· 
founcl<'cl upon fact can be adc1uced to PHtabl ish this altogether 
gmtuitons assumption of a compression of tl1 e renal 1·eins by the 
pregnant uterus. The clinical symptoms are by 110 means the 
same as those of obstrnrtive engorgement, ancl the anatomical 
appearanc<'s not on ly clo not resemble those of cyanotic inclura
tion of the kiclneys, but con espom1 in m·cry particular with 
those of parencliymatons nephritis. 

The position of the renal veins protects them uncler all cir· 
cumstances from any clirect pressure on the part of the pregnant 
u terus. Any one who has hac1 the opportunity of opening the 
boc1y of a woman far advanced in pregnancy, and has obserred 
the relative positions oI the abdominal organs, co11lc1 not fail to 
perceive how inadmissible is the theory that it 111ecl1anical pres
sure is exertecl upon the renal veins by the distencl('d uterus. 

The uterus, the lower encl of which is concealec1 in the pelvic 
cavity. wonlcl have to be bent backward on itself at a considerable 
angle just above the inlet to the true pelvis (a tl exion which, as is 
well known, woulcl be prevented by the ronnc1 ligament), in order 
to be able to touch with its posterior wall a ny pa1t of the anterior 
surface of the second lumbar vertebra. Even if it shou ld reach 
this position it might, it is true. compress the left, but it could 
never afl'ect the right renal vein.' In two autopsit>s whirh I held 

1 Die Pathologic und Therapie der Nierenkraukbeiten. 2te Auftage. 1870. S. 62. 
'My colleague Jlcller has been kind enough at my request to closely follow the 

course of the left renn.l vein in a great number of post-mortem examinations. He 
a~certained that this YCSsel in the majority of cases crossl"s the vertelfra.1 column above 
the second lumbar vertebra. It lay very often in front of the intervertebral substance 
between the first.. and second lumbar vertebroo. occasionally iu front of the body of the 
first, and was often concealed by the body of the pancreas. 
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on the bodit's of women far advanced in pregnancy, I fouml the 
uterus held in close contact with the anterior abdominal wall by 
the round ligaments, while the posterio1· part of the fundus was 
~eparated from the posterior abdominal wa ll , and therefore from 
the bodies of the upper lumbar vertebrro, by a wedge-shaped 
space, which became narrower towards the promontory of 1111• 

sarrnm. 'l'his space contained coils of intestine filled with gas, 
which must have aeted like an elastic pillow in preventing any 
direct pressure upon .the upper part of the posterior abdominal 
wall by the di stendecl uterus. That the increase of the geneml 
pressure in the abdominal cavity, which the cnla1-gement of th1• 
uterns must necessarily bring about, cannot give rise to tho stasis 
in the renal veins and to the pathological alterations in the renal 
1xu·1•nchyma of which we are speaking, is proved by the well
known fact that tumors clue to degeneration of one or both 
oraries, and much larger in size than the pregnant uterus, are 
occasioually clPvelopecl in the abdominal cavi ty, where, howe,·er. 
they nm·er gire rise to the renal affection in question. It is tru<' 
that the enormous increase of the intra-abdominal pressure may 
occasion diminished secretion of urine, but it never proclnC<'S 
albnminuria . Nor must I omit to mention that the renal di sease 
also occur· in tl1ose pregnant 1Yomen in whom the position of the 
uterns unconclitionall y excludes any possibility of direct pn•s
sure upon th o renal veins, namely , in women with exce?ssin'Jy 
clevplopecl pendulous abdomens. I may refer to a case published 
by my colleagm' Litzmann, in the Deutsche Klinik. N o. 26. 1802. 

In the endt»n·or to eshibl ish the theory of ,·enous stasis as the 
C'ause of the renal affection of pregnancy, g reat stress has been 
laid upon tlw fact that the albuminuria ceases at once· as 800n 
ns the pregnancy is over, or, in other words, coincidently with 
the remO\·al of the assumed compression of thP renal \"Pins. U 
we bear in mi11d

1 
howernr, that with the empty ing of lhe- u t1;1 ru..; 

by the birth or the child a \"Pry great chau!(e takes place in tht· 
distribution o( the blood to the abdomi1ml organs, allll in tl1 .. 
blood-pressure in their vessels-a change, in fad, in the tensio11 
th1·oughout tlue entire aortic system-we will he compelled tu 
admit that tlwse C"lmnges may well be sufficient to rPmove at OIH"P 

an inflammatory hyp(>l"mmia or the kidneys. a nd make the othvr 
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inflamrna.tory alterations in thl•se organs purs ue as mpicl a retro

g rade course, as does cholem nephritis in the cases that reco1'ei" 

\Ve know, both from pltysiological experience and from ,,xpe1·i

ment, how promptly the kidneys react against fluctuations in tl1c 

bloocl-pressme. In n»tlity, the cessation of the renal aif<•ction 

at the termiuation oI pregnancy p roves no more than that tJ1e 

prPgnancy was the cause of the renal di sease. 
~Iornover, when the nephriti s of pregnancy has lasted a con

siderable length of time, this rapicl recovery is by no means 

so absolutely certain as it " rnlcl have to be accordi ng to the 

obstrnctive theory, ancl as it :eally is in cases that are clue to 

temporary venous stasis from d<•mo11strable causes. n!y thanks 

are clue to my coll eague Bock<'nclahl fo r the follow ing case: 

Crise XIV. A. young woman wac::; altacked with nlhumiuuria and alla<;arca in the 

course of her first pregnancy, in the year 1870. During delivery she had slight 

cclamptic attacks. T,;ibor took pb1ce on November 1 St.h, a few weeks before the 

proper time. Before the end of the month the albumen had entirely disappea red 

from the urine; the child lived. 
lu 

<lul'ing her pregnancy she wa'i attacked with rnterm•lt•mt l ever, 

from \•omiting. The ague hung about her until lht' encl oi the summer, in ~pite of 

a chanf!e of residence into a district free from rnalarin. Shr> was seized with 

cclamp,.ia during the nig ht of Octoh<'r 20th, and while in a comatose condition, 

after the fit, was delivered of a fcetns of the liflh month. Consciousness did nut. 

return until the 4th of November, the patient, a5 in commot io cen:hri, reconri11g 

recollection first of circumstances that had happened Jong before. The fir~t urine 

passed after delivery contained so much albmw·n that it coagulated into a stiff, 

gelatinous mass wlwu boiled. Ry the 27th of November a co n ~iclerahl C' reduction 

in the quantity of nlbumC'n contained in the urine w:L5 notif'eah lc. The albuminuria, 

however, continued with a fluctuating percentage until the beginning of February, 

1874. 

In this casP, it is true, we mnst admit that it was at least 

poRsible that Lhe remit a.fl'ection wa~ clepc'nclent upon malaria 

a11il not upon the pregnancy . llowever, a case observed by 

my colleague, Litzman11,' proves nnequivocally that the symp

tom8 of th .. nephritis of pregnancy clo llOt by any means always 

1 Deutsche Klinik. 18.52. ~o. 31. 
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sub ide with tlw <'mptying of the uterus, but may continue for 
months a[ler delirery. In a later w0t·k,' Litzma nn rPports sev. 
eral cases in which the Hrst se,·ere uncmic symptoms appeared 
a long time after parturition, and adds : "Altogelhp1· l am mon• 
inclined than I onee was to the opinion that the disease which 
begins in thP kiclneys during pregnancy, not unfrequL..1ntly pe1·
oi>ts as a chroni c a lieetion after delivery." l~or <'v idl'nce aR to 
tile <'OITcdness of thi s opinion, he refers to the hi stories and th<> 
post-mortem a ppeamncps in several cas<>s reported hy hinrne lf. 
As cv idt•nce in f"1·or of the theory o[ obstru<"tirn stasis, Ros<'n
ste i11 addu('es the faet that at the autopsies on fatal eases of 
puerperal nephriti s, atrnphy of the kidneys has bepn exce<•di11gly 
rarely met wilh. This nl'gument might, it is trut\ SPC'Hl appli· 
cable from the sta ndpoin t still held by Rosenst<·i11, who a su mPcl 
for the so-callec1 morbus Tfrighlii a regular devPlopment through 
three stage,, but it clash<>s with the genera l experience that what 
Bright clescribecl as fLt rophy o[ the kidneys is ne1·er developed in 
the course of a few months. 

" ' hil e we must co11 :;equently reject unco nd itio11ally the me
chanical explanation of the mode of orig in of the nephrit is of 
pr<1g11nncy, because no tenable argnrnPnts can lw uddm·pd in 
faror of this theory, we are 11nfo1·tunately com pell eel on tl1 <> 
other hand to adm it that all the othe r explanati ons advnnc'<'<l 
are equally 11nte1mble. Frerichs co mpa red tlw co11d ition o[ th1• 
blood in pregnancy to that "era.sis·• which underlies the eae hee
li(' conditi on; the renal disease, howe1-er, frequently attack s 1he 
most blooming and robust woman, whom it won Id be absmd to 
call cac hect ic. English \\Tilers ha1·e endea1·or<>d to refer tlw 
di sPase o[ the kic11wys to the adclitiona l wm·k t h rown upon them 
dnring pr('gnanc.r, when they were compell Pd to el iminatP Pxc·f's
sirPl.r large quantit ies of excrement itious matte1·s. Otlwrs hare 
thought that some> deleterious substances might be contained in 
the blood of pregnant women, which are capable of causing dis
<'ase of the kicln<'ys, and nt the same time ronntl sions. '!'hes<> 
substances, how<'rer, have not yet been fonncl. That the1·e must 
be some spec ial cause for the renal affection of pregnancy i" 

1 DeutscheKlioik. 1855. 
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proved by the fact, that changes anal ogous to tlrn><' in thP kic1-
neys are in ran_. eases developed in the li vPr also during 1>rf'g. 
nancy. For tlwse, too, the pressure oi the p rt>gnant uterus has 
been brought forward as tlw cause, but with as little ·uccess as 
in the case of the kid n!'ys. For the present there is nothing left 
for us but to record the fa ct that parenchymatons inflammations 
of the kidneys and the li1·er may be devc loped during pregnancy, 
anc1 to con[e:;s that we do not know what causes them. 

Special Etiology. 

The nephritis makes its appearance u sually in the last months 
or pregnancy, and attacks primiparm more frequently than 
women who have already borne children. 

Even these facts which we have learned by experience have 
b1'en made to lend support to the theory of pressure upon the 
rc•nal 1·essels which I have contended against. The importance 
which has been ascribed to them, however, is nullifi ed by the 
antagonbtic facts, that nephritis may occnr even in the first hall 
of pregnancy, and that, as happened in a case reported by Raye1-, 
it may be developed for the lirst time during the seventeenth 
pregna.ncy in a woman who had prev iou~ly pas::;cd through sb;:. 
teen perfectly regu lar and uncornplicatE'd }Jregnancies. 

~l oreove 1-, the fact that relapses o( the nt>phriti s are not 
nnfrequently observed in recunent pregnancies, is c.ertainly 
worthy or notice. This appears to indicate the existence of some 
special individual predisposition; but, so far as I know, no cause 
for this predisposition has as yet been discovered in the constitu
tional conditions of the affected indiYidnal R. It may not make 
it self Ielt in every pregnancy. The1·e are some cases on record 
which prove that a nephritis may complicate one pregnancy and 
be absent in the next, but may recur again in the third or the 
fourth. 

Jn multiple pregnancy the predisposition to nephriti s is so 
marked that Litzmann, as he has personally statecl to me, in 
doubtful cases decides against a twin gestation, when the urine 
contains no albumen. This fact, too, has been made use or by 
the advocates of the obstructed cil·culation theory. Unrortu-
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nakly for th P111. in ca ·es of extreme clistention of the nterns 
from hychamnios, according to Litzmann's experi ence, albtuni
nnria. does not occur. Twin pregnancy, then•fore, can only pm;· 
i::e:::;s the inllu1mce mentionecl because the unknown canse or 
pUPl'Jl'"'·al nephritis is then more powerful. i'l'ephritis occurs 
more frequently in younger women than in those of a more 
advanced age. This is unquestionably due to the fact that pri
mipanc are affected more frequently than multipanc. The state 
of tlw general nutrition in pregnant womeu has no influence on 
the de,·elopmt'nt of nepl1riti s. l have observed it with special 
frequency in l'Obust plethoric women. Occupation and habits 
of life arP without influence on its production. It attacks the 
pregnant wom en in B\'el'y class of life, those who a.re encom· 
pas::wcl by the brightest nnd mos t luxurious smTonndings, as 
well as those who live in the greatest misery . 

.Nephritis is a frequent complication of pregnancy. I do not 
think that sufficient reliable stati stics lut\·e been collected to 
enable a decision to be formed as to the percentage or pregnant 
women who are attack ed by this renal affection. \Ybethc1· or 
not this colllpli('ation nuie:=; in frpque·ney in clifferPnt countl'i l:'S 
and districts, is a question I cannot answer. 

Brann st:ltes that in \~ i enna 44 cases o[ eclampsia occnrred in 
2-1,0tlO <'Onlinemf•nts. If, now, we assume that nephriti s was the 
l'am:p Of thP ec \a111p~ia in all the·SP CUSt:--.S, ancl furlhel' admit 
Rrn;enstein' s conclusion that in one-fourth of all the cases of 
nephritis t'clarnptic attacks occur, we find as the result that one 
case of nephritis occurs in about 136 cases of pregnancy. 

Course of the Disease. 

The course pursued by the acute parenchymatons nephritis 
of pregnanc·y differs in some respects from that followed by 
arnte renal inflammation due to other causes. In the first place, 
t·omplications with other pathological proC'esses are, as a rule, 
absent. The renal affection attacks indi,·idnal s who were prev i
onsly quite healthy, and we must admit, tlwrpfore, that the 
pn'gnant state constitutes one of the recognized disturbances or 
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functional disorders which are often associated with this diseasP 
as determining causes. 

The nephritis which is really due to the pregnancy ilse![, and 
not to any other accidentally }Jresent etiological influence, is i1n-a
riably developed, so [ar as my own observations go, without any 
very striking distmbances o[ the general health, withot1t febrile 
symptoms, and especially without any local symptoms. In the 
great majority of the cases the first symptom which attracts 
:1ttention to the kidneys is the dropsy. This renal dropsy is 
distingu islwd from the rodema or the lower extremities, that 
not infr0q 11 t-> ntly OC'C lll'S in pregnant women whose kidneys arP 

healthy, by the fact that it is usuall y not confin ed to the lower 
extrem ities and external genita ls, bttt affects at the same time 
the h'mcls and face as well. If tho, functional performances or 
the kidney be now ilH"estigatecl, tho excretion will be found to 
be quantitati rnly diminished and the mine often excessively 
alb uminous. I have ne,·er found so large a percentage of albu
men in tho acute nephritis due to other causes as I have repeat
edly round in the nephritis of pregnancy. The urine of the 
latter, moreover, unlike that of the forme1·, rarely contains blood 
in any quantity. Still , I have seen one case of trne hemonhagic 
nephri tis during prPgnancy which, however, pursued as fa\'Or
abl e n,nd rapid a cour:;e as do most of the others. My colleague, 
Bockenclalli , has also met with a similar case. The formNl 
elements [ouncl in the sediment of the urine (with the exception 
of the reel blood-corpuscles) are exact ly the same as in the oth<,r 
forms of acute nephritis. 'fhe number of hyaline casts Yaries 
greatly in the cliJTPre11t cases ; ordinarily , they are not verr 
abundant. In many cases o( the nephritis of pregnancy no 
ceclema oecurs at all: in such cases the patiPnt feels herseJC quire 
wel l, no medical addce is sought, and the urine, consequen tly. 
is not examined. The renal affection then remains latent, ancl 
perhaps often enough sttbsicles again after clelirnry as quiPtly 
ancl imperceptibly as it was clernloped. In some of these l'ases, 
howewr, either before the termination of the pregnancy. or at 
the co rnnwncement of labor at the natural tern1, or. more rarely, 
after the labor has been successfully terminated, those pc1·ilous 
attacks occm which have lent such tenible significance to the 
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renal affl'ction of pregnancy. Again, the nephriti s of pregnancy, 
whether it be aeeompani('cl by CBd<>ma or not, dilf .. 1·" from tlw 
otlwr form:; or ac11tt• nephriti s by the g reate t· frequency and 
vioJPnl't' or the aCUtP lln"CllliC symptoms which it ('[lUSeS. or the 
epileptiform convul :::: ions \Pc· lam1lsia. graY idarnm parturientium 
et pn<•rpPrarum ), the am:uuosis, and thP mani:tca l PxritPuwnt. .. 

That acute nnernia oc-c11rs more frequently in tilt' neph1·iti s of 
vregna11cy than in the otht'l' forms of this renal disease. will be 
admitted even hy tltuse who. like rnyself, are not i11c·lined to 
re~anl every casl_. of ecltLrnpsia. or mauia occuning during )Kll '· 
turitio11 as of unrmic o rig in , t>\'l:'n allhoup;h the 11ri1w, nftt>r thP 
outbrPak o f thP sy mptom ::;, contains somP alhnml'IL Rosr>nstc>i n 
collatecl the stati ·tics gh·en l'.r different \\Ti ters, and <>st inia trs 
the rdati1·e freqlwncy of eelampsin, as compan'd witl1 the albu
minuria or pregnancy, at ::;omething on:i1· twenty.fin· per cent. 
The sanw author, from a similar cornpad son of thP arcounto of 
diffel'l' llt obsl:'rvers, estimates tl1e mortality a111011g the mothers 
thus affected at about thirty per cent. 

H the patient s url'ives the Yiolent co11ntl:;irn attacks which, 
arc.:urding to Litwmn11' :s obst:?1Tation:s, lllay PXl'el'd thirty in 
nun11Jer, aml finally recovers consciommess after the u::; ually 
protractecl coma, she has, as a rul e, no recollect ion at all o( the 
deli1·ery whiclt has meanwhil e taken place, [or the coma that 
intervenes betwee n the several attacks is usually peru1:uwnt. 
Litznmnn obse1·ved 011e case in which recovery Look place' afk r 
more than thirty paroxysms; but, on recovering con::;c: iousness, 
this patient had Jost all recoll ection of the occurre11l'es of the 
last half-year of h l' r life. The same thing ha1,pe1wd in the case 
o[ Bockendaltl':; desnibed abO\·e. The rnor talit1· or the infants 
born undt' r these untoward conditions is still g·1·eater than that 
of the eclamptic mothers. Scanzoni estimates it at forty-four 
per cent. In thosP cases in which the gestation. the parturitio11. 
and the pueqwral iw1·iod are safely tided ove1· without m;rmic 
symptom~. reeo1·err from the renal diseasP takes place. as a rul e, 
quickly ;ind completely, as we ha1·e ah·ead.r stated . Neverthe
le::is, .Litzmann· s PXlJf;'rience seems to show tlrn.t the tran:sition into 
a chronil' renal afl'ertio11 is more common after the 1wphl"itis of 
prpg nancy than after any o[ the ot11L'l' forms of acute nephritis. 
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!'atlwlogiNtl . lpprcirances. 

The autopsies made npon the easPs which encl fatally have 
l't:>\'ealed changes in the kid1wys diil't.."ring in degree, jm;t as 

happens in a ll othe r for ms or ac ute nephritis. F or the clanger 
o( chis renal a ffeetion is 11ot clependt>nt upon the degn'e to 
wliich the pa.tholo~ical c hanges ha.ve advanced, in the sen::H" that 

th e fatal tPrmination on ly ocvurs when the disease js very far 

adva,1wed, and nevPr when it is but slig ht in c1Pg1·ee. Other 

f:u·tor:;, besides the re"''l affection ""cl the [unct ioual dis tu1·b
:111ees entail ed by it, m ust be ta.kpn into a.cconnt in Pxplaining 

tl1e death . I rnust expressly state that here as well as in tlie 
other forms or acute parenchymacous nephritis, both kidneys are 
affe«tecl similady aud to the sa111e ex tent, extPpt, o( course, 
when there a1·e accidental compli c>Ltions with old renal di sease. 
I see, however, from Litzn!ann's ' compilation that t lwse eom
plications have be1;111 observecl witlL stl'iking frequ L·ncy . 'l'lw left 
kid1wy is never alone a. ffected, no l' is it even affected to a greater 
d1;1gree than the right by the ac n te c ha nges, as we would expect 
it to be aceorcling to the stas is thPory . 

. \ s the entire process seems seldom or never to rnn so vi olent 
a course in pn.:•gmrnt women as in many otlwr cases, the extreme 
dt•grees of liy pt> nf'niiu. c ulminating in actual extravasa.tion-snch 

as we occasionall y '""''t witl1 in the nephritis of scarl et, typhus, 
:111d recunent Iever.s-occnr only c.iuite excepti onally in the 

nephritis of i)l"egnancy. 
I have already stated that two cases have been report <'d, one 

by Bockendahl and one by myself, in which the occutTP11 ee of 
hemorrhages into the kidney s was positively c1emonstratPc1 by 

the symptoms. Both of these cases recovered; whethe1· Kimilar 

cases ha1·e been observed by otlwrs, 01· whether hemorrhagie efl'u· 
sions in tlw kidneys o[ pregnant womt) 11 have ever been found at 

the post-mortem examinations. an' q uestions that I am unable 
to a.nswPr. Ap::trt. howe\rPr, from lwm onha~ i <' extravasations 

which am wanting too in a g reat many cases of scarlatina] neph

riti s. the pathologieal changes in the renal di sease of pregnancy 

1 Deutsche Klinik.1855. 
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are itl'nti('al in every respect with those of th P other forms of 
acute nephriti s. Ir we read the often quoted note which Vir
rhow 1 added to his paper: " Der pue1pemle Zustand, das 
lVeib uncl die Zelle," and which, strange to say, has been quoted 
both pro et contra, we will find in it the following state111 ent: 
··In both organs (the kidney s and the lirnr)-and, indeed, it is a 
question whether the spleen too ought not to be included with 
them-analogous parenchymatous swellings, due to the absorp
tion of a granular, cloudy, and apparently albLLminous substance 
into the interior of the glandular cells, are found, in conseqnenee 
of which the whole organ becomes enlarged and diminished in 
consistency, and after its capsule i remon>d appears flabby. 
Very often these changes present an inflammatory dmract•'•·, and 
thq may then be cl escribed as parenchymatous 1wphl'iti s 0 1· 

hepatitis. In other cases the inflam1mttory natur<> of I he changPs 
is less apparent, ancl we must then be content to speak of them 
as an albuminous infiltration. In either case the se('J'etory fun c
tion of the organ suITers, and further research is requirPd to 
decide which of the two exerts the greater intlucnce." 

'l'here can be no doubt that the au th or has here described 
simply difiel'ent degrC'es of the same p1'0C'e8o ; the nature and 
the gene;is of the changes arn identical. Unfol'tunately, we fail 
to find in Yi,.chow'; description any account of tlw appearanees 
in the interstitial connective tissue in the nPphl'iti ; of pl'egnaney. 
lam not aware that any attention has been paid to the intl' rtu 
bular substance even in the more recent studies on such kidneys. 

\\' hen we study carefully the descriptions of the macroscopic 
appearances of kidneys removed from the bodies of lying-in 
women who have died of eclampsia. a number of which were 
published by Liti.mann in the Deutsche Klinik for 18!i5, we 
find that they correspond exactly with the appearances which, 
as we saw in the preceding chapter, are presented by acute 
renal inllammations dne to other causes-for instance, by sca rla
tina] nephritis that has run a protracted course. The kidneys 
:U"e larger and heavier than normal from thickening of the cor
tical substance. 'l'he cortex i; amemic, of a pal e yellowish color 

1 Gesnmmelte Abbandlungeu. p. 778. 
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and of swashy consistency. \\'ha t resemblancP iH tl1t•t«' here to 
the ve1·y ,·ascular, dark colo1vd, and usua lly firm ancl compact 
kid1wys that we find wlwn rnnous stas is has existNl ~ It is 
unnecessary to adll anything con<'el'lling tl1p changp:-; h1 thl-' 
otlwr 01·gans of the body that arP found at tht• autopsy. I will 
only na•nt ion that dropsical effu sions are seldom altogether 
absent. Tims Braun found mdemrt in thirty-niHl' oul of forty
four cases of eC'lampsia. 

Anal,ijsls of Individital Symptoms. 

'rhe functional di stu rbances of the kidneys in the neplu·itis 
of pmg nancy make tlwi1· appearnnct' in the same way as in the 
other forms of acute parenchymatous 1wphritis. I clo not know 
that complete arrest of the renal seen•tion en•t' takes place in the 
former, but I hrtvP already statPcl that absolute suppression of 
mine is st,ldom met with even in the other forn1s of acute renal 
inflammrttion, and that, except after cholera, I have myself only 
<'ncountered it after scal"i e t fever and cliplttlwria. As the rena l 
affection usually commences without any specirtl symptoms, 
without pain ancl without fever, and as certain sy mptoms which 
migh t excite suspicion-such as, for instance, the frequent desirP 
to pass wate1·-are readily attributed by the pal ient to the preg
nancy, accumtc analysc•s of the m ine du ri ng the first stage of the 
disease are to a certain extent wanting. 

'\' hen it has ac1va11rpd far enough to cause o:clema, we find the 
excret ion of nrine dimini shed; its speeili c g rnl"ity is increased, 
for the same n•asons as in the othe1· fonns of ac11te nephritis, ancl 
it contains a great cleal of albumen, casts, e tc. On the advent or 
convalescence, which usually cloes not set in until after the bi1-th 
of the child, this diminution g iYes place to an abnormal incrPase 
of the excretion, the urine presents an ahnormally low specific 
grav ity, and tl1e albumen disappears. It is unnecessary for me 
to repertt here all that T have already said concl'rning the excre
tion of the urine in acute nephritis, which appl ies just as wpll 
to the nephriti s of pl'egnancy. 'rhe only difference is that in 
the latt<>r tlw transition to a state of conva lescctH'e, i. e .. the 
re-establishment of the normal conditions of secretion, takes 
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plaeP. as a rui<', at a fixed period, namely, at the tennination of 
th1"" pregnancy. 

In order, however, to demonstrate by positive proof the cor
rectness of the opinion that the excretion of udne follows 
exac tly the same cou1·oe in the nephritis of pregmincy as in the 
other forms of acute parenchymatous inlla111111atiuns of the 
kidneys, 1 will bl"ietty detail here results of some examinations 
of tlw urine of a pregnant woman, which I recentl y had the 
opportunity of making . 

Cnse XV.-A you ni.t lady o( robust build, full figure, and l>l ooming color, who 
had had no previous illness, was ma rri ed in the early part o f 18i4, and conceived 
i:;hnrtly a fter her marriage. 

Late in autumn her friends obse rved that her face was somewhat puffed. l ler 
hands and feet shortly became anasn.rcous. lu other respects the patient felt quite 
)\'ell. and she did not think it necessary to consult a doctor. 

Some days before my investigations began, her friends were struck by :l remark
able change in the disposition of the patient, hy a singular apathy and lack of 
resolution i next tht•1·c ensued, us it appea rs, temporary d isturbances of the visunl 
organs. All this did not prevent t he patient from going out as she had been in the 
habit of d oing. Durin:; one o ( her walks she was seized in the street with eclamp· 
tic convulsions, which, howcvn, seemed to have been of slight intensity, nnd were 
not repeated. C'onsciommcss wn.s quickly rccoYCrcd. 

Two days subsequently, on Dcct•mber 22d, I received the urine pa~scd during 
the preced ing twenty-four hours. The total quantity was 750 c.c., sp. gr. 10181 and 

it contained 0.2D6 per cent. o ( albumen and 1.9 per cent. of urea. The quant ity of 
urine passed on the succeedi ng clays was less, but un fort unately th r entire quantity 
could not be collected every day. The smallest Lota! occmred on December 25th, 
when onl y 4.70 c.c. wt•rc passrd; iLssp. gr. was LOU , and itcontai nt'Cl O.fi.):J pC'r cent. 
albumen, and 2.2 per cent. urea. The highest sp. gr.-1028-w:\S attained on Dccem
h<'r26tl1 , and the largest percentage o f :llbumen = 1.568 percent., on December 28th. 

Tn the commencenwnt of January, t he secretion of urinl' began to he abundant. 
At the same time the spccilic graviLy fdl hclow the nornrnl, and the percentage of 
albumen and urea diminished, althou~h the total amount of urc:~ excreted was con
:-idcrnbly increased, as was :ilso to a less extent that of the albumen. During the 
fil"t wet•k that the case was under oh~rvat ion, fhrc analyses were made, and l found 
that on the :werngC', 590 c.c. of urine were pas.!>ed daily, containin~ 4 grammes of 
albumen and I :u gnunmf'"i of urea. while the following figurl'f>, which were csti· 
mated from c;:l'vcnlcf'n analyses, would represent the average quantities during the 

first thrc1· werks of January: 

Total quantity o l urine passed 
Total c1uantity of alhumcn passed 

Total qunnLity o f urea passed dail y .. 

tG45c.c. 

!).15grms. 

22.G5 gnns. 
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In the meantime the cedema completely subsided, and from the time that Uw 

polyuria began (on the 5th of January 2110 c.c. were passed) the young lady 

enjoyed excellent health. During the night of the 3d of Fchruary she was de· 

livered, after n pretty long but uncomplicated labor, of a strong, living boy, 

whu throvc excellently on his mother1s breast. Even at the present time, however, 

wl1ilc thjs work is in press (at the end of May), the urine of the young mother 

still contains albumen and a few casts. Consequently this is another case which 

proves that the albumiuuria by no means invariably ceases at the termination of 

pregnancy. 

Such conditions of the urinary secretion as were found in the 
above case, and especially so high a pel'centage or albumen, do 
not occur in cases or obstm ctive congestion or the kidneys. 'l'he 
urine on one or tlw clays on which it was analyzed contained. as 
abo,·e mentionecl. 1. 568 per cent. of albnmen. Spiegelberg' drew 
off by catheter, from the bladder of an eclamptic patient who 
was i11 the thrnes of labor, tLrine that contained even 4.78 per 
cent. of albumen. R osenstein admits that the urine in the 
nephritis of pregnancy does not present simply the characters 
clue to the alterecl condition of the cfrculation, but bears the 
imprnss also or the a ltt- recl constitutiou of the blood, of the 
marked hyclncmia. But the patients with heart-disease who 
suffer from albuminuria are also hyclr>emic and al~o clrnpsical, 
like the pregnant women who are sufl'ering from renal disease. 
and yet they never pass urine containing so large a percentage of 
albt1rnen. 

Unfo1-tunately, I have neglected in my examinations to com· 
pare the percentage of albumen contained in the urine passed by 
clay with that passed by nigh t, during the nephri tis of preg· 
nancy. U: the obstm ction theol'y were well founded, thP diurnal 
urine which is excreted while the body is in thp upright position 
should contaiu Jess albumen than the nocturnal minP which is 
excretPcl in the horizontal position, because on account of the 
influence of gravitation the assumed pressme upon the renal 
veins would necessarily be less in the upright posture. 

The extension of the dropsy in pregnant women who are 
attacked with the renal disease is occasionally affoctecl by those 

1 Archiv fiir Gyniikologie, Bd. 1. S. 38G. 
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di•tUl'bances O( the cil'Ctt!ation in the \·e,se!s Of fhP !OWel' Jimh' 
anll the ex ternal genitalia which al'e entailed by pl'egnancy. I t 
happen,; en~n lllOl'e frequently than in other renal affections that 
these pal'l> only an· swollen, while the rest o[ the bod,· remain' 
free from anasal'ca. "'ith thi s excepti on, tlw drops)· folloll's 
the same course as in othel' diseases of the killneys ; perhap> 
it more rarely attains an extreme degree because, as I am in
clin c•d to assume from my own limited experience, extremt> 
dropsy (01' thP co incident extreme hydncmia) s1·ems to can'P 
death of the fa: tns ancl its premature delil·ery, and with the Jattc'r 
the dropsy is brought to an end. On the othcl' ha nd, cl rop;;_1· 
is seldom altogether absent. The subjects of puerperal 1wphl'itis 
are llll!J.Uestionably more exposecl to the danger of nnemi" 
attacks than the subj ec ts of other renal disca,e<. . \t thp sanw 
time I am far from thinking that e,·err case or eclarnpsia must ht> 
ascribecl to disea~e or the kidneys ancl unemia. nor en.:.n en:'!')" 
rase in whieh albumen ancl a few casts are Iouncl in the uri11i> 
aftel' th P attack. I ha"e a ll·eacl)' nwntionN1 a casP of thi' '-Ol'f 

from Litzmann· s Clinic, in whirh, aftt-•r clPath, the kidneys WPI'<' 

found to be perfectly healthy, althoui-[h during life t he uriiw 
rontainecl albumen. Albunw n may ]XLSs into the uri1w jn C'OJBP

quence of the violent di sturbances of the rireulation r:msPd by 
the convulsions. and, at the same time. as IInppPrt' s' obsen ·a
tions on epileptics pl'o,·ed, casts of the uri1mry tubules may br 
fol'med. H , now-as we know from experience-the act o[ 
parturition is alone suffic ient under certain circumstances to 
ca use a ttack s or ecJampsia. Rure!y this process, whieh exel' ts 
in so many ways a powerful influence upon thP n e1Tous ~ysten1 , 

may bP acc l'edited with the principal share i11 the procluction o[ 
that marked preclispo::; ition to urromic seizun~:;; which rhnrarter
izes the ncphl'iti s or pl'egnancy abo,·e a ll ot lw1· r.•nal affection-.;. 
The inHnenres dt1 P to the retention or urinar.\- ronstit ut> nt:; in thP 
blood and tlw tissues combine with the nen"<111s irritation oecn -
sionecl by the pains of labor to produre the attacks in question. 
Ew n this, howe,·el'. by no means explains the enorm ous fre
quency of nl'romia in thi s fol'm of nephritis. Co1wnlsions that 

1 Yirchow's Archi\·. BJ. 50. Heft. 3 u. 4.. 
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are unquest ionably unemir in natllre often occ llr hdore the rom
mencem,,nt of labor, or appear for the first t ime after its termi 
nation during the puerperal period_ I have been particularly 
,truck by the extraordina 1-y frequency with which that other
wisP rarP nncmic symptom-ama.uro~is-ha:3 bePn obse1Tetl in 
tlH:. iwphriti ::; of }Jrt>gnancy. Tlii s i-:.y mptoni, mo1·eovPr, cannot 
he ascribt'Cl to the diree t infl1wnce of the a<"t o[ parturition, <'ven 
with as much prnbability as can the convulsions and perhaps 
a.I so the ma11ia, sin('e it ord inarily mn kt->s its appearance be-> fore the 
co111111encernent o[ th <' actual labol'-pa in s_ Still , th e influence of 
the act of 1xt1·turition on the production o[ the eclamptic attacks 
sholl ld uot by any means be disparagt>d. I bmTow from RosPn
stein the following statisties, which he has compiled from the 
fi g ures g ivPn by Brann n.nd \neger : In -!49 cases of eclampsia. 
the convulsion::; orc1uT1:.d ·12J times before the labo1·-pain s set in, 
2Gil times during labor, and JJ S times after the birth o[ the C'hild 
during the puerperal period. Of the cas<>s in the la st category a 
c01rnidemble portion might perhaps be brought into connection 
with a[tPr-pains. I will also nwntion another o r Rospnstein's 
tabh,s, which shows that Ollt of 115 cases of eclampsia , in 39 the 
ronn1lsions cPas<'d enti rnly after the biith of the chiltl ; in 36 
they r0curred, but were mllch less severe; while only in 37 did 
tht>y contin ue violent. 

All this collected experience as to the diree t bea1·ing o[ the 
act o[ pat'lurition upon the development o[ eonvulsions will not 
suffice, howevN, to explain the striking freq rtency and equally 
striking violPnce of the urremic syrn ptoms in the nephritis of 
pregnancy as contrastt'd with the other forms o[ acute inflamma
tion of tht> kid1wys, 8ince, as the abon .. :. fi g tuPs ::;how, in tlw large 
proportion of C'aSPS the act of parturition C'an uot bl' taken into 
account at all. There must, therefoi·e, of 1wcPssity be still other 
influenc•'S at work, the na ture of which mig lt t 1w rhaps be discov
ffetl hy more carefu l and more extens ive inn~~tigati ons of t}w 
urine of prt>gnant women than have hi tlwrto been instituted . 
Rosenstein emleavors to explain tlie occurrence o[ convul sions 
upon Traub<;s theory. H e assumes, in the fir~t pbCl\ tliat e,·ery 
pn--gnn.nt woman is hyclncmic, aml makes the la.bar-pains and 
the abdominal press urn supply tlle increased pressure in the 
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aortic system, which is exacted by Traube. But then all preg
nant women are not hydrmmic, ancl even in those wllo aro 

attacked with nephritis and eclampsia the blood is not necessa
rily very watery. Some eclamptic patients maintain a blooming 
ap1warance, and present no traces of anasarca. It may be 

admitted that during the labor-pains the uterine arteries are 
compr·essed, ancl that a general increase of the tension in the 
arterial system necessarily results therefrom, but it has not yet 
been proved that the tension in the aortic system is increased by 
the action of the abdominal pressure. That the influences just 
mentioned increase the pressure in the venous system is cer
tainly demonstratecl by the bluish color o[ the face d uring the 

expulsive pains of labor. But this woukl in rlicate a diminution 
rather than an increase of the tension in the aortic sy,tem. 
Litzmann very o(ten notice(l a remarkable slowing of the pulse 
before the outbr-eak o{ eclamp tic con1·ul sions, and I have fre
quently observed the same thing ia the other forms or parenchy
matous nephri tis, in the chronic as well as in the acute. Unc
mic symptom s, however, did not invariably follow tllis symptom. 
The chief points to be borne in mind al'C tbat the cclarnptic 
attarks and othe r unemic symptoms al'C so freqtwntly entirely 
independent of parturition, and that for the dernlopment or the 
eclamptic attacks no particular grade of tl1e renal affection is de
manded . In l'C fercnce to this latter point, Vi.J·cltow' says : " And 
so far as the changes in the kidney are concerned, I have seen at 
least as marked departures from the normal state in puerperal 
woruen who ha(l had no eclampsia ancl even no convulsive at

tarks, as in those who had been truly eclampti c. Even if it 
would become possible to establi sh a constant connect ion between 
eclampsia and urn~ mia, we should always be compelled to assume 
some special predisposition in the ne1To1ts system, and my object 
in the foregoing remarks was to demonstrate this during preg
nancy _,, 

One peculiar symptom which I do not recollect ha1·ing ob
served in other forms or acute nephritis is mentioned by Litz
mann as of frequent occurrence in the nephritis of pregnancy, 

1 L. c, s. 778. 
VOL. XV.-21 
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namely, attacks uf neura lgic pain in the region of the kidneys. 
These attacks were al ways preceded by a climi1rntio11 o[ the uri
nary secretion. and upon the subsidence of the paroxysm the 
excretion again became abundant. It is perhaps due to a tem
porary compression of the ureter by the grnvitl uterns. 

Prognosis. 

The prognosis of the acute parenchymatous nephriti s of 
pregnancy is less favorable than that of many other forms of 
acute renal inllammation, solely in consequence of this decided 
precli sposition to uncmia. I have already stated that acco1·c1ing 
to Rosenstein'~ statistics, eclampsia occurs in about one-fourth 
of all the cases, and that about thirty per cent. of the eclamptic 
patients clie. The clanger to life, acconling to Litzmann's experi
ence, is clue more to the violence than to the freq nency of the 
convulsive attacks. In those cases, however, that escape this 
peril, the prognosis is rather more favorable than in the casrs 
of acute nephri tis of other origin. !11 most cases convalescence 
sets in immediately after delivery. I do not know that women 
who are su!Iel"ing from the renal disease, apart from the risks of 
uncrnia, are threatened with greater clanger during the puerperal 
period than prev iously healthy women. It b certainly surpris
ing that the former clo not present a grnater proclivity to inflam
matory affections-to peritonitis, for instance, than the latter, 
since diffuse affections of the kidneys are in general very apt to 
cause inllammatory processes in the serous membranes. 

I have already stated that the nephritis frequently relapses 
in subsequent pregnancies, especially when they follow one 
another in rapid succession, ancl that this form of acute inflam· 
mation of the kidneys, in Litzmann's opinion, exhibits a more 
markecl tenclency to develop into a chronic kidney disease, than 
the other forms. It is also known that premature deliveries are 
frequent in pregnant women with diseased kidneys. P erhaps, 
as I have already remarked, this is in many instances due to the 
fact that the fmtns cannot derive sufficient nouri shment from the 
excessively hyclrmmic blood of the mother, and therefore dies. 
Even well-clevelopecl, strong children, however, frequently die 
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either during or soon after delivery at full term, when the 
mothers have been attack ed with eclampsia during labor. Tlw 
cause of this remarkable mortality is not known wi th certain t l". 
Does the fmtus participate in the urremic poisoning of i.1s 
mother 1 An affirma tive answer to this question must necessarily 
appear justifiable to all those who regard the chemical pollution 
of the blood as the cause of the urremic attacks in all , or even 
in a part of the cases. Litzmann 1 records an observation that 
furni shes a positive foundation for this opinion. P anum obtained 
in the ordinary way a pretty large number of crystals presenting 
forms simi lar to those of nitrate of nrea, from the sanguineo
serous fluid found in the pleural cav ities of a child whose mother 
was attacked with eclamptic convulsions during labor. The 
child died twelve hours after its birth. 

IJ iagnosis. 

With regard to the diagnosis of the nephritis of pregnancy, 
I may refer to what has been said above concerning the diagnosis 
of arnte parenchy matous nephritis in general. In consequence 
of the presence of the notorious etiological influence i t will be 
even more easil y arrived a t than in cases of nephritis due to 
other causes. I t is of ron rne necessary that the pregnancy itself 
should be diagnosticatecl; and thi s is all the more rnsy since the 
nephri tis, as a rnlr, is not developed before the la tter l1 alf of 
the pregnancy. \\'e li ave only to avoid confound ing it with any 
chronic affection of the kidney, which may have existed before 
impregnation. 

Treatment. 

The treatment must, in my opinion, be conducted upon ex
actly the same principles as those laid cl own by me fo r the treat
ment oI ac ute })arenchy ma.tous inflammation. The }Jregnnncy 
does not appea r to me to counter-indicate the prod uction of an 
energetic cliaphoresis, and this seems all the more ind icated 
because the renal affection nearl y always 1·uns its com se with-

I Monatsschrift f (.i r Gcburtskunde und F rnuenkrankheiten. na. 11. s. 4.z,i. 
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out febrile mornment. I have already sta ted tha t my treatment 
of the urromic condition in other renal di seases was determined 
by the ex perience I hnd derived from cases of eclamp ia in preg
nant women. The treatment of eclampsia occurring during labor 
should be g uided by the experience which has taugh t us tha t the 
dangerous accidents cease entfrely in nearl y one- third of all the 
cases as soon as the uterus is emptied: the labor should be ter· 
mina ted bv artificial means as soon as they can be employed 
without d;nger to the mother or child. 

b. Chronic Parcnchymatous Inflammation of the Kidney. 

This is the second stage of the Bright's d isease of most writ· 
ers-thc non-desquamative nephriti s of J ohnson, the neplu·ite 
parenchy mateuse })l"Ofonde ou grave of Lecorche. 

Samuel "\Vilks ' was the first to prove, a nd he did so in the 
clearest possible manner from the ample clinical and pa tholo
gical ma terials a t his command, that the condi tion of the kiduey, 
of which we are now talking and which lie described as " the 
large white kidney," ought not to be rngardcd as the vrecursory 
stage of tlmt atrophic process which the Germa.11 pathologists 
had p roclnimed as the ultimate stage of every diffuse inllamma
tion o( the kidn ey s, as the third stage or their morbus Brightii. 
Ile taxes Freri chs with his failure to support hi s theory as to 
the succession of the three stages o[ Bl"ight's di sease assumed by 
him, with a single case which began with the symptoms or acute 
nephritis; in other words, wi th an acute hydrops, and in which, 
after it had lasted for years, small contracted kidneys had been 
found. Ile adds that his own experience has not furni shed him 
wi th a single case or this sort. "\Vilks does not distinguish 
between tlw acute and chronic fo rms of parenchyma tous neph
ritis. The clinical picture which he sk etches would therefore 
apply onl y to those Iew cases which reall y have a n acute com
mencement; my own observations rela ted in the last chapter 
show that this sometimes occurs. To the great majority of the 
cases l1i s clesr rip~on is not appli cable in ~h e respect that the 

1 Ca!\es of Bright'li disease with remarks. By 8. Wilks, M. D.
1 

Lond. Guy's Hosp. 
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initial fever and the hrematuria are, as a rule, entirely wanting. 
Todd recognized the error in the view held by his countryman. 

In Germttny the work of Samuel " ' ilks seems to have received 
little or no notice or recognition. At all events, it exercised no 
influence upon the descriptions of the diffuse renal disease that 
appeared in our hand-books of clinical medicine. 

Among the French, Kelsch was the most decided in admit
ting the individuality of the chronic renal affection which \Vilks 
described as "large white kidney." He denies its inflammatory 
nature, however, and asserts that \Vilks did so too, which is 
inconect, for in direct contradiction to Kelsch's views \Vilks 
describes the swelling of the large white kidney as the product 
of an inflammation which, starling from the urinary tubules, is 
in the early stages capable of undergoing complete resolution. 
He likens this process to a bronchitis. In botlt instances the 
inflammation may extend from the t11bes first affected to the 
tissues arouncl them; in the kidneys the enti rn ti ssue may be 
saturatecl with intlammatory exudation, while the bronchitis 
may terminate in broncho-pneumonia. 

Kelsch denies that the affection has au acute initial stage, 
and prefers to regard it as au anwmic necrosis of the epithelial 
cells associated with swelling, but not implicating in the least 
the rest of the renal tissues. He claims that it attacks only 
persons whose gPneral nutrition is reduced (phthisical, scrofulous, 
and syphilitic sttbjects) ; that the geneml anmmia causes ischm
mia or the kid1wys, and in this way conduces to the clegenemti on 
of the epithelium. In what follows I think I shall be able to 
prove the incorrectness of this view from an etiological as well 
as from a pathological and a clinical standpoint. 

Etiology. 

Chronic parenchymatous nephriti s is developed from acute 
in!lammation of the kidneys in a few cases, but in the great 
majority of the cases it progresses in an insidious manner from 
the very beginning. 

I have a I ready remarked tliat in the different varieties of 
acute parenchymatous nephritis the tendency to develop into a 
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chronic affection is very variable. I know of no case of neph
ri tis aftPr cholera or diphtheria which became chronic; but, on 
the other hancl, in the nephritis both of scarlet fever and of 
pI"egnancy the transition in to a chronic renal disease has un
doubtedly been observed. '.Vhethcr the inUarnmation of the 
kidneys that follows small-pox and typhoid disease has been 
observed to follow the same course I am unable to say, but 
I can positively assert that the inflammation of the kidneys 
which is excited by exposui·e to cold may develop in to a chronic 
affection. With regard to the cases of acute nephritis that are 
secondary to excessive suppuration of the cellular tissue, we 
may even assert that they possess a decided tendency to run a 
chronic course. 

I am unable to say on what this difference in the different 
cases depends ; to explain why, of affections tha t differ only in 
their causes, the ana tomical lesions and the symptoms being 
identical , one should present a grea ter tendency to develop into 
a chronic di sease than another. Nevertheless, the fact in itself 
compels us to assume that the obstina te persistence of the affec
tion, and its consequent development to higher g rades of patho
logical change, must depend either upon the intensity of the 
action of the OI"iginal exciting cause, or upon a protracted work
ing of the same cause. 

This view is supported, at least in part, by the observations 
that have been collected with reference to the etiol ogy of the 
fol'm of parenchymatous nephritis, which, from the very begin
ning, pursues a chronic and insidious course. These causes are 
essenti ally identical with some of the known causes of the acute 
affection of the kidneys. 

The parenchymatons inflammations of the kidneys which 
from the very commencement pursue a chronic course are devel
oped with ex traordina ry frequency during the course of affec· 
tions tha t are accompanied by persistent suppu!'ation, such as 
di seases of the bones and joints, the more severe form s of invet
erate syphilis, phthisical, ul cerative destrnction of the lungs, 
etc. These I hold to be the most common sources of the 
renal aITec tion we a re disc t1ssing, ancl I cannot rid myself of the 
notion that something is developed in these collections of pus 



CllRONIC PARENCH. NEPHRITIS.-ETIOLOGY. 327 

which is taken up into the blood by absorption, and excreted 
by the kidneys, and which during its excretion excites an intlam
mation of these excretory organs. \Vhen there is acute sup
puration of the cellular tissne, the sudden excretion of a large 
quantity of this "something., causes an intense inflammation in 
the kidneys, which, however, pursues a rapid course, and dis
appears as soon as the source from which the agent is supplied 
is cut off by a thorough evacuation of the pus, and by p revent
ing it from. forming afresh. On the other hand, a chronic neph
ritis with fatal issue may ensue if the treatment pursued be 
insufficient to secure this encl. In chronic suppurations this un
known "something" is constantly formed and taken up into the 
blood in small quantities, and slowly ancl insidiously causes the 
same process in the kidneys which in the other case is ushered 
in by a violent initiatory stage. 

Experience has shown that it is wrong to attribute, as has of 
late years been the fashion, every case of albuminuria that is 
secondary to chronic di sease of the joints and bones, to inveterate 
syphilis, pulmonary consumption, c!Jronic ulcers, etc., to amy
loid degeneration of the blood-vessels of the kidneys. Clinical 
observation and anatomical examinations have proven that a 
lru·ge portion of these cases may be credited to the account of 
chronic nephriti s. I must lay stress herP, however, on the fact 
that chronic parenchymatous inflammation of the kidneys by 
no means excludes the possibility of an amyloid degeneration of 
their bloocl-vessels; on the contrary, the two affections are very 
frequently found combinecl in the same subject when some chro
nic suppuratil·e process has preceded the renal clisease. 

Just as chronic suppurations cause a chronic inflammation of 
the kidneys by means of the persistent action of small quantities 
of the noxious agent, while the sudden action of a larger q uan
tity of the same agent produces acute nephritis, so the persislPnt 
intluence of continued exposnre to cold and moistu re brings 
about the same chronic renal affection, while a severe cold ca ught 
hy sudden exposure is followecl by acute nephritis. Almost all 
writers, among the causes of chronic Bl'iglit' s disea e, mention 
living in colcl ancl wet habitations, occupations in which the body 
is frequently wetted and cliilled through, etc. Uy own experi-
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ence does not enable me either to confirm or to contradict these 
statements. 

I may mention marsh miasmas a decidedly frequent exciting 
cause of chronic parenchymatous nephritis, next to chronic sup
puration perhaps tbe most frequent. A not inconsiderable num
ber or cases have been admitted into the hospital in this city 
dming the last ten years, from the marohy districts bordering 
on the Elbe and the North Sea in Sleswick and Holstein, in 
w horn this grave renal disease had developed after long-con· 
tinnell intermittent fevers. I have also received many such 
cases from the coasts of the Ba,Jtic and from the intervening 
parts of the province, where intermittents, as a rule, are rare. 
As to the way and manner in which malaria causes iullammation 
of the kidneys, I have not been able to form any decided 
opinion. At first I thonght it possible that, in consequence of 
the extreme disturbances of the circulation connected with the 
paroxysms of high fever, or in consequence of the excessi,·e 
elevation of the temperature observed iu many cases, some lesion 
of the renal vessels might be produced, the frequent repetition 
of which might cause the development of a state of inflamma
tion. I was confirmed in this opinion by the observation of two 
cases of ordinary tertian intermitteut fever, in which albuminous 
urine was passed during the paroxysms, but in which the mine 
lost the abnonnal ingredient when the attacks were stopped by 
quinine. Since then, moreover, I have met with a case which 
appearecl to demonstrate that malaria may under certain circum· 
stances produce parenchymatou s nephritis without the interven
tion of febrile paroxysms, just as it sometimes causes splenic 
tumors without preceding attacks of fever. The patient was an 
engineer, thirty years of age, and from thi s di strict, who had 
never suffered from any sickness before the year 1873, when he 
undertook the erection of a dyke at Jahdebusen. A few months 
after his arrival there he noticecl an mdematous swelling of his 
lower limbs. 'l'he dmpsy rapidly increased, and in February, 
1874, when he was admitted into the hospital here, his whole 
body was anasarcous. Ile was still in the hospital in March, 
1875; the swelling had then disappeared, but his urine still con· 
tained a large quantity of albumen. 
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The olcler English writers rega rded the misuse of mercury as 
a cause of albuminru·ia and disease of the kidneys. Rayer 
denied that mercury hacl any such effect. Kussmaul 1 relates a 
case of mercttrialismus affec ting a mirror- silverer thirty-one years 
of age, whose urine contained albumen as well as mercury. The 
quantity of albumen contained in the urine climinishecl as tho 
erethismus mercmialis improved, and disappeared entirely as 
soon as recovery was complete. Kussmuul 's own experience and 
that of others satisfied him that hydrargyrnsis is occasionally 
accompanied by albuminul'ia, but he aclds: "'\\' henever serious 
di ·ease or the kidneys has been found at the autopsies of mirrot'
sih·erers who had previously suffered from rnercurialism, it has 
always been possible to connect the di sease with a coexistent 
pulmona1-y tuberculosis."' 

My own experienc;e has not enabled me to form a decided 
opinion as to the possibility of parenehymatous nephri tis being 
caused by the action of mercury. Iu the course of years I have 
probably treated two thousancl cases o[ constitutional syphilis 
with mercmy, and have been by no means timid in the employ
ment of this inclisp i>nsable remedy. Among the syphilitic cases 
thus treated, some, it is true, have died o{ chronic parenchyma
tous nephritis; bnt I have al so seen persons die of the same 
sequel of inveterate syphilis wl10 were brnug ilt to the hospital 
from clistant country districts in a most mise rnble plight, ancl 
who had no t taken an atom of mercury either before 01· after 
their admission. 

According to a summary of the results of the mercmial treat
ment of syphilis in our hospital, published a few years ago by 
Dr. Schorer, it appears that the average du ration of the treat
ment was about seventy days, but it was often protracted con
siderably beyoncl thi s period. Allowing for the in terruptions 
renclerecl necessary by intercurrent affections o[ the mouth, on 
an avernge abont 300 g rnmmes (not quite ten ounces) of grny 
mercurial ointment were rubbecl in to each patient. In persons 

1 Untcrauchungen Uber den constitutionellen 1\Iercurialismu.s, etc. WUrzburg, 180 1. 
S. IG7. 
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who were not already suffering from albuminuria, I have never 
known these lal'ge closes of mercul'y to cause the slightest clis
tul'bance of the renal functions. The following case, however, 
made me for a time suspicious of the innocuousness of the ex
cessive employment of the inunction cure with mercurial oint
ment, although it can by no means be regarded as positive proof 
of an injurious actim1 of the same on the kicln~ys. I shall 
rehitc the case at ruthcr greater length than would otherwise 
be appl'Opl'iute in this place, because it contains u number of 
interesting points. 

Case XVI.-L. 8., a maid-servant, from Dithmarschcn, and at that time 22 
years o( age, was admitted for the first time into the Academical Hospital at Kiel, 
on the lith of :May, 1857. She was suffering from a serpiginous ulccrn.tiyc destruc
tion of the skin of the neck and face, which hatl existed for several years and ha<l 
already destroyed a considerable part of the alre and ;ip of the nose. There was 
also an ulcer with exuberant granulations on the bard palate, and a lachrymal fistula 
on the left side. 'l'ht: diagnosis wa~ rnorbus Dithmarsicus (hereditary syphilis). The 
treatment consisted in the employment of Zittman's decoction; later on, cod-liver 
oil was givl:n, and during the summer she took sea-baths. On December 29th tlie 
patient was dischaq{ed completely cured, even the lachrymal fistula having closed 
o[ itself without operative interference. In 1858 she was admitted again for a 
relapse, but I could not !ind the records of tbc symptoms and treatment. She was 
admitted a third time into the hospital on June 13, 1862. Soml! ulcers had devel
oped again ou the site of the old cicatrix, and some nodules arranged in circular 
groups had appeared m the skin of the right c11eek. The plltiu1t wns emaciated, 
and presented a very cachcctic appearance. For this reason the mercurial treatmtnt 
was deemed inadvisaLle, and in its stead the patient wns put upon iodide of po
tassium and the bitter· wood infusions, together with local applications. .As this 
treatment proved fruitlrss, an attempt was made to effect a cure by s:ypbilizatil•n. 
In the course of about three months nearly 250 chancres were producrd by inocula
tion on the thighs and abdomen. Notwithstanding this, the patirnt recovered her 
strength. The sores on the nose and face, however. did not heal. Finally, com
plete recovery was brought about by a mercurial course, of which unfortunately no 
particulars arc recorded. She was discharged on November 2, 1803. A fourth 
relapse took place in February, 1867. Zittman's dccoction, though given for a long 
time, and iodide of potassium, caused no improvement i but she convalesced under 
a tldrst c1ire, and was discharged on January 1, 1868. 

After her recovery the patient entered the hospilal service as a nu1se, and 
remained healthy until :May, 1870. Paralysis then set in very gradually, affecting 
fi.J'st the lower, and then the upper extremities; she finally became completely help
less, and fo1· a 'long time bad to he fed. Treatment by inunction was once more 
resorted to, combined witll tllc internal use of iodide of potassium, and was persisted 
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in, as her mouth never became affected, up to the date of her complete recovery in 
)farch, 1871. She then resumed her situation as nurse. Only n few days elapsed, 
however, before the paralysis returned without uny febrile disturbance, affecting 
first the left arm, then the left leg, then the right arm, and finally the right leg. 
For some days the sphincters of the blad<lcr and rectum were also paralyzed, but 
they soon resumed their normal functions. None of the cerebral nerves were 
affected. The urine contained a small quantity of albumen. Bed-sores appeared 
over the sacrum and shoulder-blades. In the evenings she had slight fever, and 
occasionally painful contractions of the flcxo1· muscles of both thigh~ occurred. 
Tiu pOloer of aensation fa llie partilyzell limbs was not affected. 

Ordered inunct ions nnd iodide of potassium. Gradual improvement. By the 
beginning of August the bed-sores had healed, and the urine was free from 
all.nunen. The development of stomatitis made it necessary to discontinue the 
inunctions. The inunction treatment was continued, although with repented inter
ruptions rendered necessary by recurring stomatitis, until 1Hay, 1872. Tt was then 
estimated that over 21000 grammes of mercurial ointment had been rubbed in during 
the course of two years. She was discharged from the hospital on the ~th of June, 
1872, at the desire of the parish authorities, who were chargeable for her; she had 
then regained the complete use of her limUs, and her urine was free from albumen; 
but a few nodules had reappeared in the !;kin of the face. She returned again. how
e,·er, on August 27th of the same year. She was emaciated, pale, and in every 
respect reduced since her departure. 

Ou the right forearm, and above the left in ternal malleolus, two circular ulcers 
extending through the entire thickness of the skin were found 1 each aUout the size 
of a thaler i the base of the one on the leg was discolored. Numerous lupus-like 
nodules had developed in the ncighl>orhoocl of the old cicatrices on the face. 
Syphilitic dactylitis oi several of the phalanges and of the middle metacarpal bone 
of the left hand. At different parts of the body, in the subcutaneous cellu lar tissue, 
perfectly painless tumors, partly finn and partly fluctuating 1 and varying in size 
from a hnzel-nut to half a hen's egg. No trace of the former paralysis, and no 

albumen in the urine. 
:Mercurial inunctions were again employed, and again the patient recovered. 

The old ulcers, however, l1 ealed badly, and new ones were formed by softening and 
breaking down at the above-mentioned subcutaneous gummy tumors. In April, 
1873, the patient became feverish and began to cough. 'fhere were signs of catarrh 
at the apices of both lungs

1 
aud evident symptoms of consolidation first upon the 

left side i the in unctions were now discontinued. On the 20th :May she had a 
moderately severe nttack of hremoptysis i during the summer the pulmonary affec
tion advanced, ancl the ulcers of the skin slowly healed. In July, traces of allmmen 
were again found in the urine. In August, the existence of vomicre in the lungs 
could l>e demonstrated. During September, the quantity of albumen containefl in 
the urine constantly increased , and in the beginning of No\'cmbcr the percentage 
was the largest T have ever seen, the total quantity of urine being flt the same time 
dimin ~shed. Towards the end of October, diarrhrea set in, the stools being at first 
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bloody; this diarrhrea persisted until death. Al>out the same time she began to 
swell, at first a.bout the ankles, and she was henceforth constantly confined to heel 
'fhc hydrops auasarca. rapidly extended over the entire body, and on November 10th 
a fluid effusion was discovered in the abdominal cavity. She died in an extreme 
state of exhaustion, at midday on December 8th. Directly after death, a Jn.rge 
qu:rntity of still perfectly fluid blood was drawn from the right jugular vein of the 
corpse. I take the following record of the post-mortem, which was dictated by my 

colleague llcllcr: 
Great ro<lcmn of the )owcr extremities; numerous scars on both tl1ighs (syphili

zatiou, fourteen years ago). Upon the back of the left hand two ulcers reaching 
down to bare \Jone, with dense infiltrated borders and brc.lnceous bases. A fluc
tuating tumor on the left forearm, containing a yellowish white fluid. In the face 
the bridge of the nose dcprm1sed; iu the upper part of the nose :t fistulous opening 
about tho size of a pea, from which some dirty pus escapes. A sound passed 
through this opening reaches bare, roughened bone. In the fistulous openings, 
which correspond to the narcs, the superior maxillary bone lies rough and bare; in 
th!.! mesial line and for a considerable distance to the right, it se('ms to be destroyed, 
so that the fangs of the teeth arc in some places exposed. The hony wall between 
the nose and the right orbital cavity perforated, the opening being about as large 
as a groscheu. Opening surrounded by roughened edges of bone bathed in an 
ichorous fluid. Behind the articulations, between the atlas and base of the skull, 
and betweeu the Conner and the cpistrnpllcus, a somewhat discolored swelling, 
which on section was found to be a dense, pultaccous cascous mass. The left lrnlf 
of the medul\;~ oblon:Jata flattened and broader than uatul'al; but with this exccp· 
tinn there was uo abnormality iu the central organs of the nervous system. Both 
lungs very small. In the apex of the right lung a. small cavity with thick, pulta· 
ceous contents i in front of this cross-sections of several bronchi surrounded by 
ca.seous tissue, and connected together by dense bands of connective tissue. Poste
riorly, groups of inclurnte<l, gray nodules. The lower lobe o( right. lung contains 
numerous nodules of the same kind. The surface of the upper lobe of the left lung 
presents depressions, caused by cicatricial Lands which extend deeply into its sub
stance i this lobe is riddled with sinuous cavities that C'ommunicate with one another. 
The lower lobes contain a moderate quantity of nir, but a great numher of closely 
grouped, though mostly isolated, slate-gray nodules, are dispersed through them. 
Heart smalli coronary arteries tortuous. Valves normal. Aorta narrow. In the 
abdominal cavity a large quantity of fluid, which in the upper part is clear, but in 
the pelvis is o( a deep yellow color, turbid, and deposits a sediment. 

The surface of the liver connected with the parietal layer of the peritoneum by 
very numerous bands of connective tissue. Suhstance of the liver son!ewhat gran
ular on section, marbled, yellow, and light brown. Spleen pretty firm; its tissue 
of a grayish reel colo1· on section, and sprinkled with very m1merous gray nodules. 
Left kidney enlarged, 12! cm. in le:ni;th; tl1e capsule in parts f:irmly a.dhtJrcnt; the 
surface presents six irregular patches of a waxy yellow and a grayish reel color. 
The tissue very pale on section. The cortex cloudy, spotted with yellow. The 
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right kidney in general the same, only much paler. In the crecum one extensive cir· 
cular ulcer, 5 cm. in clinmctcr, and numerous smaller ones. The ulcerative process 
extends as far as the sigmoid flexurei only a few round ulcers in the fl exure itself. 
All the ulcers have infiltrated wall· like borders and spongy bases. 

So far as I know, but few cases of parenchymatous nephritis have been published 
in which the affection has been observed throughout its entire course, and the 
characters of the urine noted from the very commencement. It would occupy too 
much i;:pacc if I were to copy in cxtenso the tables obtained from our analyses. 
I must therefore content myself with the following account of the principal results 
furnished by the examinations o( the urine. 

The first traces o( albumen were found on the 20th of Julyj on that day 
1.100 c.e. of urine were passed, with a specific gravity 1010. The first hyalinc casts 
were found on the 24.th of August, the amount of o.lbumcn iu the urine having grad· 
ually increased in the meantime. 

The following table exhibit~ the slow increase in the percentage of albumen nod 
in the other changes in the urine. 

l""°'""I Albumen. Urea. Cblorldee.. 
Date. Urine. ~\'l('('!flc 

c.c. (,rnvlty. % lntoto. % Intoto. % lntot.o. 

------------------- -
Aug. 9 1200 

I 
1011 0.072 0.864 

21 1100 1013 0.125 1.375 1.2 13.2 
28 1:100 1017 0.153 1.989 1.9 24.7 

Rcpt. 4 1300 

I 

1010 0.242 3.096 l.1 14.3 
Oct. ll 125f) 1010 0.292 3.664 

16 lfJJO 1012 0.774 10.997 
22 1!)85 1012 0.464 9.210 
26 102:) 1012 1.076 11.092 
31 940 101!) 1.184 11.129 

Yov. 3 825 1017 1.::ll2 10.824 
8 135 10·10 4.!l30* 6.656 3.4 4.59 
9 3:35 1027 2.29!) 7.703 4.0 13.40 

" 15 280 102i 2.:)68 5.tlOG 3.0 6.90 
20 JGO 1036 2.820 4.512 1.!:i 2.40 

" 23 26.) 1032 2.216 5.872 0.132 0.352 
Dec. 2 175 1oao 1.964 3.437 3.3 5.77 

7 3·10 1020 1.449 4.926 5.6 19.04 
------
"'Estimnted by alcohol, G.473. 

From the time wh"n the urinary secretion bcgrrn to diminish, in the beginning 
o{ November, u1> to the day o( her death, on Deceml>cr 8th, nil the urine passed 
wa'I collccteJ for 36 days. This gave n mean average per diem of 3.JO c.c. The 
quantity of albumen was estimated on 30 days i on nn average 6.332 grammes of 
albumen were clischnrgccl with the urine per di em. Unfortunately, the quantity of 
urc:'l wns only clctcrminecl on 7 dnys i the average excretion of uren, accord ing to 
these few examinations, wns {)grammes in tlrn 24 hours. 

As the diseuse pl'ogrcssed, the quantity of casts in the sediment increased cnor-
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mously, and broad1 darkly g ranular casts were soon added to the small hya1ine 
casts. 

The setting in of the diarrhrea in the beginning of November had nn unmistak
able influence ou th3 enormous and su<lden diminution in the quantity of the urine. 
On some days over 2,000 c.c. of fluid were discharged through the in testines. Of 
course it cannot be denied that some urine also may occasionally have been passed 
while at stool i on one occas ion, however, the fluid was tested for urea, but none 

was found. 
The character of the blood drawn from the body directly after death is also 

worthy of notice. The blood-scrum had a specifi c g ravity of only 1015.58, which 
was considerably below that of the urine passed immediately before death , and 
very much less than that of the urine which was pa!lsed on preceding days. The 
percentage of albu men in the blood-serum was 3.4 per cent., while on the 8th of 
November the percentage of albumen in the urine was nearly 5 per cent. 

No one who reads carefully the above history will be inclined 
to regard this case as a proof of the influence of mercury in 
exciting albnminuria, as assumed by \'Velis and Blackall. For 
my own part, after this case, which I watched to the very end, I 
no longer hesitate to deny positively the possibility that the 
mercurial treatment as employed here in Germany can ever 
excite nephritis. The albuminuria which appeared in the spring 
of 1871 disappeared when the interrupted inunc tion treatment 
was recommenced ; and the first symptoms of the renal disease, 
which finally terminated life, showed themselves several months 
after the use of mercury had been discontinued on account of 
the intcrcurrent phthisical affection. Before leaving this case 
I wish to draw attention to the anatomical explanation of 
the paralytic symptoms observed during life. These paralyses 
were ev idently caused by a gummy tumor which was situated 
behind the a rti culations between the upper cerv ical vertebrre 
and pressed npon the medulla oblongata, and they disappeared 
when the original deposit was thickened and 1w1 uced in volume 
by absorption. The left half of the medulla oblongata, at the 
autopsy, was found still somewhat compressed and flattened. 

In a considerable number of the cases of parenchymatous 
inflammation of the kidneys which from first to last pursue a 
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chronic course, it is impossible from the past hi story of the 
patient to discover any sufficient cause for the development of 
the malady. It also occurs, ancl this I must particularly empha
size in contradiction to Herr Kelsch, ancl may foll ow a chronic 
course from the commencemen t, even in inclivicluals who, previ
ous to the ou tbreak of tbe renal affection, were in the enjoyment 
of blooming health ancl were thoroughly well nouri shed. I may 
say positively tha t alcoholic ex cesses, to which the disease is by 
many a ttributed, cannot be charged with being the cause of it. 
None of the cases treated by me occurred in clrnnkarcls, ancl in 
no instance have I encountered the large white killiwy a t the 
autopsies of notori ous drinkers, of which I have macle a not 
inconsiderable number during my many years' active hospital 
service. 

It is not easy to form an estima te wi th regard to the fre
quency of chrnnic parenchy matons nephri tis in genPral , since 
the olcler writers, ancl the Germans in particul ar, clown to the 
present cl ay , confound this with other renal maladies. More
over, the Ja te~t Engli sh and French authors who recogni ze the 
individuali ty of thi s affec tion, clill'er among each other concem
ing the geneti ca lly d ifferent cases which are or are not to be 
included in it. F or the present, I must g ive up all a ttempts to 
determine its frequency by sta tistics, since my own cases are too 
few in number to be of any inclepenclcnt value, and the da ta of 
other observers, for the reasons I ham given, cannot, in my 
opinion, be made use of. In confirmation of thi s, I may 
refer, for example, to Lecorche's accoun t of the eti ology of his 
nepltrite parencliymateuse profonde OU grave, On p. 166 of the 
above-mentionecl work, where all the known canses of the 
Bright's di sease of the olcl school, which he is seeking to set 
asicle, are peacefnll y ranged side by sicle. 

Young persons are decideclly more frequently a ttack ed with 
this di sease than those who are aclvanced in years. Among my 
own cases there was only one man who was 01·er fif ty years of 
age, and, on the other hand, many of the patients were children. 
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According to Dickinson, the affection is much more frequent 
in men than in women. 

Summary qf the Course of the Disease. 

Of the cases of chronic nephriti s, only a small minority are 
ushered in by an acn te attack ; and, so far as these are con
cerned, I have nothing to add to what has been already said 
concerning the initial symptoms of acute parcnchymatons neph· 
ritis an (t the d iseases which precede it. 

'IYhen inflammation of the kidneys insidiously supervenes in 
one of the above described chronic processes, its commencement 
will only he di sclosed , as Case XYI. shows, by systematic exam
inations of the urine, which it is a standing rule in our medical 
clinic to insti tute in every suspicious case of disease. 

N othing betrays the insidious affection of the kidneys in its 
earliest stage; there is no pain or di scomfot't of any sort in mic
turition, the only signs being a diminution in the q uantity of 
nrine passecl daily, and the presence of albumen. The case 
detail ed above shows how small the quantity of ul'ine may be, 
and how large the percentage of a lbmnen. La ter on I will give 
more minute details concerning the characters of the urinary 
secretion in this affection, from the rns1llts of my own examina· 
tions. Here I wi ll only remark that a diminution in quantity, 
and a large percentage of albumen in the urine, may be observe(] 
for a long time, and that the ex r retion will not revert to its nor
mal condi tions until the inflammation subsides. I will presently 
al so expla in why this does not occur in every case. In those 
cases in which, despite the existence of circumstances which 
might possibly leacl to the development of thi s disease of the 
kidneys, no examination of the urine is institnted, and in those 
in which the disease attack s, without evident cause, persons who 
were prev iously in sound health, dropsy is, almost without 
exception, the first symptom tha t betrays the malacl y. It is 
true that when these patients, fri gh tened by the commencing 
dropsy, seek medical assistance, we find them, as a rule, notice· 
ably pale and amemic, although they had previously considered 
themselves perfectly well, were not suffering from any disease of 
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the bones or other chronic suppurative process, and had passed 
through no malarious disease. They usually state that they 
ha,·e noticecl for some time past a diminution of bod ily stre11gth, 
which, however, has not been sufficient to prevent them fro111 
pursuing their occupations. The patients, as a rule, have expe· 
rienced no other cli sturbanc'3s of health which would poin t to 
any dec ided organic di sease. In a fe w rare cases they complain 
or du1J, pressing pains in the renal rPg ioU, which, however, 
maskPd under the customary cloak or rhenmatisni-that devil' s 
dam in mctlical diagnosis, the familiar bete noire or the slothful 
and ignoran t pl1ysician- fail to excite the suspicions o( the 
p:itil•nt, and too ofte n al so or bis medical advi ser. 

Once begun , the dropsy is wont to inc1·ease rapidly, and usu. 
ally, clespite all therapeuti c meast1res, atta ins an ex treme grade. 
Its distribution is the same as that of all the other fo rms of 
renal hyd rops, the subcutaneous areolar ti ssue being its chief 
seat. Beginni11g either in the fee t or in the face, it extends, as a 
rule, over the entire body, and usually holds its ground obsti. 
nately in the parts it has once involved. The exte rnal geni tals, 
in particul ar, are constantly swollen, and often remain swollen 
for months a t a time, so tha t the foreskin is curled up in front 
or the peni s like a post.horn , and the scrotum presents the 
appearnncc of a bladdet· fill ed with water, which may be larger 
than a child' s hc>ad, and can tlwn no longer be accommodated 
between the swollen thighs. Very generall y tlw abdominal walls 
are involvetl to an extreme degree in the g<>1wral swellin!:(, and 
the abdomen appears to be Pnormously cl btPnded, Pven before 
any perceptible quanti ty or fluid is collec ted in the peri toneal 
cavity. 

The serons ra,·itie•, however, do not by an3- means remain 
free from dropsical collections. Large quan tities of fl uid are 
more frequently fo und in the plenr::e, the peri card iu m, and the 
abdomina l cavity , in the chronic than in the acute fo rm of npph· 
rili"; a11d i t is not a t a ll rare for dea th to be caused by them, 
when the fluid is not evacuated a t a sufficiently ea rl y period. 

In no other di sease or the kidneys have I "o oftpn observed 
extreme hydrops anasarca as in the chroni c pan•nchynrn tons 
inflammation. It has been principally in cases oI the la tter 

YOL. XV.-22 
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a!I!'ction that I have met with rupture or the epidermal layer in 
eon sequence or the enormous tension or the skin ; in these cases 
1 ha ve seen the dropsical tluid tri ckle out Crom the small cracks 
in such quantities that the entire bed of the pa tient was wetted 
through and through, and the fluid which had filtered thl'ough 
the mattresses had collected in pools on the fl oor. The epider· 
mis over an extensive surface is macerated in thi s fluid, and 
thrown oJI, leaving the corium bare and exposed ; thi is observed 
most frequently on the lower part of the thighs ancl in the scro
tum. In the favorable cases a genel'al d imi11Lltion of the dropsy 
foll ows thi s enormous discharge or fluid. The bare and relaxed 
corium in the aJiec ted spots is covered with pale, glassy granula· 
tions, ovel' which a new layer of epidermis is developed ; the skin 
in these spots then looks as if it were covered with warty grnwtbs. 
In other cases, however, the spots in which the corinm has been 
depri ved or its epidermis become the starting·points of deep or 
superfi cial gangrene. In this way I have several times witnessed 
a gangrenous destruction of a lmost the entire scrotum; in all 
these cases, howe1·er. the testicles, which have been left entirely 
bare and unprotected, al'e vel'y soon covered with gl'anulations, 
and by the cicatri cial contraction in every ins tance a cntaneous 
investment fo r these organs was reproduced. Another sequel 
of the loss of the epidermis, less comm on, holl"ever, than super
ficial gangrene of the skin , is a phl<,g monous in tlammation of 
the subcutan eous cellular tissue, which, as a rule, proves fatal. 

The mucous membranes are al so in1·olvecl in the clropsiral 
swelling, especially the membrane lining the intes tinal tract. 
Vomi ting of wa tery masses and pro fu se watery clia rrhma are the 
symptoms which indicate this condition of the gastric and intes
tinal mucous membrane. In consequence of this swelling, the 
epithelium of the intestinal mucous membrane may be destroyed, 
like the epidermis on the most swollen parts of the outer skin, 
and extensive ul cerations of the membrane may result therefrom. 

The mucous membrane of the respira tory organs seems to be 
less frequently affected than that of the intestines. 1t may be 
mere chance, but I have as yet encountered not one single case 
of mdema of the glottis in connection with chronic parenchy
matous nephritis. <Edema of large portions of the pulmonary 
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tissue occurs more frequently, and, as a rule, proves fatal. 
Drnpsy is very seldom entirely absent in chronic pat·enchym:i
tons nephritis. According to Johnson's statements, it was only 
absent twice in one humhed cases of this disease. I ham in my 
own clinical wards at the present time a bntcher boy, sm·entecn 
years of age, who after suffering for a long time from ague was 
attacked with nephritis nine months ago, but who exhibits as yet 
no trace or dropsy. 

The advance of the drnpsy will not be checked until the 
excret ion or ul'ine again becomes abundant, conspquentl y not 
until the inUammatory process in the kidneys begins to recede; 
not until then will we have reason to expect that the drnpsy will 
graduall y disappear. Ir it has once attained a high grade, a long 
time invariably elapses-sometimes more than a year-brfore it 
entirely and permanently di sappea!'s. Even then, howeve!', if 
the urine continues to contain albumen, as is unrortunately often 
the case, there is al ways danger that an exacerbat ion of the 
l'enal disease may set in, in consequence of which tlw urina!'y 
sec!'et ion will once more be arrested, and the dropsy wi ll retul'n. 
As long as the drnpsy exists, it conceals the ex treme emac iation 
which has set in meanwhile, both from the patient and his phy
sician. Sometimes it is astonishing how skeleton-like the pre
\"iously shapeless ancl swoll en limbs become when the clrnpsy 
has entirely di sappeared; not only the subcutaneous adipose 
tissue, bnt also the muscles, have been reduced to the merest 
remnants. 

The patients, who were previously unable to stir on accou nt 
of the unwieldy swelling, find themselYes excessively enfceblecl 
when they attempt to use tllPir limbs again after the dropsy has 
subsided. The faded, ashy color of the previously swollen face, 
and the paleness o[ the mncous membrnnes whereYer visible, 
are eYiclent symptoms of extreme a nremia. \Vhen rompl,.te 
recovery takes place, which is rarely the case, the patients slowly 
improve in cond ition, ancl it is a long time before they recove1· 
their former healthy aspect. The convalescence is more fre
quently incomplete. A portion of the renal ti sue has been 
clestroyecl, and what is lert continnes to exc rete album inous 
urine. The patients then remain somewlw t emaciated, the un-
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h ealtl1 y color lwrsists, the skin is consta ntl y (1ry, ancl the hair 
thin a 11 cl ro ugh. 'l'hey do not completely recover their streng th, 
although some of them are able to return to their ordinary 
l'mploy ments. Sooner or later death is caused by the conse 
q uences of th is condition. 

It is only in the vei-y milc1Pst cases, where th Pre is no dropsy, 
that the im pairment or the ge neral nutrition is not very appa rent 
As Joug as the patien ts remain free from secondary inflamma
tions in other organs, the chroni c pa ronchy ma tous nephriti s runs 
its course entirely wi th out fever. 'l'hc behavior of the circula
tory organs varies grea tly, according to 'vhot.her the disease 
attack s lwrsons who a re prev iously healthy a nd robust, or those 
who arc already weak ened a nd reduced by other d iseases. In 
the former case, moreover, it is d ifferent a l t.he commencemf:'nt 
of the malady from what i t is a t a la ter period when a consider
able degree of an ;:cmia has been developed. In pPrsons who 
were prev iously robust and vigorou::;, the pul se at the beginning 
of the renal inflamma tion is u suall y remarkably slow, full, and 
tense, aml the hear t-sounds lou d a nd sha rp. At :i later period 
of the protracted disease, when the tension wi thin the vessels 
has been lessened by extensive transuda tion of water, tho pulse 
becomes weak.Pr, Jess tense, ancl a.t the same time more frequent, 
and th0 card iac sounds become h•ss di s tinc t. 

Jn pr!'vi ously enfeebl ecl indi viduals both pulse and heart
souuds have those characters from tho very first. It must be 
remembered, however, that in many cases the en feeblement of 
the hem·t-sonnds is p ar tly due to the resistance offered to the 
conduction o r the sounds by the lluid that has accumulated in 
the pericardium a nd by tho mclema. of the thoracic walls. 

Finally, even when the inflammatory p rocess in the kidneys 
subsides, complete recovery d oes not take p lace in ~vPry instance, 
because oftentimes a large p or tion or the renal tissue has been 
destroyed in t he course or the infla mmation. In snch cases the 
kidneys a ft er death presen t the condition which I will describe 
presently, a nd which I think is most appropri a tely designated 
by the term secondary atrophy . These kidneys, after the in
fl ammation has ceased, continue to excrete an al bnminous urine, 
because a g reat part of the secreting vessels have been obliter-
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a ted, a nd th ose which remain ca rry on their functions under a n 
abnormally hig h blood -prPssure. In such cases, whil e the gen
eral nu ti· ition improves, a secondary hyper trnphy of the li•ft 
ventricle, with its train o{ conseqttences, is de1·eloped in con
sequence o{ the obli teration of so many perip heral ar terial 
branches . 

. No disturbances of resp iration are compla ined oC by the 
patients so long as the functions of the respirato ry apparatus 
are not intc1-fercd wi th directly by mdcma tous swelling o[ the 
duplica tn rcs o{ the mucous membrane at the entrance into the 
lary nx, or by accumulations of ttuid in the pleural cal'i ties or in 
the all·coli of the lung:;, or indirec tl y by hyd l'Opo ascites. In 
those pa tients who am consta ntl y confined to heel in conse
quenc~ of the cll'Opsy, no great dema nd:; arc made u pon the 
brea thing capacity . N evertheless, they a lso suffct· from terribl e 
dyspnma as soon as the pleurnl cav ities, the pe1·ica1·di um , or 
the abdominal cavi ty a re fill ed with water in a ny consiclL•rablc 
extent, or as soon as a large portion of the pulmonary ti s~u e is 
inundated by ccd L• ma. Pulmonal'y ccdema is one o[ the ma n• 
frequPnt causes o{ death in chronic nephri tis abo. Besides the 
sense o[ oppression cau:;ecl by increasing d ifficul ty o[ respiration, 
the long agony is prece<lecl by a tormenting coug h, accompanied 
by pl'Oluse, watery, and froth y expectol'at ion, and r il.les in the 
bronchi which ca n be heard at a di stance; by a consta ntly 
incl'easing cya nosis of the l ips, which conlTas ts strangely with 
the ash-pale color o[ the swollen face ; by a di sappearance of the 
pulse, and by a gradually ascending coldness of the extremities. 
The death-strnggle is occasionally in terrupted by repeatedly 
recurring epilPpti form attacks, which occur even in cases in 
whicl1 the ex istence of increased tension in the aortic sys tem 
had long been out of the question. 

IJi_qestive disturbances set in pretty early in some cases, ancl 
a fa iling or capricious appeti te, or slight dyspep t ic symp toms, 
may attract notice even before ccdema direc ts attention to tlw 
kidneys. The patients, with especial frequency, experience a 
positirn repugna nce {or a nimal food . 'Vhile the a nasa rra i~ 
increasing, most pa tients complain o[ a wa nt o[ ap petite and ea t 
therefore yery littl e, but feel heavy and uncomfor table even 
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after taking very moderate quantities of food. Others, on the 
contrary, continue to eat very good meals and appear to digest 
them well. I saw a boy of thirteen whose entire body was 
swollen to a shapeless mass, and who was unable lo open his 
eyes on account of the enormous mdema of the eyelids, daily 
consume the full diet of our hospital witlt the greatest possible 
relish. 'Vhen the dropsy is at its height, vomiting is a fre
quent symptom ; it does not occttr especially after eating or 
drinking, but oftener in the morning soon after a.waking. The 
vomited matter consists of watery, slimy masses, which generally 
have a slightly acid reaction, and contain an exceedingly small 
quanti ty of solitl constitnents. In one such case I found the 
specific gravity of the vomited fluid to be 1002. I have already 
statecl it as my opinion that this vomiting is the resuH and 
symptom of ccdema of the mucous membrane of the stomach
an opinion which is based on anatomical ev idence. The same 
may be saicl of the connection of the obstinate diarrhma, which 
is obsened in some of these cases, with Lhe analogous state of 
the mucous membrane of the intestines. This diarrhcca is g<'n
erally very profu se, ancl the stools, which arc at times da rk, and 
at others scarcely colored at all, occasionally contain large quan
tities of nearly unmixed pus and shreds of necrosed mucous 
membrane, and are then horribly fmtid. As above rema1·ked, 
this peculiar character of the stools depencls upon the so-called 
Seconclary Dysentery ancl Ulceration of the Intestines. 

In most of the patients vomiting and diarrhcca do not occur 
at all; in nearly all of them, however, the appetite is diminished, 
ancl is only restored when the other sy mptoms indicate a retro
g ression oI the rt:>na l inflammation, i. e., when the urine Lecomes 
more abundant, the albumen disappears, and the dropsy sub
sides. 'Vhen the normal appetite Teturns, the genernl nutrition 
invariably improves, and the natural plumpness of the body, the 
fresh color of the skin and the mucous membranes, and the 
habitual degree of strength, a rc gradually restored. 

Actual uncmic symptoms, epileptiform attack s, coma, amau
rosis, etc., are observed much less frequently in chronic paren
chymatous nephritis than in the acute form or in primary atro
phy of the kidney,;. In by far the l:11·ger proportion of cases 
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these symptoms a re entirely absent, although in some fe w cases 
I ham seen them occur, with the most fearful in tensity, j ust a t 
the heigh t of the malady, so that the shapelessly swollen body 
was shaken by the most violent convulsions. In one of these 
cases death ensued during coma, which had been p receded by a 
rapid succession of epileptiform attacks. In another case the 
urromic symptoms did not make their appearance until the 
kidneys had passed into the stage of secondary atrophy, and 
they then p roved fatal. 

:More co mm on, h owever, than these urc.emic nervo us symp toms 
in chronic parenchy matous nephriti s, a re the secondary inflam
mations in other organs, which, like Traube, I attri bute li kewise 
to the contamination of the blood wi th urinary constit11ents. 
Indolent infiltrations of the p ulmonary tissue, which do not 
follow the typical co1u-sc of genuine pneumonia, and suppura
tive phlegmonous inflammations, are frequent causes of death. 

Summary ef the P ost-mortem Appearances. 

It has been repeatedly stated that the chronic pa renchyma
tous nephritis in some cases follows the acute for m of the d is
ease. It fol lows from this that the pa tholog ical changps which 
the kiclneys undergo in respect to their anatomical strnctmc in 
the chronic cases, must be closely allied to the changes which 
we discover in the ac ute intlammati ons of the sa n1 c organs, and, 
in fact, they onl y diller from the latter lwcause the longer dura
tion ot the process allows the signs of intlammato1-y new forma
tion on the one hand , ancl of intlammatory destrnction on the 
other, to at tain a higher grade. 

The post-mor tem appearances also vary, according as clealh 
sets in when the di sease is at i ts height, or when the pathological 
process has passed through its entire course, or lias, so to speak , 
exhausted itself. 'Vhen the di sease proves fatal, as urnnlly 
happen ~, at its height, and before the above-mentioned tem1inn
tion is a ttained, we ti nil both kid neys very considerably enla1·µ;<' il 
(p1·oviclcd one, or, as happened in one of my cases, a part of one, 
had not bcC'n previously atrophied), and. as a rul e, much la1·g<' r 
than they ever are in acu te nephritis. " \\' hen onl y one kidney 
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is present, or when the other has become incapable of performing 
its functions," says Klebs, "the di seasecl kidney, whiclt may 
entirely fill the hy poch ondriac space, prnsents rather the apprar
ance of a tumor ; at all events, the l\nlargemcnt i::; more cxcessire 
than i t ever is in cases of cyanotic indm a tion an<l simple granu
lar degeneration, a nd the organ not unfreq nently attains double 
or treble i ts ord inary volwne." 

The capStLle is tightly stretched, and gapes widely upon 
section. As a rul e, the capsule, which is u sually very delicate 
and thin , in conscq ucnce of the great distention, can be easily 
separated from the parenchyma of the organ. IIere a nd there 
small particles of soft parenchy ma sometimes remai n attached to 
it. Ilence, even after the capsule is stripped 00', the surface of 
the kidney appears perfectly smooth , or only presents sligl1t 
inequali ties wherever littl e portions of the tissue have remained 
sticking to the capsule. 

'l1hese large ki<l.ney s arc alway s exceeclingly anromic on the 
surface ; their color, therefore, is always strikingly pale, almost 
white, with a strong tinge of yellow. In strong contrast to this 
yellowish white backgrn und, stand out the blLlish red, stellate 
venous radicles, " ·h ich are greatly di stended wi th blood. The 
whole cortica l substance exhibit; on section the same anmmic 
pallor, the same yellowish white color as the surface, anc1 con
trasts sharply with the likewise enla rged, but often dark red 
pyra midal substance. 

Klebs thus descri bes the appearance o( the renal parencbyma 
as seen from the surface : "Upon close inspection we can dis
tinguish numberless clull white granules, ly ing in a clear gray 
and often almost g~l atinous ground substance. These granul es 
a 1·e pretty equably distributed over tlte " " ·face, but vary greatly 
in shape; sometimes they seem to be maclo up of smaller particles, 
sometimes we can recognize spiral lines which frequentl y connect 
the separate g-ranules with each other ; they a re the convolut:ec1 
tubes or the cortica l substance fill ed wi th fat ty epithelium, these 
tt1bes in the outer layers of the cortex not presenting the regular 
arrang-Pment whirh is found on verti cal section of the organ. 

" \\' hen a verti eal sec ti on is examined, we see in the :first 
place that the enlargement of the kidney is principally due to 
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an increa~e of the cortical substance, which is double or even 
three times its ordinary thickness. The isola ted elements which 
!(ive to the surface of the organ the above desc!'ibcd appearance 
are here more sepa ra ted from each other, and we are able to make 
out better the condi tion of the isolated parts; dull white strim 
arranged perpendicularly to the surface, alternating with some
what broader gela tinot1s stl"i re ; the former, the zones or the con
voluted tubes, contain the glomernli- which are a t Jirst tensely 
distended aml later on become collapsed, and the snmll ex tm
vasations ei ; the latter contain the less altered straight tubules, 
the swelling or the ground substance being only appa rently more 
distinct than in the other zone. The dull whi tu lines of the 
curling tubltli extend a short distance into the medullary sub
stance, penetrating in between the bundles of the vasa rec ta and 
of the straight tubttles at the bases of the pyl'amids. The latter 
are consequently con5iderably broader than usual, but othel'wi5e 
present no notable changes." 

KleLs likens the consistency of the organ to that or caout
chouc, which it is said to resemble in regard to its capacity of 
elastic resistance. To my mind this comparison is not sui table. 
I shall describe its consistency rather as doughy, like that of a 
fatty liver. 

'fhe mt1cons membrane of the pelvis of the kid1wy preS<'nts, 
as a rule, catarrhal swelling and a slight degree of hyprncmia. 

The micl'oscopical examination of the co rtical substance of 
the kidneys, which macroscopically present the above described 
alterations, reveal s the same changes which we ha1'e all·e,1dy met 
with in acute parenchy matons nephri tis. only in a more marked 
degree. They involve both the tnbuli urini re1·i wi th thei r epithe
lillln and the in tertnbular substance. The tubuli fo r the most 
part are considembly dil a ted, but a few are fo und here and there 
w!Jich retain their normal calibres. The epithelium or the tubes 
is only partiall y preserved, and the cell s which still remai n are 
greatly enlarged and are often rendered so opaq ue by the fa t 
particles and minute oil -globules which they contain, that the 
nuclei can no longer Le seen. 

In many places the epithelial lining of the tubules is com
pletely gone, ancl in its stead the tubules are entil'ely tilled with 
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masses of detritus mixPd with oil-globules. Such a tube, when 
examined nuder the micrnscope by reflected light, sometimes 

\V:i.xy, highly ~fracling el\.~U i11thel11mc 11 of urinary 
tullulcstb.alhtillretainthcircpilhchalli11i11g.(Colbcri;. ) 

appears perfectly chu·k and 
opaque, and is often bulged 
out unequally in different 
places. 

It is not uncommon to 
to lind the lumina of some 
of the uriue tubes blocked 
up with casts; at the same 
time the epithelial lining 
of the tube at the affecte<l 
1iart may bo perfectly pre
served and present its nor· 
mal features, as Fig. 8 
shows. In some cases we 
find an enorm ous number 
of the straight tubes fill ed 
with casts of this kind, 
when they usually have a 
sligh t yellowish color ancl 
a wax-like brilliancy. 

Fig. 8 is drawn from a 
preparation of my deceased 
colleague Colberg; the pre
paration is from the kidney 
of a woman who died in 
my Clinic, of chronic pa
renchymatous nephritis. 
This, with some other 
drnwings made use of in 
this work, were most kind· 
ly assigned to me by Col
berg's bequest. 

The interspaces between 
the tu bu Ii are much broad
er than normal, according 
to Klebs, from two to four 
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times as broad; the same author says that they often become 
as thick as the convolntecl tubes themselves. The figures 9 ancl 
10, the latter also after a drawing by Colberg, illustrate this con
dition. 

SecUon from tho corticnl sub~tance. Enlargement of the intertnbcrcuhi.r "'"'C'C~: th" wall~ of the tubull 
are covered with a new-growth or e1)ithelinl cell>i. Chronic µarcnehymatous m•phritii. (Coll.lerg.} 

This thickening of the inte1-tubul:ir matrix is partly clne to its 
saturation with flu id exudation, and partly to the multiplica
tion o( pre-existiug connectirn tissue elements under the stimulus 
of inttammation, and finally, in some part to the migration of 
nnmbed ess white blood-cells. The latter nnde1·go in pa1·t a fatty 
degeneration, and of the cell s which have undergone this meta
morphosis there finally remains 
only a little mass of fat-globules. 
Sometimes a large number of these 
little masses are found in the inter
tubnlar tissue of the kidneys ; 
their relative positions as rega rds 
each other betray their origi n from 
migrated and degenerated lymph 
cells. 

'Ve find; with remarkable fre
quency, the small arteries and Ma l
pighian rnscular tufts in chroni
cally inflamed kidney s in a con-
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dition of amyloid degeneration, although, at least according to 
my own experi ence, only in the cases that succeed chronic sup
purations or syphilis. I will presently explain the importance 
of this complication. 

The bodies in which the large white kidneys which I have 
just described are iouncl are always more or less dropsical. I 
have never met with such kidneys in a body that was not ana
sarcous. 

The rest of the post-mortem appearances vary, in tho indivi
dual cases, according to the exciting cause of the 1rnphritis and 
acco1·ding to the complications to wh ich tho renal affection has 
led: splenic tumors, diseases of the bones ancl joints, extensive 
cutaneous ulcers, abscesses in the cellular tissue, pulmonary con
sump tion, purulent effusions into the serous cavities, pneumonia, 
etc. 

Also in the chronic form of parenchymatous inflammation of 
the kidneys resolution inay take place ancl the normal functions 
of the organs may then be once more established. This, however, 
only seems to be possible when the process has not lastecl for a 
ve1y long time, and when the determining cause that Jed to the 
renal disease can be removed and the other injurious influences 
be wardecl off. I have seen complete recovery lake place in a 
case of nephri tis .following scarlet fever after the affection had 
lasted eigh teen months; ancl again in a case of nephriti s clue to 
a severe cold, in which the patient had been bedriclclen for a 
whole year on account of extreme clrnpsy. 

That the re-establishment of the normal functions o( the kid
neys in these cases depends upon the restoration of the normal 
strncture of the organs appears to me a m:itter that is beyond all 
doubt. 

Here ancl there some tubules or groups of tubules may be 
destroyed-perhaps all in which the degeneration of the epithe
lial linings has been complete; but this does not prevent the 
regeneration of the remaining parts. Provided the loss of secret
ing substance has not been too great, the functions of what re
mains suJier no d isturbance. In my prefatory remarks I directed 
attention to the fact that nature in constmcting thP body of man 
has supplied with lavish hand the apparatus destined to excrete 
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the urine, so t11at, even though one entire ha][ of i t be destroyed, 

the half that remains is capable of fulfilling perfec tly the task of 

both. '\' ith regard to the way in which the restoration to the 

normal condition takes place after long-continued parenchy ma

tons inflammation of the kidney s, we are as yet only able to oltPr 

conjectures. Probably, however, the process is analogous to 

that by which the resolution of an acute inflammatory process 

is affec ted, i . e., that a new growth of epi thelial cell s from the 

wall of the urinary tubules replaces the di seased and destroy ?d 

cell s. The investigations of L. Mayer and Kelsch prove tha t this 

takes place in the cholera kidney; Ottomar Bayer ' also entirrly 

confirms the statement made by Axel Key and supported by 

ample proof, that an active regeneration of the renal epi thelium 

takes place ; he further states " that very threatening defects 

may be repaired, principally by the p roli feration of the cell s 

which remain , al though in many chronic cases the tunica prn

pria and the intertubular ti ssue take part in the res torati ve 

pro,,ress." This condi tion cannot, it seems to me, be more satis

Iacto1·ily portrayed than it is in Fig. S, after a drawing by Co l

berg; it shows the wall s of the dilated urinary tubules clad wi th 

small and flat tened epithelial cells. 
The fluid tha t has infiltrated the intertubular spaces can be 

carried olt by the lymphatics as soon as the pressure wi thin the 

vessels subsides, and a part of the lymph -cell s may al so be re

mO\·ed by the same channels ; some or these last may have 

already undergone degeneration, and their detri tus may then be 

removed by absorption. 
A perfect recovery , however, does not take place in every 

case when the inflammatory process subsides. Too much of the 

secreting substance of the kidneys has been clestroycrl ; the long

continuecl inflamma tory hyperplasitt of the interstiti al tissue has 

resul ted in an increase of volume and in its org;111ization in to a 

firm, librous ti ssue, ancl in consequence of the pressure whkh 

the caUous ti ssue thus developed exert• upon the blood-vessels, 

hitherto pervious glomeruli may be oblitera tecl and a fmther 

secondary atrophy of the secreting parenchyma of the kidney 

may be the re_sr_1l_t. ___________ _ 
1 Archiv f ii r Ileilkunde. 1868. S. 148. 
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The chronic parenchymatous nephritis terminates in second
ary atrophy of the kidneys, and the renal tissue that remains is 
no longer sufficient to carry on the normal functions of the 
organ. 

\\'ith the subsidence of the inflammation in such cases, the 
dropsy, it is trne, disappears; but it often retums at a later 
period, although the relapses are of slight intensity and transient 
dnration. The patien ts, however, remain sickly, and die an 
early death, either from urromia or from some secondary inflam
matory affection. 

The bodies of such persons are not usually dropsical, but the 
well-known cicatricial lines on the skin of the abdomen and 
thighs betray the previous ex istence of extreme dropsy. The 
kidneys are much smaller than when the malady is at its height, 
but nevertheless are rarely much smaller than normal kidneys; 
more frequently they still appear to be somewhat enlarged. 
Their consistence is uniformly firm and tough. The thickened 
capsule adheres firmly to the surface of the organ, and is not 
easily stripped off; small portions of the renal substance usually 
remain attached to it. The su rface of the kidney is uneven and 
nodular, from contraction of the connective-tiRsne islands of the 
renal tissue, which vary greatly in size, projecting between the 
depressions. These prominent parts are often pale, and retain 
the yellowish tinge which the parenchyma presents at the height 
of the complaint, while the bands of connective tissue between 
them have a more whitish color. Still, I have seen the entire 
kidney, in cases of this kind, present a strikingly dark-brown 
color. 

In the urinary tubules which are still in a good state of pres
ervation, the microscopical examination shows the epithelium 
to be perfectly normal, and the same is to be said of the l\fal
pigh ian tufts attached to them. 

Besides these normal remnants of the secreting tissue, how
ever, we find dilated and irregularly bulged-out tubules, in parts 
presPnting the aspect of tiny cysts of abon t the size of a pin's 
head, or more, fill ed with clear contents or with a fatty detritus. 
Near these we find the remains of destroyed glomernli, which 
appear as dark, roundish bodies, smrounded by concentric layers 
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ol spindle-cells. The intertubnlar spaces are considerably wider 
than normal, and we also find bands of perfectly organized 
fibrous connective tissue, whPre the true glandular substance has 
been entirely de troyed. The condition of the general nutrition 
ol the body may be tolerably good, if the patient improved to a, 
certain extent a[ter the cessation of the actual inflammatory pro
cess, and no trace of dropsy, as already noticed, may be percep
tible. In all these cases, however, the left ventricle is hypertro
phied. If death has not been caused by urremiu, the autopsy 
shows pnenmoniu, or perica rditis, or plemisy to have been its 
immediate cause. I have never known death to occur in these 
cases from apoplectic effusion. 

Although nearly all the recent wi-iters who have published 
accounts or the pathological hi stology of the large white kidney 
(of chronic parenchymatous nephritis, according to my nomen
clatme) agree in all essential points in their descriptions, if we 
except Kelsch, there is still very li t tle harmony in the interpreta
tion or the [acts that have been observed. E"pecially disco1·dant 
are the views concerning the order in which tllc changes in ques
tion are developed, and concerning the na ture of ce1tain of the 
processes which lead to those changes. Since the appearance of 
Arnold Beer's pamphlet "On the Connective Substance or the 
Human Kidney in its Normal and Diseased Conditions," Berlin, 
1859, most of the German pathologists ha,·e, in my opi nion, 
attached too excl usive importance to the changes in this connec
tive tissue, and have in some measure habituated themselves to 
look upon the alterations of the renal epithel inm as a secondary 
proc<'SS, as a simple fatty clegenera ti on em keel by defective 
nutrition. 

llence it is that the name " I nterstitial Nephritis" is fre
quently given by preference to thi s process; the t1·aditional belief 
in the thl'ee stages o[ Bright's disease may have had some influ
ence in determining the acceptance of this designation. 

I cannot agree with this view myself, and I base my objec· 
tions to it especially on the fact that in acute parenchymatous 
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nephritis, which, as we know from experienc0, occasionally 
passPS into the chronic form, we !incl at the post-mortem exactly 
the same lesions in the kidneys as in the cases which are chronic 
from the very commencement. 

In the milder grades of acute parenchymatons nephritis, such 
as 11-e not unfrequently meet with at the post-mortem table after 
sea rlet fen' r, dt>alh having resulted not from the r enal disease, 
but from some complication, we sometimes find the epithelial 
cells already distinctly clouded nncl swollen by a granular 
deposit, before any noteworthy alterations have taken place in 
the intertubrtlar connective tissue. This is a fact which admits 
of no contention, according to my own observations, and it seems 
to me to prove satisfactorily that the epithelium takes part from 
the very beginning in the inflammatory process, by a11 absorp
tion of exudation in to the cell-bodies, and that the term paren
chymatous inflammation applies with equal correctness to the 
analogous changes in cases that pursue a ch ronic course. At lhe 
same time I do not wish to deny that the great tension oJ' tho 
fibrous capsule of the kidney, caused by the swelling o[ the 
whole cortical substance, produces isch remia or the cortex and 
collateral fhtxion to the vessels of the mecl nllary substance, ancl 
thereby promotes the fatty degeneration of the epithelial cells 
that have undergone inilammatory swelling. This, 11owever, 
dO<'S not invaliclate my theory that the earl iest changes occur in 
the epithelial cells. 

Tim views of the most recent French writers arc directly 
oppos0cl to the ideas ancl statements o[ German authors upon 
thi s matter. Lecorch6 describes his nephrite parenchymateuse 
profonde 01i grave as au inflammatory process which involves 
principally the epithelium-a trne parenchymatous inflammation 
in Yirchow's sense, the interstitial tissue being but littl e or not 
at all affected. He attack s Frerichs on account o[ hi s assertion 
that the hyperpl asia of the connective tissue is not without 
intl1wnce on the altered condition of the kidney in thi s di sease.' 

1 l,eNrclte quotes me in support of his a!'lsertion that the interstitial tissue remains 
unnl tcrcd io parcnchymatous nephritis. I do not know· how this misunderstanding 

nrose. In No. 2.3 dcr Sammlung klin. VortrO.go, S. 33, I ba.ve stated exactly the 
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Kelsch also denies that any change takes place in the intersti
tial tissue in the large white kidney. I am unable to account 
for these conflicting statements concerning a plain matter of 
!'act. 

Kel ch, however, as I ha,·e alTeady stated, even disputes the 
intlammatory character of the changes he obsen·ed in the epithe
lial cells of such kidneys, and prefers to re&ard them as the 
expression of an anromic necrosis, as the resu lt of general mal
nutrition. Unfortunately, here Kelsch omi ts to explain why 
this ischromic degeneration or the renal epithelium should be 
constaJ1tly absent in exactly those di seases in which the general 
nrnrasmus is most inten e-for instance, in slowly progressive 
occl trnion of thP orifices of the stomach and cesophagus, and iu 
cancerous affections of other organs also. 

Analysis of the Symptoms. 

An exhaustive examination of the symptoms necessitates of 
comse an investigation of the di sturbances in the functions of the 
disem;ecl organs, since they are the source of all the remaining 
symptoms which are obsen •ed in the course of this disease or the 
kidneys. It is necessary, I think, to describe with special minute
ness the changes which the urinary secretion undergoes in th is 
complaint, because, as it seems to me, neither in practice nor in 
the literature of the subject has the consiclerat ion hitherto been 
awarded to them which their importance with regard to the 
pathology, and more particularly with regard to the diagnosis, 
demands. 

As long as tlie chronic i1(flarnrnalion of the kidneys con
ti1111es lo advance, or remains at its height, the quantity of itrine 
excrefrd daily 'is far below tlte normal. 

'rh~ complete anuria which is met with in some cases of acute 
nephritis I have, however, never observed in the chronic form. 
The dim inu tion of the quantity of mine in the latter may per
>ist for a very long time. In one of my patipnts the :werage 
quanti ty passed daily during the first nine months he was under 
treatment, as estimated from one hundred and twenty-two care
ful examination,, was only 698 c.c. Although, however, I ma.y at 

VOL. XV.-23 
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once Jay it down as an absolute l'Jlle that th~ excretion of m'ine 
:it the height of tltP chrouic nephritis is reducecl to a very abn01·
mal extent, the quantity pa;;ed in twenty-Iottr hours may vary 
greatly within a very short pe1'i.oc1, and even on successive days; 
;o much so that the quantity ma.y be extremely small on 011" 

day and abundant on the next. 
As soon, however, as tlte chronic injlarnmation q/ the kidil"!I-' 

is in process of retrogression, the qitantity of urine excttlnl 
daily increases, and in the later period <fl the co11iplaint wul 
during the stage qf' secondary atrophy which soinetirnes follow.,, 
'it may exceecl the normal average. 

I have a.t my command a large number of urine tables pr<'
parecl iii my wards, and having reference to cases o[ chronie 
parenchymatous nephritis, which illustrate this fact clearly. I 
will give here a few abstracts from these tables, " ·ith short notices 
of the course followed by the disease. 

K.
1 

a day-laborer, from Denmark, thirty- three years of age, bad suffcl'cll 
repeatedly from ague during several years, at one time for half a year without 
intermission. From June, 1867, he was dropsical i admitted into the ho-pital for 
all.nuniuuria and geneml dropsy towards the end of November in the same year. 
Diagnosi~: c11ronic parenchj11Uatous nephritis (confirmed subsequently by the 
autopsy). Death on J nnuary 7, 1808, from pneumonia and redema glottidi-. 
During the six weeks he was in the hospital the quantity of ul'ine he passed could 
only be cstima1 ed on twenty-four days, because 011 the other days some of the mine 
was lost through the patient's own neglect. Smallest quantity passed, 400 c.c.; 
lnrgcst, l ,000 c.c. i average estimated from these twenty-four clays, 813 c.c. 

'Mrs. P. , aged twenty-five years, wife of an inn-keeper on the moors, bad 
suffered from intermittent fever during the entire summ c1· of 1807 i in the spring of 
18G8 she hecame dropsical. In .\ugust of the same year she came to Kiel, being 
then l'XCcssively drop!'iical, and was taken to a pri\'ate infirmary. 'fhc enormous 
amount of albumen contained iu the urine left no douht of the existence of a p:ucn
chymatous nephritis. Between the middle of .August and the 20th o f September, 
the entire quantity of urine passed in the twenty-four hours was by good fortune 
collected upon twelve d ays. The :-.mallest quantity passed was 270 c.c., the largest 
500 c.c. i the average of the twch·c observations was 400 c.c. pe:r diem. 

The dropsy was quickly and entirely !'ubducd by hot-a ir baths. The patient, 
who was self-willed and homesick, would not stay :my longer at the hospital, Rnd 
left about the middle of October, although her urine sti ll contained one per cent. of 
albumen. During the latter half of September I was absent for fourteen days, and 
the urinary analyses were discontinued during that time. After my return in the 
Leginning of October I succeeded in collecting all the Ul'iuc passed on sc \'cn clays. 
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During thi" tiuw tht' smallest diurnal quantity was 1,280 c.c., the largc ... t l,fijO c.c., 
and the average o{ the seven analyses was 1,400 c.c. 

The (•a<;e already referred to in which the diminution in the excretion of urine 
pl'·r..;,isted for n. very long period (during nine months the average quantity, as esti
mated from 122 measurements, being only 698 c.c.), will presently he reported in 
tlctuil, as it presents points of espcc i:1 l interest. ln this case the renal inflammation 
tcrmiunted in secondary atrophy ; the death was caused by urremit\ aJter the cuse 
had been two and n. half year~ under ob:rervation. During the last three months of 
life the urine was collected on twenty-five clays; minimum, 700 c.c., maximum, 
2,000 c.c. ; ave rage 1,085 c.c. 

St., a. boy thirt een years o f age, admitted fo r gcnural dropsy on the 5th of June, 
1873. The rodema had co mmenced five days before his admission without any dis· 
turbance o[ the gcneml health, and was, so far a.s was known, entirely unprovoked. 
l."p to hi:s dl'ath. which occurred on _\.ugust 25th, <luring ur .. cmic convul<;ions, the lad 
pa--sccl on uu average, c.stimatccl from sixty-live measurement.;;, :100 c.c. or urine 
daily, which to the very last coutnincd a rnryiug, but u.sually cnormou.s quantity of 
nlbumcu. 

At tLe conunenc,•ment of chronic parnnchymaLous nephritis, 
ancl while tlw malady is at its h eight, the color of thP 11ri1w is 
ordina rily clirty brown, cwcl is darker in propodion lo the 
wwlluess <i/' the 'JllWilil!J. 

\Yhen the excrPt ion is mot·e abundant, the rnlo1· nmy be quite 
light pven while tlw lli:-<t'a:se is a.L its wo1·:st 1 bnt it always has a 
peculiar dirty tint. .\bloody coloration is "'""'Y" 1•xc1'ptionally 
met with i11 a l't>w cases, an(l b then mereJy transitory. 

Tlw .1·c11iilil'I' llw exl'!'etion lite mui'e clo1ule1l ii is, nncl the 
douc1i1wss may be perceptible as soon as the urine is pas::wd ancl 
bl'i'ot't' it has l!acl Lime to cool. It is clue to the su;p011,ion in the 
fluid Of Oftell large quantities Of formed e10 111 Plll ,; le[Jil heli Ulll, 
d(•hri". cas ts, white bloorl·cells), of which I will sp1•ak presently 
i11 df•sC' ribing Lhe ~ecliment. 

.\ further d oncling O[ the urine. which is Sl'l'l't'tt'd in 'cnnty 
quantities at tlw heig h t or the disease, almo;t inrariably takes 
pine•' as soon as it cools. This subsequent doutlin<';s tlepencls 
upon the deposit or nmtes which such min<' nsnall y eonta ins in 
gre,it abundance. \\'h t> n the urine is heavy aml vi,;dd from the 
large a.mount of albumen it contain ~, the 11rnJP::;. tliongh no 
longer h~ld in solution after the tluid cool,, in ,; t1':lc1 o[ falling to 
the bottom of tl1e Vt'ssel. remain suspended in tl11· flni<l , a11tl make 
it as thick a ~ muddy watel'. The uri c acid crp;ta ls, lwwuw•r , 
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which are usually formed in large quantities, Iall to the bottom, 
or adhere ernrywhcre to the sides of the urine vessel, which may 
thus be covered with a crystalline crust. 

In the further progress of the disease the urine becomes clearer, and the rclatiyc 
quantity of uric acid and its salts contained in it becomes smaller in proportion to 
the increase in the quantity of the excretion. Still, the urine always deposits a more 
or less abundant sediment, the copiousness of which in the stage of secondary atro
phy has sometimes aston ished m~. In such cases the bottom of the \'CSsel that holds 
the urine is often covered with a layer of grny1 powdery sediment that is several 
millimetres in thickness. 

The microscopic examination o:C the sediment shows that, 
apart from uri c acicl and its salts and other crystalline structures, 
the principal ingredi<'nt is urinary casts, the quantity of which 
in many cases is really quite extraordinary. 

Every chop of the sediment may contain them in dozens. I 
think I may safely affirm that the quantity of these casts in
creases with the duration of the di sease. In examinations nnc1er
takPn when the fast trnces of commencing dropsy appeared, I 
have somPti111 es found a few scattered casts after prolonged 
search; but, on tlw other hand, I have never seen them more 
abundant tlmn in the sediment of the urine passed by a certain 
llfr. Kr. in the last few weeks of his life, when his kidneys were 
in the stage of secondary atrophy. 

So long as the casts ore scanty tlte ,qreater mtmber ef llumi 
p1·esent clwracters which, in my opinion, prove that the rnalady 
is efreceut exist en re: they are pale, h?Jaline, or slightly streaked, 
or dotted with isolated dark ?nolecules or shining fat drops. 
We find thin. long, ond slightly curved as well as broad casts. 
<tnd to br,/71 sorts fragments ef cells or iohite blood-corpuscles 
culhere. The longer the process ltas lasted, the more nmneroits 
become the dark ,qramtlor casts, the greater the preponderance 
<!f the broad ooer the narrow casts, ancl the more abnndant those 
pec11l iar broad yellow casts of wax-like refracting powers which, 
e.[/., I fonncl in unnsmcl qnantities in the urine of the above-men
tioned J\fr. Kr. during the last weeks of his life. 
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Besides lite cctsts, tlte sediment always contains wl!ite blood
corpuscles, often in very considerable quantities. Red bloocl
corpuscles, on the other hand, I ham rarely found in lhe cases 
of chronic nephritis that commenced slowly and insidiously ; 
even then they were only transient constituents o( the sediment, 
although sometimes present in large quantities. In the cases 
which coininenced acutely (for instance, after exposure to cold), 
the blood usually disappears after a few week s ; it may, however, 
continue present for months ; but then, so far as my own expe
rienee goes, it selllom teappears in the subsequent stages of the 
diseast-. 

Finally, we fincl in the sediment jlocculent masses of gran
ular detritus, that become more and more abundant as the urine 
diminishes in quantity. 'J'hat these masses consist of an albu
minous substance is evident from the fact that they, like the 
hyaline casts, assume a bright yellow color upon the addition of 
a watery solution o( iodine and iod ide of potassium . It is prob
able that they are the debri s of the destroyed epithelial cells of 
the tubuli uriniferi, since after death we !incl many of thPse 
tnbes completely filled with similar masses. 

Tlte specific gravity ef lite urine excreted in chronic nephri
tis varies with its qncmtity, rising ancl f alling pretty regularly 
·in an invetse proportion to tlte daily quantwn. 

At the height of the malady, when the smallest quantity is 
secreted, the specific gravity is regulady far aborn the normal. 
I have repeatedly found the specific grav ity in such Ul"ine, as 
determined both by the pyknometer and the minomete1·, to be 
above 1040-ltigher consequently than the specific gravity ef the 
blood-serwnfrom which it was secreted. This assertion is based 
not upon a mere assumption that the blood-sernm of the dl"Op
sical patients from whom the urine was taken must necessarily 
hal'e been abnormally watery, but upon the results or repeated 
examinations of the blood-serum of the patients in qtwstion . 
This serum was tested by the pyknometer, and its specificgraYity 
found to be lower than that of the urine excreted at the same time. 

For cxnmplc, the boy St. was bled after the first cpileptifonn attack. The 
specific g ravity of the scrum (found to bc=1018, while that of tlic m:uc passecl 
shortly before was 1040. 
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The scrum of the blood taken after death from the body of the nurse S. (Cn<;c> 
XVI.) had a spccilic grasity of 1015.58; the specific gravity of the urine pnsr.:cd la<;t 
before death was 1020. 

J\Iorem·er, I obtained similar results when T \\'as comparing 
the specifi c gravities of the blooc1-sernm and o( the uriJw i11 
diabetic Hubjects. 

As ,wo11, however, as ct mol'e cdnwdant excretio11 qf 11ri .. e 
sets in in rl1ronio nryJliritis, the specific gravity.falls, r111cl it is 
qften .fv11nd to be abnormally lo!O, ei•en before the diunwl 
quantity qf' 11J'i11e passelj. lws reodterl. tlie normal point. 

'The quantity o( urine passed by Frau P. on four consecutive dayg in .\.ugust, 
1868, was rcspcctiyely 375, aDCi, 300, and 32J c.c., with a sp. gr. of 1040, 1041, 
1038, and 103!J. On the 21st of September 500 c.c. were pal)sccl, which had a sp. 
gr. of 1020. Tn the srt·ond wrek of October she passed rluily, on an atH•1·age, 1,490 c.c., 
the sp. gr. on the different clays in this wC'ck fluctuating Lctwccn 1008 and 1012. 

Herr Kr .. whose long illness afforded me :rn opportunity o f making tont inuous 
observations for a long time. passed in Aug11i't, 1867. on fo11r co11serutfrr drtyN. 4DO. 
490. 400, and :mo c.c. of urine, with a i-p. gr. of 1038, to:l:j, 1038, 103;1. On the 
5th of Roptcmher in the same year he pusscd 1.0GG c.c. o f urine, with asp. gl'. of 
1010. On Oct. 14th, 500 c.c.; sp. g r., 10:10. On Oct. l!'ith, ;J:iO c.c.: :;p. gr .. 10a6. 
On Oct. Hith, 730 c.c. i sp. gr., 101!). 

In the autumn of 1869, the d ropsy having long sine(' subsided and the renal 
disease ha\·ing entered on the stage of secondary ntrnphy. t hi s patient cxcn-tcd on 
twenty·fi\·f' days on which observations were made, on an :wcrngc, 1,os:l r.c. of 
urine daily (max imum, 2,000; minimum, 'i'OOJ . 'l'hc sp. gr. on d ifferent days 
during this period varied between JOOS ancl 101 2. 

I will statP lwre at once my opinion as to tl1<' ca11ees of t!iis 
low specific gr,.Yity of the urine nuder diffeJ'('llt c·i rcnmsta n('eH. 
'l'he urine, which at tlw heigh t of hi s rna1"cly \\'as secreted in 
normal quantities. "·as derived, as tlw dropsy pro,·ed, from au 
hydrremic blood; that, on the contrary. wllielt "·as passed dur
ing thP last stage o( tlw complaint was secreted under an abnor· 
rnally incn•as(•d blood-pressure. clue to tlw hypertrophy of the 
left vpnt1·ir1 P that had dp,·eloped in the> interval ; conseqnc>ntly, 
it was serretecl with abnormal rapidity, and hence of necPssity 
possessed a low specific g1m·ity. 

Tlt e cliemical a11al!lsis ef the urine in cliro11ic nepltiitis 
imictri"bly reoeals tlir presence qf albumen; Lltis is nNei 
absent at wiy period, ctncl wlte11 tlie disease is at its lieiglit /lie 
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percentage qf albitmen is greater than it ever i.~ under any 
other circumstances. 

Cases occur in which, during the period of increasing dropsy, 
a qnantitatirn estimate of the albumen contained in the urine by 
the ordinary method of boiling cannot be made, unless the 
excessively scanty urine be predously diluted with [our or Jin, 
times its volume of water. 

If such urine be heated without previous dilution, the entire 
quantity exposed to the test coagulates into a stiff jPlly long 
before the boiling }Joint is i-eached. This coagulation make; a 
filtration impossible. In such urine the q1wntil!J oj' albumen 
may reach to jive per cent .. ancl even 1nore. 

As an example, I may refe r once more to the above detailed case of the nurse 
L. 8. (Case XVI.). This patient, on the 8th of November, 18n, pns.;;cd on ly 1;35 
c.c. of urine in the twenty-four hours. Its reaction was highly :\cid, and its i;pccific 
gravity 1040. A measured quantity o{ this urine was dilul('I/ 1ritlt jirr ti111es it~ 

11olume of waler, a1Ul heated to tlie boilinr1 1willt. At. thii; tcmprratm<· a moderate 
coa~ulum of albumen separated itself, which was collcc:ted upon a liltcr prc,·iously 
clriecl and weighed. It was then carefnlly washed, and dried, together with the 
filter, at a temperature o f 100° C. It was finally weighed and thC' calculation 
made, which showed that the percentage of albumen in the urine examined was -1.ll. 

Another portion of the same urine (30 c.c.) was filtered. and mi . ...:ed with Jivr times 
its 1'olmne of alcohol, which threw clown a moderate CClagu lum. ;\ t the expiration 
of twenty-four homs the congulum was collected on a prev iously weighed filter~ 
and wilshcd with alcohol until no traces of chlorides could be discovered in the 
filtered fluid, nnd was then dried and weighed. It wa~ found that almost exactly 
two grammes o{ albumen had been collected upon the filter. which co rresponded to 
Clcer six per cenl. the urine. I must call attention ht•r('. h owen:~r, to 

the fact that, 
always greater than when it is s imply heated. In chronic nC'phrit.i8. c::;prdully. thP 
urine appears to contain an abundance of albuminates aucl other sub!-itances (inor
gnuic salts, uric acid), which are thrown down by alcohol, but not by !.>oiling. 

Tlie percrnlage ef albumen in tlte 11rine in chronic nephritis 
is rxceeclingl?f i'ctriable, not only ill d(ff'ermt cases, but al d{/'
ferent times in tlie same case. 

It not only fluctuatps with the adva1we or rptro1rrP,,ion of the 
inliammatory proCPSS. hnt also. likP the qnnntity nnrl tli P sperific 
11ravity, is often different on successh-e clays. 

its proportion to tlu specific gravity is a pretty constant 
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one, ancl ltence, like tlle latter, it stands in an inverse ratio to 
tlw q_ztantity of urine passecl claily, rising or falling as this 
cli1ninishes or increases. 

Frau P., in August, 1868, passed, upon four consecutive days, 375, 395, 300, 
and 325 c.c. of urine, the sp. gr. being 1040, 1041, 1038, and 103{1 respectively, nnd 
percentage of albumen 4.12, 3.97, 4.18, and 4.06. Two months later the same 
patient passed, on an average, 1,490 c.c. of urine daily for seven days, the specific 
gravity varying on the different days between 1008 and 1012, and the percentage of 
albumen between LOG and 1.391. Nevertheless, the absolute quantity of album.en lost 

each this latter excretion of UJ'ine was 1nore abundant, 
teas greater in tlte stage, 1olien the excretion was scanty. Frau P. lost, 
with the small quantities of urine passed on those four days, 15.45, 15.GS, 12.54, 
ancl 1:3.20 grms. of albumen; two months later, when she was passing an abundant 
quantity of light urine, she lost, on an :l.\'erage, 17.!JO grms. of albumen <laily. 

The day-laborer K., on December 1, 18G7, when he passed l,2.10 c.c. of urine, 
the sp. gr. being 1022, and the percentage of albumen 3.7, lost the enormous quan
tity of 4G.25 grms. The urine passed by him on the day before his death from 
pneumonia was more highly albuminous than at any other time during his illness; 
there was 5.7 per cent., or a0.02 grms. of albumen, in 525 c.c. of urine, with a 
sp. gr. of 1029. 

From a comparison of the urinary analyses of cl~tferent 
cases, it 'is evident that the specific gravity !{/' au albuminous 
1trine cloes not, by any means, cor'!'esponcl witlt a certain ftxecl 
percentage !{/" albumen. 

Tile heaviest urine passed by Frau P. (sp. gr . = 1041), contained only 3.7 per 
cent. of albumen, whereas K.'s uriue, which contained 5.7 per cent of albumen, had 
asp. gr. of only 1029. 

Even in the same case we are only justified in assuming that 
the percentage of albumen has increasecl or diminished, because 
the specific gravity has risen or fallen, when the changes in 
the latter take place within a very slwrt periocl. 

The nurse S., who on the 8th of November passed 135 c.c. of urine, with asp. 
gr. of 10-W and 4.9 per cent. of albumen, passed on the 28th of the same month 155 
c.c. of the same specific gravity, but with only 2.564 per cent. of albumen. 

The following figures, taken from the urinat·y analyses madA 
in my own wards, show what large quantities ef alb1tmen are 
carriecl off" by tlte urine in chronic nephritis. 
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The day-laborer K., according to the results furnished by seventeen careful 
analyses of the urine ma<le during the last month of life, lost on an avcrngc 17.2G 
grms. of albumen daily. Frau P., according to the rcsul of eighteen analyses made 
within a period of two months, lost on an average 15.28 gnus. daily; llcrr Kr., 
according to the results of fifty analyses made during the fir'!!>t six months he was 
under our observation, lost 10.04 grms. <laily. The boy St., according to the results 
of twcuty analyses made within a period of two and a half months, lost 7.23 gnus. 
daily . 

.As the disease progresses towards the stage of secondary 
atrophy there is a clirni1mtion not only in the percentage, but 
also in the gross qitcmtity ef the albumen contained in the 
urine. 

In IIerr Kr.'s urine, the specific gravity of which fluctuated, during the first six 
weeks he was under observation, between 1012.5 and 1035, the percentage o[ allm
meu was found to vary between 1.3 and 3 per cent. (the extremes corresponding 
with the extremes of the specific gravity), and the diurnal loss o[ albumen between 
10.41 and 20.46 gnns. Subsequently the pcn.:eutage o[ nlbumcn never ro::;e as high 
as 3 per cent. The gross loss of albumen, however, on many days during the ensu
ing fifteen months, surpassed the average daily lo~ during the lir:;t six weeks, 
sometimes by as much as 4 or 5 grms. The averaye daily luss of albumen in the 
perio(l ineludell between the ht of January, 1868, and tlte 2Slh of .i.lfay, 1 SG!), as 
uti111atc1l ji·om one lwndred mul ninety-two analyses, teas 84- (/rms. After .\.pril, 
18G9, at which date the patient had already been twenty-two months under observa
tion, the crnalyscs never 7·cve<tlecl (}?tile l cent. of alli1wwn, mid lite cliunial los1 

l!IC•<toer<Igcc,""'Y' ue<·ctwn of <tlb1tmcn in tlte beginning of 
commencement of September, 1860, the 

analyses were discontinued, but the 4th of September, nnd the l2lh of 
October, twenty thorough nnalyses o[ the urine passed in each twenty-four hours 
were made. Dming this period the percentage o[ albumen rnried between 0.153 
and 0.300 per cent., and the average entire loss on each d:1y of observation was 
3.3 grms. I ha Ye taken the trouhlc to add up the daily losses of albumen in Herr 
Kr."s case, as reckoned from the two hundred an<l sixty-two complete an:tlyscs of 
the urine, which were distributed over a period of more than twenty-seven months. 
This addition giYCS the round sum 2,200 grms. of albumen for these two hundred 
and sixty-two clays, an average loss per diem of 8.4 gnns., trnd for the entire period 
of twenty·SC\TCll mouths, reckoning thirty days to the month, a total loss of G,804 
grms. (circa 18 lbs. Troy weight). 

Tlie quantity of itrect contctined in the itrine in chronic 
nephritis, like the albicmen, not only varies exceedingly both 
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relatively and absolutely in d("fferent cases, but also fluctuates 
very considerably in the sa11ie cctse. Tiu' sum total of the excre
tion of urea depends in the first place upon tlw quantity of this 
substance produced in the system, and this in its tum, as is well 
known, depends upon the rapidity with which the tissue-changes 
take place during tlte period of observation. Si 11 ce, however, this 
nwasure may be very different in differen t pat ients nnd in the 
same patient at different times, it follows necessarily that on 
this account alone the absolute quantity of urea carri ed off daily 
by the urine must be Yariable, entirely independently of any 
possible insufficiency of tltc kid neys, in consequence of changes 
produced by the disease in question, to perfonn their natmal 
tusk of depurating tlte blood from this rnfuse product of tl1e 
fo::-;np 111 t)tamorpJ1 osis. 

'Vith regard to llw percentoge ef ureo in the mine excreted 
by kidneys wl1ich are the seat of chronic inflammation, the 
analyses institut"d by us have, however, dt'monstrnted it to be 
a pretty r·onslrt11t r"fr. that the relat iYe qirnntity of urea to" 
certain e.»fr11t rises u11d f"ll s with th e rise aud f all qf llte 
specijir· gm1,ity qf" llte itr iw· : tlia t eonspquently ill th~ nrine 
excretecl hy these diseased kidneys, just us in that exc-reted 
11nclt:·r ot lu:' l' eir<· nmr-; tanc·(•)-), the percentage o[ rn·pa. in('reases in 
fill jn verSP ratio to tlit• diminution in th(:' daily qunntity of lll'ilW 
]l'1 SR0c1. 

ln :Mrs. P.'s case, for example, the heav ici,t urine', which had asp. gr. of 1040 and 

1041, <'Ontainccl the largest percentage of urea, namely, -1.8 :md 4.9 per cent., 
whereas the urine passed two months latci\ which had a i:.p. g r. o f 1008 rind 100!1 
conlui ned only the small percentage of 0.8 to O.!) per cent.. 

ln this case the maximum daily excretion of urca-l8.!l6 to 18.:JB-coincided 
wit h the highest percentages, while, on the other li:md, the minimum daily cxcre· 

lion did not. t:oincidc with the smallest percentages. Nevcrthele!"s, the avcr.1ge 
quantity o f urcn excreted per diem. during the first month the patient was under 

ob~cn·ati on, when the urine was scanty and vel'y heavy, was consid erably greater 
than at a later period, when the patient passed much larger quantities of urine of a 
lower spec ifi c gravity. In th e second half of the month o f Augu~t 

quantity of mine passed dail y, :ls estimated from ur in e analyses, 

!Opec ific g rav ity of which fluctuated betwecn lO:J2 and 1041, and the perccntuge of 

urea between 2.8 and 4.!J per cent.. 14.2 grammes o f urea be ing excreted daily on 
au average. Ju the second week of October, on the o ther hand , when urine was 
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collectccl and analyzed every day. the nveragc quantity pac::<:ed was 1.4fl0 c.c . (spe
cific gravity, 1008-1012. and percentage. 0.8-1); lmt the :l\·cmgc excretion of 
urea per diem was only 13.23 grammes 

In the cnsc also of the day-laborer. K., the highest nnd lowest specific grav ities 
(1035 and 1015) coincided with the highest and lowest percentages of urea (3.!1 
and 1.8 per cent.), and at the same time with the maximum and minimum qunnti
ties of urine (400 and 1,500 c.c.). The total quantity of urea excrctccl in the 
twenty-four hours, however, in this case, was Jess (15.6 grammes) on the day the 
smallest quantity of urine, with the highest specific gravity and the higl1 cst per
centage of urea (400 c.c., with 3.D per cent. ), was passed, than on any other day 
during the time the patient was under observation ; the largest quantity of urea 
excreted in any twenty-four hours wa~ 28.75 grammes, and on that day 1,2;)0 c.c. 
of urine, with a specific grav ity of 1022, and 2.a per Cf'ut. of ureu, were passed. On 
this same day the total quantity of albumen excreted was largf'r than on any other 
clay within a period of a month. According to an average estimated from sixteen 
:analyses, K. excreted during this period 20.43 grammes of urea per diem in the 
urine. 

In the case uf Mr. Kr., too, the dependence of the percentage of urea upon the 
specific gravity of the urine was striking ly evident throughout the entire pf'riocl that 
his case was under observation, although the highest percentage of urea did not 
coincide exactly with the highest specific g ravity. In this case 4.0 and 4.1 per c.-ent. 
of urea were found in urine with specific gravities of 103:3 a nd 10:18, whi le on one 
driy within tlH• first ~ i x months of observation, when the specific gra,·ity of the 
urine was 101 2.ii, t he percentage o f urea. was only 1. 7. At a later period. when 
Mr. Kr. was passing larger quantities of urine, whose spec ific gravity nenr rose 
above 1012, the percentage o f urea was never above 1.4 per cent .. :md it ~ank once, 
when the specific grm;ty was 1008, to 0.0 per cent. Simultaneously wi th this last
ing reduction in the percentage of urea, the absolute quantity of urea excreted wns 
permanentl y diminished. 

A closer examination o f the resu lts obtained by tll e nnal y$eS of the urinl' mnde 
in the course of tweuty·scvcu mouths. in the crise o f l\fr. K1· .. shows. however, that 
the quantity of urea secreted per diem was not solely dependent either upon the 
specific gm,·ity of the urine, or upon the quantity of the excretion passed dai ly. 
The relation especially of the daily quantity of urea excreted to thc daily quantity 
of urine is olwiouo;ly altered as the renal disease progresses towards secondary atro
phy. For instance, at t he commencement of our obscnrations in this case, the aver
age daily quantity of urea incrcasecl as the quantity of urine inc'l'c:lsl·d. but it sub· 
sequcntly fe ll very considl'rably hclow its previou~ figure. in spite of a still fmtlter 

incrensc of the urinary sec retion. 
Jn order to prove this circumstance by figures, l have estimated nncl compared 

the avNnge dai ly quantities of urine and of uren excreted dming the diffe rent 
periods of the oh;.rn•at ion. 1'111' fir,~t pe1·iorl comprise;. the interval b('l W<:l'll the 
beginning of .Jul y ancl t he encl of Dccembrr, 1867. During thi~ p(·rio<l tlw urine 
wns collected and measured on ninety-four days. and these mcasurrmcnts ~how 600 
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c.e. to have been the average quantity per diem. On fifty of these days the per
centage of urea was determined, and the average quantity excreted daily was found 

to have been 16.5 grammes. 
The stcoml peri0€l takes in the time between the 1st of January, 1868, and the 

28th of May, 1860, on which day Mr. Kr. left the hospital, the dropsy having mean
while subsided, and went to the country. During this period the urine passed in 
twenty-four hours was collected and measured on two hundred and fifteen days, 
and the total quantity o[ urea ascertained on one hundred and ninety days. 

From these measurements and analyses it was found that the average quantity 
o[ urine passed daily was 970 c.c., and the average quantity of urea per diem 20.60 
grammes. 

In September, 186!}, Mr. Kr. returned to the hospital. Since he had left us at 
the end of :May he had become very thin and pale, !Jut the dropsy had not returned. 
Between September 4th and October 17th the urine was collected and measured, and 
the quantity of urea asccrtaineJ on twenty-five days. The result arrived at was 
that the average c1uantity of urine passed per diem was 1,018 c.c., and the average 
quantity of urea excreted daily was 11.75 grammes. That this quantity of urea did 
not correspond with the quantities in which this product of tissue metamorphosis was 
being formed in the system, notwithstanding the emaciation and the small amount 
of food taken, was evident from the fact that :Mr. Kr. suffered during the whole of 
this time from symptoms of chronic uncmia, from uncontrollable vomiting and con
vulsive twitchings of the muscles. I was, however, never able to demonstrate the 
presence of urea in the vomited matter, the reaction of which was always acid. 

I have not myself instituted any careful examinations lo 
determine the relati vc quantities in which the other normal con· 
stituents of the ~1rine arc excreted in chronic nrphritis. 'rhat 
the daily excretion of uric acid is o(ten Yel'y co11siderable a mere 
glance suffices to show, since Yery generally the entire quantity 
of the urine after it bas cooled is rendered cloudy by the mates, 
and the walls of the vessel in which the urine is collected are 
found covered with a crust of crystallized uric acid . The chlo
rides are at all events scanty in the urine o[ chron ic 1wphritis. 

The day-laborer JC. excreted through the kidneys, on an average est imated from 
fourteen analyses, only 3.58 grammes of the chlorides daily. Tile urine of Mr. Kr. 
during the first period of the observation, contained a. daily ttvernge of 3.557 
grammes of the chlorides as estimat<'d from thirty-one analyses, and during the 
second period 4.G.'.i grammes as estimated from foUl'tcen analyses. 
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I ham made no examinations to determine the quan tity of 
phosphoric acid excretecl in chronic nephritis. 

H now we group together the other symptoms that manifPst 
themselves in the course of chronic inflammation of tlw kidneys 
-anremia, dropsy, emaciation, ancl the ultimate termina tion in 
inflammatory processes in different organs or tissues, or in une· 
mic manifestations- and compare them with the c1i stu1·b:inces in 
the functi ons of the kidney s causecl by the disease, it will not be 
cUtficult to demonstrate the dependence of these symptoms upon 
these di sturbances of function. 

To commence with the most striking of the symptom ~, the 
dropsy, my own ilwestigations haxe conYinced me that its 
appearance ancl subsidence exactly coincide with the diminution 
and increase of the claily excretion of water through the kidneys. 

In each individual case where I was able to watch the com
mencement of the clropsy , it was preceded by a very abnormally 
diminished excretion of urine ; in each inc1iviclual case, 111 01·c•o,·er, 
the quan tity of wa ter excreted through the kidneys continued to 
be below the no1·mal avemge of health, or at least less than what 
would correspond to the water inges ted in the foocl and drink as 
long as the dropsy was on the increase. 

In t ile above cletai lecl case of the hospital nurse S. , wh o, even 
before the renal affec tion set in, was reclucecl to an ex treme 
degree by inn temte syphilis ancl pulmonary consumption, on 
an a,·erage only abont 700 c. c. of urine were passed per cliem 
during the week before the first traces of mclema of the ankles 
were discoverecl. 

Mrs. P. excretecl, on an a\·erage estimated from twelve meas
urements, only 400 c.c. of urine per cliem cluring the t"·o months 
that the dropsical swelling was greatest . The clay-laborer K. , 
wh o was excessil·ely anasarcous, according to an estimate dednced 
from twenty-four measurements, macle clming a periocl of six 
weeks, passecl the average quantity of 813 c.c. of urine daily . 
Mr. Kr., upon an average estimatecl from ninety-four measnre
ments macle during a periocl of sb:: months while the dropsy was 



OH tlte innt.>a:;t' , }JHS~t->d only uno C.C'. pt·r di1.>1Jl. 'l'ht' ho.r Ht., who 
w"s excet>dingly dropsie;Ll up tu tlu, dat tl ui hi s de"th, passed 
cluring the ]a:-;t Lwo anc.1 a. haH 111011til :-: u[ lif1,,, Oil an average ::JIN) 

c.e. of urirn, daily. 
In tlw case of )frs. l'. the anasarca climinished considembh 

d1u-ing tlu, last fpw weeks of hPr stay in tile h osp ital, ancl dmi11; 
tlii s }Wri o<l :o;lH' pa::;sell on an a.verngP 1.-100 c.c. of uri11P daily . 
After )Jr. K1·.' s n· tum tu the hospital , and du1-iltg the tln·,.,. 
m o nth :; whirlt precl:'cl e<l ]iis death, h e was not at all a.na sarcou ~, 

ancl pu.::;sPll on a.11 :tNPrage J,085 <'.c. o[ urine daily ; t]ds tigare, 
it is tnw, w;cs cak11latecl from th1• l'PStdfs of Olll.)· tw ... nty-fivo 
accnrat" moa;-;urp111P11ts of the gru::;:; (lctily qn~;ntities. 

L <.lo 11 ot by a.11.r 111Pans wbh to 11t-·11.r tliu. t otl1er factor:; cxPrt 
an inJtu"''"" on the cle,·elopmcntaml c1isavp•·;mu1ce of tLe ch opsy; 
th<Lt, for instance, the impoverisLmeut of the blood caused by 
the draining aw;iy of its albumen promotes the increase o[ the 
dmpsy, while the intercul'l'ent cliarrhc.cas a n(l the a rrificiallr pro
Yokecl diaphoresis (diaphoresi8 d oes not oceur spontaneously, on 
account of the iscL;f'mia of the skin causetl by the ;inasarrn) favor 
it::; disappt•:uance. This much, moreovPr, i:; rendered certain by 
Herr Rehlle1's obsel'\'ations and experiments: that the dropsy is 
clue to the inability of the kidneys to remove the excessive quan
tity of water from the vasc11hir system, and that it will not abso
lut~ly and permanently clisappeat· until the renal functions are 
in thi s respec t completely rn-establishecl, so that the quantity of 
water excrnted through the kidneys will stand in the proper 
ratio to the quantity ingested in the food and chink. " ' lwn the 
anasarca begins to subside, the quantity of water ex cretetl by 
the kidneys is sometimes consiclembly g reater than that which 
Las been ingested, as Ilen R eh(ler's tables show. ThP amcmia, · 
and the consequent general loss of tteslt and strength wl1ich are 
observed in patients suffering from chronic nephritis, are due to 
two different causes : the loss of thP albumen which dmins off in 
the mine, and the disordered appetite 'ind digestion which are so 
eonstantly present. Betweeu these two causes I clo nor hesitate 
a moment to give the pl'ecedence to the loss of the sernm-albu· 
men through tltP kirlneys, notwithstanding the strange cliffel'
ences in the opinions of physiologists of late years, concern-
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ing the u•e and vahw of the serum-albumen for the nutrition 
and the maintenance of the functional actidty of the animal 
organism. 

ln one case of chronic nephritis in which, notwithstanding the 
albnminuria and increasing dropsy, a really raveuons appetite 
existed (an exceptional case), and the regular prncess or diges
tion was only interrupted by an occasional diatTham, I noticeu 
that the amcrnia, emaciation, ancl loss or strength increa,,<>u un
interruptedly. This fact should not cause astonishment wh<>n 
we bear in mincl the enormous qu[Lntities of albumen that are 
eliminated with the urine in this disease. 

Por rnontlrn at u limt:, as the fig ure:::; givl:'n abon• prom, 10, 
Jj, 17, antl <•ven more grammes of albnn1en (dry weight) 111ay be 
excretecl daily through the kidney s. The iruportan<"e or tliis lo;s 
to the store or albumen in the blood-semm has be<'ll very dearly 
shown by \ ' ogel.' " ' hen_ as the disease prog1·e;s,•s lowartl; re
<"Overy (a rare event) or towards secondary Mrophy. the dail y loss 
of the albnnwn in the Ul'illt' dec reaSP:i. the appetite, it b lrue, 
retlll"llS; but WI' also invariably fine] tlmt t]JP genera l nutrition or 
the path-'nt i111pro,·es, his color become::; fre::ihe1·, a11<l hit; :::>l l'eugth 
increases. \\"lien se<"On(hu·y atrophy of the kid1u•y; sets in , Lhe 
well-known hypenrophy or the left ventTi<"lo' is tl<'l·elopecl, while 
at th1-' same time the ge11Pntl nut1·ition j1111 11·0\"l'S; this le::;io11 is 
invariably ah;ent in the botli~; of tho;e who SLLC'CLLlllb at tl1 e 
hdµ;ht o[ th1• chrn11ic 1H)phriti ti . It i :::; tlw cou::;pquern'P of the 
pmcess or cont.-adion. 

I must 1-'xplicit ly assert ht-'l'C that my PXpPri1•1u:P ha::; con· 
rinced Jlh' of th e CO ITi..)l' tlWSS Of the opinion t'Xpn•:o::-:t1d in a11 0 tllt) J' 

place. that clu·onic nephritis, when it do<•; not l""d to sl'eonu
m-y Mrophy of Lhe kiclney , does not as [L rul e ca 11 s1• hypl'rtrophy 
of th•' lefr ,·entricle of the heart. This I clo. lwcans<· ;01111• doubts 
have been expressed a; to the correctnes; of this opinion. 

rrhis a"::;ertion is based upon th e l'P:::mlt::; o( Liw aulopsit'S ('Oil
ducted by me both b<·[o1·e and ;ince my fon111'r pnbli<"ation on 
this ;nbject ~aw tlw liµ;l1t. 

If we accept Traub"'" theory that the hypertrophy o[ tlw ll'ft 

I L. c. s. 267. 
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ventricle of the heart, which so constantly accompanies granular 
atrophy of the kidneys, is the result of the increased resistance 
in tbe arterial system caused by the atrophy of the kidnPys, it 
may be claimed that the resistance afforded to the circulation by 
kidneys which are in a state of chronic inflammation is, perhaps, 
quite as great. 

The marked bloodlessness of kidneys that are in a state of 
chronic swelling fa,·ors this idea. In the production of the effect 
in question, however, both the quantity and the constitution of 
the blood contained in the vessels are of essential importance. 
In what has preceded I think I have demonstrated satisfactorily 
that in the course of chronic nephritis the bloocl-formation is 
invariably distmbed, ancl that anmmia, therefore, is the invari
able consequence of this disease. Just as invariably, the blood 
which remains is dilnted by the water retained in it in conse
quence of the renal malady, so that, even under perfectly normal 
blood-prcssnre, watery transudations take place through the 
wall s of the vessels in to the cav ities of the body and into the 
interstices of the tissues. The result of this is that, in almost 
all cases of chronic nephritis, an increasecl tension in the aortic 
system, which, according to Traube·~ theo1·y-the only tenable 
one in my opinion- is the sole cause of the cardiac hypertrophy, 
docs not ex ist. 

The pulse of these patients certainly docs not exhibit that 
chara cte r on which Traube justly la id so much stress, and which 
hacl enabled him to detect the insidious rnnal malady, the gran
ular atrophy, by the pulse alone. In a few exceptional cases, 
ancl e,·en then only at the commencement of the chronic paren
chymatous nrphritis, we find the pulse for a short period full, 
tense, ancl jPrking, and notably diminished in frequency; it is 
far mo1·e frequently soft and small , because the arteries are hut 
"paringly filled. The heart, on the contrary, in most cases takes 
part in the general emaciation: there is no reason why it should 
be nouri shecl extra (dilatation of the left ven tricle has not been 
founcl a single time at the autopsy), and even if there were, the 
reqni5itP material is lacking . 

I hav(' already shown that tlw kidneys, wh .-n in a state of 
chronic inllammation, are unable to perform properly their nat-
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ural task-the removal of the excess of water from the blood; I 
]Jave now to inquil'e how fat', wheu in thi s condition, they may 
still be capable of performing their other important functions, 
the depuration of' tlte blood f rom the sp ecifi c constituents of' tlte 
1iri11 e. In pursuing thi s inquiry, I will, for reasons a ll'eady 
giren, take into consideration practically only the most impo!'
tant constituent of the urine, t!Je urea. It is evident, from the 
details already given of the results obtained in our hospital from 
the analyses of the urine passed by patients snfl'etiug from 
chronic inflammation of the kidneys, that the amount of urea 
excrPted daily in this di sease is far below wha t may be consid
el'ed as the nol'mal average excretion in healthy persons. One 
might expect then, tha t, i1 retention of Ul'ea in the blood aml 
tissues be really the cause of unemic attacks, such attacks 
would necessarily aucl inrnl'iably occur in t he coul'se of chrnnic 
nephritis. N evertheless, urromic a ttack s are by no means fre
quent in thi s di sease, and only in exceedingly ral'e cases are they 
the immediate cause of d ea th. It behooves us in this connec
tion to remember that the production of urea in the human body 
does not by any means take place in fixed ancl immutable quan
tities; that, on the contrary, it depends, in the fast place, upon 
the quantity of nitrogenous material present in the body ancl 
participating in the nutritive changes ; in the second r>lac<·, upon 
the quantity o[ nitrogenous foocl inges ted and assimilated; and 
finally , in the thil'Cl place, upon the degree o[ acth·ity of the 
muscular and nerrnus systems. All thes<J factors, which exert 
an influ ence on the production of urea, are, howc,·cr, dimini shed 
in chronic inflammati on oI the kidney s. The g reat mass of the 
nitrogenous ma terial in the body has dwindled away, the quan
tity of food taken and assimilated is reduced to a minimu111 , and 
the dropsy and the debility of the pa tients Jl'"' '·ent muscular 
m01-ements. It foll ows of necessity that tlw production of un''1 
in these pa tients must be dimini shed and remain below tlw nor
mal. Hence, we would not be justified in concluding tha t the 
retention of urea in the blood :<nd ti ssues do<'s not excite ur:cmfc 
attacks, because these a ttack s are <lecicledly rare in chroni c 
nephriti s, in spite of the very scanty excreti on of urro. through 
the kidneys. F ol' who can say that even the small amount of 

VOL. XV.-24 
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this substance excrete l with the urine does not represent full y 

t he quanti ty which is produced in the tissues? 
But there is also another circumstance which may have some 

influence in preventing the occurrence of unemic a ttacks in 

chronic neplll'i tis, vi z., dropsy. Small us may be the amount or 

solid constituents, and consequentl y al so of urea, contained in 

the lluid effused into the sttbcutaneous cellular ti ssue, still acer· 

tain appreciable quanti ty is contained in it, and this quantity, as 

our investigations ha ve shown, is increased to a very considera. 

ble percentage in the fluid etfosed into the serous cavities of the 

body. Professor Edleisen found urea, as I ha,·e already stated, 

both in the dropsical fluid and in the watery contents or the 

various serous cavities. If, now, we take in to consideration the 

immense quantities or these watery transuda tions from the blood 

and other juices of the body, which are apt to collect in the 

serous cavities o{ these patients, we will be obliged to admi t that 

these cavities constitute a capacious reservoir for the sto1·age of 

the perni cious material which cannot be excreted . The dropsy, 

in this respec t, suppli es, so to speak, a sort or natural compen

sation for the insuffi ciency of the renal functions ; and the ll!"ea 

is stored up in a harmless state in the fluid contents of the serous 

cavities, and in the rn eshes of the subcutaneous CPllular ti ssue. 

My own experi ence or the exceptional occurrence of uncmia in 

chronic nephritis tallies entirely with these views. 

In my account of the case of the hoy St. , I stated that, in spi te of the enormous 

anasarca caused by the nephritis, he rC'tained a rascnous appetite. He excreted, on 

an average, ten grammes o f urea daily. In the course o f the last two months of 

his l ife, during which the dropsy persisted, but varied in degree. he was repeatedly 

attacked wi th the most severe urremi c convulsions. For days at a t ime one attack 

succeeded another, so that in the intervals the pati ent did uot awake out of the 

conn . Ne,·erthelcss, a remission agaii1 set in, consciousness returned, and the lad 

immediately pounced witll his wonted avid ity upon the food gh•cn to him. At first 

he vomited up a part o f what he ate, hut the d igestion soon regulated itself, and 

the patient then recovered his strength in a certain mea>;urc; after a short interval a 

fresh series of epileptic attacks again interrupted the improvement, and the last at

tack finally proved fota l. The undisturbed d igestion o f thi s pati ent, and the abund

ance o f nourishment taken, kept up an active tissue-change, the products of which 

could not be excreted through the kidneys and stored a way in the dropsical fluids 

in suflicicnt quantities to prevent a dangerous accumulation in the blood and ti i::sues. 
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The importance or the dropsy as a reservoir for the pernicious 
urinary constituents appears to me to be establi shed beyond ques
tion by Case YII. detailed above. In that case the most violent 
ur!Cmic convulsions broke out after a profuse perspiration had 
been caused by a hot bath, and in that way a dropsy or consid
erable extent bad been almost entirely reduced in a few hours. 

" ' ith regard to the relations of the secondary inflammations 
or other organs and tissues to the renal disease under discussion, 
I have nothing to alld to what has be.en already said. These 
inflammatory processes must be regarded as the resul ts or the 
hritation or the tissues affected, and of the walls of their vessels, 
by the nutritive fltlid which is contaminated with the constitu
ents of the urine. 

I trust that in the above I 11ave succeeded in demonstrating 
the dependence or the other symptoms observed in ch ronic 
parenchymatous nephriti s upon the d isturbances or the renal 
functions. It still remains for me, however, to demonstrate the 
connecti on between the distnrb:rnces of function observed during 
life, and the anatomical changes which are found in the kidneys 
after death, or rather to prove that these changes necessarily 
entail those di sturbances of function. 

It will perhaps be possible to perrorm this task satisractorily 
at some future time, when onr knowledge of the pathological 
processes or which we are speaking will be more complete than it 
is at present. I need not hesitate to call attention to the vast 
gaps which exist at the present time in our knowledge of this 
special subject; they are clearly revealed by the contradictions 
which are found in the statements made by different autftors 
in regard to purely objective histological lesions in the diseased 
kidneys. The expression made use of by one of our most deserv
ing pathological anatomi ts: "The pathological anatomy of the 
intt:unmation of the kidneys is in truth the most ext~nsively 
studied, but at tho same time tho least finished chapter in our 
department," ' is true m·en at the present clay. 

1 Rincljlei.sc/1, Lebrbucb der pathologischen Gewcbelehre. Leipzig. 18f.i7-60. S. 416. 
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At all events, the condition of affairs is certainly not so simple 
in the chronic as it is in the acute parenchymatous nephritis. 
In the former the physiological consequences of the anatomical 
changes do not correspond in all respects with the results 
obtained from physiological experiments, as it is possible for 
them to do in the acute form. In the nature of things, physiolo· 
gical experiments can only disclose to the investigator the entire 
process which takes place in an affection running an acnte 
conrse. Nevertheless, w.e are forced to base ou r refl ections on the 
results of tlrnse expel'iments, which alone have thus far y ielded 
any conclusive information upon the nature of inflammation. A 
portion, moreover, of the chronic cases of renal inflammation 
commence as an acnte affection. The facts ascertained by clini
cal observation prove that the circulation of the blood through 
the kidneys must be affected in the same way in chronic as it is 
in acute inflammati on ; that in the one case as in the other a 
dilatation of the vessels and an alteration in the physiological 
properties or their wall s form the actual point of departure and 
the essential nucleus of the changes in the structure and functions 
of the diseased organs. Does the long duration of the inflamma
tory process cause any further special change in the physiologi
cal properti es of the walls of the vessels, or does it perhaps lead 
to percep tible alterations in their histological structure 1 If so, to 
what extent is this possible? These are ques t.ions which, it seems 
to me, have as yet received too little considPrn.tion, notwilhstand· 
ing the zeal with which pathological anatomists have pursued 
the stuily of the inflammatory processes in the kidneys. At all 
eYents, even in chron ic nephritis a complete arrest of the circula
tion through the kidneys never occurs; the nutritive clrnnges 
an .. the functions of the diseased organs continue, thongh in an 
altered manner. Caseous degeneration of the di seased parts of 
the organs is never met with, and I have neYcr yet witnessed a 
complete suppression of urine. 

The facts eli cited by clinical observations, however, compel 
us to admit that the physiological properti es of the walls of the 
vessels are far more profoundly altered in the chronic than in the 
acute form o[ nephriti s. Thi s is evident not only from the long 
duration, not to say the permanence of the pathological condi-
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tion, but also from the degree of the disturbance of the physiolo
gical functions. 

:My late colleague Colberg believed that he could posit ively 
confirm this assumption, as far as the functional vessels of the 
kidneys are concerned, by the anatomical demonstration of dis
tinct strnctural changes in the glomernli. In the kidneys of the 
often mentioned clay-laborer K. he found glomernli fi ve times as 
large in the linear diameter as the glomeruli of nonrnLl kiilneys. 
I remember quite well that he showecl me tlJPse enlarged glo
meruli in hi s microscopical prepamtions, ancl that I comparecl 
them with othPrs from healthy kidneys, anil found his statement 
to be completely confirmed. 

At the same time I will distinctly state that I am by no 
means ig norant of the great differences in the sizes of the 
glomeruli that may obtain in one and the same lwa lthy kidney.' 

Among Colberg's papers I found a drawing of one of these 
preparations. It is a g reat satis
faction to me to have this oppor
tnnity of making more genera lly 
known the observations of this 
industrious and careful invesli
µ-ator, from whose drawings the 
woodcut Pig. 11 was cop ied. Pig. 
12 represents a "proliferated" 
glomerulus (as Col berg desc ribes 
it in a note attached to the draw-
ing) from a kidney in a state of 

chronic inttammati on, mag nified Prolire1:i~i!'~1~~~~l~:~ r:~~r::~~~J1~renchJ· to 3.50 cliamet<•rs. I have already 
statt•cl in another place, moreo,·er, that Virchow had long ago 
discovered that in chronic nephriti s the capillary coils of the 
glomeruli are broader and more opaq1w, their walls thickPned, 
and their nuclei con$idprably increased in number. Colberg 

1 The trrm .. <ilntor has preparations in his possession showing some mnge of size in the 
glomeru\i derived from the same healthy kidney. Tbe smallest arc always situated 
!:: igb upon the cortical substance at the top of the st:.i.lk of the ''as:i. nscendcntia. the 
lnrgc<1t quite low down in the neutral zone ; but in healthy kidneys the difference i:j 
inconsiclerablc1 not amounting to two dia.metcrs.-R. S. 
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also evidentlv noticed the proliferation of the nuclei in the walls 
of the capil iary tufts; this is proved by the upper half of the 
unfinished drawing, and by the term which he chose to describe 
the tate of the glomerulus. 

The dilatation of the blood-vessels, and especially of the 
tufts within the glomeruli, necessarily causes a retardation of 
the blood-stream, and hence al so that diminution in the minary 
secretion which is so constantly observed at the height of the 
disease, and often lasts for so long a time. The appearance, too, 
of albumen in the renal secretion is explained without c1ifficulty 
bv the alterations in the walls of the vessels, whereby their 
n~rmal impermeability to this substance is aboli shed. We 
observe the same manifesta tions also at the commencement of 
acute parenchymatous nephriti s. It is a striking fact, however, 
that the red blood-corpuscles, which are so commonly found in 
tl1e ul"ine during acute intlammation of the kidneys, are rarely 
found in this excretion in chronic nephriti s. P erhaps the 
thickening of the wall s of the l\Ialpighian tufts may prevent the 
escape of the reel corpuscles; the larger "·hite blood-corpuscle~, 
l1owever, are still able to pass thrnugh them, and are often 
found in considerable numbers in the urine. This may possibly 
depend upon the well-known movement of the white corpuscles 
in the border-zone of the blood-stream. There are, howe1·er, 
other peculiariti es of the urine excrnted during chronic intlam
mation of the kidneys which demand a much greater degree of 
consideration from the observer, brcause they present a direct 
contradiction to the most widely accepted views concerning the 
physiology of the process of excretion in the kidneys, and also 
because they are not satisfactorily explained by the information 
we have obtained from experimentation concerning the alteration 
in the physiological pr-operties of the blood-vessels in inflamma
tion. The peculiarities to which I refer are, firstly, the excessive 
concentration of tlie urine, the specific gravity of which often 
largely exceeds that of the blood-serum from which it is 
excreted; and, secondly, the enormous percentage of albumen 
contained in it, which in particular instances can also for a time 
be considerably greater than the percentage of albumen in the 
blood-senuu itself. 
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Years ago, while examining the urine of a dropsical patient 
with heart-disease-urine which, though free from albumen, was 
exceedingly scanty and had a specific gravity of 1040, I began to 
doubt the correctne s of Ludwig's theory of the excretion of the 
urine, a theory still pretty generally accepted. I was forced to 
infer that the blood-sernm of the dropsical patient must of neces
sity be much less dense than normal, :rnd consequently must be 
much less dense than the urine excreted from this very serum. 

According to Ludwig' s hypothesis, the excretion of the urine 
by the human kidney takes place in the following way: in con
sequence of the pressure uncl er which the blood in the glomernli 
circulates, which is specially hig h because the a rteria efferens 
has a smaller lumen than the arteria afferens, the water of the 
blood, together with the easily diffusible salts and other crystal
Jizable substances, is fo rced out of the capillaries into Bowman' s 
capsules. This process is one of simple filtration. The fact tha t 
the salts are not contained in the filtrate in the same p roportions 
as in the blood-senun , is explained by the circumstance that the 
clillerent saline substances transude through animal membrnnes 
with unequal rapidity, though exposed to the same dt>gree of 
pressure. The fact tha t the albumen of the sernm do.es not 
under the ordinary pressure pass through with the filtrate is also 
attributed to the nature oi the filtering medium, fo r the vascul ar 
loops of the co il s are not simple capillaries, but a re covcrecl 0 11 

the outside by the epithelial layer of Bowman's capsule. 
This filtrate, however, is not yet the perfec ted mine; it is 

subjec ted to another change by diffusion on its passage through 
the tubuli uriniferi. According to known laws of physics, an 
effort must be made to obta in an endosmotic equalization be
tween the very watery fluid in the urinary tub ules ancl the bloocl 
circulating in the ca.pillaries surrounding them, which lias been 
concentrated hy the abstraction of this same wa.tery fluid. Con
sequently, water must pass back again in to the blood, and in 
compensation an equivalent portion of those solicl constituents 
of the blood-sernm , fo r which the separating membranes a re per
meable, will be added to the contents o[ the tubnli urini fe ri . 

Now, the slower the filtrate from the J\falpighian tn[ts mo,·es 
onward through the tnbnli urinHeri, the more complete will be 
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the endosmotic equalization between the two fluids that ha\"e 
been placed in this mutual relation; so much the more, conse· 
quently, will the degrees of concentration of the urine on the one 
hand and of the blood-serum on the other approximate to one 
another. 

Observation demonstrates in fact two things: I. The depen
dence of the minary excretion upon the blood-prnssu1·e in lite 
entire aortic system, with the rise and fall of which the quantity 
of mine excreted coincidently increases or decreases. II. That 
the concentration of the excretion, cceteris paribus (the density of 
the blood-serum, for instance, being nncha11geil), becomes g1·eater 
as the rapidity with which the excretion takes place diminishes, 
in an inverse ratio consequently to the slowness with which the 
Jiltrate from Bowman's capsules is forced onward through the 
renal tubules. 

These facts all harmonize well enongh with Ludwig' s theory; 
their tenalJleness, however, has appeared to me much more dubi
ous when I became convinced-by repeatecl direct comparisons 
of the specifi c gravity of the urine of a diabetic patient with 
that of his blood-serum, and also of the specific g rnvity o[ the 
urine of a man aJter six clays of the swea t-cure with that of the 
se1·um of hi s blood-that it is possible for the urine to possess 
a higher specili c g ravity, consequently to be more concentrated, 
than the bloocl-sernm out of which it has been excreted. 

I still hesitated, however, to regard these clinical experiences 
as sufficient to d isprove Ludwig' s hypothes is. I persuaded 
myseIC that the conditions of enclosmosis might suffer some 
modifi cation from the qnantity of albuminous substances con
tained in the blood-serum, because these substances, which are 
themselves prevt'ntecl, by the natme of the inter\"ening mem
branes, from taking part in the osmotic exchange, might 
possibly, by reason of their own strong affinity for water, inter
fere with the regular progres ion of this exchange by abstmrting 
a larger quantity of water from the urinary fluid than would 
correspond to the endosmotic equivalent of solicl matters given 
up to this fluid by the blood. 

The characters of the urine, howe,·er, in many cases o[ 
chrnnic pare11chymatot1s nephritis, show that Ludwig's hypothe-
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sis, even with the help or tltis supposition, is nntenable. At the 
time the boy St. hatl his first attack of urn~mic convulsions he 
was bletl, and the specific gravity or his blood-serum was found 
by the pyknometer to be 1016.S. Unfo,.tunately, no quantitatirn 
analysis or the albnmen contained in the blood-serum was made, 
because it was employed for other researches. Accol'ding to the 
results obtained from quantitative analyses in othel' cases, where 
the blood-sernm was very watery, I do not think, however, that 
I woulcl bP justified in placing the quantity or albumen in this 
case at a high<'r fi gm e than four per cent. Immediately befo!'e 
the outbreak of the convulsions, the boy hacl passed G.) c.c. of 
urine, which hatl a spec ifi c gravity of 1044, and containccl folly 
fil·e per cent. of albumen and 4.G per cent or mea. 

That uncle!' particular circumstances the urine should be 
dense!' than the blood-sernm from which it is secl'eted, i. e., 
should conta in more solid constituents, is in tell igible enough if 
we accept Bowman's theol'y of its sec1·etion. That observer 
ascribed to the epithel ium or the renal tubules jnst as specific an 
influence on the preparation o( the excretion as is usually attrib
uted to the spec ial gland-cell s of other secreting orga11s. The 
correctness of Bowman's theory woulcl he fully p1·oven if the 
re;ults obtained by 1-Ieidenhain,' in hi s researches on the process 
by which the urine is excreted, should be confirmetl. lkitlen
lrnin was led, by the results of these im·estigations, to accept 
Bowman's hypothesis that tho special gland-cel ls conli nuc to 
excrete the spec ifi c constituents of the urine, e1·en when the 
excretion o( water by tho kidneys is completely suppressed. 

According to this theory, the ftui tl iiltered out of tho :Mal
pighian tufts is no more than the water which, in its passage 
through the tubes, is destined to wash out or lixiviate those spe
cific constituents or tho urine which the gla nd-cells or the tubuli 
lut1'e appropriated from the blood; it is of no importancn for 
this theory whether these constituents be unalter•'d in form, or 
modified by the specific action of the cells. 

If Bowman and Ileidenhain describe correctly the pl'Ocess by 

1 llcidenhain. Vcrsucbe Uber der Vorgang dcr 1Iaruab.5oudemng. Pjitleger·s Ar· 
cbiv. Dd. 4. S. 1. 
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which the excretion of urine is performed, nnd I nm forced by 
my own clinicnl observations to believe that they do, then the 
secreting gland-cell s of the kidney certainly do not forfeit their 
peculiar properties and power through inllammatory swelling; 
for the excretion furnished by inflamed kidneys may contain 
from fot1r to five per cent. of urea. The quantity of water filtered 
out of the affected glomernli is often exceeding ly small, and 
hence, on its passage through the tubules, it becomes saturated 
wi th the products of g landular secretion to an unusual degree, 
and. in this way the urine may attain a concentration far exceed
ing that of the blood-sernm. 

This theory, however, does not by any means explain the 
second remarkable fact which we observe occasionally in exam
ining the urine in chronic parenchymatous nephriti s, namely, 
that the urine, under certa in circnmstances, indisputably con
tains a larger percPntage of albumen than the blood-sernm itself 
(see Case XVI.) . If we regard the filtrate from the glomeruli of 
an inflamed kid ney as analogous to an inflammatory exudation , 
as I believe we are perfecily justified in doing, we have reason to 
expect, according to our present knowledge of the composition 
of inflammato1·y effusions, that the percentage of albumen in it 
will always be lower, or at all events will never be higher than in 
the blood-serum, which has supplied it. If, now, it shon ld hap
pen that the lll'ille conta ins a little higher percentage of albumen 
than the bloocl-sernm from which it was excreted-and according 
to my own experience this unquestionably does occnr-it can 
only be explained on the theory that water is withdrawn from 
the albnminou · fluid after its escape from the g lomeruli into the 
tt1bnli urini fe ri , and during its passage through the latter. As 
to the manner in which this is effected, I have been able to form 
no decided op inion. 

li the disease take a favorable turn, and a retrogression of 
the inflammatory process set in, the change must evidently be 
u shered in by a restoration of the normal properties of the walls 
of the vessels, for it man ifests itself firnt of all by a remarkabl~ 
alteration in the character of the excretion, from which we may 
conclude that the normal condi tions of the circ·ulation have been 
re-established. The q uautity of the mine increases, and may, 
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in especially fa vorable cases, rapidly overstep the normal aver
age, so that, for the time being, mnch more water will be 
excreted by the kidneys than is taken in to the system in the 
food and drink. Through the passages that a re once more unob
structed pourn (if we may be allowed to use the term) unin ter
rupteclly the superabundant water from the blood-sPrum, which 
is constantly replacecl by the reabsorption of the dropsical lluids. 
It is only by slow degrees that the walls of the capillary tufts of 
the glomeruli recover tlwir physiological properties entirely. 
For a long time they continue to allow albltmen to transude with 
the water and the salts, but in constantly decreasing propo1tions. 
Not until the recovery is complete does the albumen entirely 
disappear from the renal excretion, and this is invariably Jong 
after the dropsy has entirely 1·anished. 

Only a few of the cases, however, in which the intlammatio11 
subsides and d ropsy disappears, a ttain complete recove1-y. 

Too much of. the kidney substance may have been dest royed, 
undet· the in[iuence of the intlammatory disturba nce of nu tri
tion; the channels left patent may be too narrow for the mass of 
blood which, as the general nutrition improves, fills the vessels, 
those of the kidneys among the rest; the pressure exerted upon 
the walls of the glomeruli that remain may be too gt·eat. llence, 
under the abnormally elevated blood-pressure, which is still 
further increasecl by the consecutive hypertrophy of the left 
vent1-icl e, the atrophied kidneys excrete a watery and constantly 
albuminous urine. 

I have still a few words to add about the formati on of the 
casts which are fonnd in the urine in almost every case of 
chronic parenchymatous nephritis-often in enormous numbers. 

I am convi11cec1 tha t the g rpat mass of them-that is, all the 
hyaline ones-are produced simply by deposits of spontaneonsly 
coagulable albuminoid substances deril·ed from the albuminous 
mi11e. This view is confirmed by the grea t richness of the urine 
in albuminous substances. As for the dark, granular easts, I 
willingly admit their development out of adherent epithelial 
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cell s that have undergone inflammatory nf'generation, a1though 
in my microscopical examinations of the diseaS('tl kidneys I hare 
1ie,·er succeeded in finding any such adhPrent plug in the lumen 
of a renal tube, in li eu of its epithelial lining. St ill , in kidneys 
which are the seat of chronic inllan1mation, the conditions requi
site fo r the formation of such casts in the way j 11st mentioned 
are ce 1· tainly present. 'Vi th regard to the broad, waxy, usually 
yellowbh casts, I consider it establishe(l that they are formed 
pt-incipally in the straight tubes of the pyramids. I believe that 
the study of a preparation , presente(l to me by my colleague 
Heller, enables me personally to confit-m the theory adrnnced by 
Rovida, that they are developed by a so t-t of excrntion from the 
rnnal epithelium. These casts, as a rule, do not become at all 
numerous un til the rena l disease has lasted for a long time; but, 
when secondary atrophy of the kid1 ll'ys has set in, they are some
times fou nd in the urine in extraordinary quantities. I hare 
already in another place expressed a suspicion that this form of 
cast may be developed in those straig ht tubes whose radicles in 
the cortical substance have been either in part or entirely de
stroyed. It is possible that, in consequence of the cessation of 
their physiological functions, an essential alteration takes place 
in tlte nutrition of the epithelial cell s, which may result in abnor
mal metamorphoses of their substance. 

D 1tration of the Disease. 

The duration of chronic parenchymatous nephriti s differs 
very materially according to the cause by which each indi,·idual 
case is occasioned. In very many cases the renal disease must 
be regard~d as a secondary affection, as the fini shing stroke 
(Endkatastrophe) which hastens the fatal termination of some 
other chronic malady, and in snch cases death may ensue after 
tlw expiration of a few months. In those cases in which the 
affection has attacked, as a more independent affection, indi· 
vidnals previously in good health, 01· has b~en prodnced by 
mala ri a, it is ofte11 impossible to determine the exact date at 
which it began, becaL1se the commencement of the disease was 
not attended by any particularly striking symptoms. 
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·when once the malady has 1·eached any height-if, for 
instance, dropsy has already supen·ened, we may confidently 
look forward to a protracted illness. IL is only undn particu
larly favorable conditions- e. g., when a spPedy remoYal from 
a malarious district is possible-that the affection can take a 
turn for the better at an early period. 

The dropsy may last for·years, and k eep the patiPnt all this 
time confined to hi s bed. Even when the dropsy disappears, tho 
patients are not cured; they may drag out ex istence for a few 
years more, with the symptoms of secondary atrnphy of the 
kidney, but finally succumb to the consequences of the nephri tis. 

But there are other cases in which the disease proves fatal, 
after the lapse of a few months, from dropsy or from seconda1·y 
inllammation of other organs, or from urremia. 

Prognos is. 

In considering tlie probable termination of a disen~e, the pro
per course is unquest ionably first of a ll to ask oneself, is this 
disease really curable or not? In Bright's first publicat ions on 
the diseased cond itions of the kidneys which lmYe since b<•,•n 
called after him, this question was answered pretty decidedly in 
the negative. 

ln conseqnence of the g1·eat confusion of views which exist 
at the present day with regard to the affection of which we are 
treating, we neetl not wondPr that the answprs to this question 
which reach us from different physicians should be most contra
di ctory. 'l'bis con[usion of views also makes it very difficult, if 
not actually impossible, to silt out from the literature of the 
subject enough serviceable material to enable us to give a con
clusire answer to this question. 

The physician who call s every case of albuminuria that he 
enco unters" Bl"ight's disease," and speak s of cltronic Bri_qltt's 
disease 01· cllronic nepltritis, when the albuminu1fa has lasted ror 
rno1·e than a few weeks, may correctly plume himself upon the 
number or cnres he l1as effected. Those, on the other hand, who 
confine the term Bright' s disease, or chronic nephl"iti s, to the 
more dist inctly mal'ked cases that pursue a truly chronic course, 
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a ttended by great anasarca, will scarcely give a more fan-orable 
prognosis fo r them than Bright himself d id . I myself am of 
opinion that all hope of the possibility o( complete i·ecovery 
must be sunendercd after the aliection has lastecl for a certain 
time. 

Clinical experience certainly confirms the generally bad prog
nosis for these cases; e,·en to one whose judg ment has not been 
formed by p ractical experi ence, it must appear doubtful that 
vessels whose physiological properties have been perverted for 
months a t a time, and whose walls have perhaps undergone 
great alterations in their hi stological structure, could ever again 
recover theii· natural condition. This la tter supposition is not 
supported by analogously favorable observations in other organs 
which a re more accessible to direct observation. The only point 
derived from experience which can be addnced in its favor is 
the fact that, after chronic inflammatory processes in the outer 
skin, snch as chronic eczema and psoriasis, have lasted fo r years, 
a complete restoration of the affected parts of the skin to a nor
mal state is still possible. 

It would, however, be decidedly wrong to s ta te to patients 
affected wi th chronic parenchymatous nephri tis, that the disease 
invariably terminates fatally. I have already spok en of a case 
of scarla tina] nephri tis, which I sa w with my colleague Bocken
dahl , in which, after the obstinate dropsy liad been removed, the 
albuminuria continued for eighteen months, and then perfect 
recovery set in. That patient is aliva now, ten years after his 
sickness, and has g rown to be a vigorous y oung man. An inn
k eeper, fo rty years of age, was confined to hi s bed for an entire 
yea r on accoun t of extreme d ropsy due to chronic nephritis, 
which hacl been ca used by exposure to severe cold, but neverthe
less he recovered completely. ThP very results o( my anatomical 
exami nations or the kidneys of persons who had apparently 
recovered after the dropsy hacl existed for a year or more, but 
whose mine remained albuminous un til death was finally caused 
by the secondary a trophy of the kid neys, have convinced me that 
even in the more severe cases of parenchymatous nephritis we 
should not give up the hope of a possibility of recovery. For 
these examinations showed me that, although a very large part of 
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tbe secreting structures of tbc kidneys was des troyed, yet those 
portions which remained had recovered perfec tly their 11onnal 
microscopical appearances. It may be-indeed, I am actua lly 
con<inced, that all the urinary tuhnles of the cortical snbstance 
are not afft•c ted in the same degree by the chronic inflammatory 
process. No one, however, who has carefully stndied rnicrosco
piwl preparntions from the cortical substance of one of these 
large yel lowish white kidneys, will be able to assert that he has 
found any considerable number of normal tubuli urinileri sup
JJlied with a normal epithelial lining. 

The prog nosis or thi s complaint, however, would be far more 
farnrable if it were recognized earlier than is unfort unately inrn
ri"bly the case. As a rule, at tention is not drawn to the kidneys 
until the tell . tale drnpsy has indicated the threatening danger ; 
only then does the physician deem it necessary to make an exa
mination or the mine, and he is ap t to give his vatient up for 
lost, when he finds that the fluid on the applica tion or heat coag
ulates in the test-tube to a s tiff jell y. The case of the nurse S., 
detailed on a preceding page (Case XVI.), shows by how many 
months the albuminnria may precede the dropsy, and how much 
time therefore may be gained for treatment before the dropsy sets 
in. This ti mo gained will certainly not be useless in those cases 
in which it is possible to remove the noxious influence which has 
excited the renal di sease. Experience teaches tha t a nephritis 
which has set in can be rapidly cured by the speedy arrest of a 
chronic suppurative process, e. g., by the removal of a limb 
affected with ti tulous openings into a join t (Bardleben '), or by 
bold incisions into peripleuritic abscesses with subsequent drain
age (Bartels') ; whereas, without the operations, according to all 
experience, the nephritis won I cl unquestionably have pursued a 
chrnnic course and most likely would have proved fa tal. Nor 
is the timely recognition of the nephriti s which is raused hy 
malaria of less importance. Here complete arrest o( the par
oxysms or fever by sufficiently large doses of qnini ne, given for a 
sufficient leng th of time, is the first requisite for the cure of the 

1 Lchrbuch dcr Chirurgic und Opcra.tionslehre. Dcrlin 1870. Bc'I. 1. S. 263. 
'Ucbcr Peripleuritische Abscesse. Deutscbes .A.rcbiv f ii r kliu . Metlicin. Bd. 13. S. 21. 
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r enal malady; above all, however, where it is llossible, a speedy 
removal or the patient from the malarious dbtrict should be 
effectecl. llepeatedly have patients, who came from the west 
coast or our peninsula to be treated in our hospital here in Kiel, 
suffering not only from fever, but also from extreme albuminuria 
and commencing dropsy, recovered from their renal aITection in 
a few weeks after the parnxysms of fever were stopped. \Vhen, 
h owever, the patients did not seek assistance soon after the 
dropsy appeared, a rapid recovery was in no instance attained, 
even in cases in which the paroxysms of fever hacl ceasecl long 
before the ad mission into the hospital. 

Nevertheless, even in fully c1evelopec1 cases in which the 
dropsy has existed for months, so long as the renal aITection is 
i1 ot complicated by some incurable constitu tional or organic dis
ease, I do not by any means regarcl the treatment as impotent, 
provided only both the patient and physician employ the means 
of cure at their command with su ffi cient patience and persist
ence. I may, howe,·er, positively sta te tha.t such case::; never get 
well spontaneously. 

The prognosis, consequently, will be c1iITerent in the individ
ual cases, for reasons entirely independent or the external ci r
cnmstancPs surrounding the patients: in the first place, it will 
va1-y with the cause ancl the possible complications oE the kidney 
di sease connected the1·ewith. It will be more favo1·able when 
the determining cause is one that can be removed ; and, on the 
other hand, it will, of course, be absolutely bad when, as often 
happens, the renal disease is complicated by some incurable 
constitutional or organic malady. In the second place, in form
ing an opinion as to the probable issue of the affection, its 
dura tion mu t be considered. The longer it has lasted the less 
is the prospect of the treatment being successful. Lastly, the 
degree of the functional clisturbance of the kidneys furni shes a 
gauge not only for the imminence of the immediate clanger to life, 
but also for the extent of the anatomical changes which have 
taken place in the kidneys, and thernfore for the prognosis in 
general. The most reliable information concerning the degree of 
the functional clistmbancc will be obtained from the examina
tion of the urine. It may be regarded as favorable when the 
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m-inP is passed in a nearly normal or in an excessirn quantity, 
when it has a nea rly normal specific gravity, and when the per
centage of albumen cloes not exceed moderate bounds (1 to 2 per 
cent., for example) . A favorable prognosis is also justifiable 
when the renal excretion after an antecedent rednction once 
more increases in amount, and the specific gravity and percent
age of albumen become lower. A reduction of the quantity of 
urine to a few hundred cubic centimetres, an <'xtremely high 
specific gravity (1035 to 1040), ancl the presence of three or four 
per cent. or even more of albumen, invaritibly betokens a high 
grade of pathological changes in the kidneys ; there is tht'n 
small prospect of a return to the normal condition, and the 
apprehension of a spet>dy fatal te1mination is wpll gron ndPd. 

Snrh marked disturbanres of the renal functions are always 
associatt ... d citlwr with comnwncing or advancing dropsy,· and 
hence any serious amount of general drnpsy in chronic nephritis 
i,, as a rul e, of ev il omen. If the patient does not di e during 
the continuance of the dropsy, it is apt, when it has onre beCOlllll 
excessive, to persist for a. long tinu.:., and tben a complete n·c·ov 
ery is rarely attained. )fore frequently the dropsy subsides 
a[tpr a gradual increase in the quantity of water excreted by the 
kidneys; but the urine, though passecl in largc•r quantities, 
PXhibits already all the features which indicate the development 
of secondary atrophy of the kidney ; it is pale, of low specifiu 
~ravity, never evl•n ternpornri ly attaining a normal density, ancl 
('Ontains albumen, although in smaller quantity than it did pre
viously, and easts in ex traordinary number. 

Simultaneously the physical signs of hypertrophy of the 
left ventricle are developed : the area of pnccordial dullness is 
increased; the heal't' s impulse becomes heaving; the aortic 
vah·es close with a sharp, distinct sound. ancl there is remark
able tension of the arterial pnlse. After complete subsidence of 
the drnpsy the patient, it is true, may gradually regain both 
weight ancl s trt> ngtl1 in some degree-enoug h, perhaps, to enable 
him to return to his usual avocation on<'e more. Ile retain s, 
however, his pallid look, his skin is flaccid, and sooner or later 
"ymptoms set in which must be ascribed either to the consecu
tive hypertrnphy of the left ventricle, or to unemic poisoning ; 
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among those dne to the former are a sense of oppression, palpi 
tation, and vertigo; among those due to the latter, dyspepsia . 
in trnctable ,-om iting, nemalg ia, cramps, and perhaps inflamma 
tory eJinsions into the serons cadties. 

In three cases I had the opportunity of following and obsen·
ing the course of chronic parenchymatons nephritis from thP 
very beginning of the dropsy until the fatal termination after 
the devl'lopment of secondary atrophy. All three cases occnned 
in males aged respecth·ely 18, 25, ancl 30 years. All three were 
excessively dropsical for a long time. In none or them, after 
the dropsy hacl Hnally rnnished, was there the slightest reap
pearance of the mdema. Two of them lived two or three years 
after the disappearance of the dropsy. One took a long jour
ney, resumed his occupation as a mining overseer, and died of 
pericarditi s on the occasion of a visit to his parents. The second 
worked as a moulder in an iron foundry for two years alter his 
apparent recovery, and then died of pneumonia. 'fhe third, 
however, remained so weak that he was unable to follow any 
a.voca.tion. Ile diecl with unemic symptoms a year alter his 
dropsy had enti1·ely subsided. The history of this case (that ol 
Hen Kr.) is given below. Deta.iled accounts of the condition of 
the urinary excretion in this case have already been given. 

Case XVIL-Hcrr Ad. Kr., of Altona, aged thirty years, nine months before 
his admission into our hospital returned to Europe from the United States of Amer
ica, where he had resided eight years. At first a merchant, he afterwards became a 
farmer in the State of Missouri , where he had repeatcU severe attn.cks of malarial 
fever. These attacks weakened him to such an extent that he resolved in October, 
1866, to return to Europe. Arter his return home his condition did not improve, 
but, on the contrary, his lower extremities almost immediately began to swell , as 
well as his scrotum and abdomen, and his strength decreased st ill more. 

On the 6th of July, 1867, he was admitted into our clinic. Although naturally 
a robust man, he was then exceedingly emaciated, his countenance was pale and 
cachectic ; the lower extremities, scrotum, and abdomen were excessively swollen 
and dropsical to such a degree that on the thighs and nbdomcn the well-known 
distention marks in the corium existed. His subjective sym ptoms consisted princi
pally in a feeling of general weakness, and in severe attacks of palpitation of the 
heart aud oppression of breath. To determine the cause of these attacks a pllysi· 
cal e:camination of the thorax was made, which showed that the diaphragm was 
pressed upwards to the lf'vcl of the nipples by the ascites, while fl atness on percus
sion on the left side below the scapula indicated a collection of fluid in the left 
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plcu:11l cavity. The area of prrecordial dullness exceeded the normal limits some
wllat, in the upwnrd direction. The hea rt-sounds were clear. Pulse 120, small. 
Temperature normal. 

In the first twenty-four hours 010 c.c. of urine were passed. It had asp. gr. of 
1021.:i, and contained o \·er two per cent. of albumen and a small number of casts, 
most of them small and hyalinc. 

An infusion of dig ita li s was ordered, but it produced no alteration in his con
dition beyond a reduction in the frequency of the pulse, and it was g iven up 
because the prcv iou>ily poor appetite became still worse under its use. It was 
especially remarked that the digitalis exerted no influence \1pou the excretion of 
urine. Indeed, this became still more scanty during the first week after the 
patient's admiss ion, whi le the swe ll ing of the subcutaneous areolar tissue extended 
and iurnh·ed ulso the hands and the face. 

On the lJth of July , pain on the left side o f the thoru, and a loud pericardia! 
friction sound si tuated about the npcx o f the hea rt, showed that perica rdi tis hnd set 
in. 'these symptoms disappeared. however, a fter a few days, and on the 20th of 
July the patient began a. sweat-cure. Every day he remained for an hour in a warm 
hath (4-0 C.-101 F.-at least), 1md was subsequently wrapped u1> in blankets, in 
which he sweated profusely. This treatment certain})' effected a considerab le 
reduction in the dropsy, but the excretion of urine continued nh normully scanty. 
Before the begmning of September the average quantity o f urine passed in twenty
four hours did not exceed 600 c.c. During this period the urine had a high spe
cific gravity (on an average 1026), and contained rarely kss tl.ui.u two per cent., and 
on !'O!lle days even as much as three per cent. of albumen. 

In the last few days of the month of August the patient complai ned se\·era l 
times of chilly feelings, :rnd in the beg inning o f September lancinating pains in 
the left side and sl ig ht pers istent fever set in. An exami nation revealed a loud 
plcuritic fricti on sound under the left scapula and in the left axillary region. The 
sweat-cure was immediately interrupted and gambogc ordered iu pills. 

In the early part o f September an ex udation took place into the right pleural 
sac, which reached nearl y up to the ridge of the shoulder·blade behind. The 
excretion of urine remained as scanty as before, and the dropsy once more increased. 
During the months of October an<l November, when the daily quantity o f urine fell 
to an aYcrnge of 5:l3 c.c., the dropsy wa.s excessive, especially in the legs and scro
tum. The specific g ravi ty of the urine during this period was on an a\'eragc 1027, 
but wns subject to very great fluctuations, and the percentage o f albumen dimin
ished slightly. Once more an attempt was made to combat the increasing dropsy 
by hot baths, but it had to be discontinued on account of the difficulty of trans· 
porting the patient, who was now so swollen as to be perfectly helpler-s, out of his 
bed into the hath-tub and back again. From the end of Ortobcr fifteen drops of 
oil of turpentine were administered four times daily, but without any effect either 
upon the minary excretion or the dropsy. Ilowcver, the exudation in the righ t 
pleural cavity diminished and was g radually entirely reabsol'bed, but at tlie same 
time sharp pains set in, in the hepatic rcgiou. These pains were undoubtedly due to 
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a pcrihepatitis, for with the stethoscope n loud friction sound synchronous witb 
the respiratory movements could be heard over the entire region of the ii Yer, extend~ 
iug even below the arch of the ribs on the right si<lc. This loud friction sound 
remained noticcalJlc ncn.rly throughout the whole month or Novcmllcr. From the 
end of November the patient took a decoction of colocynth. which produced three 
or four watery stools daily, lmt caused no improvement iu his general condition. 
On the contrary, the pat.icut felt much exhausted, and lobl his appetite almost com
pletely; for this reason we were soon compelled to discontinue the drug. In the 
early part of November small vesicles appeared on the sk in of both thighs, and 
after these bmst the epidermis became detached over extensive areas. l!""'rnm this 
time forth the dropsical fluid oozed out in such quantities from the denuded 
corium, that the Lied was soaked through and through, and considerable quan
tities of the fluid could be collected in vessels placed beneath the bed. This at all 
c.vents hacl the effect of reducing the ~welling of the previously enormously swollen 
legs. In the course of the month of December the fluid ceased to trickle out, and the 
excoriated and cxccs.si\•cly painful spots became once more covered with skin. At 
the same time the urinary excretion increased to a daily avcrnge of 770 c.c. Ill 
January, !SGS, the swelling of the legs again increnscd to such an extent that fresh 
rents took place in the epidermic covering of the thigh~, and unce more enormou<l 
quantities of fluid trickled away. Meanwhile the quantity of urine excretecl 
remained unchanged. The swelling of the legs rnpidly subsided, and on January 
20th the draining ofT of the dropsical fluid ceased. 

On the 23d of January he had a severe rigor followed by fever, the temperature 
reaching 40 C. (104° Fahr.). and the pulse 160. Severe pains were experienced in 
the cardiac region, which were explained by a loud friction sound, heard in the 
rrgion of the apex of the heart with the stethoscope; the sou nd was syoch t·onous 
both with the pulslltions of the heart and the respiratory movements; ordered qui
nine with digitalis. 

The fever lasted for five; clays, when <lcfcrvescence set in almost suddenly. On 
the 31st of January the friction sounds had not yet entirely disappeared; Uut the 
general condition of the patient was better than it ha<l be<)n at any time since he 
came und<'r observation. 

From this time forward the patient's appetite. which hitherto had always bC<'n 
poor. improved as did ali:.o bis strength, and the quantity of urine pafscd daily 
gradually increased. On the 28th of January, during the fc>brile attack, a spon
taneous perspiration set in for the first time since his admis.sion, and it was sub
scqu<'ntly repeated almost every day. The drop~y dimiuishcd more nnd more. In 
March the quantity of urine increased to a daily a\•crugc of 9:.iO c.c., and in April to 
l 120 c.c.; at the same time the specific graYity fell respectively to 1020 and 1018, 
and the percentages of albumen to O.li9 per cent. and O.G4 per cent. on the aYerage. 

Durin~ the warm summer months of 1868 the dropsy entirely disappeared, and 
II err ICI'. was able to be nearly the whole day in the open air, and even felt himself 
8trong ('trnugll to take short walks. In the beginning of August, however, a severe 
dinrrha::a set in suddenly and without apparent cause, and at the same time a. marked 
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diminution in the excretion o( urine took place (on one day only 400 c.c. were 
JJ8$.'1Cd ). The diarrhrea was quickly subdued , but the ordinary excretion continued 
!)Canty, the average daily excretion during the month being under 670 c.c. The 
specific g ravi ty rose during this time to 1024, and the percentage of albumen wab 
often considcrnbly over one per cent. 

When, in the beginning of October, I returned home from a long vacation trip, I 
found Herr Kr. once more excessively swollen over the entire body, aud the abdo
minal cavity g reatly distended with fluid. The patient complai ned of severe pain 
in the bowels, and the abdomen, especially in the region of the umbilirns, was so 
sensitive to prc~surc that he could not bea r the slightest percussion. With all th is 
his general condition was not bad, and even his appetite was p1·etty good . 
Iodide of potas~ium was ordered, it produced no alteration in his condition. 
Jlowcve r, the quantity o( urine increased slig htly 

Towards the middle o( December protracted hot baths were ouce more pre 
sc ribed, and this time they very soon caused not only an increase in the quantity of 
urine, but also a rapid disappearance of the dropsy. Whereas in December the 
average quantity of urine passed daily was 8!)0 c.c., in J an uary it increased to 1100 
c.t•. in Fehruary to 1200 c.c., and in March to 1280 c.c. At the same time the 
spccitic gravity auJ the percentage of albumen fell. On the 31st of January the 
hydrops anasarca bad entirely disappeared. In the abdominal ca \'i ty, however, 
which remained very sensitive to pressure, a fluid (pe ritoniti c) exudat ion could still 
be demonstrated. 

Now, for the first time, the extreme degree to which the patient was emaciated 
became apparent. H e complained too of great weakness. and suffered for a long 
time from excessively severe headaches, which could only be relieved by ice-bags 
and morphi a injections. Iodide of iron was prescribed. At the end of February 
every trace of dropsy had disappcarn<l, and the warm baths were discontinued. 

On the 3d of June, 1809, after having been a yea r and eleven months in tile hos· 
pita! , Herr Kr. wus discharged; he had improved greatly, and in the precedi ng six 
weeks had gained 5! lbs. in weight. He still compluinecl frequently of hcnd11chc, 
and for some time previously his sight had been somewhat affected, in explanation 
of which we had discovered a whitish cloudiness and swelling of the papillre of the 
opticnerves(oodcma). 

During "Mny he bad passed on an average 1165 c.c. of urine daily, the anrage 
spcci6c g ravity of which was 1014, and the average percentage of albumen 0.444 
per cent. An examination of his hcnrt made before he left ga,·c the following 
results ; the apex-beat not distinctly perceptible. area of prrecordial dullness of 
normal limi ts, heart-sounds muffled, the diastolic sounds over the aortic Yalvcs 
rather louder than the sc·cond sound over the pulmonary artery. Pulse 92, and not 
remarkabl y tf'n•w. 

Herr K·r. went into thecountryto some of bis relations to fo1low a milk-cure. At 
first the country suited him very well ; lie gained strength, and within two months 
added lbs. to hi s we ight. 

In August, however, he began to suffer from attacks of palpitation and severe 
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dyspnrea, which obligcLl him to come back to the hospital on August 17th. On his 
arrival he again looked very pale, and could walk only with difficulty and with the 
belp of a stick. Hcspiration quick. The physical examination of the chest rcveah·d 
considcrnble distention of the pericardium with fluid effusion; the dullness ex
tended upward to the cartilage of the second ril> on the left side one centimetre 
beyond the left nipple, and on the right side as far as the rigl1t nipple. Heart's 
beat imperceptible; between the left border of the sternum and the left nipple we 
could distinguish, however, an indistinct tremor. Heart-sounds faint and mufHccl. 
Pulse quickened and tense. Ordered digitalis. The next day there was cough and 
pneumonic expectoration. In the upper lobe of the left lung a. pneumonie inliltrn· 
tion was discovered. At the same time frequent vomiting set in, which obliged us 
to discontinue the digitalis. The urine was very scanty, and contained albumen and 
casts iu remarkable abundance. 

Unfortunately for the first few weeks of this period of the observation (it was 
vacation time), no thorough examinations of the urine were made. 

In the course of a week the pneumonia began to subside, but the patient did not 
rally, because the vomiting persisted obstinately. It yielded to no rEmcd)1

, and for 
a long time almost completely prevented the assimilation of food. It came on after 
every meal and caused the rejection of the greatest part of what had been ingested, 
both solids and fluids. Jn consequence of this the patient's strength faile<l him 
more and more; from the time he returned to the hospital he had never been able 
to quit his bed. 

Towards the end of September the vomiting became less frequent, and wns 
restricted to a single evacuation of l1is stomach in the evening; fiually, we succc<led 
in arresting it entirely by a timely injection of morphine. This was, however, fre· 
<1uently followed by the regmgitation of a watery fluid in the morning after awak
ing; this lluid had a faintly acid reaction, and was sometimes very abu ndant. 
From this Lime forward he was once more able to take some roast ment aud white 
bread. 

Meanwhile the effusion in the pericardium had been reabsorbed. and in the 
beginning of October the area of prrecordial dullness was but liltlc beyond its 
normal limits, while the heart's sounds were loud and clear. But now other \·cry 
troublesome symptoms set in. His sleep at night was very frequently broken by 
spasmodic movements of the entire body. To this was added a terribly annO)'ing 
itching of the skin, which finally almost entirely deprived him of nil rest, leaving 
his seusorium heavy and dull <l.uring the clay-time. Under these troubles our 
patient's frame of mind was reduced to a. state of desperation. he impaticutly 
demanded his discharge, and on the 21st of December, 18G9. he was taken to 
Altona. by his friends. 

During the last four months of his second sojourn in the hospital the quantity 
of urine passed hy llCl't' Kr. had steadily increased. The specilic gravity as well as 
the p~rcentage of albumen, on the contrary, had become lower. In September be 
passed daily, on an average, 1,072 c.c. of urine, sp. gr. 1010, albumen 0.285 per 
cent. i in October, 1,313 c.c., sp. gr. 1010, albumen 0.317 per cent. i in November, 
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t,510 c.c., sp. gr. 1009, albumen 0.198 per cent.; in December, up to the day he 
left the hospital, 2,020 c.c .. sp. gr. JOOS, albumen 0.185 per cent. 

Throughout the whole o[ this second period of observation. one rc:markahlC' 
feature was the extraordinary quantity of casts contained in thi.: urine. Every day 

they settled clown to the bottom of the urine vessel in the form of a copious gray

ish white sediment, while on the other hand, at the date of his first discharge in 

:May, only very few casts were contained in his urine. In )fay they were mostly 
small nncl hyaline, but a few months later the dark granular aucl the broad wax-like 
casts decided ly predominated. On the addition of io<line both the broad and the 
dark granular casts were simply colored yellow. When he left the hospital no 
trace o( dropsy existed. [ am indebted to Dr .. \uerbacli, of .\ltona, for lhc follow
ing details of the subsequent <'oursc and termination o[ this remurkaL\c case. D r. 
Auerbach wrote to me on the 30th of Janu1ny1 1870, to the following effcN: 

"Last week 1 saw Herr Kr. again. l foun<l him \'ery emaciated and anremic, 
his extremities were moderately anasarcous, and his skin was dry and hnrnny and 
terrihly scratched, particularly on the face and trm1k. The area o( pr~cordial 
dullness was increased, the diastolic aortic sound very loud. pulse SS and tense, res
piration free. While l was holding his hand l felt a couvul!:.ivc twit('hing- or his 
muscles. For the last eight days he has agaiu been suffe1·ing from obstinate \'Olll· 

iting, and bas repeatedly perspired very abundantly. The excretion of urine is 
much diminished, 500 c.c. in the twenty-four hours. The urine is very pale, its sp. 
gr. is 1012, and the t>erccntnge of allrnmen I estimate to be rather more abtmdant 
thnn during the last part of hi-, :-tay in Kid. llis scnsorium is so much nffcC'ted 
that he docs not recognize me (up to the beginning of 1870 Dr .. \Ul'rimch hnd 
l1een assistant physician in the medical clinic at Kiel). While in a hot bath which 

I had ordered he was seized with a well-marked epi leptic at.tack, and died in pro
fou nd coma on the evening of January 29th." 

Dr. Auerbach also performed the: autopsy, and sent me the following account 

of it: 
"btn!JB bound to the thoracic wall hy easily-tom adhesions, but otherwise nor· 

ma! and containing air. 
''Pericardium contained a considerable quantity 1)f clear scrum; both parietal 

and vi11ccral la.ycrs covered with grayish-white deposits (the so-called tenclinous 
spots 1). llenrt very large, left ventricle dilated, and its walls very cousideraUly 

thickened. 
'' Abtlomiual clt"Dity contained about 500 c.c. of clear, light colored fluid. 
•· lnlratillf'& greatly di .. tenclcd with gas, their serous coat presented a slate-gray 

color, and wa~ att!l:Ched hy numerous Uands of firm adhesions to the abdominal 
parictcs. One especially firm pseudo· ligament took its rige from the middle of the 
transverse colon and was in~ertcd into the aUdominal wall opposite the fundus of 
the bladder. The coils of intestines were slightly adherent to each other. 

"Stomnch collapsed; mucous membrane much swollen, noel Uright red in color; 
small ecchymoscs were scattered nil over its surface, but there were no ulcerations, 
nncl no cicat rices. Pylorus free. The intestines were not opened. 
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"Lir;er small ; its upper surface was completely agglutinated to the diaphragm. 
"Spleen apparently of normal dimensions." 
Dr. Auerbach sent the kidneys to me in Kiel, where I examined them. Both 

kidneys were small, and the capsules were finnly adherent, so that it was difficult 
to tear them off. The surface of both was knobby und uneven, granulated ; 
the color dark brown. Ou the surface were scattered a few cysts, about the size 
of millet-seeds, filled witl.t clear contents. One kidney weighed 80 grammes, the 
other 82 grammes. 'rhc first was!) cm. long, 5 cm. broad, and 2.5 cm. thick; the 
second was 10 cm. long, 5 cm. broad, and 2.5 cm. thick. Upon section it was 
evident that the diminution in the size o[ the organs was caused essentially by 
atrophy of the cortical substance. The pyramids were much less affected by the 
atrophy. The microscopic examination showed a diffuse increase of lhc iuterstitinl 
connective tissue, pretty evenly distributed throughout both kidn c~'S; in several 
places the intenstitial connective tissue had denlopeU into thick fibrous bands, 
between which no trace of the true glandular tissue was any longer visible. In 
other parts, in the midst of these fibrous bands, round, dark bodies were found, 
which were surrounded by concentric layers of long spindle CC'll s, and could 
still he readily recognized as atrophied 1\Ialpighian corpuscles. In other places, 
again, I found grnups of perfectly preserved tubuli urinifcri 1 with normal Bow
man's capsules and capillary tufts. 

This case may be adduced as proof that cases occur in which 
the di!Ierent stages of the so-called Bright's Disease, as taught 
hy most authors, actually follow one another in regular order. 
Had Frerichs, in his wol'k on Bl'ight's Disease, detailed a case 
like that of Herr Kr., the rep!'oach cast at him by Samuel 
Wilks, and quoted on page 324, would not have been justified. 
From my knowledge of the literature of this disease, however, I 
am ce!'tain that not many cases have been accul'ately obse1Ted 
and published in which the symptoms of the disease were devel
oped in the same order as in the case of Herr Kr., and in 
which similar appearances were found at the post-mortem exam
ination. 

I must confess, however, that my investigations of the ana · 
tomical changes in this case have left me still in uncel'tainty as 
to whether I had to deal simply with :1 case of secondary 
atrophy of the kidneys, or with a complicated process. 

The following occasional symptoms or accidents drmnnd 
special consideration in connection with the prognosis : a.:dema 
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of the glottis ::mcl of the lungs is fraught with immediate clan
ger to life; bnt still I have seen a first attack of pulmonary 
crclema reco1·erec1 from. Pneumonic infiltrations of the pulmo
nary ti ssue have in my experience a lmost invariably terminatPcl 
fatally when complica ting parenchymatous nephriti s. Phleg
rnonous inflam111a tions of the subcutaneous cellular tissue, as 
a rule, ha,-e a similarly unfortuna te issue; they termina te in 
gangr<> ne, and the absorption of the gangrenons iclwr is the 
immediate canse of death. Still, 1 ha\'e in two cases, in which 
gangrnnous destl'llction of the scrotum took place, wi tnessed " 
complete recovery from the local les ion. Intlamma to1-y exuda
tions into the serous sacs may be compl <>tely reabsorbed. ln the 
body of Herr Kr. we di sco\' ered unmistakable eddences of pre
vious pleurisy, peri carditi s, and peritonit b . The inllammations 
i11 t11ese serous cavities were recognized during the life of the 
pati1•nt, and the existence of the exuda tions was demonstrated 
by ]ihysical examination. Urromic symptoms of the most sernre 
type may be recovered from, just as in acute nephriti s, and com
]Jletc reco1·ery rnay subsequently set in; iL is only after second
ary :;trophy of the kidneys has d e,,elopNl tlmt they asstune 
the almost absolutely fatal character which they pos:;e:;s iu all 
atrophic conditions of the organs. 

Diagnosis. 

The practi tioner who would recog nize the above described 
dangerous renal affection early enough to jt1stify the hope of 
being able to treat it success fully must make it a strict rnle of 
practice to examine with assiduity tlte urine in all cast>s of those 
diseases whieh, as we know from experience, are liable to be 
followed by nephriti s. 

The diagnosis oE chronic parenchy matous nephri tis is not 
diflicnlt when we have to deal with persons who present a pale 
ancl 'uucmic aspect, either with or without apparent reason. who 
are dropsical, and who pass hut little urine of high spPc ilic grav
ity, containing a high percentage of albumen and numerous 
castR of various kinds. Nevertheless, th P differentia ti on of thi s 
affec tion from other diseases of the kidneys also accompa nied uy 
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albuminlll'ia may sometimes, throughout every stage of its prog· 
ress, be attended by certain difficulties. It is impossible in any 
gi,·en case to decide beforehand whether an affection of the 
kidneys that has set in with symptoms o[ acute nephl"itis will or 
will not become chl'o ni c. 

Xeve!'tlwle>s, for all cases of nephritis following clipl1thel'ia, 
eholel'a, and the acute exanthemata, we can almost positively 
Jll'eclict an acute course ancl a sho1·t duration. On the other 
Jmnd, all those cases or nephritis which are tlue to exposure to 
colcl, or which a!'e clcvelopecl clttring an attack o[ acute articular 
rheumatism, or during p1·egnancy, have a far more decided ten
dency to pursue a cbrnnic course, as I have already remarked in 
another place. Even those cases which, a ri sing uncler the last. 
named circumstances, commence with violent sy mptoms, such as 
eopious renal hemorrhages, consequently in the same way as the 
gra,·er fol'ms of scaJ"latinal nephritis begin, may develop into 
chronic disease of the kidneys. My expel'ience in se\'el'al cases 
lias com· inced me of the remarkable [act that a nephritis which 
commences with lucmaturia, either during the course of a febris 
intNmittens or soon after its disappearance, will usually quickly 
and msily yield to treatment; whe1·eas, on the contral'y, a neph
riti~ which, under the same circumstances, begins insidiously, so 
that it does not attract attention until n, ma!'ked dPgree of cll'opsy 
is developed, is 0specially obstinate. This is again a warning to 
ns physicians of the necessity o[ constant watchfulness over the 
renal secret ion in all malarial diseases. 

In general, the diagnosis of a recent iutlammation of the kid
neys is justifiable when the urine is strongly tingecl with blood, 
and presents the other peculiarities of n,11 exc retion fumished 
by intlarnecl organs. It is necessary to remembel', howe\"Pr. that 
intercurrent hrematuria may occm in the course of chronic 
neplnitis, ::incl even when genuine atrophy of the kidneys has 
taken place. 

\\'lwn both bloocl ancl epitlwlial c~lls arn absPnt, while the 
urine is t'<'anty, has a 11igli spE>r ifie grav ity, contains a large per· 
centag" of albnmen, ancl deposits a $eclinwnt composed o[ masses 
of dl-"tl'itns a.nd V<'ry numerous casts, a large portion of which are 
dark a11c1 g ranular, the case is quite certainly one of chronic 
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nephriti s. l.Jrine with a specific gravity of over 10:~0, and con
tai11ing tlu·e<' or four per cent. of albumen, is of a certainty very 
rarely met with in acute nephritis. 

In the course, however, or both the acute and the chronic 
forms of parenchymatous neplnitis, conditions may a ri se which 
may rende,. it next to impossible to distingui sh the one form 
from the other, either by the analysis of the ul'ine or by the rest 
or the symptoms which are presented. In sttclt cases, therefo,.e, 
nothing but ful'th er observation can enable us to dccicle which 
rorm of disease we have before us. In acute nephriti s the dropsy 
is much rnore frequently entirely absent tlian in the chronic 
form, in which it is an almost constant symptom. Like chronic 
intlammalion of the kidneys, amyloid degenerat ion of the Ol'gans 
ca nst>S alburninuria., a.nd, as a rule, dropsy; and in many instan
l'es, moreover, the etiolog ical influences arp the sa.mp for both 
affections. Like chronic nephriti s, amyl oid degeneration of the 
kidneys very freqnently occurs as a sequence of chronic snp
pnrative proces::;es of any sort, a::; the expres::; ion or the general 
cachexia, and also in syphilitic subjects who have beeome eachec· 
tic. In such cases it not unfrequentl y happe11 s t hat we meet 
11ith both chl'oni c parenchymatous intta mmation ancl a111yloic1 
degeneration of the vessels in the kidneys of the 'ame body. .\ s 
ra1· as concerns myse)[ personally, I must ailmit my inability, 
with my presPnt knowledge, to diagnose positively this combina
tion during life. 

For the separate ancl uncombined cases, howe1'el', I may lay 
down the following differential points : 

Jn dironic nepltritis the dropsy is more constant, and attains 
a. higher g rade. The urine is, at least for a time, passed in 
abnormally small quantities, and has then an abnormally high 
•pecific grav ity and a clark color, is clondy, and contains la rge 
pen·entages of albumen and numerous casts in the sediment. 

In simple ((lll!Jloid degeneration the quantity or urine passed 
i>, as a rule, normal or abundant; it is ei ther pale, or at least 
light colored, clpm·: as a mle, it has a n unnaturally low specific 
gravity, and seldom contains, at the outside, more than one per 
cent. of albumen. A few hyaline casts may be found in the 
>ediment, but occasionally none at all can be discovered. \Vlwn 
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chronic nephriti s !s in process of recovery, or in progress toward$ 
the stage of secondary atrophy, the urine may, in the first case 
tempomrily, in the second permanently, present the same char
acters, in many respects, as in amyloid disease; in such cases, 
however (even in the convalescing ones, so long as the urine 
remains albuminous), we invariably Jind large numbers or casts 
in the sed inwnt- enormous numbers, in fact, when atrophy has 
been developed. The patients in these cases, moreo1·er, have in 

· every instance suff<•red from high grndes or drnpsy, which was 
induced and rnainta ined by a remarkable diminution of' the uri
nary secretion. Further, hypertrophy of the left ventricle of the 
heart is superadded to the secondary atrophy or the kidneys, a 
complication I have never yet met with in connection with simple 
amyloid degeneration of the organs. ' 

Chronic nephri tis can only be con[onnded in its terminal 
stage of secondary atrophy with the genuine contracted kidney 
-granular atrophy or cirrhosis of the kidney. This mistake is 
fur thered by the great similal'ity of the characters of the urine 
in both diseases-pale color, low specific gravity, small per
centage of albumen. In cases of genuine contracted kidney, 
howel'er, the quantity of urine passed is generally far in excess 
of what is normal-a thing which in case· of secondary contrac
tion after nephritis I have never witnessed. In the latter the 
sediment contains vast numbers of casts of every variety , where· 
as in the former only very few hyaline casts are to be found. 
Both conditions, in the great majority of cases, are accompanied 
by consecutive hypertrophy of the left ventricle. In caoes of 
nephritis, however, extensive and obstinate dropsy, accompanied 
by the repeatedly mentioned diminution in the excretion o[ 
urine, will have im·ariably preceded the process of contraction, 
and ha1·e only subsided upon its establishment. In genuine 
atrophy of the kidneys dropsy is, in the majori ty of the cases, 
entirely wanting. In some cases a slight t1egree of dropoy 
appears every now and then in the course of the t1isease, as a 

1 With regard to the connection between amyloid degeneration and atrophy or the 
kidneys, two conditions which are occ::i.siouully combined, I will express my views here· 
after 
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fl eeting and temporary symptom, or presents itseli as a terminal 
>ymplom in patients who have meanwhile become marantic. 

The development of dropsy even in these cases is wont to be 
as;ociatecl with a notable diminution in the quantity of mine 
l'Xcretecl. An important point, however, which serves to di stin
guish this condition from nephritis, is the fact that the urine, 
though scanty, as a rule retains its low speciiic gravity. 

Even when, in the earlier stages of the process of genuine 
atrophy, during which dropsy is exceedingly rare, the daily 
quantity or nrine passed becomes very small , and a transitory 
a>denm is developed, the spec ific grav ity of the urine never 
attains the extreme heights which are so commonly attained in 
chronic nephritis, at the commencement ancl during the innease 
of the anasarca. 

The functional clistmbances of the kidneys, cansetl by the 
clisturbanc~s in the circt1lation clependent upon sevPrc cardiac 
lf>sions, can 1wver be mistaken for nephritis, although under 
their influence the udna1·y exc1·etion may be red uced to a mini 
mum, a.ncl a mark.Pd d<'gree of dropsy is wont to clcvplop. 

The general cyanosis which accompanies the so-called cyano
tic induration of the kidneys, and the demonstration of its cause, 
prnvent any such mistake being made. J\Ioreov<'r, t it <' moc1P in 
which the clrnpsy spreads is characteristic; it is conli1wcl princi
pally, as is well known, to the region o[ the inf Prior cava, and 
tlw upper P'trts of the body are, as a mle, entirely free from 
anasal'ca. 

The urine excreted by kidneys which are in a state of cyano
tic induration may be as scanty in quantity, have as abnormally 
hii;h a sperific g ravity, and be as dark colored as the urine in 
the everest cases of chronic nephritis. It may contain albumen, 
too, but ne1·er in such immense quantities as are usually met 
with in the urine of chronic nephritis. The casts are few in 
number, ancl are invariably small and hyaline. 

Treatment. 

The treatment of chronic parenchymatous nephritis must be 
conducted, in general, upon the same principles as the treatment 
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of the acute fonn of the disease. Above all , the physician mu~t 
endeavor to obviate any existing injm-ious intluencPs which are 
capable of causing the disease of the killneys, or o[ favoring its 
prolongation. As a measure that may be adopted for this pur
pose, I ham already mentioned the cure of chronic suppurati1·e 
processes by operative treatment, and ham adduced examples of 
the good results which fo llow this treatment. \\'hen the nephr i
tis is a consequenee of in termittent fever, the latte1· must be 
checked rapidly ancl thoroughly, and the patients, if possible, 
wi thdrawn from the influence of the malaria by removal from 
the miasmatic di stri ct. \Vhen syphilis exists, we shoulcl try to 
erad icate it from the system by the energetic employment of 
mercuri als or of iodide of potassium, according to the indications 
of the particu Ja r case. \\Then we are unable to folfil the etio
logical indicat ion, the prnspects of a successful r esult to the 
treatment are poor. In many cases, however, the etiological 
moment is not discoverable, and we can obtain no indications for 
treatment from this source. These are jnst the cases in which 
the disease is often not di scovered nntil i t has made considerable 
progress, and which are often enough only brought to the atten· 
tion of the physician after dropsy has been in existence for some 
length of time. It is necessary then to attack the disease by 
direct treatment. In the search after a satisfactory means of 
treating chronic nephriti s, physicians have groped about an<l 
experimented even more than in the acL1te form of the disease. 
Bloodletting, laxatives, the so-called alteratives, all the dimetics 
and diaphoretics, and all the drugs that contain tannic acid, 
have been in turn tried and recommended, and at last we have 
returned almost to the identical point on which Bright stood at 
the time of his first publication, when he regarded all chronic 
renal diseases that are accompanied by albuminuria as incurable. 
These experiments, however, have at least brought us a nega tire 
profit, for they warn us against the useless employment of all 
medicines and modes of treatment that are directly weakening, 
or that derange the digestive organs of the patients, who are 
11 sually already anrnmic. .A spec ial predilection has been shown 
fo r the va1fous diuretics, which a1·e constantly employed and 
recommended-most likely because dropsy, when clne to other 



C'IIRONIC PARENCHYMATOUS NEPllH!TIS.-Tl<EA'DlF:XT. 39() 

cau ·es, i · often successfully combated br them. \\'ith the 
exception of cantharides and squill, I ha,·e tried them all, even 
the scoparium bpartium, which was recommendecl by BriglH, aml 
is :• favorite home-remedy with people in this country , but I 
cannot say that I obtained any noticeable results from them. .\. 
nwclical man from Dittmarsch recommenclecl to me the oil o[ 
turpentine as a 11 excellent remedy for the renal chopsy tliat 
fol lows ague. In the chronic cases on which I tried it it clicl no 
good; in the acute cases it is superfluous, for thesP get well 
without it, when the directions given above are carefully fol· 
lowed. I am, consequently, disposed to doubt tile cumtirn 
efiects of tile oil of turpentine. Immermann' llas recently 
strongly aclvisecl the employment of tile diuretic sa lts, espec ially 
acetate of potash in large closes (five to ten gmmmes pro die), 
not only in all cases of acute Brighf s disease. but in cl1ronic 
parenchymatou nephritis of recent ela te, as well as in the 
relapses and aggr:wations of the latte1·. Immermann was a"ton
ishecl at the mpiclity with which, in a number of case of gcn ui1w 
parenchymatous nephritis, some of which were of long standin ~, 

all the symptoms of the di sease were relieved ancl a cure attainPd 
by methodical diuresis. For the relatively recent cases I con
sider Immermann's recommendation justifi Pc1, although I havP 
certainly not always obtained such favorabl e res ul ts as he clid. 
In cases of long standing the diuretic salts clo lit tle or no good. 

The clrugs which contain tannic acid were tri ed by Bright, 
ancl, espec iall y since Frerichs recommended them, ha1·e been 
very genera ll y employed. I have tried them in a rnrietr of 
fo rms, and persisted in thei r empl oyment for long pPri ods, but 
was never able to satisfy myself that they produced the slightest 
effec t. 

The preparations of iodine, which we know are verr rapidly 
excreted by the kidneys, have also been recomnH'nd ecl as reme
dies for chronic nephritis. I do not doubt that the administra
tion of ioclicle of potassium may exert a farnrable intluence on 
those cases of nep111'itis which depend on chronic suppuration; 
<'Xperiencecl surgeons have assured me of this, and I can even 

1 Correepondenz-Blo.tt filr ac:hweizer Aerzte. Jnni. 1873. No. 11. 
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<·onfirm it from my own experience. I am unable, however, to 
explain the physiological reason for this sanative action. 

In other cases or neplu·iti s the iodide of potassium has prove<l 
enti rely useless in my hands; in fact, in a bad case or hereditary 
syphili s or the skin, the intbnrnmtion of th!' kidneys actually Sl't 
in while the patient was taking this salt, ancl terminated fatally 
in spite or the continued use of the clrug. I must consequently 
state positively that of all the r~medies which are said to act 
directly through the blood upon the renal tissue, not one has 
proved itself to be a reliable remedy against the chronic paren
chyrnatou s nephriti s. Under these circumstances medical men 
long ago fotrnd themselves compelled to have recourse to other 
measures or treatml'nt; some sought to combat and subdue the 
renal affection in some other way, while others wern animated 
only by the hope or relie1·ing the more insupportable symptoms 
or the disease. 

The old opinion that chronic nephritis can be cured by local 
bloodletting, issues, setons, etc, in the lumbar reg ions, may be 
consider!'d nowadays as entirely discarded. That the malady 
was 1wver cured in this way is eviclent from tl1e records of the 
oldP!' writers; that, on the other hand, all these measures were 
not merely useless, but actually prejudicial in this disease, ll'ill 
not be denied by any unprejudiced person. 

I cannot speak much more favorably of the treatment of 
chronic nephritis by clrastic pul'gatives. Even should these 
prove of any service in reducing tlte dropsy, the good that they 
wottlcl effect in tllis way would be fat· outweighed by the inju
rious influence they would exert on the general condition of the 
already anromic patients. 

Any one who bears in mind the fact that spontaneous diar
rhma so often occurs in chronic nf' phriti :;. and who remembers 
how quickly the patient' s powers are weakened by it, ancl how 
difficult it is to check it, will certainly admit that the cli slike of 
most physicians for the treatmenl of thi s affection by violent 
purgation is fully :justified. 

I hav<' nev<'r known Pither the spontaneous or the artificially 
provoked dianhcca to exert a favorable influence on the course 
of the renal disease ; on the contrary, I look upon spontaneous 
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c1ianhma as an exceedingly ominous symptom. Upon the out
break of the diarrhcea the previously scanty urine invariably 
becomes still more scanty, its specific gravity rises, and the per
centage of albumen increases. I have, moreover, nernr known 
the urinary excretion, after the diarrbma had ceased, to become 
more abundant than it was before the watery discharges from 
the intestines set in; consequently there can be no reason to as
sume that the diarrhma exerts any favorable after-influence on 
the condition and the functional capacity of the kidneys. 

Here, again, the methodical employment of diaphoresis con
stitutes in my opinion the most reliable means of reducing the 
troublesome and dangerous dropsy; it is also the only treatment 
from which I believe myself justified in expecting a curative 
action on the process of disease in the kidneys, similar to that 
which it exerts on the acute parenchymatous inllammution of 
the organs. "re must remember, however, thut in the chronic 
form of the affection we have to deul with u much more exten
sive alteration both in the vessels and the tissues, and thut con
sequently we ought not to expect from any mode of treatment a 
rapid restoration of the normal condition and the normal func
tions. If we wish to effect a cure by diuphoresis we must set to 
work in n, thoroughly methodical manner ancl carry out the 
treatment with obstinate pertinacity. 

Even Bright was to n, certain extent aware of the nlue of 
c1iaphoresis. Among the remedies in the act1te form of his dis
ease of the kidneys he regarded' abstraction of blood as tl1t> 
most important, but admitted that it was entirely insufficient 
unless reinforced by pm·gation and by increased activity of the 
skin at the same time. Ile held strict confinement to bed to be 
tlie most reliuble of all the methods at our command for the 
maintenance of the proper degree of activity of the skin, and 
without this he thought there was no prospect of curing the dis
ease in our climate. At a luter period he added that he should 
expect the most beneficial effects, e,·en in chronic cases, from a 
complete change of climate. A voyage to the \Vest Indies, and 

'Casesnnd observationsillu.stra.tive of renal diseo.se. Guy's Hospital TIP.ports, April, 
18.IO.p.LGO. 

VOL. XV.-26 
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a residence on one of the healthier islands there, often effects a 
great change in the constitution, principally on account of the 
action upon the pores of the skin. I have not hesitated, there
fore, to keep patients who were affected with chronic nephritis 
in becl, not only while the dropsy lasted, which in itself pre
vented free movement, but as long as the character of the urine 
showecl that the process of inflammation still continued in the 
kidneys-as long, consequently, as albumen was contained in this 
excretion in large quantities. I have confined them to bed for 
wry long periods, and only st11l'eJ·ecl them to leave it on hot days 
in summer. As soon as the weather became colder. or the quan
tity of urine diminished and the albumen inc1·casec1, the patients 
were sent back to bed again. 

0[ the patients who rigorously compliecl with these clirec· 
tions, ancl at the same time underwent the cliaphoretic plan of 
treatment otherwise prescribed, some recovered completely, al
thongh at the time the tre:i.tment was begun they had already 
been <>xcessively dropsical for months. The other measures for 
procuring cliaphoresis, whether they consist in hot-air baths, 
simple hot baths, or in packing, must be persisted in for the 
same length of time as the confinement to heel. I have nothing 
furth er to aclcl concerning the cliaphoretic treatment to what 
I have already said while discussing the treatment of acute 
nephriti $, except that in the chronic affection the diaphoresis 
must be concinuccl without interruption until the urine shows 
that the inflammatory process in the kidneys has snb8iclec1. It 
may take years to attain this point it the malady has taken 
<le<'p root. I have clone this, and my results show that the 
thing is fe:i.sible, ancl that cures may even then sometimes be 
n.ttainecl. 

It is well known that patients who are snJiering from par· 
encl1ymatous nephritis scarcely ever perspire spontaneously; 
the skin has invariably a harsh, dry feel. ancl we. clo not al\\·ays 
succeed at once in bringing on a perspiration by the ordinary 
cliaphoret ic measures. It was n. noticeable fact, however, that 
persons who at the commencement of the treatment could hardly 
be ma.de to sweat by a hot bath oE an hour's duration at a 
t.emperature of 40° C. (104° F . ), at a later period, after profuse 
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perspimtions had been produced daily by the hot baths, would 
perspire profusely on the application of a simple pack. 

In chronic parenchymatons nephritis also I ham repeatedly 
fouml, after the adoption of a methodical diaphoretic treatment, 
that, as soon as I succeeded in producing a profuse sweat every 
clay, a more abnnclant excretion of urine set in, and that the 
percentage of albnmen at the same time became redncNl. Rosen
stein also has laid stress upon the effect of diaphoresis in increas
ing the urinary secretion. In this fact it seems to me we have 
eridence not only of the symptomatic, but also of the curative 
value of diaphoresis in the treatment of chronic nephritis. I 
have already intimated my opinion as to the manner in which 
cliaphoresis acts on the pathological condition of the kidneys. 
I beliern that, by the long continued and daily repeated hyper
remia of the capillaries of the skin, the ,·essels of the int,•rnal 
organs-consequently those also of the kidneys-arc relieved 
of the excessh·e amount of blood contained in them ; the n•sult 
of this must necessarily be increased rapiclity in the movement 
of the blood through the capillaries and veins which arc in a 
state of inflammato1y dilatation. But this, furtherrnorP, results 
in increased secretion, and therefore even in this way diaphoresis 
acts antiphlogisticall y upon the inJlamed kidneys. In addition 
to this, too, the profuse perspiration depletes the general sys· 
temic circulation, for the sweat is derived from the blood, and 
does not represent a direct transndation of the dropsical flui d . 
N"ow, although the vessels promptly i·each their former state of 
repletion again by the absorption of this dropsical fluid, still it 
cannot be doubted that a certain period of time must elapse 
before this is effected. All this is time gained for the vessels of 
the infianwd kidneys-time for them to contract themsel\'eS to 
smallPr calibres; and this cannot be without its effect upon the 
function of these organs, clin ical experience also proving that 
this effect is obtained. Patients urinate more freely just in pro
portion as the circnlation, relieved from obstruction by dint of 
the diaphoresis, increases in speed, and the urine contains less 
albumen in proportion as the secreting vessels lose their state of 
preternatural distention. Finally, I hold it to be established 
that the disturbances o[ nutri tion provoked by inflammat ion may 
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be completely set right by a sufficiently prolonged and consis
tent diaphoretic treatment. 

I am a t present unable to decide what is the best and most 
pf!i cient way o[ producing diaphoresis in chronic nephritis, si nce 
in my own Clinic I lrnxe not bad the means o[ trying all the 
known methods. I 11ave only operated with the so-called Rus
sian steam-bath, anrl wi th ordinary bath-tubs, for the use of hot 
w>tter, and o[ late years have only been able to arnil myself of 
the last named, since our Russian bath bas been disused from 
the bad state o[ repair it was in, and we have not yet had it 
repbced. I especially regret that I have been unable to try hot
air baths (the so-call ed Turkish) , because I should expect them 
to act in an especially curative manner, inasmuch as this plan of 
applying the diaphoretic treatment undoub tedly offers the oppor
tunity of producing the longest sweating without any prejudicial 
effects upon the patient, and withou t any special di scomfort. 
The employment of hot steam and wa ter ba ths unavoidably 
induces considerable eleva tion of the temperature of the whole 
body, if the ba th is tak en hot enough to cause profnse perspira
tion. This cannot be endured for more than a short time with
ou t injury. No similar overheating of the body need be induced 
in hot-air ba ths, and we should therefore be able to allow our 
patients to sweat for much longer periocl s without anxiety. The 
Russian steam -baths are certainly the most dangerou s, both 
because in them it is most difficult to exercise the proper over
sight over the pa tient whil st in the bath, and also by reason of 
the extreme height to which the tempemture of the body may 
1·ise while in them . I woulcl not, therefore, recommend them in 
the treatment of renal disease. According to our own experi
ence, there has a lso a ppeared to be some difficulty in regulating 
the temperature of the steam at a uni form point, since the pre:;· 
sure under which the steam is driven in to tl1 e bath-room is sub
ject to no inconsiderable fluctuations. 

This last objec tion cloes not hold good against the hot-water 
bath. If we wish to employ hot tub-baths for the above-named 
purpose, the water must be heated to a temperature of 40° Cel
sius (104° F. ), and during the patient's stay in it this heat 
must be maintained by additions of hot water. To produce a 
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proper sweating with a bath of this kind the pati ent must remain 
at least an hour in the water, and then lie sweating fo r seYeral 
hours more wrapped in blankets in a bath-room heated up to the 
requisite pitch. If the patient becomes faint either in the bath 
or during the after-sweat, a glass of strong wine should be gh·en 
him. Hitherto no experiments have been instituted to decide 
the question of how long a patient may stay in a ho t bath with
out hurt, nor how often these may be repeated . Ancl yet I would 
here call to mind the fact that Hebra kept his chronic pemphi
gns cases in a warm-water bath for one hundred clays and nights 
continuously, and cured them in this way; and I am of the 
opinion that the diaphoretic treatment of chronic nephritis is 
capable of being considerably developed and perfected in this 
direction. 

From a theoretic point of view, however, I should certainly 
prefer hot-air haths to hot water and steam, since in this way we 
surely avoid the overheating of the body, which is always con
siderable by the latter methods, and which must damage the 
strength of the patient. It would be at once simple t and most 
con1·enient to let these patients take their baths in complete 
establi shments, with comfortable bath-room s; but to meet special 
contingencies we could avail ourselves or makeshifts, so-called 
sweating-closets, or hot sand-baths. Indeed, these would enjoy 
a certain advantage over the regular Turkish bath , for the air 
which the patient breathed would be at a normal temperature, 
and the regulation of the temperature of his body would be 
easier to accomplish. Still, with this and similar makesh ifts, 
the actual regulation of the temperature of the air of the closet, 
ancl still more that of the sand in a sand-bath, presents no sl ight 
difficulty. I have repeatedly had occasion to notice the conse
quences of lack of clue caution in this respect. 

I cannot omit here to refer to a piece of lay practice or 
village doctoring which prevails in some di stri cts, and which 
pro1·es that even the instinct of the common people has led them 
to employ the plan of diaphoresis for dropsy. I have repeatedly 
seen dropsical renal cases immersed up to the arm-pits in sacks 
of lentil meal, the skin of these patients being kept in a contin
uous perspiration from contact with the meal. 
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"While, therefore, in my opinion, this diaphoretic treatment 
is the only one by which we can produce any effect upon the 
processes of inflammation taking place in the kidneys, without 
damaging the health of Olli" patients, and while I regard it as at 
once the most effectual, and, in fact, almost the sole practicable 
method of cure that we can employ against that most trouble
some symptom of the disease, the dropsy, I do not exclude the 
simultaneotlS employment of harmless, ::rncl especially of saline, 
diuretics. But I am bound to say that I cannot accord the same 
measure of praise to them as other writers do, either as a means 
of benefiting the dropsy or of restoring disturbed renal func
tions. 

But other consequences and symptoms of this complaint 
make no less demand upon the attention of the physician who 
undertakes its treatment. Among them I refer especially to 
disorders of the digestive organs and to anceinia. 

First, then, the diet must be regulated so as to suit the par
ticular state or the organs of digestion . Care must be taken to 
provide the patient with the most abundant practicable compen
sation for the loss of albtuuinous matter to which he is subjected. 
This problem is one often rendered more difficult to solve by 
the dislike which the patients themselves so often evince for 
a meat diet. The use of hydrochloric acid and pepsin falls far 
short of meeting the indications in every instance in which the 
patient's own digestive apparatus fails to fulfil its task. Still 
less do stimulants, such as bitters and the like, remove the 
anorexia of these patients. 

The experience that relieving the dropsy by exciting abun
U.ant sweating usually restores the appetite, appears to me most 
completely to support my view that the apepsia of chronic 
nephritis is to a great degree the result of mdema nf the gastric 
and intestinal mucous membrane. So long as the patients mani
fest an invincible repugnance to meat, one may, as Niemeyer 
has proposed, try to attain a sufficiently abundant supply of 
albuminous matef'ial by a "rnilk cure." But even this endeavor 
occasionally fails, since every patient is not in a state to take 
ancl digest large quantities of milk. Many patients tolerate 
freshly-made buttermilk much better than fresh milk. In our 
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own district buttermilk is a favorite drink of the common people. 
Many of the renal cases in my Clinic are in the habit of taking 
large quantities of it daily, and to this circumstance I do not 
hesitate to attribute the good state of general nutrition that 
these patients ev ince in spite of the considerable loss of albume11 
they are daily experiencing. Furthermore, th is large consump· 
lion, whether of milk or buttermilk, undoubtedly abo has a 
beneficial diuretic action. 

Jn most cases we are compelled to feel our way by experi
menting, and thus discover the right method of treatment, bot!J 
with regard to alirnentation and medication. If, now, we suc
ceed in removing the dropsy and the hydrromia which consti
tutes its immediate ca use, the natural appetite and orderly 
digestion in most instances likewise return. 

" 'hether any grave functional disorder of the digestive 
organs accompany the progress of chronic nephritis or no, the 
pallor of th!' rnncous membrane will always inform us of the 
diminution of the red blood-cells produced by the albuminuria; 
and this is an indication for the employment of frrruginous 
preparations. I do not think that it matters specially what 
particular preparation is employed; in deciding this I am always 
guided by the individual case. \Yhen the patient can swallow 
a pill well, I prefer a mass which consists of su lphate of 
iron and carbonate of potash, in equal parts, to every other 
preparation, and so divide the pills that each one of them con
tains five centigrammes (about three.quarters of a grain) of tlw 
iron salt, directing that three or four of them should be taken 
after each meal. If the patient prefers the llnid form, I either 
give the syrup of the iodide of iron, a solution of iodide of 
iron in bitter tincture, or else choose some one of the ordinary 
tinctures of iron. But it appears to me of importance lhat 
these chalybeate preparations should, under all circumstances, 
be introduced into a full stomach. Beyond this, one need 
only endeavor to supply whatever preparation the patient best 
tolerates. 

As to the tlwrapeutic measures which may be necessitated in 
the course of the disease by the complications which may arise 
in it, as for example by phlegmonous inflammations, gangrene 
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of the skin, pneumonia, pleurisy, pericarditis, peritonitis, etc., 
there is no need for me to say more here than that they 
must be directed in each particular case upon general princi· 
pies. There is one remark, however, which I cannot omit, and 
that is that I do not favor the practice of making scarifications 
for the relief of the anasarca. The dropsy may be subdued by 
other means with more durable results. Cuts made into mde· 
matous skin read ily become starting-poin ts for erysipelas and 
phlegmonous inflammations, and besides they are open to the 
objection of wetting the bed, thus causing all kinds of incon
venience and harm. I have mentioned above the punctures 
proposed by Boeck, to be made by the fine canula of a hypoder
mic syl'inge.1 

The treatment of the urremic attacks occuning in chronic 
nephritis should be conducted upon the same principles as 
those laid down by me in the previous chapter upon Acute 
Nephritis. 

4.-Tnterstitial Inflammation or In1luration of the Connective Tis
sue of the ]{idner s- Genuine Contracting J{idney. Granular 
Atro1ihy of the J{idney. Renal Cirrhosis. ll1Jnal Sclerosis. 

That pathological state of the kidneys at present designated 
by the above variety of names represents the third stage of what 
is known by authors as Bright's di sease, and is allegecl to be the 
final result or diffuse nephri tis. It is supposed that the process 
is in troduced by a stage of hyperromic swelling, conesponding 
to acute parencbymatous nephriti s; that this is followed by a 
stage o[ infil tration, our chronic parenchymatous nephritis; and 
that from this is finally developed the shrinking or contraction 
of the organ after the absorption of the infiltration. 

Clinical observation, however, first convinced me that this 
traditional idea entertained in Germany does not represent the 

1 Refoltert and Du, Bois' Archiv. 1873. S. 620. 
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real truth of the ma tter. ·when I came attentively to watch and 
follow the symp toms which marked the whole course of the 
disease in those cases whose ultimate ana tomical issue was the 
condition known as the Bright's disease of the anthors, I fou nd 
that no symptoms of acute parenchy matons nephritis opened the 
chapter of the di sease, ancl that no signs of chronic parenchy ma
tous nephritis appeared as precursors of the las t bu t character
istic group of clinical features which accompany progressive 
contraction of the kidneys, features which Traube has painted 
with such masterly skill. Indeed, I came to the conclusion that 
this form of kidney atrophy was the result of a pathological 
process of its own, ancl one that began and followed its course 
quite independently of the process of diffuse renal intlammation 
previously described . I think I shall be able to add uce anato
mical proof that this view, first suggested by clinical observation, 
is the correct one. At present, however, I must still leave the 
question undecided as to whether excep tional cases (compare 
that already adduced of Herr Kr. , Case XVII. ) may not occur 
where prev ious parenchymatous inflamnmtion gives the impulse 
that determines the development of th is peculiar process of co11-
traction. 

I shall develop my views of the nature of this whole pro
cess later on. I will here only remark that so far as this is con
cemed, the opinions of wri ters, and especially those of Engli sh 
writers. who recognize this affec tion to be independent of par
enchymatous nephritis, do not entirely ag ree. 

Etiology. 

The difference of opinion referred to above also makes itself 
apparent in the accoun ts g iven of the etiological conditions under 
the influence of which primary atrophy of the kidney is most 
frequently observed . 

Gull and Sutton, ' who regard this condition of the kidney as 

1 On the pathology of the morbid stat;e commonly called chronic Bright's disease 
with contracted kid ney (arterio-capillary fibrosis). Medico·Chirurgica.l Transactions. 
Second Series. Vol. XX XVII. 
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merely constituting one of the symptoms of a more or less wide
spread general affection of the entire arterial system, describe this 
last, as well as the renal change, as a disease of old age. They 
support their views by a table in which are collectecl the results 
of 336 post-mortem examinations, undertaken on the bodies 
of persons of different ages, selected without reference to the 
disease of which they died, and showing the manner in which 
the renal disease in question was distributed among the different 
periods of life of those examined. Frnm the figures given, it 
appears that, among the 336 subjects that form the basis of this 
estimate, genuine contracting kidney occurred more frequently 
in propo1tion to the increasing age of the individuals. Thus, 
among 44 SLtbjects who were between 10 and 20 years of age, atrn
phy of the kidney occurred but once, while among 13 who were 
between 60 and 70 years of age, atrophy occurred twelve times. 
It is not stated whence these two observers obtained the material 
for this examination, but every experiencecl physician, whose 
studies in pathological anatomy have not been confined exclu
sively to bodies obtained from hospitals and pest-houses, will 
adndt that the proportions figureu out by l\Iessrs. Gull ancl Sut. 
ton l1ave no claim to be regarded as of general applicability. 

At the same time I am perfectly ready to recognize the fact 
that genuine contracting kidney, or renal cirrhosis, is a rare 
occurrence in youth, but happens most [requently during mature 
or miudle lite. My own experience entirely contradicts Gull 
and Sutton's assertion that contracting kidney is a "disease of 
old age." 

It is true enough that among my patients there were two old 
people of seventy years and upward, and no child as young as 
nine, as was reported in the work of these two English patholo· 
gists; but the small number of cases put forward in the fol
lowing table of deaths, verified by autopsies, out of my clinical 
and pl"i1·ate practice, are enough to show that, influenced by 
love for their newlv created conception ef Bright's disease, 
Gull and Sutton have evidently confounded the changes wrought 
in the kidney by old age with true and genuine contracting 
kidney. 

Among the persons who have died, in my practice, of genuine 
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contracting kidney, and whose bodies were examined after deatll, 
the entire number being thirty-three, it proved that 

1 was 18 years of age. 
1was19 " " 
2 were 20 " 
4 between 20 and 30 
9 30 " 40 

40 ., 50 

50 " 60 
60 " 78 

From this table I have excluded every case in which no post
mortem was made, to a void all error which a mistake in diagnosis 
might introduce. 

It is true that the following table from Dickinson, represent
ing 308 cases of death by granular degeneration of the kidneys, 
tabulated according to age, shows results which dilfer consider
ably from my own; still, it offers no proof at all of this affection 
being a special disease of old age. Among the cases here col
lected, there is not a single one under ten years of age. 

'Between 11 and 20 years, 1 case. 
" 21 " 30 " 24 cases. 

31 " 40 " 50 " 
41 " 50 " 93 " 
51 " 60 " 76 " 
61 " 70 " 47 " 

Over 70 yea rs, 17 " 

Still more remarkable than this diil'erence in the frequency of 
the occurrence of genuine contracting kidney at dilferent periods 
or life, is its relatil·ely dilferent frequency in the two sexes. 
'fllus, according to English writers, it is twke as common among 
men as it is among women. Among the thirty-three cases tabu
lated above by me, seven only implicated women, a ratio, there-

1 I hfwe taken tili~ table from LecorcbC's work, " TraitC des maladies des reins." I 
was unfortuualely not able to procure Dickinson's work, "Ou the Pathology aud Treat
ment of Albuminuria/' n.s it. is long since out of print. 
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fo re, of more than 4 : 1. The cause of thi s may, perhaps, be that 
our hospitals are generally more frequented by men than by 
women. 

The di sease occurs in every class of society . I have observed 
it in country people, fi eld-laborers, servant-maids, mechanics 
employed in the most various branches, tailors, seamstresses, 
merchants, officials, literary men, a rtists, etc., aml my expe1·ience 
hi therto does not enable me to accuse any pa1ticular calling or 
occupation of predisposing to this a!l'ection . I should especially 
contradict the results of my own observations if I were to admit 
tha t out-door occupations, or such as pro!l'ered frequent oppor
tunities of exposure to wet and cold, rendered persons more 
prone to this di sease than regular work i11 the study or in the 
counting-house. 

Independently of avocation, I am acquaintPcl with no particu
lar circumstances or habits of life which can be confidently 
desig nated as being the cause of this disease. Above all , I must 
enter my protest against the view which is widespread in Eng
land, although Dickinson certainly di sputes its correc tness, that 
the abuse of spirituous liquors favors the development of the 
genuine contracting kidney . In the first place, among all the 
patients whom I have trea ted, three only were brandy drinkers 
to any notoriou s excess, while the g reater number by far who 
were a!l'ected with this complaint had lived remarkably abstemi· 
ous lives. In the second place, throughout my twenty-five years 
of ac til•e service as a hospital physician, I have had the most 
abundant opportunity of watching the consequences of intem
perance both at the bedside and upon the post-mortem table ; 
yet these th ree ca3es have hitherto been the onl y ones in which 
I have found atrophied kiclnPys in the bodies of habitual drunk
ards. That British experience should be different may, perlrnps. 
a ri se from the fact that alcohol is taken in more concentrated 
fo rm there than it is in this country, and is more frequently 
mixed wi th juniper oil (gin, as it is called). It appears sell
evident that substances experimentally found to stimulate the 
activity of the kid neys mt1st, if taken in great excess, indnce 
pathological changes in these organs. The following two cases, 
perhaps, also admit of the same interpretation. 
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Caae XYill.-On the 25th September, 1858, a musician of forty.eight years of 
age, who w:.is living in easy circumstances, was attacked with erysipelas of the face 
and scalp. Ile was brought to my wards in a state of complete in~cnsibility, and 
two days later died. Up to the date of his erysipelas he had rcckoued himsclC 
quite well, and was deemed healthy by his family and friends, for he had carried 
on his occupation as a teacher of music without any interruption. 

Yet trustworthy information reached me that it had fur many years been his 
habit to consume not less limn twenty pints a day of the ordinary strong beer that 
is sold here. We founcl hi s kidneys contracted in an extreme degree, and there was 
considerable hypertrophy of the left ventricle, but no trace of clrnpsy or of older 
organicdir-ease. 

CMe XIX.-The second case occurred in a merchant here, l\Ir. L., who wns fifty 
years of age. '1'hi s gentleman Imel apparently enjoyed uninterrupted good healt h, 

in spite of a life passed in a continual v01tex of exceedingly stirring events, as an 
ardent patriot au<l venturesome business man, and notwithstanding the almost 
incredilJlc exert ions with which he had taxed himself by forced journeys and hy 
night work in his office. There was one thing only which often troubled him-his 
tendency to obesity. Neither his repeated and excessive emotional disturbances, 
nor the fatigues and labors to which, as mercliant and political agitator, he sub· 
jected himself, had ever led him into any excess in laking wine or alc1Jhol in auy 
fonn. But, on the other hand, it had been his habit for many years, both when 
tra\'clling and at bis desk, to drink eu01n10us quantities of strong tea, sometimes as 
much as ten large cupfuls a night.. lt happened that I often met him in society, 
and I was struck by the comical straits to which he wns often reduced, when in 
company, by his frequent desire to make water. The small capacity of his bladder 
was the subject of a good deal of banter. 

lu 1860 he felt unwell the entire summer, repeated attacks of "Vertigo and pnlpi· 
talion being the commencement of his difficulties. Soon he lmd attacks of asthma. 
But it was not till the beginning of December tl1at hi s ankles began to swell. This 
iu<luccd him, for the first time, to submit to a medical examination, when the albu· 
rninuria and great hypertrophy of the heart, associated, however, with all the symp· 
toms of ca rdiac debility, were discovered. 

On the 5th of February he died. The post·mortem. which was, unfortunately, 
n0t undertaken until after the body was much decomposed, showed a large amount 
of general dropsy, contracted kidneys, amyloid degeneration of the spleen i con
F-idcrable hypertrophy of the left yentricle, but extreme friahility and softness of the 
he:i.rt's muscular tissue. I narrate this case merely as a matt~r of foct, but as nu 

other similar observation is known to me, I do not venture to attribute the renal 
disease in this case to the abuse of tea. 

Since Olivier' first directed attention to the occurrence of 
albuminmia among leacl-workers, and expressed hi s opinion tlint 

1 Gazette Hebdomadaire_ 1863. Nos. 10 o.ud 27. 
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chronic lead.poi soning might lead to degeneration of the kidneys, 

the view has been pretty generally entertained in England that 

lead-poisoning is a cause of g ranular a trophy of the kidney". 

Grainger Stewart found thi s malady several limes among tho,e 

who worked with lead, and in connection wi th other symptoms 

of chronic lead-poisoning. Ont of forty-two cases of chronic lead

poisoning, Dickinson records having seen twenty-six die of renal 

atrophy. Among German writers, R osenstein is the only one 

who, to my knowledge, has considered th e connection between 

lead ·poisoning and renal disease, and he, fortifi ed in hi s conclu

sions by experiments made on dogs, completely denies their in

terdependence. One of my patiPnts had had severe lead paraly

sis, the result of hi s having been poisoned by snuff that con

tained lead, and which he was in the habit of taking to an enor

mous ext<•nt, but thi s occurred years before hi s renal di sease was 

disco,·ered. He died of cerebral apoplexy, and I never saw so 

la rge an effu sion of blood in the cavi ty of the cranium as was 

found in this case. I merely mention this to sh ow that the state

nwnt that apoplectic effu sions in renal a trophy are always incon

siderahle is by no means invariably true. 
I t appears to be an undoubted fact that gout-hence, p1·esum

ably, the contam ination of the blood wi th 111·ic ac id, or rather 

with the salts of thi s acid- may give occasion to genuine con

traclion of the kidney. All English writers, at least, are united 

on this point; indeed, in England the di sease often bears the name 

or "gouty kidney." Rayer also di stil1g uishes a " nephrite 

gouteuse." In Germany, where gout is so much less common 

than in England , much less attention has been g iven to the rela

tion o[ thi s kid 1wy di sease to gout. Among my own patients 

there was onl y one gouty subjec t. a hig h offi cial of fifty-two years 

of age. But I have certa inly had small opportuni ties of study

ing tru e gout, ancl am therefore from my own experience in no 

position lo judge of the frequency of renal disease in gouty 
subjects. 

Lastly, I must mention that several of my patients hac1 hac1 

inveterate gonorrhma, with ex tension of the gonorrheal catarrh 

to the bladder. In two of them I made ou t the renal di sease 

while the bladder trouble still existed. The question hence sug-
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gested itseH to me whether gonorrhreal inflammation of the 
mucous membrane of the urinary passages extending up to the 
pelvis of the kidneys might not have entailed the sub:;equent 
renal affection. Liebermeister raises the same question in detail
ing a case or renal contraction in his work entitled "Zur Patho
logischen Anatomie und Klinik der Leberkrankheiten," p. 75. 

I know o[ nothing forther to be said with regard to the etiol
ogy or genuine contraction of the k idney. In the great majority 
o[ my cases I have been obliged to renounce the attempt to fix 
upon any circumstance which might be assigned as tlie cause or 
origin of the disease. 

Summary of the Progress qf the Disease. 

Genuine contracting kidney may have existed for a consicler
able time, and may have reached a serious degree o[ develop
ment before the patient becomes aware, by a11y kind of Rymp
tom, that his health is no longer as goocl as it usecl to be. 
This fact is attested by the no small number of cases in which 
the kidneys have been found in a state or advanced atrophy or 
contraction in persons who have died of some intercurrent dis
ease, and who, up to the date of the occurrence o[ the latter, 
J1ave canied on their usual avocations without let or hinderance. 
An instance in point may be found in the case of my musician, 
ment ioned above. 

It still oftener happens that patients die either suddenly of 
the immediate results or their renal malady, or after a short ill
ness of such indistinct kind and trifling nature that they disdain 
to summon medical advice. Thus, I have repeatedly witnessed 
an epill•ptic attack as the first as well as the last symptom of 
this di ease that has attracted attention, the seizures being 
repeated one a[ter the other, and occasioning death within a 
very short period; and then after death I ham discovered exten
sively eontractecl kidneys as the real cause thereof. This has 
happened with persons who up to the date of the catastrophe 
had carried on their work without interrnption, and had both 
fancied themselves and been regarded by their friends as per
fectly lwalthy. 
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Case XX.-On the 3d of )[arch, 1859, I was summoned at ten o'clock at night to 
the gardener in our Botanic Garden here, B., aged twenty-seven years. I le was a large, 
stoutly built, muscular man in capital nutrition. His mother was insane, and he 
himself at sixteen had exhibited some symptoms of melancholia for a short time, 
and at twenty had for a period of three weeks' time suffered with repeated attacks 
of epilepsy. Sinco then he had been perfectly well. A few days before his present 
attack he noticed a peculiar twitching of his underlip, and the snmc thing struck 
the attention of his sister, who kept house for him. On the morning of the 3d of 
?ifo1·ch he felt uncomfortahle, but without knowing how to explain his being so; 
was rather lachrymose, and at his dinner ate less than he was wont to. Still his 
feeling of uot being well did not prevent his going out to a reading entertainment, 
and taking his part in the reading of a drama in character. He rend his part without 
hesitation, but wa~ suddenly interrupted in the middle of his reading by an attack 
of general con\'ulsious, followed by complete insensibility. I found him still in the 
assembly room, which was filled with tobacco smoke, and when he came to himself 
again I had him removed to his home. He complained of sickness and slight gid
diness, looked very pale, and felt very weak, but he had no headache. His pupils 
were moderately dilated, reacted well to the stimulus of light. Pulse 92, soft and 
full. During the night he had two more attacks of convulsions, followed by sopor 
of short duration. On the morning of the 4th of March he was quite himself, but 
felt excessively poorly; he had no appetite, but was in no pain ; had passed no 
urine. Pulse 84. Ordered bleeding and Epsom sal ts, cold applications to the 
head. In the afternoon he had another fit; in the evening he was rational, aD<l com
plainecl of headache; still he had passed no water. The bleeding was repeated. 
Immediately after my visit at eight o'clock in the evening he had another attack of 
convulsions, and these were so often renewed during the night that the patient 
between whiles never recovered bis senses. l!"'reces and water were passed under 
him. 

On the morning of the 5th of March, I found him in profound coma. Pupils 
small and f.ixed, not reacting to light; a profuse clammy sweat bcdewccl his whole 
body. By means of a catheter a few drachms of urine were drawn off from tl1e 
bladder; the urine was thick, contained a good deal of albumen and numerous 
casts, among which were several of a dark, granular form. That afternoon he re· 
covered sensibility once more for a short time. But then ensued a series of fits, 
which, with shoit. intervals of profoundest coma, continued up to the morning of 
the 6th of ~larch, when he died. 

The tits commenced with great regularity by twitching of the muscles on the 
left side of the face, and then attacked the left arm and afterwards the light arm, 
extending next to the lower extremities, and finally the muscles of the trunk were 
convulsed in the most tcl'rihle manner. These attacks sometimes lasted over two 
minutes and were succeeded by snoring, stertorous breathing. 

I append the abstract of the post-mortem examination: Enormous 11yperremia 
both of the membranes of the brain and of the brain itself. Brain substance other
wise normal. Sabplcural ccehymoses. No serum either in pleural cavities or peri· 
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cardium. Interstiti al emphysema upon anterior surface of both lunb"S-Uppcr lobes. 
The alveolar structures of the upper lobes of both lungs were blown up with emphy
sema, and were of a rosy red color; the posterior portions of the lungs were of a 
dark black-red color from cxcc«sive hyperreruia, and were rudcmatous1 hut still con
tained air. Consiclcrnblc hypertrophy of the left ventricle. Ilcart fi rmly con tracted 
and peculia rl y shaped at its apex, for the ri ght ventricle was not enl arged . Yalvcs 
normal. Heart's weight 300 g rammes. Hemorrhagic infil t rations streaked the 
mucous membrane of the stomach and the lower port ion of the ileum. Both kid· 
neys were noticeably diminished in size. Capsules fi rmly a<lhcrcnt, tluckened , smal l 
portions of the renal structures adhering to them when torn off. The s11dace of the 
organs was g rnnuln.r ancl covered with perfectly uni fo rm noclulations. Color da rk 
brown. Consistence firm and tough. 

On section, it was seen that the diminution in size involved the co rtical substance 
principally, the pyramida l portions t'nuch less. The enti re parcnchyma was hyper· 
t('mic. A small q uanti ty of thick urine was found in the bladder. Unfortunately, 
no minuter microscopic examinat ion of the kid neys was insti tuted, and all T ti nd iu 
my journal is the notice that some of the urini ferous tubes were conside rably bulged 
and dilated, ancl tilled with finely g ranular detri tus and minutest fnt parti cles. 

In other instances an attack of cerJbral apoplexy t~rn1ina tes 

life with equal ·ncldenness, ancl also frequently wi thout any 
warning, while the individual is engagecl in his business 01· in 
the midst o.r society. 

Thus, one clay a robustly built master carpenter was suddenly struck clown 
insensible in a new house where he was engaged nt work , and brought thence to me 
tt t the hospital. He died immediately after his admission. ·w·e found apoplectic 
effusion of blood in to the right hemisphere of the brain, which had broken through 
into the right ve ntricle, as well as hypertrophy of the lef t cham\Jcr of the heart 
and contracted kidneys. 

But in the larger }Jroportion of cases striking symptoms 
indicative oi the disease precede its fatal termination, and are 
prolonged sometimes over a period of several years : and in e\"ery 
instance where the renal malady reaches its ex tremest grade, and 
;o to speak, exhaust itself, not having been in terrnpted by any 
one of the above-mentioned accidents, a really long illness is 
experienced before the end comes. 

Under any circumstances i t may be considered as establishecl 
that the special process of contraction in the kidneys, which W t' 

are discussing, must have made considerable prog1·ess, and there
fore have lastt>d for some considerable time, if we are able to 

VOL. XV.-27 
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diagnose it with certainty at the bedside. It is probable that 

its actual tirst beginning always eludes diagnosis, and further

more the symptoms which accompany the development and 

progress of the affection, at least in its earlier stages, are not 

calculated to direct the patient's own attention to his kidneys as 

the part at fault. The only thing which disturbs these patients 

is the frequent desire to pasti water, which is principally appa

rent at night. In a prnvious publication I have already called 

attention to the fact that the patients themselves generally con

sider this troublesome symptom as a bad habit, and attribute 

theit· other sensations of malaise to the effect of takilig cold. 

which they suppose they must have been exposed to in getting 

up to make water during the night. Neither pain nor any other 

discomfort in the renal region appears to attend the affection at 

any period of its course. 
The other initial manifes tations of the disease vary greatly in 

difl'erent cases. At one time they proceed from the heart, and 

the 1xitients complain of occasional attacks of palpitation accom

panied sometimes with vertigo ; more often they occur with " 

sense of great wieas iness, or with the feeling or suffocation 01· 

want Qf breath.' Then, upon carefully examining the chest, one 

finds that tlte lteart is enlarged. The area of precordial dull

ness extends upwards and to the left beyond the normal limits. 

The apex-beat may be in the normal situation or a little farther 

outward to the left; the action is increased and occasionally 

heaving. ·with the stethoscope one tinds that the heart's sounds 

are very loud, and there is an especially flapping character at

tached to the accentuated diastolic sound at the origin of the 

aorta, heard loudest to tlw right of the sternum, just above the 

poin t of insertion of the thircl right costal cartilage. 

Any hypertrophy or the left ventri cle, without any valvular 

lesion of the heart to explain its occurrence, ought to direct 

attention to this renal malady as possibly existing. 

Corresponding to this hypertrophy of the left nntricle we 

~nd the radial pulse remar~~ly tense and bounding. Traube 

1 T.twrc!te says that the palpitation, at night time especially, amounts to actual tor

ture with many patients. I have never seen such extreme inconvenience as this from 

itiu any of my renal cases. 
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says, rightly enough, that one can recognize the renal disease 
by the pulse. 

But these symptoms belonging to the circulatory apparatus 
do not always continue to the end as I have just described them. 
lt is true that the hypertrophy of the left ventricle is nevC'r lost, 
hut in the Inrtht•r progress o( the disease the general nutrition 
suffers from the disorders of digestion (which "·e :;hall shonly 
mention), and this malirntrition makes itself apparent, too, in 
the hypertrophied heart-muscle, whose fibres become the seat 
of fatty degeneration. The impulse of the heart ,;rows feebler, 
and is oCten hardly perceptible towards the end of life; the 
heart-sonncls, previously so loud, become faint and indistinct, 
and the radial pulse gil·es merely a feeble, easily compre:;sible 
pulse· wave. 

llere I must c1isti nctly state that I have never failed to ob
sen·t• tlw objective signs of hypertrophy of the left ,·entricle in 
any or my cases of genuine contracting kidney, or to confirm 
tlw fact in every post-mortem made upon their hodie:;, am1 
the1do1·e can never holcl that a diagnosis of this renal disease is 
madP certain when no enlargeme11t of the left ventl'ielt-> is recog
nizable. Contrury, h owever, to the statement of )L L~corcl16, I 
mu~t add that I have only exceptionally heard my patients com
plain or the unnoyunce they themselves derived from palpitution; 
fa1· more often they were entirnly free from any such trouble. 
Lastly, I will say that other writers have failed to obserrn the 
hypertrophy of the heart in some cases of far adrnnced renal 
contrnction . 

. \part from the difficulty of hreuthing incident to thP uttacks 
of palpitation, disorders of the respiratory organs but rarely 
occur during the eurly period of this disease. It h; u·ue that 
attacks of cok1 und hronellial catanh in some cas<'S Pxhibit 
extreme obstinacy before the renal alfPdion is rPcoguized. and 
occasion"llY induce a rapidly Iatul t'Pdema of the lnng even in 
cases which are but littl e advunced. T s:,w an in"tan<"•' of this 
once in a butche1·'s upprentice of twenty years of ago<'. who the 
day before hi s death was engaged at hi s craft, and whose body, 
after death, did not show a tmce of dropsical effu,ion P!sewlw1·e. 
~Inch more troublesome are those attacks of bronchial catarrh 
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t11at a re incident to the later stages of the compla int, and O<Tur 
w]um th e pa tiPllt is a]ready rednce<.l in hi t; genPra) llllfritio n. rJ1o 

he sure, the l>ronchlal secretion in these cases is ordinarily 
seanty; but a specially inveterate and incessan t inclination to 
cou11:h frightens the pa ti ents, and leads many of them to think 
that they are e <m ~m11pti,·e-an ich·a. in whi ch thPy are confirrned 
by the extre111 e llyspncra which assail s tltern , whene,·er thPy 
make any slig ht exerti on, anc1 " ·liieh is due to the palpitation <> [ 
the heart and the amemia. 

In the very advanced stages of the disease, too, the patients 
n ·ry often have fits of dyspno:m exactly like nen ·ous asth111a. 
Like this, too, the seizures happen principally a t night, anc1 pass 
oil' ent irely c1uring the clay, bu t they are mostly severe enough 
to eo111pel the pa ti ent to sit up1·iglt t in bed. On examining the 
ltmgs they ar~ fo und to be full o[ air ; anc1 during the attack 
one hea rs, wi th the stethoscope, sibilant and sono1·ous sounds 
wi clt,ly d iffused throughont both lungs, but, just as in nerrnus 
asthma, principa lly chning expira tion. During the asthma fit 
the patients occasiona ll y are manifes tly cyanotic. Very often 
these a ttacks end, like those o[ nervous asthma, with short, 
l"<'peatecl roughs anc1 expectora tion o[ a m ore or less abundant 
frothy tlnicl. At first, during the inte1·val8 between the attacks, 
one hears perfectly normal vesicular breathing sounds through· 
out the lungs. Soon, however, the a t tack s increase in Cre· 
quency, bu t appea1· to be less serere, while they leave some per
manent though moderate degree of clyspncra dming the inter
,·als ; the cough and expectoration of wa tery tlnicl mixed with 
scanty pellets of mucus become more obstina te. 'J'he stetho
scope then reveals 1ine moist crepitant rftles throughout both 
lungs. Some o[ these patients finally die in an a ttack of reclemn 
of the lungs. 

In otlwr cases, the first evidenre of the disease consists in 
frequent and severe attctcks of headache, sometimes occurring 
under the fo rm of excessively severe hemicrania of remarkably 
long clm ation : indeed, I have obsPrvecl thi s form a number of 
times. 1'he pain , too, may ex tenc1 clown the neck , and eren to 
the brachia] plexus of the affec ted side. Such paroxysms may 
last fo1· several days. In 011 e case o[ thi s kind l noticed almost 
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.. omplele an~stlwsia of the skin or tlw tac<' and ol' th e• ling-ers 
upon the affeetPd side during the continuanc<> or the attack . 
Thi s patient had a n attack o{ the k.iml nearly eve1-y week : an<L 
linally , during the intermissions, normal sensation did not q ui t• • 
re turn to the face or lingers, but a feeling of numbness and 
formicati011 remained. 

In any case of migraine occurring after middle life in an 
apparently robnst individual, it is well to consider the possi
bility of the nerve affection being dependent upon contracting 
kidneys. Nemalgic pains in the track of other nerves have, in 
my own experh,nce, proved far less common than hcaclache, so 
that I am still doubtft1L whether I can properl y connect the•e 
isolated attacks of nem alg ia with this renal d bease as cause an<l 
effect. But the tenible itcliing of the skin , which I sliall ad \'er t 
ro hereafter, belongs inc1isputably among the results of the n•m1l 
affection, ancl it is likely enough that a more or less extensire 
mu cul ar pain that sets in towards the end or life, and is 
usuall y oiitisfactoril y but fancifrllly explained under the na me 
of rh~umati sm , owns a similar origin. 

i;lec•pless1iess or umcs t, the ,;Jeep being broken by trouhlN1 
dteam~, may b~ reckoned in some case~ among the ea.rlier =--y 111p~ 

ton1:::1. 
Very often some disorder qf' vision, provok ec1 by the speci

fic strnctural change that has taken place in the rel ina, form s 
tlll' tirst event tha t attrac ts the pa tient's own attention. No 
small number of my pa tients first went, on accoun t of their eyes, 
to my coll eag ue Yoelckers, om· esteemed ophthalmic sm geon, 
to who111 I am indebted for the supplement to this work upon 
Retini tis albuminu1·ira, a nc1 were tirs t inc1ncec1 by him to place 
themseh·es under medical treatment, which they were not aware 
they needecl. [n thi s earl y stage pa ti ents rarely complain of any 
dborcler o[ digestion or of a capricious appetite, al though na n
>•'a and inclination to vomit are more common. Occasionally I 
ha,·e noticed a mos t rPpul sive smell in the brea th of my patients, 
e\·en at a very ear·ly stage of the disease. 

The rnle certa inly iR tha t for years the appetite and diges
tion are absolutely unaffPetecl in thi s complaint, a nd the general 
nntl"ition therefore con tinues perfec t. For this reason the pa-
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tients preserre their streng th and power of getting about, go to 
tl1eir employments withou t fail, and do not excite the slightesr 
suspicion, either among their neighbors or in their doctor, of 
being the victims of an insidious malady which is steadily under
mining their health and surely bringing them to a }Jrematme end. 

\\' hen the disease, however, has reached a certain stage, dys
peptic disturbances almost invariably presen t themselves, a11d 
during the later periods of the complaint these are perhaps the 
most constant of the secondary symptoms. The app etite fails 
more and more, and after meals the patient is racked with dys
veptic p ains; repugnance to a meat diet is especially apparent. 
while sickn ess and often Yomiting OC"cur after eating , e,·ents which 
make the patient more and more sparing in the amount of soli<l 
food that he takes. In many pa tients, on the other hand. we 
fin cl a most troublesome thirst, which compels them to take 
large quanti ties of fluid ; and since they pass a good deal of mine 
in consequence, intelligent individuals, by 11 oticing thi s symp
tom, are qui te often led to suppose that tlwy are sufiering with 
d iabetes melli tus. Indeed, thi s was the rirr umstanre which letl 
1'Ir. L., the merchant, whose case I related on a preceding page, 
to consul t me. 

In consequence of dyspepsia ancl frequen t vomiting, there 
next ensue emaciation, anamiia, and loss qf strength . The skin 
acquires a peculiar dryness and becomes blancl1e<l. or, not infre
t[uently, assumes a dirty faded color. It is tlwn, when nutrition 
has become di sordered and the strength is gon~, tha t the patient 
first realizes that all is not " -pll with him. As a rul e, too, at the 
same time and in consequence of his 111alaise, a peculiar gloomi
ness and moodiness of spirits come over him . These patients are 
far more iJTitable than is their na tural wont. Several of my 
malp patients have complained to me qui te eal'ly in the com se of 
their disease of the diminution or loss r1f sfx1wl powe1-. In two 
of them I fonncl sem inal filam ents in the urine sediment. 

Most patients do not exltib it any dropsy throughout the 
entire long course of genuine renal contraction. Before the kid
ney ti ssue is so completely dwindled away that what remains of 
i t will no long<>r suffice to remol'e the PXC'es8 of water from the 
blood, the laiger number of the patients di e either of ~rramiia or 
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apoplexy, or o( i11jla11imrttory exndatious into the serous cavi
ties, or of injlmnmatory infiltration of tlte lung tissue, or else 
o( erysipelatous and pltlegmonous inflammations ef tlie general 
surface of some pal't of the body. 

If, however, in the progl'ess of tbe disease some disturbance 
of the circulation sets in, as some defect in the valves or the lleart 
caused by Pndocarditis, 1 Ol' a pleuritic effusion occurs, or some 
acute exacel'bation of the existing bl'onchial catanh arises, or ii 
!L notable weakening o( the vigor of the hypertrophied heal't's 
muscle takes place through fever or other complication, then 
redema may occLu- early before the process o( contraction in the 
kidneys has made any sel'ious advance. Ordinarily, the mdema 
is limited to the ankles, and if it has been apparent by day when 
the patient was about, still it subsides by night when he is in 
bed. 1Iol'e !'arely the anasarca first of all invades the face and 
eyelids of these patients when they are fe,·erish and confined to 
becl. It vel'y mrely happens that this anasarca, which is pro
voked by some intercurrent affection of short duration at an 
early stage of the complaint, is vel'y extensh·e. It subsides 
forthwith upon the removal of the determining cause, and this 
usually without returning again . 

It has only been in cases where endocarditis witli mitral 
insufficiency coinciclecl with a copious eff'usion into the right 
pleura, ancl was attenclecl by fatty cle.qeneration qj' the ltyper
trophiecl heart" s 11iuscle, that I nmiember seeing a considerable 
amount of general dropsy lasting with pertinacity up to cleatlt, 
-the autopsy tlten sltowing, ltowever, that tlte kiclneys were 
only moderately contracted. 

Bnt when the disease adrnnces to its extremest grade, so that 
there is nothing but the smallest remnant of kidney left capable 
o( performing its functions, then dropsy will certainly ex ist. 
But, in these cases, anromia, general wasting ancl loss of strength, 

1 I must prominently point out that endocarditis upon the valves is by no means so 
rare a complication of the hypertrophy of the left heart following contracted kidney. 
In two of my own cases the symptoms of endocarditis developed themselves in the 
cour.se of the reun.I affection and under my own observation, leading. as confirmed by 
the autopsies, iu the one case to mitrnl insufficiency. and in the other to the formation 
of considerable vegetations upon the \'Cntricular surface of the scmilnnar ,·alve<s of the 
aorta. 
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lll't•cedt• the dropsy ; and contemporaneously with the occurrencp 
of tlw ultimate anasarca there are other ev idences of the insuf
Jiciency of the kidneys for its other functions, namely, the re
moval from the body of its nitrogenous waste, evidences which 
take the form of chronic unemia, which will shortly terminate 
Pxistence. For thP reason last mentioned, dropsical swellings 
during the terminal stage of the process of contraction of the 
kidney seldom attain any great extent. In the larger proportion 
of cases the dropsy is confined to slight mdema of the extre1ni
ties, of the mal e genital organs, or of the face-rodema which 
comes and goes, or changes its locality in accordance with thr 
position of the patient. 'l'hus, I lmve repeatedly seen the cedema 
nntirely conJined to the vrepuce of the penis, and lasting a co11-
siderable time in this situation. 

Dropsy less frequently terminates life, towards the end of the 
contracting kidney disease, hy actual O.'denm of the lung, or 
ttoodi11g of the lung tissue with dropsical elfosion. Still, I have 
sf'en not a few examples of lung cedema of a temporary natme, 
and notict•cl how distinctly this sometimes alternated with the 
general condition of anasarca of the smface or the body. These 
attacks of lung <X'clema were characterized by the sudden onset 
of extreme dyspn<X'a, advancing to absolute ort11op11<X'a, and 
attended by a bloated cyanotic condition of the face and perti
nacious cough, whereby considernble qttantities of frothy watery 
sputum we1·e frequently e>q:>ectorated. Physical examination of 
thP chest showed that less air than normal was containecl in the 
lun~"· an<l that this was principally apparent in the posterior, 
though sometimes al so in the ante1for, portions of the organ, 
the ptuts thus afl'ected giving a somewhat nrnf!lcd and tympa
nitic note on percussion. 'l'he stethoscope, furthermore, re,·ealetl 
the Iamilia1· fine c1·epitant rules over th.; areas corresponding 
to the altered 1·esonance note. Both things-the altered percus
,;ion note and the characte1·istic tine crepitant rales-may be con
fined to very limited portions of the lungs. Although these 
symptoms are, as a rule, mernly tmnsitory. disappearing after a 
sho1·t time, still occasionally they lw1·sbt till cleath, and undoubt
Pdly act'Plerate the Bild. 

Nearly all the patients whom I have seen die in the extreme 
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<tag.; of atrophied kidney sank under symptoms of chronic urce
"tia . Dyspeptic tl'oubles, and especially obstinate vorniti11,q, 
usually open the train of these symptoms. The characteristic 
feature of this urremic vomiting lies in the fact that i t happens 
when the stomach is empty ; in the morning, for example, 
dil'ectly upon awaking, and before breakfast. The vomited 
matters present tt different appearnuce, of course, according to 
circumstances. Early in tlw morning, and befo re any food has 
been taken , the vomit is often nothing but a watery lluid of 
excessively low specific gravity, mixed with shretls of mucn,, 
ancl the quantity then is seldom great. This Huid ttsually has tt 
feebly acicl reaction. I have never been able to discover urea in 
it. In two cases it certainly presented a strongly alkaline rea,.. 
tion (in tlw one it was always mixed with blood) and p;ave oil' :t 

pungent smell of ammonia. In both examples the clear til tmte, 
l'Olleet1•cl and treated with acetic acid up to distinct acidulation, 
de\·eJopecl abundant bubbles or gas. Jn SOll lP patients this Ul'<C

mic ,·omiting only ensues after the ingestion of foocl or drink; 
after tlt t> vomiting, however, the desire for food still remairn;. 
Whatever the-se pati~nts eat causes vomiting, and there seems 
to be no way of preventing it. 

DiarrluPa. thoup:h a far rarel' evPnt in a. case oI contract ing 
kidney than ,·omiting, may set in near the eml aml is apt to be 
as ob8linate ancl inepressiblP- as the vomiti11g itself. The evacua
tions may be both excessively :tbunclant :wcl frequent, ancl the 
more frequently they am rnpeatecl th,, mor<' fluid tl11'y become. 
I have always fonml the stools still colored with bile, but exces
oively fetid. l ha n , not analyzed them m OI'<' do,;ely; but they 
rnip;ht wPll hav<' containecl ammonia, though thi s would be of no 
consequrnce, [o1· ammonia occurs in the ah'ilH' dejections under 
a \'ariety of circumstances. In one case or thP kincl I fo uncl a(ter 
death that the murous membrane of the small in tPsti ne had been 
ukerated in large patches, and that the calibre or the gut, in 
consequence, wa · in one place ·o eontracted b)· C"icatrization that 
dilatation of the portion of intesti ne immediately above hatl 
taken place, so as to form a sausage- like tumor, which couhl 
both b1• seen and felt, during life, quite distinctly , upon the right 
sicle over Poupart's ligament (vide Case XXL). 
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The patient's strength is very rapidly reduced when either 

obstinate tmemic vomiting or diarrhrea sets in. If J)reviously 

able to be up, they now take to their becls, ancl a constantly 

increasing apathy appears to overcome them. They become 

inclifl'erent to what takes place about them, and sleepy, and then 

gradually subside into a somnolent condition, out of which it is 

at first easy to awake them. Soon, however, the senses become 

more dulled, until profound coma, which often lasts some time, 

ushers in cleath. 
In some instances symptoms of irritation precede thisgraclual 

extinguishing of the ner\'e energies, and among these evidences 

of ini tation I shall notice first excessive 'itching ef tlte skin, 

which is a terrible annoyance, and one which occasionally robs 

the patient of hi s rest at night for months before the enc1, 

driving him, even when he lies half-insensible, to tear his skin 

with scratch ing it . 
In other cases, fo r clays before the final coma sets in, one 

observes twitcltings in certain groitps qf 11mscles, or notices that 

the whole bocly is convul sed by the contraction of its muscles, in 

a jerking manner, jn:;t as if it hacl received an electric shock. 

It more rarely happens in these cases of extreme renal contrac· 

tion that genernl convulsions ef an epileptifonn natitre intro· 

duce the fatal coma, or even interrupt it when it has once set in. 

In one case of most ad,·anced clegenemtion of the kidneys, I 

remember seeing epileptifo rm convulsions constantly recnl'l'ing 

for thrPe whole duys, being followed by maniacal delirium, and 

sncceeclccl again by coma of short duration, finally to encl in a 

rntum to iwl'fect sensibility. Death ensued here at last, with 

symptoms of collapse, just eighteen clays after the last attack 

of convulsions. 

Case X::'(L-TT. Iloycr, eighteen years of age, had in her childhood (i. e., when 

she was under ten years old) had agne, measles, and scarlet fever, but she never 

was dropsical. Since that age she had experienced no illness, but at fifteen had 

some breaking-out on her face. At the commencement of the summer of 1S'i2 she 

noticed somethi ng wrong with her eyesight, and for th is l'Caso u presented herself at 

our ophthalmic clinic and had her eyes examined. Prof. Voelckcrs found she had 

retinitis Brightica, and, upon further hwestigation , discovered albumen in her 

mine and all the physical signs of a hypertrophied left ventricle, as well as a pulse 
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of high tension. At the date of her examination the patient experienced no sub
jccth•c sensations of ill-health or discomfort. In the course of the summer the 
affection of her eyes got worse, symptoms of dyspepsia arose, with frequent vomit
ing, and she complained a. good deal of headache. Her mother had already noticed 
for years that her daughter passed a great deal of water. 

On November 18th the patient's condition became quite suddenly worse. She 
had maddening headache and obstinate vomiting, so that no food coulJ be taken 
at all. lier eyes were worse, nud the urinary secretion wa.~ strik ingly diminished. 
On the morning of the 20th she became completely blind. Repented attacks of 
general convulsions occurred, to such extent tllat sllc was thrown out of bed. At 
10 A.M. she was brought into the hospital. 

State on admission: half comatose; slow. sighing respiration ; frequent yawu
iog; all questions answered by her saying, " I don't know/' in a tired, reluctant 
tone. From time to time she made retching movements. General state of nutri
tion good; skin quite pale; sl ight ccdcma of the face and the backs of both 
hands; numerous petcchire on the abdomen and lower extremities; great bruises 
over tllc right trochanter and over the right anterior superior spine of the pelvis. 
Another considerable ecchymosis was seen beneath t1lC conjunctiva of the left eye i 
pupils large and scarcely acting. With the opht1rn.lmoscopc we could make out 
extensive and glaring white patches in both retinas.' The tongue was bitten and 
swollen. Temperature somewhat raised. Pulse small, !JO. Arca of prrecorclial 
dullness increased upwards; sounds clear, but faint i the diastolic sound over aorta 
only wa.s distinctly accentuated. No trouble in the lungs i nothing abnormal dis-
covered in the abdomen on her admission. 

In the course of the same clay she had five convulsions of distinct cpi leptiform 
character, followed each time by deep coma, out of which the patient could not be 
completely roused between times. In the afternoon 200 c.c. of urine were saved 
(that previously pas.r;ed having been in the bed) i this was clear, sp. g r. 1021, ancl 
contained a good deal of albumen and a few small, pale ca'.!ts fillerl with epitl1 c
liurn. Towards evening the patient took a little wine. 350 c.c. of blood were 
abstracted by veuescction. 1 At night there was another attack of convulsions, 
followed by maniacal excitement. On the 21st of September the patient was more 
ratioual, but vomited in the evening; still, she was able to take some fluid 
nutriment. 

Once 'during the night between the 22cl and 23cl of September, ~light twitchings 
C'ame on, without loss of sensibility; but this was the Inst time. On the 2.)th. the 
bowels up to this elate having been shut up, and the patient ha\•ing vomited some 
Ycry sour stuff several times, cliarrh<l.'a set in, and never left off again. Each day 

1 The blood examined for ammonia by I<uelme'1' method gave negative results. The 
alcoholic extract, ho,l'ever, on the addition of a concentrated solution of nitric acid, 
threw down a thick deposit of crystals like nitrate of ammonia. The specificgr::wit)' of 
the scrum, estimated by tbe pyknometer = 1022.8. One hundred pnrtiS of senun con
taiuecl !ll.16 wn.ter nnd 8.8-1 solids. 
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as much flS l,200 c.c. of fluid materials, having for the most part an acid reaction, 
were evacuated lty the bowels, while the flow of urine, which up to this date had 
been pretty copious, w::LS diminished correspondingly (ville table infra). No urea 
could be discovered either in the fluid frcces or in the matters previously vomited. 

Towards the end o( the month a slight febrile movement set in, with some pain· 
ful sensations in the alJdomen, and upon examination I found a sausage-like 
tumor upon tho right ::.idc, over Poupart's ligament. The abdomen now grew 
tympanitic, the diarrhroa more copious; her strength failed rripidly; there was 
slight anasarcn. of the ankles; and the patient died on October 10th, after being 

very deaf in both cars for the last fow da.ys. 

U1·ine 'l'able. 

-Daw. - \ I :.~:;;\~'. • u~;:, '°"' j • "~:';.,.~1 Rom"'k" 
~ -;~lloza-~114.712.3~-ll2.3i"t Reaction ~ine 

.. 23.... liOO 1022 2.4 14.4 1.5'.?8 9 lUS always acid. Sedi· 
•· 24.. .. 1,200 1012 1.3 J.j.G O .. j64 G.708 ment: uric acid er.rs· 
•
1 25.... 1,500 101:1 1.2 18.0 o.:mz 8.880 tats and small hyaline 

20.. 1.100 IOI!l 1.8 HI 8 I 0.724 7.!JU-l. ,casts in scanty num· 
•· 27.... 1.700 1000 I .:~ 22 1 O.:HO 3.570 lberR. At first white 
.. 28... 1,200 1 1015 · 1 1 .4 1 16.81 o.:382 1 4.402 and •ed blood-cells; 

aft:.erwardsnone. 
- - - --

~·~rom Lhe 28th of October the entire urine could no longer be collected on 
:wronnt nf the diarrhrea; still there was no douht that the daily quantity diminished 
considerably, the spccitic gravity not rising. On October 4th, 700 c.c. were saved, 
nncl it was presumed that none had been lost; the specific gravity of this was 1012. 

l~st·mOJ'tc11t.-Botli kidneys were atrophied; hypertrophy of left ventricle of the 
l1cnrt; purulent peritonitis; ulceration and stricture of the lower end oft.he ileum. 

A medium-sized, somewhat emaciated woman i modern.Le anasarca o( Unck of left 
foot; petechim on both thighs; abdomen moderately d istended. 

Shtll cap thin, but very strung ; membranes remarkably pale i brain substance 
also \'Cry pale, but firm; nothing else found. 

Piruml rr1,vities empty; nothing wrong in the lungs i heart firmly contracted: 
·wall of left ventricle three centimetres tl1ick; valves normal. 

There was a considerable quantity of purulent exudation in the abdominal 
cavity. The great omentum was infiltrated with pus, and everywhere slightly stuck 
tu the intestinal coils which it covered; in the right lower abdominal region it was 
finnly adherent to t11e intestine. Upon eudea.voriug to hrcuk down this adhesion the 
bowel tore, and allowed its slate-colored, gray contents to escape. The portion of 
intestine thus implicated was the lower end of the ileum, and it was also further 
attached to the fund us of the bladder and the anterior pelvic wall. The serous 
aspect of the entire small intestine was covered with purulent material , and its 
mucous surface even qu ite high up was strongly stained in patches by deposits of 
pigment. Towards the lower end of the small intestine were au immense number 
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of irrcgulnrly !'hnpcd !'pots marking losses of substance where the mucous mem
lirnnc had c,·iclently hccn cxfoliatcd . 

Tbus, fo r instnuce1 close to the ulcers we found similarly irregularl y shaped 
ex.foliations of mucous membrane some centimetres Jong, and last ly st ring- like scars 
fi \'C centimetres above the ileo-crocal vain, corresponding to the line of insertion of 
the mescntery. I t was by thi s cicatricial formation that the calibre of the gut lrnd 
hcen so narrowed, for a portion of about a finger's length , that it would Jin rdly admit 
one's little fin ger. Fifteen centimetres abO\·e the ilco-crecal valve, and beneath such 
an cxfoliation o f the mucous membrane, the intestine was perfo rated. There was 
nothing abnormal in the last fi\'C centimetres of the ileum or upon the ileo-creenl 
rnlve. 

The mucOll.! memln•ane of lite stomach was pigmented in spots towards the pylorus. 
Liver normal. Spleen of normnl size; substance soft. Nothing wrong was found 
ubout the suprnrenal capsules. L:ft Ndney like a child's kidney. Capsuk stripped 
off easily, small portions of the substance of the orgau only being attached to it in 
a few places. ]~ength Ot ems., breadth 4t ems. (3t by 1-t inches) j surface marbled , 
moderately smooth , but still in parts uneven from numberless shallow d epressions ; 
cortical substance much atrophied , especially so in the lower half of the kidney, 
where in places it measured scarcely three millimetres in breadth. The kidney itself 
wa.s flaccid, but its substance tough ; color of the cortex, pale yellowish gray; that 
of the pyramids pale Jtcsh color. Riyht kidney. 8 ems. long, 4 ~ broad (3.1by 1.7 
inches), ratherthicker than the left, but otherwise like it . The rcnnl pek es of both 
organs were remarkably small i the mucous membrane of the same pale, tender, and 
anremic. Both reun.l arteries were large. 

At the ommencement of these symptoms of nervous irrita 
tion, the result o{ urmmia, the patients are habitually in n 
clepressecl, morose condition, ancl when they are anyways equal 
to it in streng th , rcacly to b1·eak out in fits of passion: maniacal 
attacks, however, such as one encounters often enough in acute 
unemia, I havf' only obsen ·ecl in this single ca se. 

"11ile lying in a stupefi ed conclition, these patients pass 
their fll'ces aucl urine uncler them. Bnt even pred ou ly to their 
insensibility ancl state of uncleanness, the emanations clerh·ecl 
from these chronic unemic cases, whether from the breath they 
expire or from theil' perspiration. frequently have an excessively 
1vpulsive ur inous smell. This symptom may perhaps clepencl 
upon the clammy sweat with which towarcls the encl o[ li{e 
their skin i usually beclewecl. ancl by which the •·piclermis. 
previously for th•• most part dry, comes to be fairly macerated. 
l'ncler thes~ circumstances it may happen that the skin o{ the 
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face, of the neck ancl upper parts of the chest, and in males, too. 
~specially the hair of the beard, becomes covered over with in
numerable crystals qf' itrea. The urea is excreted in the sweat of 
approaching death, and crystallizes upon the skin after ernpom
tion or the water. In one case I saw the entire full beard or a 
patient, who lay in a sta te of coma, covered with tufts or such 
needle-like crystals; his beard looked as if it hall b~en white 
frosted, and as I came into the ward I thought the barber mutit 
have left him after soaping his face to shave him. In another 
instance, two days before death, I saw the face and the :;kin or 
the trunk covered with crystals of ui-ea. 

Lastly, I must mention the occurrence or l!emorrlwges as :i 

by no means rare event in the latter stages of contracting kid
ney, ancl one, too, by which the fatal issue may be inclnced. 
These bleedings occur most often from the nose, ancl I have 
known them in one case to happen repeatedly for fully a year 
before death. Ent besides this I have seen subcutaneous effu
sions of blood occurring principally in the extremities, partly in 
the fonn or petechire, and partly in the form or ecchy moses (vid1• 
Cases YIU. and XXL). Hemorrhage may also arise from an)' 
other mucous surface, from that of the mouth, the stomach, th•· 
intestines, or the bronchi. Indeed the mucous men1brane of the 
urinary and sexual channels are the sole ones from which I hav<' 
never seen similar blood discharges take place towards the end 
of life. Some of my patients, at the date when the bleeding first 
happened, were in a good state of nutrition and of strength: but 
all of them died before the expiration of two weeks; the only 
exception was the case mentioned above of repeated nose-bleecl· 
ings. He was a man seventy years of age, very thin, but for hb 
age still vigorous, who except for his nose-bleed ing had nothing 
whatever to complain of, and had never exhibited a trace of 
<rclema. It was not until he evinced slight :rna ·area of the 
ankles, after having had these repeated attacks or epistaxis, that 
I ~xamined his urine, and in this way discovered his malacly. 

Here again the most important evidence we obtain, and that 
wi.ich brings us to the clearest understancling of tlie whole train 
of the symptoms, is derived from accurctte examination of the 
urine, and from careful estimation of the amount or functional 



incaparity L•xhibit1•d by the kidneys c1ud11g the process of their 
contractio1i. Only, one must not fancy that this infol'mation is 
to be obtained by the analysis of single samples of Ul'ine. There 
exists no kidney malady in which the clanger of clecei\"ing ones1'1f 
is so great, i1 only a few, and these incomplete, examinat ions of 
the urine are instituted. Poi· it is jiist in these very cases qf 
genuine contracting kidney that 1trine is occasionally and tem
porarily exaelell, which is in no wciy to be distinguished from 
that secreted by ltealtlty kidneys. 

In the well-marked cases, however, the dev iation of the rena l 
functions from theil' normal standard is so characteristic that the 
affection can be recognized by examination of the urine alone, 
and this although no other symptom may seem to point to this 
malady. 

In the fhst place, the quantity of 1trine secreted chning the 
twenty-four hours is always remarkably increased, so that these 
patients minate fa!' more abundantly than sound pen;ons of simi
lar form and build, unless these be excessive clrinkprs. IL is self
evident that a patient who passes a g1·eat deal of urine is npcessi
tated to repair this loss by the ingestion ol' a large quantity o[ 
tluicl. llence arises the very common mistake, above referred to, 
of these patients supposing that they have diabetes because of 
their thirst and excessively frequent rnicturition. 

Case X..'X l f.-Thc most extreme instance of polyuria I ever saw happened in the 
case of a gentleman, forty yc:u·s of n.gc, who had run away from the severe winters 
of his native phi.cc in Enstern Prussia, on account of an obstinate bronchial catarrh. 
I came across him at '.Yicsbadcn, where he consulted me one dny. Even before he 
set out ou his journey he hnd noticed that his sight was bad, but whill' on the way 
he became so blind as hardly to be able to find his way about in the streets of a 
town which was strnngc to him. Up to this elate he had !ind in his ordinary way, 
and much according to his own inclinations, not shunning <'Xposure of any kind, 
especially quenching his enormous thirst, for instance, with wine, and lx:er, and 
seltzer water, in just such quantities as were required. Neither was he now in the 
least inclined to put any measure of constraint upon his habits or desires, for, apart 
from his thirst and blindness, he felt perfectly strong and well. The pulse of 
remarkably high tension, and the evidence which existed of considcrahle hypertrophy 
of the left ventricle, directed nm to the true cause of his malady. With the assist· 
ance of my colleague, who hnd called me to him, and who was his close neighbor 
in the hotel, I succeeded in measuring the entire <iuuntity of urine which he passed 
during a night of twelve bours1 durntion, i.e., from 81·.~1. to S A.M. This consisted 



of G,000 c.c., it had a specific gravity of 1004 and contained :\lhumen. The pnt icnt 
llcclinccl :-my further examination of his case. 

8nch an extreme increase of the mine as this in contracted 
kidiwy is certainly rare, and quite rare in patients in a hospital, 
who are subjected to certain rules and control in their entire diet 
scale. No other patient of mine ever passed such a huge amount 
of urine as my \\' iesbaden friend. An exact estimate of the 
amou11ts passed in these cases during any considerable period of 
time, i:;, moreover, difficult to e!Iect under any circumstances 
other than those presented in a hospital. 

In only one private case could I ever feel sure that J Imel really estimated the 
entire qnantity of urine passed for a wlwle month. This patient excreted on an 
average 3,350 c.c. da ily. The smallest quantity passed on any day in this month was 
2,520 c.c., the largest was 4,80.J c.c. In another case, treated in the hospital, the daily 
mean average amount of au observation, extended over s i:c: months and im'oh-ing 
seventy.six measurements, was 2,200 c.c. per diem. The maximum passed was 4,20() 
c. c., and the minimum 1,;:;00 c.c. during twenty.four hours. 

So excessively profuse a secretion as this of conrse compels 
tlw patient to mina te frequently, and here too the fact is remark· 
able that the patients nl"e im·ariably more tormented with the 
desire to pass water by n igltt tltctn by day. One of my prirnte 
patients, for example, who thl"oughout his day's work from 9 .u 1. 
to 4 P . )r. had no call to empty his blaclcler. was forced to get up 
t bree or four times every night to urinate. It appeal"s that this 
r1reater freqttency ql tlte desire to 11iicturate at night is rounded 
upon the 11wre abundant secretion that takes place at this tirne. 

The diurnal amount of urine passed by the above.mentioned patient was col· 
lected for u month, and upon twenty-six days out o f this month the night urine 
was separated from that of the day. The day's urine, taken from seven in the 
morning to ten at night, stood at an average at 1,370 c.c. (9 1 c.c. per hour, that i!')1 

while the night's urine, consisting of that passed during the nine night bours. pre· 
sented an average of 2,190 c.e. (or 242 c.c. per cnch hour). This patient was forced 
to get up at least four times each night to pass water. This circumstance, nnmely, 
the night urine exceeding the day urine in quantity, certainly very often occurs in 
this disease. Thus one of my hospi tal patients passed in ten successive nighlll, 
upon an average, !)GO c.c. each night, and upon the corl'esponding days only 635 c.c. 

For all this, such an abnormal distribution or the main 
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energy of the functional activity of the kidney over the different 
periods o( the twenty-four hours is by no menus invn1·iable in 
granular atrophy. Other cases of my own (in my ho;pital prac
tice), tested in this particnlar direction, showed just the same 
conduct of the kidney in this respect ns obtains in healthy indi 
viduals, namely, that more water was excreted by clay than by 
night. 

The great majority of patients whom I have boen able to 
watch closely have completely confirmed by their proceed ings 
tl1e general rnle that tlte _qenuine process of contraction Qf tile 
kidney is associated with polyuria. But neither does this 
symplorn at once become prominent at the very beginning of the 
malady, nor does it persist absolutely to tlte very end of the 
case. In fact, in the progress Qf tlte disease it 1nay entirely 
subside for a longer or shorter interval of time, whenever, from 
any debilitating influence, the vigor o( the hearfs propulsi1·e 
powers is diminished or affected for a longer or shorter period. 
Indeed, unller such conditions we find that the mi11a1·y secretion 
of these patients falls back to an abnormally small amount. 

The last patient above mentioned, whose day nud night urines were scpnrateJy 
estimated for ten days, may serve as an example of a case of granular kidney at the 
commencement of its development. As the result o( twenty observations, he passed 
on an average l,1:i00 c.c. of urine in the twenty.four hours. Again, in a brnkcn
down drunken suhject, who was under my care during the last month of his life1 the 
diurnal quantity was reduced to 1,000 c.c. II. IL, the patient aged eighteen (vide 
Case XXL), passed, the month before her death from uncmia, a daily average of 990 
c.c. of urine upon eight succcssi,·e days. In the last fourteen days o( her existence 
dio.rrhcea !let in and rendered the collection of the entire mine impossible. A girl 
of twenty, C . .Kr., who had an attack of cndocarditis in the course of her rennl 
malady, passed, upon nn average of twenty measurements efiected during the last 
month of her life, only 7G3 c.c. daily. 

In point of faC't, tlte 1lrinary secretion may be completely 
arr1"Yfrd for sc1'eral days b(fore deallt if the patient loses much 
water by any other chnn1wl, ns by c1iarrhma, or if Rpnptoms of 
se1·ere collapse precPc1e clmth for some time. Incleec1, the qnan
tity of urine secret('(l per diem in genuine contracting kidney 
disease is subject to far larger fluctuation; than occur in the 
inflammatory renal procPsses previously described. These vnri
alions i11 its amount nrc> not merely clue to iutercurrcnt disorders 
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of the circulation and to febrile complications, but occasionally 
depend entirely upon purely neuro tic conditions. 

']"he above-mentioned merchant, L., who had been passing a daily average of 
1,500 c.c. of urine for the month during which he was um.ler observat ion, received 
on the 30th of November some shocking intelligence, which provoked the most 
extreme anxiety in him. On the 2d of December he passed only 500 c.c. of urine. 
On the 5th of December, on the other haud, when his anxiety was ovcrpast, the 
nmount !or the entire day reached 7.500 c.c. 

The color of the urine, corresponding with its large amount, is 
as a rnle pale yellow, or more often yellowish green. Generally 
it is clear, and in most cases it deposits no sediment. It is cer
tainly a most rare event for it to deposit a sediment of unttes 
upon cooling.' Much more often one find s at the bottom of the 
clmmber utensil some separate crystals o.f uric acid. 

Just as the ordinary color of the urine in contrncting kidney 
is pale, so its specific gra,·ity is, as a rnl e, low, and corresponds 
to the amount of fluid passed. But in lltis form of renal dis
ease, too, we perceive tlwt llte specific ,r;ravity qf tlte 11rine 
depends 11pon tlte rapidity with wlticlt tlte secretion is being 
ej!'ec/ed. However, as a rul e, we can state that the specilic 
grav ity of the urine remains below nornial in this complaint. 
Thus, Cor months and even years, examining th e water nearly 
daily, 1 have found the specific grav ity of the urine of such 
patients excessively low, and fluctuating only within very narrow 
limits, va ry ing, fo r example, between 1004 and 1012. 

At llte commencement of this renal malady, and so long as 
the polyuria is inconsiderable, the small concentration (or low 
specific gradty) of the urine may not attract attention. 

The young blacksmith, A. L. (oide infrri, Case XX IIT.) passed the daily amount 
of 1.000 c.c., having a specific grav ity of 10:!2, and some portions of it rising C\'CO 

to 1027. 

1 While lhe non-deposition of urates in the urine of these cases of grannl:ir kidney 
is the almost in,·nrinble rule, aR Bartels here clearly states. a cn..<ie which came under my 
care in November, 1876 1 illustrated the circumstance that urine may deposit urales in 
a. most advanced case of granular kidney, both orga.ns being reduced to as tiny dimeo· 
sions as I have almost ever seen. The ease was complicated by cirrhosis of the Jh·er 
and pericarditis. The specific gravity of thirty ounces of urine pa.ssecl on two days 
amounted to l 028, and the deposition of urate~ upon cooling wns considerable enough 
to deceive me as to the state of the kidneys.-'fHANSLATOU. 
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Even in far acfranced cases of contracting kidney circum
stances may arise to provoke the passage of urine of high con
centration. 

Thus IT. It. (Case x.._'n.), when three weeks before her death she 11ad just got 
orer her first attack of urre mic convulsions, passed during the succeeding twenty. 
four hours only 525 c.c. of urine, having a specific g ravity of 1023. Later on, 
again, when the diurnal quantity rose once more to 1,500 and 1,700 c.c., the spcci lic 
gravity foll to 1012 and 1000. 

Should the process of contraction, however, have advanced 
11p to a certain extreme liinit, ;t appears impossible for the 
urine, 1mder any circumstances, to attain such a concentration 
and specific gravity as it ought normally to present. 

Kumberless observations made by me upon patients who 
1·emainecl under my care up to the end of their live , convinced 
me that in extrenie cases qf this nature, even altlw11gh the 
amount of urine passed per diem fell to a few lmndred cubic 
centimetres only, the specific gravity could not rise any lon.qer 
oter 1009 or 1011. The lightest urine I e1·er examined in a gen
uine case of contracting kidney ha.cl a specific grav ity of 1004, 
ancl wns derived from my \Yiesbaclen friend prev iously spoken of. 

'l'esting the 1trine chemically we find that it gives, as a rule, 
a f eebly acid reactio1i. Should it be alkaline, thi s is either the 
result of decomposition that has occurred since its excretion, or 
the consequence of some dietetic or medical treatment, or per
haps is clerivecl from the complication of some bladder affection, 
as already noticed, ancl which is by no means very uncommon. 
In a description of the chemical constitution of the mine derived 
from kidneys in process of contraction, the greatest importance 
will attach once morn to the qucmtity qf alb1t1nen contained in 
llte secretion. But albuminuria, as later experiences in this 
direction have taught me, is no constcmt symptom in tliis a:!fec
lion. 'l'uengel 1 already announced in 1861 that he had been led 
into error by the ahsence of albumen in the ul"ine of sucl1 
patients, and had failed to recognize their clismse ; but it has 
never been shown by either Tuengel or myself, or any other 

1 Klinischo l\[itthcilungen von der medicinischen Abtheilung des Allgcmeiu. Krnu· 
kenhauses in Hamburg. S. 77. 18G l. 
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ob erver, so far as I know, that albuminuria can be abs nt 
throu<>hout the whole course of the contracting process. Cer
tainl;, albumen in the urine forms one of the characteristic 
sympton~s of" the disease. 

Sometimes, at the beginning of the disease, I have for a shol't 
time jailed to find albumen in tlie urine, and in one case, in a 
subject who was very much reduced, it was absent for a greater 
length of time. 

'The temporary absence of albumen I have witnessed repea t
edly a nd invariably under one a nd the same conditions. Fol' 
}Jurposes of diagnosis the matter is one which deserves to be 
detail ed at greater length. I first had my attention directed to 
the alternating appearance anU. disappearance of albumen in the 
urine by the following case : 

CtLse XXITI.-In 'March, 18i2, a young blncksmith apprentice, A. J .... , twenty-one 
years olcl, came to my clinic on account of pains under his sternum and for frequent 
attacks of palpi tation nnd oppression. Examining his chest, I found the prrecor
dial dullness abno rmally increased, especially so in the direction of tbe clavicle; 
the systolic sound at the apex-beat, and the diastolic sound at the origin of the a01·ta, 
were remarkably increased in strength, the latter being o f a fl apping nature. The 
pulse was tense and pressiug, it's frequency incrcasC'd (from 00 to 100). The pnle 
yellowish green urine conta ined albumen. The diagnosis o f renal atrophy was 
made at the outset, and fourteen days later the pat ient was iul mitted into my ward. 

when lite urine whic/i lie hall vassed dm·ino the nigltt teal 

throughout the enti re long period of seven months d uring which the patient was 
in our clinic, according ns he was out of bed and went about the ward and walked 
out-doors or kept himself quiet in bed. Nor di<l this variable result depend upon 
the period of day, fo r the urine remained free f1om albumcn cluring the day-time, 
when, for C'X (>Cri mcnt's sake, the patient was required to keep in bed by day. 
Towards the end of the time this patient was under ohservation, in October, 
1872, the day's urine, too, cont.ained scarcely a. trace of albumen, so that I enter· 
tainecl the hope of being able to adduce a case of well-established (as I bel iere) 
contracting kidney cured, under my treatment; but my patient, feeling quite well 
himi-clf, got out of patience and quitted the hospital. 

Two and a half yen.l's have now elaspcd since I heard of him, and as he lired 
close lo Kiel, I think this fact may Uc held to show that he has remained well up to 
this time. 
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Exactly lite same constant alternation in the appmrance and 
disappearance qf albumen from lite urine at the commencement 
of contracting kidiU'?J, according as the patient m01·ed about or 
stayed in bed, I ltave observed since tltis in two oilier cases, which 
were abo some time under treatment in our clinic, and which, in 
addition to albuminuria, presented the characteristic sy mptom, 
hypertrophy of I he left side of the heart, in warranty of the 
nature of tl1eir malady. But, in order to be still more certain 
that we wern conect in our interpretation of the facts observed, 
we made some examinations of the urine of another patient, who 
was under treatment in the hospital for Bright's disease ancl 
albumiuuric retin iti s, and who also hacl very considerable hyper
trophy o( his left ventricle. 

In this insta nce both the night and the clay urilw invariably 
containecl albumen, but with this difference, that upon the days 
when this patient walked about out of doors in tine weather 
(Rt11nme1·), the percentage as well as the absol ule amount of albu
men contained in the uriue was considerably in excess of that 
furni shed in the fluid secreted during the night. I will gh·e a, 
nwredetailecl clescl'iption of this in many respect" interesting case. 

Case XXIV.-1\Iarx 'Misfcl <l , thirty-one years of age, a carter, hru.l been attached 
to the army in the French campaign as gumwr, ancl had never been ill. For some 
time he had noticed that he must get up at night frequently to make water. Ou 
the 23cl o( June, 1872, while he was occupied at hi s work, he was suddenly struck 
completely blind in hi s right eye. This lasted half an hour, nncl then his vision 
retlm1ed , but again half an hour later he became completely blinded in that eye, 
the sight of the left eye remaining unaltered. 

Ou the advice of my coll eague Voclckcrs, who had examined his eyes, M. was 
admitted into the medical clinical wards on the 2Gth of June. 

Statf! 011 admisaion.-Paticnt is small, but strong, We'll nourh:hecl nnd of fresh 
complexion, nnd feels perfectly well. The heart's impulse is heaving nnd forcihle 
in the fifth left intercostal spncc in the mammary line. Above and to the left the 
prrecordinl dullness is somewhat increased beyond normal limits. The ~ounds are 
clear nnd loud, the diastolic sound over the aorta exquisitely ringing. Pulse of 
high tension, 90. The examination of lungs and abdomen elicited no abnormality. 
No redema present anywhere. The result. of the opllllwlmosropic ewmi11ation mndc 
by f[err Voclckers is as fo llows: Slight neuritis of the optic nerve of both eyes; a 
few small white specks and little blood effusions in the left retina; in the riglit 
nrtcria ecntralis rcti nm is nn cm bolus. There is very little scnsil;ility to ligl1t in lhc 
right eye; on the left side vision is unaltered. 
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The urine is pale, clear, with a specific gravity of 1007, is secreted in abundant 
quantities and co11tains albumeu, but no tube-casts. These appeared, hoWC\'Cr, at 
later examinations as n constant ingredient, having the form of single, quite pale, 
hyaline casts. 

The patient remained in hospital till July 31st. During this time his urine wns 
carefully collected and measured. It proved, as the average of thirty-two measure
ments, that he had passed 1,000 c.c. of urine daily (the maximum being 2,000 and 
the minimum 1,21;1). The specific gravity, which was most frequently 1010, fluc
tuated between 1007 nncl 1013. 

During this time observations were furthermore made with regard to the propor
tions of albumen found in the urine secreted during n state of rest and that secreted 
during bodily activity, and it appeared that both quantities during the first few 
days contained an abundance of albumen. On the 30th of June the daily quantity 
of urine was 1, 770 c.c., containing four per cent. of albumen, or 7.08 grammes. 
When, on the ht of July, the patient was confined to his bed, the amount of 
albumen at once diminished, and. indeed, fell to such a degree that in some single 
specimens the amount of albumen could not be c1uantitatively determined, as heat 
only mused a slight cloudine~s of tbe fluid. 

After he had been kept in bed for ten days, the proportion of albumen in the 
urine in twenty-four hours, which amounted to 1,585 e.c., had fallen to 1 ~tu of 
one per cent., or 1.331 grammes. \Yhen, after the 13th of July, the patient left 
his bed during the dny, the per cent. of nlbumen in the entire quantity did not 
exceed -12a of one per cent., hardly over two grammes a day. But the percentage of 
nlhumcn was uniformly higher by day than by night. 'Vhile the amount of urine 
passed dming the day, as a rnle, was greater than that durin~ the night, t!te propor· 
tions of allmmen contrtined in the dny and nigl1t urine 1·esprcti1Jely fluctuated bctwccu 
a ratio of 1.5 to 1 and 3 to 1. The exccRS in the amount of albumen contained in 
the day urine was, however, still perceptible when, between lhc 22d and 29th o( 
July, the patient was once more kept in bed both night nnd day, and during this 
period the amount of the albumen contained in the day's mine to that of the night 
stood in the proportion of 1.025 to l and 1.51 to 1. 

On the 31st of July, as he was feeling completely well, M. was discharged, 
though the sight of the right ere was hardly at all improved. 

On the 13th of September of the same year he returned to the hospital. Since 
his discharge he had been feeling so well as to have been able to follow his employ
ment again. But early in September be suddenly fell insensible from the back of 
his horse. Sensibility did not return for several <lays. He had right /1e1niple(Jia aml 
1"ncom71leteap/l(LSifl,. 

State on a<lmission.-Evident emacin.tion since his discharge at the end of July i 
incomplete paralysis of the right leg; nearly complete of the riglit arm i paralysis 
of the facial nerve and of the hypoglossal upon the right side; slight an::csthesirL 
upon the entire right side of the body. The aphasia which previously existed is 
decidedly less i still a fow words arc missing, us well as some letters iu the ali}t111.bct. 
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Ili! ideas arc somewhat confused, sti ll he voluntarily assures us tlrn.t bis speech bas 
impro,·ed in tho last few clays. 

Further examination demonstrated the fact that the area of pra:c<>rdial dullness 
bad become extended since July. The apex-beat could be seen as well as felt in the 
fifth and sixth intercostal spaces outside the mammillary line. The fifth rib was 
plainly lifted up by the systulc. Tile diastolic sound over the aorta was much 
increased. Pulse tense, 80to1)0. 

Lungs and abdomen showed nothing abnormal. The urine was passed in 
ahundancc, was dear and of low specific gravity, containing some albumen, and 
some few perfect ly pale nnd narrow casts; no fever i vision as before. 

Up to the beginning of January, 1873, the patient's condition steadily improved; 
he gained especially in t.h c power of moving his paralyzed limbs, while his aphasia 
remained as noticeable us before. 

On the Gth of January the pat ient stayed in Led, complaining of ringing noises 
in his cars and of black spots before his eyes; his amcmic aspect could not fail to 
attract attention. Upon closer inquiry it appeared that for the hLSt three clays he 
had lost a fJ<>Otl cle<tl of blood each morning at stool; and in the night-,·essel, which 
had been used shortly before, we found from 400 to 500 grammes of bright red 
blood partly coagulated. The rectum was !:iUSpectcd to be the sent of the hcmor
rlrn.ge, ancl for its more thorough examination the pnlicnt was transferred to the 
surgical clinic. The examination here instituted gave uc~ativc results, nnd the 
}l:lticnt was returned to the medical !:iicle again on the evening of January 10th, 
the hemorrhage having meantime stopped. The patient was now rc,·erish. Tem
perature 30.2·- ( 102.3° F. ) in the axilla i pulse llG-120 i ordered sulphate of qui

nine two grammes. 

On January 1 t th the bleeding from the bowel hcgan again, and wns this timo 
intractable; in addition he had troublesome pain in the abdomen i retention of urine 
necessitated the use of a catheter. The patient's strength foiled i his temperature 
foll, and death ensued on January 14th. 

Autops-y.-Skull-cap small, heavy, and tllickcncd; dura mater pale and thicker 
than normal, but easi ly detachable even from the basis of the cranium ; pia mater 
also easi ly detached. 

Braiu substance shining, el·erywherc firm and anr.cmic; ventricles small, their 
walls firm. Tu tlu oulside <f the corpus strialuin upon tlie lrft kide uas a carity tluJ 
1ize of a 1mt1ney, filled with a somewhat brownish, turbid, but completely flui<l suh
stance. The walls of this spot were dark brown, and, especially towards their lower 
portion, were of a. soft consistency. The ciwiry itself was surroundt:d with white 
brniu substance, but it extcnde<l forward into the anterior lobe, nnd backward 
into the inferior cornu, in the shape of a fissure, the full length of wl1icli was 7 
cm"., its greatest width 2} ems. The brain substance round about this fi!l<;urc wns 
colored brown, nnd softe r than normal. Almost exactly corresponding in situation 
to this lesion on the le ft side, but situated !l iittlc deeper down b('low the corpus 
striatum on t.hc right s ide, wns n long cleft two centimetres long, filled witll fluid 

exactly like tltat which was found upon the left sid~. 
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Upon removing the sternum the pericardium was largely exposed to view, but 
it contained onh· n little rlcar fluid. 7'/l.e heart, especially its lift untrick, was 
enlar(led to colos;1l dimensio11s. It was 12 ems. in length, and 12 ems. in breadth; 
its walls 3 ems. thick; its muscular substance was exceedingly tough. The valves 
on the left side were strongly developed i their substance was firmer than normal. 
There was slight roughening upon the ventricular aspect of the nortic valves, uu<l 
numerous yellow patches ap1,c ~reel on the inner surface of the ascending aorta. 
Right side of the heart somewhat dilated; vu Ives tender; nothing wrong about 
the lung; in the abdominal cavity there was a small quantity of dirty, \Jlood-colored 
fluid; spleen and liver normal. 

The lift kidney was!) ems. in l ength, 3.5 ems. in breadth i weight 6!) grammes. 
Capsule only firmly adherent iu the upper two·thirds, where on its removal some 
portions of the renal substance were detached. 'flic surface of the kidney in its 
upper po.rt was very uneven, owing to the presence of fine grnnulations, \Jut it was 
perfectly smooth and even in its lower portion. This lower smooth portion of the 
surface of the kidney stood out in prominent contrast to its upper hair, being sepa
rated from this contracted part by a led ge- like boundary. The upper portion was 
very decidedly atrophied in its entire suhstance, Lut prinC'ipally in its cortiC'al pnrt, 
so that the pyramids nearly reached to the pPriphery of the organ. Bctwef:n the 
pyramids there was only a very small amount of grayish red cortical substance. 
As a whole the aspect of the kidney was rather auremic than otherwise, its suil· 
stance firm and tough. P elvis of kidney narrow. 

The right kidney was 8 ems. long, 4 ems. wid C'. somewhat t11icker than the left, 
nnd weighed 73 grammes. Capsule everywhere adherent. The whole surface was 
uniformly covered with fine grnnulations. The cortiral substa1!Ce, rather paler than 
that of the left kidney, surrounded the bases of the pyramids gt•nerally with a 
broader harder than was found in the left kidney. Its general consistency and 
oLhcr features resembled those of the other organ. The stomach was normal. 

Intestines thin-their mucQus membrane quite strikingly pale, only here and 
there a. few small venous rudicles filled with blood i nu trncc of ulceration any
where. 

Tlie following case is tlie only one tltat ltas come imder mJI 
obseniation in which albumen was entirely absent from the 
urine thro11,r7hout, ancl where, therefore, the renal malacly was 
not recognized during the patient's lifetime. 

Case. XXV.-A gardener, fifty-six years of age, from Kiel, who had led the life 
of an ndvcnturl"r for some years, the greater part of his time Jrnving been pas~ccl in 
America, was brought into our hospital here at noon on January 26, 1873, in a 
state of complete unconsciousness. By chance I l1appc>11ccl to be present at the time 
of his admiss ion and examined him immediately myself. A11 thal could be lcnrned 
of the hi story of the case was that the patient had for some consicleiahlc time be('D 
a regular drnukard, and as a rule spent about half a thalcr daily on common 
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llollancl schnaps, but ate very little. It had struck the people at the tnvcrn where 
he stayed that his strength had been declining visibly for the la.st few wcl'k~. Ile 
would uot go out at all, but came down of a morning from his sleeping apartment 
to the dram shop located in the same Llousc, and had to be carried up again c,·cry 
evening, drunk. On the 2.3th of January he ne\'er made his appearance, and was 
found lying insensible on his hcd, which was in a cold room. 

Lpon his admistiion on the 2Gth, we were struck by the tm·y low temperature of 

his limbs, tmd hy means of a thermometer introduced into the rectum found that 
the temperature of the INwels was 28.2 C. (ors;; F.). Tlic pulse at the wrist was 
not to be (c}t, nor could the heart be relt. 

But with the stethoscope one heard very famt heart-sounds, and we were able to 
count jifty two contrartions <f the lieri1't per •mimtle. Hcspirations sixteen. By dint 
o{ protrncled hot baths at 40° C. (104 .ii'.), we succeeded in gradually warming him 
so far that by the evening of the 27th of January the temperature in his rectum 
had risen to :.!7.8 C. (100. l F.); but this always dropped down again directly the 
patient was put buck into bed, after being for hours kept in the bath. It was not 
until the lst of Fubruary llmt these wanning baths could be discontinued. 

The attempt was made on the very first day to drnw ofI the contents of his blad
der by a ratheter, in order to get some of his water. But this was thwarted by a 
very high degree of stricture of the urethra, and on the fo llowing days all the mine 
was passed in his Ued. It was not until the 29th of January that we succeeded in 
gctt111g 425 c.c. of urine. 1'/tis was clear, 1·atlter dark brown, qf m1J<krakly acid 

renctio11. Specific yravity 1013 i no allnurum. 
As the patient recovered himself a little, it was apparent thnt he labored under 

clclusions
1 

ancl was constanlly delirious. J Iis temperature on February 2d went M 
low as 35 C. (06~ F.) 1 and even on the 7th stood at 3G.4 (07.5) in the rectum. 
The pulse was 56 to 58. He began to have a keener appetite for the first time on 
February 7th, aud from this date the temperature and pulse recovel'ed their normal 

hcight
1 

but the delirium sti ll got worse, so that by night he o fttn wandered about 
in the ward. 1 Unch:r these circurnstauccs it was excessively difficult to coll<'ct all 
his water, for when he went about some urine constantly dribbled away from his 
bladder. For all this, we sucecc<lcd in collecting nearly nil that passed for four 
different days. The amount varied between 850 nucl 1,050 c.e. i the specific grav

ity between 1012 and 1018. 1fo alb1imen was conlahwl ill any vortion of this, and 
Ull're was so liltle urea. thrit durin(J no one day did t!tis measure more than len 
gr1wo1Us. 011 the 20th of February the patient was vaccinated to protect him from 
small-pox, at that time prernlcnt. Six perfectly healthy rnecinc pustules were 
dt,;l·clo1)ccl; but on the evening of the 26th of February fcnr set in with a temper· 
nture of 30.2 C. (102.2 F'.). Ou the follow ing day the tempC'rnturc was main
tained at over 40" C. (lO·l F.) , nnd on March 1st even renC'hed to 4 1.4 ° C., or l 06.2° 

1 o Car as I know, this is the only well-observed case in which an individual, whose 
tempF'rature tnken in th~ rectum had fnllcu to 28.2 C. (8~{ F.). has completely recov
ered and nrniutaiucd his natural heu.t again for aay length of time. 
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F. With the commencement of the fever his strength visibly declined; he passed 

both freocs and urine prP.tty regularly uu<lcr him, and we could but rarely obtain 

even small quantities of his urine; but this, since Ms Jeter began, contained 1mall 

amounts of albumen. 
Under symptoms of increasing debility death ensued on the 3d of :March, early 

in the morning. 
The following facts only need be given from the record of the post-mortem: 

Both J.:idneys were embedded in a very thick panniculus adiposus. The right one 

was diminish.ell in size, measuring 10.5 centimetres in length. Capsule firmly adher

ent. Surface irregularly granular. covered with numberless large and small cy:.ts. 

On section the substance of the organ was very pale, of a grnyisb red. Pyramids 

small, cortical portion relaxed. Left kidney 'lJery amall, 8.3 ems. in length, 3.3 ems. 

in breadth, 2.3 ems. thick. Capsule cYerywhere firmly adherent, surface unenn, 

nodular, and presenting both large and small cysts. Bladder much distended with 

dark brown urine, acid, containing an abundance of sediment; but on heating this 

by boiling, or after the addition of acetic acid, it hardly became even cloudy. The 

walls of the urinary bladder were very thick, its inner surface covered with vc1·y 

prominent trabceulre. Orifice of the urethra exceedingly small, frrenum consider

ably distorted by cicatrices. Traces of old scarring on inner surface of urethra. 

No trace of redcma of the subcutaneous cellular tissue. There were a few drops of 

clear scrum in the pcric:u·dium, pleura, and peritoneum. Heart very large, but ,·cry 

much relaxed. No cause of the febrile process Li e had developed was discovered in 

the Lody. 

Under all circurnstances, however, the arnount ef alb11men 
containecl in the urine in the course of genuine contracting kid· 
ney is insignificant in comparison with tlte high percentage 
furnished in inflammatory processes affecting the same org1in. 
Indeed, one may say that the most albuminous urine furnished 
by the contracting kidney hardly, as a rul e, contains so much 

albumen per 1,000 parts as that furnished by the inflammatory 
kidney per 100 parts. It is self-evident that the albumen yaries 
in its amount considerably in the different cases and in different 
samples of urine from the same case, fluctuating between a 
scarcely perceptible cloudiness on boiling and an amount of ii 

parts by weight of dry albumen to 1,000 parts by weight of 
urine. Exceptionally, for instance' after an attack of urremic 

1 The connection between epileptic attacks o.ud the presence of albumen 111 the urine 

has been already noticed by me. 
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convulsions, I ham nevertheless found enormot1s quantities of 
albume11 temporarily to ex ist in the urine furni shed by contract
ing kidneys, the amount reaching, for example, 2.3 per cent. 
(compare Case XXL ). But as a rule one Jinds only a fe w parts 
per 1,000. Tlte daily loss ef albumen susta ined by patients of 
this kind reduces itself, in spite of the ordinarily profuse urinary 
secretion, in most cases to an extremely small swn per diem, a 
few grammes only or the fraction merely o( a gramme. A H ti 
result of a large se ries or analyses which wern institutecl in our 
clinic here upon the ul'ine of such patients, I will here introduce 
a (ew cases in brief calculated to throw light upon this subjec t, 
remarking at the same time that I have only selected those cases 
in which the diag nosis has been verified by post·mortem exami
nation. 

K. , a brewer, forty years of ag-c, pn.c;sed , on an average o f twenty-one analyses, 
conducted during a period o f three months, 1.3 grm. of albumen daily. Three 
years later hc clic<l with urremic symptoms. 

B., a tcnrhcr or gymnastics, fifty-six years of age, upon a mean of eleven :mul
yscs, institu ted at wide intervals of time during tbc lust years o f his li fe, passed 
1.480 grm. Tic died of ccrcbrnl apoplexy. 

The brewer :M., aged thirty. four years, who died of hemorrhage from his bowels, 
passed , t.he half.year before hi s death, according to tile mean of fourteen um.1.ly· 
s.::.~, 2.103 grms. of albumen daily in his urine. 

S, a laborer, thirty·two years of age, in the last six weeks before his dea th, 
which followed hemorrhage fro m the nose and bowels, wit.Ii uncmie symptoms, 
1usscd, as the mean of thirteen analyses, 5.962 grms. o f olbumen dail y. 

Two young g irl s, aged respectively eighteen and twenty, died with urremic 
symptoms shortly after their reception into the hospital, and after death their 
kidneys were found contracted in the most extreme degree. The total amount o f 
urine was collected in the one case for three and rn the other for four days, and 
aualyz.ccl The first had been passi ng 2.4 gnns., the second i. s:; gnu. of albmncu 
per diem. 

The cases here placed together and those p reviously detailed 
will suflke to give a correct impression of the diurnal loss of 
albumen which patients experi ence in the progress of the process 
o( coutraction of the kidneys, through the abnormal conditions 
under which the urinary secretion then takes place. They show, 
too, that at th e commencement of the malady the excretion o( 
albumen is very insignificant-so much so that it is not every 
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portion or urine that contains albumen at all; and that, as the 
disease progresses, the total loss o[ tt!bumen sustained increases, 
until towards the end, as the powers fail, and the heart's contrac
tile faculties too, the loss of albumen diminishes again, 01· it even 

may cease to be excreted altogether. They show, further, that 
only peculiar conditions, such as affect the geneml circulation, 
and which can be provoked by the severer kinds of epileptic 
convtdsion, will lead temporarily to the excretion of as large 
amounts of albumen (percentage as well as total) as are ordi

narily furni shed in tile parenchymatons inflammation of the 

kidney. 
~Iy own observations have far ther taught me that, in one 

and tlte same inclividital, the anwzrnt of albwnen contai1Zecl in 
the ur ine in contracting kidney will be subject to great narin· 
lions, aceordiug to the mode of life, the food, and the general 
state o[ uutrition. P eople who are reduced and debilitated by 
prirnt ion and neglect apply to a hospital when they bPgin to 
become dropsical. They pass a very pale and cxceeclingly light 
urine, which has but little albttmen in it. If, under good regime 
and careful nursing, these iudiridual s pick up, the dropsy very 
rapidl y subsides, and the strength may be recovered neal'ly as 
rapiclly, so long as the renal affection is not too far advanced. 
As soon, howcvcr1 as the patient begins to test hi s powers 

and to go about actively, etc., the absolute as well as relative 
amount of albnmen contained in the urine in creases again, as 

has been amply shown above. This increase in the total amount 
of albumen lost appeai·s natural, because the total quautity 
of mine excreted, under the conditions here mentioned, is 
increased. 

No constant ratio exists between the percentage qf albumen 
and tile total quantit?J of itrine; still, as a rule, I have rccog· 
nized a higher percentage of albumen as coinciding with notable 

decrease in the quantity o[ the urine passed during twenty-four 

hours. The following examples, however, illustrate how much 
this circumstance may be dependent upon the state of the organs 
of circttlation. 

The laborer St., u man of athletic build, was taken in to the hospital on the 3d 

of June, 1868, on account of auasarca of his lower extremities. His comvlcxion 
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was pale, and he was much debilitated; hia urine contained albumen, amt Ids hrart 
waR ltypertropltied. With rest and gooJ. care he picked up very quickly, so that 
in a very short lime the redcma o[ his legs disappeared. During the six month;; 
be stayed in the hospital he rejoiced in an excellent appetite, and soon after his 
admission felt well every way. During the six months he was under our observa
tion seventy-six complete analyses of his urine were made, which gave 2,200 c.c. of 
urine as the daily al'cragc cxcrctccl, containing 7.37 grms. of albumtm and 33.38 
gnns. of urea. The largest amount of urine passed by him u7>0n any one day during 
these six months was 4,200 cc., sp. gr. 1006, alhumcn 0.008 per cent., or 4.l tG 
gnus.; the smallest was 1,GOO c.c., sp. gr. 
grms. Thus, in this case it that the 7>er 
diem cont<tincd, both. amow1t of tltut 
wasfurniltltc<l on any day during the 7ierio<l he wwt under observatiun. 

On the ot her hand , the girl Kr. whose case was given uhovc, antl who suffered 
from an attack o[ cnclocarditis in the course o[ her renal malady, leaving her with 
mitral insufficiency, during the last month of her life passf'<l only 7ti3 c.c. of urine 
daily, as the mean of twenty analyses, and lo!:.t on an average 1.23 grms. of nlbumm 
per diem. Herc lite laryest q1umtity of urille excreted on any day wus t, 180 c.c.: sp. 
gr. 1011.5.; albumen 0. 18 per cent., or 2.12 g rms. ; and the smallest quantity was 
420 c.c. i sp. gr. 1011; albumen 0.12 per cent., or 0.504 grms. 

In both these cases the state of the circulatory organs unmis
takably made itseH felt in influencing tbe amount ancl chamcters 
o[ the renal secretion. In the robu st man the increased blood
pressure in the arterial system, resulting from the hypertmphy 
of the left vcnt1·icle, produced polyuria and an abundant excre
t ion of albumen from the afl'ected kidneys. In the girl the 
insufficiency of the mitrnl valve rendered the previously hyper
trophiecl heart powerless to maintain the requisite tension in her 
arteries, and thue the urine previously so abundant fe ll below 
what was normal, and the quantity of albumen contained in it 
became insignificant. 

Corresponding to the low specific gravity of the urine in 
contracting kidney, its percentage of solid constituents, and 
especially ef urea, is abnormally small; and it stands to reason, 
therefore, that the }Jercentage of solids, like the specific gravity, 
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will vary inversely with the rise and fall of the diumal amount 
of urine. 

The laborer St., previously noticed, passed ns the largest amount of urine among 
seventy-six separate analyscs4,200 c.c., having asp. gr. of 1006, and containing 0.6 
per cent. of urea. The highest urea. excretion amounted to 2.1 per cent., nnd 
occurred when the quantity of urine passed per diem was respectively 21075 and 

2,100 c.c. (and when the sp. gr. was 1013 and !OH>). 

\Vhen I reckon up all the cases in which I possess analyses of 
the mine, and in which the diagnosis was con1irmed by autopsy, 
I fin cl that it is an exception to the ritle to meet with more tlwn 
2 per cent. of urea in tlte itrine of contracting kidneys, and that 
an amount exceeding this occurs but rarely even in patients 
whose renal malady has been recognized for years before their 
death. As a rule, in well-marked cases, the percentage of urea 
stands betzveen 1 and 2 per cent., and occasionally even falls 
below 1 per cent. But in the larger number of instances the 
sensible dPfieienry in the urea dependent upon the small per. 
centage amount in which it is excreted is concealed for years by 
the polyuri'i associated with the malady. 

The hrewcrl{., ret. forty, three years before hi s death excreted 19.24 grms. of 
urea us hi :; daily average; the teacht'r of gymnastics B., in the last year of his life, 
22.53 gnns. The brewer M. , aged thirty-four, passed 26.04 gnns. six months before 
h is death; the day-laborer S., 26.47 gn11s. 'The case of the l:iborcr St., already 
mentioned, who passed a. daily average amount of 33.83 g: nns. of urea, reckoned 
from seventy-s ix analyses and extended over a period of s ix months, shows that if 
the general state of nutrition be good, the appetite excellent, and the food healthy 
as well as abundant, the excretion of urea through contracted kidneys may reach 
and Uc maintained at quite a high measure. 

Jn individnals who are much reclnced in their general nutri
tion the total amount o[ urea excreted daily is materially dimin
ished, and that for obvious reasons; and the same thing holds 
true when in tercnrrent disorders of the general circulation effect 
a diminution in the arterial tension. 

As examples of cases o f this first kind, I have adduced three o f extreme atropl1y 
of the kidneys affecting three .young gi rls, whose respective ages were twenty· two, 
twenty, ancl eighteen years, ancl who excretecl in the last weeks o f their lives daily 
averages of 10.31 12.5, un<l 8.8 gnns. of urea. 



RENAL CIRRIIOSIS.-PROGRESS OF TllE DISEASE. 447 

Kr., the girl of whom I have so repeatedly spoken, whose renal affection wJ.s 
complicated by mitral insufHcicncy, passed during the last month of her life au 
average o( only 12.ClS grms. of urea daily. 

I have paid less attention to the other constituents of the 
urine in these cases of contracting kidney than to the abnormal 
and anomalous substances hitherto referred to. Still, in every 
case in which the urinary secretion has been analyzed quantita
tively for the amount of chlorides and phosphates which it 
contained, I have found these substances to be present in less 
than the normal proportions. 'rhe total quantity of chlorides 
excreted in the urine may indeed on particular clays considerably 
exceed the sum which sound kidneys excrete per diem in indi,·icl
uals upon an ordinary diet. But in those who are already mnch 
weakened, the daily amount of these substances excreted is far 
below the normal average. 

The girl Kr., for instance, excreted as the mc:m of eighteen analyses instituted 
during the last months o{ her life only 1. 7 gnu. of chlorides, and 0.54.4 grm. of 
t>hosphoric acid. 

The notorious dependence of the excretion of these substances 
by the kidney upon their ingestion in food renders the result of 
furthpr investigations in this clirection of no great valu" towards 
determining the qtwstion at issue. 

In the grpat rnajol'ity of instances of contracti11g kidney we 
find uric acid in but small quantities in the urine; in very dilute 
specimens we can occasionally obtain a mere trace of uric acid, 
precipitatecl by the addition of hydrochloric acid. This, how
ever, certainly does not depend upon the state of the kidney; 
for in the urine of a case of old chronic arthritis which was itself 
albuminous and furnished by kidneys which were implicated in 
regular contracting disease, as proved by an autopsy made a few 
months later, I one clay found a thick lateritious sediment with 
large grains of urinary gravd in it, anrl thoroughly well formed 
crystals of uric acid. 
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The urine furnished in regular contracting kidney disease, 
as a rule, deposits only very small amounts of sedimtnt, and 
if secreted in abnndance, as it ordinarily is, absolntely none 
at all. 

Fol' the microscopic examination of thi s sed iment, in Ol'der to 
rnakl' it of a ny a,·ail , the supernatant urine must be very care. 
fully poul'ed off from the vessel, and the sedim ent at the bottom 
should be collected in a proper funnel·shaped or tall champagne 
glass. Here, aftel' a while, a faint gray cloud wil l sink to the 
bottom, and after pouring off the fluid the last drops at the bot. 
tom may be used fol' exam ina tion under the microscope. I pre· 
fol' thi s mode or collecting the formed elenwnts from the urine to 
a filtel', since hy thi s last plan the micl'oscopical preparation is 
often so dirtied with fragments of fibre from the paper. 

Jn a sed imPnt prepared in this way one finds a few scallered 
casts under the microscope, side by side, pediaps, with some 
nvstal s or uri c acid or oxalate of lime. But these casts are BO 

ra~c that we often ha\'e to put up a good many specimens and 
search a long while before di scovering even a few of them. Most 
or them arc of the narrow variety a nc1 pe1/ectly ltyaline, or else 
lightly st ippled wilh a few dark granules or finest fat-globules. 
It rarely happens that a broad cast is encounter~d, and still less 
usual is it to find a dark granular cast. I cannot remember 
ever having found waxy, refracting, yellow.colored casts in 
tltis kind of urine. 

I found narrow hyaline casts in lm·qe mtmbers in the urine of the tencher of gym

tics n., aper an atlflck of 1ircemfo convnlsions 1 which he went through with he 
months before his death. In later examinations I had great difli.culty in finding 

any, and then only a few. I found a larger number of br<md and dark granultir 

casts in the sinyle inaUmceof t!te laborer S., fi\'C weeks before he died o f hemorrhages 

from his nose and intestines. These forms, however, disappeared a few days after 

his admission into the hospital i and afterwards we only found narrow :md hya

linc casts in moclcratc quantities. 

1 This observation recalls one like it made by Huppert in rm epileptic case. After 

severe epileptic fits, he found not only nlbumen invariably in the urin J, but hyaline 

castR, too, in the specim ens passed within the first three or four how .. after the fit.

Virclww's Archiv . Bd. 59. 
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l solate<l ep itltelial cells f rom tlte renal tubes are seldom 
presented in the sediment of this urine ; but one discove1·s some
what oftener a few healthy-looking epithelial cell s, with d istinct 
nuclei clinging to the casts, both to the narrow ancl to the broad 
ones; but there are never many of these, ancl seldom any cells 
or fragments of cells in the course of fat ty degeneration. 

Occasionall y, too, small as well as larger octaltedral crystals 
o( oxalate of lime are seen attached to the tube casts. Sometimes 
we find a few scattered red blood-corp1iscles in the sediment or 
this urine. But any quantity q/ blood mixed with the urine, or 
enough to bestow the recognized sooty reel brown (toast and 
water), crumb-like sediment a t the bottom of the vessel, is a 
thing which I have only seen in the case which was complicated 
with enclocarditis, ancl to which I have frequently adverted. 
\\' hite blood-corpuscles or pus-cell s, which in some cases are 
present in some abundance, will al ways have been added to the 
urine from some one o[ the mucous tracts belonging to the urin
ary passages ; a t least, one invariably finds epi thelium deri ved 
from the pelvis of the kidney, or from the ureters or bladder, 
side by side with them. 

Except in one ins tance, I have only instituted an exmnina
tion of t!te blood of pa tients suffering with contracted kidney 
quite in the last stages of this malady. In every case I proc ured 
the blood by means of small venesec tions, made during the life 
o[ the pa ti en t. 

The chief fea ture to which I directed my a ttent ion was the 
specific gravity of tlie blood- serum. In only one case Lh e specific 
gravity of the whole mass of the blood was ascertained . This 
was taken in the case of the laborer S., from blood drawn by 
venesection five hours before his death ; the specific gravity was 
1050. 

The specific gravity of the serum in the different cases is 
expressed in the fol I owing table : 

VOL. XV.- 29 
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Description of l ndh·ldual. Sp. Gr. of Scrum. Am~~n~~~ 1~'~11.tcr 

Laborer, S . . . .. 

Girl, 11. TI., dropsical. . 

Girl , Kr., dropsical. . ... 

Girl , C. L., dropsical. . .. . . 

Lnho rcr, II. II. , d runkard,

1 

d ropsical.. . ... .. ..... . . 

1030.58 

1022.SO 

1023.40 

1021.00 

1024.80 

8G.6V % 

Vl.16 % 

87.15 % 

88.77 % 

VO.G6 % 

1------
Vcnescction 5 hours before 

deuth by hemonhuge and 
urremi a. 

Vcncscct ion the day before 
dl·nth by urremia. 

Vcncscction shortly before 
d eath by uncmia. 

Vcncsccti on the cla y before 
death by urrr:-mia. 

Vcncsection oneyearhcfore 
d eath, ondcrtaken fo r the 
relic ( o [ un:cmiccouvul
s ions. 

I have several times been able to show urea obtained from 
the alcoholic extract qf the blood of sit"h p atients as tliese, in 
tlte form of nitrate of nrea, and once in notable quanlit!J ; but 
in the larger proportion of cases t!tus tested f or u rea tlte blood 
gave negative results. 

~fy own observations upon the blood certainly admit of my 
arri ving a t no conclusions upon the na ture o[ this fluid in the 
early stages or the complaint, for such examinations as were 
made were instituted upon the bloocl of pel'sons in whom the 
renal atrophy was excessive, or who were reduced in their gen
eral nu t ri tion, like the clrunlrnrcl last re[en ecl to, by some otl1er 
means. It is wortlt no ticing merely tha t the last foul' cases con
cur in exhibiting low specific gravities i11 theil' blood-sernms as 
well as cl l'opsy. 

Bu t from the excellent state of nu trition and undiminished 
streng th which so many indi\"iduals enjoy fo 1· yea l'S after their 
renal d isease has begun, we must conclude tha t the blood pre· 
se!'ves its normal jll'Operties fo r an equal leng th o( t ime, and 
that its normal consti tuents are combined in their nol'mal pro· 
pol'tions in spite of the kidney a!Iection. It is not until the 
kid neys a!'e reclured to a sta te in which they can no longer 
fulfil tlw functi ons allotted to them, and when, therefore, reten· 
tion of both water and urinary elements tak es place in the SJ" ' · 
tern at large, tha t the bl ood appeal's to be mol'e aqueous than 
is normal and to be contaminated with the constituents or the 
ul'ine. 
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Review of tl!e Post-mortem Appearances. 

Genuine contracting disease affects both kidneys and both 
organs equally in most cases, although instances do occur in 
which one kidney is altered to a much greater extent lhan the 
other, ancl other instances in which a portion of one kidney may 
stiller a grarnr degree of change than the rest of it. The result 
of these changes in well-marked cases is a very considerable 
reduction in the voltune of the two glancls, so that in extreme 
cases they do not appear larger than children's kid1wys. It is 
the cortical substance which is the principal seat of the atrophy; 
an atrophy so considerable that in some cases a quite small mar
gin of corticnl substance, hardly measuring more than a few mil 
limetres in depth, surrounds the bases of the pyramids. The 
medullary substance itself, however, does not escape atrophy; 
its co11es shrink into very narrow volume, and on section appear 
to be closely packed together through the wasting of the inter
vening glandular substance. 

The pelvis of the kidney is occasionally di stended to a pouch 
or pretty capacious size, but it is oftener drawn together into 
narrower dimensions than normal, ancl this appears to be tho 
rule. As a rule, there is no change in the larger vessels entering 
the hilus of the kidney. The capsule is tougher and thiclrnr 
than normal, ancl adheres firmly to the surface of the orf!a!l 
so that it can be separated from this only with clifliculty. Por
tions of the renal substance are always found atlhering to the 
capsule. 

The surface or the gland, laid bare by removal of its capsule, 
presents an uneven appearance. owing to the presence or a num
ber of tiny noclules (grannies) which appear to be scarcely as 
large as millet seeds ancl are pretty uniformly of the sa me size. 
Among these, in many instances, we find cysts fill ed with clear 
contents, sometimes in large numbers, many of them no larger 
than the solid granules, but some as large as a hemp seecl a11cl 
eren larger. 

ThPse small kidneys are remarkably tough, ancl offer consicll'r
able resistance to the knife upon section. The cut surface, too, 
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occasionally presents a number of small cysts situated in the 
scanty cortical substance. 

The color of the kidneys is not alike in different cases. Some
times one finds these glands dark colored throughout, reddish 
brown; in other instances they may be strikingly pale, looking 
nearly grayish white; this difference is ev idently due to the dif
ferent amounts of blood contained in the kidneys of the dead 
body in different cases. In no instance, however, do kidneys of 
this kind exhibit that marked yellow color in any poition of 
their substance which di stinguishes the remnants of kidneys in 
a state of fatty degeneration in secondary contraction alter 
nephriti s. 

The microscopic examination of kidneys thus altered by gran
ular atrophy shows that the diminution of the organ is attained 
by extensive wasting of the glanclular structures proper, the 
renal tubes with their epithelium and the vessels attached to 
them. Between extensive layers of very firm and chiefly fibrous 
organized connective ti ssue are found some well -preserved renal 
tubnles, lined with normal epithelium, and having healthy Mal· 
pighian tufts attached to them; but such tubuli are only few in 
number and mostly widely separated from each other, or else 
are distribu ted in patches by themselves. "\Vhether the lines of 
stl"iped tissue found in the interspaces are correctly described as 
consisting of the remnants of the membra nro propriro of urinary 
tubules, deprived of their epithelium and therefore collapsed, 
is a question which I leave undecided . One very rem11rkable 
microscopical appearance is the great number of wasted glome
ruli which appear like dark round bodies, and in which the 
outline of the capillary coils is still plainly perceptible; they are 
often grouped closely together, a.nd appear much smaller than 
the normal Malpighian tufts which still r emain; they lie in the 
midst of the striped and fibrill ated connective tissue, perfectly 
independent of the tubuli uriniferi. R ound about these rem
nants of wasted capillary tufts one recognizes fibrous tissue 
bands, which run concentrically round the glomeruli and unite 
in forming a thick, close-fitting capsul e around them. 

Wherever the little cysts above described present themselves 
in the cortical substance, their walls appear to be a homogene-
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ous membrane, which is often strengthened by external fibrous 
layers; their contents consist of a perfectly stmctureless, trans
parent, gelatinous mass. These cysts appear to be developed 
from partially dilated and strangulated rnnal tubules, the con

tents of the tubes having subsequently suffered colloid metamor· 
phosis. 

Grainger Stewart 1 is of the opinion that some of these cysts 
proceecl from dilatations of Bowman· s capsules, for in them he 
found the compressed capillary tufts lying pressed up against 
one side of the wall of the cyst. Klebs 2 has observeil the same 
thing. This author, too, in support of the idea of the formation 
of the other cysts from strangulated portions of the curling 
tubuli, adduces their orderly arrangement next each othe1-, like 
strings of pearls. In the colloid material filling the cysts Klebs 
was often able to recognize the boundaries of the particular cells 
from which these masses had proceeded. 

The granules upon the surface of the kidnPy appear, under 
the microscope, as remains of renal tuhuli still beset with epi
thelium. Here and there one sees thi s epithelium in a state of 
fatty degeneration, but it is more usually pprfectly normal. 
Nothing abnormal is traceable in the straight tubes in the pyr
amids. 

Stwh a state of general degeneration as we have here described 
is by no means ani1·ed at in every case. I have examined kid
neys where only partial contraction had taken place. This may 
occur as foll ows : one part of the kidn~y (its upper or lower 
end, for example) may retain its perfectly normal appearance, 
whil e the whole of the rest of it may be contracted. In such 
cases I Jound that the capsule was easily detached from the 
sound part, but adhered 1hmly to the diseased half. The sounil 
part pt·esentecl a perfectly smooth surface, the diseased portion 
being granular and knobby. The hea lthy portion was promi
nently rai sed on the surface of the organ, and stood above the 
level of the diseased parts (compare Case XXI\r.). In other 
in lances the contraction has been found to occur in patches, in 
which case it invariably commenced at the hilus of the organ, so 

' L. C. p. 162. ' L. C. S. G64. 
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that the surface of the kidney was to a g reater or less extent 
depressed, and this irregularly, smooth insulal' portions being 
found standing out upon the su!'face, and being s"urroum1ed by 
other nodular depressed parts wltich lay between them. In 
these fol'm S of the contl'acting disease the p!'ocess was always 
farthest ad rnnced round about the hilus, the upper and !owe!' 
extremity of the organ as well as its convex bol'del' having 
suffered mu ch less, and in these parts were found the largest 
islands of well preserved renal structure. But in all these cases 
the total volume of the kidney, although thus only partially 
contractec1, had sufiered considemble diminution, and the indi
vidual s, too, in whose bodies I found these changes, had expe
rienced during life the cleares t sym ptoms of renal contraction . 
The last case of thi s kincl which I saw was in consultation with 
the la te DI'. Th. Simon, in Hamburg, to whose kindness I am 
indebted for sending me afterwards this description of the post
mol' tem appearances : 

Right kidn('y the s i?.c o f a nut. Left kidney evidently had form erl y been hyper
trophied, nnd was over five inches long. Its lower portion was correspondingly 
th ick ; but the upper part, and especially the middle portion, from the pelvis of 
the organ outward, was the scat of advanced contract ion. llypcrtrophy of the 
left ventricle. 

It is just in snch cases as these of p artial contracting kidney 
that both kidneys are not always equall y di s<>asecl. I have thus 
seen ono kidney completely contrnctecl and fo und the other 
perfectly sound in its lower qua1·ter ; and, ap;ain, one kidney 
cont1·acted in its lower half, while the uppe1· half and the whole 
oth er organ we 1·e in a condition of infiammatol'y s welling . 

• \ side from these changes in the kid1wys, when both organs 
ar0 ufie('tecl and highly di seased, there is but one other almost 
constant pathological condition fo und in the body after death, 
namely, hypertrophy of the left ventricle of the hea l't. Erery 
other organ may be perfec tly normal, and in far the larger pro
portion of the cases there is not a trace of drops?J p resent . 

. \. ,·ery ordinary feature or this di sease, and one which may 
certainly be designated as a sequel to tlw renal affection, is the 
peculiar alteration qf the retina ; it occurs very often in both 
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ryes, and is noticed more inva1iably tban any other complication. 
This is the cause of the disturbance of vision which aITects so many 
patients in the course of their renal malady. I append below (p. 
4iGJ a $pecial description of this from the lWn of my colleague 
YoPlckers. .A further very ordinary e\'ent fou nd after deat h is a 
considerable thickening of the skall cap. The entire skull case 
is more massive and heav ier than is normn.I. The thickened 
durn mn.ter adheres Jil'mly to the inner smface of the cranium, 
and the furrows which ex ist for the arterial bmnches on its 
internal aspect are deeply grooved, the diploe substance of the 
bone itsell being remarkably thickenecl. l lere, no doubt, is 
evidence of a hyperostosis affecting these bones. 

It is not um1sual to find apoplectic effasions in the snb:tance 
of the brain, often q uite extensive, while the blood efl'w;ed may 
or may not hMe broken through into the Yentricles. I have 
seen enormous destruction of bra~n tissue, through extrnvasa
tions, in the bodies of persons who have died of this renal dis
ease. 

Lastly, I must mention the dropsical ~!fusions which one 
finds in some bodies, in Lhe cavities as well as in the meshes of 
the intercellular tissue, and which are n.ttributable to tlw n•nal 
affection. Tb is dropsy is seldom of any extent, ancl only q ui te 
excPptionally reaches to the amounts which we meet so com
monly after parenchy111atons nephritis. 

The general condition ef nutrition thmnghout the body may 
be pel'fectly nornrnl, so that we cannot regal'cl loss o( fat 01· wast
ing of muscle as necessary accompaniments of thi s renal dis
ease; although it is perfectly true that the self-same malady, 
in sonw cases, when it reaches, so to speak , its t-xt remest grade, 
and when the functions of the gland substance ai·e completely 
exhau sted, does lead to general marasmus. But in a ,·ery de
rided rnajol'ity of in ·tn nces tl11' aITection pro,·es fatal, eithe1· by 
ur;em ia or cerebral n.poplexy, OI' by so 111 e fl11al acute inflamma
tory effu sion into the pleura, the pcl'ical'Llium, the abLl ominal 
cadty, the lung tissue itself, the skin, or the int<>rcellnlar tissue, 
long befon' the final limit of destruction of thu kid ney is reached. 

I njlcumnrtlory erwdations are n.mong th L' morn frequent ap
pearances found in the bodies of these patients, anil may, under 
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these circumstances, be looked upon as having been the immediate 
can e of death. The grounds upon which I consider these inflam
matory processes, occurring as they do in the most different 
parts of the body, as the direct consequence o( the renal malady, 
have heen already g iven above. The endocarditis which affects 
the valves of the hypertrophied left ventricle may perhaps re
quire some different explanation. This I lmve observed twice 
in the course of contracting kidney. 

All other pathological changes which present themselves side 
by side with genuine contracting renal disease must be rega1·ded 
as accidental complications of the complaint; at all events, I can 
adduce no otliers which deserve to be placed in a causal relation 

to it. 

Upon the exact nature of the renal degeneration above 
described and its mode of origin, opinions are divided. Most of 
the German writers regard the state of kidney here described as 
the issue of parenchymatous nephri tis, and identify it with that 
secondary contraction of these organs which ensues after neph· 
ritis. Since the writings of A. Beer and Traube, the term " inter· 
stitial nephritis " has come to replace that of "parenchymatous 
nephritis," the adherents of this doctrine believing that the changes 
which take place in the renal epithelium are under all circum· 
sta nces o( a secondary nature, and assuming that a general swell
ing of theentire intertubular connective tissue clue to 11 yperplastic 
growth of the same precedes the diminution in size of the organ. 
This opinion has been accepted by the more recent French writ
ers, Lecorche and Kelsch. This view was first opposed in England . 
. Johnson' declared as ea rly as 18.59 that the small contracted 
kicln~y hncl never passed through an ante1for stage of swelling. 
According to him the contraction is brought about by the pri· 
mary clestrnction of the renal epithelium that lined the tubuli 
uriniferi. These cells are loosened from their attachment to the 
walls o( the tubules, ancl are swept away with the ul'ine; once com-

1 l\Ied. Soc. of London. Lancet, July!), 1859. 
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pletely emptied in this way, the tubules collapse. According to 

Johnson we have not, as the German and recent French wrilers, 

and Dickinson among the English writers assumed, to deal witlt 

an absolute increase of the i ntertnbular connective tissue, in 

llte contracted kidney (provoked by anterior processes qf injlam

orwtion}, but with a merel!J relative preponderance of the same, 

as tlte consequence qf desquarnation of tlte epithelium of tlte 

renal tubules. 
Grainger Stewart occupies an intermediate position in the 

view be takes of the matter, for he concedes the increase of the 

connective tissue, but will have it that this arises simply from 

its hypertrophic growth. He denies to the process the character 

of in!la111mation; since hi s microscopical examination of kidneys 

in advanced stages of contract ion has failecl in ever discovering 

to him a trace of free exudation into the stroma of the 01·gan. 

He considers the destrnction of the epithelium to be secondary, 

and the result of the growth of the interstitial tissue; he was 

struck, too, with th<" thickening of the wall" o( the smaller arte

ries in the diseased parts of the kidney. 
Liebermeister, in hi s wod< "On the Pathological Anatomy 

and Clinical His tory of Liver Diseas0s," publbhecl at Tiibingen 

in 1864, adrnncecl exac tly the samo opinions even before Grnin

ger Stewart, ancl hacl a!i·eady proposed the same name whieh 

Grainger Stewart applied to genuiue renal contracting disease, 

namely, "cirrhosis ef the kidney ., (p. 75). 

Gull and Sntton, in their work cit0d above, refer the process 

of gen nine contract ion of the kidney to the changes p rod uced in 

the arteries ancl eap illa1·ies. According to them, the t hickening 

of the tunica adventititL of the smaller arteries nanows the cali

bre of the vessels and e,·cntually leads to their complete obliter

ation. This thickening is brought about by a new growth of 

fibl'Ous connective tissue. This connective ti ssue g rows round 

about the cap illaries too, although here still reta ining its hya

line features, or else assuming the aspect of granulation tissue. 

'l'he process cloes not aITect all the arteries or the di seased kid

ney, nor every branch of the same arterial stem, to the same 

extent. It originates in the most superficial layer of the renal 

substance- that which borders nearest to the capsule - and 
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spreads gmd ually more deeply into the corlical substance be
tween the curling tubules. Proceeding from the shea th of the 
vessels the fi brous connective ti ssue grows round about the 
tubuli uriniferi, which are often only recognizable in the centre 
of concentrica ll y ananged fibrous ti ssue cell s by the a trophied 
remains of epithelial cell s in their narrowed and compressed 
interiors. The renal tubes, together with their epithelium, suf
fer atrophy a ncl absorption, partly in conseqnence of the pres
sure to which they are subjected by the growth o[ the connec tive 
tisSlle rouncl them, and partly because their blood-supply is 
interrupted by progressive obliteration of the vessels concerned 
in their nn tl"i tion. At the same time it may happen that por
tions of the tubes may be constri cted a rnl their peripheral 
commencements sufier secondary dilatation, whereby cy sts are 
fo rmed. 'l'his connective ti ssne g rowth is very pa rticnlarly lia
ble to tak e place around Bowman's capsules, and leads to the 
obliterat ion of the Malpighian vascular tu fts. The process does 
not ex tend equall y in a ll directions, and hence one lights upo11 
por tions of the kidney, i11 a microscopical exami11ation, which 
consist solely and entirely oE fibrous t issne, while other parts o( 
the same kidney furnish urinife rous tubules of a perfec tly nor
ma,J character with unaltered epithelial lining and healthy ~Ial
pighian bodies. 

So far as this description of microscopical conditions found 
in contracted kidneys as given by the two English authors above 
mentioned is concerned, I could, according to my own observa
tions and anatomical knowledge, heartily subscri be thereto, as 
well as to their ideas of the process whereby thi s sta te of things 
is brought abo ut. Bt1t Gnll and Su tton go fnrther than this, as 
I have sl1own above, and consider this peculia r p rocess that 
takes place ronnd abont the small vessels of the kidney to be, 
as a rul e, merely one of the manifesta tions of a widely-spread 
general a ffection implicating the entire a rterial system, or the 
greate1· portion of i t. That this is co rrect 1 am at present far 
from being convinced. It is true that since their views on this 
subject were made known I ha ve hacl no oppo1·tuni ty of testing 
their soundness upon the dead body ; but T beliPve that from 
what I had previously observed and ascer tained in the most 
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unprejudiced manner with regard to genuine contracting kiuney, 
and after all that Gull and Sutton have advanced concerning its 
etiology, I must express my entire dissent from this last idea or 
theirs. 

Tb.is much, however, I believe to be beyond all doubt, namely, 
that ,qenuine renal contraction-the so-called third stage of 
Bright's disease of our writers, Grainger Stewart's cirrhosis of 
tlte kidney-is the result of a primary growth ot· proliferatio11 of 
the intertubLtlar connective tissLl0, ancl commences and plll"Sues 
its course quite independently of the other forms or renal inflam
mation previously described by me. It is, in fact, an altogether 
indepenclent fon11 of disease. Tliis process leads froin its com
mencement steadily to the dwindling qf the wbstance of Ille 
gland, a wasting preceded by no anterior inflammatory swell
ing of the organ. 

Fig.13. 

Oe~~~?~~4:~t 0: ~;n~y~~~~~a~;:t~t!~~s~1:~n=!rQna~i1>01':;:;.~hc 

Tlte wasting ltere spoken qf does not affect the wltole mass qf 
the cortical substance simultcineously, but commences in scat· 
lered spots ~tpon the surface of the kidney and extends very 
grad11allyfrom the spots first implicatecl both upon the su1face 
and into tlte depth of the or.qan. 

These propositions are proved by the anatomical facts above 
adduced by me. I have never yet succeeded in tracing anato· 
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mically, in the dead body, the transition from inflammatory 
swelling of the kidney into that condition of true cirrhosis. As 
yet I have never met wi th a kidney one part of which was in a 
state of inflammatory s·velling and ano ther part perfectly nor
mal, whereas I have frequently seen contraction of the larger 
portion of one kidney side by side with other smaller parts of 
the same organ tha t were not in the least implicated. Neither 
have others succeeded better than I, with cases that were watclwd 
clinically, in demonstrating such a career of tl1 e di sease as woultl 
seem to indicate a probable consecution of conditions in the kid· 
neys corresponding to those hitherto ordinarily accepted as con
stituting the tlu·ee stages of Bright's disease. 

From the description above given of the symptoms accom
panying genuine contracting kidney and marking the course of 
thi s disease, the reasons will quite cleal'ly appear which com
pelled me to dispute, from a clinical standpoint, the connection 
of thi s renal malady wi th the previously described inflammatory 
form s, and this cone! usion was arrived at before I had been able 
to gain more precise ideas upon the actual ana tomical process of 
the genuine contracting affec tion. 

In saying this I do not pretend to deny tha t in rare instances 
diffase processes of injlammation may arise as complications 
in addition to already existing contraction of tlte organs. I 
fnrthe1· consider it possible that acute heinorrltagic nephritis 
may, altlwuglt In tl rarely, give the start to tlte develop ment vf 
tlte contracting process. I have myself communicated an in
stance above (Case XII. ) whose course rendered some such con
necti on of events as t his probable. 

Here I must gua rd my readers against confounding the pri
mary kidney contraction, of which I am here speaking, with the 
secondary f orm prev iously ad verted to, which is the occasional 
sequel of chronic parenchymatous nephritis. J ohnson, Grainger 
Stewart, and more recentl y Gull ancl Sutton , ha ve all promi· 
nently set forth the distinctions tha t obtain bet ween them. In 
the first place, there is never such an excessive diminu tion of the 
kid n<>ys a1Tivcd at in secondary atrophy as is obsPrved, quite as 
the rnl P, in well -mai·kecl cases of genuine contracting kidneys. 
It may be considered quite an unusual event if a kidney which 
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was once large and swollen again becomes reduced to the size of 
a normal kid ney, and exceedingly rare fo r it to become smaller 
-Case XVII. 

The surface of these kidney s is irregular and nodular, like 
the true contracting kidney ; but the nodules a re less uniform, 
many of them are considerably larger than are met with in the 
last-named form , and the nodosities are separated more widely 
from each other by broad weal-like bands of connective ti ssue, 
which adhere fitomly to the capsule of the organ. These eleva- · 
tions upon the Sltrface, as well as the patches seen in the sub
stance of the gland upon section, consisting of recognizable 
remains of the glandular tissue, am dis ting uishable by their fre
quently in tensely yellow color from the mos tly da rk brown color, 
or in very anromic bodies, the whi tish gray color, of the g ranula
tions which belong to the true contrac ting kid ney. 

Those lit tle cysts in the cortical substance which are so fre
quently fo und in genuine contraction are fa r more rarely met 
with in secondary a trophy, and always occur in much smaller 
numbers. This difference was already made prominent by Grain
ger Stewart. 

Microscopic examina tion shows tha t in the secondary contrac
tion, comparati vely speaking far larger numbers of the rena l 
tubes are perhaps preserved in the cortical substance than hap
pens in the primary di sease, but that the epithelium is for the 
most part involved in fatty degeneration or reduced to mere fat ty 
detritus ; hence the yellow color of the remaining glandula r sub
stance. In the genuine contracting di sease, on the other hand, 
the renal tubes still remaining are everyw here provided with 
qui te normal epi thelium. 

Finally, Gull aml Sutton fail ed to find any changes of the 
vessels in the secondary contracting disease. I cannot remember 
noticing, in the bands of connecti ve ti ssue we meet wi th in the 
cinhotic kidney, any of those fa t globules deposited in lines, 
such as one so invariably finds distribu ted in tlte in terstiti al sub
stance in secondary contrar. tion, and which may be regarded as 
the remains of degenerated lymphoid cell s. 
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Analysis of the Symptoms. 

If we endeavor, now, from the above description of the symp· 
toms of the disease and from the post-mortem appearances, to 
ascertain the physiological connection between the renal changes 
and those which take place in other organs, and strive to make 
out how far the disturbance of the renal functions depends upon 
the kidney disease, this peculiar circumstance must ffrst strike 
our attention: that, despite the remarlmble climinution in volume 
of the secreting structures, the quantity of the renal secretion 
exceeds, as a rule, its normal mean amount; and, furth ermore, that 
the excretion of the specific constituents of the urine by means 
of the kidneys will often for years correspond to the mean phys
iolog ical amounts. These and many other of the symptoms of 
genuine renal contraction will become clear and comprehensible 
to us only if we take into consideration the alterations in the 
arterial blood-pressure which the affection in question entails, 
almost without exception, and which are chielly occasioned by 
the secondary changes which the heart experiences under the 
burden of the renal malady, viz., the hypertrophy of its left 
ventricle. 

The almost constant coincidence of hypertrophy of the le[t 
ventl'icle with renal atrophy had not cscapecl Bright's notice. 
He sought its explanation in the irritation which he supposed 
impure blood, such as the diseased kidneys could not depurate 
of its exc retory matters, must exert upon the cardiac muscular 
tissue. Bright, however, failed to prove that the blood was 
rea lly already impure at the time when the heart-hypertrophy 
began. IIe failed to take in to account the fact that the same 
source or irrita tion, whose existence he took for granted, and to 
whose intlnence he attributed the hypertrophy or the left ventri
cle, exerted no similar effect upon the right ,·entl"icle, thrnugh 
which the same blood. supposed to be thus impure, was fl ow· 
ing; ancl he overlookPd the fact, that iu other renal diseases 
where the blood was notoriously impnru from the admixtme of 
urinary constituents, no such hypertrophy of the left ventricle 
usually occurred. 
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These defects in Bright's doctrine did not escape Frerich"s 
attention, and on their account he woulil not accept it, but 
inclined far more to the view that both the heart disease and 
the renal affection were co-results of one and the same evil 
infltience, whether that were dram-drinking or exposure to cold. 

Traube first insisted that the hypertrophy of the left ventricle 
was dependent, not upon the diffuse renal diseases in general, 
but upon tliat special ,-ariety or process of disease which letl to 
contraction of the kidney. The prnposition he put forwaril was 
that the hypertrophy of the left ventricle was the resu lt of 
increased tension in the arterial system-a tension wl1i ch must of 
necessity take place as soon as a great number of arterial brnnches 
in the kidneys, with the Malpighian tufts attached to them, 
wereobliteratecl, and when the channels through which the blood 
of the renal artery must drain away were retluced within nar
rower limits. Ile placed the consequences of renal contraction, 
with perfect correctness, in the same cakgory with the resul ts 
which valnilar defici ency of the mitml valve antl certain diseases 
of the lung indisputably exert upon the right chamber of the 
heart. 

Gull and Sutton again dmy the connection between renal 
contraction and hypertrophy of the left ventricle as cause arnl 
effect. They hold both events to be joint results of the one 
general afTection, which they claim is ex tL• nclecl throughout the 
entire arterial system Ol' spread over the g 1·eater part O{ it, 
namely, fibrnus thickening of the coats of the vessels. fo con
finnati on of their views they appeal to the circum stance that 
this heart-hypcrtrnpliy fails to appear in some instances of 
extreme renal contraction, nntl is absent, as a rul L", in other kid
ney di seases; fo1· example. scrofulous pyelitis, wherein th" 
organs are well -nigh entirely destroyed. They will not admit 
J ohnson's explanat ion of the non-appearance of cardiac hyper
trophy in particular cases of renal contract ion as cl ue to con
ditions of general clefoctive uutrition, because nncler these cir
cumstances the kidney disease, if able under any circnmstances 
to affect the heait, onght to ha\'e provoked dil ata tion of its cav i
ties. Gull and Sutton's arguments, however, are rea ll y cl i1·ectecl 
only against the doc trine defended by Johnson, that doctrine 
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according to which blood renderecl impu re by defective renal 
secretion is the cause of the cardiac hypertrophy . They appear 
to be perfectly unaware of 'J'raube's theory; at all events they 
make no mention of it. 

I am unable to side with these opinions of the two English 
aulhol's, pal'tly because I am convinced that the pl'emise on 
which t11 ey depend, to wit, the disease of the coats of the vessels 
pervading the entire arterial system or the g rcMcr part thereof, 
certainly does not hold good with rcganl to a large proportion of 
the cases o[ renal contraction, associated with hypertrophy of 
the heart; and partly because I am myselt of J ohnson' s opinion 
that in states of geneml mat-nutrition, whieh include a watel'y 
condi tion of the blood or a general diminution in its mass, neithe1· 
can any hypertl'ophy of the heart take place, nor need any dila
tation of its cav ities occur. If the blood be more watery than 
normal , as i t is, for example, so l'egularly in chronic parenchy
matous inflammation of the kidneys, there will be no abnormally 
high tension in t he arterial system, or resistance ofiered cal
culatecl to increase the work of the ventricles, such as is the 
causP alike of hypertl'ophy and of the preceding or simultaneous 
dilatation of the heart, because transudation of the watery fluids 
into the cavities of the body and the subcutaneous cellular tis
sue prevents its occurrence. \Ve learn this from clinical obser
vation of parenchymatous nephritis in which the resistance ofiered 
to the blood's passage through the kidneys is often certainly no 
less than in advanced stagPs of renal contrac tion, as may be 
seen by the enormous tension o[ the al'tel'ies which occurs at the 
commencement of this affection; ancl still cal'diac hypertrophy 
fails to present itself, because this ele,·atecl arterial pressure dis
appears directly upon the occurrence of dropsy and the failure 
of the general nutri tion. 

Again, if the general mass o[ the blood suffer diminution in 
volume, it is equally impossible for any abnormally high tension 
to take place in the aortic system, and here, too, hypertrophy of 
the left ventricle will not occur, even though both kidneys be 
atrophied. Indeed, we o[tcn find the right ventricle atrophied in 
cases of chronic pu lmonary tL1bercu losis, which has obliterated 
larger areas of vessels within the lesser circulation than are ever 
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destroyed in pulmonary emphysema, and yet the latter invari
ably leach to hype1'trophy of the right ventl'irl e. 'l'he entire vol-
11111e, then, and tlte character qf the blood ore j'advrs wltil'lt we 
must !lot ltell'e out of our consideration in estimating tlte rela
lio11 that s11usists bet10een atrophy of tlte kidlW!JS cincl lt!Jper
lroplty of tlw left ventricle. 

I am well aware that the absence o( hype1·trophy o[ the 
heart, where one kidney has su ffered total destrnction, can be 
adduced ns cvitl ence against ca1·d iac hypertroph y depPnding 
upon obliteration o[ the renal vessels. Only her1· I thro11· out 
the suggest ion that total wasting of one kklncy h; mostly ac·com
plished under complications o[ exhau:;ti ng disl'a"'" and r hat, 
be[orc a farnrable stale of the general nutrition becomes rc-Pstab
li,lied, the souncl kidney has time to effect the wt,11-known eom
pPn,atory de,·elopment of its substance, wherewith, no doubt, a 
ron:::;iderable in crease jn its vascu l:u· economy i:; a~sociatctl. 1 Up 
to the present time we possess no ob"e1·,·ations upon the pxtent 
or measure o[ the destrnetion of the blood-vessels that does take 
place in the cast's o[ renal contraction that entail heart hyper
trophy, and therefore do not know if the actual defect o[ blootl
transit canal s, by the destrnction of tlw terminal branches or the 
renal arteries, in the well-marked cases o[ contraction of both kid
neys, may not really be much more considerable than happens 
in cas~ of the total drstruction of a single kidney. Mere inspec
tion with the naked eye certainly favors this dew of the matter. 

I am therefore compelled, from my acquaintanc0 with the 
subject, ancl as the result of my observations, accortling to 
which the kft \'entricle of the heart, as a rule, likPwise becomes 
hypertrophit>d in the secondary contraction o[ the kidney that 
fo ll ows par<•nehymatOLlS nephritis, to cxprPss my;<'lf n•1-y dis
tinctly in farn r of tht> op inion entertai1wd by Traube upon the 
mode of origin of ea1·di: LC hypertrophy in renal atrnphy. 

Tile extreme impodance q/ this co11sec1tliv1' h11pcrtroplty q/ 
lite ltearl lluouglwut the entire f1trlltet pallwlog!J of tlw kid1tt!J 
disease ltere under eonsideration, must justify tlw length at 

1Comparc Dr Lwpol,d Ptrf, Anatomische Studien Uber compensntorische Nieren
bypertropbie. Virclww's Arcbiv. Bd. 56. Jl. 30.3. 

VOL. XV.-30 
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which this subject has been discussed. The des truction of great 
numbers of blood-,·e els in the kidney, on the one hand, and 
the hypertrophy of the left ventricle, on thP other, may be re 
ganlecl m; the cau;es that determine the inci-ease of the blood
press u1·e ill the arte rial system, anil. this is the key towards 
interpreting a \\"hole series of symptoms which accompany the 
disease. 

ThP elention of the arterial blood-pressure L; of paramount 
import·ance town1'Cls uncle1·standing the sec1·elory pmcesses of the 
disease<l kidneys. Ob.•ervation teaches its t!utt uontracting kid
ueys, wh ir-lt have dwi ndle1l down tu more or less considerable 
remnants qf secreting glandular tissue, do not merely conti1111" 
tu secrete urine, but in the lcuge proportion q/ cases actually 
furnish, in Ike same interval q/ time, ct larger quantity qf 
urine lltan healllty kidneys would supply. Tltis, however, 
takes place only so long as lite conclition q/ tlte hypertropltie1t 
lq(t venlrir-le is capa /Jle q/ 11winlainiltg lite blood-pressure in 
the aurti<- syste1n at its aunor1n(ll height. That the secretory 
per1ormanees of the kidneys depend npon the ele,·ation of lhl' 
pressure in the a1-tpl'ial system, is p1·0,·ec1 as distinctly as is poo· 
sible by physiological experimentation. Jf the arterial pressur<' 
exceeds its normal bounds, it fol lows of necessity that, cmte
ris paribus, a larger q11antity of urinary fluid must be forced 
through the renal tiltel"ing apparatus during the sanw interval 
of time than would take place unde1· normal pressure. E1·en in 
this way-at least so we can imagine-the diminution in secret
ing surface caused by the process of contraction can be corered, 
or even more than compensated for. Another circumstance 
w!1ich must not pass unheeded is that the degree of hype1-trophy 
of the hea rt, ancl therefore its compensating powers or capacity, 
will vary in different cases in accordance with the general state 
of the patient's nutrition and the external conditions to wh ich 
lw is subjec ted, and that, as a matter of course, the same factors 
will 111ate1·ially inttuence the com se and issue of ind.i,·i<lual cases 
of the disease. 

The increase of the arte1-ial blood-pressure does not, however, 
cause a larger secretion of urine than normal, merely because 
more fluid is forced into the kidneys through what is left of 
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pfiective filters; this tluid is also urged with greater rapidity 
through the miniierous tubules by the pressure of the filtrate 
from behind it, and is, therefore, during its transit to the urina1·y 
passages, :mbject to less alteration by endosmot ic and exosmorie 
currents. lt will not, therefore, lose the greater part of its wa ter 
by diffusing this into the concentrated blood-serum that lies in 
the capillaries surrounding the minifero us tubttles, as takes 
place under conclitions of slower secretion, under normal blood
press tu·t•s; and it will absorb less solid constituents from the 
blood-sPntm, and take up into itself less ri11sings from the epi 
theliu111 of tl1 e uriniferous tubules. ]for experiment has show n 
us that to effect this a certain lapse of time is requisite; the less, 
therefore. tlte rapidity with which secretion takes place, the 
more concentratecl becomes the secretion. P olyuria, the onli
nary symptom of renal contraction, is, therefore, a result of 
incrnased blood-pre· m e in the aortic system. 

'l'lte greater rapidity with iohiclt the secretion of tlte 1tri11e 

is conducted is, at tlte same time. tlte cause of its possessing so 
inoariably low a specijlc gravity, i. e., ef its remaining so rela
tively poor in solid constituents. 

But, as soon as the propulsive power of the hypertrophied 
heart is reduced in consequence either of some temporary or 
permanent influence, the abnormally large amount of urine falls 
ofI,ancl the abnorn1ally low specific g ravity rbes. Indeecl, unde1· 
such circumstances, the diurnal quantity of urine secreted ma y 
sink below its ordinary phy:::;iolog ical mean, as tables abon~ g i\'P IL 

prm·e,-the best possible e \'idence that the secreti.ng function of 
the kidneys depends upon the blood-pressure. Conesponding 
with the diminution in amount of the urine s~crete<l, under the 
conditions we are supposing, ii is tme that it:::; specific gnn·ity 
will rise; st ill. it always remai ns below its physiological :nemge, 
unless some quite abnormal influence con ies in to play, like the 
dbturbance or the tirculation which is associated with epilepti-
fonn connil sions. 

Generally H]Wn king. however, we may agree cnt il'ely with ou1· 
excell enL in,'estigator Trnube, who regards tlte 1i11pertroplt!f t// 
/lie bjZ 1•entricle cts an efficient compensation /cir the loss <!l 
renal seaeting tissue, such as the kidney contraction carries 



468 J3AHTELS.-TllE DIFFUSE DISEASES OF TJ!E KIDNEY S. 

with it. This holcl s goocl, too. not only [or the ex cretion of 
water, but for that of thu urinary so lids as well. 

The renal seneti on, which, as a rule, is t'xcessive in quantity. 
is, in trnth, comparati \'ely poor in solid cons tituenb, especially 
in m ea. lt seems natural to assume that the clestruetion of so 
large an amount of glancl-cells, which, as no one will cleny, possess 
spec ial influence in ex creting the specific mi11 ary constituents, 
rn:ty be helcl responsible for a reduction in the amount of urea 
in the urine furni ,;hecl by contracting kidneys. But if we test 
the total performances of thc>se di seased kidneys, in this particu
lar respec t, by carefol analysis of the mine, we shall find , what 
the rc•sults of my own analyses aclcluced above ev ince, that the 
small ll<' rcentage of urea ancl salts in thi.; urine io rnacle up for 
by the large amount of urine passed, and this to such an extent 
that the di seased kidneys, uncler certain circum.;tanceo, may be 
in a. position to excrete even more urea, than healthy organs are 
in the habi t of cloing. Thus. one or my patil'1lts, as the mean or 
seventy- six analyses conducted O\·er a period of six months, daily 
excretecl over thirty-three grammes of urea, and upon one clay as 
much as fifty grammes. Nature, in this as in so many other 
respects, lias constructed the human organism with a very lavish 
hand, allowing it a great excess of n•nal panmchyma. 

Unc1e1· ordinary circumstances tlw kitlney8 J1 C('d not work up 
to the full measure of theit- capacitil's i11 removing the supertlu
ons water and pmifying tlw blooll from those remains of tissue 
metamorphosis which i t is inteml ed tlte kidney sh ould exc rete. 
Tl1i s fact is all'eacly ev ident from the well-known circumstance 
tl1at there arc men in whom 01w kidney ha s hPl'll clestroyecl whil e 
Rlil l in a n embryoual state, who ha"e st ill clevp]opcd perfectly 
nat urally with the help of only one kidney, ancl have g rown and 
th ri ven, li vi ng long lives, ancl fulfilling every duty of their lives 
titly; no single cirnumstance abo ut their nrimu-y fnnctions re\'eal
ing the defect in them of one entire half or t he nrine-secreti ng 
apparatus. But a grown-up man may, even after 1osing a kiclney, 
by the help of the one he possesses, perfectly satisfy the secre· 
tory requirements of hi s economy, a ncl once mote regain as well 
as maintain a perfect state of health. '!'his was shown me by a 
robust sailor who came under my observation, and clied in my 
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wards of small-pox in 1873-a man from whom J3 . La ngP11beck 
bacl remO\'ed a Yesical calculus in 18-17 by the high 01wrntio11 . 
In bis body we found, in tl w place of the ldt kid1wy, 011ly a 
small h1mp of cicatricial connectirn t issue, wh ich conla i1wd 
scarcely a remnan t of l'enal tissue in H. In the contrarted re
cess of the peh·is there was an oxalate of lime concretion. The 
thing, howe ,·er, is illustrated in the most striking nurnm·r by 
the well-known case of our g ifted sul'geon Simon, wh o r t>nturetl 
to extirpa te a kicl1wy, and who had the good luck to keep alivP 
the first per:;on on whom th is haza »doas feat was performed. 

'fhe fact tl1a t, even jn hig h grades or renal contract iou, 
all symptoms which depe11d upon the retention of ui trngeuous 
excreta in the blood and ti:,sues may in some ca:;es be absPnt, 
appears to me to be explicable only on the theo1·y. acloptell 
by myself ancl rendered so probabl1· by the Pxperim P11 ts of 
lleicl euhain , to the e/Tect tha t the renal epi t l11•li11111 tal«'' pa1·t 
iu the exc reti on of the specifi c cons tituents ot the urine. If 
we suppose that the attraction ot the epithelin111 fo r lll"ea or 
its preliminary chemical compound circttla ting in the blood 
depends upon the a mount of thi s material conveyed to the cell ti 
which are still active,-and the a nalogy of all other secreting 
glands favors this view,-tl1en the renal epithelillln of the con
tracting kidney, by rea :;on of the rapidity with whicl1 the blood 
fl ows to it, will cer tainly be in a position to attract a larger 
quantity of this subsl,WCP to wa rds itself tha n the sa111 e cl'il s in 
sound organs under condi tions of normal blood-pressure could 
take up. U11der these circumstances, the epi thelial cell s whid1 
remainell acti,·e in a contracting kidney would tend to become 
m•erl oaded with excretory materi al:;, a nd either an arrest of 
the secreting function "·ould most likely ensue, or the Ul" inary 
elements already secreted would be reabsorbed in to thP blood 
(an event well known to fo llow upon obstrnct<•d outfl ow to the 
biliary secreti on), if the substance thus secreted we.-e not bei ng 
continually washed out of the epi thelial cells by a n ab unda nt 
cunent of water. 'rhis, however, is what takes place. anll th us 
the functional capacity of the cells is restorPcl, anrl they a re 
enablell to a ttract fresh urinary consti tue11ts from the blood 
towards themselv l's; and, in point of fact, in genuine contract-
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ing J'(;>llal dbease, this procetiti i~ eo11tinne<l. for a \'Pry long p(:'riOll 
of time. 

80 long as 1he hyp<>rtrophied heart labors energetically, no 
ur;.cmic symptoms occur, Ior an over-abnnclant secretion of uri11e 
js being carried on, arn1 in consequence there is sufficient rinsing 
and washing-out of the secreting g land-cells. But, directly this 
l'XCeSS of blood-preSSUl'e fails, from any Cause, 0 1" the urinary 
sec1·etion, in consequence of transitory or permanent weakness 
of the heart, is diminished, ur<.emic syn11Jt.o rn s til\t in, and not 
rarely clrnpsy sets in at the same time, or even before. Still, 
t lte inadequacy of tlte remnant qf renal sztbstanee, for its task 
q/ exNeting the specific iuinary constituents ancl for the task 
q/ excreting the excess of water from the bloocl, cloes not, by 
any means, always co~er the same periocl qf time. ])ropsy 
111ay prececle urremia or urreniia dropsy, ancl either symptom 
ma,1; disappear again witlwitt tlte other necessarily enszting. 
'l'his may happen, too, long before the wasting of the renal 
substance has advanced so far that what remains is absolutely 
insufficient to (ulfll its allotted functions. "\Ve learn this from 
the eases where patients survive their first acute unemic attack 
for years. 

But, besides the polymia and the low specific grav ity ol the 
urine in contracting kidneys, there is a nother peculiarity in this 
disease which is explicable on the ground of this abnormally 
high arterial pressure, namely, the albuminuria. Tn genuine 
contracting kidney, the rnnal structural changes within the kid
iwy are not in and of themselves the cause or t ile albumimuia, as 
is still largely t>tught in England; the albmninuria is entirely 
due to the increase of the bloocl-pfessnre in lite vascular ll(/ls. 
There is no better proof of the correctness of this proposition than 
is proffered by the exceptional cases. Thus, in ou r Clinic, as 
ali·eacly stated, io u1· eases of genuine contracting disease came 
under observation in which the affection was not far advanced, 
antl its ex istence was only inferred from the albumen contained 
in tuine which was secreted in prntty fair qttantity, and from 
tlw prnsence of a demonstrable simple hypertrophy of the left 
ventrich>. In each one or these cases it was <• nti rely in our power 
to make albumen appear or disappear from the renal sec1·etion at 
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will. As soon '" th P patients were ronfined to their beds, aml 
the rest thll s Pnforced l't'd 11 cec1 the SUm total Of t]ip heart's pump
ing force, and a t the sanw time dimini shed the general aite1·ial 
tt>nsion, the lll'ine ceased to contain albumen. \\' herea;, so soon 
a~ the patients, who were still perfectly vigorous, went abo ut in 
the open ail· at pleasure, albumen at once reappeared in the renal 
' cretion (compare Cases XXIV. and XX\' .). 

ln what has been adrnnced I believe that I have referred the 
peculiar conditions of the nrinary secretion. such as we encounter 
C'linically in thP gE>nninE> renal contl'acting process, to their physi· 
ologira l causes. Bnt i t still remains for me to show tlw con
nect ion and dependence whirh Px ist between seveml otlwr sy mp
toms which these patients present, ancl the state of the sec retory 
functions o[ tlw kidney above spok en of. ancl to establish tile 
difference between these manifestations and lllOtie enconnte1·ec1 in 
ot J1 .,r kid1wy diseases. 

ln the tirst place it is manifest that the functional disturbance 
of the kidneys in the pro~ness o[ contrncting c1isPast' is not ralcn· 
lated a t its commencenwnt to alter the constituents of the blood 
matPl'ially, and the1·..-forP. espPcia lly as Jong :1,; tht' poly111·ia so 
characterist ic o[ this di sease continues, no l1yd1..cmia will occur. 
Hence, it com<'" to p:iss that thi s affection, in mon' than 01w-half 
of all the cases, terminates fatal\y without the patient e1·c1· ltav
ing he<'ll tlropsical. Unfo1'lunately, I possess no analysis of the 
blood. instituted in the early stages of the malady, that would 
directly prom the co1TPrtness of my assertion. The facts, !1 ow
<'l'el'. which I ha\'e just dwelt upon speak wi th su fti cient weight 
and emphasis in my behalf. 

The excellent state of nutrition of the body is e1· iclPncP no less 
1·aJuahle in proof of the natural quality of the bloocl during a co n
Riclerable period of the cotll'se of the disease. In some instances 
thP strength and activ ity of the persons a1Iectec1 is for years not 
notably intltwnced, and yet, as a rnle, tlw renal affection is 
already disLinctly r l'cogn izable when the first symptoms of the 
disease appeai., a nd it is impossible to say how long it may have 
already Jastc'cl . TJ1 c usually small loss of albumen in the rn'ine 
affPrtti thP gen<'1·al nutrition so very li ttle, while the orga ns of 
digestion continue Lo fulfil their functions regularly, that its 
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influence is scarcely to be remarked, although it may have lasted 
perhaps for years. 

But before the destruction of the kidney st1bstance has 
attained any extreme degree, and the kidneys have in this way 
become absolutely insufficient for exc1·eting the excess of water 
and excrementitious matters from the blood, some particular 
circumstance may induce snch insufficiency. This premature 
insufficiency of the kidney may in ,·olrn one or the olhe1·, 01· else 
both o( its abo,·e-mentioned physiological tasks; for, as stated 
above, the inadequacy of the affected organs to perfonn their 
secretory fu nction s does not always manil'Pst itself simultane· 
ously in both directions. 

Dropsy occm·s. so to speak , prematurely, when the propulsive 
force of the heart is diminished by any weakening cause, as for 
example in consequence of scanty subsistence, from the deteriora
ting cff1•c·ts ot' drnnkenne::'s upon the 11e:ut':s mu scular ~ub:stancP1 
or from disease of its yaJvular apparatus. .\ny olhl'r ml'chani
cal cause that disturbs the circulation \li ke considerable pleuri
tic exmlation) will act in a similar manner by lliminishing, the 
increased arterial blood-pressme habitual to renal contractiou. 
Occturences o( this kiucl arc always followed by a Yery consich· r
able reduct ion of the urinary secretion, which, as shown by the 
examples abo,·e given, may fall far below its mean physiologica l 
amount. IC the clirninntion be permanent, d rop;y will set in; 
but urromia need 11ot necessari ly occtu· a t once, for the same 
cause which prompts the failure of the heart' s action often 
lowers the metamorphosis of tisstw, and is therefore associated 
with dimini;hpd production of nitrogenous exrremcntitious mat· 
ter. Nevp1'llwlcss, 011 account o[ the diminished rapidity witl1 
which secretion is taking place, the more concentrated urine con
tains relati,·ely more specific const ituents than it did befor•'· 
Finally, a sufficient amotmt of ni trogenous excrcmentitious mat 
ter to be worthy of mention leaves the circu latory system in com· 
pany with the dropsical effusions. Thus it is that what still 
remains of the renal tissue suffices even yet to fulfil its dapurat· 
ing task, although the lessened arterial pressure is no longer able 
to excrete water enough by the kidneys to obviate hydt»emia and 
dropsy. 
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It stands to reason that in renal contraction which is but littlP 
advanced, drnpsy of this kind may completely a nd pNmanently 
subside again, if thP concurrent causes which determined it are 
remo,·ed, and the blood-pressure throughout the aortic system 
rises to its prer io11sly high tension. 

More frequent even than such prPmaturP dropsy, in thP ea rli Pr 
periods of this disease, is a condition of things in whi<'h tlu• 
affpcted kidneys are inadequate to the task of purifying thP 
o rf(ani ~n1 from Hs nitrogenous waste matetial, and thus severe 
unc111 ic symptoms ensue. In such cases as these I h:tre not 
sucrP<'decl in finding out the actual grnunds of thi s temporary 
disprnportion between the production or this excreto1-y lll:ttl'J" ia l 
in thP body and its excretion by the kidneys. for it is to somP 
such disprnportion that we must attribute the prn,·01·a tio11 of 
tht>:--P :-;e,·erer :-symptoms. For in such cases where uncmie sy rnp
toms b1·eak out prematurely, we ham usually no oppo1tun ity of 
inresliA"atino- the sec retory capaeity of the kidneys before the 
11nc111ia se ts in; attacks of thi s natu1·e ordinaril y arbi 11g in indi
,·id11ah who pre\'i ously considered thern seh·cs in health. H such 
indiriduals uie of their first attack, we fin cl theil· kidneys only 
rnotlemtely alterecl, ancl may couclude from thi s circumstance 
alone that the orga ns wei·c, uncler ordi nary conclitions, in a posi· 
tion to satisfy the dern anus which the organism 111ade upon their 
secret iHg powerti. Sim il :u examples, however, in whi eh the 
patients recover .from gram unemic fits, ancl cont inue to li ve on, 
feeling tolerably well for a. long time, am1 e\'('n pnrnU l' thPir 
a\'Ocations again, prnve in the most st riking manner that lr'm
fiOmry circumstances, and suelt, loo, as in all proba/Jilil!J lie 
01i/side of the discasr'd kidneys, are cc1J1ctble q/' d1"termi11i11g a 
transitory inadeq1t(IC-!J in lltese organsforf11/fillin11 their depu· 
mling functions. Such cases 11,we repcateuly come before me. 

Case XXVI. - Hcrr B.. the literary gcntlemnn whom I have previously mentioned, 
ag-etl fifty-seven years, had some years before rccO\'Crc<l from par~1lys i s of the 
extensor mu"'cles of both his forearms. consequent upon lend -poisoning - the lencl 
ha\·ing been absorbed from snuff. In the summC'r of 1 ~0 7 he had imfTcrcd with 
"tVcrc nttncks o f migra inco ftcuer than lt ad been hi s wont o flatc )'Cars-attacks which 
he attrihulcd to the incessant wo rry which his oflicial situation invol \'Ctl. I lavi ng 
come home from a meet ing where there had been some violent sceues1 he was seized. 
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dnriog the afternoon of the 6th of December with an epileptic attack. Jli" tongue 
,.,·as bitten in this fit, and it was succecclcd by pl'olonged coma, from which the 
patient on ly quite recovered in the cour;;c of the fo llowi ng thy. 1 lis urine. C'l.amined 
after the ;lttack, showed all the characters which ord inarily appertain to this sccn~
tion in contrn.cting kidneys: it was pale, of low ~pcc ific grav it y, contai ning both 
albumen and casts, but was passed in on ly small quantity (880 c.c. between the 7th 
and 8th of December). Later on the sec retion became abundant, hut the urine con-

tinned albuminous. 
After this ttt tack Herr B. for some months s till continued to administer hi s 

arduous ofticc, but died on the 25th April of the following year of cerebral apo· 
plexy, which assailed him in the midst of a lively entertainment in a friend' s house. 

The JW:Jt-mortr1Jt showed considerable contraction of both kidneys, with nu1ubcrless 
cysts in the scant remains o f cortical substance. .Enormous hypertrophy of the left 
ventricle o f the heart, valves normal. Fresh apoplectic clot o( the size of a fowrs 
egg in the left corpus striatum and its immediate neighborhood , which had burst 
th rough into the left lateral ventricle, the blood having made its way thence into 
both the third and the fourth ventricles, as well as into the righ t lateral ventricle. 
Another older apoplectic cyst, about the s ize o[ a bean. was found in the Je[t thala
mus. ~o trace of dropsy. 

l'll:Je XXVlI.-11. II ., thirty years of age, a vagabond dn111k11rd, was first ad· 
mlttcd into my clinic in October, 1806, on account o f dropsy, and the diagnosis of 
Bright's disease was set aga inst hi s name in the patients' ward book. No minute 
history was recorded. llis second admission was on November 10, 1872. The 
pre,·ious night the patient had had repeated ep ileptiform attacks; when admitted 
li e was completely insensible, his body was s lig htl y swollen with ana.sa rca, aucl his 
skin, especiall y that o ( t he abdomc11 1 had been much scratched. The temperature 
in the rectum was 40.G C. (105.l" l<"'.); the pulse was fre11ucnt, reg ular, Lut feeble. 
There was distinct hypertrophy of the lef t vcufriclc. Directly after his arrival at 
midday he hnd a fresh attack, and altoget!Jer had twelve more tits up to two o'clock 
in the night. In some of his blood, draw n by vcnesection and analyzed by Prof. 
Jacobson, one.tenth of one JJCr cent. o f urea was found, but no amnwnia. On 
the 11th o[ November the patient p:lSSed plenty of water in his bed, was sen~ible, 

but sleepy. Temper:tturc normal. Pulse quiet. Anasarca nearly <lisappearccl. After 
this the fellow had an attack of delirium tremens, and the diagnosis of coutrnctcd 
kidney was established upon examination of his urine. lie was allowed to go out 
at his own wish on December 10th, and wa.s seen lying dead drunk in the gutter the 
very same evening. 

On the 18th of December he was once more admitted into the hospital ; he was 

very slig-htly reclematous and his urine contai ned some blood. On the 28th of 
.January, 1873, he left the hospital feeling well. 

On the evening o f .July 27th he was brought back again to us on account of 
total blindness, which had come on quite sudd enl y. Opht.halmoscopic examination 
threw no light upon its causation, and tlf!er :i few houn; the sight completely 
rcluroc<l again. 8ti ll bis legs, and more particulnrly his face, were highly c:cdemn· 
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toui:. Urine was pas.~ed in abundant quantity, and was pale and allnnninou~, as it 

had been beforC'. Vnder good care and the use of hot baths he 1his time again 

recovered quickly, and this.so completely that in September he was able to under

take the car(' of some cholera patients who were placed in a separate barrack build

ing. Herc day and night he attended to his charge with the greatest fidelity, and 

exerted himself to hi s \'Cl'Y utmost. At the cud of September he felt unwell, and on 

October 1st J found him the victim of a well-marked attack of cholera. On the 

evening of October 3d he died, after passing four entire days without secreting any 

uri ne and ly ing in a prolonged state of coma. 

Instead of a full account of all that was found at the post-mortem, I give here onl y 

the diagnosis made it by ll cllcr: extreme yranuhir atropl1y of 

both J..id1teys, 

I ha,•e hi therto repeatedly ascribed a compensatory action to 
thP hypertrophy of the left ventricle, my pul'pose being to show 
ihat, in consequence or the gl'eater activity of the heart's powe1·, 
the secreting tissue that still l'cmained in a contracting kidney 
wa enabled satbfactoril y to accomplish its sec!'eLOl'Y task; but 
l must now l'efel' to the dangel's and di sad vantages with which 
the increa ed a!'tel'ial tension produced by this hypel'l l'ophied 
heal't threaten the patient. The ev il intluencP or the condi tion 
of things we are considering is exh ibi ted in its implest manner 
hy the re]ath·e]y frequent OCC Ul'rence or CCl'ebral hcmon]1 ap;es in 
p;enui1w ('Ontracting renal clisea~f>, tht> tnw flXpl::mation o[ which 
no one, surely, will seek elsewli PI\' th an in the notoriously 
abnormal high pressure maintained in t11<..• artcl'ies, ina =" rtJU th :1s 

<"<'rebral apoplexy in renal disease may attack p<>1·sons who are 
<"Omparati,·ely you ng, and whose arterial walls a!'t' q uite healthy, 
as illustrated by Ca:e XXIV. 

I have already stated that the dangel'Ons hemol'l'hagrs from 
mu<'ous membrnnes, of which sev~ral cases abO\·e c itec.1 offer 
instances, ought not, in my opinion, to be attl'ibnted to the 
i11c1'l'ased p1·essur<> in the a l'terial system. They may well own a 
'imiJa,. pathology to the pel'ilous and often fatal bleed ings that 
takP place in cirrhosis of the Ii n'r and in leukromia, etc., ancl he 
dne, perhaps, to abnormal states of nutrition in the coats of the 
Vt'SSP]S. 

On the other hand, I do not hesitate to attl'ibute the attacks 
of palpitation, distress, and vertigo, of which some of our 
patients complain, to the inrreased a1'tPl'ial pressu l'e. 
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Since reading Gnll and Sutton's memoir, however, I rannot 
help suspecting that the pains in the head which torment our 
patients oCten Im· years before their deaths may be clue to the 
same cause. Jn a great many cases of this natun' T ha,·e, as 
above noti ced, found the sknll-rap after deal It ex traordinarily 
thick and compact, and the mtmibranes, both the durci and the 
pia 11wter, also greatly thickened. It is obvious that the process 
by wliich this abnormal condition oC the parts abo,·e mentioned 
is brnught about must or might be attcndPcl by the sensation oC 
pain. I have put th P q nestion to myself whether the idea of the 
two Engli sh author could be correct, which attrib,ntes the thick 
ening o[ the membranes of the brain to a separate process quill' 
independent of the renal disease, albeit analogous to it, but at 
present must leave this as a mooted point. The above-nametl 
English writers regard retinitis Brightica in exactly the same 
light as a spontaneous process oC clisease independent of th~ 

renal affection, and one merely frequently occ111Ting at the same 
time. F or the following account of this b1·anch of the pathol· 
ogy of the renal a ficction in question I am indebted to the good
ness of my friend aud colleague, i' oelckCl's. It appears from 
Voelckers' experience that Gull and Sutton's conception of the 
process is incorrect. 

Voelckers: On R etinitis Albmnimirica. 

"It has long been known that disturbances of d sion took 
place in rena l disease, but the causes of this mysterious ambly
opia could only be more closely investigated after tlie discorery 
of the ophthalmoscope. \Ve know now that these di sturbances 
oC vision own a twoCold origin, the one cerebml, designated as 
amaurosis une mica, and ind ttced by the sm charg ing of the blood 
with excretory materials retained in it ; t lw other local, provoketl 
by strnctural alterations in the retina, and cal!c(l retinitis albu· 
rninnrica. \Vhereas in amaurosis urremica the disorder of vision 
commences suddenly and may as suddenly subside again, being 
u sually accompanied by other symptoms dut' to t.he funda· 
mental malady, we encounter obscurities of vision (amblyopi<c) 
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in chronic nepliritis, whicl1, commencing quite gradually, show 
tiH'n1'eh-es, as a rul e, as simple diminutions in the acuteness of 
the sight. 

" The diminution in the sharpness of vision devPlops itself 
EO graclually, and, in spite of well-marked changes in the retina, 
may ht> so slight, that the patient is hanlly aware of it himself. 
Hence. it happens often Pn0t1gh that the ophthalmoscopic exami 
na.tion gives the firs t infol'mation of the grave general ::dr~~ct.ion 

that exists. Sometimes the patients complain of tempornry 
dderioration in their sight, o[ momentary darkening of tl1<· lield 
ol vision which ove1·takes them principally during Pxeite111 <' 11 t or 
whe11 they are exerting themselves. In nervous, pxc itabll' pa
tients I have repea tedly been able to make out a difference in the 
risual powers during one and the same examination. In some 
cases one discovers distortions of vision (metarnorphopsia)
crookecl sight -(i. P., straight lines seem bent.-Tmnslator). 
During the commencinp; stage, ophthalmoscopic exa mination 
shows a slight. and for the most part striped cloudiness of the 
papilla of the optic nerve and of its immediate neighborhood. 
It looks grayish red, is swollen. its margin is indistinct aml 
blurred. One o[ tht> most Stl'iking features is the state of the 
reins. which are enlarged and tortuous, ancl exhibit differences 
of color, according as they run, in tlwir serpentine course, now 
upon the sn1face, and now cleepel' in the substance of the retina; 
the shade of color bi>ing always darker the nean'r the surface 
tile rein happens to li e. Bt•yond occasionally presenting a con
Hrictecl calibre, the arteries show no abnormity. The retina 
surrounding thP optic ni> rve is likewise cloudy, as already stated, 
and exhibits extravasations of blood which are mol'e or less 
nnnll'l'Oll~. conceal the vessels in places, aml are eitlwr striped, 
round, or irn•gnlar in shape. Besides thet;e, we perceive white 
>pots of ,·ery "arious forms, from the finest stippled points up 
to the larger patches, as large as the diamPler of the papilla 
itself, or even larger. E\'Pll at thi s s tage we discover thP ('ila11ges 

that al'c most characteristic. if we get the pat ient lo look straight 
into the hole of the minor, thus bringing the yellow spot into 
view. Its ct•ntml portion is generally unalttlred, bnt in its 
pniphel'y, and especially in i ts outer or temporal side, one sees 
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fine white dottings and radiating lines, which gh·e thP impression 
of having been splashed on with a [eathe1·. 

"In the cow·se of time the eloudi1wss of the rntinal tissu•· 
increases, the grayish white exudations grow larger, run togethe1-, 
and smTouncl the intensely swollen papilla with a thick rampart, 
broader than the diameters oT se1·eral papilhc put together, and 
sending out projections which mostly follow the course or the 
larger vessels and sometimes obscure them. Large1· and smaller 
extra vasations or blood stand out with singtilar shm]JlWSS against 
the light background ; the streaks and stipplings on·r the 111acula 
lutea become more and more confluent, so that tl1 e 11"1ss of exu
dation that sunot1nds the optic nerrn extends continuously 01•er 
its tmnsverse diameter. Further toward the periphery, in the 
equatorial region, the background or the eye appea rs to be ll OI'· 

mal , aside from a distinctly visible amount of venous stasis. 'fhis 
picture of retiniti s, caniecl to its full es t clernlopment, is certainly 
but rarely seen. As a rul e, the exudations are much less con
siderable ; frequently enough the clouc1i1wss or the papilla am! 
of its neighborhood i" b11t littl e marked, and only :1 few plaques 
(patches) and a few scattered blood-spots, besides the dottings o[ 
the macul::t lutea which are rarely absent, arouse our suspicion 
of the grave renal disease. 

"The changes a .-e quite gcnemlly di stinctly mark.eel in both 
eyes, although it 11"1.)' be to a very different extent. In three 
cases I recognizell tlu· affec ti on in inc1i1·ic1nals sent me by my 
colleagues with tlw diagnosis of cn1bolis111 o( the arteria centralis 
retinre : in each instanee I was able to !'onfirm this diagnosis. I 
pass by the question whether this emboli sm stood in causal rela
tionship with the renal affection. In no one of these cases was 
there any valvular lesion of the heart; in one there was well
markecl hypert1·opl1 y of the left 1·cntricle. But in ad(lition to 
this, in two cases especially, I remember that the Jil'st signs or 
commencing ret ini tis albnminnrica were presented in the eye that 
was presumed to be healthy. Jt presents such typical features 
that the ophthalmic physician, even while no physical sign of a 
general malady is present, is justified in inferring the existence 
of renal di sease from the ophthal111oscopic appearances alone. 

" Numerous observations ]Jl'O\'e tllal the retinal changes above 
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<1"sCl'ibed, even though they ha1·e attained a considerable ex tent, 
may subside again. Tlw white patches or areas become small Pr 
from thei r pe1·iphery, they break up by becoming cleft, the 1·es
sels that were originally concealecl by them become l'isible onee 
more, and at last el'en the stripecl clollCliness of the ret ina disa p
pea1·s, the margi n of the papilla becomes shaqwr in its outline, 
line! often nothing farth er than some thiekening of the walls of 
the ves~Pl s remains to be seen. 

"Complete reabsorption, howe1·er, certainly occurs only in 
that form of 1·etiniri s which accompanies the acute nephrititi of 
pregnancy and scarlet fever, nncl in the::;e cases vision may becomP 
completely res tored . Of two cases of retiniti s albuminurica in 
pregnant women whi ch I have seen, one obtained perfect eyesight 
again ; in the other case d sion imprO\·ed, but albnminuria with 
retinifo; n'euned in an ensuing pregnancy, when extensive 
atrophy or th<• optic nerl'e took place followed by absolute 
ama.urosi:s. 

" The retiniti s attending chronic nephriti s certainly admits of 
improvempnt; at times one sees the s ig ht increase, and now and 
again he noti ces some diminution in the retinal changes, hut 
reCO\'ery or el'en pernmnent amendment is probably never met 
with. 

" Retinitis albuminnrica occurs in every form o[ renal inflam
mation; several observern, too, luwe found it in amyloid degene
ration ; OLlt of folly thirty cases observed by me, two were noteLl 
as being incident to pregnancy, all the rest happelll'Ll in inclh·id 
uals in whom the diagnosis of granular atrophy of the kidm'ys 
had to be made. 

" A · a matter o[ com se the treatment coincid<'s wi th that of 
lht• general malady. I ha1·e only seen temporary amendment 
resu lt from the blood depletions whieh ha1·e n'ceh-pd such high 
commendation ; in th8 Jong run I believe they do more harm than 
good. I think that I ham found tlwse patients to do best ou 
good strong nourishment and the use of t he iodide of iron." 

'o soon as the destruction of rena l tissue has adrnnced to 
such a stage that the remains uf the glands are nu longer ade-
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qnate, although assistecl by what may he callecl I.he c-ompensato1-y 
ele\'ation of the artel'ial bloocl-presslll'<', to fullil the task of sec·re
tion clemanded of them by the organism, then the results of thi> 
insufliciency 1w,·er fail to demonstrate themselves. Dropsy, 
dironic mmmia, or in1iammatol'y affections of the tissues, fanned 
into a llame by the chemical efiect of the excrementitious mate
rials accumnlatecl in the blood, present themselves as terminal 
symptoms, being generally preceded by marked loss of st1·ength 
and evident marasmus, dne to digestive disorders, vomit ing, diar
rhO'a, or hcmonhage. It is these last-named circumstances win
cipally, which, by reaction on the general nutrition, indtH'e 
degeneration of the hypertrophied heart-mnscl<'. and he1w1' 
reduce the aol'tic al'terial pl'essure, thus upsetting the arrange
ments calculated to compensate for the loss of renal tissue. 
In st1ch cases, months even before death, the pulse, which had 
been tense, full, and elastic, becomes small and soft-the heart' s 
impulse, lately so heavi11g, is scal'rely perceptible, the sounds 
are no longer loud, and only the second souncl over the aorta 
preserves its distioct accentuation. 

The Duration of Genuine Contracting Atrophy of the Kidneys. 

lt is clearly impossible to say anything delinite with regartl 
to the dnration of a malady whos<' comnwncPrnent nearl y always 
completely escapes detection. H ti«-' clisea,;p has advanced far 
enough to be detected with certainty, it is q uitc sure already to 
have existed for some length of tinw, for the changes which mark 
its existPnce, as for example, the hypertrophy of the left ventrick. 
require some considcmble time for their accomplishment, and 
follow only upon a process or disease which is of slow denfop
ment. I have already said that I JHL\·e some grounds for thinking 
that tlw cases of renal di sease which orcur in the coursC' of aeute 
articular rheumatism may leacl to contraction of the kidnep. 
Unfortunately, both my own cases of this nature were eom
plicatecl by valvular disease of the heart, thus introducing an 
elemen t of obscurity into the observation. Jns1anrPs of renal 
di::seast~ arising in connection wHh uncomplicated case:::; of acute 
articular rheuutatism might, accorcli11gly, if rny supposition 
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~honld proYe to be correct, aliorcl the best opportunity of deter
mining the precise beginning of the disease, and consequently 
its duration in any ind ividual case. 

This much, however, is established with CPrtainty by tllP 
foregoing observations, that the affection, as a rnl l', is a very 
protracted one, extending in a great many instances O\'et' se,·eral 
years, or, at all events, being capable of lasting so long as this, i[ 
not interrnpted prematurely by some of the frequent complica
tions w!Jich induce sudden death. We cannot at present ch'ter
mine whether external cirClllHstances have any influence in 
accelemting the development of the renal disorc11·r, or, i[ so, what 
particular circumstances have this power. But. on the other 
hand, it can be demonstrated with g1·eat certainty that all cir
rnrnstances which materially weaken the heart" s action imperil 
the life oI the patient, before the destruction of renal tissue has 
reached that extreme grade which may he observecl in other 
pati1'nls, the strength of whose hearts has remai1wd undimin
ished, and who remain in a tolerably comfortabl~ eonclition nntil 
•uddenly carried off by apoplexy or unemia. \VhPn I collect all 
tn)' own cases in which the diagnosis ha • been confirmed by an 
autopsy, I find that the longest period, which elapsed between 
tl11· date when the affection was first a"ct•1tained with cer
tainty ancl that of death, was obsen·ed in the case of the drnnk
anl, H. II. ; it embraced a term of sernu years, and even then he 
cli<l not die of his renal disease, but or cholera. I wa tched the 
di"ease in the brewer K. through a peri od or three years, he 
beiug, also, repeatedly in my Clinic aml under my care. During 
ti.Lis time his geneml condition ,·aried cousidPmbly with the sort 
of life he led. ·while in thP hospital ancl well cared for he did 
well

1 
increasing in weight a.nd streng th. aml having nothing to 

complai n of; outside the ho,;pit:t! he lackl'tl nutritious and suf
ficient food, took to drinking, ancl a[ter a while returned to Olli' 

ca re, pale, feeble, and dropsical, agaiu quickly to recover under 
appropriate treatment. At last he was shut up in the poor 
house, where, after the first symptoms of chronic unernia , vomit 
ing, and a ceJ"tain amonnt of cleliri111u l1ad st• t in, he put an end 
to the matter by llestl'oying himself. 

VOL. XV.-3t 
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Prognosis. 

Our p resent experience of genuine con tracting kiclney com
pels us unfortunately to accept Grainger Stewart's clictum, that 
•·this is the most hopeless of all the form s of Bright's clisease." ' 
Thus far I have hearcl no competent au thori ty state that he 
reckonecl the clisease curable. No one woulcl be preparecl to 
asser t that kidney structures once destroyed, be the cause of 
their destruction what it may, ever could be i·epairecl again- or, 
hi other words, that a restitutio in integrwn was feasible. 

But it is another question whether a1t anest of the proces~, 
once established, may not be possibl~, co1tstituting a sort of 
comparative 1·ecovery . But even here su«h experience as we 
possess is not encouraging. Among the l"ery large number of 
bodies opened in our post-mor tem rooms we should, in that 
event, necessarily often aligh t upon partially atrophied kidney". 
It is trne that no one could tell from its ana tomical aspect what 
fur ther sh rinking the diseased kidney mig ht ham unclergone, it 
sufficient time had been allowed ; but the symptoms, if they are 
observed during life, inform us tha t the function of these atro
phied organs is at least not regularly fullillecl. I cannot as yet 
give a decided negative answer to the question whether medical 
skill is in a position to arrest the destructive progress of the 
disease if this is recognized early . Indeed, the question itself 
might be considered a vain one so long as contraction of the 
kidney was reckoned in all cases to be the fiual issue of an 
inflamma tory process. Bnt, since it may be helcl establi shed 
that the process of contraction represents a process of disease 
which runs its course independently, we must admi t that the 
absolu tely bad p rognosis which is universally given in these 
cases is the resul t of our preconceived icleas or judgment. 

F or mysell, it is trne, I cannot say positively that I ever saw 
a case of genuine contracting disease arrested in its progress, 
thus resulting in a comparative cure; still I woulcl not by any 
m eans di spute the possibility of such a result being arrived at 
by therapeutic means, if the di sease were only recognizecl suffi· 
-0iently early. The observa tions we at present possess upon the 



RENAL CUtB.lIOSIS.-PROGNOS.lS. 483 

earliest stages of the malady, not to say its absolute commence
ment, are so few and so defective that the 1mttter is by no means 
ripe [or decision. 

1 unhesitatingly announce it as my opinion that greater care 
in the examination of patients will lead to an earlier recognition 
of this insidious malady, and that the knowledge of its grave 
import will conduce to its more attentive hanclling . But not 
until physicians accord that a ttention which it deserves to the 
condition of the kidneys of their patients shall we succeed more 
frequently in catching the process of contraction at its very 
outset, and not till then shall we be able to determine the power 
of therapeutic measures to control thu progress of this dire 
disease. 

But ii the affection, as is now generally the case, is not recog
nized until large portions, or perhaps the greater part, of the 
kidney is irreparably lost, ancl when dropsy or urromi't testifies 
to the actual insuffici ency of what remains, then indeed the 
sentence of death which is universally pronounced upon any one 
affected with contracting kidney may be justifiecl ; and then the 
llrognosis, in any partienlar case, will only occupy itself with 
the question of the i111n1 ediate degree of danger in wltich the 
patient is placed. The degree of tunctional activi ty of the 
kid1wys and the condition of the heart must be the guicles to 
the diagnosis in each individual case. But 1 have already 
adduced what I hacl to say on this subject al.Jove, and especially 
dwelt upon tlte significance that attaches to the increased labor 
ol the hypertrophied heart. 

Next lo persistent reduction in the q>wntity qf the itrine and 
sillmltaneous diminittion in the ctmozmt qf' its solid urinary 
constituents, obstinate vomiting or diarrl.cect are the surest ltar
bi11gers of speedy decease. 

Death is indisputably close at hand whpn such symptoms qf 
C'lironic urcemict as itclting qf' the skin and clroiosiness set in; 
ancl equally near is it when ltenwO"ha,qes lake place from vari
rms ?lllU'ous 1nemb1·a1ies. Acute urce1nic attacks of the severest 
kind may pass o,·er without immediate clea.th 1wcessarily ensn
ing. D ropsical swellings may disappear, and life be prolonged 
for years without their recunence. 
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The c(ffection qf the reti1w is ,-e•T often e tablisbed long 
befol'P death, and while the patif'nt otherwise feels pe,.fectlr 
\WI! ; st ill, most of my patients had already become amcmic ancl 
lowel'ed in their state of geneml nutrition when their eyes became 
affected. 

After cerebral apople.'Cy, and 01•en after this has inducecl 
insensibili ty of several days' duration, I h~we still seen l'emark
able l'ecovel'ies. The brewel' K., whose case \\"as girnn as No. 
X.\'.l\'., after an attack of apoplexy, suffered witli hemiplegia 
a11d aplia ia. But these symptoms hacl almost entirely sub
sided six months later, when he died of ltemon·hage from the 
bowels. 

The interctuT0nt in.flainmatioJts of llte S1' /'ll?IS membranes, 
erysipelas, carbuncle, and pneumonia, 1wal'iy alwnys lrn1·e a 
fatal is::;ue. 'rhese complications are .far mOl'P dangerous, ncconl· 
iug to my t-'Xperience, in contracti ng kidney than in }Jarench.r· 
11Jutous nephriti s. A good state of general nutrition and st1·ength 
jnstifil's the hope fol' a pl'olongation of life; should the nutrition 
fail and tl1t' st1·pngth Yisibly decline, and a pale, ashy hue per
vade the genernl smfnce of the ' ld11, a Hpeedy fatal end may be 
anticipatecl 

f 'neoer ?Jet saw ct s ingle patient Q/' this kind die q(' maras-
1m1s alone. Death was nea l'ly always ushered in by symptoms 
of chronic unemia, less frequently by inflarnmatory processes in 
other organs, ancl sometirnes by uncontrollable hemorrhages 
from some mucous surfa.ct". 

Diag1wsis. 

I hal'e repeatedly laid st1·ess upon the circumstance that 
genuine contracting kidney deYelops itse]( so insidiously that 
the malady, at its commencement. is attended by no strikin11 
symptoms. Even the first signs of the disease are of such an 
incl efinite natlll'e, and may be so different in till· diITerent caseo, 
that they cannot be designated as in any respect characteristic. 
and in no instance do they point directly to the kidney as the 
spat o[ disease. He only who makes it his rule to prnbe to its 
utmost every symptom of disease, with the intention of disco1•er-
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ing its possiblt> ea11s<>, and who e:ramine8 the urine qj' his 
patients whenever llwy P<'1'8i8t in remaining poody-he uni.If 
10ill s1wceed in recognizing this insidious renal malady betimes. 
Jl eatlachP ancl ,-crtigo, of a manifestly congestive natme, attacks 
of palpitation ana diffi cul t bl'eathing, at 011ce direct attention to 
the heart. Then if, on physical examination, the organ is fo111lll 
Pn larged or its impul:;e exces::;ivP, if au ·cultation ::;how::; it::; 
soumls to be loud antl cleal', indicating tliat the val"es are 1101'· 
nml , and especially ii the diastolic sound over the ao!'ta is gl'eatly 
i.J1e1·easetl in st!'ength, and tl1 e pulse is nnusually tense, the diag
nosis of l'Pnal contrnction becomes highly pL'obable. Bu t it can 
only be establishetl with cel'tainty by the examination of the 
urine. 

The large quantity of mine secreted daily, its pale colol', it s 
low spec ific grav ity, the small amonnt of albumen it contains
all the:;t> ;ne tokens which, placetl beside a hypel'trophiecl heal'!, 
1·entle1· the diagnosiH of kidney contraction positive. But r have 
already remal'kecl in a fol'mel' chapter tha t cont raction of t J11 , 
kidney may follow as a seconda!'y process after diffuse nrphriti ,, 
that this form of renal contraction may also induce hypr l'trophy 
of the heart, and that nmler these circumstanrPs tht' nri1w n1ay 
in reality assume essentially the self-&'t11W chu.ractt•ri st icti. Too 
few of these cases have comr befol'e lllt' in "'Y hospital pmr
tice for me to lay clown with ce!'tainty any di:;ting uiohing 
Jeatur1~:; of Lite urine which might ::it=' l'Vt' to e~tabli ::; h tlit• diff1.>l'1'll

tiaJ diagnosis. Still, I would l'emiml my !'eadPr of tht' f:tt·t 
st<lted abo\'e. that, accol'ding to my hospital experience (my 
obstlrnition:-; extend to only rwo cases, in which, after genpr:il 
dl'Opsy hacl lasted for ye;ns, appa1·ent recovery ensued, but the 
albnminuria sti ll pel'sistetl for yeal's), the thily average amount 
of urine is below the ordi1mry quantity ful'llishecl in gt'nuine 
contracting disease ; furtlwl'mol'e. that the mine in seco!lllal'y 
contracting kidney, as a rule, deposits a sediment formin g: a. 
considerable, pale gmy, dust-like stratu m. which collects towa1·ds 
the bottom of the vessel, and consists of an astonishing a!llount 
of ca ts, which are chiefly thick casts. some of them highly 
~rannla.l' and opaque, but some of them also yellow-colored aml 
highly refracting, as well as of large quantities of granular detri-
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tus. Numerous fragments of clegenerated epithelium stick to 
the cast8. On the other hand, the Ul'ine furnished by kidneys in 
a state o[ genuine contraction nearly always presents very few 
casts, and these are chiefly of the perfectly hyaline rnriety, and 
neady all of small size. Then, if an epithelial cell is seen 
attached to any such cast, it will be, as a rule, perfectly normal 
in its appearance. Bttt in any cloubtfol case of this nature the 
diagno8is may be assured b.r the help of the history. Albu
minul'ia occuning in an individual who ltas been very dropsical 
for a considerable period ef time, could hardly be inclucecl by 
genuine contracting kidney. 

But I must again u tter my warning against being content to 
establish a diagnosis upon the examination of a single specimen 
of urine. I have already, in speaking of nephritis, put forward 
the fact that inflamed kiclneys will at times secrete large quanti
ties of urine of pale color and with a low specific grav ity. !Jere, 
it is true, one finds large numbers of casts, but casts most of 
them very different in charactel' from those found in the urine 
fumi shed by cirrhotic kidneys. Exceptions to this mle, how
ever, will occur. Still, for these cases the ci rcumstance is cer
tainly worthy of note, that, as a rule, a larg<> amount of color
less blood-cells appear in the urine from inflamed kidneys, while 
these al'e entirely absent in tl1at supplied by cinl1osed kidneys. 
Here, however, there is one possible source of error, for in the 
latte!' instance i t happens not very rarely that cytoicl (mucus} 
col'puscles become mixed with the urine, being derived from a 
catanhal condition of the urinary passages. 

The secl'etion furnishecl by kidneys im·ol\'!•d in ctmyloid 
degeneration may exhibit entil'ely the same chamctPristics as 
the nl'ine of cirrhotic kidneys. In amyloid cli8ease the urine is 
not rarely passecl in excessive quantity, and then is jnst as pale 
ancl of as low specific griwity as the fluid derived from genuine 
contmcting disease of the kidneys; it may contain, too, just as 
small an amount of albumen, and even Iewel' casts (occasionally, 
aftel' a pl'olonged search, we find none at all); but, if any al'e 
present, they are nea rly always of the small variety, and as 
inrnl'iably of perfectly hyaline charactel'. Should epithelial 
cells be seen attached to these casts, they, too, like those seen 
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adhering to the ra sts from cinhotic kidneys, will be perfectly 
normal in appearance. 

The distinction, therefore. between these two conditions of 
disease cannot possibly be anfrecl at, in most cases, from the 
examination of the urine solely ; but against this may be set the 
weighty support which the diagnosis derives from the collateral 
circumstances. Amyloicl degeneration occurs almost exclusi,·ely 
among cachectic inclil'iclual s, especially those who ha,·e been 
reduced by protmctecl purulent di scharges (as from caries of the 
joints or of other spongy bones, pulmonary consumption, exten
sil·e skin ul cerations, or chron ic ulcers of the intestines), or clsP 
by syphili s. Amyloicl degeneration is the consequence of the 
cachexia, anc1 occurs, therefore, in persons with pOOI", generally 
watery blood. Hence it is that in many cases we !incl it asso
ciated from the fi1·s t with dropsy, or else enta iling this condition 
at no distant interval of time. In amyloid degeneration a large 
portion of the arteries throughout the kidneys, with the i\Ial
pighian tufts attarhecl to them, likewise lose their permeability. 
But, for all thi s, it seldom happens tlmt increased pressure 
occurs in the a rterial system, because, directly the blood-pressure 
begins to increase, the excess of water in the blood is pressed 
through the wall s of the vessels, and produces dropsy. For this 
reason , too, we htwe neither dilatation nor hypertrophy of the 
heart, hypertrophy failing to develop itself because the blood 
itself lacks the very histological elements which are required for 
its production. 

Still, I again repeat : without repeated and accurate examina
tions of the urine it is not every case of kidney eirrhosis that 
will be detected. Nor must we forget that the urine furnished 
hy these organs wil l not always contain albumen: this elenwnt, 
however, will only be absent temporarily, as fo r example in the 
urine secreted during the night. or for a longer period under •·on
d.itions of cardiac debility. R egular diurnal examinations ef 
the urine extendecl over a cons iderable time, a11d dose at!P11/in11 
to tlte state qf tlte liearl, .fonn tlte groundwork upon wltich tlte 
diagnosis must be betsed. 



488 BA !n'~~Vl. -'l'JIE DU'FUoE Dl:i EASE ,; OF 'l'llE KW NEYS. 

T1·eal11unl. 

f'on, idering thP d rcumstances under which the greate1· poi-. 
ti on or all the cases of genuilw contracting kidney come under 
m••dical notice, i t is evident that the prospec t for therapetuie 
re;ults must be a cheerl ess one. In point of fact such medica l 
expe1·ience as we at present possess has furnished u s with no 
means nor nw t,Jwds calcula ted to alter this di scomaging view 
of the ma tter. I [ commencing dmpsy, or the first symptoms of 
unemia, or the im1mirment of vision ]Jrovoked by the retinal 
a ffection, first indicate thP presence of thi s insidiOLLS renal di ,;. 
t:>ase, then, (' (' I'ta.inly, we can no longer exp<·ct to preserve tJw 
patient from an early grave. Even were WP possessed of tlw 
means to arrest the process of destruct ion, the help to be deri ved 
from them would then be all too la te, since too much renal tissw· 
would have been already destroyed for the compensatory mea· 
sures still in operation to provide permanently against the actual 
defect of the renal secreting tissue. These very compensatire 
measures, too. are in themselves depart tues from the normal 
condi tion of affai rs which are replete with clanger. 'l'he increased 
arterial bl ood-pressure threatens death by apoplexy, ancl thi :; 
the more the longer it has endured; ancl who can entertain :t 

doubt but that the constant loss of albumen, associatecl wi1l1 
the excess of pressure thrnugh the aorti c system, must finally 
lead to the impoverishment and degenem tion of the quali ty of 
the blood, and in this way im pair the general nntl'ition. 

How will it be, however, if the rena l a ffection can be recog
nized at its first commencement~ Here again the question th:ll 
confront:; us is, wheth <• r the destructive process of contrac tion 
must of necessity advance, whether under any, and ii any, under 
what condi tions, it can be a.n ested. Our present experience does 
not enable us to respond. \Ve can only hope fo r an answer to 
thi s q uPRliou when. by means of mon• carefully institu ted clinical 
investiga 1ions upon the r,•nal functions, we shall have presented 
to ou1· observati on mor~-' numf'rous in s tances o[ this di sease at its 
romnH'neem,•nt, ancl when we shall have sucreeded in following 
the fu1t her prngress of a larger number o[ such cases ; for thi:; 
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question can only be decided empirically. It is true that a great 
wactical diffi culty stand8 in our way- the fact. namely, that the 
patient himself feels so well (and this often in Rpitc of the pro
f(l'ess of thi s renal malady) at< to be little inclined to submit him· 
self to a long.continued ancl disagreeable series of observations 
on the part of a doctor. 1 ham rarely s t1cceeded myself in 
keeping patients of this kind in my Clinic for more than a few 
months, whereas the object we stri re afte1· eoulcl be attained only 
by a year's observation. 

Furthermore, the analogy between the comse of this disease 
nnd that of similar processes of disease in other organs affords 
U> no data upon which to determine the possibility of arrest in 
the contracti ng process once begun in the kidneys. The liver is 
the only organ in which an exactly analogous proceeding is 
observed. Hut we t5carce1y ever recognize liver cinho~ is until 
its terminal stage; indeed, the means that we possess for making 
an early diagnosis of this latter affection are almost poorer than 
those at om commaml for the eal'ly recognition of the analogous 
1·enal disease. Hence, we know no more of the curabili ty of cir
rhosis of the liver than we do of that of the kicl1wy. 

Lastly, w!' posses no exact knowledge of the actual causes 
of thi" kid1wy degeneration. Therefore. in individual instanrM 
we cannot Pvcn say whrther they are remorn.ble, or whether from 
their nature they must of necessity continu<' in operation until 
the work or des truction is accomplbhed . 

'l'bnti, even it the disease is recogniw cl at its very beginning, 
we thcrapeutists tand not only without any empirical g uides, 
but without any reliable clata to j11<;tify rational deductions. 
Indeed, the mea~ ures that I ham nntl!'rtaken for the pmpose of 
ane:sting th e progress of contraction, wllPn recognizable, cannot 
be regarclecl a::; anything more than a cautious groping in the 
darkness which envelops the subject. 

ln layinp; clown a plan of trea tment for the cases of renal 
contractiou that were recognized by me in a comparatively early 
stage, I have taken into consideration <'Specially the clanger" 
tlu·eatening my patients upon tlie one side from !'xcessive arterial 
blood-pressure, '"'ll upon the other from an;emia and every other 
source of debility. 8uch patients who submitted themselves to 
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my care at the hospital I endea-oored to ,qitardfrom eMrytldng 
wlticlt migltt excite tlte action qf' tlteir ltearts in any nnneces
sary way. I allowed them, indeed, daily exercise in the open 
air, but rapid or long-contiuned walking. as well as every sort 
of bodily exertion, was forbidden. The first anll foremost 
ltygienic prescription.for tltese cases, so far as possible in pri
vate practice too, should be rest in bed and tlte avoidance ef 
all exertion and excitement in tlte pursuit qf' tlteir business. 
So long as they continue pretty stl'ong I forbicl my patients 
coffee, tea, and every alcoholic drink , on account of their influ
ence upon the heart. On the other hand, I consider it necessary 
from the first to maintain the general nutrition and strength by 
an abundant meat, milk, ancl mixed vegetable dietary, because 
any fa ilure in lite nutrition at large holds out the prospect of 
degenerat ion in the hypertrophied heart, and renders the prema
ture insufli ciency of its compensatory action possible. As a 
ma tter of course, in this renal disease, too, proper attention must 
be paid to the skin. I enjoin warm clothing, direct llannel nnder· 
clothing to be worn, ancl order frequent warm baths. 

Starting on the supposition that, whatever preconceived opin
ion we may entertain of the nature of the process of 1·enal con
traction, we must admit that in every instance we have to deal 
with a growth of interstitial connective tissue which exel'ci ses a 
prejudicial effect upon the true glandular cells, I aimed to r~ 
strain this process of proliferation, and with this intent turned my 
ntt<'ntion to the employment of iodide of potassium. This sub
stanc:e recommends itself to us in so many cases of hyperplastic 
connective tissue g rowth that it appeared to me to deserre more 
confidence than any other medicament in thi s particular affection 
likewise. I give iodide qf' potassiiim in solution to the extent of 
1.5 to 2 grins. (from twenty to thirty grailts) daily, and con
tilwe the itse ef tltis salt for an indefinite period, and I can 
assure my readers that I hm·e never seen any prejudicial effects 
from the use of tllis substance taken uninterruptedly for many 
months. 

As to any direct influence of the drng upon the quantity or 
quality of the urine (except showing its own presence), I have 
remarked none whatever. It would perhaps be better to recom-
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mend patien ts to take the iodide of potassium while fasting ea rl y 
in the moming, since it is absorbed more readily by an emp ty 
stomach, and would thus be conveyed in more concentrated solu
tion to the kidneys. 

Unfortunately, the pa tients whom I trea ted upon thi s prin
ciple before the occurrence of any threatening sym ptoms, before 
their exhibi ting any trace of dropsy or of unemia, withdrew 
themselves from my observa tion too early, so that I cannot yet 
venture to form an estimate of the ultimate results of this method 
of treatment. In one of them, after being treated for four months, 
the albumen had as goocl as disappea red from the urine, for it 
was only in occasional specimens of his water that a slight opal 
escence coulcl be obtained by boiling. The amount of urine 
passed by him during twenty -four hours fell from O\'er 2,000 c.c., 
on his entrance to the hospital, to 1,400 c.c., or 1,500 c.c. on an 
average. 

I never expected any particularly good results from any 
other line of treatment addressed directly to the renal malady, 
but I have tried several substances which are excreted fro m the 
system by the kidneys, and from whose employment one might 
therefore be tempted to anticipa te some effect upon the renal 
functions. Thus I have, in particular, given rnriou:::; drugs con
taining tannin for some time without perceiving any conse
quences therefrom. 

In the flll'ther des tructive progress of the complain t i t cer
tainly happens that, aside from the indicatio morbi. many symp
toms indica ting particular remedial measures arise, and. in fol
lowing them out, althougl1 we may noL 11l'I'est the com ·e of the 
disease in the kid neys, we may in some cases postpone its destroy
ing dl'ects for a season. 

Signs of ex treme elevation in the aortic blood-pressure, such 
as palpitation, oppression qf' breathing, giddiness, roari11.1J 
s01t11cls in tlte ears, demand complete rest and stri ct fastinp; on 
the part of the patient : an ice-bladder ma.v be put o,·er the 
heal't, and its too energeti c action may be quieted with d igitali s 
or by na!'C'Otics (acetate of morphia. one nncl a half g rains, cl is
solvecl in one ancl a half fluidonn l'es of cherry-laurel wa ter : a 
teaspoon[ul every three hours). Should distinct congestion of 
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the heacl manifes t itself in any such attack , l tltiHk a rnoderata 
11enesectio1t is inclicatecl. . '..s a rnle, the pa tienl; who complain 

of these symptoms are still in such goocl concli tion as to bear 

a modera tfl loss of bloocl well. Bnt patients in whom these 

symptoms havP once occurrecl must bt> on their g uarcl ever a fter

wards, fo r they return very easily, and a lways hold ou t the pros

pect of eventuai apoplexy. Getwrnlly speaking, h owever, such 

occunences a; these a1·e seldom the ;ource of anx iety to the doc

tor, fo r the pa tients who are thus threa tened usually submit to 

the inconvrnience with an indifference that is ;crLrcely conceiv

able. It is not un til the later s tages of the d isease are reached, 

aud af ter the symptoms suggesti ve or blood -pressure have long 

since macle way for a to tally d ifferent condi tion of thiHgs, that 

we learn sometimes, in onr inquiry into the v a. tient's history. 
tha t a ttacks of thi; nature have bPen previou; Jy experienced. 

Anmrnia a ncl commencing f ailure of stra11.qlh far oftener 

require medical a t tent ion a nd treatment. a ncl th b will have to 

be undertaken in different ways, accorcling as the amemia is the 
consequence merely of persistl'nt losses of albumen in the mine, 

or is produced by :;ome disorder of the clige:;ti ve system- by dys
pepsia or by trn ublesome vomiting . Individua ls of the working 

chtsses frequently come in to the hospita l because. by reason of 

their ;trengtli failing them, they a re no longer equal to the ac· 

eompli:;lunent of their ordinary clay's labor ; they look pale and 

pullecl clown, but can give no reason for the wretched condition 

they are in, for, as they often positively as;ure us. their appe· 

ti tes are good , a nd they cligest t heir foocl wi thou t any cliscom· 
Cort. Still , they 1"Lve often uoticed that for some lit tle time 

there has been some sligh t mdema of the feet and ankles-au 

anasarca, however, that has subsided dming the night. " 'e 

examine tlwm, and 1inc1 that the lef t ventri cle is hy pertrophied, 

aucl that the urine contains albumen. Under the influence ol 

rest ancl good nouri shment in the hospital they often improve 
wi th remarkable rapidi ty , look well a ncl fre;h, the mdema of the 

legs subsiclPs, not to reappear again ; bttt the urine remains albu
minous. 

I fancy t,Jmt patients of this class, from the mere violent 

action of their hearts clul'ing the accomplishment of their labori-
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on:-; work. lllH!"t lo:'r more albumen in their nl'ine whil f' tlwy nrP 

thu ::; t.-"11g:ag1l<1 than wlH-'ll tlwy are quiet in the hospital , ancl that 
this wry lo>' o( :1lb11111Pn may be the sole cause of their amemia 
an<l loss of 1'"""~'-. The faet that these YetT same pPOple, after 
lwing some tim e in the hoRpitn.l and beroming st ronger agn in , ancl 
then going ahonl morP than on their first introduction to hospital 
treatment, again exc1·de more albnmen than they did at tirst, 
nowise co11 trac.li cts my surmise. 

'l'he curalire i1(/l11enr·e qf r est and good mtrsin,q 111ay be 
essentially assislerl in s11cli. cases by th e employment of iron. 

Medieal tt·ealmc11t is far less potent against the seeoncl source 
of an:cmilt refetTed to in this malady, "gc£h1st tlte d!J"]Jepsiri, 
wut least of all against the 1•omiting; fo1· these symptoms must 
be regarded as the I'<'' 11lts of a blood rendered impure by exere
mentitious matters, and, therefore, as signs in tlwmseln'S or an 
insufficiency in the l'Pnal secreting powers wllicl1 can frequently 
ne1·er be repai1'\'Cl. 

'rhe ordinary remeclies which one employs to impro1·e the 
digestive powf'rs fai l us altogether. ThP "Pl>Ptite is not lo bP 
restored by bitters; and the employment of hydrochloric acid 
and pepsine at meal -times, from which T ha,·p often observecl the 
promptest good results in the dyspepsia of a1uemic subjee t'. 
usually leaves us in the lmch in this pai·ticular affection. Care 
must be used in the selertion of the differPnt articles of f'o od. 
among which ocC'asionally the most hig!1ly seaso1wd will bP snp· 
ported best. ttnd good "trong rPd French wi1w shonlcl be taken at 
meal-times. \\"h en the fast signs of cardiac debility have estab
lished tl1ems!'ll'PS. Tn other instances we may bP compelled to 
put the patient upon ttn exclusively milk tliet. because this is 
borne best. 

T/i e obstin(l{e V01niling or the later st.agt·s of the COlll]llaint 
is a most iilfraclable toi'lnent. It occurs 1·ery often before bn•ak
fast, whik thP stomach is still empty, and then. as T have fre· 
quently obsrrl'e<l. it weakens the patient much less than when it 
takes place in tht' cotm'<' of the day, and especially after meal
times. The usual treatment by efferv.escing mixtures, ice, etc., as 
a rule, does nothing to anest it ; but I have ocea ionally liad 
successful res11lts from tincture of iodine (two drops of tlw tine-
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ture in a tablespoonful of water), ancl from cl'easote too (one 
clrop in a tablespoonful of water), directing these to be taken 
the instant the feeling of sickness comes on. 

As soon as symptoms of general debility appear, constam 
attention must be paicl to the lteart, upon wlwse working pow. 
ers the portion of the kiclney that remains is absolutely depend
ent for means to cany on its functions sufficiently. So soon as 
signs of carcliac debility present themselves, the pulse losing its 
tension ancl the hea1·t' s souncls becoming feeble, the use of stim
ulants is inclicatecl in addition to a dietary as strengthening as 
the powers of digestion in each particular case will support, and 
fenuginous prepal'ations. Of all stimulants, good reel wine has 
appeared to me the best for this purpose. I consider it advan
tageous too, under these circumstances, to give the iron in the 
form of an ethel'eal tinctnre. 

Among other symptoms the next I shall refer to is the 
dropsy. In genuine contracting kidney this scarcely ever be
comes the object of special treatment. It rarely reaches such 
importance as to be dangerous in itself, or even to be a very 
troublesome incident. Shoulcl c1rnpsy occur at an eatly periocl 
of the disease, in consequence of temporary weakness in the 
heart's action, it will subside with the removal of this state of 
things, and sometimes does not return again for years. If, on 
the other hand, it presents itself towarcls the encl of life, coinci
clently with the Jina! marasmus, one never gets quit of it: for 
patients who are brought thus low cannot support diaphoretic 
treatment up to the point where it becomes effective, a.ncl still 
less will they endure purging. 

It woulcl only be in the rarer cases of extreme nnasarca, such 
as I ha,•e only met with once in renal atrophy (then combined 
with extreme fatty degeneration of the hypertrophied heart), 
that I shoulcl resort to mechanical evacuation of the tlnicl by 
punctures or scarification. 

The treatment of itramiic attacks, which sometimes occur in 
the most violent form of epileptifonn convulsions, even at a time 
when the general condition of the patient is still good, and 
when he appears to be in complete possession of his powers, the 
pmcess of rnnal contraction being still far from advanced, re-
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quires the use of the most energetic measures, because of the 
immediate clanger to life connected with them. Just in these 
very cases, however, which we are considering, difficulties of a 
peculiar kind present themselves in the selection of the meas· 
ures we should employ to obviate the immediate peril, because 
our knowledge is so incomplete with regard to the actual cause 
o[ the tits. The old empirical practice, by which every seizme of 
this natme was treated by bloodlt>tting and narcotics, has repeat
eclly failed me when applied in these attacks of acute, but, so 
to speak, premature urrnmia, in persons with atrophied kidneys. 
" 'hen I ask myself how it comes to pass that venesedion is 
not attended by as good results in these cases as it is in the 
eclcimpsia of pregnancy, I fancy that not unlikely the reason 
for such conflicting results lies in the dissimilar effects or bloocl 
abstraction upon dropsical and non-dropsical subjects. P1·eg
nant women who are eclamptic are frequently clrnpsical. The 
prematme urmmic attacks in contracting kidney happen to indi
Yiduals, on the contrary, who am not dropsical. Now, the first 
effect of venesection. under all circumstances, will be a diminu
tion in the geneml blood-pressure, and there must next follow au 
inCl'easecl reabsorption or fluid s from the tissues, and hence an 
alteration of the constitution of the blood, its serum, at all 
events, becoming more aqueous. Still we cannot tell what else 
besides water may not enter the blood in the incrensecl reabsorp
tion or the tissue fluid s in particular instances. In dropsical 
per,ons there will be clecicleclly less solicl material th us taken up 
again, because the dropsical fluid lying in I he interst ices of the 
subcutaneous cellular tissue, which is the first thing nb 'orbecl 
into the bloocl, contains very little solicl matter. The composi 
tion of the fluids thus reabsorbed is altogether different when no 
dropsy is present. Then they will contain much more of the 
proclucts or tissue metamorphosis, and will therefore carry those 
mischievous substances into the bloocl, to whose intrncluction, as 
I fancy, the dangerous state of tllings we are combating is 
attributable. Nevertheless, venesectio11, by effecting a ~e 11eral 

dilution of the blood, may reduce the total amount of this same 
mischevious material in it, and thns its employment even in 
these cases of unemia rnuy be desirable or allowable. 
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Theoretically . l1w substitution qf" ltea/tli y f or diseased blood. 
by means of transfusion after antecedent bleeding, might be con
sidered as greatly p referable to simple venesec ti on. But the 
question of whether complete substitution is really feasible in 
this way appears to me as yet by no means quite decided. 
August Stoehr ' performed transfusion in three cases of acute 
n nemia in chronic parenchyma tous nephritis. It is trne that 
11one of them survi1•ecl: still. in the first case, which succumbed 
to death by suffocation thirteen days a fter the opera tion, in con· 
~<'qnence of copious elfnsion into all the serous cavities ancl of 
li epatization of tlw bases of both lungs, the immediate effect 
obtained in controlling the uncmic symp toms was very remark
able. Stoehr also 1·t'lates a case in which blood substi tution by 
t ransfusion was raniecl ou t by Belina-Swioutk owsky with the 
best and most perma1wnt consequences, in a pregnan t woman 
suffering wi th eclampsia and albuminuria. 

It is self-evident that the sedatives nowadays so largely 
employed, and es1wri all y chloral hyt1ra te, maintain their full 
nllue in the acu te 111·K'111ia of the renal clisease here m1der con· 
sideration. 

In the in ter vals between the convul siYe paroxysms in patients 
having severe u nl'mic fit s, i t becomes impor tant to introduce as 
111uch water as possible into tlte system, in order still further to 
thin the blood by tlli s means, and obtain a more eomplete wash· 
ing ou t of the kid ner. 

Against the chronic uncmi•t which sets in as the ultimate 
resul t of absolu te defi cie1wy in the amoun t of kidney substanee, 
we possess no curnth·e means wha tever. The position is one 
entirely impregnable by physic. It is, of course. unnecessary to 

say that inflamma tory effusions in to tlw serous cavities may, 
under some circumstances, require emptying by operation. 

5. Amyloid Degeneration or the Kidneys. 

This peculiar form of degenera tion also a ttack s the kidneys, 
und invariably invades both together, and ex tends diffusely 

1 D eut.Mchet1 Archi \• fi.lr kli u. M cUiciu. Bd. 8. S. 467. 



AMYLOID DlWEN E RAT!ON.-IN"TROD UCTORY mrn .\HKS. 407 

through them. It is a ttended by albuminuria, aml ord inarily in 
its later progress by dropsy , and fo_r these reasons was regarded 
by the older wri ters merely as a peculia r fo rm or Bright's disease 
which occurred in cachectic subjects; beyoncl this acquaintance 
with their genetic differences, nothing was known or the anatom
ical fea tures which serve to distinguish this fo rm from other 
forms of renal disease. 

One or its ana tomical peculiarities was first pointed out by 
Rokitansk y in the Jirst edi tion of his pa thological ana tomy in 
1842, when he di stingui shed it from hi s other eight forms of 
Bright's di sease as the lardaceous kidney. A t a later periocl (in 
1853) Meckel discovered the property possessed by thi s drge n · 
erated tissue, called Jardaceous by R okitansky, or presenting a 
peculiar reddish brown coloration ~ohen it was touched 1oitk 
iodine, and of becoming violet upon thefurtlter addition of sul
phuric acid. Ile di stinguished cer tain va rieties or modifications 
of the disease by the degrees of coloration lhe tissue underwent, 
and though t tl1 a t the degenerat ion was the resul t of a deposit of 
cholestearin in the affected tissues. Yirchow 1 showc'd the incor
rec tness o[ thi s d ew, a nd considered the sttbstancc which showed 
this chemical acti on as being cl1emically analogous to vegetable 
cellnlosc, because it resembles the latter in this one particular, 
and hence he call ccl it a?nyloid matter . Keknl& was the first to 
show that "\"'frchow's views of its chemical nature were incorrect, 
and that it was rather a nitrogenous body, ancl in its elemen
tary composition more fitly reck oned amongst the albnminates. 
Kuehne and Ruc1nefl' ' especially brought forwa rd the di stinc
tion between this and other albuminous subs ta nces, na nw ly, 
that amyloid 11wtter ioas insoluble in gastric Juice. 

Traube first taught how amyloid degeneration of the kic1neys 
might be dis tingui shed clinically from the other fo rms of renal 
disease associated with a lbuminuria. 

Amyloid degenerati on of the kidnPys is nearl y always the 
result of some previous or still existing process or disease, which 
more or less profoundly involves the nutrition or the body at 
large ; and o ther organs besides the kidney s-the spleen, the 

1 Yir..::how's Archi v. Bd. 6 . u. Bd . 8. 
'VOL. A~.-:l2 

~ I bidem. Vol. 33. 
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liver, the abdominal lymphatic glands, the blood-vessels of the 
mucous membrane of the intestines, as well as those of various 
other organs-are probably without exception the seats of similar 
degeneration. Amyloid degeneration of the kidney is therefore 
hivariably tlte local 11ianifestation qf a general constitutional 
disease. 

Etiology. 

Pirst among the causes which bring about the disordered 
state or nutrition (cachexia) that prompts amyloid degeneration 
of the kidneys, as well as of other organs, must be mentioned all 
those affections of various parts which are associated with pro
longed suppuration. It at once becomes a question whether tlrn 
purulent process merely gives rise to this particular cachexia by 
the persistent drain or waste of nutrient juices involved. I 
employ the term cachexia designedly, for it is not merely a 
question of marasmus. I never found kidneys in a state of 
amyloid degeneration in the bodies of diabetic patients who had 
died in conditions of most extreme marasmus, nor in the emaci
ated corpses of persons who had succumbed to stricture of the 
rosophagus. Yet these slowly fatal processes of disease had 
afforded time enough for developing the degeneration in ques
tion. 

Again, patients who have amyloid disease are by no means 
invariably the victims of marasmus. Cohnheim found the kid
neys or a soldier, who had been wounded in the field, and who 
died of his wounds two and a half months later, in a state of 
amyloid degeneration. I myself saw a woman who died from 
the effects of post-partum pelvic abscess-the abscess making its 
passage upon one side into the bladder, and perforating through 
into the rectum on the other-in whom the symptoms of this 
destructive renal malady were instituted at a time when her 
general condition as regards nutrition was very good, and her 
strength, too, was unimpaired. Not a few of my patients lmve 
been able to follow their occupations, and these in part laborious 
ones, at a time when this renal affection was discerned by me by 
symptoms of a most unequivocal kind. 

My present experience compels me to conclude that, although 
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every sort o( bodily constitut ion admits of the possibility of 
amyloicl degeneration of the kidneys and o( other organ>', as 
soon as the individual in question is the victim of an affection of 
any organ connected with chronic pus formation, which may 
serve as the specia l occasion for this degeneration, still partic
ular anomalies of constitution (or diathesis) especially favor its 
uevelopment. As such constitutional predisposing anomalies I 
may specify scrofula, clironic tuberculosis, inveterate and ltered
itary syphilis. 

Furthermore, according to my own experience, it is by no 
means a matter of indifference in estimating the probabili ty of 
the appearance of amyloid sequelre in the large abdominal gland
ular organs, what the original tissue or organ was in which the 
chronic pus-forming process of disease had its seat. .ilmyloid 
disease with decidedly greatestfreqnency complicates those sup
purative processes wlticlt are associated ioitlt actual ulceration, 
and, therefore, with molecular necrosis qf the tissues. They are 
hence associated with caries o( the spongy parts of bone, and 
with extensive ul cerations of the skin and of the mncous mem
branes. Perhaps the predisposition qf scrqfulous, tuberculous, 
and syphilitic individuals to amyloicl disease depends ch ieHy 
on the ci t·cumstance that the above-named affections are so regu
larly associated with chronic ulcerations of the bones, the skin, 
and the mucous membranes. 

In the development of amyloid sequelro it does not seem to be 
a matter of indilierence, either, in what region of the body a pro
cess of chronic ulceration has been set up. At least I believe I 
may assert that extensive ulcers of the skin entail amyloid dis
ease of the large visceral glands with especial frequency when 
their situation is upon the leg, be the cause of the ulcer itself 
what it may. 

Anc1 I can positively affirm that ulcerations of tlte intestines 
provoke amyloid disease more freqnently than ulcers situated 
on any otlu:r mucous membrane, and this, indeed, independently 
of the original etiology of the ulcer, which requ ires only to be of 
a chronic nature. It is certainly worthy of consideration, in this 
connection, that ulcerations of the skin of the legs and of the 
mucous membrane of the intestines exceed the ulceration met 



500 BARTELS.-TI!E DIFFUSE DISEASES OF TllE KrDXEYS. 

with on other cutaneous ancl mucous surfaces, both in tbe extent 
of surface they offer and the length of time they last. 

I must further call attention to a fact which appears to me 
worth noticing, and is perhaps calculated to pave the way 
towards more clearly understanding the relation, obscure <ts it is, 
which obtains between chronic processes of ul ceration and the 
amyloid degeneration of the organs above mentioned. In the 
great majority of instances of amyloid disease which I have seen, 
the original focus of infection was so situated as either to be 
directly open to the ex ternal air, whether by continuous exten
sion of surface, or by fi stulous passages, or else to communi
cate with cavities containing gas, which opened indirectly to the 
atmosphere, as, for instance, the intestines. Caries of the verte
brro may leacl to extensive destruction of tissue resulting in the 
formation of enormous bmrowing abscesses, and yet amyloid 
degeneration of the viscera does not ensue so long as the pus 
remains pent up in a large abscess cavity, and has no access to 
the air; in fact, these abscesses may last for several years, as I 
have recently had occasion to observe in two instances in which 
the enormous collections of ma tter were ultimately completely 
reabsorbed, without entailing amyloid degeneration. Should 
the abscess, however, open externally, and the contents of the 
cavity be exposecl to the atmosphere, one has not, as a rnle, long 
to wait before albumen appears in the urine, the sign of com
mencing amyloid degeneration of the kidneys. Similarly an 
empyema may endurn for years in a plemal ca l'ity without the 
abdominal glands becoming amyloid; bnt directly thoracic list
ulro are formed, either artificially or spontaneously, we must take 
good care that the further secretion that takes place is never 
allowed to stagnate, inasmuch as the pus within the pleural carity 
is now exposed to the external air, and, if i t be allowed to stag
nate, we may reckon with the greutest like] ihood upon the speedy 
su1w1·vention of arnyloid disease. Chronic tiiberculosis may effect 
large deposits in the lungs and lead to most extreme marasmus, 
without om· being able to discover a trace of amyloid disease in 
any organ whatever of the body. Bid if the tiiberculosis causes 
large cavities by a process of ulceration, the degeneration we are 
speaking of selclom remains absent, if the disease be not too rapid 
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in its course to admit of its development. I have frequently 
observed it to ensue likewise as the consequence of very extensive 
bronchiectasis. I must not, however, conceal the fact that I 
have seen amyloid di sease of the kidney commencing at adult 
age in individuals who had suffered from chronic (scrofulous) 
affections of their joints and bones in early life, but in whom no 
free di scharge of pus had ever been established. In two such 
cases the subjects had enjoyed apparently good health for several 
years. 

'l'he sum of the facts above collected compels ns to assume 
that it is not the failure of the general nutrition, in and of itself, 
nor the formation of pus, with the consequent waste of nutl'i
tive juices, that suffices to provoke amyloicl degeneration of 
the kidneys or of the other abdominal organs; bttt th:tt there 
must exist some special cause, perhaps some chemical agent, 
which is formecl quite preferentially in these particular foci of 
disease where molecular destruction of the elements of the tissues 
is brought about by necrob iosis. It may be that some substances 
obtained from the atmosphere, whether it be oxygen or some 
bodies capable of generating fermentation, muy contribute towal'Cl 
the derelopment of this cunse. W e may imagine that this par
ticulllf noxious agent is conveyed from the seat of its formation 
into the blood, and thence deposited in the tissues that become 
the seat of amyloid degeneration, or else that the mere contact 
of the snbstance provokes those remarkable metamorphoses in 
the walls of the blood-vessels by which amyloid degeneration 
always begins. 

In point of fact, there has been no lack of encleavors to <l.is
cover this amyloicl substance in the bloocl, ancl indeed a physi
cian of Toronto in Canadu professes to have found it.' Bnt no 
other investigator has come upon it as yet. 

The doctrine which led to the performance of these experi· 
ments, namely, that tlte ainyloid substance was contained 
alread!!forined ~o itkin the blood, and was deposited thence with
in the walls of the vessels, is opposed by the extremely weighty 
circlllnstance that amyloid degeneration is far from being found 

1 Rad Vil•cllow, Die Cellularpatbologie. 4th AuJlnge. 1871. S. 443. 
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in every blood-,·essel or the human body, bnt invariably orrurs 

only within certain more or less narrow limits. Now, if it were 
true that the amyloid substance was deposited from the blood, it 

would be incomprehensible why the contractile cell s only of lite 

arteries ef the digestive tract, qf the spleen, the liver, lite kid

neys, the supra-renal capsules, the lymphatic glancls, and the 

t!tyroicl glancl, should be the uniform seat ot th is deposit, while 

all the other vessels of the body shonld be free from it. Still it 

is equally difficult, in the present state of our knowledge, to 

explain by any other hypothesis the fact of the rnssds within 

thi s limi ted extent experi encing so peculiar a metamorphosis. 

Lastly, I must remark that amyloid degeneration now and 

anon occurs in the large intra-abdominal glands or persons in 

whom no conditions whatever can be discovered which might 

have caused the cachexia that underlies it, in individuals who 

have never in their li ves suffered from chronic suppurations, or 

syphilis, or bone disease, or malarial fevers, and in whom, there

fore, the amyloid a ffection has occurred, so to speak, as an 

entirely spontaneous idiopathic disorder or nutrition. 

If it ever be allowable to make a diagnosis of amyloicl disease 

of the abdominal glands merely upon the clinical symptoms, the 

following case may be consiclered as being such an one, as well 

as serving by its example to show that amyloid di sease 1nay 

under certain circumstances recede, or at least need not neces

sarily proceed to a fatal issue. 

Case XXVIIL-.J. 11. G., a weaver, forty-four years of age, <'nme to the consult

ing-room for out-patients in our Cl inic. from a ncighboriug village, on the Sth of 

Jul y, 1863. His face had a particularly pale, dirty, sallow hue, nnd he was com· 

plaining of redcma of both lower extremities, which, according to him, had ex isted 

for a full month past. His health had prev iously always been good; especially had 

he never suffered from intcrmitt~nt fever or syphilis. 

G. 's general nutrition upon this his first appearance was still tolerably good, as 

also was his slrcngth ; he had made his way on foot from the station to the hoi;pi· 

tnl in spite of hi s swollen legs, a good quarter of nu hour's walk for a vigorous 

walker. His abdomen was considerably distended, in part from an appreciable 

quantity o[ free fluid present. in it, but partly and principally, too, from very con

sidcrnhlc enlargement o f bot.h liver and spleen. llis li ver reached down far below 

the right margin of the rihs, and its left lobe completely filled the cpigastric region. 

In the median line the li ver dullness measured 16.5 ems., in the mammillury line 12 
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ems., aml in the axillary line 7 ems. i the left lobe extended 9 ems. across the median 
line. The liver felt hard; but its surface was perfectly smooth. On the left side 
the spleen, which was very haul too, came below the costal arch i taken diagonally 
from above downwards, the longest diameter of the splen ic dullness measured 17 
ems., the shorter transverse diameter 14 ems. The patient's pule yellow urine co· 
taincd a good deal of albumen. In the sediment of the urine we found some scat. 
tered small by!l.line casts, to which were attached some highly refracting cells of the 
size of rcnul epithelium. Some other cells·likt these, but somewhat larger, were abo 
noticed either lying singly or arranged in rows, and distinctly nucleated. 'The 
remarkable lustre of these unusually large cells caused me to add a watery solut1 011 
of iodine to the microscopic prcpar:\tion, when both the cells that adhered to the 
casts, as well ns the others, assumed a bright reddish brown color, while the sub
stance or the hyaline casts only assumed a faint yellow color. Tbe further add ition 
or sulphuric acid changed this reddish brown to a somewhat dirty violet hue. The 
patient still avowed that his appetite was good and bis digestion was unaltered, 
although the grayish whit.e color or his freces bad attracted his attention. Still 
there was no icterus. The heart and lungs appeared sound. As the result of my 
examination of him, I thought that although no etiological antecedents of nmyloid 
degeneration or the intra-abdominal viscera could be discovered, sti ll the changes 
that Imel been recognized must be referable to such degeneration. lle was ordered 
iodide of pott\SSium and tincture of iron. 

This treatment was so far successful that, in the course of the summer, con
sidrmible diminution in size took place in both li ver and spleen, the albumen con
tained in the urine diminished, and the patient's aspect and strength imprnved to 
such an extent that he finally ceased his visits to the Clinic. 

In December, 1804, he appeared again to Lring a sick daughtt'r to me. lie him
sel f continued to feel well, although the splenic dullness in its long diameter sti\1 
marked 13, imd in its short diameter 11 ems. The spleen and liver, too, still extended 
on each side considerably below the costn l arches, and both orguns felt remarkably 
hard and firm. The urine st ill contained al Lumen, although I could find neither 
casts nor any of tlle large lustrous nucleated cells in it which had ne,·er failed me 
in any portion of his urine that I had examincfl during the previous year. 

In the years 1805, 1808, and 18i0 respectively, I saw the mnn once each year and 
examined him, satisfying myself of the slowly progressing diminution that was tak
ing place in both liver and spleen. But even on the Hlth of April, 1870, his urine 
still contained r;ome albumen. The patient then passed out of my sight for four 
years until, by chance, I met him one day, when at my request he came up for another 
examination at my Clinic. 

On the 2.ith of April, 1874, the following note was taken: general nutrition good. 
rosy complexion, muscles powerful, heart and lungs eound, liver still reaching a 
little below the ribs and feeling somewhat hard. Liver dullness in median line 7 i 
mnmmillary linen i axillary line 5 ems. Splenic dullness from above downward 7.5, 
from behind forwnl'(l 8 ems. Tho urine passed at the Clinic hnd a specific gravity 
of 1015 i it presented au acid rcuctiou, and di<l not contain u. trnce of albumen. 
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I should hesitn.te to adduce this cn.se as a specimen o( amy. 
loid disease, and still more as an example of an at least co111para
tive cure of this degeneration, if the chn.racters of the cells in 
the urine had not, as I think, justified my diagnosis, and i( I 
had not become convinced of at least the quasi-curabili ty of this 
degeneration by later experience, in cases where the etiology as 
well as the symptoms have indicated the n.myloid nature of the 
rnual malady beyond any doubt. 

Lastly, I must here call attention to one peculiar circum
stance, viz., the exceedingly frequent coincidence of amyloicl 
di sease of the kidney with other renal affections. It follows, as 
a matter of course, from what has been said n.bove, that pyelo
ncphritis upon one side (ulceration of the pelvis of the kidney 
and of the kidney itself) may be accompanied by amyloid degen
eration of the organ u pon the opposite side, and that the latter 
would then be considerell as the result of the former. But it 
happens remarkably often that chronic p arencltymatous nrpk· 
r itis ancl amyloid degeneration occur co incidently in both 
kidneys, and in these instances both processes are apparently 
co-effects o( one and the same cause, for our experience teaches 
us that chronic suppuration will frequently give rise to chronic 
nephl'iti s alone without amyloid degeneration. 

ACtel' wha t has been already sa id upon the etiology of this 
affection , it will be seen that mnyloid degeneration of the kidney 
may 11appen at any pcl'iocl of life. Dickinson (quoted by Le
col'che) says that he bas never witnessed this a ffection during the 
early yea rs of life, up to the age of five ; again, it does not appear 
to ocrm in extreme old age. It has been noti ced somewhat less 
frequently in women than in men. As the pI'ovoking causes of 
amyloicl degenel'ation of the kidneys are common, so the disease, 
too, is of quite frequent occurrence. 

R eview qf tlie Course of tlte D isease. 

In the large proportion of cases, amyloid degeneration of the 
kidney occnl'l! in individuals who, both previously and at the 
time when the renal malady commenced, exhibited symptoms of 
other grave disease ; it further coincides regularly with amyloid 
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disease o( other vital organs; hence, it is scarcely possible to 
form an idea of the effect produced by the renal disease itself, or 
in any girnn instance to decide what part of the complex o( 
symptoms presented we are to attribute to the fundamental 
disease, and what to the renal changes, and how much belongs, 
finally, to the analogous degenerations taking place in the liver, 
the spleen, the lymphatic glands, etc. 

·with but few exceptions, this renal di sease attacks indi
viduals who are weakened by one cause or another, and very 
commonly there exists a greater or less degree of anwmia, even 
before the renal malady begins. Again, at the commencement 
of the degenerative changes, every symptom may be absent which 
could direct the attention either of the patient or of Iii :; docto 1· to 
the kidneys. The morbid change develops itself qnite insidi
ously, or, so to speak, ioitlwut symptoms. Any one who has not 
made it his rnle, under all circumstances that appear at all 
suspicious. to examine the nrine of his patients minutely and 
repeatedly, will either not recognize the disease at all , or will not 
perceive it until, some fine day, the pat ient surprises him by 
general dropsical sy mptoms, which, for that matter, are by no 
means constant accompaniments of renal amyloicl dt::.gcneration, 
and perhaps in some cases are dependent rather upon the fun
damental cachexia than upon the kidney malady. 

The only immediate results ef the renal disease which we 
can claim with certainty as such are the functional clis
turbances which are connected with it. Therefore, we will con
sider them firs t. 

In not one, perhaps, of the various forms of diffuse renal 
disease does the urinary secretion exhibit in different cases such 
great differences in relation to its quantity and constituent 
elements, and in no other kidney affection does the amount and 
chemical composition of the renal secretion demonstrate such 
great and repeated variations in one and the same case as we 
observe in amyloid degeneration of the kidneys. Still , the rul e 
ma,y be held to obtain that kidneys implicated in ainyloid 
degeneration secrete abitndantly. 

Thus, for example, a woman wl10, after a post-partum pelvic a.bsccss, acquirc'-1 
nmyloid degeneration o( the spleen and kidneys, passc<l, upon an average of 
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twenty-three estimations conducted over a period of two months, n daily average 

of 1,580 c.c. of urine i and a month later, upon an nvcrnge, it is true, of only five 

analyses, 2,100 c.c. A man, afflicted with the same renal dcgcncrntion, passed, 

upon an average of forty-seven estimations made in the course of two months, a 

daily mean average of 1,678 c.c. of urine. 'l'he diurnal amounts, however, fluc

tuated during this period between 4;;0 and 3,400 c.c. The most extensive series of 

urine analyses was instituted upon the water of a Swedish laborer, who had suffered 

at nine years of age with ostitis of his right tib ia, in consequence of which this 

bone became six centimetres longer than that of the opposite leg. At the date of 

his reception he was twenty-eight years of age. There existed recent periostitis of 

the right tibia and redema of l.Joth legs, as well as of the scrotum. Upon an nvcrnge 

of 13;; estimations conducted over a pel'iocl of five months, he passc<l a. dai ly mean 

a.mount of 1,902 c.c. of urine (minimum 1,000, maximum 2,GOO c.c.). Three 

months after his discharge he died. 'rhe post-mortem examination showed extreme 

amyloid degeneration of both kidneys. A. fourth patient, in whom t.he renal mal

ady succeeded spondylitis in both the cervical and the lumbar portions of the ver

tebral column, and who had a burrowing abs.cess in tho neck, opening externally, 

may be taken as an example of a reversed condition of things. He passed only 

481 c.c. of urine daily, upon a mean average of twenty examinations made during 

one month. 

In many cases it is easy to demonstrate the existence of 
certain definite influences which account for this diminution in 
the urinary secretion, which is contrary to the rule, as well as for 
the remarkable daily fluctuation in the amount of urine secreted. 
Thus, patients who, before the renal degeneration began, suf· 
fered with profuse diarrhma, invariably excrete small quanti· 
ties of urilw, and others in whom diarrhma occurs during the 
progress of their renal malady, at once cease secreting mucl1 
urine. In other instances, however, we are unable to discover 
any such reason for the temporary or persistent reduction of the 
renal secretion. 

Such exlrerne au.qrnentation of tlie kidney secretion as occa
sionally occurs in genuine contracting kidney, I have never seen 
in arnyloid degeneration, and the amount of urine passed always 
diminishes towards the close of life, often falling to a few 
hundred cubic centimetres as the failure in the patient's strength 
becomes more marked, even complete suppression occasionally 
taking place some days before death. I have repeu,tedly known 
the urinary secretion, which had previously always been abun
dant, suddenly to become anested altogether. 
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Thus, fo r l'Xnmplc, the laborer S. during two months daily an<l uniformly 
passed 1,5GO c.c. of urine, and upon the 8th of November, 1874, 2,470 c.c. of urine. 
Duriog the last eight days of hi<; life, from the 10th to the 17th of No\'Cmbcr, ouly 
t.94 c.c. were secreted in toto, or a daily average of uot more than 74 c.c. 

The urine furnished by amyloicl kidneys is always clear, 
remarkably pale, sometimes almost as clear as water, and on ly 
darker and occasionally clouded with urates when secreted in 
very small amonnt. . 

If rnucli. urine is passed, its specific gravity sinks extremel!J 
low. I have often examined such mine which hardly marked 
1003. \Vhen, on the contrary, Ver!J little urine is passed, ics 
specific gravity may ,qreatl!J exceecl the physiological standard, 
going np lo 1030 and over. 

Hence, the percentage of solid contents, and especially of lll'ea, 
contained in the urine, will vary much in different cases, and in 
the same case at different times. In all instances where there is 
polyuria the percentage of urea contained in the water will be 
extremely small, falling often below one per cent. \\'hen, 011 

the other hand, small quantities of urine are secreted from lhe 
very commencement, the percentage of mea may be abnormally 
high, rising to four per cent. This is, however, not tho case 
when the daily quantity of urine, by reason of general fail m e of 
strengLh, has been reduced to a very small ,L1nount. Thus, in 
some cases, we found that dming the last days o[ life, when the 
quantity ol' urine for t11e twenty-four hours scarcely reached 100 
c.c., the amount of urea contained in it was not more Limn from 
one to two per cent. 

The total amount of urea excreted by kidneys that are the 
subjects or amyloid degeneration depends rnuclt less i1pon tlte 
actual state ef tlte kidneys themselves than upon tlte activity qf 
tlte general tissue metarn01phosis throughout tlte body. whieh 
again is itself more affected by the state of disease of other 
organs than by that of the kidneys. Thus, it may happen that 
highly amyloicl kidneys quite a short time befo1·e d•'ath excrete 
considerable total amounts of urea, and that the diurnal quantity 
of mea excreted at an earlier period of the affection may, under 
some circumstances, exceed ordinary physiol ogical amounts. 
Over forty grammes of urea is a quantity that I have often 
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fonnd furnished during twenty-four homs by amyloid kidneys, 
in cases, too, in which the correctness of my diagnosis was con
firmed by subsequent post-mortem examina tions. 

The previously mcutionccl Swc<lish laborer, for example, during the live months 
he was un<lcr our observation, excreted, as the average of thirty-one cxamiuations, 
32 grins. o( urea daily (minimum 10.5, maximum 44.0 grms.). 

'l'he chlorides and phosphates contained in the urine are liable 
to fluctuate in their amounts just like the urea. The total sum 
of the chl orides excreted may still in particular cases resemble 
the normal averages. 

In proof whereof I may again refer to my Swede, who, as the mean result of 
thirty-one analyses extended O\'cr five months, excreted 13.0 grms. of chlorides 
daily in his urine (the minimum being 10.2.3 a.ud the maximum 16.0 gnns.). 

The amount o{ phosphoric acid, ne1·ertheless, in the few 
instances in which we estimated it, was inrariably found to be 
below the normal standard. 

In every specimen of urine from an amyloicl kidney that I 
have examined I have found albumen; but this again differs 
very much in amount in different cases. varying from the slight
est cloudiness upon boiling up to three per cent. and over. 

I regard tlte presence of alburnen in tlte itrine as quite an 
indispensable elernent in tlte diagnosis of arnyloid degeneration 
of tlte kidneys, without which the recognition of the affection 
during life is, in my opinion, impossible. 

Still , it may be an open question whether albumen passes into 
the urine at the very commencement when the amyloid degene
mtion o( the walls of the secreting vessels is just beginning; but 
this I am sure of, that I have never yet founcl distinctly marketl 
amyloid disease of the kidney in the bodies o( persons whose 
mine during their lifetime had been tested by me for nlbumen 
without its being discovered. Considering the extreme care with 
which for many years past the examination of urine in om Clinic 
has been p1·osecuted, and the autopsies perforn1ed, it is im pos
sible that the fact should have escaped us of the non-appea1·ance 
or albumen in amyloid degeneration, if this had been the case. 
And, upon the oth~r hand, it has been establi s l1cd that in the 
cases that terminate fatally the albuminuria persists up to the 
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close of life. Even in the smallest amounts of Ul'ine which are 
passed during the last few clays before death by patients ex
hausted in the most extreme degree, albumen is s till to be found. 
1 Jay great stress upon this sta tement because M. Lecorch6,' in 
opposition to the quite universally receh•ecl opinion, asserts that 
amyl oicl clegenr ration of the kidneys in ancl of itself never does 
cause albuminuria, but that the appearance o( thi" symptom in 
amyloicl di sease should be accepted as sure evidence of the affec
tion being compl icated either by parenchymatous or by intersti
tial nephritis. The statement is one which I must contradict in 
a most positive manner. I am too well aware of the extreme fre
quency of these complications of amyloicl degeneration from my 
own multiple expel'ience o( them to overlook their occurrence in 
the cleacl bocly ; ancl I can for this very reason say positively that 
in cases or pure amyloicl renal disease albumen is a constant 
ing1·ecli ent of the urine as soon as the degeneration has effected 
distinctly recognizable changes in the kidneys. LecorcM, it is 
trne, also "states that amyloicl degeneration of the kidneys during 
its course is nearly always complicated with parenchymatons 
nephriti , and this assertion I must, according to my own expe· 
rience, al so cleny. TJ1is opinion of Lecorche's may perhaps be 
explained by the circumstance that he has confonnclecl the fatty 
destruction of the epithelium in amyloicl kidneys with inffam
matory infiltration and degeneration. At all events, his de
scription o[ the microscopical appearances after parenchymatous 
nephritis confirms this surmise. 

In the cases of amyloicl degeneration of the kidney which I 
have, so to speak, seen in process of development-in patients, 
that is, whose condition permitted me to expect the advent o[ 
this renal affection-I have noticed that the a lbuminuria ordina
rily made very slow progress; that the urin e, passed as it usually 
is at Iii-st in very small quantity, contained only very scanty 
traces of alhumen. This slight albuminuria is ordinarily not 
permanent at first. It lasts a few clays, then disappears, again to 
recommence afresh, and fin ally to become permanent. In most 
cases tlte percenta,qe qf albumen contained in the urine fs at 

IL, c. p. 660 
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fi rst considerable (from one to two per cent.), un til, wi th the 

occunence of the poly uri a, which arises later in the di sease, the 

p roportion of albumen in the large quantities of urine passed 

may often not exceed a fe w parts per thousand. Thus it may 

continue to the end, the percentage of albumen not risingngain, 

even when the propul sive power of the hear t fail s toward dea th, 

and the actual secretion of mine sinks to a minimum. In other 

instances I have observed tha t the q uantity of albumen, which 

had been noticed to be small fo r some time, qnite suddenly rose 

to a considerable percentage, and that this conditi on of tl1ings 

then remained permanent; but the total amount of urine passed 

then always remained abnormally small. 
The total loss ef albumen is just as di ssimilar in different 

cases as is its percentage. In no small number of cases in our 

Cli nic careful analyses of the mine were conducted, extending 

over a pro tracted periocl, and the results arranged in tabular 

form for each particul ar case. From a study of these tables, it 

appears that the average daily loss qf albumen tluctuated be

tween th·e and twen ty-two grammes. 

Our Swedish laborer lost during the fi ve months he was with us, as the result of 

thi rLy-onc analyses instituted during this period, a dail y average o f 19.4U grammes 

of albumen w ith his urine (minimum 12.95, max imum 3 1.92 g rammes). 

In the chapter in which I di scu ssed the subject of albuminu

ria, under the General Symptomatology of Renal Diseases, I 

referred to Sena tor's statement that the urine in amyloid disease 

of the kidneys, besides containing ordinary sernm-albumen, al so 

conta ins globulin in comparatively large amounts, aml tha t this 

circumstance might perhaps possess some diagnostic importance. 

Our own observations seem to confirm Senator' s s tntement, and 

this is of all the more consequence because the greater portion of 

these examinations were made some years ago by Prof. Edlefsen 

in a series of cases of disease in which albuminuria had been 

noti ced. Looking through our urine tables I now find that 

Edlefsen noticed specially large amounts of globulin in the urine 

of patients with amyloid disease. Our latest examinations of 

the urine furni sh the same results. 
I have only seen blood in the urine once in a case of amyloid 
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kidney, but it was then present in considerable quantity. The 
case was that of a man who was broken down by syphili s, but 
after dea th we found thrombosis of both renal veins, besides the 
degenerat ion of the kidneys, the spleen, and the liver. 

I h:we already remarked that the urine of patients snfl'<,ring 
from amyloid disease of the kidneys is, as a rul e, perfectly trans
parent, and deposits no sediment. It is therefore exceedingly 
seldom that we find cast s in it in any considerable number. 
The cirr11m stances under which we may find a considerable num
ber of casts, and sometimes a very great abundance of them, are 
those in which the urine is sec reted in scanty quantity, is of high 
specific gravity, ancl contains a great amount of albumen. But 
even mine of this kind more generally contains but few casts. 

" ' hen largp quantities of urine are passed, we often seek in 
vain for any st ructures of this kind, and the rare samples we dis
cover after a prolonged search are nearly all qf the 1wrrow and 
perfectly hyaline '/Jarifty. In those cases in which the urine 
contains casts in large quantities, the number ef wide casts ex
ceeds the narrow ones, and we also find waxy refractin.!J casts 
and yellow casts in lar.qest nu,mber, besides so1ne dark granular 
ones. 'Ve have all'eady no ticed above that undel' snch cil'cum
stances these wide casts occasionally assume a reddish bl'own 
color with iodine. 

Thus much with regard to the symptoms which arise from the 
functional di sturbances induced by renal degeneration. vVith 
regard to all the othel' symptoms of the disease, it is impossible 
to say in how much or in how far the renal malady is concerned 
in theil' production, or whether in any individual case they are 
exclush·ely or partly the result of the fundamental disease or of 
the simultaneous amyloid degeneration of othel' organs. Most of 
the persons who are affected with amyloid degene1-ation of the 
kidneys become dropsical ; others remain perfectly free from 
dropsy to the end. Still, this is cel'tainly not ofte11 the case. 
Grainger Stewart found that general d!'opsy occul'red only six 
times in one hundred cases. The dropsy is ordinarily confined to 
the lower extremities and the abdominal cavity. The pleura and 
the pericardia! sac, as Lecorche states upou Roberts' auth ority, 
nearly always remain exempt. Speaking generally, we are en-
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abled to confirm the correctness of this by our own observations; 
still, exceptions to this rnl e do occur. 

AjZer it has once appeared, the dropsy often remains remark
ably persistent, especially the ascites, ancl this even in cases 
where the urinary secretion is abundant. La tly, it may happen 
that traces of dropsy show themselves before the commencement 
of the albuminuria, that is, presumably before the disease of the 
kidney has begun. 

The peculittrity in the distribution of the dropsical eITusions, 
differing as these do from those which complicate ordinary renal 
dropsy, their frequ ent demonstrable inclepenclence of the amount 
of water excreted by the kidneys, ancl their occurrence even 
before the kidney aITection has commenced, all prove that the 
dropsy of amyluid degeneration uf the kidneys is not always the 
result of the retention of water in tlte blood in consequence of its 
d~fective excretion tltroitglt the kidneys. The renal disease in 
most cases certainly plays a subordinate part, although it does 
gire occasion fo1· the removal of still larger amounts o[ albumi
noicl substances from the blood , which is already poor enough in 
albuminoids, and hence does assist in promoting hyclrremia. 1 

The fact that in amyloicl patients the dropsical effusions take 
place by preference in the abdominal cavity is thought by 
Roberts to be clue to the disturbance of the circulation through 
the vena porta, which amyloicl degeneration of the hepatic ves
sels and the swelling of the degenerated lymphatic glands about 
the portal vein entail. 

In spite of the considerable loss of albumen associated in 
many instances with amyloicl degeneration of the kidneys, the 
renal a.f/ection really ltas small part in the vroduction of the 
anmmia, tlte cacltectic appearance, and tlte loss qf strength 
which we notice in the larger number of these patients. If 

- --- ---
1 Grainger Stewart examined the blood of an amyloid patient of his. The serum 

had a specific gravity of only 101 8.5, and contained merely 6.16 per cent. of solids. 
But such single analyses o[ the blood :i.s this prove nothing; its composition will 
depend upon circumstances, and will vary rui much in amyloid cases as it does in every 
other case. I took some blood from a body directly after death, and found the speci· 
fie grnvit.y of the serum = 1028.23. with 13.05 per cent. of solids. The body contained 
nmyloid disease or the large glands. Slight oodema of the lower extremities. Death 
by erysipelas. Woman aged twenty eiJht. 
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the fundamental malady has not itself prod uced thi s state of 
cachexia, it is fa r more likely to be cl ue to the sim ultaneous 
degenera tion of the spleen, the liver, and, above a ll, the true 
digestive apparatns. 

A very common a ncl nearly always fatal symptom connected 
with the la tter is diarrlu:ea. It usuall y resists all treatment 
most obstinately, and by the exha ustion which i t caust•s greatly 
hastens death. Dia r.-li a;a may result from ul cerati on, as iu 
ph thisis a nd syphili s, a nd this ulcerati on may have exi sted 
before the amyloid di sease began, and indeed ll! ay have g iven 
rise to it. But a cliarrhma scarcely less troublesome and al most 
more destrnctive occ u1·s with in tes tines which were p rev iously 
intact, as the consequence of arn yloid d isease or the iutestinal 
blood-vessels, and perhaps de pends, too, upon stasis of the 
aqueous blood in the dolll a in of the portal circul ation, by reason 
of degenerati on or the hepatic vessels. Then uker may also be 
formed subsequently th ro ugh ex tensive necrosis of the mucous 
membrane. 

Yomiting occurs in amy loid di sease with far less r1·equmcy 
than clianho:a, bu t tlt<• n it is no lPss obst inate tha n the latter, 
nor Jess exhausting . The vomi t con:s ists, as a rul e, o f watery 
material, which 01·dinal'il y hns a faintl y acid reacti on ; still, in 
one case I fo und i t alkaline, and sme1ling s trong ly o f amm onia , 
as did al so the fluid fmces passecl at the same time. ln both 
fluids my coll eag ue Ed lP[;en showed by chemical tests that a m
moni a was present. In thi s, as well as in other s imil ar cases, no 
gross lesion of the mucous membrane of the stomac h could be 
seen afte i· dea th. " 'a· the vomiting, which in thi s case persisted 
up to death, of a unemic character ' 

The other S!Jmptoms qf urf£rnia are certainly most rare and 
exceptional in wnyloid degeneration ef the kidneys. Ont of 
the large number of my own patients. one onl y cl iecl a fter a 
Se\'ere attack or epileptiform connil sions. Unc mic symp toms, 
too, were completely wanting in th osP rnt'.'PS whi ('h, f:>n• n for dn.ys 
before death, did not pass a ch op of urine (in 0 1w case fo r fi ve 
d:iys). 

I have nevpr known dmt11 to occur by apop1e.r!J in amy loid 
disease or the kicl1wys. aml in one case onl!J or the many whose 

VOL. XV.-33 
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bodies I have seen examined was the left 'Ventricle of tlte lteart 
fo1t11d ltypertroplt iec/,-excepting, of course, the cases that were 
complicated with contracting kidney. 

The absenee of cardiac hypertrophy in a myloid disease might 
appear stmnge, since conditions are present that are exactly 
analogous to those which, at least, so far as I understand the 
matter, determine its development in cont racting kidney, namely, 
obliteration o[ a large numbPr of bloocl -vessels. But here the 
hydrrnmia which exists, as a rule renders the obstruction in
effective. As soon as any increased presslll'e of blood takes place 
in the vessels, the aqueous part of it passes without check into 
the interstitial conne<'t ive tissue and the serous cav ities. In this 
way any consiclernbl e increase of blood-pressure in the aortic 
system, ancl consequent dilatation and hypertrophy of the left 
ventricle, would be obviated. 

'l'lte fatal issue which cer tainly attPnds the larger number of 
cases o[ a rn yloicl disPase is less frequently occasioned hy rompli· 
cat ions of an inttammatory nature occurring in other organs than 
it is in any other renal affection. Pnrnlent effusion into the peri
toneal cav ity is the only one of these complications that has pre
sented itself to me with comparative frequcney. R osenstein 
makes the sa me obsel'\'ation. As a rnl P, the fa tal termination is 
brnught about by a process of gradual f'X haustion, and this is 
certainly in most cases not clue merely to the renal affection. 

Here too, I must once more revert to the possibility of 
reco11ery from amyloid degeneration of the kidnPys, and in so 
doing I shall entirely pass over those equi,·ocal cases in which a. 
temporary alburninmia arises in the course of chronic ulcerations 
ancl suppurations, a n albuminuria. tha t subsides with the removal 
of the provoking ca use, a.ncl which one might be inclined to 
rpgarcl as some slight touch of the degpneration in question . 
The cases which I have in dew are rather those in which the 
diagnosis was less dubious, and in which tlw rena l affection, as 
mi nary analyses showed, lasted fo r yea.rs. One such case I have 
a lready rclatecl above; I will give another one here. 

Crise XX JX.-i\li r.;s N. N., from Hamburg. came under my treatment as a private 
pa.ticnt in urns. The father of this you ng lady (~h e had lost her mother in child· 
hood, o( some compl ai nt the nature o f which was not known) was probably syphi-
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litic, for he had sc,•cral times been to Aachen to undergo the treatment there; he 
died shortly before her arrival at Kiel. 

The young g irl was considerably swollen with anasarca throughout the entire 
lower half of her body, a nd had ascites. Iler face aud hands were not redcmatous. 
The dropsy had begun without any known cause three months Lefore her arri val. 
Still the little woman had been poorly for seyeral yea rs, and , being supposed to have 
scrofula, had been sent to a. variety of bathing-places. The lachrymal ducts were 
closed on both sides, so that her eyes were nearly always swimming with tears. 
There was a tcry remarkable abnormality about both legs: the legs, below the 
knee, were far too long in comparison with the thighs; both tibitt~ were extremely 
bowed forwards, the anterior edge of each protruding as a shnrp 1·idgc beneath the 
tightly stretched sk in. Measurements instituted itt :\ later per iod showed the lineal 
distance between the external condyle of t he tibia an<l the lower border of the 
malleolus cxtcrnus upon the right leg to be 38 ems, ancl upon the left leg 38.5 
cm<1., wliile bothfemttrs, fro1n tlie upper border oft/1e troc/1a11ter to tlu: lo1oer borda 
of the e:ctenuil condyle, mea811.1·ell but 35 ems. There was furth er n 1:10-callecl false 
11ypertrophy of the muscles of both calves, which, although imperceptible when I 
first saw her, made itself a pparent afterward when the dropsy had subsidecl. 

The urine was passed in modt·ratc quantity, was dark colored, clear, and con
tained a great deal o f albumen, nlthough but few casts. 

During the four months while she was under treatment, taking daily hot baths, 
ancl ming iod ide of potass ium inte rnally, her dropsy entirely dis:-ippcnred. Di rectly 
the subsidence of the a1icites rendered the cxamirnitiou of the abdominal org-ans 
fcasiLle, it w:ls ascertained that the spleen was considerabl y enlarged , so th1tt its 
lower edge could be felt hclow the margin of the ribs on the left side. 

During these four months the entire amount of urine passed upon twenty 
separate days, taken at distant intervals o f time, was ca l'efolly collected n.nd ima

lyzed. T he results of these analyses arc shown Uy the following mean avcrngcs: 

A.mount pcrcliem of urine .. 
" albumen .... 
"urea . . 

........ 686c.c. 
. G.3grms . 

....... 18.0" 

The larqest amount ofallmmen was 1. 56 per cent., antl of urea 4.3 per cent. The 
specific g ra vity va ri ed between 1018 and 1038. At the time she le ft, in Octo
ber, the patient's own sensations were perfectly satisfacto ry : she looked rosy, but 
the urinary sccrf't ion remained c:ntircly unaltered. 

In ,July, 1809, the young lady returned agai n. and was admitted into my Clinic, 
where she remai ned for some months. She retained her healthy look, but since 
November of the previous year had become so deaf that she was compelled to make 
use of an ca r-trumpet to hea r with. The principal cause of her return, however, 
was her anxiety about some slight redemn of her legs. The spleen had diminished 
considerably since the previous year. The same treatment was adopted as !Jefrirc, 

and with s imilar, on ly still more rapid result s. 
In July, 1860, !Jefo rc the treatment was commenced, the patient passed 1,010 
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c.c. of mine daily, with a specific gravity of 1018 and conta ining 4.343 grn1s. 
of albu:ncn, ancl 20.2 grms. of urea. At the time of her discharge in October we 
have the following mean result of six accurate analysc>s, the examinations having 

beeu instituted at considerable intervals of time. 

Diurnal amount of urine . . 

albumen .......... . 

. 647c.c. 
3grms. 

. .. 23.5 .. 

The highest percentage of albumen was 0.5 per cent. 1 and o f urea 4.5 per cent. 
The spec ific gravity fluctuated between 1018 and 1034. 

When the patient returned to Hamburg in October, every trace of ~dcma had 
di sappeared, and shr, was feel ing perfec tly well. From this date no further ceclcma 

showed itself. 
In the year 1872 I saw this patient again; she liad hecome almost absolutely 

deaf, and had suffered, as she told me, fo r some time with nasal catarrh, in conse· 
quence of which severa l portions of bone had been removed from her nose. The 
bony part of the septum narium sl10wecl a lurge clcficit. At that time her mine 
still contained albumen. I am indebted to one of my Hamburg friends for runking 
this examination. 

In the summer of 1874 I l earned from the same gentleman that Miss N. N. felt 
com1>lctely well, and that the latest urine be had examined no longer contained 
albumen. 

I do not hesitate to reck on this case as an example of amyloid 
degeneration of the spleen and kidneys, and assume it to han' 
been caused by the cachexia of hereditary syphili:;. M. Lecorclie, 
it is true, asserts that hereditary syphilis 1wver induces amyloicl 
disease because it never leads to ulcerations. I can refute both 
these statements by several cases which occurred in my own 
experience. 

The hereditary syphilitic disease known in this country under 
the name of " Morbus Dithmarsicus" leads frequently to enor
mous destruction both of skin and bone by ulceration, and is 
by no means rarely followed by amyloid afl'Pctions. 

On the whole, tlten, I believe we may state that the issue of 
the forms ef disease wltich are attendecl by amyloid degenera· 
ti on of the kidneys depends 1nuch more ~ipon the fundamental 
malady and the simultaneous mnyloid a.[Tection of other organs 
tltan it does upon the renal disease Use?/. 

. The above statement holds good, especially as regards the 
duration of the kidney affection. Leav ing enti rely out of con
sideration the trifling commencements of this degeneration in 
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which micrn-c lwmi r:tl analysis alone ra n show us that any posi
tire cl1ange in the kidney has taken place-a change which does 
not orcur un til towards t he end o[ a process of dis<>ase which is in 
itseH [atal-expet'ie11 ce teaches us tha t, in well-establi shed cases 
o[ a rny loid kiclney, lite durat ion of tlte disease, from llte first 
appearance qf the renal symptoms until deatlt, may vary very 
-materially . Thus, in the body of a young girl of eigh teen, who 
since she was nine years of age had been aftti ctell with syphili tic 
lupus of the skin or the face a11cl neck , I found ex treme amy loiil 
dege11 eration of the kidneys four months after the Jirst appea r
ance of albumen in her mine_ Aga inst thi s may be set cases 
abo of :;yphili tic ol'ig in which ham lasted fo r several years, The 
two cas<>s of recovery above related by me had lasted respec
tirely seven and fi ve years from the date when t lJ e renal malady 
was first d iscovered, to the time or the la:; t examination, when 
the still percep tible a moun t o[ albumen contained in the mine 
made the continua nce of the a ffec tion at this date at least prob
able. Grainger Stewar t ' communicates a case which las tecl for 
lll'a rly ten years. From my own observa tions I am sati sfi ed tha t 
thi8 renal degenerat ion p rngresses at very unequal rate in d i(
lerent cases, pel'haps from dissimilar intensity in tlie provoking 
agents. 

R eview of tlte Post-morteni Appearances, 

'J'he ci1-r nmsta ncc that death oftC'n sweeps oil' pa tients who 
have amy loicl d ismse or the kidneys by some other affect ion, 
ju:;t at the eomnw nePmPnt of the remi t d egeneration, has faci li 
ta ted the pa thological i1westigation of this condition throughout 
the enti re progres of its acco mplishmcut, from its fa in test begin
nings to its most ext1-.•me de,-elopment. The slighter grades of 
amy loid degeneration alter t he aspect of the kidney a nd its other 
charac ters so li t tle that thi s looks perfectly normal to the naked 
eye, It is not until the more aclranced stages or the d isease are 
n•ached that the whole organ a ppears altered in a ny remarkable 
or characteri stic way. Still , "a positive d iagnosis," says Vir
c!tow,' " C'an be made only by the applica tion of iodine, and eve11 

I L . c. IJ. 1,j2, ~ Cellu larvath. Viertc Aullage. 8 440. 
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then one must take care first to ham washed away all excess of 
blood out of the vessels, for a vessel full of blood hows exactly 
the same coloration upon the addition of iod ine as a vessel which 
has undergone amyloid degenerat ion would present." 

Kitlneys which have undergone extreme amyloid degenera
tion are much larger and heavier than normal organs. The 
thi111wc1 capsule is easily stripped ofl', and after its removal the 
surface of tl1e o l'gan i·emains smooth and even, and has a renunk· 
ably polished appearance. The color of its smrace is quite 
noticeably pale, at times almost white. Here and Lhere occa· 
sional stellate veins arc to be seen, filled with blood, their dark 
bluish reel hue stancling out in strnng con trast against the pale 
background. The broadened cortical substance of tho kidney 
exhibits the same extreme au:-emia, and is equally pale colored, 
its pallor contrast ing again in a lively manner against the dm-k 
retltli;lt brown of the medullary cones. The peculiar polish 
upon the cu t surface in the cortex is likewise remarkable. 

A large, pale, anrnmic kidney or this ki11d foels quite remark
ably firm and tough. This fact, as well as the absence of the 
peculiar yellow coloration which one notices in the relaxed and 
swollen but equally anremic kidney of chronic parenchymatous 
nephritis, distinguishes the pure form of amyloic1 kidney from 
the variety just described. In chronic parenchymatous inflam
mation, too, a higher grade or swelling is ordinarily induced. 

If, now, we apply a watery solution or iodine and iodide of 
potassium to the cut surface of the corti cal substance, we soon 
see bright reddish brown points and branching lines appem", 
standing out in lively contrast against the pale background, 
which scarcely shows any tinge of yellow from the iodine. 
These mark the llfalpighian tufts and the arteries with their 
branches. which have undergone amyloirl degeneration. 

Grainger Stewart distinguishes three stages of amyloid degen· 
eration. Besides the first beginnings of the disease, which scarcely 
cause any change that the nak ed eye can notice, he takes as his 
second stage the above described state of swelling; and lastly 
di stinguishes a third stage of atrophy, which may advance up to 
a high grade of contraction or the kidneys. I do not, indeed, 
doubt that, under the intluence of amyloid degeneration alone, 
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an am:emic necrosis ancl cles truct ion of the epithelium within the 
tubuli may take place, ancl in this way a consiclerable recluction 
be effoctecl in the size of the previously swollen organ; but, from 
all that I ham hitherto seen myself, I must clccla re my aclherence 
to the opinion entertainecl by Virchow ancl Klebs, that the cases 
thus c1Pscribec1 by Grainger Stewart were not simple cases of 
amyloicl kiclney, but were cases o( amyloicl clegenerntion, with 
simultaneous, or, more likely, with a predously existi ng con
tmcting disease (the genuine or seconda1·y contracting process). 
I, at least, have never seen a kiclney that wa s smaller tlian 
normal which was the seat of amyloicl degeneration alone, ancl 
did not present at the same time clistinct eviclences of connective 
tissue hyperplasia. 

The microscopic stLuly of the development of this clPgenera- , 
tion shows that it first affects llte renal vessels, and al1oays 
begins by attacking the vascular tujZs of tlte glomeruli, the 
walls of which ffrst exhibit the degeneratirn changu in d istinct 
points, and afterwards unclel'go the vitreous convcr::;ion through
out their extent. At a later elate the afferent aitel'i t•s degen
erate, more rarPly the efferent ones too, ancl the capi ll a1·ies of 
the COl'ti cal SL1bs tance. At the same time clPgeneration of the 
arteriol::e rnct::e generally sets in , which subsequently often 
becomes excessive. A similar change may subs<'quenlly aired 
the tunica propl'ia nnd epithelium of the tnbuli u!'inifel'i.' 

The peculiar polish ancl the enlargement of the J\falpigllian 
vascular tL1fts are the ffrst things that att1·act our attention, when 
fine sections, cut from kidneys which have undergone a111yloicl 
degeneratiou, am placed under the microscope. The whole mass 
of capillary coils appears larger ancl more Yoluminous than is 
nol'mal. The small er arteries of the kidney likewise appear more 
or less enlarged, and their walls are increasecl in thirkness. The 
nriniferous tubes, with their epithelial linings aml the inte!'stitial 
connective tissue, often ev ince no sort of alteration whatever. 
According to Klebs, the amyloicl degeneration only in rare 
instances attack s the tunica propria ancl epithelium of the mini
ferous tubules. Grainger Stewart found the basement lll <' lll-

1 K lebs
1 

I. c. S. 672. 
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brane often thickened and poli shed like wax, and the epi the· 
liutn swollen and obscurely translucent; but the basement mem· 
brane in only a few instances showed the iodine reaction, and 
the epi thelium never. Granular opacity and fat ty degeneration 
are, however, to be observed in the epithelium. 

The reaction with iodine and other reagents or the tissues that 
are the sen,t or amyloid degenera tion is seen in the most perfect 
manner if one makes a tine section of the kidney with a double 
knife, and then, after carefully washing the specimen, touches 
th is wi th the iodine solution, and examines it unde1· the micro. 
scope. The 1'falpighian bodies tlwn a ppear as reddish brown 
tufts, and the arterial stems which snppo1t them look like cyl. 
inders simil n, rly colored in the midst of surrounding tissues of 
a simple pale yellow color. A d rop of concentrated sulphuric 
acid added to a preparation thus treated immediately converts 
the redd ish brown structures to blue. By this test alone one 
may at once convince oneself that all the ~falpi ghian tufts, aml 
all the branches of smaller a rteri es of the kid ney a re not affected 
at the same time or in the same degree. I t is not every corpuscle 
or arterial stem that will assume the red·brown color with iodine; 
rnany, on the contrary, remain merely pale yellow, like the Sill'· 

rounding parts, and clo not change thei1· hue, even upon the 
addi tion or the sulphuric acid; while side by sicle with them lie 
glomeruli and vessels which exhibi t the most vivid reaction. 

It is possible, too, to s tudy this conclition s till better by 
selectiug kidneys fo r microscopical examina tion which hare 
already been injected through the renal a rtery wi th a blue iujec· 
tion fluid, as my colleague Heller has had the goodness to show 
me. In preparat ions thns made it is easy to satisly oneself that 
the amyloicl degeneration does not merely alter the thickness 
and the aspect of the wall s of the affected vessels, but that the 
higher grades of degeneration, by dint of the swelling of the 
walls, mn,y completely close the ca libre of the enlarged capilla· 
l'ies o( the glomeruli. In to these glomernli the injection fluid 
will not pass at all ; they stand colorl ess beside those that are 
still permeable and are fill ecl and colorecl by the injection. If 
snch a preparation is dipped into the iodine solu tion, the unfill ed 
g lomeruli ass ume a di stinct reddi sh brown color, while those 
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filled with the blue do not alter their hue. Thus we encounter 
glomernli which conduct thernseh·es quite differently beside each 
other in the same field or vbion. Ct>rtain glorn ernli , too, prese11t 
themselves, in which some capillaries have takPn the inj1•c-tion 
mass, and remain uncolored with iodine, whil e other loop> in the 
same tuft are empty, and offer a distinct iodi11e reaction. 

Tn1cctcdp:Jomcrulllrornamy\01tlk idncys. Thc6hrulcd loopB ha .. CTl'Ct'i\·cd thclnjootionflulcl lnlothcm. 
(Heller.) 

(Compare the accompanying Fig. 14, which is drawn from a 
preparation made by Heller.) 

I liave never yet made er posl-morleni e.rcrmination in ioldch 
amyloid degeneration ef lite kidne?JS proved to be the only 
essential pat71ological condition present. 

To begin with, I h:we, in every case, seen the same degenera
tion in some one or more of the other abdominal organs. It is 
well -known that the supra-renal capsnlt>s, ahove every other 
organ, almost inrnriably show thi s dege1wration, if it is present 
in any organ of the body. 

TVlten tlte kidne?J is the seat qf' amyloid degeneration, tlle 
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spleen is almost always more or less involve<l in the same pro
cess; the liver more rarely so. As to the state of the lymphatic 
glands, I ha1·e unfortunately not paid attention enough to them. 

Degeneration of the blood-vessels qf the intestinal mncous 
membrane is certainly a very common condition with amyloid 

disease of the kidney, and exten
sive ulcerative destruction of the 
mucous membrane is by no means 
a ral'e consequence thereof. 

The bodies or such pel'sons are 
in the majol'ity of in$tances drnp
sical. Anasarca may exist as well 
as dl'opsy of the various serons 
cavities. It has all'eac1y been 
stated that the cedema of the skin 

""·"' is usually confined to the lower 
~11~;7i~!hf~:;~f~!~~::~!i~•·i~ZS:~~~ extremities, the genitalia, and the 
~"'u~~;.:~.ymc"~~~~~~~hriti". lla.gniti.eJ ioo di· skin or the abdomen, and that the 

abc1omi1ml cavity is hy fa!' the 
most frequent serous cavity to contain dropsical effu sions. 1lfost 
qf these bodies are in an advanced stage q/ marasmus, but 
by no means all of them. 

In by fa!' the larger proportion of cases on post.mortem 
examination we discover gross pathological changes in one or 
anothel' or the internal viscera which stancl in causal relationship 
to the l'enal affection. Taken in the order of frequency, destruc
tive ulcerations q/ the lungs and Q/ tlie intestines by claonic 
tuberculosis stand foremost in the list; then come ulceratire 
(carious) diseases Q/' the bones and joints; next follow the de
structive itlcerctlions of the skin and Q/' bone produced by syphi· 
lis; ancl afterwa1·ds extensi·ve lesions Q/' the skin effected by 
scrq/ulous and other ulcers. 

Every cltronic vrocess qf ulceration npon the mucous mem
brane of the intestines, be its exact nature what it may. appears 
to me to deserve especial mention here ; the same is tme also of 
the follicular ulcer of the large intPstine; and scarcely less im
J'o1·tant are the ukers that form upon the mnrous memhrane o[ 
the urinary passages, in the pelvSs of the kidneys, in the ureters 
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nnd the hl:iddPr, all whirh I ha,-e founcl in the tle:id body, 
togethe1 with amyloicl degeneration o( the kidrwys. 

'l'hat amyloid d isease of the kidneys is extraordinarily often 
complicated with parenchymalous ?t171lirilis I have already 
stated n·peateclly; it is much less frequently associated with 
conlracli11g kidney. But to this complication I shall come back 
in the :1ppendix to this chapter (cornparn, however, Fig. 15 upon 
the preceding }Jag(-'). 

As Sl'quelm of the amyloid :1ITection of the kidney, I must 
make mc' ntion o( tl1 e relatively frequent occurrence or throm
bosis or one or both renal w ins-:1 thing which I have met with 
several limes in the bodies of extremely wasted indiriclua ls. 

Loose infiltrations of the tissue or the lungs and purulent effu
sions into the serous sacs of the body, most frequently into the 
nbdominal cavity, arc not n ry rare conditions at a post-mortem. 
In one case I found a fresh purulent effusion into the left knee
joint. 

I l1arn only once seen liypertropliy of the left 'IJentricle in the 
c1enc1 body, together with extreme amyloid di sease or the spleen 
nnd kidney; tbis was in the person of the Swede so often men
tioned by me, who was of quite herculean build. On the other 
!Janel, I ltave repeatedly found tile heart s1nall and atrophied. 

Analys'is ef tlte Symptoms. 

From onr desc l"iption of the course of the disease and of its 
pathological appearances, it follows that very mar!y of the symp
toms obsen·ed in patients afflicted with amyloid degeneration or 
the kidneys are either wholly independent of, or only in part 
reCemble to, the renal malady. 

IC we, therefore, fir t confine our attention to the distmbances 
which the renal functions suffer by reason of the degeneration of 
r essels spoken of, a g reat difficulty presents itself in accounting 
for them ; for the alteration in the renal activity or the kidneys 
rnries so greatly in different instances that it appears out or the 
question to assign the same cause to deviat ions from the nor
mal SPcrction whi<'h are diametrically opposed to each other. 

In those cases in wlticlt tlte kidneys persistently secrete large 
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quantities ef watery and but sligltlly alb nm inons urine, ioe are 
perhaps right in assuming that t!te secretion takes place undl'T 
conditions akin lo those which prevail in simple contracting 
k idney, and that tile secretion furnislted 1nust also be like llwt 
supplied by contracting kidneys . Just as in simpl<> contraction, 
so in amyloid degeneration of the kidneys, a large part of the 
vascular sPcreting apparatus is impermeable to the blood-stream. 
The necessary consPquence is that the blood-pressme rises cot·
respondingly high in the parts which remain pervious. More 
fluid will , therefore, filter, ancl that with increased rapidity, 
through the vessels which still perform their Iunctions. This 
filtrate is from the first abnormally aquPo us, bt•causP it ema
nates from a blood-sernm whi ch is, as a rul e, abnormally watery. 
Gi,·en a certain amonnt of blood-pressure, am1 it will also contain 
albumen. 

From v~ry weak solutions of albumen this snbstance tran
sudes through the pores of the filter undet· Jess pressure than it 
does from more concentrated solutions. Upon its passage through 
the uriniferons tubules, which it traverses with g reat rapidity, 
this orig inal filt1·ate from the glomeruli which still retain their 
activity will undergo no great changes, partly bPcause, the blood
serum flowing in the capillaries being itself highly watery, the 
conditions fo1· osmotic interchanges are but feeble and operate 
with very slight intensity, and partly because, in most cases of 
amyloid disease, the diminished tissue metamorphosis furnishes 
but a scanty supply of specific urinary constituents to the renal 
cells fot· separation. Hence the low specific g ravity of abundant 
urine. 

All tltese theories, however, fall to tlte gronnd in tlte face if 
tlwse cases in wlticlt abnormally scant?! amounts qfurine are 
serreled ef quite abnormall!J ltiglt specific gravity and exlremdy 
loaded with albumen. Here there is but one thing, I think, that 
we can positively assert, namely, tlwt tlte walls qf the secreting 
us.ids in these cases 11mst be altered in some way, p erltaps 
by lit e amyloicl de.r;eneration itself, and in a manner which 
renders them pervious to serwn-a7bwnen. In s uch cases the 
urine resembles in many respec ts that fnrn ished by ki c11wys in 
a s tate of chronic parenchyrnatous inflanunation. I was for a 
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long while of tl1 e opinion tha t in all the cases of this sort that 
I had pre,·iously obsen ·ed, the amy loid di sease might have bee ll 
compli cated with this form of nephritis withou t my having recog
nized it; but since t hat time I ha ve been convinced by a ser ies of 
clinieal observat ions and close anatomical inves tigations, that t his 
same thick, highly albuminous urine Jllay ari se in perfect ly pmo 
cases of amyloid kidney. The character of the blood .serum has 
not such a di stinct influence upon the amoun t and concentra tion 
or the urine as to account fo r the great differences in quali ty 
of the mine furn ished in dill'erent in stances o[ amyloid di sease 
or the kidnt>y. The scanty sec retion of a heavy, highly albumi
nous urine oceurs in dropsica l individnals (those, thc1·efore, whose 
blood-serum is very watery) as well as in those who a re still quite 
robust. The nueq na 1 vigor of the heart's ac ti on, too, nt>ed not 
be considered hern; fo r, am ong all my pa tients, one onl y had 
any hypertrophy of the left Vt'ntri cle. Ile passed pl t> nty of nl°illl', 
hu t it was inrnriably of ,-ery high specific gravity , and contained 
a large amount o[ al bumen. 

There remains, ihereiorP, b ut one explanation open to our 
:t<'ceplance, ,-iz., th a.t the um.rloid degeneration, so long ns the 
""ssel remains pervious to the bl ood -stream, rendern the wall s of 
the vessels generally pcrm t>able to albumen, aml tha t, lherPfOl'C', 
all the albumPn in the ul'ine passes through the wall s of the 
<liseast>cl vc,sel•, ancl is not furni shed by the sound ,·cssels, as 
was claimed by our fil's t hy pothesis. The di ssimila r amoun ts 
in whir h albumen ap pPars in the different urines migh t th t>n 
<lepend upon the clegree and extent of t he dege1wra tion of the 
Yessels ; hu t, to decide this q uestion, more exact clinical nncl 
pathological im·estigations will be requisite. 

But e,·en if thi s question of the real source of the albumen in 
amyloid disease o[ the kidney were decided, still the other ques
tion of t11e cause of the great dissimilari ty in the amoun ts o[ 
urine secreted uncler conditions apparently so identical wonlcl 
not be settled. H ere too, seeing tha t the di sease of the glomeruli 
imposes great obstacles to the circulation of the blood, ancl tha t 
the secretion of urine must thus be in terfered wi th by extensi"e 
sprcacl o[ the degenera tion, we might, fo r the present, explain 
the phenomenon in question by sup1Josing that these rariations 
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in amoun t depended on the grade and extent o( the di sease, leav
ing the tinal decision of the matter to some fu ture period. 

F or the present, at all events, it is impo sible to determine 
what influence is exercised on the aggregate !unctions of the 
kidneys by the Ya ri ous factors which come into play , among 
which we m:iy mention the limit:ition of the blood -channels by 
the occlusion of so many vessels, the altered perme:ibility of a 
large portion of the secreting vessels, the altered composition 
of the blootl, etc. 

The clirnin:ition of the specific urinal'y constituents, and espe
cially of urea, by the kidneys, appears to be scarcely at all 
afl'ec tl'd by arny loid d<'generation of the secreting •·essels. So 
Jong as secretion continues to tak e }Jlace at all , the urine fur-
11isl1 ed by amy loid kidneys may contain a high percentage of 
urea, as well as large daily am ounts of this subs tance. In cases 
where the autopsy has shown extreme amyloid degeneration of 
the kid neys, I l1arn !'epeateilly witnessed, but a few weeks before 
dea th, claily exc retions of urea such as exceeded the ordinary 
]Jhysiolog ical standanl. N or need this surprise us, if we con
sider tha t the spec ific glanclular cells in arny loicl kidneys are 
often perfect ly normal in strnctnre, and are present in undimin
ished numbers. \\'hen, never theless, in pa rticular instances, 
both the percentage :ind tot:il am ount of urea excretccl fall far 
below what is normal, thi s is very rarely due to secondary degen
eration of the renal epithelium- an event which seldom happens 
to any considerable extent,-but is a ttribu table to general maras
mus ancl anest of tissue metamorphosis throug hout the system 
a t la rge. 

It is fo r thi s reason that urremic symptoms a re so exceed
ingly rare in amy loid disease of the kidney, not even occurring 
when, to ward the encl of li fe, the excretion of specific urinary 
constituents fall s to minimum rates. These small quantities 
may, nernrtheless, con espond to the diminished p roduction. 

The only case of ur(J!mfo convulsions I have met with, occur
r ing in amyloid degeneration of the kidney , is the following : 

Crw X.XX.-Clnus Wocbs1 a carpenter, thirty. fi ve years of age, fi rst cnmc into 
our Mc<l ical Clinic on the 8th of Aug ust, 1868. He was complainin g of pain over 
bis alxlomcn and of general irritability. Ever since 1805 be had noticed some 
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gradual diminution of his strength, enough to make his occupation iiksomc to Jiim. 
He claimed that he had never had syphilis. The first notes taken merely show that 
the patient looked ''cry wretched, and that his uriuc contained much 1tlbumen, n.nd 
bad a ~(lCcific gravity of 1026. 

Since he would not enter the Clinic, the patient was advised to present himself 
from time to time to Uc seen. 

Condition, Oct. O, l SGS: Patient looked pale. Examination of the lungs gave 
negative results. 11ie amount oj1trine pa11sed in twcittyj'cmr lwur1 tocta 000 c.c., ttp. 

gr. 1022, containing a considcrublc amount of allrnmcn. Ordered dccoction of 
cinchona. 

Condition, Dec. 2: Latterly the patient had had attacks of headache, and lincl 
complained of pains on the right side of his nhdonH.:n. Appetite good. According 
to his own account, he weighed 144 pounds, with hifs clotht:s ou. Amount oj"urille 
i/j ti.cMtyfour hours, t ,J25 c.c., sp. (Jr. 1021. Ordered iron pills. 

Cond ition, Jan. 1, lSGO: In the crecal region, upon the left side, the presence of 
n tumor was ascertained. It was nbout the size of an apple, sens itive to pressure, 
nnd but very slightly movable. After this date the tumor was felt nt cnch suhse
qucnt examination. The amount of urine in the twenty-four hours was J,725 c.c., 
sp. gr. 101!). Upon n menn of fifteen analyses instituted Ucbnen August, JSG8, 
nnd January, 1860, WoL·li,; was ascertained to have excreted a t.laily avcmgc of 900 
c.c. of urine, containing 24.G gnus. of urea an<l .3.5 gnns. of all.mmen. 

Condition, Feb. 21, 1869: Patient was very anremic. Ap1>etite bad. For five 
tcr.eks Ile had llarl prqfuse diarrlwxi, u.ssociatod with some tcncsmus, stools nppnrently 
containing pus. Patient stated tliat during the winlC'r, fol' the past three years, 
he had had a similar attack of diarrhrea. Ordered opium and l'yrup of the iodide 
of iron. Udnc for the twcnty-fou1· hours, 1, 150 c.c .. sp. gr., 101 5 j much nlhumen. 

Condition, Fehnrnry 28, 186£1: Slight dropsy of the lower cxtrcmilies; diarrhCl"a 
just ns before, associated with abdominal pain ; loss of appetite; cough; examina
tion of the lung:<) showed catarrhal affection of the apices and doubtful respiratory 
soun11s; ordered Potio Rivcri cum opio. The twenty-four hours' urine amounted. 
to G75 c.c., sp. gr. 101 8; much nlUumcn; urine somewhat cloudy. 

Condition, March 8, 1869 : Diarrhrea had some"·hat nhatecl; patient looked 
very nn:r:mic nn<l. feeble; h:id suffered from violent hiccough for Inst twenty-four 
hours. Patient was now admitted into the Clinic. 

St.at" on admission: A most high ly cachcctic-looking man; voice fcehie; com
plaiucd of pain in the region of the larynx, especially on coughing or swallowing i 

constant, exceedingly troublesome hiccough; no dropsical swellings; frequent stools 
of greenish brown color, fetid nnrl of a thin fluid consistency. Patient coughed pretty 
frequently, nnd expectorated some coffee-grounds sputa i orclcrccl red wine nnd 
dc('OCtion of cinchonn bnrk. Passed vny little urine. 

J.ltarch tOth.-RLlirnt does not any longer appe<tl' qidte aensible; the motions <>/ 
the luncrls are frequent and thP lticcou9lt continues. 

l!:rJe1.m9.-Appear., neorly inaensible, 7utsses everytltinu1111der ltim; /l(fs h(l(/ repealed 

attacks of general co11vulsfons, d·uri11y wldch bloody froth e.cude' from. liis mouth. 
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Jlfitrch llllt.-Dcath at one A.'-f. this morning. 
Pu11t-mortem e.rami11atio11.-Lungs. The surfaces of both lungs showed large 

cicatricial contraction.;;, and wc>re scattered over with numerous nodules of a white 

color, and as lal'ge as hazd-nuts. These nodules were of n peculiar elastic consis
tcncy1 and were separated from the air-containing lung tissue round nlwut them by 
a remarkably distinct line or demarcation. lipon section of these nodules distinct 
ramitications of blood-vessels were to be distinguished, filled wilh hlood. Under 
the microscope it was apparent that these nodules consiste<l of thick masses of the 

finest cells, imhedded in a hnmogeneous matrix. I l>elicved that they should be 
reckoned as gummy tumo1·s. 

/bar£, nothing noticeable. Spleen, rather enlarged, remarkably hard in consis
tency, nnd coarsely granular upou section. 

/.A'lt kidney rather enlal'ged, pale, its capsule separating easily. Upon section 
the cortical substance proved to IJe hroader tha11 normal, and remarkably pale, 
whereas the pyramidal cones appeared of a bright re<l<lish brown. 

Rigltl !.:idnry r<'lath·cly rather larger than the left, but exhihiting the same 
nppcaranc('~1 with the addition of some catarrhal swelling of it~ pelvis. The l!tt117d1 

gland11 situ:ttcd round the entrance of the portal vein into the liver and between the 
folds of the mescntcry were swollen, had a medullary aspect upon section, and were 
paleancl anremic. 

The intcsti11es from the rectum up to the middle of the ileum showed a large 
number of quite peculiar ulcers. They were broad losses of substance of the mucous 
membrane, encircling thC' entire tube of the intestine like a girdle, the muc:cular coat 
of the bowel nppcaring bare and polished at the base of the ulcers. The edges of 

the sores were smooth, :l'i if punched out, and were firmly fixed clown to tl\e base of 
the ulcers. Jn many places the lymph vessels round about these ulcers appeared 
distended with white milk like contents in lung trncts, and here nud there they 
were dilated into ampulliform sacs looking like a string of pearls. This ulrcrntive 
de!:ltructiou reached its greatest extent in the mucous membrane of the crecum. 
Herc the entire intestine was stripped of its lining numbrnnc>, and the extcrnnl 
layers or its walls were so thickenc<l by cicatricial tissue as to have causrd the 
tumor, the size of an appll", which eoulcl be felt du1 ing life. Through the cicatri
cial contraction of this hard callous mass the culihre of the crecum was consider
nhly narrowed, particularly the point of <'ntrnnce of the ileum, the ileo-crecal vah-e 
lwing contracted to such a. degree that it scarcely admitted the passage of one·s 
little finger. 

This destruction of the mucou:o membrane of the intestine I belieYc I am per
fectly justified in referring to a past syphilitic: process. The ulcers were totally dif
ferent in all their featurf'S from tuhcrcnlous ulcers. just as the nodules found in the 
lungs were quite unlike large caseous tubercles; indeed. the difference was clearly 
r<'cognizahlc. even to tho naked eye, by the blood-vessels which ramified through 
them still contnininghlood. 

It is a well-known fact that many patients deny previous syphilitic infection, 
even when they know IJctlcr. 
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The relation or the renal affection to the general nutrition ancl 
to the occurrence of dropsy has been already stated above, where 
it was also pointed out that the loss or albumen in the urine, 
and the occasional diminution of the excretion of water throu"h 
the kidneys, favored tile progress of hydnllmia, though th~y 
are not its sole promoters, and are certainly rarely its essential 
cause. 

Prognos·is. 

Tile prognosis ef amyloid disease ef tile kidneys is, in tlte 
first place, entirely dependent on tlte original fundamental 
malady, and since in most cases the renal degeneration a ri sc>s 
from a cond ition which is absolutely hopeless, the prognosis is 
certainly, as a rule, positively unfavorable. " ' e are, indeed, 
undoubtedly jnstified in the assertion that tJip addition o( this 
renal degeneration to the pre-existing state oE disease must not 
merely be considered as an unfavorable omen, showing that the 
general nutrition is gravely inrnil·ed and that the prolongation 
or life is seriously thrcutcned, but as a circumstance which often 
Lastens the fatal event i11 a very dccicled man11cr. This is so 
much more SLlrely the case, because at the same time with the 
kidneys, or even before them, the spleen and otlwr organs are 
attacked with the same degeneration, ancl have their functions 
disordered. Although up to the present time we are but litllt' 
acquainted with the significance o( affections o[ the spJe,•n i11 th" 
natural history of vital functions, still expcripnco tPach,., us 
that disease of this organ exerts a decicleclly prejuclicial i11fluenct' 
thereon. 

'Vhat prognosis are we to give, l10wever, in those rar1'l' 
instances in which the amyloicl disease of the above-narnP<l 
organs occurs without any previous apparent cause? Does th" 
ireneral verdict hold good for them, too, which has been passPd 
upon the others, to the effect that the amyloid affection is, of "II 
the diffuse di sease of the kidney, the one whose prognosis is 
most unfavorable' To this last question I think I may posi
tively answer "No," and appeal to the experience already 
detailed above to corroborate me. 

VOL. XV.-3! 
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Bnt if a more favorable prog nosis is admissible in these case,, 
then, in othPr cases too, under some circumstances, we must h · 
able to give a better prog nosis than is generally regarded as jus
t iliable in the opinion of physicians; as, for example, where it 
may be possible to remove the cause which, in any g iven instance, 
may have proroked the amyloid degeneration, and so do away 
with its injnrious action both upon the kidneys and upon other 
organs. 

As to the possibility of a retrogressive metamorphosis taking 
place in tissnes already involved in umyloid degeneration, I will 
not venture lo hazard any conjecture here, but shall only call 
attention once more to the fact that, in each of the two cases 
related above, the spleen, which previously had been greatly 
:swollen, and, in one instance, the liver also, were aga.in reduced 
nearly to their normal volumes, ancl that, in both instances, the 
albuminuda, which had been pretty considerable, and, besides, 
ltad lasted Ior some ypurs, disappeared completely. 

This does not, however, prove tlmt the walls of the blooil
vessels, a nd otlter tissues that hu,-e been attacked with amyloit! 
degeneration, can rt•sume their previous normal condition again. 
In respect to the kidney, specially, 1 have pointed out that, even 
in the very advanced cases of this uffection, all the vessels of th1• 
organ are not aliectecl. I t appears possible, at all events, that. 
in tlte cases that recover, the parts which have escaped degenern
tion, accommodating themselves to the necessity, may suffice to 

fulfil the requisite functions of the kidney. This is the more 
I ikely, as experience teaches us that, after the loss of one entire 
kid1wy in an adult man, the organ that is left is equal to meeting 
1l1c l'Jltire clemands of the economy. A complete answer, how
t•ver, to the question here moo ted must be deferred until further 
ill\'Cstigations have been instituted. 

In cases in which the fundamental malady that has provoked 
the amyloid disease cannot, in itself, be considered a sufficient 
cause of death, as, for example, in many instances of syphilis, 
the a my loicl afT~ct i o n may last fo r years before the patients suc
cumb to it ; a nd in these cases i t appears, according lo my own 
t•xperience, that the si multa neous affection of the spleen, the 
liver, and the intestines, is much more responsible for the final 
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fatal termination than is the renal disease. For, as I have 
already above remarked, the affected kidneys often continne to 
excrete a sufficient amount of urea up to a short time before 
death. In saying this, however, I do not intend, by any mea11s, 
to underrate the damaging effect produced by the loss of albu
men dne to the renal affection. 

As a rule, in these cases, the amyloid disease leads on to 
death by the following snccession of symptoms, occurring in the 
order mentioned : anremia, albuminnria, dropsy, diarrhma. The 
sudden occurrence of symptoms of collapse often precedes death 
with equally sudden reduction, or else complete suppression, of 
the previously profuse secretion of urine. The following case 
took just this, so to speak, normal course: 

Case X+.Ul.-:Mrs. A. E., thirty-two years of age, was taken ill with the symp
toms of para.metritis, four days after her confinement in July, 1867, tbe delivery 
having passed over easily. The pammetritis, after a full month, or rather more, 
went on to the formation of a pretty considerable exudation into the abdominal 
cavity. Later on, this perforated into the bowel, and was succeeded by occasional 
very abundant discharges of pus per rectum. Under symptoms of continued fever 
ond persistent pain in her abdomen the patient soon became extremely emaciated. 
In May o( 18B9 she noticed that wind passed with the urine, and she was con
stantly constrained to micturatc. Neither pus nor freces had ever been mixed with 
her urine. She now determined to enter the hospital. 

The abdomen, which was examined as the patient lay on her back, was pretty 
welt distended i it gave clear, tympimitic resonance on percussion down to the 
navel, but was dull below this, being dullest of all on both sides, over I>ouparl'8 
ligament. At this point hard masses of exudation could be felt, while the abdo
men was very tender upon pressure. 

By cathetcrism, which wa.s effected with some difficulty, on account of the 
extreme sensibility of the urethra, a moderate quantity of light colored, somewhat 
turhid urine was drawn off, but after this had passed a puff of gas escaped from 
the bladder with a loud noise. 

The urine o( the twenty-four hours amounted to 1,0GO c.c., sp. gr., 1015.5. 

There was a trace of albumen in the urine i reaction acid i a modernte quantity of 
pus corpuscles was prc~cnt in the sediment. 

In the further progress of the disease copious diarrhren. set in, scanty masses of 
pus being often mixed with the dejections. The alldominal distention remained 
little altered, the pains and the constant desire to micturatc C'Ontinuing, with small 
mtcrmissions, to be the perpetual cause of the patient's complaining. At the c.ru.l 
of January, 1869, there was a marked change for the worse in her condition. Tl1e 
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lower extremities became anasarcous, and the adema gradually extended OfJcr the rest 

of the body. 
Coinciding with this deterioration in her state there occurred a remarkable altera-

tUm in the cha.racter of the urine). up to this date the daily analysis of her water had 
shown that it did not contain more albumen than could be referred to the amount 
of pus that was mixed with it, but the examination instituted on Feb. 1, 1869, 
showed the presence 0£ a considerable amount of albumen (0.5 J>Cr cent.), whcrcns 
the sediment contained comparatively little pus. From this time forth the daily 
average nmount of urine was 1,580 c.c. i its sp. gr. fluctuated between 1004 and 
1015, while the percentage of albumen was between 0.1!} and 0.81. Jn the sediment 
were seen aome narrow, e:ct1·emely pale casts in a state of fnlty degeneration, besides 
colorless blood-corpuscles and epithelium from the urinary passages. 

With the general increase of the anasarca and the violent diarrhrea, the patient's 
powers rapidly decreased, and death ensued on the 28th of :March, with symptoms 
of complete collapse, after the urinary secretion, which had been very abundant 
shortly before, bad ceased almost altogether during the last few days. 

The autopsy proved tbe existence of a communication between the bladder and 
the colon, as also a perforation of the crecum, with extensive ulcerations of the 
bowel. As to the rest of the post-mortem record, the following extracts only need 
be given: 

Jleart small, and strikingly pale. The walls of both ventricles, especially the 
right, very thin. 

Splem adherent to the parietal wa1l of the abdomen by the whole of its surface; 
nearly twice its normal size, and perfectly stiff; capsule bluish, with some large, 
tendinous patches. On section its substance was polii;lied, firm, nncl tllC color of 
red wine. It became brown upon the addition o( iodine solution, and bluish black 
spots became apparent when sulphuric acid was added. 

Left Kidney considerably enlarged i easily shelled out of its capsule; its 
surface of a pale gray colo•» showing numberless little vortices. Length:::: 13 
ems.; breadth :::: 5 ems.; thickness = 6 ems. Upon section, the cortical portion 
excecc.leO the pyramidal. The color of the former was grayish red, clotted here and 
there with yellow spots, nnd traversed with some large blood-vessels. The pyra
midal portions were also very pale, and presented alternate strcakings of red and 
pale gray lines. Pelvis of the kidney reddened, and in an advanced stage of 
catarrh, the mucous membrane being highly swollen. 

Right Kidney adhering to the descending portion of t1ie duodenum. Capsule 
strips off easily. Length, 11.5 ems.; breadth, 5 ems.; thickness, 5 ems. Color of 
both external and cut surfaces the same as that of the left kidney; but, unlike \l1is, 
its pelvis presented no trace of any catarrhal swelling, and its mucous membrane 
was perfectly pale. 

Liver remarkably small, rather globular, moderately firm, and containing very 
little blood. There was moderate distention of th_c veua ccntrnlis of the iudividun.l 
lobules. 
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Diagnosis. 

The diagnosis of amyloid degeneration of the kidney is essen
tially etiological, ancl must be so from the Yery nature of things, 
since the symptoms provoked solely by the renal malady are 
such as may be occasioned by other forms of kidney disease. It 
is only from our knowledge of the fact that amyloicl degenera
tion of the kidneys frequently occurs under certain circum
stances (given above), that it is possible by careful examinations 
of the urine to recognize this affection at its commencement, 
since we arrive at its recognitionfrom no other symptom except 
the presence of allmmen in tlte urine. Bnt chronic parenchy
matous inflammation or the kidneys, which is likewise associated 
with albuminuria, arises under precisely the same circumstances; 
ancl thus, in some instances, extraordinary difficulty is experi
enced in making a positive diagnosis-a difficulty which is not 
always removecl by continued examinations of the urine. 

In both cases the amount of urine passed per diem may be 
small, its specific gravity abnormally high, ancl the quantity of al
llllmen contained in it exceedingly large. The following results 
of urine analysis in the two cases may serve as a guide to diagnosis, 
although none ot them can Jay claim to universal applicability: 

In am!Jloicl clisectse the urine In chronic parencltymato11s 
is scanty, clear, and rarely forms nepltritis the urine is srnnty, is 
a sediment; it is darker col- invariably more or less turbid, 
orecl, contains very few casts, and usually deposits a consid
and these mostly of the hyaline erable amount or sediment; it 
variety; it scarcely ever con· is rather of a dirty than a dnrk 
tains reel blood corpuscles. The color, ancl usually contains nn 
amounts passed and the char- abundance of casts of every 
acters of the urine are subject variety, and not uncommonly 
to frequent and considerable either a few scattered or else an 
variation. abundance of reel blood-cells. 

The amounts passed and the 
characters of the urine, as a 
rule, clo not vary much, and 
then only at longer intervals of 
time. 
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It would prove of great diagnost ic value if it shoulcl turn out, 
as Senator thinks, that the urine in amyloicl cleg~1wration of the 
kidney is especially clistinguishecl from other albuminous urinPs 
by the large amount of globulin contained iu it. 

Amyloid clegeneration of the kiclney, as well as chronic par
enchymatous nephri tis, is usually associatecl with dropsy, the 
latter certainly more often than the former-incleed, almost im·a
riably. R oberts adduces the cliJference in the mode of extension 
of the dropsical effusions over different parts o( the body as a val
uable means of distinguishing between them. He states that in 
amyloid disease the clropsy confines itself to the low0r extremi
ties and the abdominal cavity, whereas in nephriti s, as a rule, 
the anasarca is general, and effusions take place into all serous 
sacs indifferently. Among the greater number of my own cases 
of amyloicl kiclney I have certainly founcl the opinion of Robert; 
as to the limitation of the dropsy confirmed, although it has not 
helcl good for :tll. 

The demonstration of swelling ef tlie spleen, and someti11lf'" 
of tlie liver too, is a point of great importance in the cliil'erential 
diagnosis of the two kidney affections under considPration. 
Enl,.rgement of the liver, however, is altogether absent in by far 
the larger number of cases of amyloicl disease, and ainyloirl 
livers, too, may even be smaller than normal ones. This, how
ever, is far less apt to be the case in spleens which arc the sea t of 
amyloid degeneration. But I have found that even when thP 
spleen is considerably enlarged by amyloid disease, the area or 
dulness is by no means correspondingly increased, because by 
far the larger half of the enlarged spleen in such cases, as th" 
post-mortems prove, lies within the vault of the diaphragm and 
removed from the wall of the ribs. This perhaps arises from the 
so frequent occurrence of abdominal distentions in amyloicl dis
ease by gaseous accumulations in the intestines or from ascites. 
It rarely happens that the splenic tumor is so large that one can 
feel it beneath the left costal arch. TVlien the ascites is exces
sive. percussion can give no information concerning tli e size 
ef tli e spleen. 

Grainger Stewart describes a quite peculiar color of the farP, 
and especially of the eyelids, as a feature characteristic of 
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amyloid disease, th is being due to the deposition of dark pig
ment in the tissue elements of the skin. I have certainly found 
that the faces of many of my patients, but by no means of all, 
presented a dirty earthy color-a complexion quite unlike that 
simple pallor which occnrs in persons with nPphritis. But r 
never remarked any loca lizPd pignwntation upon the cyelius, 
and c·onsicler the 'rnuddy complexion in question as lite expres
sion of tlief1tndamental cacltexia ratlter than of tlte secondary 
mnyloicl disease. I am equally unabl e to attach diagnostic 
value to another symptom g h·en by the above-named English 
obsen·er-namely, a circumscribed red patch upon the cheeks 
from ektasis of the small cutaneous 1·eins. This circnmscribed 
dark reel patch I have certainly seen in some of my cases, but it 
is altogether absent in by Car the larger n11rnbe1· or thrm. 'Vhen 
iL occurs, its cause li es in mechanical disturbances or circulation, 
which in two of my own cases were due to cirrhosis of tl te lungs 
with bronchiektasis. 

If the amyloid degeneration of the kidney is associated with 
polyuria, as it most commonly is, tl1c affeclion becomes sca rcely 
less diffirnlt to distingui sh from gPnnine contracting kidn ry, 
since in cases of this natlll'e the rena l secretion, both in quantity 
and quality, may be exactly like that which is furni shed in the 
last-named disease. 

Th en, once again, a review qf the etiological conditions, the 
more frequent appearance qf dropsy. the evidence of a splenic 
tu mor, and, above all else, tlte absence ef ei·ery symptom indica
lil>e of cardiac hypertrophy, would speak decidedly in fm·or ef 
l/1e existence of amyloid degeneration, and against that ef 
simple renal atrophv. 

Still, cases clo occur-those, for instancP. in which no d<•finite 
etiological condition is apparent-where, even when every cir
rumstance above referred to has been ca refu lly considered, an 
1·rror of diagnosis can sca rcely be avoided. Mistakes of this kind 
ha\'e frequently occurred to me in the case of patients who were 
brought nea i-ly moribund into the hospital. 

Finally, I must once more insist upon the fact that amyloid 
<legeneration of the kidney complicates both chronic nephritis 
<:t ,·e1·y common combination) and contracting kidney. In such 
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combinations of disease, J, for my part, must at present decline 

hazarding a positive diagnosis. 

Treatment. 

From what bas been said on the subject of prognosis, it will 
be apparent how gloomy is the prospect of treatment in amyloid 
renal disease; but, fol' all this, I think, as therapeutists, we are 
not to stand by with folded hands. Our endeavors to save the 
lives or phthisical patients whose kidneys are already excl'eting 
albnminous urine, will, of course, be in vain; but it is certainly 
an open question whether many a life might not be saved ii we 
were resolved to sacrifice a diseased member at the proper tim~, 
that is, ns soon as the fi l'St symptoms of the renal disease mani

fested themselves. For myself, not only should I consent to it 
at once, but, under certain circumstances, should consider myself 
in duty bound to have it done. 

In short, preventive treatment is certainly at present the 
most powerful weapon against this destructive process; and 
lterein I include, above all otltcr tkings, a more thorough, 
radical treatment qj' syphilis, that scourge of our age, than 
is at present ordinarily practisecl. If we permit our syphi
litic patients to give up treatment as soon as their sores are 
healed, their exanthematous eruptions have faded, and their 
condylomata ham disappeared, it is not to be wonilerPd at 
that a relapse should speedily ensue, and that, after undergoing 
frequent and repeated half-cures, our patients sl1ould at last fall 
into a condition of incurnble sickness and cachexia. I nei1er let 
my own syphilitic cases give up their mercurial treatmrnt until 
all the swollen lymphatic glands have lost their swelling, l"!>en 
if this takes many months. I have had C\·ery reason to be 
satisfied with the results of my practice, so far as tho frequency 
of relapses is concerned, and I believe my patients ha,·c even 

more reason to be satisfied, although they ha,·e o[ten pnouglt 
grumbled at my protracted course of treatment. But in this 

respect I am still far behind the requirements recently advo<'atecl 
by our old master, Ricol'd, in the paper which he read at the 
Birmingham Congress; he requires each syphilitic patient who 
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puts hlmself under his care to take iodide of mercury for at lea:;t 
six months, ancl ioclicle of potassium for six months longer. 

Preventive measures, however, are not excluded even wlwn 
the amyloicl disease has already begun, for even then we may 
perhaps make up for lost time in drying up the fountain from 
which the mischief springs. 

'Vlien full justice has been done to the incZicatio causalis, 
then we may try to get directly at the amyloid disease that has 
broken out. The most various propositions for treatment have 
been advanced, corresponding to the different views hekl con
cerning the essential character of this degeneration. Dickinson, 
who (after Lecorch6) considers that the amyloi<l. degeneration is 
the result of a loss or waste of alkaline salts, which the boily 
experiences in consequence of prolonged suppuration, order:; 
carbonates or vegetable salts of the alkalies. Others preten<l. 
that the amyloid substance will melt clown under the action o[ 
nitric acid, given either internally or in baths. But I am not 
aware that the desired result has been attained by the applica
tion of these remedies. 

I shall, therefore, for the future have recourse to the same 
plan of treatment to which I believe I am inclebtecl for the farnr
able issue of the cases which recovered. un<l.er my hands, anll 
wh ich I have clctailecl above. I shall continue to order iodide of 
potassium to these pat ients, although I do not know how this 
medicament acts upon the diseased. walls of the vessels; aml 
shall endeavor, at the same time, to support the general nutrition 
by preparations o[ iron, ,-igorous cliet (meat an<l. milk), an<l. goo<l. 
wine, ancl to maintain sufficient action of the skin by baths. 

Besides this, as a matter of course, the inilications derived 
from the symptoms which each particular case affords must 
receive proper attention, according to the directions lai<l. clown 
in the previous chapters of this work. 
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Appendix. 

The Complications of Amyloid Degeneration of the Kidney 
with Chronic Parencbynuitous Nephritis and with Contracting 
Kidney. 

It has already often been intimated that in the dead body 
amyloid degeneration of the vessels of the kidneys, more or less 
widespread, is very often found complica ted with chronic par
enchymatous nephritis, and far more rarely wi th contraction or 
the kidney s. 

With regard to the complication of amyloid degeneration 
with ch ronic parenchy matous nephriti s, I must first remark that 
the combination is one that I have met with almost exclusively 
in the bodies of those who were the victims of inveterate syph
ilis. In such subjects I have fo und, besides the renal di sease, 
syphili tic destructions of the skin and bones, and gummata of 
the liver, as well as syphilitic ulcerations of the in testines. 

In such cases, therefore, nothing stands in the way of our 
assuming that both renal processes, being derived from the self
same cause, may have begun and have been developed simulta
neously; a t any rate, that they are both effects of the same 
cause, and do not stand in the relation of cause and effect to one 
another. But I must here remark that the renal secretion in 
such cases has been a ltogether like that of chronic nephriti s, 
especially in those instances observed from the commencement 
of the renal malady, tha t is, of the albuminuria. 

The hypothesis of nephritis complicated with amyloid degen
eration could, therefore, only have been based upon etiological 
grounds. 

The case is qui te differen t in the complication of amyloid 
degeneration of the vessels with connective-tissue hyperplasia, 
and contraction or the kidney . IIere it has been assumed that 
the amyloicl degeneration oI the vessels is the primary e\"ent, and 
the anmmic necros is and wasting wit,h absorption of the renal 
epithelium, wi th final atrophy of the enti re organs, are the 
secondary result or sequence of the affection of the bl ood-vessels. 
This view seems to me to be opposed by the fact of the unm b· 



A?tlYLOID DTW F.N ET!ATION.-APPENDTX. :"i~m 

takable incrt•a''' in hulk or the interstitia l connee li1·p t iss11<' 
wlii ch occurs ew·n in t hese cases, a nd the hy pertrophy or lht• 
left ventricle whieh occasionally accompanies it. I should rath1•r 
advocate the opinion that in these cases the grad ual rachexia 
produced by gm uine contraction of the kidnry wag the primary 
mischief and the m use of the secondary amyloid degeneration of 
the vessels of tlw kidne,rR, as well as o[ those of other parts. 

In sueh eases aR t] l(>;;e I cons ider that a diagnosis is onl y 
possible when, in addi tion to hy pertrophy of the heart, a di stinct 
spleni c tumor ha" d<'l"Pioped itscH ; or when some etiological 
reasons l1ave rPncl cred th<' amy loid afkct ion p robable ; yet th""" 
things are espee iall y liable to be absent in cast's thus compli 
cated. 

The urina ry secretion behaves just as in sim ple contracting 
kidney. and an examination, therefore, o[ the urine will not 
prove of any value in assisting us towards as<·crlai ning the 
existence of this complication. 





DISEASES OF THE KIDNEYS, 

THE AFFECTIONS OF THE RENAi, PELVES AND nm 
URETERS. 

EBSTEIN. 





DISEASES OF THE KIDNEYS, 

THE AFFECTIONS OF THE PELVES OF THE KIDNEYS AND THE 
URETERS. 

Troja, Krankhcitcn dcr Nicren. Deutsch. Leipzig. 1788.- Walte1', Eiuige Krank
hcitcn der Niercn. Berlin. 1800.-Baillie, A series of engravinf,rs. II. edit. 
London. 1812.-G. ]{oeniu, Praktische Abhancllungcn Ober die Krankhciten 
dcr Nierc. 1'eipzig. 182G.-Lebert, TraiW d 1anatomic patllologiquc gCnCiralc ct 
specialc. Paris. 1857-1861. 

The works upon diseases of the kidneys by Rayt'I· (1830), Johnson {1852), Vo9el 
(1865), Rosenstein (1870), Roberts (1872); upon pn.tho1. anatomy of the kidneys, 
consult Rokita11sky (III. Bd. 1861) i Foerster; Klebs (3. Liefcrung. 1870). 

Complete information of the earlier literature is given by: 
Naumann, llandbuch dcr med. Klinik. VI. 1836. Bcrlin.-Canstatt, Ilandbucb 

der med. Klinik. IV. 3. A.bth. 1845. Erlaugen. 

Inflammations of the Kidney, of the Pelvis of the Kidney, and of 
the Perinephritic Tissues, with Termination in Suppuration. 

S111ipurative Ne1ihritis. Renal Abscess. 

LITERATUnE.-l 'Oi9lel, Pathol. Anatomic. m. s. 185.-Virchow,GcsammclteAb
hancllungcn. S. 002.-The some, Ucbcr die Chlorosc, etc. Bcitriigc zur Geburt,.. 
shlilfe u. Gyniikologic. I. Bd. 1872.-Beckmann, Vcrhandlg. d. phys. mf'Cl. 
Gcscllsch. IX. Bd.-Tlte same, Virchow's Archiv, XIX.-Kussmnul, Bcitri~gc znr 
Pathologic cler Ilnrnorganc. Wiirzb. medi c. Zeitschr. 1864. S. 56.-Siebert, 
Diagnostik clcr Krankhciten des Unterleibcs. 1855. S. 382.-Tudd, Clinical lec
tures on certain diseases of the urinal'y organs. London, 1857.-Leydcn, Hi.ickcn· 
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marksk rnnkheiten. I. 1874.-Cohnheim, EmbolisC'hc Processc. 1872.-Jl,..ilH"Tg, 
Virchow's Arehiv. LVI.-Burl:art, Berl. klin . Wochenschrift. Nr. 13. 1874.
E isenlohr, Berl. klin. Wochenschrift. N r. 32. 1874; and numerous articles scat

tered throug hout the li terature, to which references are partly made in the text. 
Compare, also, the general literature mentioned al>ove. 

Introductory R emarks and History. 

I consider in this chapter those form s of renal inflammation 
which lead to the forma tion of abscesses, and, for certain prac
tical considerations, only the traumatic, idiopathic, pycemic, 
and metastatic forms, reserving for snbsPquent description sev
eral other groups that properly come under thi s head. 

As rPgards the trawnatic fo rm of renal inflammation, Celsus 
has already given au accolll1 t of the symptoms which foll ow 
injuries of the kidneys. In fact, an abundant material concern
ing suppurative processes of the k id ney in general is to be fount! 
accumulated in the older li terature. Still , a g reat confusion in 
the prerniling ideas regarding renal suppurations has existed up 
to the most recent times, because the affections of the pelvis of 
the kidney and those of the kidney itself were not sharply 
separated, every thing being promiscuously cl esigna tecl as renal 
abscess. Hence, there a re very many cases of renal abscess 
recordccl in the older literature which arc or no scientific value 
whnte,·er, because, in reality, they have reference far oftener to 
pyelitis ancl pyelonephritis than to true renal abscess. 'fo Rayer 
belongs the honor of having thoroughly ancl sharply separated 
these various pathological processes. Yi l"Chow's views regard
ing embolism ::tnd tltrombosis have cleared up the pathogenesis 
of an entire seri es of renal suppurntions, and furni sh a sound 
foundation fo r the theory of metasta tic nephritis. As a result 
of the revolu tionary change of views caused by Yirchow' s great 
discovery, many sought to ::ttt ribute to emboli a7l the abscesses 
of the kidney oce\lrring in the course of the compl Px symptoms 
that constitute pymmia. Experience, however, has shown that 
thi s generali zation is not justified by the facts. On the other 
l1 oncl, i t has taugh t us how the p roduction of trul y metastatic 
rPnal inflammations is to be explained. Cohnheim' s researches 
lmvo also Joel the van in thi s direction. R ecently a great rOle has 
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been ascribed to bacteria in the pathogenesis of these metastatic 
abscesses, but furth er observations are required to show whether 
and how far this hypothesis is founded upon fact. 

Etiology. 

Inflammations of the kidney resulting iu the formation of 
pus and of absces es are excited by variolts causes, of which the 
following are of especial practical importance : 

1. 'l'lle presence qf foreign bodies in the renal tissues, which 
mechanically irritate them and excite suppuration. Here belong, 
first of all, renal concretions. They are, without doubt, the 
most frequent cause of renal abscesses. For the sake of con
formity I ha,·e postponecl the description of this nephritis s11p
p11raliva calculosa to the chapter on nephrolithia i . It dicl not 
seem to me advisable, for the sake of the plan, to describe 
separately affections that are alike in their etiology and their 
comse of development. 

2. Injuries which befall the kidneys in various ways. Ilere 
belong those suppuratire inflammations resulting from gunshot, 
incised, or punctured wounds, and also those injuries of the kid
ney produced by falls, blows, or kicks, which are occasionally 
followecl by suppurative intlammation. It is hardly necessary 
to state that only a ;mall fraction of these injuries cause sup
purative inflammation of the renal tissues. 'Vhen, for example, 
1he kidneys are injured by a fall from a considerable height, 
rupture of the organ 01· of its pelvis, if distended with urine, is 
the usual result. If rnptnre of the peritoneum occur at the 
oarne time, the inju1·y p roves rapidly fatal. If, on the otllPr 
hand, the peritoneum be uninjured, the urine a ncl blood are 
extrarnsated into the meshes or the perinephritic and retroperi
toneal connective tissues, and excite inflammation and suppura-
1ion, with consecutive urinary fistulm in many cases. This is 
frequently an exceedingly chronic affection, bnt one which is 
neverthele s susceptihle of cure. In the present chapter only 
traumatic snppurati ve processes of the renal tissue itself will be 
<'Onsidered. 

3. Chronic rdmtion wul decomposition ef tlte iirine.-I have 
VOL. XV.-35 
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described the renal suppurations arising in this manner under 
the heall o( pyelitis and pyelonephriti s, because i11 these cases 
the renal pelvis and parenchyma are almost always simultane
ously affected, and a separate description would inrnlve too 
mttch repetition. 

4. The so-called pyr.einic affections.-Snppurati rn nephritis io 
rarely met with in py>emia in comparison with snppuratil·e pro
ceSSl'S in other localities. Abscesses o( the kidneys are c:Lused 
far more frequently by 

,;. fiietastasis through embolism of tlte smaller renal tJrssels 
with infecting substances.-'rhis ruay happen when portions of 
infected thrombi o( the pulmonary veins are broken off and car
ried in to the systemic arterial vessels. This, however, occurs 
very rarely. These metastatic renal abscesses occtu· almost ex· 
elusively in connection with malignant endocarditi s sinistra, 
ao1-tica, mi trali s, or parietalis, which gil·es rise to the production 
o( pernicious, specifically poisonous emboli, which occlude the 
finer renal vessels and produce miliary abscesses in the surround
ing tissues. 

The r~nal abscesses which come under the two last heads pro
duce, as a rule, no characteristic modification o( the clinical 
pictures o[ the original di seases. The same may be said or 

6. Renal suppurations which arc procltlcecl by extension of 
i11j/,([?n11iatory processesj1-oin the nei.r;ltboriJ1(! or9a11R, especially 
from the perinephritic tiss1tes, the psoas muscle, th e liver, etc. 
On the other hand, 

7. The abscesses which are developed in the kidney without 
ony cause being discoverable, either intro vitom or po.•t-morlem, 
often become the objects of clinical obsen·at ion. In how far 
<>xposm·e to cold, etc., must be regarclecl as causative factors in 
these cases cannot be satisfactorily determined with our present 
limited experience. 

8. The nii snse of actiYe diuretics, espec ially of eantharides, 
causes inflammation o( the kidneys, but we ham not yet suffi
cient data to decide whether or not it mnst be classed with the 
causes of renal abscess. The same must be sa id of Raycr's sup· 
position that ni tre in large closes causes nephriti s. 

9. Earlier observers (Koenig) included suppressed bremor-
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rhoidal flux and excessive venery an1ong the cause:; of rPnal 
inflammation. Accurate observations, howe,·er, a.re still wanting 
on thi:; point. 

Pathology. 

Patltological Anatomy. 

In traumatic nephritis the pathologico-anatomical lesions 
vary according as death ensues after a sltorter or longer durn
tion of the disease. In the former case the renal wound, with 
the changes in its vicinity, is sometimes still visible. \Vhere 
no circumscribed breach of continuity has occurred, a diffuse 
alteration of the parenchyma is generally found. The organ is 
commonly enlarged, at times considerably so ; the tissue is enor
mously vascular and spongy, the markings are more or less indis
tinct or have even completely disappeared, and here and there in 
the renal parenchyma smaller or larger collections of pus, and 
between them generally abundant extravasations of blood, are 
found. Occasionally the entire organ is saturated with a gray
ish white, purulent, turbid fluid. How high a grade the paren
chymatous changes in the kidneys may attain is shown by a 
case recorded by Siebert: 

A man who jumped from the steps of a railroad car when in motion was tumcd 
over 11nd over severa l times and thrown to a considerable distance, where he was 
found lying on his back. The urine was subsequently scanty, bloody, nud albmni· 
nous. After six weeks death ensued. The substance of both kidneys was reduced 
to u pulpy, bloody uuLSS, which could not retain a cut surface, and from which the 
detritus into which the greater part of both kidneys had been transformed could be 
squeezed out. 

\\' hen the disease has existed for a long time, a purulent I iq ue
faction of larger or smaller portions of the kidney takes place. 
'l'hi:; may involve the whole or a part of one or both kidneys . 
.'uch renal abscesses may attain a considerable size, and cases 
httv" been reported in which nothing of the kidney was left bn t 
the capsule and the calyces, which offer a greater resista nce to 
the process of purulent liquefaction. In these cases it is always 
exceedingly difficLllt to determine from the lesions whether the 
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"nppurative process began in the kidney itself, or in its pelri~ 
as a pyeliti s, with subsequent extension to the renal substance. 
tluch cases of pyPl01wph1·itis have been very often mistaken for 
renal ab;ccsses. The anatomical di scrimination is only possible 
where a rupture into the renal pelvis has not taken place, or 
where, notwithstanding this, the prlvi,; has r0nmined healthy. 
Only then can we declare with certainty that the renal sttppura
tion wa,; primary. Clinically, the opening of the abscess into the 
pelvis of the kidney will be revea led Ly the pttssage of pus per 
urethmm, and the diagnosis will be more certain iC the discharge 
of pus be sudden and profuse, and the urine had previously con
tained no pus. 'l'he large pus-sacs of the kidney-described by 
the earlier writers as renal abs<;esses, ancl of which Yoigtel made 
a complete collection-should for the most part be classed under 
the head of purulent pyelonephritis. In addition to the ab
scesses of the kidney itself, which possess smooth or ragged walls, 
the anatomical examination reveals a series of lesions which arn 
consecutive to the primary disease. Among these are phlegmo
nous inttammation of the perinephritic and retroperitoneal con
nective tissue, which ex tends irregularly in different directions; 
burrowing of pus and fistulous abscesses; and finally, adhesions, 
which form between the kidney and the neighboring organs and 
ultimately lead to communications, particularly with the large 
intestine. I have described these lesions more in detail in the 
chapter on Nephrolithiasis, because they are most frequently 
met with in connection wi th that affection. I will here only 
allude to an extremely rnre case observed by Rayer, in which an 
abscess of the right kidney opened into tlw liver. Sometime 
the contents or renal abscesses, instead or heing discharged be
come inspissated, the fluicl portions ari> reabsorbed, and a sort of 
clwesy mass is left, which contains shrivelled pus-corpuscles and 
di>posits of the phosphate and ca rbonate of lime, often in con
siderable q nan ti ties. An abscess can in this manner be rendered 
pt>rmanently harmless, and may continue to exist without fur
ther manifestations. 'l'he loss of function of one portion of the 
renal snbstance is often equalized by a compensatory hypertro· 
phy of the other kidney . In isolated cases the formation of an 
abscess in one kidney is accompanied by amyloid degeneration 



SUPPURATl\"E NEPHR!TIR.-PATITOLOG!CAL ANATO)!Y. 549 

or the other. Even simple contraction of the tissues may, as it 
appears, lead to the absorption and cure of abscesses. 

Those abscesses of the kidney whose etiology is still uncer
tain present the same anatomical appearances as the traumatic
abscesses. Pyannic renal abscesses a re at all events very rare. 
In the cases of py:emia dissected by 'Valdeyer,' no pya.mic 
abscesses of the kidneys are mentioned. In eai·lier times pyelo
nephritis, caused by retention of urine and its resulti11g con
ditions, was thought to be a pymrnic abscess, and Beckmann still 
maintains thi s opi11ion. I will return to t l1is point in speaking 
of pyelonephritis, and now refer the reader to the desc1·iption 
them given, because it corresponds completely with the descrip
tion usually given of pyremic abscess. I will, however, admit 
here that, like Cohnheirn,' I believe that in the cot1rse of the 
disease called pymmia the kidneys, as wel1°as other 01·gans, may 
become the seat of very large pymmic abscesses. 

The anatomical appearances presented by the ernbolic ab
scesses are rather confused. Generally both kidneys are affected, 
the 01·gans are enlarged; the capsule. in which, as well as in the 
cortex, extravasations of blood are often found, is in some parts 
easily separated, but is firmly adherent at those points where the 
absce ses now to be described exist. The latter may often be 
seen through the capsule. 'rhe parenchyma is sometimes relaxed, 
but is generally firmly elastic. At se,'eral points, pal'ticularly in 
the cortex, isolated yellowish patches al'e freq aently seen. In 
general the pal'enchyma of the kidney is cloudy and grayish red, 
the cortical substance being especially affected. The cha1-acteris
tir sign of this process, however, is the presence of pwwtiforin 
ydlo1oish collections of pus, 1niliary abscesses, which are mostly 
surrounded by hypermmic halos. They are genernlly raised 
slightly above the surface, and are often pl'esent in enormous 
numbers, so that the surface appeal's to be sown with them. 
Sections through the organ show them to be nearly as mtmProus 
in the cortical as in the nwclul lary s t1bstance. In the form er 
they are ronnded or wedge-shaped. while in the pyramicls they 
are often very much drawn out. or linear. Aside from those rare 

1 Zur pathol. Anat.oruic der Wuudkr::i.nkheiten. Virchow's Archiv. 40. 
' L. c. pag. OD. 



{'j[jQ J.:BS'J'E lN".-DI~EASES Oi" Tiii<~ KIDNEYS, ETC. 

c·asPS in whi•·h infrdPd thrombi of the pnlmonary veins are 
hrokPn looH<.' an<l rarl'ied into different parts of the general 
arterial 8y:o:;te 111 1 tlH-'::oit.l true meta.static absC'esses are met with 
almost f"xclu si\'elv in ronnection with malignant endocarditis 
sini s lra, aortica, ;nitl'ali s, or pariotalis, whi ch pl'oduces specifi. 
rally poi sonous r mboli. It is clmract<• ri stic or these remarkable 
afTeclions, that unclt>r their infltwnce the tissne of the valves 
very rapidly loses its <'onsistency, ancl brco nws so soft ancl brit
llP th cit tlw Io1·ce of I he blood-cn1T<'nt slrn.ttt•rs, ancl , so to speak, 
grinds it into fine partielPs whirlL are large enough to block up 
a1teriPs of I he snrn.llest calibre, 0 1· p erhaps on ly tlw capillarit•s 
themsel vt>s. 'l'he abscesses of the kidney arn irnver so large as 
to requi1·e for their prncluction emboli sm of the larger arterial 
bran<'hrs. The pathogeneBis of the prncess is simply this: as a 
result of a spPcifi cally infecting embolism, a trne circumscl'ibed 
intlammation is developed whose prncluct consists or healthy 
pus. \\Tith regard to the source of the pus it app•'ars to me that 
the .facts rrrorclrcl by Cohnlwim compel us to seek it in the 
migration of the white blood-ro1·puscles, and, indeed, the vascu
lar theory of inflammation must now be considered the only 
1,• nable one. Formerly the proliferat.ion of the connective tissue 
eorpuscles in the kidney, as well as elsewhPre, was gP1wrally 
n •gai·cled as the source of the pus. Johnson alone maintained 
I hat the pus was formed from epithelium, or, as he more guardedly 
expressed himself, the normal epithelium is replacecl by pus. 
This view has recently Connel an advocate in Lipsky,' his experi
ments leading him to the conclusion that the epithelium of the 
miniferons tubules is the only possible source of the cell pro
dnction, and that this cell or pus formation ean take place in 
two ways, viz. , by division ancl by endogenous cell-formation. 
Only in a few instances, says Lipsky, coulcl the possibility of 
another moclt-> of origin bP admitted. In the in terstitial tissue, to 
which this author gave littl e attention, he took no tic<' only of the 
exet•ssiv <>ly cli stPnd0c1 a nd evidently dilated vessels between the 
uriniferous tubul PK. 

Recently in a sPri t'S of these cases, low 01·ganisms, which are 

1 Wiener med. Jahrb. 1872. 2. Ileft. S. 155. 
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commonly de,ignated '" lwcleria, have bePll fo und in the kidnPr. 
They havP bl'Pll found sometimes undoubtedly in the vessels, 
hoth in the tufts of the glonwruli and in the distended ,·eins, 
but al"o in the midst of tlw dense masses of white blood-corpns· 
d1>s within the described abscesses. They are mostly the sphem-, 
but p"-rtly also the md bacteria. These are introducecl into the 
blood "-PIJarently from without, through wounds or by way of the 
muc·ous membranes, as for 0xample, from the intest i1ws in c:ises 
of myrosis intestinalis, a ncl fasten themselves perhaps upon the 
valwsof the heart, wl1Pnce they are can·ied by the blood in to the 
various organs of the body, ancl among othei·s the ki clneys. Th e 
question whether these bactet-ia are to be rega rded as the cause 
of the abscess is of mnrh interest. A la1·ge number of observers, 
and particu larly Billmth, regai·cl the development of bacteria as a 
secondary process, entfrely dependent upon tl1e septic infla mma
tory processes or thei r products. Other obsl'ITcrs havp pointed 
out that a number of cases or endoc,.,rdi tis in which the organ
isms under considf'ra.t ion wPrP not fonnd, l'an the ·ame ma.lig nant 
course. To thi s i t may be objected that i t is quit<' inl'o111pre
hensible why th ~:-:P smn11 01·gan iRrn s ar1) noL ronstantly <li~co,·pn•cl 
in these abscesses, if Lh Py are alwa ys the p roduct of SPpt il' infhm
nnttory proc·esS('S. It wi ll be, moreover, readil y ad mi ll<'d that 
infecting substa nces of differPnt kinds, parasiti c and 11011-para,-i
tk, mu y proc111ee tl11:. ~:lllH ' n·:·mlts. 

l do not, however, 8i dllo faci1111/ idem, non e81 iril' lll, think 
that the facts we at present know, and thP (i, priori rea~o11ing, are 
euflieient to enable us to form a decided opinion on thb difllcnlt 
qnestion. I will on ly mention that C. \Veigert' has sliown that 
SOlllPtimcS in Small-pox, in the neighborhood O( the eo!leetions Of 

h:wteria fo und in tlw lymph-glancl s, the splec>n, the liver, ancl the 
kidneys-the haetel"ia in the two last being seated in the blood
''""'els-the nudei of tlw cPlls ha ve disap1warecl ancl the cell s 
tlwmselves are often destmy<'d . Al though there is the greatest 
difference between this condition and an a.bscess, it affords 
evidence nevertlwless that these organisms a1·e 11ot always as 
innocent and harmless as many authorities believe. It cannot 

1 'fageblu.tt d. 47. deut.sch. ~aturforscherversamwlung. Brcslau. 1874. S. 277. 
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as yet be determined whether they are only the carriers of, or 

themselves constitute, the poison. At all events I consider it 
advisable to remain non-commital on these q uestions, which 

are still only in the commencement of their development. 

Symptomatology. 

I will first describe the symptoms of traumatic purulent 
nephriti s. These vary greatly, according to the intensity of the 

injury . Celsus 1 himself made an uttempt to collate the mani

festatio ns which are diagnostic of injut·y of t he kidney: Reni· 
bus oero percassis dolor ad inguina testiculosque descendit, diffi· 
culter uri1at reddit1u, eaque aut est cruenta aut cruor fertur. 
The cases have been divided, uccording to tl1eir duration, into 

acute and chronic. This classificution is not bad, for there are 

many points of difference between cases that rnn a rapid and 

those that rnn a slow course. Frequently the several sy mptoms 

follow one another with extraordinary rapidity. The beginning 

of supptu·ation is generally markecl by a chill. The fever is a 

continuous one, and is often interrupted by chills. The diges

tion suffers from the Yery start, there is a bad taste in the 

mou th, the appetite is lost, and not unfrequently there is 
r epeated Yo miting of a slimy ancl bilious material. According 

as one or both kiclneys are affected by the injury, a severe pain 

is soon experiencecl in one or both loins. The pains vary very 

greatly in d ifferent cases. Sometimes they are excited by pres

sure, especially whe 11 lllade in the lumbar region, but often also 

by deep pressm e on lhe abclomen. Every janing of the body 

aggravates the pains, ancl often even the respiratory movements 
and the pressure of the abdominal wall s in defecation have the 

same e[ect. Lying upon the aITected side, when the affection is 

unilateral, incrnases the pain, as in plemisy. ..IVhen both 

kiclneys are affected, the lateral a nd the supine positions an• 

alike painful. 'rhe pain is permanent, more or less piercing, or 

dull. It is frequently radiating, sometimes upwards towards 

the diaphragm, the colon, the liver, the spleen, even to the 

1 Lib. V. Cap. 20. Xr. 11. 
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breast and the slt0tLlders, bttt most frequently downwards, fol
lowing the course of the ureters, into the bladder, or in to the 
thigh of the affected side, when it is accompanied by a feeling of 
numbness and stiffness. In male patients, even when there is no 
nephro-lithiasis, a retraction of the testicle of the affected side 
toward the inguinal ring is observed, in consequence of spasmodic 
action of the cremaster, whilst in females the pain often radiates 
towards the insertion of the ligg. rotunda. 

In addition to the pains, tlte changes in the 1irine are of 
especial moment. Very o[te11 it cont<tins blood for a longer or 
shorter periocl after the injury. It is at the same time extremely 
scanty, and, if both kidneys are affected, may be entirely sup
pre;sed. These are the worst cases, and are almost im·ariably 
fata l. A so-called adynamic fever, a status typhosus, is devel -
ope<l, which proves rapidly fatal, with coma and other symptoms 
ot unemia. Iu other cases pus is passed pretty ea rly with the 
urine, blood and pus being frequently passed at the same time. 
The c]lemical changes of the urine in purnlent traumatic nephri
tis hare not yet been studied with sufficient minuteness. I t is 
feebly acid, or, in rare cases, neutral or alkaline, according as it 
contains pus and bloocl or the products of commencing decom
position. A dimluution of the mates and uric acid has been 
ob ·erved . 

In other cases the course of the traumatic renal inflamma
tions is much slower and more tedious. The acute manifesta
tions, pain, etc., disappear, but the passage of bloody urine may 
still continue for months, or the blood may be replaced by pus. 
In this way a high degree of marasnrns is often produced. anu 
the patient fimLlly dies, exhausted by the long-continued dis
charge. 

However, the traumatic renal inflammations do not always 
terminate so unfa,·orably. Troja reports cases in which portions 
of the renal substance protruded through the wound, aml never
theless the patients recO\'e red. Treyden saw a case o( pttnctmed 
wound of the kidney, in "·hich bloody and purnlenr mine was 
passed, which recovered .' U eoli treated a young girl who "·os 

1 Rust's llngaziu. Bd. XVII. S. 1. 
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wounded in the ri ght killney with a cutting instn1m1•nt. Bl oo<ly 
urine was passed, and on the twelfth clay high Iernr "'"t in, 
which continued un til the twenty-first clay. 'l'he wound sup
purated very profusely, but gradually contracted, until it h··came 
a mere li stu lons opening, nncl finally closed.' Rayer al"o reports 
some cases of reco r cry from tmumatic nephritis-not only cases 
in which the inttammation was excited by blows and ki ck s, hut 
aho the ease of a boy, eleven years of age, in which inlla111ma
tion and suppumtion in the kidney followecl a wound of tl1at 
organ produced by a pocket-knife. Although suppuratire 
fever, emaeiation , ancl diarrhma hacl brought the child 11ea1·Jy to 
death's door, reco,·ery took place in abot1t two and 01w-half 
months. R ecently Schuster reported an analogous case : ' a 
butcher's apprenti ce received a stab in the lumbar region, which 
c:LL1sed hematuria and urinous discharge from the wou11d, with 
corresponding diminution of the renal secretion ; but the wound 
healed gradually within two months. It is unnecessary to mnl· 
tiply these instances. 

The wounds of the kidney, with consecutive suppurative 
1wphriti s, which end in recovery, m·e generally those which have 
b~en inflicted from behind. The injury in these cases is more 
likely to be confined to the kidney , while wounds inf1ietPd from 
tl1e front '11"\l necessa rily complicated, and almost invariably 
fotal. Gunshot wouncls of the kid1wy a nd the resulting trau
matic nephri tis are uncler al1 circumstances very clangProus, 
albeit even here cases of recovery are not lacking . P e11cllPton ' 
relates a case or gunshot wound of the kidney, where I.ht> bullet 
entered the bocly about two a nd one-quarter inches to tl1t• right 
of a ncl below the navel. No aperture of ex it could be fo und. 
'rJie clingnosis was based upon the passage of bloody urine. 
Later colicky pains set in in the region of the kidney. L' nder 
t he 11se of opiates, recovery ensued . 

In those cases in which renal absc<->sses are developed with
out any satisfacto1·y eause being di scrmible, a11d which have 

1 see.N111111lrt1oi. L c. p. 38. 
~ Oesterr. Zcitschrift.. t. prnkt. Heilk. 1868. Nr. 12. 
3 New Orlea.uio Jou rn. of Med ic. Oct. 1807. 
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been attribnt~d more frequently than appears wanantable to 
l'heumatic influences, the symptoms al'e developed slowly, and 
the clinical picturP is oft~n anything but clear. F ebl'ile attacks, 
vomiting, and pain in the loins may exist for months, and ev~n 
years, during which time the patient may be conlinecl to his bed 
only at intel'vals, 01' perhaps not at all. The digestive disturb
an<'es are very apt to become pl'Ominent, especially at the time 
o! the usually sevel'e febrile attacks. Fever is a constant accom
paniment of large renal abscesses, bt1t if the suppuration be of 
limited extent, it mav rnn its course either entirelv without 
fever, or, at most, be -accompanied by very slight el~vation ol' 
temperatnl'e. Sometimes the fever is the only objective symp
tom of the renal abscess. Vogel relates the history of a ma11, 
aged thirty-six yeal's, who was seized with the symptoms o! a 
gastro-rheumatic fever. His condition 1·apidly improved, but 
suddenly a pretty abundant purulent sediment was observed in 
the urine. This continued for weeks, without being accom
panied by the least difliculty in micturition. Later, pain in the 
region of the kidney and frequent rigors set in. An intercuJTent 
typhus carried off the patient. The section showed an almost 
complett> destnH'tion by suppuration of tlw parenchyma of one 
kidney, without any otlw1· anomaly in the uropoi'tic system. 
Pus, howC'vPr, is by no means always present in the urine whPn 
purnlent collections ex ist in the kidneys. 

In addition to the symptoms so far en11111erated, a tumor q/ 
/111 diseased 01·,qan- a pus-sac-is tl en' loped in the comse o( a 
purulent nephritis, which may be perceptible to external exa 111-
ination. This usually occms only when the suppuration has 
<'Xisted fo1· a long time. The size of the tumo1· will be in propor
tion to the amount of renal parenchyma which is involved in the 
inllammato1·y and snppurative processes, and the quantity of 
pns that has been discharged externally. The pus will be dis
tharg•'d <'Xternally through the urethra, when a communication 
lahs place between tlw abscess and the renal pelvis, prodded 
the u1-in:uy passages are vatenl. If the latter, from any cause, 
b•' temporarily ob,trurt••d, tlw di scharge of pus will cea"e. 
With this alternating app<'nranc•' an<1 clisappe>Lran<'<' of pns in 
tbe urine, various local anti g1•1wral ma11ifPst:Ltions are comwcted; 
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pains and a feeling of tension in the tightly distended tumor, 
chills and digestive disturbances, which cease as soon as a free 
<rntlet for the pus is secured. The discharge of purulent urine 
often excites frequent desire to mictnrate, and pain in the end of 
the penis. The escape of the pus from the abscess into the pel
vis of the kidney takes place suddenly, and generally a large 
quantity escapes at once. Under favorable ci1·cnmstances, afte1· 
the abscess bas been emptied, its walls may contract and cease 
to pour out pus, and cicatrization ensue. At all events, the dis
charge into the renal pelvis is more favorabl e for cure than is 
perforation into other organs. Todd recounts in his clinical lec
tures, page 304, a case of this sort, which left the hospital at 
least much improved. The constitutional symptoms were, in 
this case, but slightly marked, and Todd classes it among the 
milder cases. 

The patient was a married woman, twenty-nine years of ngc, who two years 
previously was attacked with severe pains in the left side, loss of appetite, and 

fever. Later she noticed a tumor iu this side, and afterwards found blood and pus 

in her uriuc. The tumor g radually en larged and became painful. Suddci1ly one 

day she experienced a sensation as if the tumor had burst, and it emptied itself 
through the urethra. After a fortnight's sojourn in the hospital, with the help of 

rest, good diet, and small doses of quinine, her condition had decidedly improved . 

It might not be amiss to draw attpntion to the fact that a 
sudden discharge of pus in considerable quantitiPs through the 
bladder is not altogether diagnostic of renal abscess. A singlP 
example will suffice to recall to the reader's mind one of the 
numerous ways in which this may be brought about. The case 
is reported by Ogle.' Dming life the existence of a renal abscess 
of the right side seenwd to be indicated by pain in the region of 
the kidney, vomiting, chills, and purnlent urine. The post
mortem revealed a large abscess behind the left kidney, starting 
from the carious SPcond lumbar ,·ertebra; the pus had gravitated 
down to the left sicle of the bladder, and made its way into that 
organ through several small round openings. A cir~nmscribed 
collection o( pus was also actually present in the right kidney. 

1 St. George's Hosp. Reports1 1867 1 p. 371. 
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:N"ot one symptom indicating di sease of the vertebral column had 
existed during lile. 

ln the e cases of suppmative inflammation of the kidneys, 
small portions of the renal substance are sometimes separated, 
dissected out as it were by the process of suppuration, and are 
discharged with the pus through the urethra. The ancients 
believed that these necrotic pieces of the renal parenchyma were 
the carunculre renales. This is not a very frequent occunence. 

Taylor 1 relates the history of a boy who, :ifter passing through an attack of scar
let fever one and a half years prev iously, fell into a state of chronic marasmus, aud 
complained of pains, especially in the left ha lf of the abdomen, along tht: course of 
the met.er. The scanty but frequently voided urine often contained pus, but never 
blood. On one occasion a rounded, soft, grayish, ragged body, which was par
tially decomposed and weighed over five drachms, was passed per urcthram with 
much strain ing, and as its microscopical examination showed Malpighinn capsules 
and a few urini fcrous tubules with d istinct epithelium, it unmistakably consisted 
of kidney substance. The patient died eleven weeks later. The section re\•ealed a 
perforation between the right kidney and the ascending colon, and dilatation of 
tbe ureters, renal pclves, and c3.Iyces upou both sides. The rennl substance was 

soft, and portions of it were broken down into a purulent mass, while here and 
there cli."itinct loose pieces of the parenchyma, which closely resembled in appenr
ance the body previously passed with the urine, were almost completely separated 
by the process of suppuration. 

\Viederhold, of Cassel, also publishes a somewhat similar 
case.2 

A patient, in whose urine pus nnd albumen had ex isted in abundant quantities 
for some time, one day discha rged a cloudy urine which deposited a heavy sedi
ment, in which a ribbon-like coi l of tissue the size of a pigeon's egg was found. 
The microscopic examination showed this to consist of renal substance, in which the 
urinifcrous tubules could st.ill be very distinctly demonstrated. The patient was 
suffering from an abscess in the neighborhood of the left kidney, from which the 
suppurntivc process had extended to the kidney itself. The patient lived two yea rs 
after the passage of the piece of kidney. 

Concerning the perforations of renal abscesses in other direc
tions, I may in general, in onler to avoid repetition, refer to what I 
shall say, under the head of Nephrnlithiasis, about the al>sccsses 

1 Ref. in Schmidt\1 J ahrb. I 14. Nr. 4. 
~ Vircbow's Archiv. Bd. X.'\.XIII. S. 552. 
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caused by renal concretions. The traumatic renal abscesses, and 

also those whose eti ology is uncertain , may rupture into the 

retroperitoncal connective tissue, and there give rise to wide

spread phlegmon and deep burrowing of pus. They may- bu t, 

fortunately, this is rare-rupture into the peritoneal sac and 

cause a rapidly fatal peritonitis clilfosa. After the perforations 

into the renal pelvis, those into the colon are the most frequent. 

P ortal reports the case of a man, aged sixty, in whom a per

foration and communication ex isted between the kidney ancl the 

colon. In a case reported by Gintrac' a simila1· condition ex· 

isted. 

1'hc patient was a womnn, forty-eight years old, and mother of nine children. 

Two years before her death febrile attacks, vomiting, and diarrhrea, alternating 

with constipation, set in without assigna lJl c cause. At the same time she complained 

of pain in the loins and in the ab<lomcn, especially on the left side. The symptoms 

recurred at long inten'als. One year befo re death the attacks became more fre

quent and severe. A tumor of the left kidney was discovered. The patient became 

emaciated and very weak. Eight days before death she had severa l large fluid pna

sages, and the volume of the tumor suddenly dimin ished. The fever, increasing 

weakness, and emaciation, soon caused death. The left kidney contained in its 

lower part an abscess which communicated with the colon through an op('ning ouc 

and a quarter inches iu diameter. 

P erforations of renal abscesses into the respiratory organs are 

extremely rare. 

lleer,~ ho,vever, has described an instance of this which occurred in Meckcl's 

practice. The patient lived ten years without great suffering. The disease had 

developed after a fall upon the le ft side of the body. The patient at last began to 

expectorate purulent material , and died of phthisis. The left kidney presented" 

sac, the size of a child's head, which wac;; filled with pus and was firmly adherent 

to the diaphragm. and also to the Left lung. The latter contained an abscess which 

communicated with the renal abscess. 

Rayer reports two analogous observat ions. Lennepveu ' has 

also collected sernral cases of pe1·foration of renal abscesses into 
the bronchi. 

As a result of renal abscesses, especially those which run a 

1 Union medicalc. 1867. Nr. 48. 

'De re11ummorbi!1. 1790. p. 27. 
3 Sur Jes fistulea rCno-pulmoanires. TbCae. Paris. 184-0. 
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chronic romse and are complicated with disease of the bladder 
and the urinary passages, paralyses are occasionally de1·pJupe(l 
which in general have the pronounced characters of spinal paral
ysis and hasten the fatal termination. The term paraplegia 
urinaria, or uroge//ilalis, which explains nothing, is usually ap
plied to them. This sy mptom did not escape the observation 
of the earlier writers. Thus Troja says: 

11 During till• contse of a severe renal inflammation the irrita . 
tion of the nerl'es of the kidney may be propagated to the spinal 
cord, and in this way paralyses of the lower extremities, with 
loss of sensibility and movement, which ended in death, han' 
been occasionally produced." 

It is particularly interesting to us to know that Troja lai<l 
stre s upon the affection of the spinal cord, which he obsetTed 
in one of these cases. Stanley, however, first called the attention 
or the profession to these forms of paralyses. They liad long 
been classed among the so-called retlex paralyses which arise 
without appreciable disease of the spinal cord, in consequenet• o[ 
some peripheral affection. In reality the greater part of them 
are dependent upon affections of tlte nerves and the spinal cord. 
~fore detailed descriptions of these interesting forms of paral_rsPs 
belong to the department of spinal and nervous diseases. The 
paralysis that is secondary to suppurative nephritis usually 
takes the form of paraplegia, bnL paralysis of one leg i" also 
ohs .. rved in isolated cases. I\' e find, e. g., a case of thi~ sort re
ported by Siebert.' 

A man, aged thirty, suffered from paralysis o( the right leg, with dull, and at 
times shooting pains in it. No disturbance of nutrition or change of temperature 
could be detected in the leg. The patient also land frcl1uent chills. high fever, 
sweating, and dry n'Hcs over the lungs. The suspicion that it was a reflex paralysis, 
nnd that its cause was to be sought in an affection of the kidney. was strengthened 
by the presence in the urine of a greenish purulent sediment an inch in depth. The 
patient stated that he had formerly suffered from renal coli (', which ccal)cd two 
yt!a1~ before, wh..:n the paralysis of the leg bcgau 'l'hc autopsy revealed au 

imtlll'DSC abscess of the right kidney; the capsule was filled with thick pus, and no 
trace of the? renal substance remained. The left kidney was I urger than normal, but 
pcrfoctly healthy. Unfortunately, no mention is made in this report of an examiua.· 
t.ion of the nerve plexus or o[ the spinal cord. 

IL. c. p. 382. 
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The small 1netastatic abscesses, which are produced by embo
li sm of the renal Yessels with infecting substances, and also the 
so-called pymmic abscesses, which are not of embolic origin, do 
not give rise to any characteristic symptoms. The albumen and 
casts which are occasionally found in the urine in these cases 
are not clependent upon the circumscribed collection of pt1s in 
the kidney. The symptoms, which would indicate with some 
probability the existence of renal abscesses in connection with 
these diseases, are marked pain and tenderness in the region 
of the kidney, and the discharge of considerable quantities of 
pus with the urine. 

Complications. 

Traumati c nephriti s is often complicated wi th other grave 
injuries, which may easily distract the a ttention from the 
kidneys. 

Chronic renal abscess of one side, like suppurative processes 
elsewhere, sometimes excites amyloid degeneration of the other 
kidney. 

D iagnosis. 

The diagnosis of trauma ti c nephritis rests upon tlie history of 
injury, and the passage a t first of blood, and afterwards of puru
lent urine. To these may be added the exceedingly great local 
tenderness and the other signs mentioned under the head of 
symptomatology. 

The d iagnosis of idiopathic renal abscess, for which no ade
quate cause can be discovered, is exceedingly d ifficult, and fre
quently even impracticable, not only in the earlier stages, but 
also thro ughout its entire course. Fever, occasional chill s, gas
tri c disturbances, vomiting, loss of appetite, and diarrhO?a, are 
often the only objective symptoms. It is only when in addition 
"to these symptoms there is tenderness over the region of the 
kidney, and a tumor can be made out which is evidentl y con
nected wi th that organ, or when rup ture of the abscess occurs, 
tha t a diag nosis becomes possible. EvP n under these circum
stances experienel' J1 as taugh t us that there a re many sources of 
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error, which cannot be eliminated by the most carp[ul consider
ation of the symptoms and etiology. As an illustration of the 
• ery g reat difficulty, and in fact occasional im possibility, of 
making a correct diagnosis, I may refer to the case reported by 
Ogle, which will be found on page 556. 

That the renal suppuration occurring in connection with the 
disease called pymmia, and also th e emboli c metastatic abscesses, 
rnnnot be diag nosticated, but only surmised, has already been 
stated . 

Duration, Termination, and P rognosis . 

The duration of traumatic nephritis suppurativa is very vari
able. Some cases, and especially those which are compli cated 
with other severe injuries, terminate fatally in a very short time. 
On the other hand, we meet with a series of cases in which th(' 
acute stage with its atte ndant dangers is happily tidecl over, and 
the disPase beconws ch ronic. This is someti mes the case with 
the tmumatic, but more frequently with the idiopathic renal 
abscesses, many of which last for years. That the emboli c ancl 
ppemi c abscesses shon lcl always nm very acute courses, neces
sarily follows from the nature of the primary diseases. The ter
minations of suppmat ive nephriti s are u sually bad. " ' hen tl1 e 
abscess is of traumatic origin, many pathmts die dul'ing the first 
few weeks. Othe rs succumb after the di sease has berome chro
ni c, in consequence of exhaust ion. The cases in which perma
nent cu res occur are rare, but seem to be most freq11L'ntl y of the 
traumatic val'iety. The prognosis is therefore from the start 
more than chlbious, and in most cases bad. 

Treatment. 

The treatment is mo t likely to be successfnl in cases of acut!' 
traumat ic nephriti s. Ilere, if the patient can bear it, a strongly 
antiphlogistic treatment mriy be tried. In evpry case absolu te 
rest, ice applications, ancl nnirritating diet are indica tecl. In thi s 
way we may sometimes sncceecl in preventing th e wiclespreacl 
suppuration of the renal subs tan ce, 01· at least in confining it 

VOL. XV.-8G 
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within moch•rate bounds. In all other cas~s the treatment must 
be purely symptomatic. It can hardly be necessary to add that 
treatment is useless when the abscesses are of pyromic or metas
tatic origin. 

Pyelitis anll Pyclone11hritis. 

H istory ancl Literatitre. 

Rayer first separated the intlammations of tlie pelvis of the 
kidn L'Y from those of the renal substan cP I describe pyelitis 
and that form of nephritis which is produced by extension of 
inflammation from the renal pelvis to the renal parenchyma. in 
the same chapter, because this extension of inflammation very 
frequr ntly occm s, and a separation of the two con<litions is often 
practically impossible. The proofs of this will be found farther 

Ju addition to tlie authors mentioned on page 543, I hnYc con~ultcd in preparing 
this chapte r : Jfenoc/1, Klinischc Wahrnchmungcn. Berlin. 1851. S. 200.-10d1I, 
Clin. lcct. on discns. of urin. organs. 1852-0ppofzer, Wien. med. Wochen· 
schrift. 1S60.-.llo$ler, Archiv dcr Ileilkdc. 1863. S. 420.-Treitz, Prngcr Vier· 
tclj n.hrsch rift. 1830.-.Jffrksch, Pl'f1ger Vicrteljahrschrift. 1800.-Trauhr, Bei· 
triigc zur Palhol. u. Ph)·siol. II. S. 034.-J'lte same, Rytnptomc dcr Krankh. 
dcr Hrspirnt. n. Circ. A pparats. S. 117.-1'/te Mtm.e, Bcl'l. kl in. "'i\7 ochcnschrift. 
1874. Nr. 4.-F'f'rbn·. \'irchow's Archiv. 52.-Fii.i-slner, Virchow1s Archi¥. 59. 
-l{ftltenlmc/1, Archiv f . Gynilkol. III. -Staflj'e/t, Sc:hmi dt's J ahrbb. 157. S. 57. 
-.lfall1crbr, De la fiCnc dans ks malaclic~ des voics urinaircs. Paris. 1873.-
0Uivier, Arch. de physiol. V. p. 43 1873.-Dickinson. Med. chir. transact. 
LVL p. 223- 234. Schmidt's Jahrhb. 161. S. 204.- Leydcn, Rlickenmarks· 
krnnkhcitcn, I. 1874. 

Etiolo.fJy. 

The etiology of pyelitis ancl pyP\onc>phritis is of •ery great 
practical importance, because the symptoms and the course of 
ilH'Sr afTrrtions, the conditions which render the course acute or 
ehro11ir, farn 1·able or unfavorable, are clos<'ly rPlated to and 
din,ctly ch·pendent upon the exciti ng cans<>s o( tlw inflammation. 
The incli r idual cases ham oftPn very littl e clini cal affinity with 
one another. At times the symptoms of the pyelitis are promi-
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nent, but often it rnns an entirely or partially latent course, as a 
local manifestation o[ some se,·ere constitutional affection. As 
instances of the latter, I may mention the cases of pyeliti s which 
are developed more or less constantly as complications of typhus, 
typhoid, the exanlhemata, the so-called pymmic com plex of 
symptoms, diphtheria, cholera, carbuncle, and scun•y. Fur
ther, pyeliti s not infrequently occurs in connection with acute or 
chronic morbus Brightii. In diabetes mellitus, also, wt> occa
sionally mPet with a seconda1·y intlammation of the renal 1wlves. 
Pyelitis, as well as initation of the renal parenchyma and of the 
urinary passages, may be excited, primarily, by the use of 
immoderate closes of balsam of copaiba. cubebs, oil of turpentine, 
and other severe diuretics, especially cantharides. I nwntion this 
here only incidPnlally, because the organ on which the injurious 
action of these drngs is exerted with the greatest intensity is the 
blaclder (compare Diseases of Bladder). The initation is mostly 
wry temporary, and its clinical importance is slight. 

Far more important are those cases of pyelitis which are 
excited by the il"rilrition of foreign bodies in lite renal pell' is or 
/h e renal calyces, and which, by extension, oftpn i1woh·e the 
renal parenchyma. At lhe head of thi s class of causes are the 
renal calculi, whic·h excite not only the most severn, bu t also the 
most frequently ohsen·ed fo rms o{ pyeloneplnitis. Far rarer 
are the cases of pyeliti s, and eventnal ly, pyeloncphriti ,, which 
arn causecl by animal parasites (with us usually the ecl1inococci), 
hy retainecl blood-clots, and hy malignant grnwths o[ ca ncernus 
or tuberctdoi1· nature. I ham, for the sake of pxpeclien<'y, in 
order not to clestroy the unity of the clinical pictu1·ps, more fully 
considered all these forms under the heads of Nt>pltrolithiasis, 
Animal Parasites of the Kidney, R enal Cancer, etc. 

Those forms of pyelitis and pyelonephritis whic·h ari se when 
from any cause ammoniacal decomposition ef lite urine takes 
place, are of gn•at clinical and practical importance. In the 
majority of cases this d<'composition is a result or r<'lention of 
mine. 'Vhateve1· hinders the regular discliarge of the urine 
predisposes to retention . I will mention hem a few of the 
nnmel'ous conditions that prodnce thi s effect. 0 1w of tl1c rarrst 
is congenital pltymosis. Interesting in this conn<'C'tion is the 
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history recountecl by J\Iosler of a man aged eighteen yea rs. The 
entire right kidney formed an ulcera.ting cavity, with irregular 
wall8. the medullary substance being entirely ancl the cortical 
substance partially destroyed. The left kidney was entirely ab
sent. Death was d1ie to unemia. Far more frequently, obsnuc
tion to the discharge o[ urine, and its consequent ammoniacal 
decomposition, a re due to strictures in the pos te1ior part of the 
urethra, enln rgem1'nts or the prostate, etc. Retention of the 
urine in the bladder is often also due to paralysis of the organ, 
in consequence of spi nal disease. Decompos ition of the urine 
often sets in very rapidly in tlwse cases. On the other hand, 
severe inf1ammations of the bladller-e. (/.,those caused by cal
culi-not infrequently cause decomposition of th<> mine, even 
without retention. Decomposition of the nrine from this cause 
always leads to the formation of phosphatic sediments, consist
ing especially of the well-known crystals of th0 ammonio-mag
nesian phosphates, and then a vesical catanh is excited. This 
catanh ol the blaclclr>r keeps the ul'ine constantly alkaline, and 
a rapid, con tinuous decomposition of the urin e, which becomes 
exeessi,·ely fetid, sets in, accompanied hy an actirn development 
or vibriones ancl bacteria. Recently a role of g1·c>at importance 
has been attributed to these bacteria in the causation of pyelo
nephritis and pyclitis. I wlll cl<>fc>r the consicleration of thi s 
point until I have described the patholog ico-anatomical lesions. 

Pyelitis and pyeloneplnitis in the female sex require spPcial 
consicleration, on account of their connection with a.ff'ections ef 
tlte sexual organs. They are developed a fter obstetrical opera
tions, in the puerperal stage, and during pregnancy. I may 
state in aclrnnce that a large nnmber of these cases are really 
clue to retention of urine. Dming p1·egnancy a catarrh of the 
bladder may extend to the ureters ancl pelves of the kidneys. 
The primary catarrh may be caused by the irri tat ion produced 
by the pressure of the fU'tal head on the neck of the bladder, in 
the narrow pell'ic inlet, or by the retention conseq1wnt on retro· 
version of the gral'id uterus. P erfectly idiopathic catarrhs or 
the urinary passages, which may extend to the renal peh,es, are 
sometimes developed, with markecl fever, dming prPgnancy, 
under, as yet, uncertain etiol ogical conditions. 
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General catanhal affections of tile urinary passages, with the 
syrnptoms of pyelilis, may occur as apparently perfectly inile
penilent idiopathic affections during the puerperal perioil. 
'flley do not appear to be very rare. Their pathogenesis is still 
obscure; perhaps they are connected in some way with the 
processes of invol11tion that take place in chi!dbed. On the 
other hand, pyelitis in the pueqJC'ral state may dqiem1 on exten
sion of i11jlammationfrom neighboring parts, as, e. g., from ct 
Jierineplnitis, which now and then complicates p11erpeml pam
metritis. Someti111es the inflammations of the renal pelvis an• 
mere extensions of simple vesical catanhs, which sprcacl upwaril 
in the direction of the ul"inary passages. Finally, in cases of 
parametritis, Ol' Of inflammatory swell ing Of the connectin:: tis::iuu 
that binds the uterns to the blaclder, pyelitis is often caused 
mechanically by compression of the ureters, either at tlu•ir 
openings into tlte bladdPr, or before they reach that organ, by 
the inllannnatory exudation, a11cl consequent retention o[ urine. 
:Further, the openings of the ureters become dit'placed antl toat· 
pressed by the great swell ing after operations upon the «vtTix 
or the anterior vaginal wall, in which the adjacent part of llH' 
bladder, the region of the trigonum, is involred. .\ t<·mpomry 
retention of urine is produced, and, l::tter ou, an extension of tile 
catarrh to tho renal pelves. 

In a few cases catching colil may be looke<l on as the caust• 
of pyelitis. Rosenstein regards the moist climate of Groniugen 
(llollaud) as probably a very important factor in the etiology of 
the pyelitis which so frequently occurs there. 

PyP!itis ancl pyelonephritis occur at e\"ery period of life. It 
is rarer in the young than in adults, and is oftener obserred in 
men than in women. This naturally follows from the fact that 
renal calcu li. and especia ll y retentions of urine, the two princi
pal exciting causes of inflammation of the renal pelds, are 111ore 
frequently met with in men. 

Latterly Ollivier has described a "new" rnriPly of pyelo
ncphritis, which is excited by blood coagnla, that produce the 
same irritation as foreign bodies. Ile classes it with the pyt>lo
n phritis caused by foreign bodies. which in these casPs consist 
of librinous coucretions. It is saiil to be especially met with in 
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old persons. The cause of the bleeding is to be found in ath0
-

roma of the a!'teries. In advanced age atheroma o[ the artel'ies 
is said often to occasion renal hemorrhages (comp. Diseases of 
the H.eual Al'teries). 

Pathology. 

Anatomical Cltanges. 

I shall not consider in this place the pyelitis and pyelone
ph,.i tis induced by the mechanical initation of large solid bodies, 
'l. e. , of renal concre111ents, animal parasites, etc. These will be 
consiilel'ed in their appropriate places. 

Jn those fol'mS o[ pyelitis which occur pl'ima!'ily 01· second
a rily as complications of infectious diseases, etc., \\"e usually 
find the signs that charncterize the catal'!'hal inflammations of 
othe!' mucous membranes. The blood-vessels of the mucosa are 
greatly distended, and more or less dilated, and tl;e smface of 
lhe mucous membrane is covered with muc u ~, or a.. muco-puru· 
lent secl'etion. Again, diplttlwritic forms of pyelitis are some
times met with in connection with severe constitutional diseases, 
particularly with puerperal di seases. Extensive yellow spots, 
which consist of mortified tissue, are then seen upon the mucous 
membrane of the renal pelvis. This destructive process usually 
extmds for some distance into the papillae of the medullary 
substance. 

Those fo1·ms o[ pyelitis and pyelonephritis which are caused 
by relrntion of the itrine and its ainmoniacal decomposition are 
precedPd by an affection of the bladder-a vesical cntanh which 
may, however, be cm ed during life, so that no sig ns of it may be 
visible at the autopsy. Both ureters may be implicatPC1, but 
somPtinll's they also are healthy. The app0arnnces in the renal 
pelvis in I he earliest stages are the same as those descl"ibed 
above-hypel'mmia ancl increased secretion of mucus and pus. 
In the severer fol'ms extravasations of blood nm found in the 
tissue of the mncous nw mbrane. In tlwse cases the inflnmma· 
ti on is rat·ely limitPd to the renal p t> lvPs, tlw kidneys being 
generally more or less involved. In recent cases the kidneys-
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som~times one, but often both-are sl ightly enla rged. The cap
sule, as a rul e, can be torn o!I with ease and without loss o[ 
substance. The organ is distended with blood, a11d its surface 
b \'ery red, but at the same time presents more or less numerous 
pale spots from one to thrne centimetres in diameter. Upon 
section oI the organ, narrow, white, wedge-shaped portions of 
tissue ai!e seen, which can be traced through the thicknes~ of 
the co rtical into the mednllary substa nce, and grnw smaller 
towards the apex o[ the medulla1-y co11e. The changes of the 
kidney in this stage rarely come under the ol>se1·rnt ion of tl1e 
pn.tholog ical anatomists, since the process, as a mil', 011ly proves 
fatal in the more advanced stages. In these later stages the pale 
portions just described are more swoll t>11, aml the fi brous capsule 
is more difficult to separate at the points corresponding to them. 
At the same time yellow, punctiform, purulent foci present 
themselves in the swollen portions, which upon st>ct ion of the 
organ am seen to correspond to small abscesses that extenil in 
the directio,1 of the ul'ini foro us tubules. Through the contluence 
or several of these small abscesses larger pus cav ities arn formecl. 
Iu other cases the purulent softening of the renal tissues begins 
in the pyramids. In this manner large absc0sscs are Iormec1, 
which constantly increase in size, and involve al so the cortical 
substance, so tha t finally, instead of the kidney, only a thick. 
walled sac remains, which is fill ed with pus. and incompletely 
partitionetl by septa which correspond to the SJ>n•ral renal caly
ces. Hand in !Janel with these clestructire processl'S, cicat l"i za
tion and contraction take place to a greatc 1· 01· lesser extent. 
Fibrous streaks and bands may be developed, which, in sp ite of 
their occas ional we<lge~shapPd form, ca n Pnsil y he distinguishl)d 
from an emi.JoJic lesion, because they do not COJ'J"eS[JOnd in 
extent to the limits or a vascular territory, ancl the apex or the 
cicatrix usually extends into the pyramids. Someti nws, in con
nect ion with the cicatric.ial processes, there is a diffused increase 
or the interst itial connective tissue with simultaneous trnnsfor
mation of the capsul e into a tough, ra!lotlR, gi-eatly thickened 
mass. 

Upon microscopic examination of the kidneys in the ea rlier 
stages of the process we can see, even wi th low magnifying 
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powers, dark lines with the characteristic contours or the con
voluted tubules. 'Vith bigher powers the uriniCerous tubules 
are seen to be fill ed with small shining granules. These granules 
are often arranged very regttlarly in parallel lines, or in lines 
rndiating from a central point. They are brilliant, highly refrac· 
tive, and are not a[ected by the addition of acids, "lcobol, 
alkalies, or ctlier. The uriniferoLts tubules appeat· wider than 
usual, and the epithelial cells are somewl1at enlarged, very 
cloudy, and perh,.ps in a state of fatty degeneration. At certain 
points, where granules spread out in divergent lines from the 
epithelium, the cells appea r in every diameter smaller than nor
mal, and, as Klcbs believes, increased in number by a process or 
segmentation. All interstitial cbanges are absent in this stage 
of development of the process. In the later stages microscopic 
examination shows that the interstices between the individual 
uriniferous tubules a re also widened, and often fill ed with the 
same shining grnnules as those observeu in the tubules, and, be
sides these, with more or less numerous pus-corpuscles. The 
epithel ial cell s or the uriniferous tubules are now des troyed, and 
here anil there branching filaments of fungi are observed, besides 
the spores. Pus-cells are often present within the meclullary sub
stance, especially in the vicinity of the papill::e; and at these 
points they must be derived chietly from the !'cnal pelvis, since 
the looped tnbnlcs contain fibrinous cyl inders without pus-cells. 
The larger yellow foci present the appearance of ordinary 
abscesses under the microscope. They consist of closely packed 
pus-co1-puscles ly ing alongside or one another, partly well pre
servecl and partly broken clown. Often, however, the remains 
o( sha rply Olttlinecl uriniferous tubules, fill ed with the smallesc 
granules, are seen, sometimes in the centre, sometimes at the 
periphery of the abscess. In the vicinity or the abscess we also 
often find coll ections or altered bloocl-co1·puscles, which, like the 
pigment, point to previous hemorrhages. 

I can entirely corroborate by my own experi ence thi s descrip· 
lion, which is based upon that first given by Klebs. There can 
be no doubt tlrnt in the small granul~s here described we have 
to dea l with colon ies of so-called bacteria. In my opinion, 
no cloubt can l'emain in the mind even or the most skeptical 
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observer, upon this point, when he sees these ]ow organisms 
lying in their 1weuliar grouping within the lumin::t. o{ the mini{. 
erous tubules, befo1y the destruction of the epithelial cell,;, 
which does not occur in the earlier stages, has yet taken plae<>. 
They cannot, therefore, be confo unded with detritus by nny 
possibility. lf we inq Lt irc now how these bact<•ri:i g<'t into the 
r<>11al 1wl vi <, and what part tlwy h:irn in the development of these 
]Jathological processes, we will find these questions answered in 
the sta tL' lllCn t or Traube, that the germs of liactcria n·ach tlw 
bladder thrnugh infection from without, generally by tl•e in tro
duction or dirty catl>ctPrs (but al so in other ways), and there 
exc ite alkaline fe rmentat ion of the mine, under the influence of 
which llrn urea is changed into the carbonate of ammonia, which 
in its turn excites inllamma.t ion o[ the muco u::; membrane. These 
bacteria reach the pelvis of the kidney through the urete1·, and 
from there wander in to the uriniferous tubules. Traube sti ll 
maintains the view that it is not these rnicros<'opic orgnn isms 
themselves that excite the inflammation, but cel'ta in materials 
which am first liberated by the action of these immigl'a tL•d para
sites upon tl>e substance of our bodies- as an exa rnph' or which, 
we may indicate the d0composition of the m ea in the bladder. 
or the several difterent views, howc,·er, that are still Jwld upon 
tl>is question, the one defended by Klebs has now the most 
adhel'ents, and appears to me to be the most probable. He 
believes that the bcu·teria themselves excite the injlammation, 
causing in tlte first place a purulent p!felitis, ancl subsequently 

· circumscribed renr1l i11jla11wwtions. Klebs, therefore, dc•sig11ates 
this form of renal intlammation pyelonephl'itis pamsitiea. The 
very occurrence or circumscribed foci of inflam rn ation nncl collec
tions of pus ind ieatPs the presence of exciti ng causes irregularly 
dispersed through the renal parenchyma; and the development 
of these foci in tJ1e vicinity of the colonies of bacteria, which can 
be so satisfactorily stndied in the earli er stages or the vrocess, 
proves the necessity or ad mitting that these minu te organ isms 
constitute those exc iting causes. It is quite po"ible that we 
have to deal with colonies of infected bacteria, wl>ich, like in
fected thrnmbi , excite phlegmonous inflammat ion. 

The autopsy, moreover, discloses the pathologico-anatomical 



070 £B$'l'ElN.-DISE.\SES OF THE KID:N"J~YR, 1nc . 

lesions which cause the retention o( uriiw, di., catarrh of the 
bladJer, stricture of tho urethra, hyper trophy of tho prostate, 
spinal affections, etc. It not unfreqttently happens that there 
io no continuity of dioease between the bladder and the pelves of 
the kidneys-in other words, that tlte ureters are found to be 
perfectly free from disease. This circumstance led a number of 
observers, especially Beckmann, to attribute these secondary 
affections of the kidneys to a supposed infection of the blood. If 
we remember, however, as Klebs urges, that the bacteria which 
excite the inllan11nation, at least tct a certain period of their 
developn1eJ1t, are organisms endowed with the power of indepen
dent motion, and cire co nsequently able to sprearl themselves over 
wide extents of mucous membrane, until they finally settl e per
manently in certa in places, we will be able to understand how a 
pyelonephritis may be dernloped by an exciting cause that is 
conducted to tbe renal pel l"i s from the blac1c1t• r thrnugh the 
ureter, al tbough tlte ureter itself remains perfectly heal tby, as 
proven by post-mortem examination. 

Symptomatology. 

As I will fully discuss the symptoms or calculo11s pyPliti s and 
pyelonepltritis in the chapter on N ephrolitltiasis, and of those 
forms or the di sease wliich are excited by animal parasites in 
their own appropriate place, it remains for me to clescribe ltere in 
the first place the sy mptoms of the so-called catarrlwl pyelitis, 
which is excited by rheumatic infltu, nces; also those of the 
secondary pyelitb, which is met with usually as a sequel of 
some infectious disease; and finally. and niost particularly, the 
symptoms or those cases of pyeloneplnitis which arc dereloped 
in cons(•quence of retention qf iainP (from whate1·er cause) coif/,· 
bined with its ammoniacal decomposition. I sltall also add a 
short c1Pscl"iption of the pyelitis which occur during pregnancy, 
or in the ptwrperal period, or after obstet1·ical operations, in order 
to draw the attention of physicians to this interesting complica
tion, which has as yet receivecl vpry littl t> consideration. 

In ca tarrhal pyelitis the condition o[ t'h e urine constitutes the 
most proruincnt symptom. It is always acid as long as the pye-
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litis remains uncomplicated. In a number of cases the quantity 
of ul'ine is increased, especially in those cases which are de,·elo1wd 
after infection:; diseases. However, this i:; not a symptom of the 
pyelitis. The specific gradty rnries accot·ding to thP quantity of 
mine. In acute pyelitis blood is found in the urinP, but neve1· in 
large quantity. Besides this, the mucus in llte urine is increased 
in quantity, and at a very early period it contains pns. The pus 
is tl<•posited as a whitish, easily recognizable sed iment upon the 
bottom of the glass. That urine whiclt contains blood and pus 
must at the same time contain albwnen, requires no explanation. 
ln addition to these, we often find in the urine the fhLtl<'tll'd, 
laminated, eaudate epithelial cdls of the renal pelves. Unfortu
nately, these c!iaracleristic bodies, wlt iclt are of lite greatest diag-
110.stic importance when tltey are present, are entirely absent in 
a great numba of cases. The quantity of pus increases slowly 
and gradually with the advance of the di>'ease. Besidl's the 
changes in the urine, pain is a symptom of pyelitis, wltieh, 
howe,·er, is often absent, and rm·ely attains a high grmle itt 
uncomplicated cases. It manifests itself as a sense or weight or 
pain in the rfgion of the kidneys, whence it not unfrequ1•ntly 
extends rlownwanl toward the bladder. Slight febrile move
ments and digestive disturbances are also often present. \\'hen 
the catanhal pyelitis is consequent to some other affection, 
particulal'ly if this be an infectious disease, its symptoms will 
be overshadowed by those of the general affection, if the physi
cian nPgl<'ct the exam ination of the urine. I have particularly 
noticed this in abdominal typhus, where I have not infrequently 
J"ecognized intra vi tam slight degrees of pyPlitis sokly from the 
urine, and have often verified the diagnosis by the subsequent 
autopsy. Alleqnate observations are wanting concerning the 
8)"1nptoms of the cro11po11s and diphtheritic forms which now 
and then complicate particularly severe general aITections. They 
are most entirely 0\-erslindowecl by the other severe symptoms 
of lite primat·y disease. 

or much greater practical importance is the symptomatology 
of those cases of pyelitis and pyelonephritis which are developed 
secondarily aftet· rete11tio11 qf tlte urine and its ammoniacal de
composition. Ilcre the allection or the kidney an<.! the renal 
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pelvis is a complication of a p1·imary disease, which in the 
majority of cases (sLricturns, hypertrophy of the prostate, calal'rh 
ol the bladder, chronic s pinal di smtses, etc. ) has ex isted for a 
long time, but which in some rare instances is o( recent and 
acute development, e. g., spinal affections of traumatic origin, 
and operations on the bladder. IL is unnecessary to consider in 
this connection the symptoms of these different primary diseases. 
It is evident, however, that in these cases we will no longer fiucl 
the above-mentioned pec nliarities o( the urine whiQh arc so im
po1tant for the diagnosis of catarrhal pyelitis. ' Ve are no longer 
able to distinguish the pus-corpuscles and epithelial cell s in the 
a111moniacal u1-ine in which the numerous triple phosphate crys
tals are embeddecl in a thick, mucoid, gelatinous sed iment. In 
the microscopic fi ekl swarm numberless bacteria. The filtered 
ancl acid11latecl urine contains albumen, as is natural from the 
admixture of pus se rnm and eventua ll y of blood. The element
ary bodies are destroyed iu the a mmoniaw l menstruum. Two 
gro ups of symptoms are developed, howCl·er, i11 this form of 
pyelitis-at one time fever, and, at another, certain 11trcous 
rnanij'estations. The opi nion has now and then been exp1·essed 
that the fever, which the l•'rench call "urrem ic fever, " always 
indicates that the kidney is involved; but th is i:; a11 error. 'l'he 
fever appears in two different forms. One form is acute and 
attended by great elevations of the temperature, which vary in 
duration ancl in their mode of onsPt, while the other runs a 
slower course, as a sort of febris continua with remittcnt charac
ter. The facies is anxious, the color of the face yellowish. The 
nen 'ous manifestations are completely trnalogous to those ob
sened in the uncnlic complex o[ symptoms. IIea<lache, somno· 
Jenee, sopor, and delirium exiot-in short, the symptoms of 
typhoid prostration, under which tho patients succumb. Fre
qnently there are severe vomiting and dia.rrhcea, and the tongue 
becomes fissured and crusted. Pain in the region o( the kid1wys 
is rare. :Horeo,·er, the disease may excite peri-articulai·, arti cu
lar. or diffuse intermusc ular inflammatory processes, which may 
end in suppuration, and itence are o( the greatest importance. 

The pathogenesis of these unumic nervous symptoms may be 
ascribed with certain ty lo Lhe retention of the constituents of the 
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nrine. Trt' itz antl .Tn rk sch hnrn se t up a special theory for lheso 
rasPs, and consit1Pr lheso nl' tTons symptoms to be the products 
o( lrne a mmoni :cmia. They assume that tho ammonia from tho 
clerompost'd alkaline urine is ta kPn up by the blood, aml when 
it has acc umulatetl in suffi cient qnanti t ies produ ces the mani
fpstations in q uest ion. The possibility of absorpti on of amm o
ni a has not bel' n dPmonstrntecl as yet. However, ir, according to 
1:;1n·riths' theory-which has been attarkec1, it is trne, bnt ne,·cr 
confutl'cl-it is Lhe presence of carbonate of ammonia in t he 
blood which causes tho unc rni c symptoms in chronic nephriti s, 
there can be no rea,on to otherwise explain the analogous mani
fpstati ons in pycliti s. It is trnc that the prosl' nro of carbona te 
of ammonia in tho bloocl has not yet been actuall y p rnYetl ; but 
when R osenstein cla ims that, in experimental po isoning wi t h 
ammonia, manifesta tions of irrita ti on (conn1J , io11', etr .) al one 
occ ur, while in the cases in q nesti on nil the symptoms are those 
of p ronounced depression, I think t l1i s obse1Ter goes loo far in 
tho applicati on of tho pathological experim ent. For the lll"l'S
cnt. a t least, t hi s q uesti on must be a llowed to re1nain as unset
lied as is the whole subjec t of urremia. 

Among th o fo rms oi pyeli t is occurring in gynecological prac
ti ce, the cas<·s of idiop athic pyeli tis in chil cl-betl present a ve1·y 
well-marked clinical picture, which can hm·dly be overl ook ed or 
fal sely interpreted . The di sease, when it is limitetl to Lho mi
na1·y organs, begins a lways with a snclden onset or feve r, which is 
usually ushered i11 by a m ore or less prntracted chill ; a t the 
same time a charac tcr i:~t i c pn. in jg felt in the 1 nm bar region on 
one or both sides. It is increased by pressurl', oc·casionally pre
,·enls the patient from ly ing u pon the a fl' t'Ctecl sick, a nd may also 
extend laterally under the fa lse ri bs. T he lXtin a lways Lx tends 
al ong the ure ter clown wnrcl into the region or t he groin and blad
der, and is occasionally ind istingui shable from that of renal 
colic. The urine is always acid, of va riable color, ancl is mostly 
quite clear when voided, excep t tha t the p ortions last passed 
may be cloudy. The spec ifi c g ravi ty a nd the 'lnant ity are nor
mal. It contains a modprate amount of al bumen " ·ith tempo
rary ftoccnlent dPposit•. Microscopic examinat ion always reVPals 
pus in varying amounts, along with variously shaped epithelial 
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cell s from the u rinary passages. In hnlf of the cases under 
Kaltenbnch's obserrnt ion large numbers of the 1•pilhl'lial cells of 
the rpnnl pel \" iS could be recognized with certa inty. 

The secondary pycli tis which occurs during the puerperal 
period, as a complica tion of g rave puerperal affections, mar 
easil y be 01·erl ooked in consequence of the a ttention being en
cha ined by the la tter. The characteri stic symptoms, h owever, 
and the conrli Lion of the urine, will enable the diagnosis to he 
made when the case is watchecl wi th snflident care. In a few 
c·ases the quantity of urine appears to be dimini shed, probably 
in consl~quencc of a temporary retention of urine. 

D iagnosis. 

The diagnosis of pyelitis can be made wi th Cl'rtainty \\"hen 
tlw charatln"istic epithelial cells qf tlte renal pelt•is are fo und in 
purulent u1·inc. The acid reaction of t he urine, which is accepted 
by many as a diag nostic cri teri on, d oes not prom that the pus is 
fo rmed in the renal pelves. The pains in the region of the kicl
ne.) s, which p,;: tend a long the ureters in to t he bladder, are also of 
diagnost ic im portance, bu t only in conjunction with a purulent 
mini>. ]( t hPse pa ins are absent, if the charac teri sti c epithelial 
form s :ire wanting , if, in add itio n, the s ig ns of n. vcsical affection 
a rc present, and especially if the symptoms of somc·affec tion of 
g rPn.ter path ological importance, as, for in s tance, those o f :l g rave 
constitu tional disease, are prominently present. t he pyelitis may 
be 01·erl ookl'd. 

The diagnosis of pyelonephriti e, which is developed in conse
qn rnct' or l'etmtion or urine and its amm onia.cal decomposition, 
is oftl'n d iffi cult. ""c will in these cases first of all find one of 
t hose a ffl'cti ons of the urinary a pparatus which are liable to 
ca use retention. Tlw nrinc will present no changes which are 
characteristil' of pyclonPplll'i t is. 'l'wo groups of ey mptoms will, 
howcv('r, furni sh the rl ne to the diagnosis, nnnwly, the fever 
and the nervons sy mptoms. "\Vhen, in connect ion "· ith such 
an a ffec ti on, chill s and continnell feyer, with prostration of the 
str0ngth and a status ty phosus set in , or when vo miting occurs 
with a dry, crnsted tong ue, accompanied by diarrhma and pro-
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fnse swea tR, hebetnd!', nncon•rionsness a nd delirium , the diag
nosis of a so-call ed pyelo11 ephriti s parasi tica may be rnalk. 

The diag nosb of pydi tis and pyelo1wphri tis cakulosa. a nd 
also its prngnosis, course, duration and treatment, will be con
sidered under the head of N ephrolithiasis. 

D uration, Termination, and Prognosis. 

The duration or pyclitis catarrhalis is in general not very 
long. The scconchuy form , e . . IJ., in typhoid fe ver, in my expe
rience, generally di sappears quickly as soon as conrnlcscence 
~e ts in. The idiopathic pyelitis or the pnerperium, in the eases 
observed by KaltPnbach, always !'nclecl in recovery in from fh·e 
to eight da ys. The course of pyelonephl'iti s clue to rl'tenti on 
and amm oniacal decomposition of the urine is also nsnally w ry 
mpid. In four teen cases reported by Dickinson the duration 
,-aricd from two to eigh teen clays. In the case or n woman, who 
\\'U S catheterizPcl for retention or mine a fter a fraet nre of the 
thigh, death took place three clays afte r the mine showPd the 
first changes. Sometimes the course is more protractPc1 . The 
termination docs not appear to be a lways fatal, since we some
tim es find in the bodies of pe,.sons, who ha,·r long snfTP1wl frnm 
the abovr-mentionecl afrecti ons of the nl'innry passagcs,<' i('nt l'i<'PS 
which apparently l'CS ul tecl from the healing of small abscesses. 

Treatment. 

The cases of seconclnl'y pyeli tis of the cn tnl'l'l1 nl ,·ari ety, which 
are now ancl then obserrecl in connection with i11fe<' tio ns d iseases, 
heal spontaneously with the di sappeara nce of t he Ol' iginal d is
ease. The gravel' diphthel'i t ic for ms whi r h oecasionally occur 
under analogous conditions escape both di ag nosis and trml mr nt. 
Likewise sp<'c ial th el'apeutic measures are not reqnil'ecl, accord
ing to my expN il'nre, for th <' id iopnthic pyeli tis of the p11t 'l'pc ral 
lll' l'iod . 'Yith rPgal'd to the pyelonephl'iti s, wlli eh ocr nl's in 
consequence of the retPntion and ammoniacal clecomposition of 
the urine, the most importan t part of the t!'eatment consistti in 
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the prophylaxis. In all cases where the existing original dis
ease demands cathcteri zation, i t foll ows from what was said 
under the head o f P a thology tha t the g reatest care must be 
taken to keep the catheters scru pulously ch•an. The reader is 

referred to treati ses on diseases of the blaclcle1· for full er detail s 
on thi s point as well as for the appropriate tn ·atment or the vesi

cal allections, etc. It suffi ces here to point out that Traube, even 
in apparently severe cases, ob tainPcl very good results from the in
jection into the blaclcler of soluti ons of ace ta te of lead (from J1alf 
a gra in to one and a l1alf grains in four tluiclounces of di still ed 
water) ancl in ternal use of tannic acid in pill form (from one to 
one and a half g1·a ins a t a close every two hours). Ile employed 
both remedies on acco un t of their an tisep tic and a t the same time 
antiphl ogisti c action. Ile orckrecl the tannic acid internally par · 
ticularl y on account of the tendency of the process to extend to 
the ureters ancl the renal pelves. The more thoroughly we suc
ceed in preventing the ammonia ral decomposition of the urine 
and in stopping it if it has begun , the longer shall we be able to 
preven t its injurious action on th e kid1wys. Often, too, we may 
succeed, by the energet ic empl oyment of thi s t1vatment, in bring
ing to a standst ill ancl even to cicatri zation a commencing affec· 

tion or the kidneys. Dickinson recommends the use of the 
mineral acids, espec ially snlphnric aeid, in order to preserve the 
acidity of the urine. The internal use of cai·bolic acid seems to 
ha1·e no <'lf<>ct npon 1·esical or renal catarrh , although it is ex· 
creted in the urine. Sali cylic acid might also be tri ed here. Like 
cai·boli c ar id, it is an tirermenta tive and an tiseptic, bnt it may be 
givC'l"l in much larger doses.1 

If a catarrhal pycliti s is somewhat more protracted, whicli is 
apt to be the case pa rti cula rl y in the rheumatic forms, an early 
nse of those remedies which exert an astringt•nt action npon the 
blood-vessels of the mncons m(•mbrane ancl lessen the hypersecre

tion of mucus seems to be indira tPc1. For thi s purpose the use 
of tanni c acid or alum may be espec ially recommended (both in 
doses or from one and a half to [om and a half grains, in pow-

1 Comp. f(olbe., Journal r. prakt. Chemie. Bd. X. Ja.hrg. 1874 , and J uJ,ius Mueller, 

Sitzungsbcrichte der Schles. Ges. f. vaterl. CuJtur. 1874. 
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der, or half a grain of acetate of lead several times daily). The 
use of lead necessitates careful watching to prevent the occur
rence of saturnine intoxication. At the same time constipation 
must be prevented by the use or mild laxatives (castor-oil, or u. 
close of four and a half grains of rhubarb), or of clysters. When 
there is severe hemonhage, the solution of chloride of iron, in 
doses of from two to four drops, must be given in a mucilaginous 
vehlcle, if the above mentioned milder astringents fail to arrest it. 

Nephrophthisis. Caseous Infl:unmation of the Kiclneys, the Renal 
PelYes, and the Ureters. 

Introductory Remarks. Ifistory and Literature. 

Cheesy inflammation of the kidneys, the renal pelves, and the 
ureters was formerly, and is still by the majority or observers, 
ascribetl to tuberculosis. A large proportion of the pathological 
anatomists support tl1is view on the assumption that the origin 
or the isolated cheesy infiltrations from an aggregation of miliary 
tubercles can be demonstrated, and that it is always possible 
to discover small miliary nodules in the vicinity of isolated 
infiltrations. l •Vithout desiring to deny any positirn observa
tions, I must, nevertheless, insist that in a great number of 
instances neither of these assumptions proves tme. llforeover, 
the former alone would possess any value as eddencc, because 
the latter would not indicate the tuberculous nature of the dis
ease. For we see tme miliary tubercles appear in close proximity 
to the most various pathological processes, without conferring 
on these a tuberculous character. 'l'he manifold varieties of 
chronic inflammation of the lungs furnish the finest paradigms 
of this. The miliary tubercles that are met with in connection 
with them are quite accidental. 

We do not know what part the miliary tubercles in the kid
neys take in the development of the symptoms of general tuber
culosis. An alteration of the urine does not appear to have been 
as yet observed in that affection. It is different, however, with 
the clinical history of the caseous inflammations of the kidn~y, 

VOL. XV.-:l7 
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renal pelvis, and ureter. \Ve are indebtecl to Ammon (1833) for 
the first attempt to point out clearly the diagnostic points o[ 
this affection. In his masterly work, however, he impartially 
gives all due credit to the earlier attempts made in this direction. 
'l'he following is a list of the most important authorities on this 
subject, which are not included in the works already enumerated 
on page 1543. 

Meckel, IIandb. dcr path. Anatomic, 1818. II. S. 383.-F. A. v. Ammon, Rust's :Maga
zin, 40. 1833. S. 500.-ilfQ/tr, Ilcitrage zur pathologischen Anatomic, Kitzingen, 
1840. S. 256.-A. Schmidtlein, Ueber die Diagnose dcr Phthisis tubcrc. der 
lfarnwcgc. Disscrt. inaug. Erlangen. 1862.-Rilliet ct Brirtl1tz, Malad. des 
cnfants. 2 ed it. !IL p. 852.- Virclww, GcschwUlstc. II. S. 655 .-Mosler, Archiv 
der Tlcilkundc. 1863. S. 209.-Rosenstein, Berl. klin. Wochcnschrift. 1865. Nr. 
21.-0. E. E. Ilojjinann, Deutsch. Archiv f. k1in. blcdicin. III. S. 67.-lluber, 
Dcutsches Archiv f. klin. :Medicin. IV. S. 609.- Wood, A trr:atise of the practice 
of meLlicine. Vol. 11. Philadelphia, 1866, p. Ci22. 

Etiology. 

Nephrophthisis is met with oftener in men than in women, 
about in the proportion of two to one. No period of life is free 
from the liability to it, but the great majority of cases occur 
during mid,Uc age. Roberts classilied 31 cases according to age. 
Ile found that of these 4 cases occurred during the first decen· 
nium of life, 15 during the second and fifth respectively, 6 during 
the third, 9 during the fourth, and 7 during the sixth . Isolated 
cases have been observed in still more ad vaucecl ages. The dis
ease is sometimes primary, being developed first in the kidneys; 
sometimes in men secondary to caseous intlammation o[ the geni
tals, sometimes secondary to caseous inflammation of the deeper 
urinary passages, etc. The exciting cause of the affection we do 
not yet know. "Catching cold" plays a great rol e in the eti
ology, but whether justly so or not is still uncertain. A few o[ 
the patients belong to phthisical families. 
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Pathology. 

Patlwwgical Anatomy. 

The anatomical appearances are exquisit<?ly distinct and un
mistakable. 

Yellow diffuse infiltrations of greater or lesser extent are 
found in the renal tissue, so that oftentimes a major part oJ' r 
occasionally even the entire organ is occupied by these masses, 
ancl has lost all traces of its original structure. The inftl trations 
present an exq uisite picture of the so-callecl clteesy injlanuna-
tion. \Vhen the cheesy masses crnmble away, the real typical 
picture of nephrophthisis is presented. The liqttefaction u[ these 
infiltrations ancl the separation of the renal substancp inn>h·ecl 
takes place unclcr the form of a true putricl ulcer. The pyrn.-
micls may be aITectecl successively to the cortical substanc<', or 
vice Yersa. Frequently the papillm are lhe first parts o[ the 
renal substance to be involYecl, the clisPase extencling to them 
from the pelves o[ the kiclney. Hence, in these cases tlw ureters 
and the renal pclves, or the latter alone, were the parts first af
fected. This mocle o[ development is quite fr<?quent. The 
changes in the mucous membrane of the renal pchis ar<' Pnlirely 
similar to those which occur in the kidneys, only they han'. of 
course, a superficial expansion. The kicl1wys mny, howL•n·r, be 
nfrectPd primarily :incl the renal pell"is secondaril y by the soften-
ing of the cheesy infiltrations ancl their discharg<' into the n'nal 
peh-is. llowe\"cl' this may be, the kic1ney in tolo usually in
creases in size during the development or the diseas;• , though in 
some raro cases it is a little smaller than normal. Its sur[ace 
becomes nodular and the capsule, especially at the points which 
correspond with peripheral cheesy masses, is not only dPcidedly 
thickened nncl nt times o[ cartilaginous consistency, but also 
often contains cheesy foci. \Yhen the process attains its higlwst 
grade the kidnc•y is converted into a thick-walled sac fillecl with 
a so[t, cheesy mass. This sac is incompletely diviclecl by a few 
connective tissue septa-the remaining renal calycPs- ancl forms 
a single cavity with the renal pelvis, which has undergone simi-
lar changes. 



1580 EllSTE IN.-DlSEASES OF TilE KIDNEYS, ~;TC. 

Sometimes the caseous inflammation begins in the mucous 
membrane of the bladder, and thence extends uninterruptedly 
through the ureters to the kidneys. In exceptional cases cheesy 
masses in the p rostate may be the starting-poin t of the disease. 
By fa r most frequently, however, the primary cheesy inflamma
tion is seated in the testicle and the epididy mis, and the process 
is cond ucted to the kidney either by direct continuity of tissue 
- the spermatic cord, prostate, bladder and ureters being in turn 
involved-or discontinuously, one or all of these parts remaiuing 
una[ected . In the female sex the case is, of course, very dilfer
en t. Cheesy inflammation of the ovaries is an ex tremely rare 
a[ection, bu t thi s process is more frequently met with in the rest 
of the sexual apparatus, and especially in the F allopian tubes. 
With regard, however, to the combination of nephrophthisis with 
caseous inflammation of the female genitals, it is evident, from 
the scanty material a t our command, that though cheesy inflam
mation of the female urinary organs can cer tainly ex tend to the 
sexual organs, apparen tly the converse case does not occur. 
Usually only one kidney is diseased, and more frequently the 
left, a fact to which as ea rly an observer as J. F. Meckel drew 
attention ; sometimes both kidneys are involved, but, as a rule, 
one is more affected than the other. The coincident increase in 
the volume of the kidney has already been mentioned . This is 
in great part due to the distention of the renal pelvis by the 
dammed up lll'ine and the collection of cheesy masses. These 
occasionally fill the entire ureter, the lumen of which is, more
over, already na rrowed by the stiff, yellow, cheesy infiltration 
of its mucous membrane. In a few cases the connective tissue 
surrounding the ureter is found infil trated with pus, and occasion
ally, when there is a simultaneous a ffec tion of the bladder, the 
connective tissue surrounding that organ is fo und di seased in a 
similar manner. In the latter case swelling and caseous degene
ration of the neighboring ly mph-glands a re often met with. In 
the vicinity of the cheesy spots miliary tubercles are very fre
quently, bu t by no mea ns constantly, found (v id. New Growths 
of the Kidney). Sometimes miliary tubercles are found at the 
same time in all or very many o[ the organs of the body. Not 
infrPquently pulmonary phthisis and nephrophthisis exist to-
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gether, and the latter has also been observed in connection with 
cheesy inliammation of the vertebne. 

Symptomatology. 

The symptoms of cheesy pyelitis and pyelonephritis are by 
no means clear enough i11 all cases to enable us to sketch an 
accurate, reliable clinical picture. The symptoms which usual ly 
attract attention to the disease are those of a chronic injlamma· 
tion and ulceration in tlte urinary apparatus, which some
times present certain pecnliarities. Oftentimes all symptoms 
are wanting. 

Frequently the urine is altered. There are two possible 
cases, however, in which this is not the case-namely, when only 
one kidney is affected and the ureter is plugged or compressed, 
the mucous membrane below the point of obstrnction being 
healthy; and when botlt kidneys are affected, but the infiltra
tion bas not yet begun to break down. 'l'he eJJcr Meckel main
tained that suppuration is a rather rare occurrence; aud 011ly on 
this hypothesis could his statement, that the mine is regularly 
secreted and is on ly much clearer than usual, even when both 
kid11eys are in a state of almost total degeneration, be explained. 
Lat~r observations have repeatedly controverted this statement. 
If we examine in detail the changes in the urine observed in 
nephrophthisis we will, in the first place, find that in the major
ity of cases the urine conta ins blood and pus. But as regards 
the time at which these abnormal ingredients appear in the 
urine, the individual cases vary greatly. Often the urine con
tains blood only in the beginning of tire process; in other cases 
no blood is present during its entire conrse, but pus alone is 
found . In rare cases there is at first a simple albuminuria with 
very few epithelial cells.' Sometimes the consbtence of the urine 
is so much increased in consequence of the masses of bloody 
mucus it contains, that it is voided with difficulty ('Vood). 

In the greatest unmber or cases the uri11e is acid; and only 
rarely, when the bladder is also diseased and the propel" cond i-

1 Ma91rn11 1 Gaz. mCd. 1867. Nr. 25. 
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tions for the decomposition of the urine exist, is it found to be 
ammoniacal. 

The microscopical examination reveals, besides blood-corpus
cles, both normal and abnormal pus-corpuscles. The latter are 
characterized by theit· irregular, often ha!( broken up forms; 
even when treated with acetic acid, they do not present any dis
tinct nuclei, bttt contain' only small, irregular granules. In 
addition to these the sediment contains granular amorphous 
masses, the so-called detritus masses. Epithelial cells from the 
urinary passages are also found, ancl greatly swollen epithelial 
cells from the bladder, either isolated, or still hanging together 
in lamell:e. These are sometimes in a state of fatty degenera
tion . Tube-casts are observed when there is a synchronous 
diffuse nephritis. " ' hen alkaline decomposition or the urine 
takes place, the greater number of the cells, together with the 
pus-coqmscles, are transformed into a viscid mass. In a few 
cases or caseous pyelonephri tis elastic fibres ancl sh reels of cast
off' connective tissue are found in the urine. They always indi
cate that the ul cerative process ex tends deep into the mucous 
membrane, and has attacked the tissues beneath it. A spec ific 
and pathological signification attaches itself as little to them as 
to the elastic fibres, etc., found in the sputum in the course of 
ulcerative processes or the lungs. The demonstration of small 
and occasionally or larger cheesy fragments, which are insoluble 
in acetic acid, and consist microscopically of inspissated cheesy 
elements, which are insoluble in acetic acicl, or granular detritus 
and elastic fibres, is of far greater pathognomonic importance 
for the existence and the phthisical nature or the process in 
question. Besides other observers, Lebert and Vogel have par
ticularly called attention to these masses, the latter to nodules 
the size or a pin's head . They have as yet bePn observed in no 
other ulcerative processes of the urinary passages than those 
1·csulting from cheesy intlammation . 

P ain in the lnmbar regions, which rarely radiates towards 
the corresponding thigh, is also a symptom or nephropl1thisis. 
In isolated cases there is, in addition to pain, a sense o[ numb
ness, consequently clistnrbanet'S or sensibility. The pains vary 
in· character. Sometimes they are lasting and continuous, and 
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again they occur in paroxysms, with intermissions o( sernral 

clays or n. week. Jn some cases they arc clull ancl o( slight 

intensity; in olhers, on the contrary, they am cxceecl ingly 

sharp ancl se,·ere. Oftentimes there is no spontaneous pain 

whatever, but only tendemess upon pressure over the kidneys. 

'l'he attn.cks of pain seem to depend in no small degree upon the 

occlusion o[ the ureter by the cheesy masses, which prevents tho 

discharge o( the urine ancl causes it to collect in the renal pelvis. 

As soon as the ureter becomes free, the pains diminish and tho 

quantity o[ urine increases. If the ul'inary passages below the 

occludecl point are healthy, the urine is free from pus while tho 

obstruction continues, but again becomes purulent as soon as 

this is removed. In some cases the pains i11 the killney are 

absent during the entire course of the disease. 
In the progre s of the disease the quantity or urine diminishes 

with the constantly progressing destrnctiou o( the secreting sub

stance. If the mucous membrane of the bladder be also involved 

in the caseous inflammation, there is buming pressing pai11 

during micturition, and now and then retention o[ urine. In rare 

cases incontinence of urine is observed (Uohr). This or course 

sets in, when, as in l\Iosler's case, a vesico-vaginal fi stuln. is estab

lished in consequence of cheesy infiltration and clestrnction of the 

wall of the bladder. N evertheless, as a case recorclecl by Huber 

teaches, severe strangury and vesical pains may be present, 

although the mucous membrane of the bJallder does not partici

pate in the cheesy inflammation; n.nd hence, we mnst avoid a 

positive diagnosis of the locn.lization of the process, e'·en wheu 

the subjecth'e locn.l symptoms are most severe. In llubcr's case 

there was no cheesy inflammation of the vesical mucous mem

brane or of the m ethra, but only n. marked injection of the 

mucous membrane of the blaclcler, as well as a vessie d colonnes. 

It is, indeed, possible thn.t the altered conditions of the urine, 

especially the pus it contains, may cause these vesical symptoms. 

'l'Jie demonstration qf ct renal tumor, which, as we will see, 

can almost always be made in cancer of the kidney, is rarely 

possible in nephrophth isis. \Vhen a tumor of the kidney does 

occur, it very rarely attains the great size o( n. cancerons tnmor. 

However, n. few have been observed of the size of a child's head. 
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The tumors are mostly painfnl. In rare cases the lumbar region 
is found bulging outward, arched, tense, and painful. The size 
uf the renal tumor may vary, probably in consequence of tempo
rary occlusions of the very narrow ureter (Mosle1). 

This local ul cerative process reacts upon the general health. 
:Fever is dm·eloped, which may present temporary intermissions, 
but is never permanently absent. In some cases there may be 
chills lasting for hotu·s. Finally the fever assumes a hectic 
character, and night-sweats are developed. The digestion is 
impaired at the same time. 

Only in rare cases does the stomach remain unaffected. Thus, 
Ammon reports a case of nephrophthisis in a girl, aged three and 
a half years, who was temporarily affected with boulimia. The 
sympathetic gastric manifestations so often observed in connec
tion with other affections of the urinary apparatus, are also often 
met with here. Occasionally towards the end of life profuse 
diarrhma sets in, which may be due to complicating intestinal 
:tffections, but may :tlso occur without them. Purnlent diarrhroa 
m:ty occur when the cheesy vomicro in the kidney open into the 
colon. This mode of termination is exceedingly rare, as is also 
that by perforation into the peritoneum. The latter was observed 
by Lundberg' in a woman thirty-four years old. The escaped 
mfttter became encapsuled, and the patient was still living one 
and a half years afterward. 

Diagnosis. 

The diagnosis of cheesy inflammation of the urinary passages 
is difficult. In a few cases it can be made intra vitam, with a 
certain degree of probability, from the concurrence of a number 
of the signs mentioned in the Symptomatology. F or instance, 
the existence of this affection may be suspected when, after the 
extirpation of a testicle, which has undergone caseous degenera
tion, the symptoms of a pyelitis supervene. But if the cheesy 
inflammation be developed primarily in the kidneys or the uri
nary passages, and blood and pus are found in the urine, the 

1 Schmidt's Jo.hrb. 91. S. 74. 
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correct diagnosis can only be conjectured when all other diseases 
which cause analogous symptoms, snch as urina1·y calculi, stric
ture of the urethra, and hypertrophy of the middle lobe of thu 
prostate, ca11 be excluded. An examination of the prostate is 
absolntely necessary in all cases of purnlent urine, and might 
here also often give a clue to the diagno5is. A nodular, painful 
prostate, in connection with the presence of blood and pu5 in the 
urine, points wi th a certain degree of probability to this organ as 
the starting-point of the caseous process. 'rhe appearnnce of 
cheesy masses in the urine is of the grnatest importance in the 
diagnosi s, as has already been explained. \\' hcther and to what 
extent the kidneys, the renal pelves and the urete1·s are impli
cated in the cheesy inllammation, are questions which it is very 
difficult ancl at times impossible to answer. The following are 
the diagnostic points of value here : 

In general, the kidneys, the renal pelves, and the ureters, or, 
at least, their upper portions, are affectccl far more frequPntly 
and more se,·erely than the bladder. A priori, therefore, we 
may assume that the parts in question are always involved 
whenever n. cas0ons inttamma.tion of the urinary pas~age ex ists. 
This d priori assumption, however, does not secu re a sure 
foundation until a tumor of the kidney can be dcmonstrateu, 
and the colicky pains, which also occur in connection with other 
forms of pyeliti s, set in. The early loss of the strengLh and all 
the signs of a rapidly progressing marasrnu s, in addition to the 
fever, will excite the suspicion of a phthisical affection. 

Duration, Co1trse, P rognosis. 

It is very difficult to accurately determine the duration of 
cheesy nephriti~, because the time of its commencement can, at 
best, be only imperfectly determined. The interval between the 
beginning of the characteristic symptoms and the fatal termina
tion is rarely longer than a yea r, and frequently is not longer 
than a few months. In a few cases the disease lasts two, and, 
very rarely, three yea1·s. 

The pro,qnosls is bad. The hope of Roberts, that, when only 
one kidney is involved in the disease, the cheesy masses may be 
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discharged tlu·ough the renal pelvis, although it is based upon a 
case reported by Bennet, is not on that account well founded, 
because in that case there may have been simply an abscess with 
inspissated contents. Even the early extirpation of tumors of 
the testicle, which are produced by infiltration with cheesy 
masses, does not appear to arrest the adrnncc or prevent the 
development of a similar process in the kidneys. 

Treatment. 

All treatment is apparently useless. It must be conducted 
on the principles which are usually laid down for the treatment 
of cheesy inflammatory processes elsewhere. A nutritious diet, 
combined with mild stimulants, and cod-liver oi l in combination 
with iron, are especially indicated. At the same time the pre
parations of iodine may be cautiously employed, especially in 
combination with iron, and eYentually brine baths may be tried. 
'Vhen the pain is severe, narcotics cannot be di spensed with. 
The remaining symptoms are to be combated by the measures 
appropriate to them, particularly the profuse diarrhcea, which 
greatly accelerates the fatal termination. 

Peri- and Paranephritis. 

Definition, History, and Literature. 

I consider in this section the inflammatory and suppurative 
processes which take place in the tough fibrous capsule directly 
enclosing the kidney, and in the loose connective and adipose 
tissue smTotrnding it. The kidney is imbedded in a loose mass 
of connective tissue, more or less abundantly fill ed with fat, 
in front of which the peritoneum descends, and which is con
nected with the firm fibrous capsule by fine, easily torn fasciculi. 
Inflammatory processes in the renal capsule do not attain the 
dignity of independent pathological processes, while those local
ized in the connective ti ssue smTounding the kidneys, which is 
directly continuous with the connective tissue contained in the 
retroperitoneal, abdominal, and pelvic spaces, are described as 
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pwi- and paranephritis. The peri- and paranephritic inflam
mations are mostly combined with each other, and the practi
tioner will hardly ever be able to separate them intra vitam. I 
shall employ, therefore, in the course of the following descrip
tion, for the sak e of brevity, the term "pcrinephritis" to desig
nate both these pathological processes. 

It was well known to the earlier observers that suppurative 
processes rnsulting in the formation of abscesses occur in the 
connective tissue surrounding the kidneys, but the first con
nected description of this rather rare, but yet practically very 
important affection, was given by Rayer in his "Maladies des 
reins," T. III. p. 243, Paris. 1839. After him this chapter was 
elaborated by Feron, " De la perinephrite primitive," These, 
Paris. 1860. Parmentier, "Union meclicale," vol. XV. 1862. 
Lemoine, Ibid. vol. XVIII. 1863. Halle, " Des phlegmons peri
nephritiques," These, P aris. 1863. Guerin, "Gaz. des h0pi t." 
1865. With the help of most of these articles and of still other 
material, as well as of numerous observations of bis own, Trous
seau was enabled to furnish in the third volume of his "Medi
cal Clinic" a very careful , clear, and instrnctive account of the 
affection, with especial reference to the symptomatology and 
therapeutics. Of late years the number of cases recorded !Jave 
materially increased. Duffin' alone has collected twenty.six 
cases. 

Etiology. 

The perinephritic inflammation is far oftener secondary than 
primary. Tlte causes are partly of a general, partly of a local 
nature. What is at present known of the etiology is contained 
in the following paragraphs : 

In the first place, a number of cases are due to injuries. First 
among these must be mentioned actual wo1tnds of the kidney, 
where bloocl and urine are forced into the connective tissue sur
rounding it, and excite periuephritic abscesses. In the great 
majority of these cases, however, the inflammation of the peri
nephritic connective tissue is excited by contusions. Sometimes 

1 Med. Times and Gazette, 1872. vol. ii. 
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forcible movements of the body, st1ch as the severe jarring conse
quent on long-continued riding, or on driving in a jolting wagon, 
are sufficient to canse contusions. Of course, the assumption 
that in these cases the irritation is confined to the connective tis
sue surrounding the kidney is doubtful, though it is supported 
by a number of recorded facts. Halle maintains that a sudden 
chilling of the overheated body is a concurrent factor in the 
etiology of all these cases. This, however, does not make the 
subject any clearer. Far more easi ly explained are the cases 
where a veritable inflammation of the connective tissue surround
ing the kitlney is developed after great bodily exertions, the lift
ing of heavy weights, etc., in consequence of a rup~ure of the 
tissue in the lumbar region. This accident is usually revealed 
by the immediate occurrence of an intense pain. 

Chronic inflammations ef the kidney and of the renal pelvis 
extend not unfrequently to the tissues surrounding the kidney. 
Chronic pyelitis and pyelonephritis, and particularly those of 
calculous origin, are especially apt to cause perinephritis in this 
way. Echinococci, when developed in the connective tissue in the 
vicinity of tlie kidney, may also give rise to inflammatory mani
festations. In rare cases abscesses in the iliopsoas, consequent 
to diseases of the vertebrre, secondarily involve the perinephritic 
connective tissue; but, as a rule, the film fibrous sheath of the 
muscle confines the process to the muscle itself. At the head of 
the other canses which incite secondary perinephritic abscesses 
must be placed the extension ef inflammatory processes from the 
cellular tissue surrounding the lower part of the uterus and the 
upper part of the vagina, and also from the pelvic connective 
tissue, upward to the retroperitoneal perinepltritic connective 
tissue. These inflammatory processes are predominantly of a 
puerperal nature, but are developed also from various causes in 
the non-puerperal state, especially after operations upon the 
collum uteri, etc. Finally, they may also arise from so-called 
internal causes, such as idiopathic affections of the coll um uteri, 
exposure to cold, etc. In men, all affections wltich involve an 
irritation of the testicles and of the spermatic corcl 1nay excite 
i11flammation ef llte pericystic and tlte pelvic connective tissue 
in general, which may extend to the perinephritic connective 
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tissue, and there result in the formation of abscesses. Opera
tions upon the rectmn may have similar effects, e.g., exti rpation 
of the rectum, even when the peritoneum is not perforated. 
Koenig 1 relates an interesting case of this kind. The patient 
died of peritonitis, which was secondary to a spreading seplio 
phlegmon in the subscrous ti ssue. This had travcllecl upward in 
the pelvic cellular tissue along the posterior wall of the rectum, 
and had spread itself out in the perinephritic connective tissue 
as far as the colon descendens. 

The occasional occu1-rence of secondary perinephritis in con
nection with ileotyphus, exanthematic typhus, and variola must 
also be borne in mind. It is, however, a rare complication. E. 
\Vagner reports a case of purulent paranephritis, along with pyre
mic abscesses in other situations, that he saw during the great 
variola epidemic at Leipsic in 1870-71. R osenstein observed a 
case of bilateral perinephritis. consequent to typhus, although 
the affection is usually limited exclusively to one side. In addi
tion to the causes already enumerated, taking colcl must be 
regarded as the active cause of periueplnitis in a certain number 
of cases where the di sease is primary. Although we have many 
reasons to mistrnst this much-abused cause of di sease, it is at 
least certain that, in some isolated cases, the first symptoms of 
a developing perinephritis are experienced directly after a sudden 
and decided chill ing or the body. 

Concerning the individual predispositions to the di sease we 
know very little. \Ve cannot explain why exposure to cold , in 
certain cases, causes inflammation in thi s locality ; why diffuse 
perinephri tis of the worst kind is often de,·elopecl after simple 
wounds of the coll um uteri. Since the exci ting cause o[ perine
phritis is most frequently an injury of some sort, it necessarily 
follows that it is especially an affection of adul t age, and that it 
is more frequent in men than in women. In childhood, peri
nephritis is extremely rare. Rosenstein could not find a single 
reported instance of the affection in children. I have, however, 
learned the particulars of a case that occt11Ted in the practice of 
Loeb. The patient, a boy six years of age, received a severe con-

1 Volkmann1s Sa.mmlung kliniscber Vortriige. Nr. 71. 
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tusion of the left lumbar region, which causecl paranephritis. 
The contents of the abscesses were discharged partly into the 
colon, partly through an external incision. The recovery was 
complete. The duration of the sickness was about seven weeks.' 
Trousseau's supposition, that pure ?Leuralgic affections of llte 
itrogenital organs may g ive rise to the development of perine
phritic abscess, does not seem to be supported by the evidence 
adduced by this observer. 

Pathology. 

P athological Anatomy. 

The autopsy in suppurative ~ephritis discloses a collection of 
pus in the capsula adiposa of the kidney and the l0ose connec
tive tissue surrounding it; a true abscess. 'l'he pus is mostly 
yellowish and thick, and mingled with shreds of necroti c con
nective tissue. In consequence of admixture with blood, it often 
has the different tints of the more or less metamorphosed coloring 
matter of the blood. The ini tial stages of the process rarely 
come under observation at the post-mortem table. The collec
tions of pus spread themselves out in those d irections in whicl1 
they meet with the least resistance, particularly along the 
meshes of the retroperitoneal connective tissue, and extend some
times from the lower surface of the liver or spleen to the iliac 
fossa. The resistance of the neighboring portions of the peri
tonemn increases with the advance of the inflammatory process; 
this membrane becomes thickened, and adhesions are developed 
which render its perforation more difficult. 

In the beginning the cavity of the abscess is bounded by rag
gecl wall s, which later on become smooth, and are partly grayish 
red, partly shining white in color. \Vhen the 1rns burrows into 
the neighboring parts the abscess assumes an irregular form. 
\Vhen it has ex istecl for a long time, it may burrow into the 
neighboring muscles-them. quadratus lnmborum , them. psoas, 
and the iliacns. The abscess never undergoes resolution, but 

1 Jabrb. f. Kinderheilkunde. Neue Folge 1 VIII. S. 197. 
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constantly increases in size, and may finally perforate the peri
toneum and empty itself into the peritoneal cavity. In this case, 
in addition to the perinephritic abscess, the section will reveal a 
recent peritonitis, with more or less abu11da11t purulent masses in 
the abdominal cavity. In other cases the absl'ess makes its way 
outwards, either directly or indirectly, by first rup turing into 
other organs. Most frequently these perinephritic abscesses bur
row backward and outward, and open iu the lumbar region. 'Ve 
then find, as a rnle, suppurating cavities of considerable extent 
which communicate with the exterior by tortuous fist.ulous open
ings between the muscles. Much less frequently the abscess ob
taius an outlet fo r itseH by perforating the wall or the ascending 
or descending colon, according as it is situated on the right or left 
side. Even in th is case the pus is often inodorous. A feculent 
smell of the pus is by no means a prnof that a communicat ion 
exists between the intestines and the abscess, because it is often
times present where there is no such communication. Fecal 
masses are rarely found in the pus, even when there is a commu
nication between the intestine and the abscess, because the open
ing is so constituted that it permits the passage of pus into the 
intestine, but does not allow the escape of freces into the cav ity 
of the abscess. There are exceptions to this rule, however. 
Again, grav itation of the pus along the vertebml column is not 
uufreqnently observed. In these cases the abscesses resemble 
the ordina1·y congestive abscesses which start from the vertebral 
column, and they make their appearance upon the inner side of 
the thigh at the femoral ring, or in the anal fold. In very rare 
cases the perinephritic abscess opens in to the bronchi, and the 
pus is discharged by expectoration. 'Vhen the abscPss runs a 
very ch ron ic course we fincl at the autopsy a den e, fibrous rind 
stirrounding the kiclney. Cases of this kind are rare. They are 
most freqltently observed in connection with pyeli tis calculosa. 
llere, as in all cases of paranephritis, which are secondary to 
diseases o( the kidney, e. g., phthisis renalis ancl pyelonephritis, 
the capsnla ad iposa disappears, and in its place a tough, rincl-like 
connective tissue appears. Apart from the primary changes in 
the kiclneys, which secondarily produce perinephl'itis, the phleg
monous inflammation of the perinephritic tissue exerts an un-
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favorable influence upon the renal substance, and excites in it 
more or less marked disturbances of nu trition. Tho Ppithelial 
cells are often in the condition of cloudy swelling. Sometimes 
even necrosis of the renal substance, to n. great(' r or less extent, 
takes place. In other cases abscesses are fo und in the renal sub
stance separa.ted by the capsule of the kid1wy from the perinc
ph1·itic abscesses. In other cases again the kidn('y appears very 
dense and firm, and is at times so compressed that its size is 
reduced to a minimum. However, the markings of the kidney 
are usual ly d istinctly recognizable. 

W e have thus far been descri\ling the appearances presented 
by primary perineplu·itis, and it now remains for us to examine 
more closely the anatomical extension of the inflammatory pro
cess from the pelvic cellular tissue to the retroperitoneal, subse
rous, perinephritic connective ti ssue. Let us consic1er first the 
most frequent form , tlte p uerp eral perinepltritis, which compli
cates puerperal inHammation of the pelvic cellulal' tissue. This 
results most frequently from the development of an abscess in 
the connective ti ssue of the broad ligament in the vicinity of the 
Fallopian tube and the ornries. The abscess insinua tes itself 
between the peritoneum and the psoas and iliacus muscles, and 
rai ses the former from the latter. The accumulations of pus 
which develop themselves about the lower part of the womb in 
the immediate vicinity of the cervix foll ow a diJTerent course. 
The first fi ll up the lower subperitoneal connective ti ssue or the 
true pelvis, and thence accompany the round ligament of the 
uterus, tho Jig. Pouparti i, and the inguinal canal. From this 
situation they extend backward through the fossa iliaca and 
then upward. Also in connection wi th a ffec tions of the bladder, 
of the spermatic cord, and of the rectum , and especially after 
opern.ti on upon these organs, inflammatol'y processes may be set 
np in the pelvic cellular tissue, ancl extencl through this tissue 
into the snbserous ti ssue in the neighborhood of the kidneys. 
' Ve have to deal here with a septic phlegrn on in the perine
phritic connective ti ssue. It is discolored, or a dil'ty yellowish 
color, and presents here and there collec tions of ichol'ous pus. 
It is a lrne phlegmone pnra- et perineplnitica,-we have to deal 
with Lile pl'ocess which has been designated sometimes as cloudy 
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sProus infiltration (Buhl ), sometimes as sero ·purulent cedema 
(Pirogoff). 

SyrnptO'flzatology. 

'Yhe signs of perinephritis appear in the different cases with 
very rnrious degrees of cleam ess and distinctness. ln the cases 
which are secondary to intlammation in the pelvic cellular tissue, 
f. ,q., a puerperal parametriti s, the constitutional symptoms are 
so prominent, and the cases are so rapidly fatal, that the symp
toms produced by the secondary peri1wphritis, if i11deed there 
are any, are entirely overlooked. .Nevertheless, even in these 
<'ases mai·ked pa infulness in tht) region of the kid11Pys is often 
obse1-red. Recovery is possible in some of these cases when 
the contents of the abscesses are di scha1·ged. Kaltenbach' cites 
an instance of it. A healthy woman, on the fifth day after 
delirery began to su!Ier from se1·ere lumbar pain acco111pani0d 
by fever, and at the same time from pain in both inguinal re· 
gions. The symptoms of pyelitis were not prt•sent. ln the left 
ligamentum latum a painful swelling was discovered. ln the 
st'cond week pleuritis set in, and five week s after th~ delivery 
two abscesses were found i11 the region of the kiclnPys, which 
were opened and di scharged great quantities of pus. These 
cases, howernr, are at all events rare. 

The symptoms of primary purnlent perinephl"itis and of those 
forms which are secondary to the variou8 rt> na l di :::HlasC"s1 and 
especially to pyelonepluitis calcnlosa, are far more pronounced . 
.Nevertheles::i, even in a certa.in number of these cases, tlw peri
nephritic abscesses escape the notice of the physician in con· 
set1•11' nce of the local manifestations, such as the pain, being 
overshadowed not only by the ronstitu tional dbt n rbanceR, but 
also particularly by more severe pains eloewhere. 7'111' sy111plon1s 
of primary s11pp1uatiN' ptrinepluitis mani fest themseln's, as a 
rule, as follows: Ont' or the most important initial symptoms 
is the pain. It RNS in snd r1enl y aft1•r exposure lo any of the 
already mentioned caus<'s, is deep-seated, dull or pricking. 'rhe 

1Archiv. f. Gynaek. III. S. 24. 
VOL. XV.-38 
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pain is increased by pressure, especially by deep pressure. This 
pain, which marks the beginning of the disease, usually continues 
throughout its whole course with uniform or increasing inten. 
sity. In other cases the severity of the pains diminishes tempo
rarily, 01· they disappear entirely for days, weeks, or even months, 
encouraging a delusive hope that reco1·ery has taken place. At 
last, however, they set in afresh, either with or without apparent 
cause, and are o[tentimes severer than before. In addition to 
the pain, certain general syinptorns are present from the outset 
of the affection, and indicate that the pain depends on some 
impo1·tant organic disturbance. The patients have a continued 
fever of consiclerable intensity ; the evening temperature usually 
reaches 1U3T'• 0 P. and may be higher, and in the morning there 
are slight remissions of about ?. 0 P. The rigors are followed by 
fever and pespiration. At the same time the digestion suffers, 
the appetite becomes poorer, and the taste slimy; the [ebrile 
attacks are often accompanied by vomiting, and the constipation 
is obstinate and can only be relieved by medicaments, and eren 
then o[ten only incompletely. Sometimes a considerable period, 
during which the patient complains of a feeling of debility, inter
venes between the time of exposure to the exciting cause, and 
the development of the disease in the above mentioned manner. 
\Yhen the suppurative inflammation of the perineph1·itic co nnec
tive ti ssue is consecutive to nephrolithiasis, it is pr0ceded by the 
symptom which will be described in the chapter on R enal Con
<Tetions. \Vhen the affection has la8ted a longer or shorter time 
a 1ww symptom is added to those already described, namely, a 
tumor. The appearance of this symptom is preceded by a con
stantly increasi ng sensitiveness and a sensation o[ increasing ten
sion. An 01·al or rounded swelling is next discovered, usually in 
the lumbar region hut sometimes a little lower down, about the 
situation or the S. romanum. The suspicion that, in the latter 
cas<', the swel ling might be due to accumulation or fmces, disap
pearti if a thornugh evacuation of the lower part o[ the colon by 
nwnns of clysters does not remove the tumor, and percussion orer 
the colon does not reveal the presence of masses of fmces. " ' hen 
the tumor is situated on the right side, the fact that its position 
is not affected by the respiratory movements shows that it is not 
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connected with the liver. As the swelling increases, the shallow 
depre ion, which is visible nnder normal circumstance; in tl1P 
lumbar region, is filled up. Oftentimes a pseudo-erysipelas of 
the corresponding portions of the skin sets in, which may be 
associated with an cedematous swelling, extending in some cases 
over tbe entire back. 

" ' hilst the process is advancing in this manner, a more or 
less distinct and deep·seated ftnctuation can now and then be 
demonstrated. It is by no meaus easy, nor is it al ways possible, 
to do this. The pus lies deep, and long practice is required for 
quick perception of the feeling of fluctuation. At the same time 
the febrile manifestations increase, and particnlarly, as the sup
puration increases, true rigors often occur. Moreover, in the 
course of this purulent perinephritis a feeling of numbness is 
experienced in the corresponding lower extremity, wliich is also 
kept in the fl exed position. As soon as distinct fit1ctuation is 
felt, however slight it may be, it is time to evacuate the deep· 
seated eollection of pus. Ir this be not done early enough, the 
pns clears a passage for itself by burrowing in the direction 
where the least resistance is presented to it. Experience teaches 
that the perinephritic abscess, left to itself, opens most frequently 
in the lumbar region. The collection of pus becomes encapsuled, 
and then a circumsc1·ibed portion of the skin, which is the sc•at 
of the greatest pain, assumes a more and more arched form . 
This spot becomes constantly more doughy and softer, ttuctu 
ates, and at the same time becr>mes mo:·e pointed. Finally a 
perforation occurs spontaneously, or a puncture with a lancet 
suffices to secure an pxit for the pns. Such perinephritic phleg
mons may attain a very grpat size before the pus breaks through 
into any of the localities that will soon be mentioned. As much 
as one or two quarts of pus may escape. 1 have already nwn
tioned above that the pus may be very offensive, even when 
the abscess does not communicate with the in testi ne. How· 
Pver, this is exceptional. The improvement in the general con
dition, which immediately follows the e,·acuation o[ one o[ 
these abscesses, is very marked . The temperature sinks at once 
to the normal point, the pseudo-erysipelas di sappea rs, and the 
bowels, which up to thjg lime were obstinately constipated, so 111e-
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times so much so that purgatives produced no effect, become 
regular. 

\¥hen the abscess is not evacuated through a spontaneous 
opening in the lnmbar region, or through a free incision made 
as soon as fluctuation is discovered, the pus bu nows in some 
other direction. In many cases it sinks into the iliac fossa, and 
the patients complain of severe pain throughout its entire extent. 
A soft , fluctuating swelling then appears above or below Pou
part's ligament, and the pus breaks through spontaneously, or is 
emptied by incision. Sometimes the bn1-sa SLLbiliaca is involved 
in the suppurative process, and then the pus gets into the hip· 
joint, because this synovial sac almost always communicates 
witll the cav ity of the joint. The symptoms assume a different 
form when the pus escapes into the intestine. fo that case great 
quantities of pus may pass off with the sto0ls. Externally 
unpl.ysema, involving the enti re extent of the bark, is sometimes 
dt>veloped. Trousseau has observed thi s twice. In both cases the 
abscesses were opened, and offensive gases escaped with the pus. 
In one patient the communication of tlw abscess with the intes
tine was demonstrated by the presence of pus in the stools, and 
also by the mixtn1·e of fecnlent masses with the pus escaping 
through the incision. \¥hen the pus sinks into the true pelvis, 
it is often di scharged through a spontaneous opening into the 
vagina or the bladder. When the perinepltritic abscess perforates 
the diaphragm and opens into the lung and bronchi, as it has 
been known to do in some very rare uasps, its evacuation is 
effected by mPans of the sndden and immediate expectoration of 
large quantities of pus. 

The rupture in to the peritoneal cavity is the rarest of all the 
terminations of perinephritic abscess. The symptoms that arise 
in that ca e are those of an extremply acute peritonitis. Vomit
ing sets in, the belly becomes extremely painful, the pulse becomes 
very frequent and thready, and the signs o{ the most marked 
collapse prec<>de death. Tlte urine presents nothing character· 
istic in suppurative perinephritis, except in the cases where the 
affection is secondary to a pyelonephritis calculosa. It possesses 
tlw characters or a purely febrile urine. It is scanty, darker, 
even brownish red in color, and contains more or less m-ates. 
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pecific gravity 1015- 1020; reaction acid : no albumen; no casts. 
In some rare ca ·es o[ perinephritis the intlarumato ry process 
undergoes resolution, all the symptoms-pain, [ever, and tumor 
-retrngrading and graduaUy disappearing. 

Complications and Sequelm. 

In a certain number of cases inflammatory processes am 
developt'd in other localities, which oftentimes seem to be con
nected with the perinephriti s, althougl1 this connection iti not 
directly demonst1·able, e. g., pleurisy upon the affected side. 
As these occ ut· in individuals who arc already debilitated by the 
existing suppura tion, they have a tendency to produce rapidly 
increasing exudations. Moreornr, nephriti s is now and thL·n a. 
complication of purnlent perinephri tis, as 1n·ll as o[ othc1· ab· 
scei::iseti. Both complicaLions render the prngnosis vPJ'f mueh 
more unfavorabl e. A rery instrnctive case, which illustrates 
botli these complications, has been recently described by Rahn.' 

Tu this case an empyema of the left side was added to a primary perincphritis 
of thl' same side without it being possible to trace any direct connection hetween 
the two. A(ter the pcrinephritic absce.'>S had been emptied, the increasing dyspna:: :.1. 
madu thorncentcsis a.lso necessary. u.nd the operation gave ex it to an ichorous puru
lent exucbtion. To the symptoms of these two affections the signs of an acute 
1mitoniti<i were added ::i few dnys before death. At the same time the urine hccamc 
Llackish brown in color, and examination revealed the prcr,;,c ncc of large quantities 
of albumen, tuhc-casts, and blood, which had never been present before. 

Pneumonia o[ the aITected side has also been met with as a 
complication o[ perinephritis suppurativa. If the perinephritic 
abscess burrow downward it may g ive rise to abscesses in the 
M. psoas by the extension of the inflammation to that muscle. 

D iagnosis. 

I have already pointed out above that the symptom' o[ peri
nepbritis consist of pain, certain general disturbances, especially 
fever, and a t umo1· ill the region of the kidne.rs. which is clue to 

1 Inaugural -Dissertation. Berl in. 1873. 
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the formation of pus. The diagnosis must consequently be 
based upon the presence of these symptoms. In certain cases, 
neverthe!Pss, the diagnosis is very difficult. The pain itself is. 
in general, bnt slightly characteristic in the beginning or thf' 
disea8e. \Vhen, however, the pain is localized by the patient 
deeply in the tissues, is unilateral, and follows one of the 
known ca.use::; oC the disease, such as a contu::;ion or a sm·ere 
strain , it famishes at least a hint to th diagnosis. This will be 
supported by the presence of another weig hty symptom: the 
consti tLttional disturbances, especially the fever, which does not 
accompany other paintul affections in the lumbar region. Neu
ralgic affections, as well as mttscular rheLunatism of the lumbar 
region, run theil' course without elevation of temperatu re, or the 
latter, at most, with a slight ephemeral fever. Oftentimes, after 
the affection has existed for some time with fever and pain, 
an rilmost complete cessation of all the symptoms sets in, which 
may easily lead to error in the diagnosis, and may be ominous 
for the termination of the disease in conscq uence of the neglect 
of the necessary treatment induced by the apparent reco\'ery. 
'rhe differential diagnosis from other affections of the kidney
for instance, from hydronephrosis, echinococci, malignant new 
growths, and especially from pyeliti s and pyelonephritis-may 
be difficult, because all these renal diseases lead to the [ormation 
of a tumor of the kidney. As the diagnostic points will be dis
cussed in the description of each of these affections, a brief 
recapitulation of the most important of these differnntial points 
must suffice at this place. In byclronephrosis :tnd in echinococ
cus the tumor is usually painless; aud, moreover, these diseases 
are not accompanied by fever, except when complicated with 
other affections. In hydronephrosis a fh1ctuating nodular tumor 
of the kidney is frequently felt. In carcinoma of the kidney a 
pseudo-fluctuation is perceived in ra re cases, when the tumors 
are very soft; usually the tumors am irreg ularly noclLtlar, of 
vPry finu consistency, without flnctnation, and exceedingly pain· 
fnl, :incl are often accompauied by haimaturia. Here, also, fever 
is absent. Moreover, all these tumors of the kidney almost inva-
1'iably extend in the process of development forward toward 
the cavum peritonei, while the great majority of pel'inephritic 
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abscesses are (oun<l by far most frequently in the lumbar region, 
on the dorsal sur[ace of the body. '.\Iuch more difficult may be 
the differentiation of perinephritic abscesses from pyeliti s and 
µyelonephritis, which are, indeed, often complicated by perine
phritis. Fever, pain, and tumor, are all present in these cases; 
the condi tion of the urine, however, is diag nostic. This is com
monly normal in perinephritis, for the abunda11t m a tes, which. 
are found in thi s as in every febrile urine, cannot come into 
consideration ; whil t in pyelitis and pyelonephritis, provided 
the urPte1· is not obstmcted, a purulent RPdiment is always 
found in the urine. An accurnte consideration ol the etiology 
and of the mode of development of the di sease will a lso affo1·d " 
protection against error. Moreover, the muema of the skin, 
provided it be p1·esent a t all , is a diagnostic poin t fo r peri 
nephritis, (or it is never a symptom of pyeli tis. Superficial 
phlegmons of the lnmb:u · region shottld 1wver be confoundeu 
with perineplu·iti c suppurations. They ru n a more rapid course, 
and in consequence of the st1perficial position of the pus the 
skin reddens early, aml distinct fluctt1ation is easily perceived 
after a sho1·t tin1t>. 

The fl exed position of the thigh, which is similar to the posi
tion assumed when there is intlammation of th P :IL psoas, may 
readi ly excite the suspicion that thi s muscle is alrected, and the 
difkrential diagnos is may lw bese t with cliffi cultieB. Tlw adi
pose tissue surrounding the kidney lies on this muscle, and a 
sharp differentia tion of the two processes i ll l ra oitam is often no 
easy task. In the case reported by Rahn, that has been already 
mentioned, the two following p oints decided the diagnosis in 
favor or a perinephri tic abscess : first, the cirnumstance that 
tlexion of the thig h did not excite any decided expressions of 
pain on the part o[ the pa tient; a ncl, secondly, the fact that 
pressure over the regio renalis was ex trPmely painful. In 
psoitis exactly the opposite would be the case; here it is 
exceedingly diffi cul t to Hex the thigh, while pressure upon the 
regio renali s produces no pain. Trousseau, while speaking of 
the diagnosis or perinephritic abscesses, warns us to bear in 
mind, while examining a tumor in the lnm bar region, tha t, at 
the very spot where the tumor usually projec ts, the variety ol 
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hernia to whith J. L. Petit has gh·en his name also occurs. HP 
ltad in mind then a case in which a mistake woL1ld have been 
made j[ the su rgeon had not made an :tttempt at reduction 
before proceeding with the contemplated incision. In snch rar·· 
cases, however, the symptoms of acu tc strangulation , whirh 
would at once point to the diagnosis, would never be absent. 

D1tratio11, Termination, and Prognosis. 

Primal'y pel'ineplt l'itis usually rnns a rapid eoul'se. Fre· 
quently tl11· affpetion ends fav orab ly within a few wePks, when it 
iti recoguizt:d i11 the beginniug an<l treated properly, and an ex it 
fol' tlie pus is secured at the propel' time. The prngnosis in such 
cases cau, iu genernl, be conside!'ed favorab le. The wound 
usually closes after evacuation of the abscess in simple, uncom· 
pl icated cases. 

In a few cases recovery appears to tak~ place without suppu· 
ration . Lebert describes a case of this sort: 1 a distiuct swelling 
existl'd in the right renal region, with excess i,·e painfnlness antl 
subsequent paresis of the lower extl'emity. The inftamnwtion 
was apparently situated in the c<11 n1l'ct irn tissue behind the kid · 
ney. After repeated applications of leeches, inunctions witl1 mer· 
curial ointment, and, later on, the use of a vesicant, resolution and 
complete rncovery took place. The longer, however, the process 
is protracted in the primary cases, the more unfa,·ol'able becomes 
the prognosis. This is partly because the pus then bu!'rows in 
various directions, and, by opening into important organs, may 
lead to a fatal termination, and pat"tly bemuse the long.eon· 
tinued fever ancl the protracted suppuration not on ly undprntine 
the strength of the patient, but a lso excite ,·arious dangerous 
complications. If the pus be not evacuated at the proper time, 
the fever sometimes rather rapidly assumes t!ie character of a 
febris hectica, with coll iq uative discliai·ges. Later on a typhoid 
condition is developed, and death is precedt'cl by coma and 
deliritrn1. \Vhen, however, the abscess in the perinephritic 
tissUL' opens spontaneously, after it has underm ined the muscles 

1 Virchow's Archiv. XIII. S. 532. 
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in difTprenl di1·pctions. a long inten·al will daps<' in the most 
favorable rasf's lwC01·e t lu• sinuo us, irregular, fistnlous canals wi ll 
rlo·e. En•n a[ter rnptun• of the absceS'i<'S into the colon anJ 
the brnnchi. recovery has several tinws bP<·n known to occur. 
'flw prngnosis is, howe''<'l', always very dot1btful when the patho 
logica l process<>s nrP so compli cated. The prngnosis is absolutely 
bad when rupturp into the 1writo1wal "ir takes place. 

In the secondary peri1wphriti s whieh fo ll ows puprperal pro 
cesseti 01· infr•rt ious disea8t?s, the prognosi:::; is almo:::it alwayH 
Ullfa\'CH':lble Oil account or thP gravity or fhE' Orig inal disease j it 
is not nrnch better in the perinephritis which is secondary to 
calculous pyelo11ephriti s. 

Treatm ent. 

Although tlw trpatment of primary perinephritic abscesses 
properly belongs entirely to the department of surgery, still the 
physician must be thoroughly acquainted with the rnles that 
t•xpPriencP has sanctio1wd fo r it. The disL•asL' will come under his 
hamls on 'tecoun t or its scat and the const itt1tio1ml disturbances 
cornwcted with it, a nd he must not a llow hi111 sel[ to b1• gnilty of 
any sins of 0111iss ion. In the first place, the c• nerg,•tic applica
tion or cold in the form of ice-bags or ice-cold compresses, as 
well as absolute !'est, am to be reco111111ended, espt·c ia ll y wlw11 
the d isease is clue to traumatic intluences. The bowels must be 
empti ed by means o[ clysters. The length or time during \\'hicli 
the employment o r colcl must be continued will depe nd 011 the 
pain, th ough in a certain number of cases, where th<' patiPnts arn 
in t!'lligent and observant, the application o[ ice may be con
tinuPd as long as it causes a sensation or comfort. Should tho 
pain 111oderate, absolute rest must still be enforced for se"~ral 
tfay,<, until the pains ancl fever are entirely over. H in spit<' or 
these measurf'$ a t.nm or forms df'ep in the tissues, we may 
attempt to bring about resolu tio n b,1· the use of mercurial pre· 
paration", espec ia ll y by inunctions with gray oi 11 t111e11t, \\'bil e at 
the ;amP lime the pains are controlled by morphia ancl sleep is 
inclnced by chloral hydrate. If the redness of the skin has 
already appeared, th" gra,1· oin tment will be of no furtlu·r USL'. 
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Poultices are then indicated, and, as soon as the first traces of 
fluctuation ><re perceived, the abscess must be opened. The open
ing is best made with the knife, a nd should be suflicieutly large 
to allow tl1e free escape of the pus. The incision in Lite skin 
must be longer than in tl1 e deeper tissues, to enable the pus to 
fl ow out read il y. In making the opening, the d ifferent layers of 
the titi&n<>s should be div ided in turn, all divided arteries should 
he "ecurPd, ,wd in order to avoid all bleeding the d ivision of the 
several layers shou l<l be made upon the grooved director. The 
incision is at ,,11 events p referable to opening by escharotics. 
which is a t.edions and painful procedure, does not protect 
ngainst lH•morrhage, and is here quite useless, since it is not 
1H··cessary to prodnce adhesions of the abdominal walls to the 
deeper parts, in order to prevent the entrance of pus, etc., into 
the 1writoneal sac. E vacuation with the trocar, or by means o[ 
Chassaignac's drainage, possesses no advantage over the knife. 
The tl'Ocar does not empty the sac completely, and the drainage 
keeps up a long continued suppuration in consequence of the 
irritation it pl'Oduces. 'l'he remaining surgical treatment, especi
ally that of casual burrowing of pus ancl congestive abscesses. 
must conform to the rul es of general therapeutics. The intemal 
medication must be sy mptomatic and especially sustaining. At 
the same time the fever must be kept as much as possible within 
bounds, by the use of preparations of quinine and quinine itself. 
The "om plications are to be treated according to the special 
indicatio1is which they present. 

The Degenerative Processes of the Kidneys. 

Cloudy Swelling ancl Fatty Degeneration of the Kidneys. 

LITERATURE :-The works mentioned upon page 543 and Goo. John80n, Brit. Med. 
Journ. 1873. (Schmidt's Jahrbb. 161. S. 258.) 

Etiology. 

Experience has shown that the causes of cloudy swelling of 
the kidneys, which is observed as a result of granular (parenchy-
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matous) degenemtion of the epithelial strnctures, as well as o[ 
ratty <l egPTleration O ( the secreting elements prOpe1·-both Of 

which conditions cliffe1· from each other only in degree and are 
not to be confounded with fatty intiltration-are to be referred 
to a variety o[ pathological processes which possess only this 
feature in common, namely, tha t they give rise to disturbances 
o[ nutrition in either a few or many organs. These disttubances, 
moreover, may affect the kidneys alone or even only portions of 
them. 

Among the general causes (changes in or diminution of the 
Pntire mass of the blood) may be enumerated the fo llowing: the 
infectious disea es, the pyromic and septic processes, extensive 
phlegmonons processes, the acute exanthemata (especially vari
ola), tuberculosis miliari s acuta, rheumati smus articularis acutns, 
etc., as well as many poisons, such as p lwsplwrus in particular, 
sulphuric acid, carbonic oxide, and otl1 ers; further, extensive 
burns of the skin (\Vertheim), and finally, the so-call t'd progres
~ive pernicious anremia. (Bienner, Gussernw, Jmmermann). 

To the local causes (local hinderance to the blood supply) 
belong: venous stasis and induration o[ the kidneys; inflamma
tory processes in the kidneys, namely, interstitial diffu80 nephri· 
tis and circum scribed forms of intlammation, as well as, finally, 
embolic weclge-shaped infarctions with granular and fatty dPgen
eration, following embolism of the arteries with complete occlt1-
tiion or the blood-ve;sels. (Upon embol ic infarction of the kidnPy, 
('Om pare page 605.) 

Pathology. 

Patlwlogical Anatomy. 

The process chiefly affects the cortical substance, most of all, 
the convoluted portions of the uriniferous tubules. It is part.i
cularly in the acute processes that the epithelial cells become 
swollen ancl so give ri se to a ; light swelling of the organ in toto ; 
the portions which have undergone this change appear anromic 
and of a grayi sh yellow color, whilst the pyramids, whieh for 
lhP most part have escaped this change, appear dark red in couse-
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qnence of the collateral fluxi on. The epithelia of cloudy portions 
of the tubules appea r at first homogeneous, highly refractive, 
and shining; later on they are finely granular, and consist final !) 
of a unifo1w mass, in which can be distinguisliPd finer (albumi· 
nous) and coa1·ser fatty granules. The more intensirely and ex
tensively the cause acts, in so mu ch t11e mon_. mark.Pel dPgreP 
shall we find the fat metamorphosis, the most prnnounced degrees 
being enconntered in phosphorns poisoning. The epithelial rell H 
become disintegrated and fill up the lunwn or the uriniferous 
tubules. The acute septic processes bring abont very early a 
rapid destrnction of the epithelia and softening of the entire 
organ. Very often so-called tube-casts are found in the urinife
rous tubules. 

Symptomatowgy. 

\Vhile referring my readers, for more complete details. to 
those sections of this work which treat of the fundamental pro
cesses causing granular and fatty degeneration (specified on page· 
603), I " ·ill here intrnduce two points only, to wit, the occurrence 
of tube-casts in the mine, and the occtu-re11ce of albnminuria. 
In case of fatty degeneration of the epithelial cell s, the casts are 
covered with gra1mlar masses and fat-drops. Albuminuria b 
very frequent, but is also not constant. It only occurs in so far 
as its fundamental causes are present, riz., d1anp;es in the walls 
of the vessels and modifications in the degree of blood-pressure. 

Leaving the question of the diagnosis, the duration, the 
course, termination, and treatment to be studied in connection 
with the description of the fundamental diseases. I will here 
briefly and in a supplrmentary manner consider 

Hemorrha~it lnrarttlon of the Kidneys, 

so far ns this leads to early fatty alteration of thP epithelium of 
the urinary tubules, as the result of an a rrest of the supply o[ 
arterial blood. 

Compare Virclww, Gcsammeltc Abhandlungcn.-Cohnheim, Embolische Pro
zcssc. 1872. Bcrlin .-·vo1t Recklinghausen, Virchow's Arch. XX. p. 205. 
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Etiology. 

This is not the place to give a more minute description or 
the gen1>ral method or orig in of the hemorrliag ic in farctions 
whil' h al'ise from embolisms. Colmheim's admirable experim en
tal i11vPstigalions !1ave thl'own great light on this subj1•e t. The 
con"1u~ io 11 s which this observer has drawn from his cx1w riments 
on the fl'og's tongue, with regal'd to the pathology of infa,.ctions, 
ha w most sat isfa..to1·i ly clea !'ed up numerous hithel'to c11tirely 
incomprnhensiblc points, fol' tlw explanatio11 of which the term 
infauTLion has too oft<' ll been called into requi sit ion. I t may 
snflke here to adduce the most important points beal"ing on 
infal'etion or the kiclney. The fundament,tl condition on which 
it depends is obstru ctio11 of a brauch of the renal a l'tPl'y. Infa 1·c
tion:; very seldom occur a ftn obstruction of the main tru11k of 
tlw l'enal al'tery (seep. 608). The renal a l'tery rullills one of the 
first conditions ror the OCC UI'l'e nce Of an infarction, inU S!llU Ch as 
it Wl'Y completely rnpresents a terminal al'tery-that is to say, 
the injection of a bl'ancl1 of the l'enal artel'y, bPfore it enters the 
hilus, only fills the tenitory directly supplied by this branch, 
<Lncl 011ly very few ancl sma ll 'uterial anastomoses are found to 
Pxi st between occasional little branches of the capst1lar ancl rp11al 
art1•ries. Thes~ wo11 lcl not suffice, in case of obs trnction or 't 
branch of thP renal artery, to produce collatmal circulation. 
Having taken it fol' gmnt1·d t hat obstrnctio11 of such a bm11ch or 
th•' 1·e1Jal artery has tak.·11 place, and knowing that the renal 
vein:s havf' no va.lve:s, we :sha ll ltavf' no difficulty in conceiving 
how i11farction o r the kidnt•y resul ts, in accorda nce with the 
viPw::; dcduc{-ld from expf' rirn1.)ntal observation::; concerning tl1e 
procc·sses that obtain duri ng the formation of a n infaretion. 
lnstPad of infarction or a portion or the kid11ey supplied by 
such a tRrminal arte l'y, howPvPr, necrosis or that portion may 
takP place (co mp,u·•• µ. 608 et seq.), and a cer tai n sc•ri<"" or eond i· 
tions lllllSt be r11lfiJJ<'C] if 'tll infarction is to bP dcve!op<'d before 
necrosis of the kidnt>y tissue supervenes. These cond itions con
sist of a distinct,, hackwa1·d.fiowi11g, venous current, and an 
actual total obstrnction, by mPans of the thrombus, of the arte-
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1'ial branch supplying the part in question. "rhatever arl'ests 
or hinders the \'enous reflux, or renders it more clifficult, will 
also hinder the forming of an infarction and favor nenosis of 
tissue. For all the details of thi s process I refer the reader to 
Cohnheim's g reat work. All that could lw <lone here was to 
gh·e the most general outlinP. 

Aside from obstrnctions of the renal artery through ~mbolis111, 
the development o[ infarctions mlLy also be occasioned by wound 
ing of the n'mtl artery. Von R ecklinghausen clesc l'ibes such a 
mise. The subject was a boy thirtePn yeal'S of age, who died 
eight cfays aftt•1· a [:ill from a considerable height. The renal 
artery, as well as one o[ its twigs, showed a c.'ireular rent and th~ 
iom1atiuu of" thrombus. 

Pathology. 

Pathological .1lnfltoiny. 

Hemonhagic infarction of the kidney, in its fresh condition, 
presents itself as a blacki sh reel, tense wedge, sharply bounded 
on thrne sides, aud prnjecting a littl e beyond the level of the 
neighboring parts. The b<tse of this wedge is directed towards 
the periphery, the apex towards the centre. After a short tirnP 
it begins to change color, soon a:;snming an intens Jy yellow hue 
At the same time tlie infarction becomes somewhat more volu 
minous, and the epithelium unclergot>s fatty degeneration . After 
a longer period shrinking of till• in[<trcti on takes place, the 
wedge-shaped collection grows na.nower

1 
and dense connective 

tissue takes the place of the renal cortex. 

Symptomatology. 

Hemorrhagic infarctions of the kidney give ri se to no symp
toms dUl'ing life. There are but ,·ery rare exceptions to tl1is 
rnle. Trattbe has described snch a case. A patient who was 
suffering from insuftlciency of the aortic valrn, who hacl felt quite 
well during the evening, being particularly free from pain, was 
suddenly wakened at night by a severe plLin in the region of the 
right kidney, extending into the thigh of the same side. Prell-
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sure over the right loin, dircctecl inward ::; au cl 11 pwards. imnn .. <li· 
ately below the tweHlh rib, was extremely pain[uJ. .\ ; long a-; 
he lay quietly on his right side, he was almost free [rorn pain; 
on mov ing the trnnk and on coughing, pain was incrpased. 'l'hf:>rt• 
was no blooll in the 1uine. 'rhe pain soon pa:;sed away. Fh·e 
days after the beginning of these symptoms he died. A larg" 
infarction was found in the right kid11Py; tl1is prntruded abon· 
the surface or the kidney, which was not true or other infaretion ~ 

found at the same time. 
As regards the diagnosis of hemorrhagic infarction of thr kid

ney, it is eddent, from the above statements, that it ca nno t 
generally be made during life. \Yhenever one of the fundamen· 
tat diseases is present which give occasion to the formation of 
infarctions-if the symptonrn arise which were pres,•nt in T1·aulJe":; 
case-one may suspect larger infarctions in the kidnl'y. 

Course. Prognosis. 

Inrarctions of the kidney are chronic in their course. A con
siderable time elapses between their first dc·,·elopment a nd the 
formation of a cicatrix. 'l'he large number of older and more 
recent renal infarctions which are found on m::tkiug post.mortem 
E'Xaminations-in rasps where no change in th e action of the kid
npys was obsl'1·ved ilu1'ing life-teach us thal, as such, they do 
not matNia lly vitiat~ th<' prng.nosis. The latter depends on the 
character of the fundamental di,ease. ancl of other serious com· 
plicalions of the same, upon which we cannot here enter morn 
specifically. 

Therapeutics. 

Treatment is powerless. At most, as in Traube's case, local 
abstractions of blood may be undertaken if there is excessive 
pain. 
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Necrosis of thr Ji:idury. 

LlTRRATURtt.-Thc works givf'n on pnge 543, and Colmhci:m1 Untcn;uchungcn Uber 
die embolischcn Prozcs.<;c. Jkrlin. 1872. 

Etiology. 

W e have seen, when studying snppurative nephritis, that, as 
the restli t of di ssecting in1fammation and snppuration, individual 
po1tions of kidney tissue may be detached frorn their Ol'ganic 
eonnections, and may be voided with the urine as dead parts 
(compare pages 556 and 557). Aside from t hi s, however, necro
fi is oi kidney tissue takes place in larger a reas, wl1 en the l'(•nal 
arteries are obstntd<•d, cwd when the conditions deset"ibed on 
pages 605 and 606, which would admit of the occurrence of an 
infarction, do not exist. Those portions which are shut oif from 
nourishment undergo necrobiosis. Necrosis without infarrtion 
is especially liable to follow obstrnction of the lrnnk of the 1·enal 
artery. 

Pathology. 

According to a careful observation of Bartels and Cohnheim 
(1. c., p. 76), the uri11e undergoes no morbid al teration in nen osis 
of one kid ney, that has resulted form obstruction of one renal 
artery. 'l'he case was that of a boy eight years old, wlto suf
Jered, among other th ings, from an embolism qf tlw l'lltire lejl 
renal artery, caused by extensive tlno111bus rnasses which ex isted 
in the left ventricle, and which were, in part, lloated away in to 
thP pt'ripheral arteria l system. This kidney was increased in 
width, but particularly in thicknes$. The capsule, as well as 
the adipose tissue surroundi ng it, was swollen and jniry. The 
<'apsu le was easi ly detached, its surface smooth am1 marbled. 
Quite irregular, washed-out, ill -defined red "pots stood fo rth in 
contrast to a dull, yellowish gray, clay-colornd grou nd. In con
sistency the organ was moderately firm. On section, the entire 
cortical sub,;ta nce appea1·m1 clay-colored, Juil'eless, pale and 
dull, extrelflely opaque, as if dead, while the pyramids were of a 
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tolerably lively, bluish red color. In the midst of the cortical 
portion anrl in some of the pyramids, peculiar, deep bloody red 
spots were discernible, being irregularly distributed, and not 
sharply bounded. In these the l\Ialpighian corpuscles could be 
recognized as red points, whereas they could not be distinguished 
with certainty in the clay-colored zone. The line of demarcation 
between the straight a nd convoluted divisions of the urinary 
tubules could be distinctly made out with the naked eye. All 
the larger arteries that were cut across by the section were fill ed 
with a firm, dark reel plug, which could be traced backward, 
quite continuously, into the main trunk of the rnnal artery. 
With the exception of a piece one centimetre in length, at the 
beginning of the artery, this vessel was totally obstructed 
throughout its entire extent and in its larger branches. The 
larger veins contained only a li ttle thi n, fluid blood. The peh-is 
of the kidney was empty. l\ficroscopically, the renal epithelium 
of the necrotic kidney was distinguished solely by its moro 
clecidedl y granular character. The only blood-vessels in the 
organ which contained an abunda nce of blood were those sitn 
ated in the dark reel spots, and here, too, blood-corpuscles could 
be clearly demonstrated in the interstitial tissue o[ the kidney. 

The swelling ancl thickening of the peri-capsular tissue might 
be regarded as the beginning of an infll1mmntory reaction of 
these parts, called forth by the irritl1tion of the necrotic ti ssue 
in the kidneys. 

Amyloid Degeneration of the Kidney. (Larclaceous or Waxy 
Kidney. ) 

L iterat1tre, Definition, and History. 

In addition to the literature given on page 543 
Virehow, his Arch iv VL and VITI. Deutsche Klinik. 1859; nlso Ccll ularpathologic, 

Gcschwlilstc. IL p. 016.-Meckel, Chari tti-Annalcn. 4. Jnhrgang. 2. Heft. reprint. 

-Friedrcick, Virchuw's Arch. XI. p. 393. Xill. p. 498.-Beckmann, ibidem, p. 
94.-Tudd, Clinical lectures on certain diseases of the urinary orguns. 1857. 
KekuU, Verhandlungcn des natur-histor. medic. Vcrcins in ll c.:idclberg. 1658. p. 

144.-Traub11, Gcsn.mmcltc Britrii.gc. u. s. w. 1871. It. 1. pp. 37:3 and ;178. (These 
works date from the years 1858 and 1859) i also Traube, Oiu Symptomc dcr 

VOL. XV.-89 
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Kmnkhdkn des Respirat.- u. Circul.-Apparats. Licfcrung 1. 1RG7.-Ne1tm1Jnn, 
D eutsche Klinik. 1860. Nr. 37. - P leisc!tl und K luh, Wiener med. Woclicn
schri ft. 1 SGO.-C. Scl11nidt, Annalen der Chemic und Pharmacie. LX. 1859. p. 
2JO.-E. ll'ognrr, Archiv f. lleilkunde. 1861. p. 481.-Grainuer Ste1£m·t. 
Edinh. med. Journ. Feb. 1861. Aug ust, 1864.- K illwe uncl RudneiJ: Virchow's 
Archi\·. XX..XIlL 18GJ .-Jl. Fisclier, Berlin. klin. Wochcnschr. 186G. Nr. 27.
B'cr, Eingcwcidc-syphilis. 1867.-J. lVill:s, Guy's Hosp. Rep. 186J . p. 4.;.
T. Tir: Ptrry, the same. 18G4. p. 315.-Cvhnlieim, Virchow's Arch. X:XX[fl. p. 
Ir;.}. nnd LlV. p. 271.-P ilz, Jahrbuch f. Kindcrhcilk. Ncue Folgc . III. reprint. 
-Gcrlmrdt, Kindcrkrnnkh citcn. 1874. 3 Aufl.-Jnaugural Dissertations by 
Fd1r (Bern. 18GG), Mucnzel (Jena. 186J), Tosca und Tafslcr (Greifswald. 1867), 
TVolff(Bcrlin. 1860).-E. Modrujewski, Archiv. f. expcrimentdlc Pathologic. 
I. p. 426. -Senator, Virchow's Archiv. LX. p. 476.-Jolrnson, Brit. med. Journ. 

1873. 

Our virws with regarcl to amyloid degeneration in genPral, 
and lhat of the kidneys in particnl&r, were a long time in clear
ing up. The altered appearance of certain organs that had 
undergone this degeneration ~lid not escape the k een observation 
of the older physic ians. Antoine Portal, in 1813, in hi s Diseases 
of the Lh·cr, p . 365, describes the liver of an olcl woman, who 
Jiad rnrious exostoses and tumors about the genital s, as "reduit 
en une substance pareille a du lard, soit pom la couleu1-, soit pour 
la consistance." Similar observations are fonnd in Bndd, 1 uncler 
the heacl of'· Scrofulous Swellings and Hypertrophy of the Liver." 
At the same time none of tlwse autl1ors makes mention of simul
taneous di sease of the kidneys, althoug h later experience has 
taught us that this is probably never absent in case of amyloid 
degeneration of the liver. Furtlwrmore, these physicians hacl no 
d ear conception of the nature and essence of these allerations in 
the liver. In 1842, Rokitansky first designated the lardaceous 
kidney (which had hither to been regarded as simple Bright's 
disease) as a sepamte (eighth) form of Bright's disease. He 
depicted its gross anatomical condition, clearly set forth its essen
tial r·haractrristics, recognized the fact of its constituting bnt one 
memlwr of a group formed by simultaneous affec tions of the liwr 
and spleen, anrl noted the relati on or these afTPrtion s to certain 
definite cachexias. Rokitansky considPrecl that, in thi s di sease, 
the orgnns in qnrstion were infiltratecl by a Jarclaceous, albumi-

1 On Diseases of the Liver , London, 18-iG. 
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nous, translucent substance. For more than a decade these views 
or Rokltansky's remained unnoticed, uutil \"i1·chow and Meckel 
almost simultaneously devoted themseh-es to i1ll'estigating the 
substance thus deposited in these organs. The rnrious etiologica l 
conditions of this affection were very fully set forth by Meckel. 
Ile regardPd the essential point in the degenerative process to 
consist in the cle,·elopment of certain fats and lardaceons matters, 
which were more or less identical with cholestcdne. He estab
lishecl the iodine ancl sulphuric acid reaction, distinguishccl "lard
recl" and "Jard-violet" as varieties of the same, ancl clesignatf..>d 
the dis1•ase as the hnchreous or cl10lcstel'ine cliseasP. Yirnhow 
pointed out the enors in ~feckel's method of clemo11stmtion, 
taught that the reactions of cholesterine and Jard were by no 
means identical, anc.l attribntecl the changes jn the organs con
cerned to the deposit of a peculiar suh;tance, whose reactions 
snggPsted tlw cel lul o::::e g roup, nnd which, for this reason, ho 
calle<l amyloid matter. The labors of Frieclreich, Kekule, ancl 
('ad Schmidt, as well as the more recent ones of Kuehn" and 
Rnclnefl' have complct<>ly O\"Crthrnwn the former Yicw, to tlte 
effect that the amyloicl matter bclonge<l to the group of carbo
hydrates. Moclm~•jewski has recently furnishccl stil l further 
pmo[ of the alburninoid cha1·acter of this substance, by showing 
that its ultimatc analysis yielcls proclttcts identical with those or 
albnminoid substa nces. Aside from pathologico-anatomical and 
chemical questions, this affection of the kid1wys lias, of late, 
acquired increased interest from the fact that more ddinite 
results ham been reachctl in the matter of its diagnosis, and, 
within certain limits, o[ its treatment as we11. " 'Lile J\lcckPI, 
yielding to the clemancl for a nomenclature co1wsponcling to the 
symptomatology, was satistied with the name or Bright's disease, 
which at that time was still quite an imposing name, most impor
tant points bearing on this subject have been furnished by the 
labors espec ially o( T.icld, Traube, ancl Grainger Stewart, and it 
has been further enrichecl by an additional series of special im·es
tigations and reports of cases. 

With rcgal'Cl to the position which amyloicl clege1wration 
occupies in the system of pathology, it will be found that some 
authors, even at the present clay, treat of it under the head of 
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Inflammatory Affections, and in connection with Brig ht's disease. 
The two processes, as we shall see hereafter, may complica te one 
another. On the whole, in view of its nature and its course, 
amyloid disease of the kidney is to be discussed under the head 
of the Degenerative Processes. 

Etiology. 

Virchow characterizes the etiology of amyloid c1egcneration 
briefly and strikingly when he says this disease is always the 
result of a cachex ia. It is most frequently found associated with 
the syphilitic, scrofulous, or tubercular dyscrasia. But, aside 
from the fundamental diseases above designated, there is a series 
of other affections which are likewise, though not so frequently, 
followe<l by amyloid degeneration. Amyloid matter is sometimes 
developed when we cannot find the product of any such dyscra
sia in the dead subject and when the history of the case has given 
no i ndkation thereof. 

In by far the greater number of instances the processes which 
give ri se to amyloid degeneration are those characterized by tedi
ous suppnrat.ion, especially resulting from chronic disease of the 
bones, or it may be of the skin and other soft parts. 

So far as we know at present, amyloid degeneration is de
veloped under the following conditions: 

Disea.ies of the bones are particularly liable to develop it. 
In case of rariPs or necrosis, in scrofulous snbjects, the kidneys 
are ,·ery liable to be attacked with amyloid disease. Rayer, even 
in his time, reported a large number of cases in which such affec
tions as this were associated with albnminous nephritis-he was 
not acquainted wi th the division into amyloid degeneration. 
Gangrene and suppuration of the larger long bones especially 
predispose to this affection. It is also often dev~loped in fungous 
inflammation of the larger joints in scrofulous subjec ts. 'l'rau· 
matic injuries, and especially gunshot wounds of the bones, 
with cl1ronic snppnration, should likewise be mentioned here. 
In such cases but a few months from the ri se of profuse suppnra· 
tion suffice for the development of amyloid degeneration. 

I would farther call attention to some other causal conditions, 
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viz., those diseases or the bone which follow rheumatic periosti
tis and sirnple prolonged ulcerations of sqft parts-for instance, 
very chronic ulcers of the feet. The amyloiil degeneration very 
often does not appear until the diseased process in the bone is 
healed. So far as ulcers of the feet are concerned, the observa
tion is worthy of prominence that amyloid degeneration of inter
nal organs is very apt to take place if these ulcers pursne a 
chronic atonic course; often, indeed, though by no means 
always, when, after lasting for years, they are preparing to heal. 
After Lindwmm, in 1862, had reported some observations to 
this effect, the matter was more carefully followed up in 1866 by 
H. Fischer. On observing a large number of chrnnic ulcers of 
the feet, he found that, without the development or any other 
dyscrasia, albuminuria was developed in seven per cent. of the 
cases, and in four per cent. of these it was occasioned by amy
loid degeneration of the kidney. Since that time the number of 
observations bearing upon this point has very much increased. 
"'e know nothing of the more immediate conditions under 
which amyloid degeneration is developed. 

Rokitansky gives racltitis as one of the causes of this condi
tion. These cases have, at all events, thus far been rare, and it 
is not yet certain that, in such cases, the kidneys participate in 
the amyloid process. 

In constitutional sypltilis, on the other hand, amyloid degen
eration of the kidneys occurs pretty often. Frequently, how
ever, nothing but the remains of syphilis can be fonnd, without 
a single active symptom. Occasionally our only information 
with regard to previous infection and its results is obtained from 
the history of the case; so that the amyloid changes are regarded 
as constituting part of the cachectic stage of the constitutional 
syphilis. It bas been frequently asserted that the nse oi mer
cury also has a shar~ in the development of this condition. All 
that can be said with certainty is that urine which contains mer
cury will now and then be found to be albuminous. But this is 
by no means always the case, as Kletzinsky thinks. Jnlius 
Miiller 1 never found albumen in the urine when mercury was 

I Arch. f. Phnrmacie, cxcrv. p. 9. 
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present. Kussmaul' believes that the albuminous character o[ 
the urine in mercurialism may be referred to a mercurial catarrh, 
and does not consider it as proved that mercury also causes amy
loid degenerntion. 'Vith regard to constitution'11 syphilis, ono 
observ'1tion wbich has been made repeatedly is of interest and 
of practical significance, viz., that it by no means only attacks 
persons who are b'1dly not11·ished, but also those with a well
developed fatty layer and powerful muscles. Rokitansky has 
seen amyloid degenerntion in congenital syphilis. 

Chronic pulmonary pllthisis is not infrequently associated 
with amyloid degeneration. E. \Vagner found it in seven per 
cent. of his tuberculous patients. Even Meckel refers to the 
fact, which may often be verified, that, during the development 
and progress of amyloid degenerntion, no progress is to be 
observed in the development of the pulmonary disease. Further 
investigations have even taught that more frequently a shrinking 
o[ the di;eased portions of lung takes place. In some few cases 
the primary pulmonMy affection is so slight that it escapes 
notice during life. It would be a matter of practical interest to 
inquire whether and how often phthisical patients who were the 
victims of amyloid degeneration were at the same time suffering 
from syphilis, or had previously suffered therefrom. Amyloid 
degeneration is sometimes developed after long continued inter
mittent fever, which has led to a breaking down of the constitu
tion. Oedmannson' declares that this is often observed in Swe-
den after inveterate intermittent fever. 

In some few instances amy loid degeneration is also observed 
in connection with cane&r. E. 'Vaguer met with it three times in 
109 cases, though in but one of these were the kidneys involved. 
According to the few observations thus far on record, it would 
appea t· that carninoma of the uterns is especially likely to be 
associated with amyloid disease. Blau' fotrnd amyloid degen
eration o[ the kidneys four times among ninety-three cases o[ 
carcinoma of the uterus in the Berlin Pathological Institute. In 
one case in which \Valdeyer made the autopsy, and iu which 
there was medullary cancer of the right kidney, a portion of it, 

1 Constit :Mercurialismus. 1861. t> 82(i. ~ Scbmidt'M Jahrbb. 117. p. 156. 
3 Ino.ugural-Di.ssertation. Berlin. 1873. 
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which was not the sea t of cancer, as well as the other kidney, 
which was not cancerous, was in a state of advanced diffuse 
nephriti s with amyloid degeneration. 

Aside from the causes a lready indica ted, various di seases, and 
especially s11ppurati1•e processes in 'l!arious organs, are asso
ciated with amyloid degenera tion. Dickinson regards the occur
rence of chronic suppuration as the most important etiological 
condition. Among sixty cases of amyloid disease, fifty- two were 
associated with suppuration. I t is as impossible as it would be 
useless here to mention all the localizations that have been 
observ<>d. As examples thereof we may mention long-continued 
fistulous ul cers in empyema, bronchiec ta tic cavities, and chronic 
bronchiti s, g1•nerally accompanied with profuse snppnration, 
large ulccratccl surfaces within the intes tines, and lupus exulce
rans. In calculous and other fo rms of pyelitis and nephropye
litis of one kidney, the other sometimes undergoes the amyloid 
change. Among the other processes of disease liable to be fol
lowed by amy loid degeneration we may hPre 111 entio11 chronic 
interstitial nephriti s. Virchow' has also fo und it in the cachexia 
combined with nephriti s after scarl et fever. J ohnson considers 
the long-continued albuminuria of chronic Bright's disPase as 
one of the main causes of amyloicl dege1wrntion of tlw kidneys, 
of chronic peritoniti s, of chronic muscular and articula1· rheuma
ti8m. .A. case is reported from Mosler's Clinic 2 i11 which no other 
gl'Ound for the occ111Tence of amyloid disease of the abdominal 
organs could be discovered than the fact that the patient had 
suffered from twenty-one attack s of pneumonia in fift Pen years. 
I once fo11ncl amyloicl degeneration of the abdominal organs 
together with a large echinococcus cys t of the li vt'r (not sup
purat<'d) in a man twenty-seven years old. Finally, Lhcrn is a 
series of cases in which neither the history nor the post-mortem 
examination indicates any primary aifpction which migh t be 
rpgardt•d as stand ing in an etiological relation to thi s di sease. 
\\' ilks desig nates such cases as "simple lardaccous di sease." I t 
is reserved for the fu ture to discover the genetic rela tions here 
existing . 

1 Yirclww's Archiv. VI. p. 271. ~ Posca':i Di~scrtution. 
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The attempt has often been made to determine the statistic 
of the etiologica l relations of amyloid disease by the analysis ol 
a larger or smaller number of cases. Fehr has very carefully 
compiled such a collection, reaching to the year 1866. So far as 
I have been able to obtain it, I have comp,trecl therewith the 
material fnrni shecl up to the most recent elate. The result 
remains the same. Constitutional syphilis, phLhisis of the lungs 
ancl the intestines, and caries, generally in scrofulous subjects, 
occupy the first rank. The importance of these etiological fac. 
tors, as bearing on the diagnosis, will be more fully discussed 
hereafter. 

So far as age ancl sex are concern eel, it appears that the major
ity of cases occur during middle life, when the primary affec
tions, too, are most frequently observed. No age enjoys complete 
immunity. Men are attacked oftener than women. 

Pathology. 

Pathological Anatomy. 

Kidneys that have undergone amyloicl degeneration clo not 
by any means always present the same anatomical picture. As 
long as the degeneration is confined to certain portions of the 
circulatory apparatus-as long, for instance, as the vascular loops 
of a portion only of the Malpighian corpuscles are a!l'ectecl-the 
kidney may present an apparently normal appearance to the 
unaiclecl eye; but as soon as the amyloicl change acl1•ances, the 
diseased kidney increases in volume. This increase in volume 
may be very considerable. It is quite notably confined to the 
cortex, which is sharply clistingui shecl by its light yellow color, 
like that of butter, from the pyramids, which are usually red. 
'l'he amount of blood conta ined in the cortical portion is greatly 
diminished; llw blood which escapes from the vessels cliviclecl is 
always light colored ancl of a thin tluicl consistency. According 
to Johnson, the blood in amyloicl degeneration of the kidneys 
is poor in hrnmoglobin ancl albumen, but rich in urea. Aside 
from this, the cortex presents a homogeneous appearance, the 
enlnrgPc11falpighian tufts appea1'ing,as :Meckel expresses it, like 
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sparkling dew-drops. It is only when the pyramids participate 
to a higher degree in the degeneration that they also grow pale 
and shining, and the kidney assumes a uniform, consistent ap
pearance. The capsule is easily separable without any loss of 
substance. The pyramids are very seldom seen to degenerate 
alone, and then it would appear that iii all the cases hitherto 
observed, the amyloid infiltra tion is confined to the thickened 
walls of the canals. 

The diagnosis of amyloid degeneration on the dead snbjec t is 
pre-eminently chemical, rendered possible by the peculiat' reac
tion of amyloid matter. For the coarser demonstration thereof, 
it is sufficient to pour the solution of iodine upon the cut surface 
carefully cleansed from blood. In advanced cases this is easy, on 
account of the great lack of blood in the organ. Biliary color
ing matter interferes with the amyloid reaction. In case of but 
sligltt amyloid degeneration, the negative result obtained from 
this test, with the naked eye, is not conclusive. If the test suc
ceeds, those portions of tissue which have undergone the amy
loid change show a mahogany or rnby-red color. If sulphuric 
acid is afterwards poured over them, these parts assume some
times a brown, sometimes a more violet, and even a blue color. 
As the amyloid degeneration involves the finer ancl the fin est 
at·teries ancl capillaries, if any large proportion of these are di s
eased, one obtains a splendid view of the distribution of the cir
culatory apparatus. Amyloid degeneration of the veins is very 
rare. It has been described by Frieclreich. For more accurate 
study , microscopic examinat iot1 of the orga11 is indispensable, 
this being undertaken partly in its fresh state, on tine sections 
made with a double knife, ancl partly in the hardened state. 
The fine sections, which, if taken from the fresh preparations, 
shoulcl first be washed in di stilled water, may be laid either into 
a weak solution of iodine a ncl iodide of potassium, or of diluted 
1incturo of iodine, or into a watery solu tion of iodine, aud after· 
ward, when the preparation is placed on a•slicle and under a 
glass cover, a drop of sulphuric acid is allowed to flow to it 
slowly, so as to canse no disturbance. After some time the color 
proclnced by the iod ine will clrnnge either to a deep brownish 
reel, or a dirty violet or blue. In some cases the iodine color 
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does not change on the addition o[ sulphuric acid. In the ren

tral portion of the glomernles a bluish green color is developed, 
sooner or later, from the violet. Sometimes the iod ine alone 

produces a violet color, which in these cases, on the addition of 
sulplrnric acid, is transformed into the most beautiful clrar blue. 
Solutions of iodine ancl iodide of zinc C~Iunk), of chloricle of 
zinc or chloride of lime (Bernhardt), have a lso been recom· 
mended as tests for amyloid matter. At the same t ime, and it 

appears to me jnstly so, the iodine solntion has remained practi
cally the one most commonly in use. 

So far as the distribution qf' wnyloicl matter in the circula
tory apparatus ef tlw kidney is concem ed, in by far the g1·eater 

number or cases the Malpighian bodies are fir"t attack ed. (This 
fact, so far as I can see, is denied by no one but J ohnson.) The 
next in 01·der are the artrlriae rectae, as well as the vasa affcren
tia, the vasa efferentia being but seldom involved . The various 
preparations from the same kidney, howe1·e1-, do not by any 
means always show alterations to the same extent or or the 

same intensity . The capillary sys tem surrounding the urinary 
tubules does not become involrnd unless the a111yloid degenera
tion has reached a high grnde. In some isolatecl instances tl1e 
renal artery itseH shows amyloid cl<>generation, while the arte
rial bmnclws lying between the straight tubules are not yet 
attacked.' Occasionally the urinary tubules are involved in the 
dege1wration, which in part attack s tlwir investing membrane 

and in part their epithelium-Car more frequently, however, the 
former than the latter. Now and then all the vessels and all the 
tunics proper of the tubules have been found involvecl. Amy

loid cleg<•neration of the ephithelial cell s is an extremely rare 
occurrence, and one which is entirely denied by some observers. 
These cells may be transformed in to glassy, clocl-like massee, 
which, like the tunics prope1-, give the same reaction as th1• 
blootl-vessels, and which fill the entire calibre of the minary 
tubules. Sometimrs, also, more extensive masses of amyloid 
matter are found in the kidneys. Beckmann founcl in the renal 
pyramids o[ an old suicide snowy white spots and stripes, very 

1 Demme, Schwciz. Zeitschr. f. IIeilkundc. I. p. 117. 
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distinctly recognizable by the naked eye, which were formed of 
perfectly pure amyloid masses. In the cortical portion the 
llfalpig hian bodies were but slightly altered. 

\Vhat, now, does the microscopic examination of vessels that 
have undergone amyloid degeneration reveal l There are pecu
liar alterations, which can first be distingui shed in the vascular 
coils of the lllalpighia11 bodies. 'rhe capsule appears thickened, 
but the nuclei of i ts epithelial cells are generally distinctly 
recognizable. Tho llfalpighian bodies appear <>nlarged, and the 
capillary loops oI which they are composell are thickened, o[ a 
dull lustre, transhteent, homogeneous, '1lll1 seem to be trans
formed into '1 strnctnreless mass. Quite an analogous sclerotic 
condition is also sometimes observed, in which the vascular coils 
of the Malpighian bodies are transformed into a dense mass, but 
where the iod ine and sul phuric acid test gives no result. 

Quite similar changes to those presented by the capillary 
walls in amyloid disease may be found in tho walls of arteries or 
larger calibre that are thus attacked. Here it can ofwn be 
shown how the process, beginning in the inner tunic or the 
vessel, extends from there to the muscular layer, ancl in extreme 
cases to the outer coat. Sometimes the muscular coat alone 
shows the amyloicl reaction; its constituent ele11r<•nts seem to 
nrn together, and are no longer di stingtti shablc, the muscular 
coat of the vessels appearing thickenecl ancl quite transparent. 
This increase in volume of the amyloid ti ssues, iI it assumes 
larger proportions in an organ, almost always cau::;es an enlarge
ment of the same. 

It has been urged, especially by Virchow, that it is not prac
ticable to make a complete i11jection ef the 1•asc11lar apparatns 
of such kidneys on account of the naITowing or the firwr rnssels, 
caused by the intil tration of their walls with amyloicl matter. 
E'"en the liner material s which we use for i11j ections are far too 
coarse to vass through the narrowed vessels. i\Iuenzel 1 suc
ceeded in the case or two kidneys, one of which was high ly 
clegeneratPd, in injecting the l\Ialpiglrian bodies, and beyond 
these the seconcl capill:trynetwork of the cortical and the medul-

1 Jenenser Dissert. 180.'.i. 
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lary portions, thus demonstrating that the diameter of the vessels, 
in kidneys which are the seat of amyluid di sease, may range 
within the same limits as those ordinarily presented by the nor
mal kidney a fter injection. 'fhere must, therefore, be kidneys 
the sea t of advanced amyloid degeneration whose vascular sys
tem remains perfectly permeable to the blood-stream. 

With regard to tile conduct of the epithelium of the kidneys 
in amyloid degeneration, I have already said that in extremely 
rare instances it may be involved in this process. In another 
series of cases it remains normal. In sti ll other cases, however, 
changes take place in the epithelium which fall ~hiefly in the 
domain uf cloudy swelling. terminating in fatty degeneration 
and subsequent a trophy. :Mueniel also describes a prolifera
tion of the same. 

The alterations in the epithelinm have generally been regarded 
as a remote result of the degeneration of the blood-vessels, it 
being considered tha t the nutrition o( the epithelial cell s suffered 
on account of the insufficient supply of blood due to the g reat 
narrowing of the vessels. At the same time tbis method of 
explana tion does not cover, or only partly covers, all those cases 
in which the arterial a ,·enues are not a t all, or bu t little, dimin
ished in calibre. On the whole, it seems very probable that these 
degenerative processes in the epithelium, and the amyloid degen
era tion itself, are manifesta tions of the same fundamental disease, 
and depend on the blood-changes caused by such disease. At 
all events, these epithelial changes represent degeneratioe pro
cesses, whether as the result of local or general distmbances of 
nutri tion, and not merely " parenchymatous inflammatory pro
cesses." 

Many of the urinary tubnles are filled wi th albuminous casts, 
some of which fill their calibre entirely, while others leave a con
siderable interspace between the cas t and the epithelium. These 
casts are sometimes quite homogeneous, sometimes finely granu
lar, and occasionally of a light yellow color. They ha,'e never 
given me the amyloid reac tion. Even a t the present day the 
strife is not yet settled as to whether the occurrence of gelati
noL1s casts in the kidneys is caused by the coagulation of some 
albnminoid substance transuded through the capillary walls in a 
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soluble condition-therefore blood-fibrin or exudation-fi brin-or 
whether it is to be regarded as the result of a change in nutrition 
of the glandular epi thelium. I believe that the casts may arise 
in both ways. This much is certain, tha t casts may be formed iu 
the urinary tubules while the epithelium is quite normal (com
pare, for instance, the observations of Muenzel). The fact that 
very few casts are voided with the urine of pa tients suffering 
from amyloid degeneration of the kidneys, must not be taken as 
evidence that but few casts are found in the urinary tubules. 
For it is well known that thick casts developed in the convoluteu 
tubes cannot reach the nriue, as they would certainly have to 
pass the much narrower loops. 

" rith regard to pathological changes in the interstitial tissue 
in amyloid degeneration of the kidney s, it would appear tha t 
these only attain a high grade when the degenera tion is the 
result of syphilis. In that case there may even be a shrivelling 
of the organ, which is extremely ra re in the amyloid kidney, 
de1·eloped in consequence of pulmonary ph thisis, suppuration 
of bones, etc. A. Beer considers diffuse, cellular, in terstitial 
hypertrophy, extending over the entire kidney wi th larcb.ceous 
degeneration of the vessels and manifold stages of retrograde 
metamorphosis of the newly-formed masses as well as peculiar 
parenchymatous al terations, especially little fa tty accumula
tions, as directl y characteristic of syphili s of the kidney. These 
cases n' present the worst and clinically the most im portant fo rm 
of diffuse syphilis of the kidneys, which, according to Beer, very 
seldom occurs as the result of syphilis wi thout lardaceous degen· 
erat ion of the vessels. In these cases of syphili tic amyloid kid ney 
there is usually also amyloid degeneration of the other abdo
minal organs. \Vhether the amyloid degeneration is here the 
primary process which, as llfnnck thought, fa ,·ors the develop
ment of interstitial nephritis as the resul t of the escape of blood 
th rough ruptu red vessels, which would ac t as an exciter of 
inflammation, or whether the reverse of all this is the case, or, 
finally, whether both processes arise simultaneously; these are, 
in my opinion, still open questions which cannot at present be 
determined on the basis of positi rn demonstra tion. \Vhere, in 
cases of lardaceous kid ney, the highest degree of a trophy exists 
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- sl11frellecl J\falpighian bodies with thickenecl capsules and very 
small kidneys-there, according to Beer' s iclea, which certainly 
has the pl'Obabilities in its farnr, the kidney was alrrndy sh1fr
elled when arnyloid degeneration of the vessels set in, because 
arnyloitl matter is incapable of any retrograde metamorphosis. 
In case of pl'imary amyloid degeneration, then, shrinking of the 
kidney would only be able to occtu up to a certain point. Aside 
from this, cases also arise (Klebs) in which very extensive inter
stitial cell-infiltration occurs in the kidneys, together with slight 
amyloid degeneration of these organs, in which no amyloicl 
change is found in any other organs, and in which all other 
known causes of this degeneration may be \\'anting. 

Amyloid degeneration of the kidneys is generally bilateral, 
commonly, though not always, being of equal intensity on the 
two sid~s. It sometimes happens that only one kidney degene
rates in this manner when, for instance, the other is altogether 
lacking, or when it is the seat of extensive suppnratirn processes 
or of cancel'Ous disease. Ruehle describes an interesting case 
belonging in this category. The left kidney was g reatly enlargecl 
and infiltrated with amyloid matter (200 grms. [ 3 vi. 3 iij .] in 
weight); the right kidney was strikingly diminished in size (60 
g l'ln s. [ 3 xv.] in weight), co~11pl etely granular, but not amyloid. 
At the same time there was amyloid di sease of the spleen and 
hypertrophy of the left side of the heart. ' 

In case or amyloid degeneration of the kidney, we often find 
the same process taking place in other abclominal organs. The 
order of consecution in which these organs are diseased is not 
uniform even in the same fnndamental disease-much less in 
dilTerent diseases. Among 80 cases of amyloid degeneration, 
Carl IIofl'mann' fo und the spleen attacked 74 times, the kidney 
67, portions o[ the intestine 52, and the liver 50 times. 

\\'ith rega1·d to the na,ture of amyloicl matter, I ha,-e already 
stated aborn (page 611) that, according to the present state of our 
know!t,dge, th is substance seems to belong to the class of albu
minoid substances. It has been obtained in greatest pmity by 
Kuehne and Rudnefl', in the form of a snowy white substance, 

1 Grcilswnldcr lleitrtige. i Dissert.. Inaugural. Berlin. 1868. 
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which react<•d with special beauty to the iodine and sulphuric 
,acid test. Although amyloid matter in many respects resem
bles albumen, especially coagulated albumen, yl't it has also 
many peculiarities differing from those of albuminoicl bodies. 
'fhc similarity of the two substances lies in the following points, 
viz.: a grl'at analogy in their chemical composition; both g ive 
the xanthoprotei11 rcac tion and respoml to Millon's test, ancl, as 
Hoclrzujew;ky l1as recently demonstrated, if Lhey are boile<l in a 
dilute aC'id, tl1<•y conform to leucin and tyrosin in the products 
into which they subdivide. On the other hand, aside from the 
iodine reaction which is peculiar to it, amyloid matter is to be 
distinguished by its great power of resbtance lo many solvents, 
and espec ially by its utter insolubility when digested with dilute 
gastric juice. l<'ttrthermore, amyloid matter does not putrefy, 
e1'en in the co ttr;c of mon ths, and oITe1·s the most ob;tinate 
resistance to the inroad; of su ppurntion. " ' i th regard to the 
causes which give rise to the developmen t of a myloicl matter in 
the human body, as well as to its being depooited in certain tis
sues of the lower animals, we do not as yet know anything posi
til·e. Yirchow considers it as tol erably probable tha t in amyloicl 
degeneration there is a gradun.l permeating of the parts with a 
substance which is brought to them from without. Ile is in 
clined to the opinion tl1at amyloid matter, or a substance one 
step below it, is to be fouml in the fluids, to which it is brought 
by some local di sease. Opposed to this is another hypothesis, 
to the effect that amyloid matter is formed on the spot, out of 
albuminates then' deposited. Friedreich assumed outright that 
it resulted from the gradual transformation of fibrin. Dickin
son 1 accounts for the origin of amyloicl clegeneration solely by 
the loss of albumen and of alkaline cn.rbonates which the blood 
undergoes during chronic suppuration, seeing that pus contains 
more of these substances than the blood it elf. Ile says that 
amyloid matter, which is essentially tibrinous in its character, 
instead or assuming a yellow color, like librin ancl the normal ti s
sues, takes n, characteri stic reddish brown color, in consequence 
or the absence of the n.lkali es, which is immediately lost if some 

1 EJ.Say read before the :Med. rmd Chirurg. Society of London, Fcbru'l.ry, 1867. 
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carbonate of potassium is added to it. Di rkinson claims that, 
by the withdrawal of the alkalies combined with the albumi 
nates, amyloid degeneration may be artificially produced. 

Symptomatology. 

The symptoms which are presented by patients with amyloid 
degeneration of the kidneys vary according to the fundamental 
di sease which has occasioned the renal affection; according to 
whether chronic disease of the bones, pulmonary phthisis, or 
some of the manifold manifestations of constitutional syphilis 
are present; according to whether the kidneys alone are involved 
in the degeneration, or the liver and other organs are also 
affected. \Ve shall here only notice the symptoms dependent 
on the renal affection. Symptoms dependent on diseases of 
other organs will only be referred to so far as they have a bear
ing on the diagnosis, or materially influence the course of the 
affection. 

P ersons affected with amyloid degeneration of the kidneys 
are generally the victims of some wasting disease. They are 
emaciated, pale, anremic, complain of increasing weakness and 
loss of fl esh, and, even if the fundamental disease should not 
have such an effec t, they are always tired and unfit for work. 
This is the rule, but it also has its exceptions, and one would 
often be misled if he should exclude the possibility of amyloid 
degenera tion of the kidneys in well nourished, muscular indi
viduals. Great paleness of the skin, howerer, woulcl hardly 
ever fail to be found. vVell-nourished individuals with amyloid 
kidneys are especially found among the victims of constitutional 
syphilis. It appears to be beyond a doubt that amyloid disease 
of the kidneys may follow comparatively early on primary 
syphi litic infection, at a time when the patients are etill well 
pre8erved, and furnished with a good padding of fat and a well 
developed muscular system. 

The symptol'lls occasioned by the amyloid affection of the 
kidney, as such, arn at first almost entirely depe1~dent on 
changes in the urine and in the secretion ef urine. So far as 
the quantity of tlie urine is concerned, we, unfortnnately, do 
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not find that unanimity on this subject, amongst authors, which 
we might desire. English authors regard an increase in the 
quantity of the urine as the earliest symptom . _\ccording to 
Stewart, 1 patients begin by passing copious quantities of mine 
and chinking much. In some cases patients do not notice the 
increased amount or the urine, and are only tronblecl because 
they are obliged to minate repeatedly dtning the night. Stew· 
art's assertion that the quantity of mine is increasecl is opposed 
by his own figures, however, according to which the quantity 
rnries greatly, being from 1,080 to G,000 c.c. in the twenty.four 
hours, for in lhe first case one would have to assume a diminu
tion rather than an increase. Johnson expresses himself simi
larly to Stewart, viz., that the fil·st symptom of amyloid degener
ation of the kidnc>ys is the appearance of an abundant secretion 
o[ pale urine of low specific gravity. Taesler, too, founcl the 
quantity of mine inc1·easecl in the first and middle stages o[ amy· 
loid disease or the kidney. According to the Ob$Cl'\'ations of 
Traube, the Yolurne o[ the urine is at first abnormally large, or 
just about normal, in those cases particularly where the amyloid 
disease is cleveloped in the course of chronic pulmonary tuber
culosis. From these various statements thus much may be 
cleducecl, tliat an increase in tlw quantity qf uri11e at first does 
not constitute a characteristic symptom, but that where it is 
observed it is not to be m1dereslimatecl. 

The reaction o[ the mine is feebly acicl, the color light yel
low. The specific grarity is generall y low, though in some cases 
normal, ,·arying from 1006 to 1016 anil 1017. The urine is 
usually rich in albumen. It is clear, sometimf's shows no sedi
ment, or, after standing for a long time, may dt>posit a slight 
sediment of a whitish color, which can hardly be collected on ~ 
filter, and which consists of a fezo pale hyaline casts, some 
ly111pli-corpuscles, and af e10 partly fatty epithelial cells. In by 
far the majo1·ity of cases neither the casts nor the C<'lls show tlie 
amyloid reaction. Only a few obsetTers-among them Stewart 
in particular-claim sometimes to have seen the amyloicl reaction 
in the rena,l casts. The same has been observed quite exception-

1 Edinb. med. Journ. August. 1$611. 
YOL. X'".-40 
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ally in the epithelial cells. The quantity of urea is generally 

dimini shed, the uri c acid likewise; sometimes a complete lack 

of the latter has been observed; sometimes a diminution in the 
excretion o[ phosphates and chlol'idt•s has bren observed. ' Sen

ator designates the urine in amyloid degeneration of the kidneys 

as a non·inflamrnatory transudation dLte to stasis, which has 

been p ressed through the vascu lar coil s and is thinned witlt 

urine. According to him, in addition to serum.albnmcn, it also 

contains (para-) g lobulin in morn distinct and larger quantities 

than docs other albnminons urine, and perhaps al so alkaline 

albuminates. Its feebly acid reaction, too, probably depends 

upon an admixture of the transudation with the urine (Senato1"). 
Sometimes the urine retains the abo,·e-mentioned light, clea r 

quality until death. In other cases, on the contmry, it becomes 

scanty, while containing the same quantity of albumen. It is 

then reel, of a high spec ific gravity, and has a tendency to throw 

down the mates. According to the obsetTation · of Traube, this 

state of things arises when a febrile affection is developed in the 

course of the di seas<', or when, in addition to the amyloicl degen

eration of the kidneys, conditions exist which lead to great con
gestion in the ,·cnous system. 

The relations of the urine, as depicted abovt\ are snbject to 

many variations. In the first place, in the same patient the 

albumen mo,y temporarily di sappear from the urine, without 

being accompanied by a ny improvement. In fact, there are 

cases desc ribed in literature where, in the course of the entire 

disease, no albumen was observed in the urine. Fluctuations in 

the amount of albumen are very frpqnent. Furthermore, the 

fibrinons casts, which in the majority of cases are but few in 

number, may be abundant, and sometimes they are covered with 

epitheli al cells containing granular matter. In such cases, 

where there is a consiclerable dPposit of organized tissue-ele· 

ments, we may be snrc that something more tha n the degenera· 

tion o[ the vessels of the Malpighian bodies alone has taken 

place, that the degeneration ha~ extencled to other blood· vessels 

or to the epitheli al cPll s, or that there is a complica tion with 

1 T.wler (I. c.) and Dickinson, Pathology, etc.
1 

of Albuminuria. 1808, 
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some other p rocesses, such as those of conges tion or of inflam
mation. In some cases no casts are to be fonncl. In uue instance 
Yirchow observed an extremely large proportion o( pigmeut 
matter in the urine. Here the co rtical portion or the snpra-renal 
capsule was found to be the seat of ex treme amy loitl. degenera
tion. As a general rule, notwithstanding the presence of an 
especial abundance o[ serum -albumen. there is no bl ood in the 
urine. Blood -co1·puscles are but very rarely found, and then 
usually after a long search. 

Amyloid dcgcnei·ation o[ the kidney is a non-febrile process. 
Taylor declares that the temperature is lowered in this affec tion. 
This statement awai ts confirma tion. Elen1tions o[ temperature 
are encountered when caused either by the fondamental disease, 
or by some compli cating febrile process. 

In the earl y stages of amyloid degeneration of the abclominal 
Orf(ans there is absolu tely no dropsy. Sometinws uone is dc
\•eloped even during the further course o[ t he affection. Todt!. 
narrates a well -marked case, which occurred in the person or a 
medical man, where there was no sign or dropsy a fter the d isease 
had lasted two years. Bn t where, in amyloicl degenera tion of 
the abdominal organs, the kidneys a re al so itn-olved, dropsy is 
more frequently present than absent. But the peri od or its 
occurrence is very va riabl e. Sometimes, developing itself rapidly, 
it only appears towards the encl of life as a severe terminal symp
tom. In other cases md1•ma about the ankles may exis t for 
months, only to increase during the last stages. Sometimes such 
CEclema about the malleoli, appearing only at e\'ening, a [ter the 
patient has gone th rnugh with the labors of the cl ay, a nd vani shing 
during rest in bed, is the first sign that attracts the not ice o[ the 
patient. Dropsy may rema in confined to the lower extrPmities 
in the la ter stages too, bu t sometimes, during the fnrther course 
or the disease, effu sion takes place into the cav ity or the chest or 
abdomen. According to Murchi son,' the lat te r onl y occurs when 
enlarged ly mphati c g lands compress the trnnk of the vena porta 
as it enters the liver. 

Di!JPStion is sometimes in nowise di sturbed, notwi thstanding 

1 Dis. of the li ver. London. 1SG8. p. 4.52. 
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amyloid degeneration of the kidneys. I have r<>peatedly observed, 
in hospita ls, that patients, particularly those with constitutional 
syphilis, who had the most unmistakable signs of amyloid kid
neys, enjoyed the best of appetites. In the la.ter stages, howe,·er, 
digestion is, sooner or later, more or Jess disturbed, especially i( 
amyloid degeneration is al so developecl in the vessels of the 
mucous membrane o[ the alimentary canal. 'l'he same thing may 
occur in the earli er stages, too, if digestion is disturbed from the 
outset by the fundam ental disease ; or if complications in the 
digestive organs are developed dming the course of the disease, 
sttch as extensive ulceration of the intes tines ; or if, as the result 
of the pl"imary process, signs of impeded circulation appear in 
the rC'gion tributary to the inferior vena cava, with consequent 
catarrh in difierent portions of the cligestive tract. Uncler these 
circumstances the appetite is lost, there is a clisgust for foocl, 
nausea, and not seldom even obstinate vo111iting. As a sequel to 
chronic in testi nal catarrh, extensive ulceration of the intestines, 
nnd a111yloid clegeneration of the vessels of the intes tinal mucous 
membrane, profuse, almost uncontrollable cliarrhma is developecl, 
which hastens the fatal termination. 

Symptoms referable to the heart and nerrons system are just 
as 1·a1·e, following amyloid degeneration, ns they :uc frequent jn 
diffuse 1wphritis. Hypertrophy of the left ventricle occnrs but 
selcl om. If present, it is generally in cases iu which the general 
conditions of nutrition have not yet suffered very much, in which 
the clegeneration of the kid1wys is alre:icly quite extensive, and 
espec ially in which, in addition to amyloicl degeneration, con
traction of the kidney either exists or is being d eveloped. In a 
worcl, it is the more likely to be found the morn obstacles exist 
in the aortic system, which must be overcome by the left ven
tricle. 'l'he circumstances peculiarly farn1·able to the occurrence 
of hypertrophy of the left ventricle present themselves under two 
contingencies: viz., 1st, when amyloicl dt>gencration of the kid· 
neys has been developed in addition to constitutional syphilis in 
tL well-nourished individual ; 2d, when amyloicl clegcneration has 
been cleveloped in connection with pulmonary phthisis, the latter 
clisease reced ing, and the conditions of nut.rition conseqnently 
improving. In both cases the amyloicl clegeneration must of 
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course be sufficiPntl y extended to induce the requisite obstm c
tion in the a rtel'ial sy stem. 'fhe fact that these contingencies are 
vel'y seldom met wiLh in ex tensive degeneration o( the kidneys, 
which u ually very soon leads to cachexia, explains why hyper
trophy of the lef t ventricle is not only exceedingly rare, bn t also 
hardly ever attains the same grade as in simple shrinking of the 
kidney, the resul t of diffuse nephri tis. llyper trophy is cleveloped 
slowly and gradually, ancl manifos ts itself by the symptoms 
described under the heacl of Hypertrophy of the Left Ventri cle. ' 

Symptoms of uncmic poisoning, like those of hypertrophy of 
the left ventri cle, a re al so ex tremely rare in arny loicl degeneration 
of the kid ney. They have thus far been observed in those cases 
where there was, a t the same t ime, hypertrophy o( the left ven
tricl e, although they were by no means constant even there. 
The retina is hardly ever diseased in amyloid degeneration of the 
kidney. 

Complications and Sequelm. 

'fhe most frequent complications are amyloid degeneration 
of the liver, spleen, and the mucous membrane of the digestive 
tract. Aside from this, amyloid degeneration of the kid neys, 
like other renal di seases which a re capable of diminishing the 
excretion of the essential solid consti tuents of the urin e, farn rs 
the occunence o( inflammatory processes. First on the list 
stand inflammations of serous membranes, especiall y of the peri
toneum, which may g ive rise to inflammatory effusions in to the 
carity of the abdomen. Pneumonia and pleurisy are also not 
rare. P ericardi tis, on the contrary, is bu t seldom observed. 
Extensive SL1pp uration of cellular tissue is now and then given 
as a complica tion of the amyloid processes. In some cases, too, 
the so.called hemorrhagic d iathesis is developed, now and then 
giving ri se to obstina te hemorrhages from the nose and from 
other organs, which quickl y deb ilitate the patients. Thron1bosis 
of the fe moral veins not infrequently occurs in consequence of a 
11igh degree of rn arasmus, causing cedema of the thigh. Some-

1 See Vol. YI. of this Cyclopredia. 
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times other di sorders of the urinary organs am developctl in 
addition to arnyloid degeneration of the kidneys, for instance, 
pyeli tis, which catlSes the appearance of abu nd ant quantities of 
pus in the urine, a cond ition never met with in sintple amyloid 
degeneration, and which may g re,itly embanass the diagnosis. 
Under these circumstances the urine generally contains a far 
greater amount of albumen than would be contained in the pu>
serum present. 

Diagnosis. 

In order properly to recognize a myloid degeneration of the 
kidneys, it is of the utmost importance that due regard be paid 
to the etiolog ical conditions above set forth. If albuminmia 
arises as a sequel of constitutional syphili s, chronic pulmonary 
tubercu losis, tedious suppurative processes, especially suppu
ration of hone-tissue, we have already reason to fea r amyloid 
degrneration of the kidneys. Even an inc1·ease in the amount 
of t he mina1·y secretion during the twenty-fonr hours, without 
the presence of albumen, is worthy of attention. Suspicion is 
increased to the highest degree of probability if manifestations 
arise on the part of the spleen, the liver, and the di gestive canal , 
which might indicate similar disease of these 01·gans. The con
dition or the urine is, fur thermore, of the gi-eatest consequence to 
the diagnosis. The conditions which it usually presents have 
been intlicated on p . G:l5. 

The urine is ordinarily clear, light yellow, transparent, ieebly 
acid, very poor in morphological ingredients, and vPry often of 
low specific grav ity. All this, it is true, may also be the case in 
the urine of contracted kidneys; here, h owe,·er, the specific 
grav ity is genemlly inuclt lower than in amyloid degeneration, in 
which it probably never falls below 1006. F or in contracted 
kidneys t he urine usually conta ins far less albumen antl urea. 
\Ve have seen above that, according to the observations of 
Traube, heavy, reel urine, rich in albumen, whose color depends 
on the presence of an abnormal quantity of urinary coloring 
matter. may, under some circumstances, be encountp1·ed in amy· 
loid degeneration. In such cases, Traube decides in faror of 
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amyloicl degeneration, if the patient has for some ti me suITereu 
from dropsy, ll'itich is U\'iclentJy not ca useJ by abnormal pres· 
sure in the venous system, developed as the re:;ult of one of the 
above-named etiological conclitions, and if a considerable tumor 
of the spleen can be demonstmtecl which cannot be regarded as 
the result of intermittent fe ver. In contraction of the kidney 
the mine d oes not assume a reu colo1., even when febrile compli
cations occ.11r, or stn.::; i::; takes place in some portion of the venous 
system. How far the statements 1·ecently made by Senator with 
regard to the mine in amyloid degeneration or the kidney (see 
p. 626) will be confirmed, remains to be proved by further obser
Yations. 

The absence of hypertrophy of the left ,·entri cle, other things 
being equal, argues far more for amyloid (h•geueration than for 
contrncted kidney. By mea ns of the considPrntions gi,·~n above, 
a diagnosis can, in most casPs, be made with considerable prob
ability of its being correct. But in case of the failure of some of 
these points, and es p<'Cinlly o( the etiological ev idence, the cliag
nosis may present insurmountable clilficulties. 

Duration, Termination, and Prognosis. 

It is diffi cult to anive at any general conclusion with regard 
to the duration of kiclney affections, because it is only in excep
tional cases that the first beginning of the disease can be estab
lished with anything like nccumcy. Stewart dates the beginning 
of the disease from the occurrence of polyuria. But no grea t 
weight cai1 be attached to thi s, becaLLse the symptom is inco n
stant. There is, howPver, an nbumlance of clinical obserrntions 
going to prove that the clisease may ex ist during a series of 
years, and that it may be compara ti,·ely well borne, if the dis
ease lying at the foundation thereof does not assn me a pemicions 
course, ancl especia lly if a111yloicl clegeneration of the digesti\'0 
organs does not supen ·ene. This is particularly true among 
patients of the better class, who can surround themsel\'eS witl1 
eve1'Y comfort, and thus counteract tl1c effects of the disease, ancl 
pa1'ticularly make up for the daily loss of albumen. Tho prog
nosis, however, depends very much n pon the character of the 
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}Jl'imary affection which occasions the nmyloid degeneration. It 
is found to be comparatirely the most far01·able in syphilis, 
because this disease oilers the best points of assault to thel'apeu
tics. Even in phthisis, in spite of complication with amyloid 
degeneration, the cout'sc of tlie disease may be ,·cry chl'onic, 
p1'ovic1ec1 that the pulmonary trouble comes to a standstill, 
which happens not seldom. The literature of the subject even 
contains some cases of the cure of amyloid clegenel'ation. Ger
l1al'dt considers the pl'ognosis, especially during the period of 
childhood, as far more favorable than it is generall y thought to 
be. \\' hen the fundamental di sease is curable, the amyloid 
degeneration, according to the sta tements of this observer, can 
pt'etty certainly be removed. N otwithstancling all this, the dis
ease is a very grave one, which genPra1ly, sooner or later, leads 
to death. The temporary disappearance of all.mmen from tlle 
urine does not just i[y a more favorable })rognosis, unless lt is 
accompan ied by nn imprornm ent in tlie general manifestations, 
because experience ha s taught that the albumen may disappea r 
for a whilt', OI' e,·en be entirely wan ting, while the disease still 
advnnces in its cll'encl rnrecr. Death ra1dy supel'venes through 
simple amyloid degeneration of the kidneys, but generally as 
the result of complicating processes, whether in the fo rm of 
extension o[ t l1 e nmyloicl degeneration to several organs, or 
of secondal'y inflammatory processes. Sometimes death occurs 
from simple marasnrns. 

Therapeutics. 

The first task imposed upon therapeutics is prophylactic in 
character. In case of the presence of any l'ecognized fundamen
tal disease, we should labor to pl'event the development of amy· 
loid degeneration. Unfol'tunately, we a re without the means of 
accomplishing this task. \\Te only know that the longer these 
processes last the more the danger of amyloid degeneration 
increases. To cnre these processes as speedil y as possible, there
fore, presents itself as our Jirst and most impol'tant duty. Expe· 
rience has furthcl'mOl'e taught that amyloicl degeneration, as the 
rnsult of syphilis, may arise tolerably early. The practical 
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importance of making Parly and frequent examinat ions of the 
mine, in persons suffering from consti tu tional syphilb, is there
fore apparent. If trea tment is to be of any arnil , it must begin 
early. Then, under appropriate treatm ent, one may someti111 es 
see moderate albuminuria with mdema o r the lower cxt1·erni1ies 
disappca1-, though, unfortuna tely, this only tak es place in bo
lated cases. The treatment most to be recommended consis ts in 
the use of preparations of iodine, small doses of iodide of potas
sium, iodide or iron, e tc. Grainget Stcwatt 1 saw a case of amy
loicl degPt>erati on of the kidney s, caused by syphilis, almost (I) 
entirely c111 'l'Cl und L• r the use of the syrup of the iodid<• of iron. 
A material diminuti on in the tumors of the lil"cr and spleen, 
which wpre refl>l'abl o to the same etiolog ical condi tion, wa s al so 
observed under thi s trt>a tment. In one case (obse1Ted by Rul'l1le, 
Greifswalda B eitriir;e), in a sy p hilitic woma n, the u se o! alka
lies effec ted a ,·ery material diminution iu the size of the liver 
and spleen, and a very decided lessening of the albuminnria . 
.Although, unfortunately, these method s of treatment Ycry often 
leave us in the lurch, s till a careful u se of them should always 
be nrncl e in anal ogous cases. E ven when amy loicl <kgcneratiou 
associa tes itself wi th pulmonary phthisis, therapeuti c interference 
is often of decidecl benefi t. H ere cod-lil·er oil commends itself 
as an admirable palliati1·e. E ven if the renal di sease n·mains 
unch:wged , the losses induced by the di sease are made gootl by 
this means and by approp1-iate nourishment. Indeed, the pa ti t> nt 
sometimes increases in weight, ancl 11is pa1e checks g row reel. 
\\' ith the incrnasing density of the blood the dropsy, too, often 
disappears, a gain which is of the g reatest importance. In other 
cases drnpsy has been seen to disappear, under heavy sweating, 
whil e the patien t rema inecl quietl y in bed and took no medi cino 
whate1·er. In other pa tien t powerful diuretic remed ies not only 
increase the secre tion o! urine, but al so temporarily increase th e 
amount of urea. Among the means tha t ha1·e p1·01·ed a.railing in 
this re;;pect is a solution of borotar tratP of po tassium (from one
half to one ounce in six fluidonn ces of water). The decoc tion of 
cinchona has al so de1·elop ed a diureti c action in some cases. If 

' l\Ic<l. Times, June 71 1873. 
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t11ere is no dianhcea, the decoction of cinchona may be combined 
with bitartrate of potassa. If dianhcea exists, the watery extract 
of nux vo111ica may be used instead. In order to augment tLe 
diuretic action, rubbing with Stokes's liniment may be p1actised 
from time to time. l\Ioderate diu1·etic action has also sometimes 
n•snlted from the use of lacta te of iron (two gtains to tho dosP). 
These are about the methods whose employment has pro,·,•d of 
some avail, even though it be only in isolated cases. Unfortu
nately, in the majority of instances, the pmcess strides on, 
unchecked, in spite of all therapeutic endeavors. 'Ne must 
then content ourselves with maintuining tho powers of the pa
tient as long as possible, and preventing cachexia by means of 
bland, nouri8hing diet, and, so far as possible, with mitigating 
the sufferings of the patient-which are often rcry great-by 
judicious S);mptomat ic treatment. 



Tumors of the Kidney, of the Pelvis of the Kidney, and of the 
Perinephritic Tissue. 

LrrERATURE.-The works alluded to on page 543, and Virclww'a Grschwiilste. 

Beginning with the consideration of connective tissue neo
plasms, we will ffrst deal with fibrornata (nephritis interstitialis 
tuberosa of Yirchow). These have no clinica l impo1tance. They 
are generally fotrnd in the form of little nodules, from the size 
of a lentil to that of a cherry- stone. They usually consist of a 
very dense fibrou s tissue, within which run a number of atrophied 
miniferous tubul es. They are sometimes met with in connection 
with diffuse interstitial nephritis, sometimes without it. 

Lipomata and 11£1;xomata are likewise of no clinical signifi
cance. The first are encountered as s~w-caps1ilar lipomata. They 
consist of a somewhat lobulated fatty tissue, a nd must not be 
confounded with multiple supra-renal capsu les to be found at the 
same spot and of a sulphur-yellow color. Furthermore, periph
eral andparanepltritic lipomata occt1r, sometinrns primary with 
consecutive contraction of the kidney, and somet imes secondary 
with antecedent contrnction of this organ. Finally, in rare in
stances, lipoma of tlw pelvis ef tlte kidne!J is also obsen ·ed. 
1lI!Jxomafo have been met with as little kn ots, or undei· a larger 
form combined with sa rcomata. A very interest ing preparation 
of this kind, a" myxomatous sarcoma of the right kidney," of 
the size of a small apple, taken from a woman sevl'nty years old, 
may be found in the coll ection of the Bres!an Pathological Insti
tnte.1 I will give a brief notice of an interest ing ease of lipoma 
of tlte entire kidne!J which I obserred in All Saints' Hospital in 
Breslau. 

1 A. C. 18GG. "So. :J2. 
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The subject was an old woman who died of marasmus. The 
urine showed nothing striking and was free from albumen. rrhe 
i·ight kidney was healthy, the left was enla rged to more than 
double its normal size. The large fatty capsule on the left side 
was in striking contrast to the absence of a capsule on the right. 
The fact most wol"thy of note was that the entirn kidney con
sisted of fatty tissue without a trace or kidney tis:me. The cor
tical portion, clearly defined, constituted a sort of cloak to the 
pyramids, which were sharply separated from each other. The 
capsule coadhered inseparably to the yell ow mass of fat. The 
blood contained in the organ was quite scanty. The pelvis and 
ureter were healthy. 

Quite an analogous obserration is to bP found in Rayer. 
Sarcomatct in the kidney are not at all uncommon, occurring as 

a secondary neoplasm. Both round-celled and spindle-celled sar
coma ta have been observed. They generally present themseh-es 
as not very extensive tumors. Furthermore, sa rcoma ma y occur 
as a 111ixed tumor, simultaneously with carcinoma of the kidney, 
which will be spoken of again below under the head of Renal 
Cancer. So far as present obse1Tations go, primary sa rcomata 
appear to occnr as rarely in the kidneys as in other glands (with 
the exceptiou, at the most, of the salint1·y glands). IIahn laid 
bPfo re the Obstetrical Society of Berlin' a sarco111a or the right 
kidney as large as a child's head. It was obtain<>d from a child 
ten months old, and had grown to this size within four weeks. 
Dnring thi s time the secretion of urine had not been diminished. 
Unfortn natdy, it is not stated whether this was a primary sa r
coma or the kid1wy. In the case of a remtl tumor which Eberth 
designated as Myxoma sarcomatodes renum,' and which was 
obtained from a girl seventeen months old, it remained undeter
minecl whether it originated in the kidney or the supra- renal 
capsule. In cases of this kind, where the sarcoma attains such 
a size, it will constitute a tumor recognizable during JiCe by pal
pation, ancl after the diagnosis of a neoplasm of the kidney has 
been settled it will especially be a questio11 whether it is a sar-

1 Berlin . klin. Wocbcnscbrift, 1872. p. 2GO. 

i Virchow's Arch1v. LY. p. 518. 
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coma or a carcinoma. Aside from exploratory pnnctnre of the 
tumor, which cannot always be carriecl out for pmposes of diag
nosis, and which is on ly unreliable because mixed. forms, con
sisting of both species of tumors, ex ist, in which microscopic 
examination of the matters obtained by punctu1·e would leacl to 
]Jerpl exity, there are certain tests which might here be applicable 
for purposes of diagnosis. First of all, it is to be n'ganled as 
!Jighly probable that a renal tumor which is susceptible o[ palpa
tion is a sarcoma, if it is developed together with or following 
sarcomata which are accessible to diagnosis, snch, Ior insta nee. as 
melano-sai·coma of the skin and of the eye-ball. Smalle1· melano
sarcomata of the kidney which escape palpation may be sus
pected when the urine in such cases assumes a dtnk color, be
cause this color is U.ue to the black elements of sarcoma which 
are washed out.' 

Gliomata are desc1·ibrd by Yirchow as soft, white, rnry ten
der, translucent, little knots, running up to the size of a cherry. 
They are developed in the corti cal portion, are deficient in blood, 
and are of a distinctly rn edu llary appearance. They are distin
guished from cancer by the absence of epithelial elPments. 

Angiomata afl'ect the blood-vessels in part, and in vart the 
lymphatic vessels. Ilmma tangioma cavem osnm shows quite the 
same conditi ons of stn1 cture as teleangirctasia. of the li ver, with 
which it has a lso sometimes been observed to corxist. Virchow 
has found it most commonl y at the snrface, immed iately beneath 
the capsule', occasiona lly in the uppermost portion of the rnednl
la1-y substance. It is generally found in the form of encapsu
lated lumps, va ryi ng in size from that of a cherry-stone to that 
of a walnut. Lympliangioma of the kid1wy has bern describN1 
by Hesch ! in paiticular. Klebs considers these as cases of ade
noma. They are of no practical interest. Thr format ion of 
omnulation tissue takes place in s7;phili/ic nrphritis. I ham 
already described the most frequent form of syph ili tic disease of 
the kidney under the head of Amyloid DPgeneration (p. 621). 
True guinm!J tumors of the kidney, such as often occur in the 
liver in constit ntiona l syphi li s, have thns far been encountered 

1 Compare Eberth, Virchow Archiv. L\'111 . p. 58. 
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but rarely, and in those few cases the nodnles have almost 
a lwayti been quite small. Among the few in sta nces i11 which 
large gummy tumors have been found il1 the kid1wy, I will first 
mention the obse1·vation of Cornil,1 who claims once to have 
found a gummy tumor of the kidney, simila r to those or the tes· 
ticles and liver, in a case of amyloid degeneration of the kidneys 
dependent on syphil is. The largest tumor of this kiml seems to 
be the one described by Moxon. 2 Ile fo und a g ummy tumor the 
size o[ a small potato in the left kiclney of a syphilitic woman. 
The growth had a rcgu lar surface, a nd consisted of a yellowish 
white substa nce, of quite uniform appearance, and of a firm, 
hard, ancl dry consistency. This was embedded in :1 large, 
white, lardaceo us kidney. 

The obscrrntion made by Klebs also seems worthy or notice. 
Ile found in the left kidney pale, whitish, rouncl collections, the 
centre of which presentecl a dc>ad-white spot. On making a sec· 
tion through one o( th e;;e, a. tough, mucilaginous mass, two-fifth s 
of a n inch wide, was fo uncl to occupy the ent ire thickness of the 
cortical substance. The collections consisted of connective tis· 
sue, rich in cells, the cell elements bPing partly of the sho1't, 
spindle-shaped vai· iety, partly round, and at some points fatty. 
The urinary t ubules had mai nl y disapprarecl; here anc1 there they 
could still be demonstrated, though in an atrophied condition. 

The conditions next to be consiclerec1 are, at least in part, 
of greater practical sign ificance than the neoplasms thus far 
described. 

Renal Cysts and Cystic Degeneration of tlte Kidneys. 

LIT1mATUnE-Brig7tt, Guy's Hosp. Rep. 1830.-F1-ericlts, Brightsche Krankhcit, p. 

28, and Colloidcystcn dcr N icren. GOtt ingcr Studicn. 1857. l. Abthlg.- Vfr

chow, Ocsammcltc Abhandlungcn, p. 837, 864, also Gcschwlilste I. 270 und Ilf. 

p. 94,-fl,.usfo9rr, Angcborcnc Bl:-isennierc. Marburg. 1862.-Folwarzny, 

WUrzb. med. Zcitschrift. I. 1860, p. 151.-&d:mann, Virchow's Archiv. IX.

}j,'J'icluen, ibidem, XXX.-Uertz, ibidem, XXXIH.-Joh, Jflein, ibidem, X."X..:"CVJL 
-Bruerkner, ihidC'm, XLVl.-Ko.ster, Ncdcrl. Ark, If. JU. (Yirchow-tlirsch 

1Journal de l'a.na.t. ct phyB. 18().;, p. 07, ~Guy's Hosp. Reports. 1EG8. 
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Jahrcshcr.)- Ranvier, Journal de l'anatomie et ph~·sio1. 1SG7, p. 44.J.
Scldenzka, Disscrt. inaugural. Grcifswald, 1867, an<l the literature given on 
page 543. 

P atlwlogy. 

I propose to take up sep:1r::ttely the questions o( cyst forma
tion in extra i1terine life and congenital renal cysts. 

Tlte development 0f cysts dnring extra-ulfrine life occur,, 
first, in appurently healthy kidneys. These cysts vary in size 
from that of a pin-h ead to that of " p0a or even a walnut, pro
jecting with a po1·tion of their circumference above the s urface 
of the kidney. They arc either diffuse or ananp;ed in grnups, 
and are very thin-wcilled, so that a certain number of them burst 
on peeling off the capsule. 

The contents of these cysts are generall y clea r, slightly yel
lowish, and contai n albumen. They ham been found to conta in 
uric acid ancl carbonate of lime in small quantities, as well as 
colloid mass(ls in the fol'm of irr~gular lnm ps o( mrions sizes, 
which g i,·e the react ions of albumen. Tlwse colloid masses are 
to be found even in the smalles t cysts; the fluid. albuminous 
ingred ients appear only in the larger ones, wherein chol esterine 
may also be di:;covcred. Undoubtedly, in all cases, the urinary 
tubul es take the most prnminent part in the development of 
th<•se cysts, inasmuch as it is altogether prnbable that the start
ing-point in t lwir formation lies in the obstruct ion of the tubules 
with fibrin ous masses. Tlwse cysts generally ha ve 11 0 walls of 
their own, but arc sturounded by unaltered int,,rs tilial tissue. 

The second class of cysts developed in extra-uterine life are 
clistin_gnished, to begin with, by their smaller siit;, rarely exceed
ing tha t of a pea, and accompanying inl<'rstitial proliferations of 
connectil•e tisst!P, with or without enl argement of the kidney as 
a whole. They are most frequently fouml in the cortical portion. 
They are often devP!oped out of the urinary tubules, have thick 
walls, ancl may then be recogni zed by their being strung together 
like beads on a st ring . The smaller ones an• entirely fill ed with 
('Ol!oid maRses. Others originate in the p; lomcrnl es, and the re
mains of tlw vasrnla1· roil ma y bt' rprognizecl within tlw dilated 
capsule, which is filled with colloid material ancl often with cell-
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masses ancl pigment-masses. The theory of the de,•elopment of 
cysts out o( the in terstitial connective ti$sue, as was claimed by 
Eriehsen n.ncl Hertz, has not thus far "·on any further recognition. 

These cysts do not become the subjects of clinical observation 
unless, as is exceptiona11y Lhc case, they attain to a very large 
sizP. In one instance, occurring in a woman sixty years old, the 
kid1wy was found to contain a cyst which was at least of the size 
of two Jists, and which dicl not communicn.te with the calyces or 
pelvis o( the kidney. Some cloubt was entertained during life as 
to whether it might not be the distended gall-bladder. 

In isolated cases complete cystic degeneration qf both kidnevs 
may be obscncd in adults. The kidneys arn then more or less 
enln.rged, and may attain such dimensions as to be felt dnring 
li fe. Both kidneys are found attacked, though perhaps not to 
an equal dcgr<>e; the subs tance o( the kidneys is transformed 
into a series of closed cysts which are imbedded in an abundance 
o [ co 111wcth·e tis~ue, nnd which vary in s ize, sometimes attaining 
to the dirnensions of an orange. They contain tongh, y ellowish 
or reddish serum, or sometimes a gelatinous snbstance; their 
contents are always albuminous, but free from urinary snb
stances, ancl are fonnd to contain bloocl-corpnscles, pus-corpus
cles, ancl cholPsterine crystals. In very advanced cases e\·cry 
trace or kidnf'y ti ssue is wanting; o[ten, however, remnants of it 
remain in the midst of the connective tissue. The bladder, ure
ters and prlves o( the kidneys are generally healthy. According 
to the rpports now on hand these forms, too, appear to originate 
in dilated urinary tubules. The cysts are linecl with simple epi
thelium, consisting of polygonal flat cells. It is not yet demon
strated whether the development of these cysts is connected with 
any congenital conditions. 

The clinical history of this affection is as yet imperfectly 
studied. J\Iost of the cases where such kidneys were met with 
were in p<>rsons between the ages of fifty and sixty, the young
est being thirty years old. Twice as many were men as women. 
The symptom s are not rnry charaeteristic. The course of the 
disease is chroni c. No diminution in the urine appea rs, bnt dur
ing the advanced stages its specific gravity seems to be consider
ably lowered. Albuminnria and luematul'ia, recmring from time 
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to timP, are the most constant symptoms. As a general rule the 

course of the disease is latent and insidious, and iI patients do 

"uccumb to the kidney affection, death generally follows SU(l

clenly with uncmic coma and convulsions. A kic11wy of this 

kincl i~ to he found in the Institute of Pathological Anatomy in 

Breslan.' 

It belonged to a woman, sixty-four years of age, who wag made the subject of 

n judicial (>Ost-mortem, anU who <lied of hemor1·hagc, the result of rupture of the 

posterior wall of the left auricle. 'fhe heart was considerably enlarged, the mitral 

nnd no1'lic valves were thickened, calcareous, and insuflicicnt. Both kidneys were 

of the same size (1.l x 9 x 4 cm. or 6 x 3.G x 1.G inches), and showed, o\·er their 

entire surface, cysts from the size of a millet se(·d to nearly the size of a wnhrnt, 

which were principally developed in the enormously enlarged cortical substnnce. 

B :tween the cyt;ls there was still apparently much unaltered parrnchyma, whirh, 

unfortunately. could not be more accurately examined on account of adnmccd 

putrefaction. The cap!'lu\c was remon:cl pretty rasily and withirnt injuring it. Some 

of these C}'!;tS contained in part a clear serous substance, not coagul:lble in alcohol, 

in part a. browni..,h substance which coagulated to a. firm mass in alcohol, while 

otlwrs of them contained almost purely hloocly masses. In the Jiycr there were 

extensive cicatricial lines and a series of cysts on its surface, from the size of a mil

let seed to that of a pea, one being as large as a hazelnut. 'fhc luLia pudcndi 

showed old cicatrices. 

'Vith reference, now, to co11r1e11ilol cystic kidneys, tlley are 

from three and 01w-hal[ to six inches lonp;, by from two to four 

inel1<'s wide ancl thiek. In their siz0 ancl thei1· de1·p]opmcnt they 

pre,ent p;rPat similarity to the eystiC' kitl1wys of adults. It docs 

not "ec•m probahlP that the Jatte1· are cankd orer from tl1e fa:tal 

Jl"riod, because the individuals in question l1a1·e gpnerally dit•d 

nt a pretty acl1·anccll age, and experience teaches that only light 

g-racles of this disease arc tolcmtecl after birth. 'Ye are not as 

.1·et in possession of a snflieient nnmhl'r of ohscn·ations to deter

mine t11e qiwstion of whether thl'se light grades are developell to 

hiqher ones after birth. As to the contents of the cysts, those 

nf the maller 01ws, at least, are found to he mingled with 

urinary rnatt0rs. The form a ti on of the cyst, therefore, depends 

on a retention of the serl'etion. 'I'll!' development of the same is 

pa1ticipatecl in by the nrinnl'y tubules ancl the Malpighian 

I.Ace. Cat.al. 180i. No. U2. 

VOL. XV.-41 
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capsules. ·with reg"lrcl to the origin of this retention of secre
tion, it depends, according to Virchow, on an embryonic nephri
tis, which causes numerous narrowings of the uriu'1.ry tubules, 
and leads to atrophy of the renal papillre and obliterr.tion of the 
pelvis or the kidney. Koster, on the other hand, finds the cause 
of congenita l cystic kidneys in a primary lack or development of 
the mine-conclucting apparatus. At the same time he takes no 
notice of the cases with open renal pelves and ureters, which 
cannot be explained on any other theory than that of Virchow, 
a series o[ valuable practical points concerning which are given 
in the statements of Kupffer with regard to the development of 
the urinary tubules. Inasmuch as a clisconnected development 
of the urinary tnbules and the pelvis o[ the kidney takes place 
in the fCl'tus, it is easy to understand how under some circum
stances their connection remains impe!'Cect. 

The development of this cystic kidney appears to be followec1 
by grave consequences to the fmtns, too, as most of these chil
dren are born prematurely. If they are carried to fLtll term, 
li te can only be maintained, as was stated above, in case the 
development o[ these kicluey change~ is but sl ight. The higher 
grades of change, on the other hand, either constitute an abso
h1te obstacle to birth and rencl er embryotomy necessary, or, at 
least, cause so serious a distention of the abdomen, that the 
movements of the diaphragm are impeded, ancl breathing is 
i·enclered impossible. 

It is a noticeable fact that these cystic kidneys are not infre
quently combined at the same time with other congenital clis
tnrbances, constitu ting an argL1ment in favor or the origin of the 
former in mechanical distmbances acting from without. The 
most interesting case of this kind was observed by Ilensinger. 
It presented a cystic kidney on the right, together with absence 
of the right lower extremity and the right half or the female 
genitals, while nothing abnormal was fonncl on the left sicle of 
the body. The occnrrence of congenital cystic kidneys in chil
dren of the same mother also appears remarkabl e, though it is 
still more singular that children with cystic kidneys '1.ncl healthy 
chikhen should be borne alternately by perfectly normal and 
healthy mothers. 
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The lattPr circumstance, as well as combinations with other 
vices of primary fo11nation, would lead us in such cases to 
regard the development of cystic kidneys as errors of de,·elop
meut. The increasecl connectirn-tissue fo rmation may just as 
well be a consequence as n cause of the cyst development, the 
purely mechanical conditions of closure of the urinary passages 
being sufficient to account for their genesis. At the same time 
Klebs has also found this increased development of connective 
tissue to be lacking. 

Asicle from congenital cystic degeneration of the kidneys, 
with enlargement of the kidneys, the same may also tak0 place 
with sh rinking of these organs. An in teresting instance of this 
kind is to be found in the museum of pathological anatomy at 
Breslau. 1 

The left kidney is of the size of a bean, the right half ns large. Neither of them 
shows any trace of kidney substance, but both arc composed of u uumbC'r of little 
cysts, in which, under the microscope, cells may be rccognizc1l which have under
gone colloid degeneration. The muscular coat of the Olncldcr is thickened. Cellu
lar hypertrophy exists on the mucous membrane, especially o f the fundus. The 
mouth of the right ureter is distinct, hut the latter is closed ahovc; the left ureter 
is free; hoth run n straight course. The bladder is the scat of o.n absce~s. There 
is no urethra. 'l'lle testicles are iu the abdominal cavity . 'l'alipes vo.rus o( the left 

foot. 

The study of renal cysts may naturally be followecl by tlrnt 
of dilatation ef the 1ireters and qf the pelvis qf tlte kidney, 1oith 
consecutive disappearance qf kidney tiss1w. This is designatecl 
as 

Jiy<lronephrosis, 

and is of great practicnl significance. 

L iterat1tre and History. 

The literature referred to on page 5-13, and furthermore: 
Albers, Bcobachtungcn au.s dcm Gcbictc der Pathologic. 1836. I. p. 40.- Virchow, 

Verhandlungcn der Wiirzb. med. Ges. V.; also Geschwolste. 1863. I. p. 267; 
also Gesnmm. Ahhandlungcn. 1856. p. S12.-Todd1 Clinical Lectures, etc. 

'18GO. Obd. Prot.103. 
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London. 1857.-l(immaul, 'YUrzh. medic. Zcitschr. IV. 1863. p. 42.-Rar,.. 
Prn.gcr Vicrteljahrschrift. 1867. J. - lV. I(rause, Langcnbeck's Archi,·. 

p. 2U> .-Rpenccr Wells, Med. Times. 1868.-Coopa Rose, ibid.-.Llrke1·· 
mann, Deutsch. Archiv. f. klin. Medic. I. 456.-/leller, ibid. V . p. 2G7. YI. p. 
276.-llotz, Berl. klin. 'Vochenschr. 1869. Nr. 23.-llildebrand, Volkmann's 
i;ammlung klinischer Vortrilge. Nr. 5.-Gusserow, ibid. Nr. 18.-E. J1i·aeukel, 
Tageblatt der Breslauer Naturforschcrvc11'ammlu11g. 1874 . 

• \! though the term "hydronephrosi " was first used by 
Rayer, the alfpction itself \Yas very well known to the earlier 
obser\"ers. Thus, Friedrich Angnst \ \T alLer, in the year 1800 
(l. r.), not only gave a very striking description of the 8ame, 
but aJ,o some hi storical notices tlwreot. He says that a number 
of writers before him allude to a si milar di sease or the k idneys. 
Prominent among them is Ruysch, who sometimes designates it 
as m·pansio re1111m, sometimes as llernht renalis. \Valter him
self called this condition ltydrops renalis, while at the pl'esent 
clay hydrmwphrosis is its customary c1csig nalion. Indeed, it 
was fo rmPr!y no uncommon thing fol' renal cysts to be con· 
foundecl with this a1Tection. 

The clinical hi sto1·y of hyclronephrnsis belongs to the most 
recent pe1fods, and, in fact, dates especially from the time when 
rn odPrn surgery embraced within its domain the operative re
morn l of abdom inal tumol's. Sinre that time errors of diagno
sis, 0specially the confounding of hyc1ro1wphrosis with ovarian 
cysts, ha,·e become a matter or no little consequence. The 
qnestion "·ill hereafter he discussed of how far the diagnosti c 
aids now a t onr commancl will enable us in future to avoid such 
errors. 

EliolO.'J!/· 

ITyclronephrosis-di la tation of the pelvis of the kidney ancl 
of the ureter, and subsequent more or less extensive disappear
ance of the rPnal parenchyrna- is developed when obstacles a1·,, 
presented to the esca.1w of the nrine, and this Jinic1 can only be 
erncnatecl incompletely or not at all. This obstacle to the evacu
ation of urine may lie in any divi sion of the urinary passages, 
in the pelvis of the kidney, the ureter, the blac1c1er, or the 
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urethra. Tlte obstacles may be either co11yenilal or a"'}ltittd 
later in life. The former, then, arc caused by a Yice of primary 
formation, and are often a::;::;ociate<.1 with other malformation::;, 
ouch as atreoia ani, club-foot, harelip, et<-. 

Tile causes oI acquirtll hydronephro::;is nrc PXl't~Pclint(ly mul
tifarious, so that it would hardly be possible to arl'in> at a com
plete enumeration of them. The following are tltu mo,;t notewor
thy: Concretions, which are wedged into the pell-is or the 
ureter, are tole1ably frequent causes o[ Lydroneplnosis. Tho 
fact is not to be overlooked that sometimes, on making a post
mortem examination, tlte concretions which htwe causeil the 
hrdro1wplnosis arn no longer to be found. They cmmble in 
COUl'Se or lime, aidetl perhaps by the pressure Of the column of 
11uid, and the fragments are discharged. 'fhe presence of small 
concretions gil·es us no right to coucl ude that calculi were really 
the iuducing cause, as they may also be secondary formations. 
Nephrolilhiasis is more freq11ently the cause of pyelonephritis 
than of hyclronephrosis, though the two conditions are often 
combined. Among the rare causes of hyclronephrosis may be 
mentioned anomalous or supenrnmera.ry renal a.rtel'ies, which by 
reason oI theh peculiat· course, twining around the Ul'eters, 
compress them, aucl thus constitute a hiudemnce to the escttpe of 
uriiw. 

In other cases narrowing 01· dilatation of the ureter may 
exi::;t near it::; odgin or termination, while everything point::; to 
somr inllammatory 01· Ltlcerati1'c process as the cause thereof; or 
bands resulting from parametl'itis may be present which biml the 
ureter to the margin or the pelvis. This fact naturally ll'ad,; to 
the establishment o[ another fact, viz., that in t11efemale sex lite 
11rtltrs are liable to be narrowe1l in their calibre as the 1·cwlt 
qf Mrious pat11olor1ical conditions qj' tlte genital apparatus. 
lience, hyclronephrosis is more frequent in females than in 
males. Under this hea.cl may be classed compression of the 
meters hy rtlr<flcxion ef tlw pregnallt as well as the non-preg-
11a 11t uterus. 

The latter circumstance has of late been especially verified 
by Ilildebrantl, who has shown the mechanism by which in this 
way hyclrnnephrosis u[ both sides may be brnught about. The 
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ureters, as we know, clescencl t o the blaclcler on both sicles along

side of the por tio vag inalis of the u terus. li the miclc1le portion 

of the uterus becomes bent at an angle, it may very easily hap

pen that both ureters are similarly ben t, ancl thus clistortecl 

clown ll'arcl ancl backward. Then the urine on its way to the 

blaclcler necessarily stagna tes above the bcncl where it encoun

ters an obstacle. It cl istencls the u reter and the stagnation is 

conti nued upward as far as the pelvis of the kiclney, and thus 

causes hyd roncphrosis. Carcinoma of the uterus is often asso

ciatecl with hyclronephrosis. The narrowing or en tire imper

meability of the ureters in cancer of the u terus is very rarely 

clue to a cancerous affection of these tubes themselves. I t arises 

either through cancerous infiltration or cicatricial thick ening of 

the pelvic cellular tissue-and this is the most frequent way-or 

through cancerous disease of the posterior wall of the bladcler in 

the region of the trigonum vesicro. 
'fhe following observation of Tuenge!' may be briefly noticed 

as a curiosity in the pa thogenesis of hydronephrosis : In a 

female body the kidney was found to be developed on one side 

only. This kidney had also been caused to dwindle by the pres

snre of its dilated pelvis and ureter. The cause of the hydroue

phrosis consisted in another and more rare error of development, 

viz., in the dilatation of one-half of a bificl uterus in which the 

menstrual fluid bad accumula ted by reason of atresia of the os 

uteri. Hydl'Onephrosis may also occnr as the result of prolap
sus uteri. Virchow has shown that falling of the womb, eYen 

without descent of the fundus and due to enlargement o[ the 

cen' ix alone, may produce inversion of the vagina, which must 

result in displacement of the bladder. Inasmnch as the point 

at which the ureters enter the bladder is dragged down beneath 

the symphysis, where it is liable to be compressed and cause a 

damming up of the urine, a g reater or less degree of hyclro

neplu·otic dila ta tion ensnes accord ing to the amount of obstru c

ti on to the escape of the fluid. Ovarian and other tumors with
in tlie frue pelvis may also lead to narrowing of the ureters and 

subsequent hydronephrosis. 

1 Klini..scbe ~Iittbciluu~eu. 18GO. p. 54. 
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This affection may also be induced by abscess ef tlte bladder, 
which is liable to occur in either sex, whenever the abscess 
embraces in its domain the mouth of the ureter-a not infre
quent occurrence. The condition here described is admirably 
illustrated by an in teresting preparation in the Institute of Path
ological Anatomy at Breslau.' 

The case was that of a patient with stone in the bladder, for which a latcrnl 
lithotomy had been performed by Prof. Middeldorpff. At the fundus of the 
bladder, which showed a catarrhal affection o[ the mucous membrnne and ulcera
tion, there was an abscess of the size of a child1s fist. The orifices of both ureters 
lay within the area o( this abscess. Tile ureters were dilated to the size of a loop 
of small intestine, but not displaced. Their contents could st ill be emptied into 
the Uladclcr by moderate pressure. Both kidneys were excessively enlarged, and 
appeared as irregular uoclulated masses. The left kidney was completely trans
formed into a hydroncphrotie sac, scarcely a trace of the renal pat"euchyma being 
present. The ri ght kidney was less affected, though also g reatly degenerated and 
hydronephrotic. 

H neoplasms qf tlle bladder occupy the orifices of the ureters, 
this may a lso lead to their dilatation and that of the renal pelvis. 
Such is particul a rly apt to be the case in carcinoma. Strictures 
qf tlie urethra, as thPy are developed after gonorrham, rarely 
give rise to any considerable degree of hydronephl'Osis. 

Asicle from anomalies of the renal artery, as above referred 
to, and cliverticula of the bladder, which are often congenital, 
the follow ing con.r;enital causes of llydronepltrosis must yet be 
mentioned . Fit·st, certain anomalies of the u reter may Pxist at 
birth, preventing the escape of urine or rendering it difficult. 
Thus the ureter is sometimes found to consist of a solid cord; at 
other times it enters the pelvis of the kidney at an acute angle, 
constituting a valve-like obstrnction, which must 1iecPS8at·ily be 
increased with the dilatation of the pelvis. A probe introd uced 
from below read ily enters the pelvis of the kidney, bnt the valve. 
like arrangement prevents the escape of urine. So10Ptimps steno
sis of tlH' lower portion of the ureter is encountered , pl'Oducing 
the same effect. Steiner' reports a case of hych o1wphl'Osis in a 
child three and one-half years olcl, caused by " thi ck ring ot· 

1 0bd. Protok. 18G7. Nr. 66. 
9 Compond. der Kinderkrkht. 2d Edition. 18i 3. p. 320. 
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welt encircling lhc Ycsical orifice of tlw h'ft uret01·. The bttpr 
"·as dbtell(}ed to the size of Lhe small intestine. In this categ-ory 
may also be included cases of congenital abnormality of th1· 
urethra, surli , particularly, as its complete or partial dosnn·. 
l;nder such circumstances the bladder, ureters, aml peh·es of th t' 
kidneys arn COll\'Cl'tecl into extensive sacs. 

In Lhe litemtu ro of this subject we meet with a series of cases 
\\·here no etiological grnund for the hydro1wphrosi8 coulcl ]JP 

dcmom;tratcd-that is, no hinderance to tho flow of urine through 
the nri nary passagps. N ernrthele;;s, it is cridP11 t that such a 
cause 111u;;t hum ex isted. The cause has l'itlier eventually dis
appeared, n.::;, Ior instance, in case of concretions, :is indicated 
above, or i t hns been OYerlooked in the nutopsy, as may very 
easily happen in case of valvular arrangements or of obstruc
tion chw to cicatricial contractions about the ntl'rns. These 
Ycry readily escape obserrntion as soon as tlH' organs are once 
remove<.l from their natural position and connections. 

Pathology. 

Pathological Anatomy. 

The anatomical picture presented by hydronephrosis vnries, 
first, according to whether the obstacle to the escape of urine is 
situatccl in the ]ll'lvis of the kidney or upper portion of the 
ureter, or in the lower portion of the same, or, finally, in some 
other part of tho ul'inary passages. The lower down tho obstruc
tion is situated, the more extensive are the portions o[ the minary 
tmct embraced in the area of dilatation. In the slighter grades 
of hych onephrosis tho pelvis of the kidney is only moderately 
dilated, lh<' calyces participate in the dilatation, and the renal 
papillm experi<•nce a corrt>sponcling flattening. In the higher 
grades, the distention of the kidney pelvis is more and more 
increasC'd, while the parenchyma of the organ di sappears in the 
same prnportion. First the me<lullary subst:mce atrophies; 
under the inc1·easecl 1m'ssure of the confinl'cl Hnicls, the papilhe 
clwincllr into scrrrcely recognizrrble prominences ; while the corti
cal por li on as yet shows but slight changes. During the further 
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progress of the affection this portion, too, atrophies, and is lost 
under the con tant pressme to which it is exposed; al1(1 in the 
highest grades the kidney presents an enormous membranous 
sac, which, when filled with fluid, has a lobulated appeamnce. 
Such tumors may attain formiclable p1·opo1·tions. Tlwy some
times fill the entire half of tltP abdominal ctwity, extending from 
the posterior portion of the diaphragm ancl the Yertebml column 
to the upper outlet of the true peh-is, crowding away the lirer, 
spleen and intesti nes, and forming numerons adhesions to the 
neighbol'ing organs. Frequently, but by no mmns alway::;, por
tions of intesLine, especially the colon, lie on tlte ltydronephrotic 
sac; in other cases the colon lies on the inner or outer sUl·face of 
the same. The two are often found ghwd logt'ther, the tensely 
filled cyst compl'essing the coJTesponding portion of intestine. 
The wall or the sac, in hydroncphrosis, consists o( dense conncC· 
tire tissue with a smooth surface, the outer su!'fc.tCP being made 
rough and unercn by a series of conneeth·e ti~sue adiIC'sion$, 
portions o( tissue or"' fibro-rartilaginous texture being sometimes 
found in this connective tissue. These tissue's are rich in blood
Yessels, ta.king lheir origin from the nol'mal rPnal n~sscls. The 
extemal lobnlar appearnnce corresponds to :t sel"ies of connec
tive tissue SPpta in lite interior o[ the Sar, which themseh•es 
correspond to the great ly dilated calyces of the kidney, which 
open freely into the pelvis o( Lite kid1wy ancl comn1unicatr with 
one another. Sometimes the dilatation only a fft>cts one or several 
of the calyces-then partial hydronephrosis exists, for itrntnnre, 
of one or two cliamlw1·s. In the rare cases in "·hich, there being 
t\1-o nrPters, one of them is obstructed, the hychonephrotic sac 
also embracc>s only :t portion of the kiclncr, which, howe1·er, does 
not pren'nt this partial hydronephrosis from attaining Ycry gra1·e 
dimensions. I ham already stated that the cortical portion offers 
the longPst resistance to atrophy resulting from pressure. Even 
in quite ac1Yancec1 cases we may often still find some islands of 
reddish tissue remaining in the membranous walls. Tlwn the 
Malpighian bodies and the urinary tubules arc fonncl to be Jm'
serrecl in these remnants of tissue, the tnbules containing Catty 
epithe1 inm. Pinal ly, however, these remnants or ~lantlu l ar tissue 
also disappear, ancl in the most extreme cases not a trace of it 
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remains. If the obstacle is situated iu the ureters, these are 
involved, to a correspondingly greater or less degree, in the pro. 
cess oi dilatation. They become wider and longer. They are 
seen to attain the size of a man' s thumb-this is very frequent 
-and even that of a small intes tine, and by 1·eason of their 
increasecl length they present a tortuous course. Their walls 
are sometimes thickened, particularly in those cases in which, 
before the occurrence of complete closure of the ureters, foreign 
bodies had passed through them, especially stones, and also in 
those in which the muscular structure of the ureters had been 

forced to overcome great obstacles. 
The sacs of hydronephrosis contain fluids which, in general, 

represent a very watery, more or less modified mine. They con
tain urea, uric acid, the ordinary urates, and sometimes crystals 
of the oxalate of lime. Sometimes the fluid does not contain all 
the ingredients of normal urine; occasionally the uric acid is 
absent; urea is generally present, though often in but small 

quantities. Cooper R ose and Spencer iVells ' have met with 
cases in which there was no urea. A part of the urinary con
stituents seems always to be reabso1·bed. The reaction is often 
faintly alkaline, the speci fi c grav ity generally low, correspond· 
ing with the small amount of solicl ing redients. The color of the 
tluicl is not always the same; it may be a clear yellow, or tmbid 
grayish yellow, or rnddish to reddi sh brown, acco1·ding as the 
urine is mingled with pt1s or blood. In the two latter instances 
the fluid would contain more abundant quantities of albumen. 
which is seldom entirPly lacking. Epithelium is also now and 
then founcl in the ftuid. In rare cases the contents of the sac 
consist of a thick, fatty fluid, or even of atheromatous or colloid 
masses. llydronephrosis of the highest gracle is generally uni
lateral, because the causes generally exist only on one side. IE 
bt1t one kidney is attacked, the other is generally found in a 

state of compensatory hypertrophy. If both kidneys are at
tacked, one is usuall y a1rected to a greater dPgree than the other. 

The causes of the hydronephrosis are determined by anatomical 
investigation (page 644 et seq.). 

'Lancet, May 30 1 1808. 
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Symptomatology. 

The symptoms of hydronephrosis vary according to the grade 
of distentio11 oI the urinary passages, and according to whether 
one or both kidneys are involved. Slig ht degrees of hydrone
phrosis, whether unila teral or bilateral, which embarrass the 
flow oI urine to but a limited extent, cause no symptoms during 
life. If the obstrnction becomes more considerable, a double set 
of symptoms arises. On the one hand, those symptoms appear 
which are li able to accompany embanassed, diminished, or 
arrested acti vity of the kidneys. This happens when both kid
neys, or a single kidney (the other being absent), are the seat of 
aclvanced hydronephrotic uegeneration. fo his case of bilateral 
hydronephrosis, which occurred in a woman twenty-two years 
old, Fraenkel (1. c.) obsen ·ed trans ient but total annria. This 
occurred three times, lasting on one occasion fo r two days, on 
another fo r one day, anu the last time fo r twelve hours. In each 
instance it followed one of the three performances of bilateral 
puncture under taken by Fraenkel, while a t other times the quan
tity of urine was normal. Fraenkel considers it probable tha t 
the urine was poured forth into the hydronephrotic sacs, emptied 
by the puncture, first filling and distending these, and not being 
evacuated extemally until the weight of the accumulated urine 
was sufficient to overcome the obstruction to its escape. This 
explanation is undoub tedly correct. The other se t oI symptoms 
referred to above consists in the objective recogni tion of the 
hydronephrotic sac, when it has attained a suflicient size, as a 
palpable tumor. Sometimes both conditions are combined. I 
have already stated above that in cancer oI the uterus both ure
ters are ve1'Y often involved in the pathological process in such a 
way tha t they are compressed, and that subseq neut hydronephro· 
sis is developed. If but one ureter is impermeable, this is ha rdly 
noticed, the healthy kidney vicariously under taking the function 
oI the diseased one. Bnt when both ureters are di stended, and 
the hydronephrotic dil a ta tion and disappearance of renal paren
chyma ex tPnds to both organs, then the sympto ms of acute or 
chronic uncmia are sure to arise in course of time. During the 
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past ten years I have had occasion to observe tlw patients suffer
ing from cancer of the womb, i,n the All Saints' Hospital at Bres
lau, and possess notes of for ty-nine cases. Among these tlw 
signs of acute urremia, severe convulsions, transient amaurosis, 
etc., occurred three times. Thirty women died with the symp
toms of chronic urmmia; these patients lay for days, weeks, and 
even months in a comatose condition before death cnsnecl . Some 
I ew observers ha"e seen cleath follow, in such cases, with violent 
convulsions, during an acute unemic attack. Sometimes, in 
very Jean patients with relaxed abdominal wall s, i t is possible to 
feel the tumor caused by the hydronephrotic kiclney. In "ery 
many cases of u terine cancer hydronephrosis acceleratt'S the 
fatal termination, which is inevitable from the na ture of the fun
damental clisease. In bydronephrosis-the rnsul t of retroUexion 
of the uterus-it is now and then possible, when they ham 
n'ached a hig h gmcle of dilatation, lo feel the enla l'ged uJ"eters 
ab01·e P ottpa1· t's ligament. Under these circum stances the tumor 
may attain the size of a child's head . Ilildchrancl has particu
larly studied these very form s of the cli sease. After the uterns 
has been lifted up with the sound, and a catheter has been intro
duced in to the bl::tclder, it is possibl e, by the aid of extel'nal pres
sm e on the abdominal walls, to evacua te the urine, aml thus to 
eJl:ect a material reduction o[ the tumor. Even in comparatively 
slight di stentions clue to the same cause, careful objective exam
ination may g i1·e pos itive evidence, as is taught by a case of 
Tlildebrancl's briefly subjoinecl by way of illnstmtion. In this 
insta nce no tnmor co tlld be felt on the most careful examination, 
while the patient lay upon her back. On examining her in the 
standing postur0, a tumor could be felt alongside of and some
what above the utcn1s, on the left side, '~hich , when prcssecl 
against the finger in the rngina by the hancl on tlw abdomen, 
revealPtl an elonga ted form, and appeared sonwwhat pain[uL 
At difft\rent Pxaminn. ti ons, howe\·er, it chanp;ecl in form, size, 
tenseness and so[tncss of its wall s. " ' hen the fl exion of the 
ul<'l'llS was radically impl'oved , the tumor tli sappea red for good. 
In a casl' of p1·ocidentia uteri , with g reat elongation of the cervi
cal pOl'lion o( the uterns, which hnd existecl for many years in 
a woman in the lowest walks of life, I saw death ensue under 
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symptoms of chronic ur:cmia. Post-mortem examination showecl 
great dilatation of both ureters and destruction of the renal 
parenrhyma. 

The tumor caused by hydronephrotic distention or the kid
ney oft<>n attains a very large size. It is generally unilalPral, 
as lias already been slated under the head of anatomical rela
tions.. Its position conesponds, in general, to that of renal 
tumors, as will be more particularly set forth hereafter, in 
connection with the description of cancer oC the kidney. The 
tumor lies in the region of the loins, extends to the vertebral 
column, oCt!'n upward into the hypochondrium, dowmrnnl into 
tlie iliac region, and forward to the umbilicus. \Yithin these 
limits the hychonephrotic rumor occupies the ground, to a 
g1·cater or less extent, according to its ,-olume. The circum
scribed inflammations which generally cause numerous adhe
sions of such tumors frequently gire rise to drawing or stabbing 
pains. Aside from this, large tumors of the kind cause numer
ous troubles through their constantly increasing size. They 
finally compress the thoracic organs, interfere with the aetion of 
the diaphragm, and cause a high degree of dyspnCl'a. HerP, too, 
as in other renal tnmors, the colon does not always lie upon the 
tumor. According to Spencer \Veils, in renal tumors of the 
right side it lies to their inner side, in tumors on the left the 
same, 01· in front of the tumor, while the coils of small intestine 
are crowdecl to one side. These tumors feel soCt, mny be more 
or less cli,tinctly defined by palpation, and give a dull percussion 
souncl. They communicate a distinct sense of fluctuation, and 
often show a lobulated surface. Nowancl then the tumor dimin
ishes in size with the escape of a large amount of lirinous fluicl 
throngh the blaclcler. The tumor is not mornble, is generally 
painless, causes no feeling of inconvenience aside from that con
nacted with its weight and a feeling of tension. It is often accom
paniecl with obstinate constipation, especially if the colon is corn
pressecl by the tumor. If the disease is causecl by nephrolithiasis, 
then well-markccl attacks of renal colic are sometimes associate<l 
with it; an cl then, too, the urine may occasionally be bloody, 
whereas in hydroneph rosis this fluid presents no pathognomonic 
signs, although it sometimes contains small quantities of pus. 
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Complications. 

Hydronephrosis of one kidney is sometimes complicated with 
various diseases of the other kidney, which alone is responsible 
for the secretion of urine. It is very evident that such a compli
cation involves the highest degree of danger. 

Diagnosis. 

Under some circumstances the diagnosis of hydronephrosis is 
easy, under othel"S it is difficult or quite impossible. The lighter 
grades are not susceptible of diagnosis dming life ; in such cases 
the presence of hydronephrosis can only be conjectured with a 
certain degrne of probability. If, for instance, urrnmic symp
toms arise during the course of nterine cancer, there is consider
able justification for the diagnosis of this condition, based on the 
experience of analogous cases. This is still further confirmed if 
it is possible to feel the hydronephrotic sac. A diagnosis can 
likewise be made without much difficulty when it is possible, a~ 
in the cases of retroflexion of the worn b reported by IIildebrand, 
to empty the tumor through the bladder, by pressure from with
out; or when a tumor in the abdomen di sappears with the evac
uation of a large quantity of urinous fluid. Frequently, how
ever, insuperable obstacles are interposed to the making of a 
diagnosis. IIydronephrosis is most liable to be confounded with 
ovarian cysts, ascites, and hydatid cysts of the kidney. The 
point of greatest interest lies in distinguishing hydronephrosis 
from ovarian cysts, inasmuch as the question immediately arises 
with regard to the performance of ovariotomy. It is particularly 
easy to confound these two conditions, because both kinds of 
tumor give such distinct tluctuation. IIere the question of the 
first development of the tumor is, naturally, of the greatest con
sequence, ovarian tumors always originating within the true 
pelvis. At the same time, every physician of experience knows 
how much or 11ow little reliance is to be placed on the state
ments of the patient. In these cases the best service is rendered 
by the complete rnctal examination, after Simon's method, for 
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the purpose of proving whether the tumor can be isolated from, 
:md be shown to be independent of, tbe uterus and ovaries. 
Based upon the authority of Spencer \Velis, great weight has 
heen assigned to the position of the intestine in renal cysts. 
Hotz even claimed that if the colon lay behind the tumor the 
condition might be supposecl to be that of hydronephrosis in a 
horse-shoe kidney. But the position of the colon is by no 
means so constant, ancl it has repeatedly been found to lie to the 
posterior ancl extemal side of the tumor. On the other hand, 
cases or ovarian tumor have been known in which loops of 
intestine lay between the abdominal walls and the tumor. Far 
greater signifi cance is to be attachecl to exploratory pwwture 
and the examination of the fluid evacuated. If the cyst con
tains urinary constituents, this of course argues in favor of 
hydronephrosis. But cases exist, in the literature of the sub
ject, in which no urinary constituents whatever could be found 
in the fluid of hydronephrosis, or where they existetl in such 
small quantities that a ,-ery careful examination was necessary 
in order to detect them. For a time it "-as thought that the 
paralbnmen discovered by Scherer was an integral antl charac
teristic constituent of ovm'ian fluid. But it was afterwards not 
only found in peritoneal fluid, but Esmarch even discorered it 
in the Jluids or hychonephrosis. It is evident from what has 
been said that the differential diagnosis between ovarian cysts 
and hydronephrosis may be involved ill the greatest difficulties. 
Hydatid cysts of the kidney are only to be distinguished from 
hydronephrosis when the sac ruptures into the pelvis of the kid
ner-that is, when single cysts are passed with the urine. So 
far, however, as the differential diagnosis between diITerent renal 
tumors is concerned, we must refer our readers to the sections 
derotcd to this subject. Careful percussion generally guards us 
against confounding this condition with ascites. In unilateral 
bydronephrosis the matter is tolerably simple. Dullness is then 
found only on one side of the abdomen, while in ascites dullness is 
demonstmble in both lateral portions of the cavity. Bilateral hy
dronephrosis is distinguished from ascites by the fact that in the 
former the dullness persists when the patient is laid on his sitle, 
whereas in ascites the dullness disappears from the highest point. 
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I!uralion, Termination, and Pror11iosis. 

In congenital hydronephrosis, life is seldom long maintained. 
The fu~tus is either born clead or dies soon after birth, as the 
result of the crowding of the thoracic organ; by the enormously 
distended abdomen. 

Tlte cluration of acqu ired cases is very variable, and in most 
cases can hardly be measured, even approximately, on nccount 
of the impossibility of fixing the beginning of the m:tl::tdy. It 
depends, furthermo1·e, upon the nature of the fondamcntal dis
ease and the grade to which the affection has attainecl. If the 
obstruction to the escape of urine is slight, if tho hydronephro
sis is unilateral and the other kidney is healthy, the dumtion of 
the aikdion may be quite long. The terminations of hydrone
phrosis are seldom fa,·orable; in the best cases u cure is uccom
paniecl with defects. The most frequent cures arc observed in 
cases arising from the presence of calculi. If these are dis
charged, the contc•nts of the hydronephrotic sue can escape, the 
passage bt?ing now open; ancl H no new accumulations take 
place frpm any canse, the sac may waste away. Furthermore, 
those cases or hydrnnephrosis cuusecl by retroflexion of the 
uterns may also terminute in reco,·ery after ren1oval of the fun
aamental dist.")asc. In gern;ira1, however, the progno::;i::; is unfaror
uble, because the causes of hyclronephl'Osis u suully consist of 
irreparable injmies, which induce u fatal termination, partly on 
their own account ancl partly through the ever advancing de
stmction of the renal parenchyma. 

Therapeutics. 

\\'e ham seen that in some cases of hydronephrosis, which 
ure developed as the result of nephrolithiasis, u spontaneous 
cure tukes place. In the same way the cure of retroversion of 
the uterus, which has caused hyclronephrosis, muy be followed 
by the cure of the latter. On the whole, however, the science of 
therapeutics is helpless as over against the causes of hydro1w· 
pll!'osis. Operative interference in this diseuse has been tried in 
vu1·ious wuys. The results thus far are not exactly encouraging, 
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and, as a general rul e, we shall be justified in having recourse 
to such means only when life is threatened, as, for instance, 
through mechanical compression of the thoracic organs. Roberts 
succeeded in one case, which occurred in a girl eight years old, 
by means of repeated kneading of a soft, fluctuating tumor in 
the abdomen, in effecting the evacuation of a large amount of 
urine, whereupon the tumor disappeared and did not show itself 
again while the little patiPnt was under obsen •ation. It is 
evident that such manipulations may only be practised in the 
mildest manner, and that a favorable i·esult would be the rare 
exception. The puncture of hydronephrotic sacs is dangerous, 
because an outbreak of general peritonitis is always to be feared. 
It is generally of little value because the sac is likely to refill in 
a short time. Ilillicr attained a temporary result in a case of 
congenital hydronephrosis which he had repeatedly punctured. 
Fraenkel's patient (compare p. 651, and according to a private 
communication) had already been punctl1red se,·en times by 
other physicians when she fell into his hands. Ile himself 
repeated the operation three times. Arter that the patient 
would not snbmit to the operation any more on account of its 
apparent inutility, the more rapid refilling of the sacs, th\l inva
riably high fever it induced, and the pain it involved. Threat
ened mdema of the lungs calls for the evacuation of the tumor. 
Dr. Maas proposed first to unload the right tumor by double 
puncture anrl sllbsequent incision, according to Simon's method, 
and, ii this were well borne, about a week later to operate on tl1e 
other. Maas thrust two tl'Ocars into the right tumor three centi
metres apart, ancl immediately closed the stopcocks. The ranu
las remained in position follr days without any special reaction. 
On the third clay there was a flow of urine alongside of the 
canulas. On the fourth clay there was a heavy chill. An inci
sion was immediately made through the wall s of the abdo men 
Qayer by layer) and those of the tumor between the two trocar 
canulas, which were now removed. Drainage was employed, 
with carbolic acid dressings. The secretion of urine was main
tained unhindered. R eaction was very slight. Death ensued on 
the sixth clay after the operation, with evidences of increasing 
marasmus. 

VOL. XV.-42 
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Such . measures may only be ventured upon when the empty
ing of the hydronephrotic sacs is peremptorily demanded as a 
means of saving life. 

Cancer of the J{idney. 

Literature and History. 

Aside from the general literature referred to on page 543: Brigltt, Guy's Hosp. Rep. 
London. 1839.- lVitlshe, The nature and treatment of cancer. London. 1846. 
- Koeltlcr, Krebs und Schi:inkrebskrankhciten. Stuttgardt. 1853. p. 415. 
Todd, Clin ical lectures on certain diseases of the urinary organs, etc. London. 
18.37. p. 42.-Docderlein, lnaug uraldissertation. Erlangcn. 1800.- Wagner, 
Archi v f. phys. Hcilk . 1859.-T!te same, Arch. d. Ilcilkundc. 18G0.- 1Vtst, 
Lectures on the diseases of childhood an<l in fancy. London. 1S-t8.-J(ul8-
maul, Wiirzburgcr medic. Zcitschrift. 1863. p. 38.- lValdeyer, Virchow's Ar
chi\•, Bd. XLI. nncl LV .- Percverseff, ibid. Bd. LIX.-Emile Neumann, Essai 
sur le cancer du rein . Par is. 1873 (contains a tolerably full index to the 
li terature of the subjcct).-Disscrtations of Docde1·lein (Erlangcn, 1860), Eber
hard (Tlibingcn, 18GO), Jerzykowsky (Brcslall , 1871 ), Midiels (Berlin, 1872), anrl 
numerous rcport2 of cascs.-K. Schroeder, Ein Fall von parancphritischcm Car
cinom. Kiel. 1874. 

Cancer of the kid ney, on account of its rarity, was compara
tively late in attracting the a ttention of physicians. ·whereas 
Baillie, in his celebrated series of eng ravings on copper, issued at 
the beginning of thi s century, gave a correct picture o[ phthisis 
renali s, nothing was said abou t cancer of the kidney. 'Vith the 
exceptiop of a few observa tions that can be utili zed, for instance, 
those in 'Vilson's Diseases of the Kidney, London, 1817, and 
G. Koenig's Abhandlung liber Nierenkrankheiten, Leipzig, 1826, 
nothing of any value is to be found in li teratnre until after the 
year 1830. It is true tha t at the present day we shall be able to 
make no use of Koenig' s refinements of di agnosis, whereby he 
undertook to disting uish, during life, between scirrhus, steatoma, 
fungus, and medull ary sarcoma of the kidney. This form of 
disease was placed upon a more substan t ial basis by Crnveilhier, 
in hi s P athologica l Anatomy, in 1829, which was succeeded by 
the classical work of Rayer. Tlw n foll owed the well -known 
treatises or ·w alshe, who gives a good synopsis of what had been 
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accomplished up to that time, and of Lebert, who distinguished, 
better than his predecessors, between the primary and the con
secutive or secondary forms of cancerous disease of the kidney. 
More recent literature has furnished us with a tolerably rich 
history of cases which renders it very practicable to give a clini
cal portrai t of primary cancer of the kidney. Secondary cancer 
of the kidney is scarcely ever the subject of clinical obsen·a ti on, 
and will here only be briefly touched upon in the description of 
the anatomical relations of the disease. 

Etiology. 

\Ve have as little reliable information with regard to the true 
cause of renal ca ncer as we have concerning the pathogenesis of 
cancer in other organs. No hereditary predisposition to renal 
cancer can be demonstra ted from the material in our possession. 
The dis~ase is not congenital, nor are there certain generations 
in which cancer of the kidney has frequently occurred. On the 
other hand , one point is worthy of consideration, in connection 
with cancer of the kidney, to which Virchow, in particuhr, has 
called attention as bearing on the etiology of malignant tumors 
in general, viz., the matter of irritants of various kinds, mechani
cal, chemical, etc. The sheltered position of the kidney certainly 
preserves it far more than most organs from mechanical injuries, 
and we are not, at present, able to adduce strict proof that such 
injuries cause cancer ; for it is always possible that cer tai n 
mauifesta.tions-snch, for instance, as hrematuria from traumatic 
injury-may onl y have been the means of bringing into notice a 
previously exist ing carcinoma. of the kidney. At the same time, 
the probabilities in favor of such a causal relation grow with 
the number of instances adduced in proof, and a few of these 
cases will therefore be given in brief. 

Even Chomcl, in 182!), refers to a cancer of the kidney, which was supposed to 
have or iginated from a l>low. It grew so large as to destroy a part of the anterior 
wall of tlic !\bclomcn. Bright g ives the history of a young woman who, five months 
before, had g iven birth to a healt hy child, ancl who died some months afterward 
of cnncer of the rig ht kidney. 'l'brce mouths previously she fell down stairs, and 
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she dated her sufforing from that time. Manzo1ini's 1 case was that of n boy, seven 
years old, who six months previously had received a kick in his Jcft side-after· 
ward having fever and hrematuria. These symptoms subsided at the end of two 
weeks. The boy died of mcdullary cancer of the left kidney. W. Brinton 1 reports 
the history of a man forty years of age, a cook by occupation, who found blood in 
bis urine after having received a blow, and two years later noticed a tumor in his 
abdomen, which afterward proved to be carcinoma of the kidney. The most 
interesting case of the kind was published by Jcrzykowsky. A lady in the upper 
walks of life had fallen down several steps seventeen years before he saw her. The 

fall caused a contusion of the right side of the abdomen, as the result of which she 
for a long time experienced pain in the right hip, lumbar, and abdominal region. 
Jmmediately following the accident she suffered from slight hrematuria, with inter
missions of some weeks in length. Six months after the foll she noticed a slight 
swelling under the margin of the right ribs. One year l>eforc her death the tumor 
had attained immense proportions. She died eighteen years after the fall, of carci

noma of the kidney. 

Still, even if in these cases the traumatic injury caused the 
development of carcinoma of the kidney, the questio11 still arises 
why in one case nephritis is developed, in another perinephritis, 
and in a third carcinoma. These are riddles which we cannot at 
present solve, and which force us to adopt the doctrine of a 
so-called individual predisposition. 

Primary cancer of the kidney is a mre affection, though not 
so rare by far as Tanchou claims. This writer fonnd only three 
cases of primary cancer of the kidney among 8,300 cases of car
cinoma which he obtainecl from the mortality li sts of the Depart
ment of the Seine during the years 1830 to '40. The results given 
in the justly celebrated work of Marc d'E~pine on the mortality 
statistics of the Canton of Geneva during thirteen years' are far 
nearer the truth than the not very credible statements of Tan
chou . Ile found two fatal cases of cancer of the kidney among 
889 deaths from cancer, that is, 0.3 per cent. Next to his figures 
come the statements of Virchow.' H is data, resting mainly on 
the anatomical conclitions found present, embrace the cases of 
mortality that occurred within four years in 'Viirzburg from car-

1 Schmidt's Ja.brbb. 94. p. 74. 
'Schmidt's Jabrbb. 97. p. 150 
3 Essai a.nalytiquc et critique de sta.tistique mortuaire comparCc. 1858. p. 369. 
'Beitriige zur Statisti.k. der Stadt WUrzburg. 18501 reprint, pp. 18 and 19. 
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cinoma, cancroid, and sarcoma. Half of one per cen t. (0.5) of all 
the fatal cases of malignant neoplasms \ell to the share of the 
kidneys. 'Villigk has collected the resnlts of the post-mortems 
in the Institute of Pathological Anatomy of Prag ue.' lle found 
4.6 per cent. of the carcinomata met with to be renal carcino
mata, secondary cancers being of course included in this count. 
The rarity of cancer of the kidney is further shown by the fact 
that Steiner 2 found only four cases thereof among 100,000 chil
dren in the Chil dr~n's llospital at Prague, and these were in 
children from three to five years of age, and yet there is no organ 
or the thoracic or abdominal cadty so often attacked during 
childhoocl as the kidney. In Frerich' s clinique in the Charite 
Hospital at Berlin three cases of cancer of the kidney were regis
tered in ten years. 3 

The earlier authors believed cancer of the kidney, during the 
age of childhood, to be a curiosity, and that renal cancer, like 
that of other organs, was quite distinctively a tlisease of advanced 
life. More recent works, based upon a larger experience, teach 
that cases or cancet· of the kidney are distributed to two periods 
of life, early childhood up to the age of about five years, and 
old age, while the periods of youth and vigorous manhood are 
far less frequently attacked. Cancer of the k idney is the most 
frequent cancer of childhood. Hirschsprung' found the kidney 
attacked fifteen time among twenty-nine cases or cancer in ch il 
dren. I have collected sixty-one cases of primary cancer of the 
kidney from literature. ln nine of these the age is not given, the 
remaining fifty-two are distributed as follows. First or all, we 
notice among them twenty children under the age of ten, the 
remaining thirty-two being more or less grown up. The details 
appear in the following table: 

1U;!c; 1~1~1-16 1~131-401~151-GO 1~ 
5 tt 4 l 3 '6 6 10 16 cnscs. 

1 Schmidt's Jahrbb. 1856. Bd. XCIL p. 285. 
'Com pend. der Kinderkrank.heiten. 2 Aufl. 1873. p. 318. 
3 MidLel'sJnaug. Dissert. 
'Vircbow-Hirsch Ja.bresber. 1868. 
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While, as a general rule, cancer is more frequent among 
women than men, which is to a great degree owing to the fre
quency with which the female genital organs arc attacked, cancer 
of the kidney, like that of the msophagus and bulb or the eye, 
is most prevalent among men, a fact which was noticed by Marc 
d'Espiue and Lebert. All later authors agree in this. In firty
six cases in which the sex was given I found thirty-eight men 
and eighteen women. Still, this predisposition on the part or 
the male sex seems to be confined almost exclusively to the moro 
advanced years. For amongst fifteen children there were eight 
boys and seven girls, and among thirty-two adults, twenty-tl1ree 
men and nine women. 

Pathology. 

Pathological Anatomy. 

Carcinoma in the kidney is observed partly as a primary and 
partly as a seconclary neoplasm. The latter occurs not infre
quently in the kidneys, sometimes as one or the manifestations 
of general carcinomatous disease, at other times as the result of 
the direct spread of cancer from some neighboring organ to the 
kidney. In the former case both kidneys are generally involved, 
in the latter but one. Secondary cancerous g rowths in the kid
ney seldom attain any great dimensions ; the size of a walnut is 
p1·etty considerable. On the other hand, the very small, miliary 
cancerous nodules, snch as frequently occur in the liver, are very 
rare here; the smallest that I have observed were from the size 
of a pin-heacl to that of a pea. 

Primary cancer of the kidney is usually confined to one kid
ney, the right one being most frequently attacked, rarely both. 
Among 69 cases of cancer of the kiclney which I have collected 
in literature, 31 involved the right, 23 the left, and 5 both kid
neys. Klebs makes the statement-at variance with other observ
ers-that the left kidney seems to be most frequently attacked. 
Cancerous kidneys generally attain twice or three times the size 
of normal ones. It is only exceptionally that kidneys with pri
mary cancer present the volume of the normal organ. Some-
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times cancerous kidneys atta in an excessive size. Spencer \Yells 
saw one in a child fo ur years old tha t weighed between sixteen 
'and seventeen pounds. The size of cancerous kidneys does not 
increase in direct proportion to the age of the individual attacked, 
but qui te to the contrnry. It is during the age of child hood, in 
particular, tha t we find not only comparatively, but almost abso
lutely, the largest cancers of the kidney. 'rheir growth is some
times very rapid. This extraordinarily rapid growth, while it 
is not exac tly exclusively characteristic of renal cancer, is more 
frequent here than in the cancer of other intemal organs. If one 
kidney remains free of cancer it generally becomes hypertro
phied . In Yery rare cases it is attacked with amyloid degenera
tion. Even in cancerous kidneys themselves, under these cir
cumstances, amyloid degeneration of the Malpighiau bodies has 
been observed in por tions that were free from cancer. · 

In a certa in seri es of cases of renal cancer the neoplasm is 
distrib t1ted as a uni form diffuse deposit over the enti rn organ. 
The form of the kidney is then usually preserved, only the organ 
is somewha t more ronnd and plump. On making a sec tion 
thereof it is of ten still possible to recognize the boundary be
tween the medull ary and the cortical portions. 

In other cases the cancerous kidney presents itself as a nodu
lated tumor covered wi th many larger and smaller protuberances. 
After the entirn kidney, or the greater part of i t, is involved in 
the neoplasm, the cancer pushes its proliferations in to the pelvis 
of the kidney, and sometimes even into the ureters. 'Vhile 
those renal cancers, which are characterized by a nniform infil
tration of thl'ir entire tissue, present a homogeneous whi tish or 
yellow surface on section, the form which is marked by a noclu
lated surface on section also shows certai11 nodules, which are 
more or less sharpl y separated from the surro unding ti ssue, and 
are sometimes distinctly encapsulated. The renal ti ssue lying 
between the nodules is sometimes healthy, often hype!'<cmic and 
loose, the in terstiti a l tissue being often greatly increased. In 
the larger nodules so ftening very often occurs at certa in points; 
furthermore, ex lravasations of blood are very likely to lake place 
in renal cancers, as the result of the rup ture of the numerous 
very thin-walled vessels. In some isolated instances cavi ties are 
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encountered, up to the size of a man's fist, fill ed with pulpy, 
sometimes fmtid contents-detritus and sh reddy masses-bearing 
the semblance of an abscess. On more accurate examination the 
detritus is found to consist of cells that have undergone granular 
and fatty degeneration, with here and there some fat-crystals. 
Until the most recent period the development and the origin of 
carcinoma in the kidney, too, were looked for in the connective 
tissue of the organ. vValdeyer urged against this theory that 
the cancer-cells, and the cancer-bodies of renal carcinoma devel
oped from them, merely represent derivatives, non-typical pro
liferations of the epithelium of the urinary tubules. An objec
tion raised to Waldeyer's view was that the endothelium of the 
blood-vessels and lymphatic vessels constituted a part of the 
proliferated epithelium . This objection has been quite recently 
overthrown by Pereverseff, who demonstrated that the cancerous 
epithelial cell s were still enclosed in the tunica propria of the 
urinary tubules, and that within the same urinary tubules there 
were in one part normal and in another part proliferated epithe
lial cell s, so that one could follow the transition from one to the 
other. Tlie cancer stroma, he says, in the earlier stages is formed 
only o( the tunicm proprim and the small amount of connective 
ti ssue uniting them. It was only in the larger nodules, where 
there were no longer any normal urinary tubules, according to 
his observation, that there was also a proliferation of interstitial 
connective tissue. 

Carcinoma of the kidney appears either as a scirrhus or a 
mcdull ary carninoma, or as a simple carci noma, which \Valdeyer 
ranks between the two. These differences in external character
istics are dependent upon a greater or less wealth of blood
vessels and cell s. For a rich development of blood-vessels 
always causes a powerful development of cancer-bodies. In 
soft, medullary cancer of the kidney it may happen that the 
framework consists entirely of thin·walled vessels, in some places 
without any adventitious tissue; while in simple carcinoma, and 
especially in scirrhus, the connective tissue framework is not 
only more abundantly developed, but may even be in the pre
ponderance. At the boundary between the remnants of kidney 
substance and the neoplasm a layer of connective tissue is inter-
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posed-as is often the case, for instance, in the liver. IC one 
examines a simple carcinoma of the kid1wy more crrrcfully, 
he will sec, along the line of division between healthy and dis
eased tissue, in addition to an increase of interstitial tissue, cer
tain enlarged urinary tubules crowded full of JargP, darkly 
granular cells. \Ve may not infrequently sec groups or such 
altered tubules, with proliferating epithelium, lying alongside 
of one another in knots. Aside from these regularly arranged 
portions, we may elsewhere see roundish formations, with many 
side-sprouts growing in every direction and terminating in blind 
sacs. 'l'hey are composed of cells which are entirely identical 
with those of the ordinary tubules. Hobin's description of an 
epithelioma of the kidney (185/i) shows great analogy with that 
here giYen, and Klebs has desnibed transitions from simple 
adenoma to carcinoma, which he designates as adeno-carcinoma. 
The only criterion whereby we can distinguish between the two, 
histologically, is the non-typical proliferation of epithel ial cells. 
By this means the so.called cancer-bodies o( \ValclPyer are 
formed. In the medullary form the abundant cells often cover 
the cancer framework (which always stands out more prom
inently in simple carcinoma and scirrlrns), so that it is often 
necessary to brush them off before the alveolar structure can be 
seen. Sometimes. in one and the same cancer, soft and harder, 
and even scinhous portions, alternate with each other. As a 
general rule, however, it may be stated that the majority of cases 
of renal cancer belong to the scirrhous variety. In the scil'l'hous 
forms certain spots will be fonnd where a devastation of the 
renal parenchyma has taken place as the result of indurative 
proliferation of connective tissue. The connective tissue here 
is sometimes very poor in cells, and then contains many urinary 
tubules, obliterated through contraction or fatty degeneration; 
at other spo ts there is an abundant proliferation of small cells. 
Cases of scinhous degeneration involving the entire kidney have 
been described by Cruveilhier, \Val she, and Lebert. In some 
renal cancers the llfalpighian capsules are dilated and undergo 
cystic degeneration. Braidwood is the only writer who speaks 
of the cancerous degeneration of tlwse bodies. lie regards the 
hrematuria, which is so frequent in renal cancer, as a restlit of the 
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cancerous degeneration of the glomernles. Soft, medullary can
cers of the kidney arc often designated as "fungus hmmatodes." 
This is to be ascribed to the circumstance that cancers of the 
kidney, as well as of the liver and testicle, are so often rich in 
wide, thin-walled vessels. These sometimes show partial ancu
rismul dilatations (Cornil) . 

In some few cases primary cylinder-cell cancer is developed 
in the kidney. E. \Vaguer describes an instance of this in 
which scconcbry nodules, with the same a rrangement of epithe· 
lial elements, were found in the liver. An interesting feature in 
this renal cancer consisted of a portion of the neoplasm, which 
was as large as an egg and as hard as a rock, and consisted of 
connective tissue that had undergone calcareous degeneration. 
Mixed tumors are also met with. Under this heacl may be 
classed those cases of renal tumor, two of which are described 
by E. \Vaguer, which, like the so-called syphonoma, cylindroma, 
etc., present a combination of cancer, sarcoma, and glandular 
tumor. In a primary renal cancer I lately found the framework 
to consist also, iu part, of spindle-shaped cells that could be 
isolated, while in other portions of the same tumor the frame· 
work differed in no respect from that usual in cancer. In some, 
though it appears very rare, instances, colloid carcinomata hal'e 
also been observed in the kidneys. Such cases are fouud in 
Gluge and Rokitansky. 'l'he latter observed this twice. Quite 
recently SchneppPI' saw a cancer of the right kidney weighing 
ten kilogrammes \26 lbs. 8 oz.), which showed in part the charac· 
teristics of an encephalo id in a state of fatty degeneration, and 
in part those of an alveolar colloid carcinoma. It is difficult to 
determine whether the cases of cancer melanodes reported by 
Bright, Rokitansky, aud Lebert were of a sarcomatous or carci
nomatous nature. I am not aware of any more recent observa· 
tions of mehnotic cancer of the kidney. 

Cancerous kidneys usually soon form adhesions to neighbor
ing organs, which, as a rnle, prevent their dislocation. In some 
instances this takes place, nevertheless, as was first observed by 
'froja. A scirrhous tumor of the kidney may sometimes leave 

1 Eberlla1'Cfa Dissertation. 
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its natural position, by reason of its weight, and may be felt, as 
a tumor, beneath the floating ribs. Some other instances, from 
more recent literature, are given in the section on movable 
kidney. In Robin's case of epithelioma of the kidney, the 
diseased organ lay upon the vertebral column, as if ricling upon 
it. The adhesions referred to are developed by means of the 
neoplasm attacking the capsule of the kidney and tile su1-rotrnd
ing connective tissue, and spreadiug to the supra-renal capsule; 
but this is by no means always the case. At other times the 
fibrous capsule is only found to be much thickened, traversed by 
highly injected vessels. The cancer may also spread by con
tinuity to the retro-peritoneal glands, more rarely to the liver, 
after ac1hesion of a cancerous kidney on the right side with the 
lower surface of this organ. Furthermore, adhesions sometimes 
take place to the intestines-for instance, with the colon passing 
over a carcinoma, or with loops of small intestine lying in the 
deeper portion of the abdominal cavity (Faludi). In some mre 
instances, in carcinoma of the right kid1wy, its attachment to a 
narrowed duodenum bas been reported. Then compression of 
the latter may lead to dilatation of the stomach, as in a case of 
F. von Niemeyer's.' Rayer even reports a case in which the 
cancer perforated into the duodenum. Furthermore, perforation 
of the abdominal wall, in the case of a cancerous kidney 
attached thereto, has been reported, though, it would appear, 
only once (Abele). 

This was inn girl three years old. On n projecting portion of the skin, corrc· 
sponding to the renal neoplasm, a roseate inflammation or the skin was dc,•clopcd. 
It resu lted in an ulcer, through which a growth sprouted forth during the night, 
benring the characteristic marks of a mcdullary cancer. A piece of intestine pro· 
trudcd alongsiclc of this, which became gangrenous, so thnt, for fh·c days before the 
fatal termination, thin, brownish, frecal matter poured from the opening. 

Reference has already been made to the fact that renal cancer 
very often spreads to the pelvis of the kidney and the ureter. 
Aside from cancerous affections of the pelvis of the kidnc•y, 
other anomalies of the same may take place in renal cancer. In 
Jerzykowsky's case a peculiar distortion of the pelvis of the 

J Eberhard's Dissertation. 
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kidney is described, from which ten to twenty p rolongations, 
lined with mucous membrane, radia ted in every direction, the 
calyces of the k idney not only being immensely distended, but 
very much increased in leng th. Now and then blood-clots are 
fo und in the pelvis of the kidney, sometimes deposited in layers 
like those of aneurisms. The cancer, which occasionally extends 
into the ureter, may entirely fill thi s up with cancerous masses. 
Sometimes also this canal is occluded with blood-clots, and in 
other cases it is compressed by cancernus masses from without. 

The renal vein is as often altered, in cancer of the kidney, as 
the rena l pelvis. The vein being surrounded on all sides by 
carcino111ato us masses, is generally itself involved, rar<'ly remain
ing free. The walls of the vessel are at first compressed, then 
gradually destroyed, and the calibre of the vein , li ttle by little, 
is fill ed with cancerous masses. In this way the g rowth spreads 
far ther, and sometimes reaches the inferior vena cava. This 
gives orcasion for secondary cancerous infection of the lung 
th ro ugh embolism. In one case Gintrac saw the vena azygos 
al so filled wi th cancerous masses. As the result of renal cancer, 
therefore, seconda ry deposits in other organs take place, partly 
by extension of the neoplasm (in its continui ty ), partly as the 
resul t of general carcinomatous infection. Secondary carcino
mata are developed in more than half the cases of renal cancer; 
in the smaller half the disease is confined to the kidney. The 
most frequent seat of secondary deposits is in the lymphatic 
glands of the hilus of the kidney, the retroperi toneal and the 
mesenteric glands. Sometimes, as the resul t of <'arcinomatous 
disease of the kidney and of the lympha tic glands ly ing in its 
neighborhood, very large tumors are developed, in which it is 
impossible to decide where the neoplasm originated (as in Doe
derlein's case). According to W aldeyer's doctrine, which claims 
an epi thelial origin fo r all carcinomata, we should have to refer, 
for the primary starting-point of the cancer in all such cases, to 
the organs cont:tining epi thelium- the kidneys. On the other 
hand, Zenker, and quite recently Karl Schroeder, have called 
attention to the existence of a peculiar variety of carcinomata of 
the kic1ney, which are designa ted as paranephriLic, and which are 
characterized by the fact that, according to their external loca-
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tion, they appear as renal carcinomata, but that they do not 
arise from the kidney itself, bu t in its immedia te vicinity-at 
the hilns, indeed; that they immediately penetrate into the 
capsule of the kidney, and, extending their growth inside of 
the same, secondarily destroy the kidney. Schroeder is inclined 
to the opinion that such growths originate in the endothelium of 
the blood-vessels, and that, accordingly, they should be distin
guished from true epithelial carciuomata. 

The lungs are almost as often the seat of secondary cancerous 
disease as the lymphatic glands above alluded to. This appears 
to be occasioned by the transportation of cancer elements to the 
lungs through the current of venous bloocl-a circumstance to 
which Budd called attention.' The liver is also often seconda
rily diseased. The supra-renal capsules and the heart are com
paratively rarely attacked, still more rarely the vertebral column 
and the ribs, and mos t rarely of all the plema and mediastinum. 
The latter took place in a case of Todd's, where life was 
destroyed by a hemorrhagic pleuritic exudation, the result of 
secondary cancer of the pleura and mediastinum following on 
cancer of the kidney. 

It is very remarkable that, in spite of their anatomical and 
functional relati o11s, renal cancer is very seldom accompanied by 
cancer of the lower nrinary passages. On the other hand, the 
frequency with which cancer of the testicle is followed by renal 
cancer is also striking. One of F. von Nicmeyer"s patients had 
carcinoma of the testicle, which he thought originated from the 
blow of a whip, while he attributed a simultaneous carcinoma of 
the kidney to the pressure of a heavy purse.' Fleming' observed 
a case of cancer of the prostate in a man six ty years old ; the 
bladder was healthy, but there was cancer o[ both kidneys. 

So far as other anomalies are concerned that occur as the 
result of renal cancer, renal calculi have been observed in a 
certain series of cases, occurring sometimes in the healthy and 
sometimes in the cancerous kidney. 

The other abdominal organs generally undergo changes of 

1 On Diseases of tbe Liver. London. 1845. 'Ebe:r/1anl'8 Dis.ciertution. 
3 Dublin Jouma.1. Aug. 1867. p. 235. 
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position. The colon is commonly found slack , empty, and co]. 
lapsed in front of the tumor; the small intestines are crowded 
over to the opposite side. If the right kidney is diseased, the 
liver is pushed over to the left, often turned on its transverse 
axis, so that the upper surface assumes a vertical position and 
applies itseH to the arch of the ribs and the abdominal wall. 
'l'his is especially true when, as in Doederleiu' s case, the tumor 
proceeds from the upper end of the kidney and grows in the 
direction of the right hypochondrium. If the tamor originates 
in the loft kidney, the stomach is pushed to the right, and the 
spleen moves high up into the arch of the diaphragm. More 
rarely a movable spleen has been observecl in connection with 
renal cancer. In one case of Roberts', the spleen could be felt 
in tile iliac Iossa. If the renal tumor attains very large propor
tions, the thoracic viscera may also be compressed. 

Symptomatology. 

The symptoms of renal cancer, like those of cancerous degen
eration of a number of other internal organs, are at first very 
obscure. Sometimes the first symptom is pain in the region 
of the Joins. This is gPnerally at first very insignificant, is often 
little regarded by the patient, and the physician has not the 
necessary data for determining its signifi cance. The most impor
tant symptoms to be considered are the renal tumor and the llm· 
maturia. The latter may be observed at an early stage of the 
disease. Bnt we must premise the statement that secondary 
cancer of the kidney is hardly ever the object of clinical obser
vation. Sti ll, even primary cancers sometimes run their course 
wi thout g il' ing any symptoms. I observed such a case in Bres
lau. It occurred in a woman of advanced years, who died of 
mitral insuffi ciency. At the autopsy both kidneys, but espe
cially the left, were found to contain a moderate number of hard, 
white nodules, the largest of which were of the size of a chestnut. 
The organ was scarcely enlarged. The urine had never been 
altPrecl. Tn the li ver there were some nodules which varied from 
the si"e of a pea to that of a cheny. At both points, the liver 
and kidney, the disease was simple carcinoma. 
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Hmmatur ia is sometimes the first symp tom of renal cancer. 
It is often developed without any preceding pain. It is often 
impossible to make much out of thi s symptom if i t is qui te 
isola ted, though a renal hemorrhage, arising without any exter
nal cause and running its course without pa in , is al ways to be 
looked upon with suspicion. The matter assumes a more defi
nite shape if another very common sign presents itself, viz. , a 
tumor of the kidney . Roberts goes so far as to assert that in 
every case of renal cancer that terminate~ fatally, one or both of 
these syrnptoms-hmmaturia and a tumor- must be present. 
This is certainly claiming too much, although exceptions to the 
rule are rare. Am ong the exceptions a.re my own case ju st nar
rated, Flemming' s observaticn, and one by Hirtz. In the latter 
case the only di sturbances were uncontroll able dia.rrhma, increas
ing marasmus, anc1 cedema of the legs. 'rhe tumor, in }J:u ticular, 
is one of the most constant sig ns of renal cancer, and , at least in 
the later stages, it nsually attains such a size tha t i t could not 
escape the notice of a careful observer. It is especiall y wor thy 
of mention tha t in children cancerous tnmors of the kidney may 
attain posith•ely enormous dimensions. They rep1·esent, as a 
rule, the largest tumors that occur in children, especial ly among 
abdomina l tumors. They generally begin in the lateral region 
of the abdomen, the loins, between the lower ribs and the crest 
of the ilium, and then grow upward, but more particularl y down
ward ancl forward toward the pubes and the navel. I t would 
be a great mistake always to expec t to fincl increased dullness in 
the region of the loins in case of a renal tumor. On the contrary, 
cancerous neoplasms of the kidney seem more prone to involve 
the anterior portion of the organ, where the soft, yieldi ng intes
tines offer far less resistance than the muscles of the loins, but 
at the same time prevent the occurrence of d ull ness. The posi
tion of the tumor ancl the sig ns of displacement of neighboring 
organs will vary accorcli"g as the cancer involves the entire kid
ney, or its upper or lower portion. The tumor is fi1·ot observed 
between the lower ri bs and the crest o[ the il ium ; in course of 
time, however, i t extends fo rward to the navel, u pward in to the 
left hypochondrinm, downward into the ili ac fossa. In rare 
instances the tumor fill s the entire abdomen. Percussion elicits 
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a dull tone only if the tumor lies against the wall of the abdo
men. But if coils of intestine lie between them, the tone is more 
or less of a dull tympanitic character. The position of the intes
tines in their relation to the tLunor demands special attention. 
In cancer of the right kidney the small intestine is crowded to 
the left, the cmcnm and the lower part of the ascending colon 
are generally to be found at the outer side of the tumor, while 
the upper part of the ascending colon is misod up and runs 
obliqttely from right to, left in front of the diseased 01gan. In 
cancer of the left kidney the descending colon, ancl sometimes a 
part of the small intestine, almost always lies in front of the 
tumor, separating it from the abdominal wall. Much importance 
bas rightly been attached to the position of the intestine in front 
of the tumor, ancl it should at once be carefully borue in mind 
in making an examination. If the organs are in their natural 
position this usually enables us to distinguish a tnmor of the 
kidney from that of any other organ. Percussion generally 
betrays the presence of the intestine filled with air in front of 
the tumor. At the same time the tumor sometimes compresses 
the colon, its walls are press~cl together, ancl percussion gives 
a dull resonance. But, by careful palpation, through relaxed 
abdominal walls, we may sometimes succeed even then in feeling 
the empty, compressed, descending colon as a cylindrical band 
between the tumor ancl the abuominal walls. In some isolated 
cases the colon, running clown over the tumor, may even be 
recognized by inspection. 

In a case of Fnlutli's, 1 in a boy five years old, it could readily be observed, espe
cially at the beginning of the disease, that a longitudinal strip ran down over the 
tumor, apparently dividing it into two parts. This sometimes disappeared aad then 
again reappcnrc.:d, according as the descending colon, passing clown over the surface 
of the tumor, was filled with facal matter or gas, or collapsed after they had passed 
away. 

The tumor does not follow the movements of the diaphragm, 
ancl is generally immovable. Cancerous kidneys, in spite of their 
great size ancl weight, are comparatively seldom movable, prob· 
ably on account o[ the adhesions which the degenerated organ 

1 Jahrbb. f. Kinderhcilk. VII. 18G5. 
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forms with the s111Tounding parts. R ollet speaks of a rnornble 
cancerous kidney, and in the Lancet of the 18th of March, 1865, 
a cancerous wandel"ing kidnPy of the right side is reported, 
which was taken fol" an ovarian tumor. On palpation these 
renal tumors almost always show a. certain degree of elasticity. 
Sometimes they are round and smooth, sometimes nodular and 
irregularly lobulated. Individual nodules often present various 
degrees of hardness. Occasionally indi1·idual portions oE the 
tumor, or even the whole of it, may convey a simulated sense of 
lluctuation. There arn tumors caused by renal carcinoma, in 
which auscultation reveals a blowin!l murmur. Ballard 1 reports 
'ttch a case, and states that tlw murmur was so loud that Bright 
fpJt obliged to diagnosticate an aneurism of the renal artery. 
Bristo we' obsPrved an analogous case. 

The second most importan t symptom is lirematuria. It is 
more rarely observed than the tumor. \\rhile the latter wa" 
on ly abse nt three times in fifty -two cases co ll ected by me, hm
maturia occurred only twenty-four times in fifty cases. It is, 
furtherm ore, no pathognomonic s ign of renal eancer; for it is to 
be observed in many diseases of the urinary organs, and espi>
cially oE the kidneys. But it is none the less a very important 
sign where it is present, inasmuch as by its frequently early 
appearance it attracts the attention of the physician. u,ematu
ria, as has been remarked, often appears fa1· earlier than the 
tumor. Not infrequently it appears at the very beginning of 
the di sease, not recurring a fterwards until death. Long inter
val s may elapse between this initial hemorrhage and the occur
rence o[ other symptoms. 

In some cases of renal ca rcinoma such hmmaturia was fol
lowed, some time a[terll"arcl, by the passage of a renal calculus, 
which seemed to account for it. In other cases the renal hemor
rhage lasts for a longer time, and frequently returns. It recurs 
at irregular inten·als ol weeks or months, or o[ a few clays. ln 
some instances renal hemorrhage does not occur till shortly be
fore death; indeed, in a case obesrved by Gairdner, it did not 

ITrnnsnctions of the Path. Soc 1859. 
l\Ied. Times. l &i,1. JI. p. 305. 

VOL. XV.-43 
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appear till the day of death. It generally takes place withont 
any external violence tha t could be considered as causing it. At 
the same time it cnnnot be denied that a fall , or a blow, or some 
other traumatic injury, especially one affecting the region of the 
loins, does often precede it. Brinton 1 describes a case in which 
a hemonhage from the urinary passages following an injury was 
the only symptom of a renal cancer. In these trauma tic cases 
the hrematuria is generally very profuse. R enal hemordiages in 
carcinoma are never so scanty as to require the nse of the micro
scope for their detection. The blood-corpnscles are sometimes 
intact, sometimes al tered, whil e tube-casts covered with blood· 
corpuscles are often found. The blood is genera lly intimately 
mixed with the urine, which Yaries in color according to the 
amount of blood. Sometimes it is more or less red, sometimes 
blackish. Even in children renal hemorrhage is seldom exces
sive or exhausting . Sometimes the nrine contains a greater or 
Jess number of larger fibrinous clots, the blood becoming coagu
lated in the pelds of the kid110y or the ureter, and afterward 
being floated away wi th the urine. 

The hemorrhages themselres take place without any suffer
ing, and are hen'by to be disting ui shed from those tha t will be 
described in connec ti on with renal calculus. But the escape of 
clots, as we sliall soon see, is often associa ted with great suffer
ing. Occasionall y the hemorrhage ceases suddenly . This o[ten 
depends on an obstruction o[ the ureter, which may be occa
sioned by blood -clots or by cancerous masses. The closure of 
the ureter may al so be caused by compression on the pai-t or the 
renal tumor. On closure of the ureter of the di seased side, 
urine is excreted by the healthy kidney al one. IIrematuria is 
sometimes foll owed by complete anuria when, fo r instance, the 
neck of the bladder or the urethra is closed by a clot. 

The reaction of the urine in renal cancer presents nothing 
specially worthy or note. The amoun t of urine is almost 
a lways normal, in some cases it is more abundant than natural. 
Occasionall y a sligh t diminution in amount has been obsen ed. 
In hroma tnria the presence of fibrin and albumen can be clemon· 

1 Dritish :Med . Jouru. 1857. 
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stratetl. Alb um inul'i n, without hrematuri:i is rare, except when 
pyuria or nephrit is a re p resent at t he s:ime time. Urremic sym p
toms are very rarely obsen ·ecl. 'Vhite bloocl-corpnscles, epi the
lia l cell s, ancl detri tus from the tumor h:n·e been found in tlw 
urine. H renal cancer is complic:itecl with suppu rath·e p rocesses 
within the urinal'y ol'gans-as, for instance, in rare cases, wHh 
pyelitis-then :i purnlent sediment is found. In one case (,J Przy. 
kowsky) , nncler heavy p ressure, urine was frequently evacnatecl 
containing :i p eculi:ir mucilaginous substance. Unfort unately , 
this was not more acc urately examined. 

The presence of cancerous masses in the urine, which is often 
alluclecl to as n, symptom of renal cance r,' seems a t most to be 
bu t rarely obse1Tecl , although the physici:in may have directed 
his entire attention to this import:int point. Heller sta tes that 
in some fe w insta nces of renal cancer he has fo und deposits of 
uric acid as well upon clischarged jloccnll of cancer ti ssne as 
upon the waste substances obta ined at the :intopsy . Jn many 
other instances aclducecl in proof of thi s, there is no doubt that 
the epithelium of the renal 1wlvis :incl the ureters has been mis
taken for cancer-cell s. This certainly :ilso holds trne with regm·cl 
to the observa tion of l\Ioore, 2 so often cited. He even took the 
urine from the blacl tler a fter death, a nd though t he could cl iag
nosticate a cancer from the nccumulation of round ish and cancla te 
cell s, etc. 'l'he discovery of certain cell -form s in the urine is of 
no sor t of ,·alue in the diagnosis of cancer ; the onl y thing th:it 
can be regnrclecl as a significant symptom is the discovery of 
cnncer-particles with an al1•eolar structure. 

Qu:intitative changes in the composition of the urine have 
thus far been bu t li ttle met wi th in this di sease. Doeclerlein , iu 
his case, found the metamorphosis of the ni trogenous elements 
of the body to be s trikingl y g reat :incl increased, notwith stand ing 
that, during the !ut ter pa rt of the time, the temperature of the 
body was lowered, respi rat ion slow, a ncl the a moun t of nourish
ment tak en very sligh t. 

In renal cancer, pa in is a symptom of YPry variable signi-

1 Thus, even in Johnson's Renal Diseao;;es, German edition, Jl. 388. 
' Medico-Chiru rg. Transact. X..'\:X V. Cru:ie of n. pulsating tumor, in which the urine 

contained ca.ncer-cells. 
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fi cance. It is sometimes frequent, sometimes rnre; now intense, 
th en again insig nifi cant ; it may be very agonizing, but it may 
al so be entirely wanting, e'·en in large tnmo1·s. The absence of 
pain is not enough to exclude the idea of the existence of a renal 
cancer. 

P ain may occur in severe paroxysms, or it may be dull , deep, 
and continuous. Most frequently it involves the entirn rngion of 
the Joins and the hypochond rinm or the di seased side. Some· 
times patients eornplain of a sense of compression on the affected 
side. Tolera bly often the pain extends al ong the las t intercostal 
spaces, sometimes it radiates through the lower extremities, so 
that di sease of the hip is suspec ted. As long as no tumor can 
be felt and then' is no hromaturia, the sciatica is sometimes 
thoug ht to be rheumatic. The pains, which are generall y caused 
by compression o[ the scia tic nerve through carcinomatous 
Jy mplia. ti c g lands, become aggrarntecl to an unbearable degree. 
Seri ous di stu1·bances of sensation ari se. followed by emaciation 
of the extremity affected. Sometimes the tumor cannot be 
detected un til thi s ad,·ancecl stage is reached. Jn ~omc cases the 
pain arises spontaneously, in others it only foll ows on pressure 
exercised over the di seased parts. 

Retmction or the testicle. such as is comm on in nephrolithia
sis, is seldom met with in renal cancer. The pains may simulate 
those o[ renal cairn Ins, which, inde<'d. is by no means so rare a 
concomitant o[ cancer. Much more freqtwn t ly, however, these 
pains resn lt from the passage of fi brinous clots, which are not 
uncommon a[ter rPnal hemorrhage. Sometimes these becomP 
wedged into the lower, narrow extremity of the ureter, and 
severe colic pains result. 

Renal cancer is occasionall y accompanied by c1 istnrbances of 
digestion, which may arise quite early. The appetite fails; nau
Rea and vomiting occur from time to time. Jn other ca es these 
signs ase altogether wanting; in some a voracious appeti te has 
Pl'Cn been observed, espec ially in child ren, occasionally accom· 
pa11iecl with increased thirst. As a rule, constipation persists 
dnring the greater period of the di sease ; dming the more 
advancecl periods it often altemates with diarrh cca, and some
times continuous dianhcca exists. N ow and then, in cancer of 
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the right kidney, irterus has been observed as the result of com
pression of the ducLus choledoc hns. 

The condition of the patient's streng th varies Yery much 
according to the stage of the disease. In adt1lts, notwithstand
ing the presence of a tumor, a year or more may elapse befol'e 
the general well-being is affected, but in many patients there is 
an eariy loss of stl'ength and a cachectic appearnnce. 

Tlte pulse shows nothi ug stl'iking, though occasional ly it is 
perceptibly retarded. There is no fever; the temperature has 
sometin1t'S been observed to be subnol'mal. Towanl s the close of 
life feb t·il e complication · are occasionally encountered. In large, 
rapidly grnwing tumo1· respiration is often early inte!'fered with 
if the tlt1nor compresses the lungs and hinders the movements of 
the diaphmgm. CE:clema often occurs, sometimes restricted espe
cially to the lower extrem ity, as the result of thrombosis of the 
inferi OI' vena cava, sometimes in the domain of other large 
abdominal veins. For the same reason the cutaneouo veins of 
the abdomen seem enlarged. These run a tortuous course as a 
largely dilatecl venous netwoi·k, in extreme cases being as thick 
as a quill, and by ab undant anastomosis fac-ilitate the return of 
venous blood. Now and then general cedenrn, is developed as 
the result of increasing arncmia and hydrremia. The mental 
powers usually remain intact un til the fatal termination, which 
most frequently follows through exhaustion. 

Complications. 

These a re generally caused by secondary cancerous develop
ments. At the same time they are rare. Thus secondary cancer 
of the lungs gives scarcely a symptom. Secondary cancer 
nodul es of the liver sometimes become so large that they can be 
felt. Secondary cancer of bone-tissue manifests itself by Ycry 
SPvere pain; if the cancer spreads to the vertebrm it may result 
in evidences of compression of the spinal cord, painful paraple-
gia. etc. 

Cornil 1 has reported such a. case. In a woman, thirty-three years of age, cancer
ous clagenera.tion of the left kidney had re::;ulte<l in an extension of the process to 

IJt!Cm. de l'aca.d. de m6d. XX...X. ll. 337. 
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the liu=t two lum bar vcrtebrre, involving the clura mntcr. nnd in this way cnu1:ing 

compression of the nerves of the caucla equina. The result of this secondary 

deposit was motor paralysis o f both legs, with almost complete nnresthcsin nnd a 

loss of reflex irritability in the same. Aside from this, death may also result from 

other complications, serious hemorrhages, or peritonitis, which is sometimes brought 

about by rupture of the cancer. In one case of Bright's, death followed rupture of 

the carcinoma and fatal hemorrhage into the abdominal cav ity. 

]) iagnos is. 

The diagnosis of renal cancer is almost always diffi cult and 
often quite impossible. He who has tho opportunity of seeing 
the patient during the entire course of the disease, noting the 
history of its development and its course, the successive appea r
ance of brematuria and a tumor of the kidney, etc., will fiud it 
more easy to recognize the sea t and nature of tho tumor. Famil
iari ty with the experience of others is of value in making a diag
nosis. Large renal tumors in young chil clren, for instance, are 
hardly ever eaused by anything else than cy8t ic degeneration, 
genuine hyd l'Oneplnosis, ancl especially prima1·y medullary car
cinoma. As the two first no doubt invariably appear as congeni
tal affol'tions, the cliagnosis of mednllary carcinoma may be madt', 
by exclusion, with a degree of probability borde1'ing on certainty 
ill case of non-congenital r enal tumors ill children. But if the 
main symptoms just described-tumor and hmmaturia - are 
absent, then it is generally impossible to make even an approxi
mately probable diagnosis; for pai n in the region of the kid
neys, even whPn it is present, occurs in a whole series of kidney 
affections, a ncl it possesses no chamcteristic distinguishing pecu
liarit ies. If, however, the kidney pain is continuously severe, 
if cancer unmistakably exists in other organs, if this trouble was 
preceded by the sloughing of cancerous testicles, then the pain 
alone a rg ues in favor of the extension of cancl'r to the kidneys, 
even if other symp toms fail. If an abdominal tumor is found in 
a patient, associated, at tho same tinw, with hmmatnria, we can
not but think at once, among other possibilities, of the chance 
of cancer o[ the kidney. Cases in which there is merely swelling 
of the kidney may escape the diagnosis of most excellent observ
ers, inasmuch as they run quite a latent course. Thus, Lebert 
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reports a case 1 in which, on opening the body of a woman who 
had died of pleuritis and pericarditi s, he fo und a carc inoma of 
the kidney nea rly as la1·g as his fist, which had rnu an entirely 
latent course. H a tumor is found, the next question to be 
answered naturally is whether it actually belongs to the kidney. 
This is often no easy task. Even Bright asserts that among 
abdominal tumors few are so difficult to rncognize as tumors of 
the kidney. Enlargements of the kidney, according to all expe
rience, are rn1-y often confounded with tumo1·s of other abdom
inal organs. Those of the right kidney may be mistaken for 
glandular tumors of the portal fissure, for tumors of the lil•er, 
for disease of the pylorus, of the cmeum, or of the ascending 
colon ; those of the left kidney for tn mors of the spleeu and dis
eased conditions of the descending colon ; those of both kidneys 
for tumors of the mesenteric glands, the 01·arie", and the uterus. 

Attention may be called to t!Je followiug clinical points in 
dillercntial diagnosis. 

R enal tumors are to be distinguished from enlargements of 
the liver by the fact that the former do not ri se high into the 
thorax, and likewise do not crowd the liver far upwnrcl. " ' hen 
the patient lies on his back, it is generally practicable to pass 
the hand between the edge of the ribs and the tumor. This is 
not the case in a tumor of the liver. Brigl1t himself called atten
tion to thi s important distinguishing sign. The only kind of 
liver tumor that might here leacl to error would be one that 
arose from the posterior p01-tion of the organ, and was isolated. 
But they probably never separate themseh·es so far from the 
liver structure in which they are imbedded as to be mistaken for 
renal tumors. Furthermore, if no displacement of the intestines 
has taken place, the ascending colon almost always lies in front 
of the renal tumor, passing obliquely from below and to the 
right upward and to the left. This probably never takes place 
with the liver, unless it be in an exceptional case of malforma
tion and atrophy. Tympaniti c resonance on percussion, or the 
passage of wincl through it, is generally enough to determine the 
position of the colon. If tumors of the li rnr and kidney com-

1 Vircbow1s Archiv. XIII. p. 532. 
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plicate one another, which is sometimes the casP, espec ially in 
malig nan t neoplasms, it may be quite impossible, in a diagnostic 
point or view, to rise above the realm of conjectu re. But if the 
urine gives some sign (lucmaturia), and one can feel hard knots 
in the li l"er, then tlie diagnosis may, after all, be made with 
some degree or probability. 

Distention of tlle cmcwn and ascending colon, through froces 
and gas, which l1as g iven rise to so muny diag nostic errors, has 
also been mistaken for a tumor of the kidney. Still, as a rule, a 
sufficient number of fixed points for the diag nosis are furni shecl 
by the fact that in frocal accumulations percussion g ives a dull 
sound at one point and a tympanitic sound at another, which, 
added to the doughy frel of the tumor, the fact that its form can 
be changecl by kneading, a careful consideration of the history 
of the case, aud, above all, the effects of a cathartic, should be 
sufficient to prevent error. 

If the tumor is situated on the leit side, great cliffi cnlty may 
be experi cncecl in determining whether it is of the kiclney or 
spleen-a question whicll was ventilated by Troja. 'l'he renal 
tumor extends deeper clown, and no t so far up as that of the 
spleen. The anteri or margin of an enlarged spleen is generally 
very easil y and distinctly to be felt. It is also usually easy to 
pass one's finger to the lower surface of the splenic tumor and to 
feel the indentat ions which are often present in this organ. 
Special diagnostic value is furth ermore attached to the fact that 
in rnnal tum ors the clcscencling colon lies iu front of the tumor. 
which is not the case in tumors of the spleen. Spencer \Veils 
lias recently aclvised the injPct ion of air per rectu m in cases in 
which one cloes not know whether a loop or intestine passes over 
the tumor, for the purpose of distending tile collapsed in testine 
ancl facilitating the cliagnosis. At the same time there are also 
many exeeptions to this position of the gut. R osenstein reports 
a ease o[ left-siclPd renal carcinoma in a boy, in which the dull
ness commnnicatecl by the spleen passed directly into the clull
ness ca usPcl by the renal tumor. On post·mo1-tem examination 
the cleRcen cling eolon was founcl pushed entirely to the reai., and 
pressed fbt. R enal cancers are now ancl then confoundecl with 
tumors of the spleen. Quite recently Gjoer observed a case of a 
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carcinoma of tho left kidney as large as a man's fist, in which 
hrematuria and the tumor were both present, and yet the latter 
had been taken for an enlarged spleen. But a large abdominal 
tumor on the left side, assoeiated with hrnmaturia, should not 
misl~aa one into making the positive diagnosi s of renal cancer, 
for profuse hrematuria sometimes occurs in leuklucmic p:ttients. 
Roberts relates a case of an enormous leukhrnmic tumor of the 
spleen, in which a profuse hrematuria was observed, lasting 
several clays. N evertheless, at death, which foll owc•d in a few 
months, the kidneys ancl blaclcler were fo und healthy. This 
case might have been cleared up by an examination of the blood. 

Oactr ian tumors are not as often confounded with renal 
c.·mcer as with other tumors of the kidney. Still, such diag
nostic errnrs do occur when the tumor develops itself forward 
against the navel, the pubic and ili<tc regions, as may be the 
case in a cancerous wandering kidney (compare Diagnosis of 
" 'andering Kidney ). The development of the tumol' from the 
carity of the trne pelvis here naturally argues in furor of 
an ornrian tumor (unless, perchance, a kidney, located in one 
of the cavities of the trne pelvis, undergoes cancerous ckgenera· 
tion). But, as thi s cireumstance can generally on ly be deter
mined by the hi story of the case, and as with most patients this 
is not reliable enongh, we must in the majority of cases arnil 
ourselves or other diagnostic points. There arn scarcely ever any 
loops of intestine to be found in front of an ovarian tumor; 
they are usually crowded away to the lateral regions of the loin, 
where they givP loncl resonance on percnssion , just in the region, 
therefore, where there should be the greatest clnllness if the 
tumor proceedetl from the kidney. This symptom also holds 
good when it is a quest ion of distinguishing b<>tween a renal ancl 
a uterine tumor. Aside from this, of rours<>, certa in points are 
determined by internal exploration, and, finally. by the complete 
rectal examination after Simon's method. Here, too, however, 
the differential diagnosis offers great d iffi culties. Greenhalgh 1 

obsel'vecl what was snpposed to be an ovarian tumor, as a com
plication, during two pregnancies. The chances for ovariotomy 

1 St. Bartholomew's Hosp. Rep. Vol. I. 
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were being debated when the woman became pregnant a third 
time. She died before her confinement, wi thout any very clear 
cause of death. The supposed ovarian tumor was u medullary 
cancer of the kidney in an adrnnced stage. Such cases should 
be cleurecl up by un exploratory punctui-e before any serious 
operati ve in terference is undertaken. 

In some rare instances these cancers have been mistaken for 
aneitrisms, especially where on uuscultation and palpution whir
ring sounds coulcl be heard and felt in the tumor. They have 
also been mistaken for ascites , when the cancer was very soft 
and filled the entire ·abdomen. Such a case, occuJTing in a girl 
three years old, is reported iu St. George' s Hospital Reports, II. 
In ascites, however, both lateral regions of the abdomen are 
dull , while here the dullness is confined to one sicle. 

It is very much more common to confound a p soas abscess 
with renal cancer, especially during the age of childhood. .Aside 
from the earliest stages, where a differential diagnosis is impossi
ble, it is very diflicult to determine the matter even after the for
mation of a tumor. In both cases the tumor occupies the region 
of the Joins and extends forward into the abdomen. It is often 
difli cult or even impossible to feel the fluctuati on in the abscess, 
and the diag nosis is still further complicated by the fact that 
large, soft cancers a lso give a distinct feeling of fluctuation. 
At the same time, psoas abscess never extends as high up in the 
abdomen as renal abscess, ancl the sensitiveness of psoas abscess 
is far gi-eater than that of renal carcinoma. 

ln children we must also bear in mind the immense bundles 
of clteesy _qlands that are sometimes present in the abdomen, 
and which, when symmetrically situa ted in both hypochondriac 
regions, may now and then be confoundecl with renal tumors. 

Being once sutisfi ed that u tumor p rnceeds from the kidney, 
the next point is to determine it s nature. The following signs 
a rgue in fa,·or of carcinoma : rapicl anil irregular growth ef the 
tiwwr, inequality and nodular character of its surface, its 
?Jarying consistency at dUferent points, being harder in one spot 
ancl softer in another. In general, such a tum or has u firmer 
consistency than cystic tumors containing Jluid. Occasional 
attacks of h romaturiu aid the diagnosis, which is strongly con-
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firmed if secondary cancer nodules can be clistinctly felt in other 
organs. Among the indi vidual diseases of the kidney which 
lead to an increase in volume, and which must be consit1erec1 i11 
making a diagnosis, we may mention hydatic1s of the kidney, 
renal cysts, suppurative pyelonephritis, suppumti ve perineplni
tis, ancl hydronephrosis. The points essential to a differential 
diagnosis are treated of in connection with each one of these db
eases. H two or more of these affections are combined in any 
given case, as not infrequently happens with regard to nepliro
lithiasis and carcinoma, then the diagnosis is often very diflicult. 
With regard to the differential diagnosis between sarcom<L and 
carcinoma of tue kidney, compare page 636. 

An exploratory puncture is one of the aids to diagnosis which 
has but seldom been used in practice. It was employed in Doe
clerlein's case. A whitish red mass of ti ssue was obtained, simi
lar to the meclullary matter of the brain, in which the micro
scope showed u delicate, connective tissue stroma, in which 
innumerable nuclei were embedded. This se ttled the diag nosis 
of the character of the tumor. The operation was followed by 
no bad results. Schueppel 1 reports an observation mudt• on u 
man forty yen.l's of age, who, in addition to great ascites, hacl a 
colossal tamo1· in the right hypochondrium. A hyclatid tumor 
was SUS]JeCted. On making an exploratory punc ture, little gela
tinous bodies were di schal'ged of the size of a grain of peppel' up 
to that of a pea, in which thel'e were no hooks nor membranes, 
but only a homogeneous, mucilaginous mass with isolated cells 
that had unclergone g1·anuiu!' and fatty degeneration. \Ye are 
not informed whether the puncture did any harm. Curcinomu
tous tumol'S of the kidney, which were taken fol' ubscesses, have 
been punctured by mistake.' 

Duration, C01irse, Pror;nosis. 

It is ha!'d to estimate its duration, because the beginning of 
the di sease cannot be fixed with certain ty, but, at most, only 

1 Eberlutr(l's Di.ssertation, p. 17. 

~ Barl!t, BuUet. de l' Acad. X..\.'.:XV. Nov. 1870. 
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approximatively. This much may be sa id in general: that renal 
cancers run their cou1·se more rapidly du1·ing the age of childhood 
-at which time they proli ferate more quickly-than at a more 
advanced age. In delicate children their duration is often to be 
coun ted by weeks. In oue instance the period during which the 
objective symptoms could be observed "·as five weeks. As a rule, 
they last about nine months, hardly ever more than a year to a 
year and a half. I know of but one case that lasted two years. 
In adults, however, the disease may extend over several years, 
generally not over three or four, though here, too, the fatal 
termination is sometimes reached within a year. In but one case 
was the di sease demonstrated to harn lasted eighteen years. 

The termination is ine,·itably fatal, the prognosis bad. In 
some cases the disease seems to come to a standstill , an apparent 
improYernent taking place. Brinton s tates that in his case, 
under the Yigornus internal and extPmal use of preparations of 
iod ine, a striking imprnvement took p lace. Death followed 
suddenly in this patient by hemorrhage into the tissue of the 
tumor. 

Therapeutics. 

IIere medical science celebrates no tl'iurnphs. The only thing 
to be done is to maintain the strength of the patient, so far as 
possible, by good regimen, to qniet pain 1.Jy narcotics where this 
is practicable, and to combat dangerons symptoms, snch as 
hmmaturia. Dnring these attacks of renal hemonhage, absolute 
rest in bed, ice-bladders to the abdome n, over the tumor, the 
internal nse of acetate of lead, tannin, a lnm, and ergotine, are 
the best measm es that one can reco mmencl. If the fiow of mine 
stops a fter such hemonhages, we m nst see whether tho uretlll'a 
is fill ed with clo ts; if so, they are to be pnshed ba"k into the 
bladder with a catheter, and afterwards removed so fa r as possi 
ble by injections of lukewarm water. The remo,·al of cancerous 
kidneys, which has been umlertaken a few times as the result of 
errors of cl iagnosis, does not fall within the range of therapeutic 
effort. The most successful result attained was by \Voleott. 1 

1 Phila. Med. and Surg. Rep. 1861. p. 12G. 
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Ile extirpated a cancerous kidney which he had taken for a 
hepatic cyst. The tumor weighed abont two and a half pounds. 
The patient sun·ived the operation two weeks. 

Among lymphatic neoplasms, the first that are worthy of 
interest are those originall y described by Virchow,' and after
ward by Fried rnich, Boettger, and others, in connection with 
leukhremia, ancl which were furth ermore al so described by E. 
Wagner,' and subsequently more accurately by C. E. Hoffmann 
in co nnection with typhoid fe,· er. These lympha tic neoplasms 
appear partly in a circumscl"ibed and partly in a diffuse form . 
At first a deposit of lymph-cells takes place around the Mal
pighian bodies. These, like the uriniferous tubules, are com· 
pressed by the growing neoplasm. At the same time they can 
still be demonstrated , lying within the neoplasm in an a trophied 
condition. These g rowths a re to be di stinguished from tubercles 
by the absence of casea tion. Under this head we must likewise 
consider 

Tubercles of the Kidney_ 

Literature. 

Beer
1 

Die Bindcsubstanz cler mcnschlichen N iere. 1850. p. 187.- Vircllmn, Ge
schwUlstc. IL p. ().j4.- lVilh. Mueller, Structu r und Entwickclnng dcr T ubcr

kcln in den N icrcn . 18.37.-E. lVa[!ner, Archiy f . Tlcilkundc. XIL p. 10 and 
1 2.-Th~ saml', Tagchl. d. Lcipzigcr N nturfo rschcrvcrsammlung. 1872. p. 214. 
-Cornil, Arch. de phys. normnlc et pathol. I . (1868.) p. 105. 

P athology. 

Tubercul osis or the kid ney is commonly onP of tlw manifesta
tions of general miliary tuberculosis, in which miliary tubercles 
are cle,·eloped in the kidneys, as well as in other organs, and are 
often sul'l'ouncleil by a highly injected areola . The superfi cial 

1 Arch . V. Oes. Abb. p. 208. ' Virchow's Arcbiv. 1860. p . 325. 
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tubercles, or those lying in the convoluted tubes or the cortical 
substance, are round i11 form ; those ly ing between the straight 
tubes of the medullary and the corti cal poitions are more elon
gated and linea r in form. The epithelial cells or the kidney are 
generally in a state of adnmced granular degeneration. This 
participation or the kidneys in the tubercular process generally 
eauses no change in the group of symptoms of acute miliary 
tuberculosis. It is, therefore, of no clinical interest. 

There used to be, and is even now, a widespread impression 
that the miliary renal tubercles jt1st described, by forming into 
g.-oups-which is certainly often observed-also amalgamate into 
large nodules and infiltrations, which show a caseons character 
:rnd arterwarcl break clown and form cavities, and then present 
the picture of renal µhthi sis. This form has bePn described as 
primary tuberculo is. In the descdption heretofore gh·en of 
renal phthisis (p. 577), I separated it from tuberculosis, because 
i t is Yery often to be 1·t•garded as the result of a chronic inflam
mation with cheesy metamorphosis, ancl not as the result of 
caseating confluent deposits of tubercle. It has already been 
intimated, in tlw account of renal piltl1isis, that the two pro
cesses often enough take place simultaneously. But then the 
tubercles trn• something accidental, jnst as they may also be 
developed, ro1· instance, in the vicinity or caseous inflammatory 
deposits within the lung. But just as, to-clay, we no longer 
consider this as belonging to tuberculosis, that is, as resulting 
from the confluenee of miliary tubercles in the lungs, so it seems 
unreasonable to admit the doctrine as applied to analogous pro
cesses in the kidney, the renal pelvis, and the ureter. 
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Foreign Bodies in the Kidney, the Pelvis of the Kidney, and the 
Ureter. 

Nephrolithiasis. 

(Renal Gravel, R enal Calculus, Calculi Renum.) 

History and Literatitre. 

From the earliest periods, renal calcnli nnc1 the symptoms 
which they produce have attrncted the attention of physicians, 
and, in many respects, their descriptions of the same are toler
ably complete . \Vith the development of the study of patho
logical anatomy, si nce the time of Morgagni, the alterations 
produced by renal calculi in the kidney, its pelvis, and the 
ureter, have been more carefully studied. The chemical i1H'esti-
1tation of renal stones remained fo r a long time a terra incognita. 
Physicians and chemists, from Galen to Paracel us, from Par:t
celsus to Yan Jlelmont and Boerhave, by their vacillating and 
often incomprehensible reasoning on this subject, furnished no 
material of any valne touching on the doctrine of the com posit ion 
of renal stones. It was only by the great discovery of the di s
tinguished Swedish chemist Scheele, in 177G, that uric acid was 
recognized both as an ingredient of renal calcu li and as a normal 
constituent of the urine. It is true that Scheele's investigations 
were restricted by the belief that all rena l calcnli consisted of 
mic ac id. After Scheele's discovery, the labors of Fourcroy nnd 
Yauquelin , in Fmnce, and " rollaston, the discoverer of cystin, 
in England, as well as the detection of phosphates in the calculi, 
contributed most largely towards raising onr knowledg;P of renal 
calculi to its pres~nt position. These labors were wo1·thily fo l
lowed up by l\Iarcet, Berzelius, and a number of other ill\'estiga
tors. Thereby urinary concretions, which had been judged solely 
by their external appearance, were transferred to the domai n of 
chemistry, which almost entirely mastered them. By this means 
the subject of litl10n triptic remedies, although it had been agita-
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ted an<l discussed from the earliest times, was placPd upon a 
different basis, inasmuch as the concretions, Iornwd or definite 
components, could be opposed by definite solvents. These thera
peutic questions Pxcited discussions, which were conducted with 
great acrimony, as, for instance, by Civ iale, but which hacl the 
tendency to restrain within proper limits many extravagances 
by which the entire method was in clanger of being thrown into 
disrepute. 

The older literatnre of the subject may be fonncl col lcctecl in 
the sixth volume of Naurnan n's lfanclbuch dcr medicinischen 
Klinik, Berlin , 183G, a.ncl Canstatt's Ifandbuch clcr mcdicinischen 
Klinik, Vol. IV. 3c1 division, 2d edition, Erlangcn, 1845. In the 
account here g iven the genera l literature collec ted on page 543 
was made use of, as well as the following works : 

Joli. Varmultieu.~, Tractatus de :iffectihus rcnum. IJano,·iac. 1017.-Boerhave de cal· 
culo. Londini, 1741.-Sydenluon's ·works, Vol. IL London, 1788.-Fr. Aug. 
Walter, Einige Krankhciton der Niere und HarniJlasc. Berlin, 1800.-Jolt. Peter 
F'rank (1810), Spec. Pathol. und Thcrapie. Deutsch \'Oil SobernlLeim. II. Bd. S. 
440. 1840.-Jfarcel, An Essay on the Chemical History and Medical Treatment 
of Culculous Disorders. London, 1810.-/1.lagemlie, Rec11crches, etc. su r Jes 
causes etc. de la g1m•cll c. Paris, 1827.-Brodie, Lectures on the Urinary Organs. 
London, 1832.-Civirtle, On the Medical and Prophylactic Treatment of Stone 
and Gravel. Tmnslatcd hy J-L 11. Smith, Jif.D. Philndclphia, 184 1.-lVilfo, 
Urinary Diseases and their Treatment. Philadelphia, 1830.-Bencc Jones, On 

Gravel, Stoue, nnd Gout.-Prout, On the Nalure and Treatment of Stomach and 
Urinary Diseases; heing nn Inquiry into the Connect.ion of Diabetes, Calculus, 
and other Affections of the Kidney and Bladder, with Indigest ion. Londun, 
1843.-Sclilossberger, Archiv f. phys. lleilktlc. 1850.-Hodann u. ;lluelle1', 
Glinshurg's Zeilschrift f. klin. Mcdicin. IL ( 1851) S. 264.-Rilliet et Barthez, 
TrnitC des maladies des cnfants. 1853. 2rne Ccl. T . lf. p. 38.-llodrom, Vcrhand
lungen cl. schles. Gescllsch. u. s. w. 1855.- Virclw10, Gcsnmm. Ahhandlungm. 
1856. S. 833.-.Jfeckel, :Mikrogcologie. 18.')6.- 10lld, Cli niC'nl lectures etc. on the 
the urinary diseases. 1857.-lleller, Die llamconcretionen 1860.-Garrod, The 

Nature and Treatment of Gout and Rhcumatir Gout. London, 1850.-Virchow's 
Archiv Bd. X. S. 230; Bd. XLS. 217 ; Bd. XXVL S. 419.-llirsch, llanclbuch 
cler h istorisch -geo~rnphi chrn P athologic. If. S. 340. 18G2.-011mi Rers, Guys 
h ospit. Reports. 1864. p. 214.-Tlwmpson, Clini cal lectures on the Dis. of the 
urinnry organs. London, 1868.-J ulius Murllr-r, Arclliv der Phnrmncie. 1872. 51. 
J ahrg. S. 308.-/Jrrwn, Balncotl1erapi c. 3. A11f1 .-G. Simon, Verhandlun:ren der 
deutschcn Gescllschaft for Chirurgie. II. 1873. Berlin, 1874.-Beneke, Grund· 
linicn der Pathologic d es Stoffwechscls. Berlin , 1874. 
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E tiology . 

R enal gram ! and larger renal concretions consist or and are 
deYeloped from both nol'mal and abnOl' lll al ingredients or the 
urine. Jn Ol'der cleal'iy to understand the metholl or production 
or larger concretions, we naturally begin by stucly ing the secre
tion or amorphous renal g1m·el-that is, the powllery sediments 
which a re evacuated wiLh the urine. They consti tute the start
ing-point and the basis of what is ordinarily called renal grarnl 
and renal tones. 

Formerly, men were sati sfied to account for the production 
of renal gra\"cl on the theory of the exis tence of cer tain di a
theses-and indcecl, to some ex tent this is true even now. They 
thought that the stone-producin g substances were either abnor
mally produced in the kidney, as, for instance, cystin , or were 
secreted a ml thrown down in excess, as fOI· instance, uric acid, 
whereupon, then, under certain circumstances, larger concretions 
were formed out or t hem. According to the principal classes or 
renal concreti ons they then disting ui shed a uri c acicl d ia thesis, 
an oxalic acid dia tlwsis, a nd a phospha tic d iathesis. Although 
this view compriocs a certa in element or tm th, yet. expressPd in 
these general term s, it is fal se. All these conl'retions, for in 
stance, may be de1•eloped without the presence of any diath<'sis 
whatever. The atle111pt to es tablish a p lwsplw tic d iathes is 
places one in the worst pred icament, Ior the phospha tes cea~e 
to be held in solu tion as soon as the urine becomes alkaline, as 
the result of an inllamma tion or a local ca tarrh of the urinary 
]Jl\Ssages, without the fo rmation or presence of any additi onal 
amount of phosphates. As regards the so-call ed ~uic acid dia
thesis, it would be qui te incorrec t to asser t t hat mic acid concre
tions are always del'eloped from constitu t ional causes. The 
evidences that were formerly adduced fo r thi s we1·e fa lse, for the 
excreti on of uric ac id precipitates ne,·er justifies the conclusion, 
wi thout fmther proof, of the presence of an increased amount or 
uri c acid. It is qnite coITect that the fo r111 at ion of a n increased 
amoun t of urk acid in the body may and does become the occa
sion or the ex cretion o[ the same th ro up;h the kidney ; and yPt, 
in the pre$rn("'' of a normal or even a dimini shed amoun t o! uric 

YOL. Xl'.-44 
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ucirl, the sam<' effects may be produced, supposing that condi
tiom; nrisC' unclPr which t11c normal or m·en dimini ·hed amount 
of uric acid cannot be lwkl in solution. 1\ mong the conditions 
that will lrnYe thi s effect are increased actidty of the urine, a 
c1imin bhl•d temperature, which wa s as8ignecl by :Magendie and 
Segalas as the cause of the predisposition of olcl people to uri
nary calcttli , as well as the presence of solill bodies i1t the urine, 
which g1·eatly favor the release of the solid constituents of the 
urine from the solution in which they am helcl. IncrPased :widity 
or the urine may be brought about in various ways. It may l'esult 
from til e pl'esence of an incl'eased amouut of certain constituents 
of the urine (acicl biphosphate of socla) which withcll'aw the socla 
from its combination with the ul'ic acid, by means of which com
bination it is held in solution as urate of soda. It may also 
l'esult from acid fel'mentation of the urine, 1 which, it is true, does 
not g1' nemlly take place till aftel' the evacuation of the urine, 
though someti mes it does ari se within the urinal')' passages. In 
that case the amount or acid is probably increased by a decom
position or the colol'ing and extractive matters of the urine. The 
mucus of the urinal'y passages seems to act as the leaven that 
ind uees fl'rm cn tation. 

Passi ng to the so-call ed oxalic acid diathesis, we fincl that 
oxalic acid may , under pathological conditions, exist in the 
animal 1.Jocly as the result of disintegration. Bnt it may also 
result from the food introduced. Schultzen' claims to have 
found it in the urine, in minimum quantiti es, even under nor
mal conditions. On account of its great afiinity for lime, it 
unites with the same tq_ fol'm oxalate of lime, which is wry 
easily recognizable nncler the microscope by its pl'ctty octohedra 
(marked like the open sicle of an cm·elope) . In Yi ew of its great 
insolubility, thi s is very a pt to give l'i se lo the formation of 
grav~lly deposits. Cystin appears to arise, in the human bocly, 
only u11der pathological conditions, which SPldom occur and of 
which nothing further is known than that they nl'e sometimes 
heJ"editary. In acid mine, cystin is at once cl'ystallized, ancl is 
th Pn cli scl iarg0d as g ravel. 

1 Compare &!ierer. Untersucbtmgen zur Pathologie. 184~. 

~ H.cichcrt u. Dubois' A...rchlv. 1808. p. 719. 
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'Vith regard to the solid bodies which are so li able to serrn 
as the nucleu · fo r cry stalline deposits, the prnbabili t i ~:; arc tha t, 
in thi s country, the only p rncess that plays any figure in the 
matter is the in('l'eased secret ion of mucus in the pelvis of the 
kidney. It may be that, in the kid neys themselves, in rare 
instances, tube-casts serve as points of deposit of crystalline 
forma tions, especially of oxalic acid . In Egypt, Gri esinger saw 
the eggs of the distoma luematobium fo rming the nucleus of 
renal calculi. There are no positi ve observations in support 
of the view, whiel1 has been widely accep ted, that blood-clots 
consti t ute the starting-point of renal concretions. J\Ieckel con
sidered the form a tion of these concretions to depend on the 
existence or a peculi ar mucous ca tarrh, a nd regarded oxala te of 
lime as the active agent in the petrifaction of the mucus pro
dul'ed wi thin t he pel\'i S of the kidney. No twi thstanding the 
ing-t·nui ty of thi s a nd or other theori es laid clown in his J\Iicro
l(<'Olol(y of R ena l Stones-such as their double growth, partly by 
the a pposition of new la,yers from without, partly by intussus
ceplion, the t heory of the continua,! metamorphosis of ma tter 
taking plar.e within them, of the trans-substan tia, tion of stones, 
etc.- th ey have not commanded general recognition, because 
tlwy are not founded on facts. 

\V., know very li Ltle a,bout the predisposing caitses o( renal 
calculus, for we are not yet in possession of a,ny accnmte sta tis
tics with rega,rd to stone in the kidney p roper. All tha t we 
11 ave is some scattered nmterial wi th regard to the sta,t istics of 
urinary calculi in general, which materi al August Hirsch has 
coll t•c ted, sifted, a,nd criticised in his classica,l work on hi storical 
and gpogra phic pathology (1862, Vol. II. p. 348). E ven if the 
grPa ter pa rt or the urina,ry ca,lculi orig i1][Lte in the kid ney 
(acronl ing to Heller's experience the proportion is as 100 to 1), 
still the rt•s til ts of this in vestiga,tion may only with g reat reser ve 
be a ppl i!'d to rena,l stones. 

\Yi th re"'arcl to the a(/e a t which renal stones are observed, 
they occnr 

0

wi th specia, l .frequency cl nrin" the peri od o( child
hood - a, faet whi ch rarely holds good with rPference to ga,ll
sto1ws. Conrr<) ti ons in the ki cl nf'y mrty even be found during 
f<I! tal lik, a nu mber of in,;tances of \\'hich arn g iven in t he older 
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literature of the subject. 1 Concretions of rnrious sizes are fouml 
tolernbly often in the renal pelves and calyces of young children, 
especially those that have attained the age of a few months. 
They are almost always little oxalic acid stones. J. P. Frank 
rnentions two cases, one in a chilcl two days old, and the other 
in one eight days old, in which death occurred by convulsions 
clming the pa$sage of little calculi. The period of life most 
subject to the disease is that of childhood before the age of five; 
the next most obnoxious period is that from firn to fifteen. 
Among 5,000 calculi, which were observed in various places, 
Civiale found 45 per cent. to ham occurred in children. During 
the periocl of youth and maturity the tendency to the fonnation 
of calcultts climinbhes, to return again in later years. 

It has been ascertained that the children suffering from vesi
cal calculus ordinarily belong to the lower cla ses in society, 
while the ac111lts su[ering from the disease belong to the better 
classes. " ' e have as yet no experiences based on a sufficient 
amount of material to justify us in jt1clging how far the same 
i·ul e may apply to renal concretions. 

The male sex is by far the most liable to urinary calculi. 
Over against 5,497 cases occurring in males we !incl only 309 in 
females.' This holils good of adults as well as of chilchen. Among 
eight children in hospital afiectecl with stone, Barthez and Rilliet 
founcl six to be boys and two girls. The same relation was 
maintained in their prirnte practice. A similar experience was 
rncently reported by NPupauer,3 who, in one hundred cases, 
found but five girl s. A circumstance not to be underestimated 
in calculous disease is that of heredity andfcunily idiosyncrasy. 
This is espec ially striking in cystin stones. But it is by no 
means constant. It was formerly thought that certain regions 
enjoyed immunity from calculous disease. It was said, for 
instat1ce, that the tropics were free from such affections. This is 
a mistake. Allan"~ ebb' also receded from his view that stone 

1 Compare Graetzer, Krankheiten des F0tus, 18;]71 as well as Naumann, IfonJbuch 
der medic. Klinik. Bd. VT. 1836. p. 402. 

e Oesterlen, Handb. d. medic. Statistik. 1805. p. G40. 
3 Jnhrb. dcr Kindcrhcilk. V. Heft. 4. 1Si2. 
4 Patbol. in<lica. p. 24J. Calcutta. 18-18. 
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in the bladder was a n unknown disease in India, when he fo und 
in a mu:seum about 300 specimens of stones, originat ing in 
various pat it•n ts who had been operated on in all par ts or I ndia. 
Ileinemann' has a lso recently communicatetl the information 
that renal calculi and the conditions fo llowing them am tolera
bly frequent in Vera Cruz. \Ye know now tliat some parts of 
the tropical and sub-tropical regions are quite prominently Yis
ited wi th thi s affection. 'l'his is very easily to be understood, on 
physiological grounds, because the more abundant the activity 
or the skin the more concentrated will be the mine, ancl because 
the liabili ty to urinary deposits, and therefore to g ra,·el and 
stone, stands in d irect relation to the proporti on of solid ingredi
ents in t he urine, especially to the amount of uric acid it con
tains. Acconling ly, tile former view that a clamp, cold climate 
was an essentia l cause fo r the development of calculous d isease, 
must be regarded as entirely withont fou nda tion. Certainly the 
endemic occurrence o( this di sease in the east of Engla nd a nd in 
the Netherlands cannot be referred to climatic influences. F or, 
so far as E ugla ud is concerned, it has worse clima tes than tl1a t 
of its eastern portions, and in the N etherl a nds calculous disease 
has materially diminished since the beginning of thi s cen tury, 
withOLLt a ny change of climate being obsen·ed. Jfab its ef life 
and conditions qf nutrition have undoubtedl y a prominent intlt1-
ence in the development of renal stones. Although the state
ments of fonner observer>-of Boerhave, for instance-to the 
effect tha t renal calculi migh t be developed merely as the resul t 
of prolonged lying s till, d o not seem to have been fo unded on 
suffi cient a nd reliable observa tion, still the prevalence of thi s 
disease mainl y among aged persons in the higher walks of Jife, 
who indulge in a quiet, sluggish method of li fe, subsist ing 
chiefly on fL meat d iet, wo uld go to p rove that bodily inactivity, 
together wi th a rich, ni trogenous di et, constitutes at least one 
factor in the etiology of urinary calcnl i. On the other hand, 
the fact that among children it is mainly those of the poorer 
classes who a re at tacked, has beP n explained on the ground of 
the coa rse, indigesti ble, principall y arnylaceo us food with wl1ich 

1 Virchow's Arcbh·. L\' III. p. 183 . 
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they are supplied. The endemic occurrence of urinary calculi 
in some regions is probably far more 1·eferable to some such 
faults in the conditions of nutrition tban to unfavomble climatic 
peculiarities of the regions concerned. At the same time, tho 
importance of these circumstances is not to be overestimated, 
for, after all, the number of instances in which this disease 
occms is very small compared with the extent and tho uniform 
distribution of the faults of nutrition above referred to; and, 
moreover, the disease is often not to be found at all in regions 
where these faults exist in the most pronounced manner. The 
same may be said with regard to the causative influence of the 
use of sour young wine, and various other things which hare 
been credited with producing stone in the bladder. At all 
e1·ents, the specific etiological cause is as yet unknown, which 
admits of innumerable cases of the abundant and continued 
formation of gravel without the formation of a stone. As long 
as this question is not soh·ed, we arc deprive(l of one of the 
principal elements in the pathogenesis of urinary concretions. 

One of the oldest and most widespread views on this st1bject 
jg to the effect that drinking-water, especially if it contains 
much lime, gives occasion to the production of renal calculi. 
In reply to this theory we may say that, under such circum
stances, we merely fincl an accidental concmrenco of two ci rcum
stances that are entirely independent of one another, for we 
cannot see, even d priori, how the presence of lime in the water 
coulcl produce an excess, and, hence, a deposit of uric acid, 
which is the principal featurn in the condition before us. 

Pathology. 

Pathological Anatomy. 

A. Depoaill and Concretions in the Kidneys, the Renal Pelties, aml tlte Ureters. 

Deposits of urinary constituents in the kidneys are met with 
even in new-born babes, and are called 11ric acid infarctions. 
They are insignificant in extent, ancl probably never cause any 
disturbance in the .function of the kidneys. They were described 
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by Rayer, although Schlossberger, in 1842, first recognizPd their 
composition, while Yirchow, in 18.36, most accurately followed 
out their history in various directions. 

'The pyramids appear striped, or a yellowish n'd, brownish, or 
yellowish color. Their papillre are full of a thickish, yPllowi;h 
fluid, which escapes on pressure. 'The stripes rarely extend 
through the entire leng th of the pyramid, and still 111 01·" rarely 
do we find the papillw free and the wicler portion only of the 
pyramid altered as indicated above. In such cases the process 
of emptying the uriniferous tubules has begun. a nd the matters 
discharged from them may also be found in the pelvis of tho 
kidney. These consist of nrates-in part nrate of soda, but 
principally urate of ammonia. On the addition of hydrochloric 
or concentrated acetic acid, the uric acic1 separates in its crystal
line form. This is the crncial test for determining the nat ure of 
these deposits. They are deposited in the uriniferous tubules as 
brownish or brownish 1·pd masses, finely or coarsely granular in 
character, sometim<•s quite filling the tllhul <>s. In thP mildest 
grades we only find the epithelial cells encrusted with finely 
granular salts. 

The same gross appearance is presented by what are termed 
luernatoidin and bilirubin infarctions of the straight tubules. 
' Vi th the latter, it is true, there is al ways renal ictern s. The 
use o( the microscope and micro-chemical analysis protect us 
against confounding these various conditions. 

Yirchow urges, with special emphasi s, that infarctions of the 
urates are only to be found in those new-born children whose 
lungs have been expanded; that, consequently, they do not 
occur in the still-born fcctus. Upon thi s is based tlte forensic 
rnlue of thi s sign, it being claimed that, in the absence of other 
signs, or when they ham become indistinct on account of p11tre
faction, the presence of uric acid infarctions argues, with a degree 
of probability bordPring on certainty, in favor or the life of the 
fmtus out,ide of the womb, for this infarction remains visible a 
long time, even after decomposition has set in . H odan n was 
able to demonstrate it in the putrid kidney at the end of forty
Jire clays. 

"ritb reference to the causes of these uric acid infarctions in 
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new-born babes, the majori ty of writers aclhero to the ,-iew 
advanced by Yirchow, who regards it as the expression of lhe 
iucreasecl physiolog ical metamorphosis of tissue wh ich take 
place after birth, as the result of the setting-up of the processes 
of respi ration, digestion, ancl heat-production. 

rrhis view, as well as the forensic sig nifi cance oI uric acicl infarc
ti ons, fall s to the grnuncl if such infarctions liave been observed 
even in a single case of a still-bom child . The one case which 
was observed by Iloogeweg was di sreganlecl by Yirchow, because 
the lungs were well fillecl with air. It may the1"Cfore be of some 
importance here to call a ttention to a p re pam tio1t in the patho
logical insti tu te a t Breslan, which elates from " 'aldeycr's time. 
It is designated as Uric acid infarction qf' the papillce. Still· 
born child. Gynecological Clinic, 1866 (Prepamtion N o. G3 of 
the year 1866), ancl should certa inly incite u s to a careful inves ti
gation of thi s q uestion, which is of such g reat pract ical impor
tance, on the basis of a large amou nt of ma terial. 

All observers, howe\'Cr, agree that in fa rctions are most rare in 
newly-born children that clie soon a fte r b irth ; tha t they are 
more frequent where death occm s during the first cl ay, and most 
frequent where it occm s between the SPC011tl an<l the fo urtcentlt 
clays of li fe . F ro m that time a steady diminution in fr<•quency 
occm s t ill the end o( the second month, alt11 ough in some few 
instances Virchow has observed mic acid infarctions even in the 
third to the fif th month. 

These in farct ions are to be found only in the minority of the 
kidneys of new-born children (abo11t for ty-se,·en pct· cent.), so 
that the conclitions for their p rncluction a re inconstant. 

In ad ults, deposits of urates, in a finely g mnular fo rm, are 
not infrequentl y to be found in single tubules of the pymmids. 
In one case Frerichs fo nnd ,-cry li tt le columns with levelled 
ex tremi ties, which consisted of m ate of soda. In another case, 
in a kid ney that was the sea t of Bright' s di sease, the same 
observer fo und large brown crystal s of uric acicl, both singly and 
in clusters of the size of a pin-heacl, simated in the uriniferous 
t ubules of the cortex and the py ramids, these tubul0s being fill ed 
wi th amorphous fi b1'inous clots. The cortical subs tance felt as if 
it was strewed full of sancl. The pelvis contained glu t inous 
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coagulated fi brin, which was a lso Yery rich in these crystals. 
"biue from this, u ric ac id may be fou nd in cl ilall'cl miniferous 
tubules, generally as m ate or soda, in the for m or lJpa utiinl, 
generally long, r homboid columns. l;ra te or ammonia is w ry 
seldom fo unu . Pu rn mic acid is now a ncl then eucoun tcrccl iu 
renal cysts. D~posi ts or the ura tes appea r in largest q ua ntity in 
the kidneys o[ go uty pat ient s ; they are here a lso fo und in t he 
in tennet~iate substance and, by the union of smaller concretions, 
may grow to Lh e size or a millet- seed, or even of a pea. 

According to Froriep' s observa tions, deposits or triple p lws
plwtes also occur in the urini[erous tubules, Hi-st presenting the 
appearance of whiti sh y ellow stripes in tl1e py ramids, then unit
ing in to stone' Of the size of :1 hemp-seecl and C\'ell larger, arouncl 
which the renal substance then breaks clown and suppurates. 

Furthermore, deposits of carbonate of lime often occur in 
adul ts. particulal"l y in the straight tubes, u suall y appearing in 
the fo rm or ball a nd noclular masses ranged a longside o[ one 
another, which strongly refract t he light. These dt•posits, called 
lime infa rctions, are especially frequent in older persons, a nd 
also when ex tensive absorption of bone- tissue is taking place. 
E. \Yagner ' call s attention to the frequency o[ lime infarctions, 
sometimes more and at other times less ex tensil"e, in the renal 
llj"l"al11ids even or YOLlllg persons who die of Small -pox. 

To the naked eye, lime infarctions cause the py ramids to 
appNu· dissemina ted with thi ckly- se t parallel stripes. Yirchow 
fornierl y laid g reat stress on lime in fa rctions as a cause or renal 
cys ts. B11t he receded from this view a [terwai·d, as the closure 
o[ the tubules by the lime salts is s(>ldom complete. In more 
advanced d isease, lime salts are al so to be found in the interstices 
between the u rini rero us tu bules. 

\Yhile the mic acid ii<[arctions of new-born child ren are 
confined excl ush·ely to the open tubules of the rn edull ary sub
stance, incrusta tions of lime salts are more liable to be fo und in 
the looped t ubules or tl1e nwclullary substance, a nd especially in 
the loops contained in the pa pill .e. At the same time ca rbo na te 
o[ lime is also fo und in the c01-tica l portion o[ the kid ney. In 

IJ1isArchiv. 1872. p. 114. 
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the Pathological Institute at Breslau there are Bright's kidneys, 
dating from \\'aldeyer' s time (1871. Sect. Prot. 2.3), in which 
numerous yellow spots and points are to be found in the narro11· 
cortical portion, which fee l like calcareous masses. These are 
irreguhuly formed fl akes and fragments which dissolve in hydro· 
cliloric acid with act il'e clevelopment of gas. They seem to lie in 
the interstitial connective tissue; at all events, no di stinct loca
tion ca.n be assigned to them, us, for instance, in the uriniierous 
tubules. 

Renal sand, renal gravel, and renal stones, however, are 
of far more impottance than those deposits of urinary consti· 
tuents imbedded in the renal tissuP, aml which are generally 
described as uric acid, lime, or triple phosphate infarctions. 
\Vhil e having the same chemical composition, the former are 
distinguished by their lai·ger size. By renal sa nd we mean line 
powdery deposits, which. when somewhat enlat·ged, often appear 
in crystalline fo rm. R ernd gravel at the most attains the size of 
a pin-head, the greater part of the gm ins being smaller. Renal 
stones are div ided by the French into true renal stones and 
gmvel stones, the latter being able to pass through the urinary 
passages, while this is not true of the renal stones prnper. In 
prnctice, grnvel stones and renal stones are often confounded; 
indeed, no fixed limit can be drawn between the two. R enal 
stones are sometimes found singly, sott1 L•tintPS in eonsidemble 
numbers. They differ much in size, varying from that o( a pin
head Lo that of a bean, which is seldom exceeclecl. At the same 
time there is no lack of cases repo rted in literature in which these 
have reached a far larger size, where they have fill ed the calyces 
and pelvis o( the kidney, a nd have weighed from 60 to 100 
gram mes (two to three ounces). '.rroja e,·en claims to have found 
i·enal stones weighing sernral pounds. Large stones adapt them· 
selves to t il e shape of the renal pelvis ancl the calyces, and thus 
assume various forms, being often branched like cora l. The 
number o( branches rnries according as they include a larger or 
smaller nnmbN of calyces. \\'alte r found, in the right kidney of 
a gouty man, sixty yeat·s old, a stone weighing 106 grammes (over 
three ounces), which had so far assumed the form of tlw kidney 
that it resembled a petriliecl kidney. Aside from these large 
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stones, the number of calculi present is often consi<lerabk I once 
counted one hundred and fifty of them in a renal p~lds, an<l 
they sometim es occnr in st ill larger numbers, although this j::; 

rare. As a general ntle, no concretions arn formed within the 
ureters. Marcet states that in some few instances he has foum1 
the mucous membrane of the ureters covered with a chalky con
cretion. Most or the concretions pass into the ureters from the 
renal pelvis, but if they become impacte<l in the ureter they may 
very greatly enlarge iii size by additional deposits of the ul'inary 
constituents, especially o[ uric acid am1 the phospltates. 

The chemical composition of renal calculi is various. 
Those consisting of uric acid are the most frequent. The 

·same relations exist here as with cholesterine in ga ll-stones. 
Both exist but sparingly in their respective secretion;, but con
tribute prnminently to the formation of concretions on account 
of their slig ht solubili ty. Scheele, who disc01·ere<l uri c acid in 
1770, believed that all concretions were composed thereof. This 
is not true, although five-sixths of all renal stones may be mic 
acid formations. They may occur at any age, but are especially 
frequent in persons who have passed middle age, and more par
ticulal'iy in gouty subjec ts. They are often passed in large 
numbers. Heller states that he has in hi s possession 90 grammes 
(about three ounces) or crystalline uric acid concretions, varying 
in size from the smallest grain of sand to that or a large long 
bean, which were passed by an old man within the space of a 
year. They vary very much in size, rang ing from renal sand up 
to concretions that fill the entire pelvis of the kidney. They 
present all the colors of uric acicl sediments excepting the rose 
color. \Ve therefore meet with brick-dust colorec1 and vermil
ion stones, though they are generally somewhat mixed with 
gray, because a very considerable number of coloring matters 
become dirty on drying. Sometimes they have a reddish brnwn, 
more rarely a g reeni h color, owing to decomposec1 coloring 
matter or the blood which is mechanically mingled with them. 
Their broken surface is crystalline in small concretions; in 
larger ones i t is generally amorphous, o[ uni fo rn1 cknsity, and o[ 
a strikingly wooden ap1warance. This latter characteristic may 
always lead us to conclude in favor of the pre;ence of uric acid 
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salts. These stones consist of concentric layers, ancl the lighter 
or darker color of these layers i:; acco un ted for by the greater or 
less degree of concentration of the urine at different times. These 
layers are either regular in ontline or slightly wavy, and in that 
case the surface is al so somewhat wavy. R enal sto nes consisting 
of the m a tes a re very hard, and are only surpassed in tllis by 
those consisting of the oxalates. Their specifi c grav ity is about 
1.5. ~ehe most certain method of recogni:dng concretions of the 
u rates i:; by means of the nrnrexitl test. 

The uric cteicl may constitL1te the sole ingredient of a concre
tion, or it may only form the centre thereof, while the ou tside 
consists of oxala te of lime. Seeligso h11 1 obsen ·ed two large 
concret ions, di schargetl by a girl seven years old, whose shell 
and middle layer consisted of oxalate of lime, while their kernel 
was form ccl of udc acid. 11Iore rarely the opposite of this may 
take p lace. Sometimes we meet wi th alternate layers of uric 
acid and oxalate of lime, more rarely lay <> rs of urate of ammo
nia. Concretions form ed of the matPs, especially the urate of 
ammonia, are fo und much more frequentJ y in nurslings than in 
adults. Heller observed these sof t concretions 1·ery often in the 
kidneys ancl the u reters of the nurslings in the Children' s llospi
tal at Vienna. 

Ontlate qf' lime is di schargecl in the form of the octohedra 
so readily recognizable under the microscope, or o[ little concre
ti ons. rrhese concretions, consis ting of oxalate o[ lime, are nm·er 
met wi th in such large quantities as those formed o( uric acicl. 
Sometimes only one is di scharged, or it may be years before a 
second one appears. In some few cases oxalate of lime has been 
observed in the substance of the kidneys; such a comli tion has 
been reported by Crosse and Meckel. I have seen it, together 
wi th an abundance of blood-corpuscles, deposited on the surface 
of tube-casts. Oxalic acicl calculi a re of a dark grayish brown 
color. They owe thi s color to the hemorrhages which they 
cause, whereby the coloring matter of the blood is mingled with 
them. They are darker than uri c acitl calcttli , and a re di stin
g ni shecl by the irregul arities of their surface. They are i111prop-

1 Berlin. kliu. Wochenschrift. 1:3i 2. Nr. 3;:;. 



NEPITTIOLITirIASIS.-PATITOLOGICAJ .. A""SAT0)£1. 701 

erly saiil to be of a mulbeny form, whereas they arc, more 
properly speaking, thomy or warty. No other calcu lus is so 
rough all(l initatiug to the tissues. The broken surface of these 
stones always presents an amorphous appearance. There is no 
proof in favor of the assertion that oxalic acid formations are 
more frequent in children than in adults. Coucretions composed 
entirely of oxalate of lime are rare; those composed of alternate 
layers of thi s sa lt and the mates are far more frequent. In tlrnt 
case the nrntes may constitute complete concentri c layers, or an 
incomplete peripheral deposit. It has already been state(l that 
the centre of a mulbeny calcnlus may consist of uric acid, aml 
that more rarely a uric acicl calculus may have a llUClens of ox
alate ot lime. Beale has futthermore obsen·e(l that a microscopic 
accumulation ot crystals of oxalate of lime may be fouml in the 
cenll·e of a uric acid nucl f' us. In some few instances mic acid 
concretions have been found in one kidney :111d oxalic acid con
cretions in the other. 

C!Jstine or cystic oxide calculi are formed of the substance 
first desc ribed by \Yollaston in 1810 as cystine. Aside from thi s, 
cystine may be discharged in the form of gra,·el. Concretions of 
this substance are rare. Statements with regard to their fre
quency rary very much; they constitu te between one and three 
Jler cent. of all concretions. According to Owen Recs they are 
more frequent in dogs. In one case they were fouml associated 
with cholesterin e. They seem to be more common in England 
than in Germany. Cystine stones are or a dull yell ow colm-, 
with scarcely any variations in the shade. On being exposecl to 
the air for some time they are said to assume an emerald green. 
The spec imens in my possession, for which I am indebted to the 
goodness or l\Ir. Julius l\Iueller, in charge or the pharmacy or 
the .\II Saints Hospital at Breslau, do not show thi s change of 
color, although they have been exposed to the air fo r more than 
a year. These specimens consist of a collection of about one 
hunch ed concretions, most or which are or the size of a hemp
seed, though some are as large as a pea, vnrying jn color from a 
clull whitish yellow to a ligh t amber yellow, their surface being 
eovered with minute warts. They " ·ere all ob taine(l from a man 
between thirty aml forty years of age, who was very much l'C-
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ducecl as the result of cystinnria, and lately died of inflamma

tion of the bowels. These concretions cons ist of pure cystine; 

this is the rule in such concretions. Sometimes they have a 

nucleus of uric acid. Cystine calculi are far softer than uric 

acid stones. On fracturn they generally present a radiated 

appearance. 
Mueller's determination of the amount of snlphnr contained 

in these concretions placed it at 25.3 per cen t. The formula 

C,II,NS,O, calls for 26.45 per cent. of SL1lphur. On microscopic 

examination of the urine, the well-developed hexagonal t:ibles 

into which cystine crystallizes could be seen. Now and then cys

tine crystallizes in rhomboidal tables. It is readily soluble in 

caustic potash, an~ crystal~izes in beautiful hexagonal, tables. 

It 1s also soluble m allrnltes, mineral acids, and oxalic acid. 

It can be most readily precipitated from alkaline sol utions by 

the vegetable acids, and from acid solutions by carbonate of 

ammonia. 
Liebig's test for cystine consists in boiling the suspected 

urine in an alkaline solution of lead. l\Iueller declares the fol

lowing to be a nicer and sharper test: The cystine is to be dis

solveil by means of a li tt le potash lye; the solnt;on when cold is 

to be diluted with water and some nitroprusside of potassium is 

to be added, "-hen a beautiful violet color will appea r. 

In the case from which my specimens were obtained there was 

110thing abnormal in the proportion of the chlorides and urea, 

wl1ile in other cases of cystinmia a diminution or even disap

pearance of urea and uric acid has been observed. In this case, 

too, no hereditary predisposition to the disease could be demon

strated, as has been done in numerons other instances, only it 

was stated that "diseases of the liver" were hereditary in the 

family. I am indebted to Geheim Ober-.Medicinalrath "\Voehler 

for the report of a very interesting case of inherited cystinuria 

obse1Ted by him, iu which a mother and both her daughters 

fill fferecl from the disease. ('l'oiil, in Bremen, has published 
this case). 

Instanrcs of the cure of cystinuria seem to be very rare. 

1 Virchow's Archiv. X. p, 230. 
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IIt'llC'r l'Ppol'tR Onf' in which a g irl e ighteen }'PU.rs or age remained 
well after the passagt\ or a large eysti ne concretion. 'l'lll~ state
ment that cystinmia ocl'urs par! icularly in the female SPX does 
not seem to be just iliPd. Cystinuria often lasts for years. The 
majority of cases occ- u1· bdW<'L'n tlw agPs of tll"enty and forty . 
.At the ::;amc time no entin:. immunity is enjo_p·d by any age, not 
e1·en that of childhood. lloda nn remO\·cd a larg<' cystine calcu
lus from" boy six ancl one-half years old, by lithotomy. 

Calculi composed of xanthine am exceed ing ly rare. This 
substanee, discovpred by Marcet, is very similar lo uric acid. 
The xanthinc calculi thus fat· observed k"·e bee n free from the 
admixture of fOl'('ign substances, smooth, in part brig ht and in 
part dull , of a light brown ot· dark broll"n colo1·. ConL•sponding 
to mic a.ci<l. calc uli in th t~ ir hardness, they g i\·c uo murex id 
reaction, are solubl e jn dilute nitric acid with out effervescence, 
and th en assume a golden yellow color which beromPs 01m1ge on 
the addition of ammonia. They are insoluble in ca rbonate of 
pota ssa. 

Concretions of fibrin were also first described by Marcet, who 
gave them their name. They occur as the result of n•nal lucma
turia with subseqnl' nt sec retion of fib1·in. Tlwy may in part be 
di scharged and in part remain in the m eters or LhP 1·pnal pelvis, 
where they may then be found together with otlwr kind H of con
cretions. Ill-l ier found a tough , tibrinon s conere ti on, almost as 
largp as a walnut, in a kidney whi ch at the 8-nme tirn P con tained 
se,·eral stones of oxalate of lime, the largest of which were as 
large as a pea. These fibrin concretions ha,·e a dirty white or yel
lo"i sh brown color, their consistency is that of wax, tough and 
elast ic. They bum with a continuous yellow flam e, gir ing off 
the odor of bumt feathers. They are insoluble in ether ancl alka
lies. hnt are soluble in a potassium solution when heated, aml 
may be thrown clown in the form of a white precipitate, on the 
adciition of acetic acid, with the development of s ulphuretted 
J1ydrogen. 

Plwsplwtic stones are found in the kidneys under the form 
of eoncret ions, consisting of basic phosphat<• of lime (bone ea rth) 
or of ammonio·mag1wsian phosphatP., or of the two mixed. !Tel· 
ler found no basic phosphate of lime coucrct ions (bone earth ) 
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among children, though in general they are not so rare. Brodie 
speaks of two kid neys in his collection that are entirely fill ed 
wi th stOJlPS of this kind. The patient had Jil'st dischargetl a little 
r enal stone consist ing or oxalate of lime; one or two yea rs later 
another one was passed, consisting of phosphate of lime. These 
concretions a re whi te or yellowish wllite ; they vary much in 
Jiardness, which is sometimes very considerable, sometimes slight, 
and their sm face may be polished, or rough a ncl du ll. Their 
fractured surface is earthy and amorphous, never radiated. Small 
concretions, consis ting entirel y of ammonio -ma g nesinn phosphate, 
and attaining perhaps the size of a pm , may be di scharged with 
the urine, or may al so be founcl , aftp1· death , in diverticula of the 
kidneys. They are ahvays of a striking ly whi te color, their sm
face is always roug h, never smoo th , their fractured surface is 
granular 01· of a crystalline, radiated appearance. They are ne,·er 
YPry hard. Sometimes the ammoni o- magnesian phosphate con
stitutes tlw germ of a concretion. The situation most frequently 
occupied by the amm onio-magnesian phospha te is that of the 
superficial layer of concretions, which consist of uri c or oxalic 
acid. and which have lain for a considerable time in the pelvis of 
the kidney. Concretions consisting of the ammoni o- magnesian 
j)hospha te an cl lime phosphate al'e extl'emely rare as a p1·imal'y 
deposit within th <> k idneys. They may orc111· a t all ages, but 
espec ially in oldel' people. They a1·e much mol'e f1·equrntly met 
with as a secondary deposit constituting the outside Ja ye!' of 
various primal'y stones. Ph osphatic calculi !'annot be burned, 
they do not eITer\'esce on being tl'ea ted wi th s trong hydl'ochlol'ic 
a cid, and on being treated with a little potash lye (the cold 
ammonia test) they eithel' develop a little ammonia or none at 
all , acco1·d ing as they consist of vure bone earth or of a mixture 
of thi s wi th the tripl e phospha te. 

Concretions or carbonate of lime are very rare in man. In 
the kidneys of neat-cattl e a considerable numhel' of snch con
cretions are sometimes found at once, vary ing in size from that 
of a poppy-seed to that of a hazelnut. R oberts saw an innn
mel'able quantity of ca l'bona te of lim e ca lculi pass wi th the mine 
of a man seventy yea l's of age. These were at first taken for 
prostatic calculi. These concretions resisted the action of fire, 
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and, when pulverized, effervesced on the ad<lition of hydrochloric 
acid . This case also p1·esented calcnli consisting of carbonate of 
lime, phosphate of lime, and ammonio-magnesian phosphate.• 

B. Tlte Pathological Cltanges produced in the Kidney, tlte Pelois of the Kidney, and 
the Ureter, by Renal Concretions. 

In ncphrolithiasis one kidney generally rema ins healthy, bnt 
calculi are geuerally developed in both silles. Jn such cases the 
stones in the two kidneys are sometimes of different chemical 
composition. Gaultier de Clanbry observed uric acid in one 
kidney and phosphatic concretions in the othet·. If one kidney 
remains hettl thy, it assumes the functions of its diseased fellow, 
and becomes hypertrophied, in which case it may reach double 
its normal size. For tt long time it was a matter of dispute 
ll"hether one kidney was more liable to nephrolithiasis tlmn tho 
other, and if so, which one. Morgagni was one of the first who 
agitated this qn~stion, and decided in favor of the grn'1ter lia 
bility of t11e left kidney to disease. Ent the material at onr dis· 
posal is even now inadequate to the settlement of this question. 
At all events the right kidney enjoys no immunity from calrn
lous disease. The alterations caused by renal sloncs difl't-·r 
according to the number, size, situation, ancl composilion of the 
eonnetions. But there is certainly also another. series of cir
cumstances that come into play in indi vidu.il instances, whose 
inUnence is by no means elem·. \\'hen deposits in the paren· 
ehyma of the kicl1wy take placl'-as is especial ly the case willt 
regard to urie acid concretions in tlte renal substance of gonty 
patients-tl1es~ depo,its directly il"l'itate the kidn~y tissue, and 
gi1'!' rise to cliffu'<' fonus of inflammation. This so-callecl gouty 
kidney-whirh, if not first clesc1·ibPd by C1a1Totl, was at least 
most accurately and fully described by him-at first shows mfr 
acicl deposits in the pyramids, and later also in the cortex, which 
finally bl'comcs shrnnken and granular. In other cases of 
nephrnlithiasis the features of pyelitis are first dPv~lopocl, com
bined with more or less extensive participation of the renal tis-

1 Rir!ttirils, Dissert. inaugural. 1808. Grcifswald. 
VOL. XV.-45 
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sue, so that in a certain number of instances, as we shall see, the 
most extreme pyelo-nephritis follows. In arthritis the affection 
or the pelvis or the kiclney is the first in orcler, j( the deposits 
or mates formed in the kidney are floated into the pe1"is and 
there enlarge and excite infiammation. Concretions of other 
chemical composition act in the same way as those consisting of 
uric acicl. The anatomico-pathological changes show themselves 
in very various ways, according to the duration of the affection 
ancl the other causes above mentioned which exert an influence 
thereon. In the lighter gracles the only disturbance consists of 
a rnore or less highly developed pyelitis. 'l'he entire mucous 
membrane, which is otherwise pale, is founcl injected, this condi
tion often extend ing to the renal pelvis. Sometimes this injec
tion is very great, the membrane assuming a deep reel appearance, 
which, in more ac11>ancecl cases, is accompanied by numberless 
little ecchymoses. Sometimes the mucous membrane is covered 
with a fibrinous deposit. 'l'he cavity of the renal pelvis ancl 
calyces is founc1 fillecl with a whitish or turbicl yellow, more or 
less thick, mucous, muco-purnlent, or purulent mass, the amount 
of which varies. In this purulent or pmifonn mass, which is 
intermingled with more or less urine, stones, or the debris of 
stones, may be founcl in variable quantities and of dilterent com
p ositions. The greater part of these concretions, unless they are 
too large, pass through the ureter into the blaclder clnring life. 
'l'he walls of the ureters take part in the inflammation; they 
become thickened, and after several large calculi have passed 
through them they are widened. The escape of renal stones 
throngh the ureters seems to be the most common termination of 
nephrolithiasis. If the stones a,re large enough, this takes place 
with all the symptoms of what is called renal colic, which we 
shall consider later. Sometimes, however, a stone within the 
pell-is becomes so large that it cannot pass the ureter. It then 
continues to grow, at first filling the renal pelvis partly, after
warcls entirely, ancl sometimes the calyces too. 'l'he urine secreted 
above; the stone is dammecl up in proportion to the amonnt of 
hinderance offered to its escape. 'l'his exercises considerable pres
sure on the renal tissue, even though a part of the secretion is 
reabsorbed. The consequences of this pressure may be noticed 
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in course of time, m·en though it be but slowly and graclnally. 
\Yhen there is chronic damming up of the urine, an e,·er-increas
ing atrophy or the renal parenchyma from pressure is dt•\·eloped, 
so that finally nothing or the enti re kidney is left but a mem
branous sac, enclosing a number of cavities that communicate 
with one another, and represent the former highly dilated caly
ces of the kidney. The most extreme cases of hydronephrosis 
may be brought about in this way. If, after the development of 
the hydronephrotic sac, the obstruction is removed by the sub· 
sequent escape of all or a part of the concretions, the sac may 
shrivel, ancl its volume be reduced to a very small size. This 
represents a sort of spontaneous cure of nephrolithiasis ancl 
hychonephrosis. If the calculi ha,·e escaped, we shall find no 
evidence on the dead body of how the condition found in the 
kidney has thus developed itself. Concretions which are im· 
pacted in the ureters may there cause inflammation, which may 
proceed even to ruptme of the ureters. H they remain there for 
some time, they fu1-thern1ore gi,•e rise to an obstruction or the 
mine, wi th subsequent hydronephrosis, or to inflammation of 
the renal pelvis and the kidney itself. Not infrequently purn· 
lent pyelitis pa$Ses OYer to the tissue of the kidney itself; ever· 
increasing portions of the same then gradually break clown unclor 
purulent clegencration, ancl finally nothing is left of the kidney 
but a sac fill ecl with pus ancl stones, which often attains a larger 
size than the normal kidney. This sac frequently shows numer· 
ous irregular folds. It is formed of the capsul e, thickened like 
a rind, ancl sometimes of remnants of renal parenchyma which 
barn grown inseparably fast to the capsule, and in which the 
normal kidney strncture has been Jost. In such cases the kid
ney is liable to be extensively adherent to neighboring organs. 
As the inflammatory process extends to the perinephritic tissue, 
it often results in extensive suppurations therein, in perforation 
of the purulent sac itsel f, and the e,·acuat ion or its contents-the 
pu and concretions-in various directions, especially extem ally 
in the region of the loins or into the colon. In some few cases a 
calculous kidney, which is the seat of chronic snppmation, may 
be followed by amyloid degeneration of the other kidney and 
the other abdominal viscera. 



708 EBSTElN.-DlSEASES OF TUE KIDNEYS, ETC. 

Symptomatology. 

Those patients who al'e only subject to renal sand do not 
generally make any complaint of suffel'ing. For this reason 
the sym ptom may, in some cases, escape the obserrntion of the 
physician for some time, inasmuch as l'enal sand is not mingled 
with the urine evel'y day. Not long ago I treated an old gentle
lllan wl1ose nl'ine I had occasion to examine repeatedly, and in 
whose case 1 never found any sediment in the urine. Afte1· a 
while he one day complained of severe pain in the nrethra when 
passing water. I found all the forward portion of it stopped 
up with tu·ates in the form of sand. AftPr that the tuine was 
always e:rn mined immediately after being passed, by the observ
ing patient himself. Sometimes he found a small amount, 
sometimes an abundance of sand, and occasionally, for some 
t ime, none at all. Here the sediments were such as appeared 
immediately after the passage of the urine, and not only after it 
had cooled. Some sl1 al'p concretions initated the mucous mem
brane aml caused the pain. Under such circumstances, slight 
urethral hemorrhages even may arh•e. Much mol'e frequently, 
however, these sed iments, which generally consist of uric acid, 
ex ist for years, not only without pain, but without any percep
tible injlll'y to health. ln some insta nces these deposits only 
appem· after cNtain ckfinite causes have been in operation; in 
others they are to be found regularly. In some cases of renal 
stone the1·p is nrver any passage of renal sa nd. 

Bnt asid<· from tl1<• disturbances in the secretion of urine, as 
mentioned above, patients who have passed renal sand, in thr 
great mnjori ty of instances, do not remembPr any other symp
toms of discomfort accompanying the condition. Now and then 
they s1wak of a slight feel ing of discomfort, or vague pains in 
the region of the loins. Notwithstanding all thi , 11 0\\'ever, the 
wac uat ion of this powdrry form of renal sand is a matter that 
must not be underestimated, for it is the starting-point, the 
first beginning of the larger concretions. 

The symptonrn produced by the larger concretions, by gra,·el 
and stones in the kidneys, are generally far more distinct. fo 



NEPll ROLITllIASIR.-SY )I PTO.MATO LOGY. 7(9 

many instances they are exceedingly characteristic, but they are 
by no means always unifor111ly developed. It shoulcl be renwm · 
l"'red, first of a ll, that in some cases of ncphrolithiasis all sy mp
toms are lacking. The lite1-aturn of the subject presents a seriPs 
of cases in which quite large stones have been found in one or 
"both kidneys, on post-111ortem examination, whose presence was 
never even suspected during life. In other cases symptoms of 
di sease did, indeed, exist, but not such as pointed to an aff Pc

tion of the kidneys. Not infreqnl'lltly all the manifestations 
seemed to indicate disease of the bladder, which was neverthe
less found healthy, after death, while calculi and the morbicl 
changes produced by them were founcl in the kidneys. So111P· 
time· but a few vague symptoms are present, which occur in 
many other diseases, and may be quite accidental. To this class 
belong dull pains in the region of the loins. Occasionally per
sons with renal stones bend forward in walking, because it is 
uncomfortallle and painful to them to straighten tl1£ spine. In 
the majority of instances the group of sy mptoms in nephro
lithiasis assumes a more detinite form. Let us first consider 
the pain, which often constitutPs a very pro111iuent symptom, 
although not present at a ll times or in the same in tensity. 
Somet imes the patient is burdened with a continual sense of 
tension or pressure in the region of the loins, which now and 
then becomes piercing or cutting, and ri ses to the most severe 
paroxysms of pain. In some instances the attacks of pain recur 
only after months, or even years, and then do not reach a high 
grade, and have no injurious influence on the general health. 

The statement that the pain is dull while the concretions 
remain within the kidneys, and assumes a pricking or cutting 
character when they pass into the ureters, does not seem to be 
suffic iently borne out by observat ion. But this mucli is certain, 
that the pains localized in the region of the kidneys abate or 
cease in proportion as an intense pain is developed in the direc
tion of the ureters. These severe paroxysms of pain are known 
and dreaded by patients wioh rena l calcnlous disease under the 
name of " renal colic." Uippoc1·ates himself garn a graph ic 
description of these attacks. They ckvelop either slowl.v or 
snddenly into one of the most painful affections thaL cxiot. 
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Sometimes pa tients awake in the middle of the night, from quiet 
sleep, racked by the mos t torturing pa in, tha t has seized them as 
q nick as lightning. In other cases the attack s are called forth 
by active or passive movements of the body, or exertions, such 
as rid ing, driving, jumping, running, or l.Jy labor of the most 
various kinds, even by such acts as sneezing, coughing, etc. 
During the a ttacks people bend up double, or endeavor to find 
relief from the pain by lying on the painful side with their 
thighs drawn up. Every movement is torture to the patient, as 
it increases his pain. The pain is not con!ined to the l'egion of 
the loins ancl the course of the ureters; it spreads over the 
entire abdomen, or racliates to the breast, penetrating to the 
shoulcl er-blades, or runs along the fal se ribs or the crest of the 
ilium. It is often accompanied with pain in the tes ticle of the 
affected side, or this may radiate to the extremity of the glans 
penis. If the a ttack lasts long the testicle is not only sensitive, 
bu t it swells. Prout observed se,·eral cases in which pain with 
swelling of the testicles was one of the most severe symptoms of 
renal colic. Numbness-a feeling as if the limb of the corre
sponding side had gone to sleep- is frequently present. During 
the attacks exacerbations and remissions a lterna te. During the 
la tter the patient, exhausted by suffering, obtains a certain 
amount of res t, which is unfortunately soon di sturbed by a new 
paroxysm of pain more severe than ever. The suffering often 
reaches an extreme grade. It is so overwhelming that it may 
paralyze the most powerful man. He becomPs as helpless as a 
child, and trembles as if in mortal terror, while heavy sweat
drops stand upon hi s forehead. The pain extends to the thigh 
of the affected side ; the testicle becomes painful , and is drawn 
up against the abdominal ring. F ainting- fi ts and general con
vulsions have been observed as the resul t of renal colic. 1'hese 
pains are often accompanied by gastric manifestations of vari
ous degrees of in tensity , from the mildest grades of nausea to 
repeated violent vomiting of watery bilious mat ter. The gastric 
mani festat ions sometimes play a very prominent part, so that the 
entire a t tack has a specially gastralgic character. Elevations of 
temperature of a tolerabl y high grade are often developecl. The 
pulse grows small and greatly accelerated; the frequency of 
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respi rat ion is al so materially increased. Pregnant women often 
abor t under these circumstances. In Troja' s work we fi nd the 
report of an observation in which a woman with calcu lons dis
ease aborted fo urteen times, always during the eigh th or ninth 
month. A patient of Simon's abor ted twice during attacks of 
renal colic, once at the end of the fo urth month and the other 
time at the eucl of the fourth week of pregnancy. 

Great significance is to be attached to the composition ef tlte 
urine and tlte behavior ef tlte urinary secretion duriug tlte 
attacks. The pain extends to the bladuer and a painful spasm 
of the bladder often arises, with severe strangui·y or iscburia. 
The urine, which is often only voided drop by drop at such a 
time and is always scanty, is red, brown, or blackish, exceedingly 
loaded with blood, often mingled with mucus or pus. It causes 
severe burning in the urethra. Sometimes an entirely colorless 
mine, as clear as water, bas been obse1Tecl during the most 
intense paroxysms. This occurs when only one kidney is a f
fected with calculus, and its ureter is obstrncted, while the other 
kidney is healthy, performs its functions normally, and its ureter 
is unobs trncted. If both kidneys have calculi , or if the indivi
dual has but one kidney and thi s is so affected, then there may 
be complete cessation or the escape of mine, accompanied by all 
the conditions belonging tlwi·eto, provided that both ureters are 
occluclecl, or the single ureter where but one exists, and tlm 
escape of urine is entirely prevented. 

If the obstruction to the escape of urine is not removed in 
time, death will foll ow, with coma and convulsions, generall y, at 
the la test, ten clays after the beginning of the attack. A con
siderable number of such cases exist in literature. Thus, Brodie 
reports a case observed by Travers, in which both ureters were 
entirely closecl by stones a t their point of origin at the renal 
pelres. In some instances, however, recovery seems capable of 
occurring even after long continuecl anuri a.. 

In a widow, sixty-three years of age, who had suffered for fifteen years with 
symptoms o( stone, S:tlgado 1 witnessed recovery following the escape of a calculus 
the size 0 ( a bean, with much gravel and an abundance of urine, ofter complete anu-

1·i<t hrul lat<ttd for lltirtren dflys. 

1 fuc.tract in Schmidt's Jnhrb. 158. p. 139. 
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I find a ,·ery remai·kable case reported by Owen Rees: 

On making a post-mortem examination of a man whose blood wa~ more impreg~ 
nated with urea than that of any case of Bright'~ disease which he hu<l examined 
in that particular, it turned out that there was but a single kidney, whose urt:tcr 
was ol>structecl by a stone. The patient had heen in the possession of his senses up 
to the last moment. Unfortunately, nothing i~ stated with regard to the evacua
tion of urine. The only explanation of the case we can g ive is that the position of 
the stone was such us t o admit of the mine fl owing down alongside of it. 

In some instances it is remar)<ed that the anuria ceases after 
a time, to return again later. 

Dittcn 2 communi<'ates a very interesting instance of this kind. A man, thi1ty
nine years of age, was suddenly attacker\ with severe col ic. The urine was turbi<l 
and foul smell ing. On the fourth day the urine was bloody; the same was true a 
month later. No renal gravel at auy time. Severe pains in the lumbar regions, 
radiating towards the scrotum. A diminution in the 'JU«11lily of the urine, which in 
a few days increase<l to eomplcte aiwria. Sopor alternating with conditions of great 
exaltation, frequent vomiting, no fe\·er. These ssmptoms, no definite cause for 
which could l1c found, dio;appeared after a few days, to return again at the end of a 
a month an<l terminate fatally, with convulsions. On post-mortem examination ;l. 

horse-shoe kidney was found. One of the two renal pc:lvcs was found entirely filh:d 
with a large renal stone whose prolongations extended into the calyces; the other 
pelvis was capaUlc of being shut off from the ureter by the descent of a concretion 
which filled and closed one of the three calyccs. 

Some few cases exist in literature in which complete c111urict 
occurred wilh a fatal termination, when only one kidney was 
found to be capable of pe1·forming its Innction on account of 
nephrol ithiasis, while the other was fonnd qnite healthy. 

The attacks of severe renal colic described abo,·e, and which 
occur when the commun ication between the renal pelvis and Urn 
bladder is interfered with in such a man1wr that the escape of 
urine is enti1·ply 01· almost entirely prevented, are due, not so 
much to the irritation of' the mucous membrane by the concre
tion, with which tlwy stand in no direct relation, hut rather to 
the distention which the urinary passages experiencP by the 
mine accumulated behind the concretion. This fart was made 
prominent by Prout aml agai n recently by Tran be. The colic is 

1 Diseases of lhc Kidney with Albuminou~ Urine. German translation. 1852. p. 52. 
~ A02:. Ucr k. k. Ge ellsch. der Aerz.te iu Wien. 1872. No. 2. 
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called forth by the Iutile peristaltic movements which take place 
from time to time in the abnormally distended urinary canals. 
These paroxysms last until the obstruction is in some way 
relieved. During their passage through the uret<>rs the calculi, 
becoming wedged in, may also cause ulceration of the walls of 
the ureters with perforation of the same, whereupon, as a gene
ral rule, death very quickly follows with symptoms of peri
tonitis. 

Allan 'Vcbb 1 nnrrates such a case. It' occurred in the person of a robust Enro
pean snilor, who died with symptoms of peritonitis, :~fter having hccn sick for eight 
days with pain in the right hypochondrium. The ureter and vermiform appendix 
were found ulcerated and adherent to one another aud to the surrounding structures. 
A large amount of pus had escaped from the ulcerated ureter into the abdominal 
ca\•ity. Both kidneys were very much cliscasccl; both cont:iincd numerous aUscesscs; 
the left kidney contained four stones, and the bladder ah.o contained a stone. 

But such cases may also run a chronic course. 

J. P. Frank tells the story of a. nun in Cremona, in whom the left ureter, which 
was grown fast to the wall of the abdomen, was eaten through by a stone in such 
manner that a(ter the latter had gi veu rise to an abscess it worked its way outward 
through the abdominal muscles. 

Such occurrences, however, are but rarely met with. In the 
majority of in stances, concretions that have once entered the ure
ter pass through it. 'Vhen the obstacles to their passage are 
successfully overcome, the attack of colic is at an end. In one 
set or cases this occurs at the encl or a few hotu·s, in another set 
these attacks last for days and even weeks. Then the progress 
of thP imprisoned stone through the ureter can sometimes be fol
lowed by the changing seat of the most intense pain and by cer
tain moclifications in its character. It is well known that the 
ureter is narrowest at its lowest portion, where it opens obliquely 
into the blaclder. This is the point at which concr<'lions are usu
ally retained the longest, antl here, too, by causing the most 
complete retention o[ urine, they proclnce the worst symptoms. 
But then, too, all troubles often suddenly cPase, as at one blow, 
when, aft.er the last exacerbation, the concretion overcomes all 

i Po.thol. indica. Calcutta. HHtJ. p. 220. 
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obstacles and drops into the bladder. The greater the obstacle 
to the escape of urine presented by the stone, the more intense 
will be the attacks of colic. If the urine can pass dow11 into the 
bladder alongside of the calculus, then the backset and the 
colic do not attain a high grade. In a certain series of cases the 
attacks of colic do not end suddenl y, but slowly and gradually. 
There are rases in which stones of but slight co 11sistency crumble 
into smaller particles of gravel, or into sanll within the ureter. 
The longer nephrolithiasis lasts, ancl tho more frequently the 
attacks recur, the milder the renal colic often grows, though thi s 
is, unfortunately, by no means always true. This depends 011 
the fact that the accumulation of fluid accompanying each 
attack results in enlarging the calibre of the ureter. If the con
cretions now entering the tu·eter are larger than those previously 
passed, then, it is true, the dilata tion is of no significance. In 
some persons attacks of renal colic appear periodically and recur 
at regular intervals of time, this bei11g sometimes very strikingly 
true. 

Sometimes renal stones escape from the kidney through some 
traumatic accident, withOllt being accompanied by an attack of 
renal colic. Brodie alludes to a very instructive case of this 
kind. 

A patient who had several times observed a bloody discoloration of his urine 
received a severe l>low on the occasion of the upsetting of his wagon. lie after· 
ward had the m.ost urgent desire to pass water, but could not accomplish it. After 
severe stra ining the obstacle gave way, and ~\stone, apparently of the sl.mpe of the 
renal pelvis, was expelled with great force into the vessel. 

As a matter of course, these attacks of renal colic are only 
obsen'ed when concretions attempt to pass the ureters which are 
too large for them. If the concretions are small enough to pass 
the ureters without obstruction, as we have seen above in case 
of renal sand or the smaller forms of gravel, or if they are so 
large that they cannot leave the renal pelvis, then, of course, 
renal coli c, as here described, cannot occur. In view of the 
uncertainty so often attending the other symptoms, we are then 
obliged to fall back on careful and repeated examinations of the 
urine. 
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T_he composition of the urine varies materially, according as 
}Jyeht1s or nephropyelitis has been clevelopecl, in consequence of 
the presence of the renal stones, or as these organs are not yet 
the seat of consecutive anatomical changes. In the latter in
stance all that we can expect to demonstrate is the presence of 
single crystals or particles of the urinary components constitu
ting the renal stones. One would fin<l himself very much mis
taken if he supposed that he must always !incl a sediment of the 
urinary constituents forming renal stones in tho urine of persons 
thus affected. It is often only after repeated examinations, in 
which time should always be allowed for any sediment the urine 
may contain to settle, that we can !incl the ingredients of the cal
culi, espec ially in concretions consisting of uric acicl, oxalate of 
lime ancl cystine. These sometimes appear in little crystals, ancl 
incleecl in such small qnantities that they can only be cliscoverccl 
by the aicl of the microscope (oxalate of lime, cystine); at other 
times they form quite an abundant sediment, especial ly if con
sisting of uric acicl or Ul'ate of ammonia. Especial importance is 
to be attached to those sediments which appear immediately 
after the evacuation of the urine, which, therefore, exist as such 
in the urine as opposed to those which are thrown clown only 
after the urine cools. Aside from these powdery deposits con
sisting of urates, larger grains of gravel are often seen varying 
from tlte size of a poppy-seed to that of a pin-heacl. They often 
escape observation in the midst of these powdery sediments. 
They can be got holcl of 111ost easily by shaking up the sed iment 
found at the bottom of tlte vessel. Then the larger grnins, being 
the heavier, fall to the bottom again first. Oxalate of lime, 
cystine, the phosphates, especially phosphate of lime and the 
ammonio-magnesian phosphate, are also sometimes voiclecl with 
the urine in the form of such little gravelly kernels. vVith the 
escape of such concretions a final cure is sometimes effected, no 
new ones being afterwards formed. The permanent disappear
ance of all the deposits hitherto observed in the urine admits of 
this conclusion. In patients with renal ca lculus, even at times 
when the urine contains no sandy or g ravelly sediment, it is not 
rare to fincl a very abundant deposit, consisting principally of 
the epithelium of the renal pclves ancl calyces. 
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In a female patient wl10m I haxc had under observation for several years, 
and who recently, after a severe attack of renal colic, voided a number of larger 
concretions, [ found no other symptoms during the earlier period of her illness but 
occasional severe attacks of gastralg ia, and I at the same time noticed an abundant 
sediment in her urine. This consisted of the characteristic epithelial cells of the renal 
pelvis, which were encrusted in varying degn .. >Cs with uric acid. In some ol them 
the nucleus was still visible, in others it was so strongly encrusted that it could not 
Le seen. ·The first class had 2 light yellow or reddish yellow color, the latter class a 
reddish brown or brownish Uhl.ck color. The numerous epithelial cells lying in the 
field of the glass preseutccl a beautiful picture, resembling in their tones of color the 
scales from the butterfly wings of the Papilio .Janirn. The fact that this incrusta
tion was not accomplished after the evacuation of the urine was proved by causing 
the patient to pass water into a warm glass, immediately filtering it, and examining 
the sediment on the filter. In order to see whether there was any renal sand or 
gravel present, the sediment was suspended in distilled water, but no falling of 
heavier kernels of gravel took place. It was not until after repeated examinations 
that I succeeded in finding single little clusters of crystals consisting of uric acid 
and gravel granules of the same. 'fllerc was scarcely any pavement epithelium, 
and the few cells present were not encrusted. The urine was highly acid, contained 
a. very small number of pus (lymph) corpuscles, and an exceedingly scanty allow
ance of red blood-globules. 

The greater the irritation caused in the kidney and renal pel
vis by concretions, which is especially great in case or the rough, 
thorny, and very hard oxalate of lime stones, the highel' will be 
tl1e gl'ades or pyelitis and pyeloneph1·itis developed, and the more 
abundant will be the purulent admixture in the ul'ine, together 
with which J"enal sand or gravel or small fragments of stone may 
be found. In the same way a bloody admixture with the urine 
may also be found, pl'Ovided that the communication between 
bladdeJ" and kidney, through the ureter, is open. If, after exten
sive suppuration o[ the renal pal'Pnchyma, the entire kidney with 
its pell'is becomes transformed into a sac tilled with pus. crnmbs 
of calculi and conrl'etions, then, in a certain number of cases, an
other symptom is developed, viz., a tumor perceptible to objective 
examination. The tnmor can be perceived by the touch, can be 
ddi1wd by percu. sion, and can somNim Ps be recognized on iu
s1wction by lhc inc1·eased width and greater pl'Ominenre or the 
lumbar region on the side affected. The renal tumor can be felt 
as a smooth OI' slightly nodulated mass, generally painful to the 
touch, am1 dblinctly or indistinctly fluctuating. On percussion 
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it gil·cs a du ll flat, or dull tympanitic sound. Now ancl then a 
growth in the size of the mass may be obse1Ted, with increase in 
the tension and painfulness of the tumor, and the group o( 
~ymptoms characteristic of renal colic. 'rhis oecurs when a con
netion has become so wedgecl in as to interfrre with the escape 
of the contents of the sac. If the other kidney is healthy, then 
entirely norlll al nrine lll ay be passed, instead of the abnormal 
lluid found when the com111unirntion between the sac of pus and 
the bladdPr is open; a circumstance which, as we shall see, is of 
great consequence in establi shing the diagnosis of one-sided 
renal affect ion. If the obstruction to the co11c1·etion ceases, and 
the contents of the purn lent sac can again eseape, then the 
attack of col ic abates, the tumor diminishes in size, and t lie 
urine once more grows tnrbicl, containing pus or blood anll min· 
g led with gravel a11cl concretions. The irritation being continued, 
the suppurat ive process somet imes extends beyond the kidney, 
whereby the sy mptoms are mate1-ially complicated. Inllan1111a
tion is developed in the perinephritic connect i\•e ti$SUe, and the 
pus sometimes descends along the in tern al iliac and psons mus
cle,; to the ing uinal reg ion. The perinephritic process may stop 
here, and aft er the pus is clischargecl it may heal. 

I observed such n case in one of my patients. He was a man thirty.four years 
of age, whom I had ll'cated in lSG.t, in the All Saints llospita l at Brcslnu, for cal
culous pycloncphritis of lhC rigl1 t s ide, with a disti nct tumor and copio us pyuria , 
nlthongh at that time without any well· marked renal colic or the> pasc:;agc of l tll'gcr 
concretions. He returned to the in<otitution in 1867 with severe pains in the right 
lum bar region, whi ch extended downward along the ureter. Finally, an ahsCC!:'S n'i 
large n'i a chil1l's fist was developed in the right inguinal region, on the inner side 
of the thigh, after the evacuation o[ which the pain at once diminished and c:;oon 
ccasccl. The wound healed and he left the hospital materially improvc<l Ile ditl 
not r('turn till 1872, and died in Professor Lcbert's 1 medical clin ic in 1873, in C"On· 
ser1uencc o( perforation into the colon of the purulent sac formed by the right 

kidney. I shall refer to this interesting case again hereafter. 

In other a.na l o~on R cases, howe,·er, exten ~ive irhorization 
follows as tht> result of such perinephritic suppuration, wh ich, 
""a rul e, s1wedily leadti to death, genera ll y by septicmmia, a nd 
sometimes almo't suddenly with symptoms of coll apse. In 

1 Compare Inaugural Dissertation of 0. llosenbaclt 1 1873. 
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other cases of nephrolithiasis, after adhesion has taken place 
between the kidney and perinephritic ti sue on the one hand, 
and the muscles of the lumbar region on the other, perforation 
takes place with the escape qf the pus to the outside. 

I had occasion, in 18681 to observe a patient with this kind of lumbar renal 
fistula for sc\'Cral weeks. I then obtained the following data from the patient, a. 

very intelligent merchant. He was a temperate ma.n, of medium height, not corpu
lent, and wt1.s taken sick suddenly in June, 1862, being then thirty-four years of 
age. He could assign no cause for the nttack. No instances of calculous disease 
arc said to exist in the family. While out walki)ig, he was suddenly seized with 
such distress in the abdomen that a cold sweat broke out on his forehead. After 
some hours his symptoms were ameliorated, but the pains still con tinued the next 
day. During the autumn of the same year he hacl another similar attack. Aflt:r last
ing for several hours, it ended in vomiting. Since that time they have recurred every 
eight or ten days. In the spring of 1863 they ceased until autumn, and retumcd 
as before. In July of 1864 the patient experienced one of the most severe attacks 
he ever had, at which time there was considerable swelling of the abdomen. At the 
same time pains in the region 0£ the left kidney set in, and suddenly abundant 
qut1.ntitics of pus appeared in the urine, the act of micturition being very painful , 
while the other manifestations disappeared. Ilis subjective condition improved after 
that1 though there still remained a tendency to swelling of the abdomen and flatu· 
1cnce1 and sometimes there was pain in the left inguinal 1·c>gion, which was especially 
liable to recur under the intluence of taking a slight cold. Otherwise tl1e patient 
was pretty well for three years; afte r that, a stoppage of urine suddenly occurred. 
This trouble also vani~hccl after the expulsion of two concretions, one of the shape 
of a heart, and the other of a bean, of a grayish marbled appearance. From this 
time on renal gravel was passed in abuncltince. At the same time distressing attacks 
of "gastric cramp" were developed. Still later a great number of pains and 
abdominal troubles of various kinds set in. Early in 1868, a swelling in the region 
of the left kidney appeared. It is said that this several times spontaneously di min· 
ished in size. Finally, the tumor opened itself, with the discharge of a large amount 
of pus. A short time afterward I observed the patient for several weeks. I have 
not seen him since then, and have only learned that he died in 1873, that is, after the 
discnsc had lasted for eleven years. 

Post-mortem diagnosis: chronic cheesy broncho·pneurnonia, with the formation 
of cavit ies; ulcers of the larynx and the intestines; ralculous nry1h1'itis of the left 
side; -perinephritia; dip11thcritis of the bladder and the ureters; cloudiness of the 
li\"Cr. When I saw the patient, in 1868, he bad as yet no phthisis. This was only 
developed as a terminnl process. 

In some cases the concretions themselves are discharged 
through these fistu las. Occasionally the opening of an abscess 
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in the lumbar region is followed by recovery, the wouncl closing 
after a longer or shorter time. In a number of instances calcu
lous pyelonephritis has been followed by perforation into the 
colon, a pathological occurrence which seems to ham been known 
to the ancients. 

Jn recent tinH"S Bright 1 has given an :\Ccount of n mnn, nhout forty ycnrs old, 
who passl'd )HIS by the mcthrn. aud the rectum. A stone lay iu the left renal pelvis, 
which had hcen growing for about twenty years. The communicntion between the 
abscess and the colon was of about the size of a goose-quill; the ulccrntion had 
extended to the lumbar muscles. Bright states that one or two specimens of tliis 
sort may 1Jc seen in the Museum of Guy's Hospital. J . W. Oglc 7 observed a woman, 
thirty-one years of age, who was taken sick w:th fever, pain in the abdomen, and 
stoppage of urine. 'l'here was a round, hard tumor in the lumbar region, besides 
pus in the ul'iuc, fever, and night-sweats. lu spite of this a temporary improve
ment took pince. The patient left the hospital. Six weeks after, diarrhcca set in, 

and the patient also voided a stone consisting of mic acid and oxalate of lime. 
After feeling well for several months, she was again seized with fcyer1 pain in the 

bowels, vomiting. and dinrrlu:ca, and died at the end of three weeks. At the 
autopl'>y, extcnsh·e adhesions were found between the colon, the stomach, and the 
lh·er, and especially betwern the sigmoid flexure and the upper part of the cnlargt·d 
right kidney, in which a cavity was found containing three stones as large ns a pea, 
and communicating with the colon. The left kidney was nonual. 

In the case which I have already mentioned (p. 717), and which died in Lebert's 
clinic, there was a fistulous opening 13 ctm. (four inches) above the ilco-crecal rnlvc, 
which communicated with the right renal pelvis and wns nearly a centimetre in size 
(one-quarter of an inch). The right kidney was separated by a snc contnining n hu·gc 
number of cavities filled with a grayish, unctuous mass. The pntient suffered 
with profuse dinrrhrea, which hns also bc>en found true of most analogous cases. 
Streaks of pus WPrc found in the stools, and as there was no clemonstrahle intes
tinal disease, it was altogether probable that this originnted in the kidney. No 
urinary ingredient:; could be found to exist in the dejections. This was natural 
enough, as all the sccretiug portions of the diseased kidney were destroyed. The 
urmc smelled intensely of sulphurettecl hydrogen, a silver catheter was blackened 
by the ul'ine. The solid constituents of facal matter were not found in the urine, 
and the same is true of other similar cases. The contents of the kidney could 
therefore pass into the intestine, but the reverse of this was not true. For this rea
son, too, the urine could not be colored by coloring matters introduced into the 
bowels. 'The relation of things here is probably the same as that which effects the 
closure of the ureters by their oblique passage through the walls of the bladder. 
The urine, in addition to some well-preserved pus-corpuscles, contained masses of 

I Guy's no~p. Rep. Vol. IV. 1839. Case 8. 
~St. Gcorge'tl Hosp. Rep. Vol. II. p. 346. 
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detritus aml bacteria. After some time a strong nmmoniacnl smell wnc; dcvclopc·d 
in addition to the sulphurettcd hydrogen smell, and during the latter clays of lif•! 

the ammoniacal smell alone was perceptible. 

All these cases ha\'e the following charartel'istic symptoms : 
the escape <l pus with /he .frecal dejections and simllltaneo11s 
pyuria, 1chich is demonstrably occasioned by renal disease. In 
one case wh iclt h; n'l iably confirmecl there was a fbtulous com· 
rnunication betwepn a calculous kidney and the stomach.' 

During the life of the patient portions of food, poppy seeds, etc., pnssed off with 
the urine. Post-mortem examination showed adhesion between the stomach, th e 
right kidney, and the li\'cr. A probe could be pi\Sscd from the stomach, through un 
opening in its posterior wall close to the pyloru!'l, in to a large abscess o ( the upper 
portion of the right kidney, in which many fragments of calcul i as well as grape 
and apple seeds were found. Tlle renal pelvis contained two large calculi . 

In rare instances perforation takes place in two directionR. 
into the colon and through the lnmbar region to the outside 
world. 8uch a case is describecl by Peter Frank. Ilere the 
urine, wind anc1 f,ccal matter passed out both at the anus and at 
the fi stulous opening. 

Complications and Sequelre. 

a. Arthritis. The old writers (Sydenham, BoerhaVP, van 
Swicten, and othNs) lnid great stress upon the contemporaneous 
occunence of gout and renal stones, which was regarded by 
some as constituting the rnl e. Erasmus wrote to a fri end : " I 
have renal d isease, and thou hast the gout; we ha\'e rna1Tied two 
~i st<' rs." The inactivity and the recumbent posture to which 
gouty patients am doomed by their sufferings were e,·en, for
merly, looked upon as among the predisposing causes of nephro
lithiasis. \Ve know from more recent investigations with rega rd 
to gout, especiall y those of Garrod, that an accumulation of uric 
acid takes place in the blood, that is, that there is a mic acid 
diathPsis. Although. as I stated above, no exceRs of uric acid 
is necessary for the formation of concret ions composed of this 
RnhRtancP, yet such an excess natmally favors their formation 

1 Oesterr. med. Wochensehr. 1844. No. 5. 
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within the organism. I have already gi,·en a description of the 
gouty kidney under the head of Anatpmico-Pathological Changes. 
In Germany we seldom have an opportunity to make an anatom
ical study of gout. 

In 1872 1 had the first opportunity that has ever presented itself to me during 
all my hospital service of making a post-mortem examination in a case of arthritis. 
The highest degree of renal changes was found to exist, besides the most extensive 
goLtty deposits in the large and small articulations, in the cartilage of the ear and 
the tissue of the skin. lie always had some open tophi on his Core-arm, which fur
nished ever ready material for demonstration to the eye and for the application of 
the murexid test. At the time of his death the patient was over sixty ycnt'S of age. 
Ile had always been in most needy circumstances. As long ns he wns under my 
observation he never hud any uric acid formations in his urine. 

Garrod, who has had such an extensive experience in gout, 
has shown that gout and gravel often occur in the same individ
ual. Sometimes they exist simultaneously, but more frequently 
at different periods of life, it appearing that those who in later 
years are attacked by gout suffered from renal gravel in their 
youth. 

b. Scrqfula ancl tuberculosis. Meckel brings the two diseases 
into the most direct causal relation to one another, stating that 
the development of calculi in the renal pelves is only to be found 
in subjects who have no p1·edisposition to typhus, intermittent 
fever, albuminul'ia, and the like, but who have been or are now 
subject to scrofula. Other authors make similar statements. 
Rachitis, too, has often been thought to have some connection 
with calcnlous disease; but there is no strict ev idence of this. 
The figures given by Rillict and Barthez are far too small to ad
mit of general conclusions being drawn from them, and they 
are, furthermore, confined to the age of childhood. They ob· 
sen·ed eight children in hospital with renal gravel. Tuberculosis 
appeared as a concomitant disease in four cases, and tlH'Y all had 
tuberculosis of the encephalon. One child was in the incipieney 
o! acute tuberculosis, and died of gangrene of the lungs. Of 
the other three children, one di ed of scarlatina, with cerebral 
attacks, one of typhus, and one of dysentery. 

Pulmonary phtl1isis is not infrequently developed second
arily, as the result of chronic suppuration in the kidney, as has 

VOL. XY.-4G 
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been observed in calculous pyelonephritis. Long continued, 
suppurative, calculous pyelon~phritis of one kidney, just like 
other chronic suppurative processes, now ancl then gives rise to 

c. Arnyloid degeneration ef tke otlter kidney and of the other 
abdominal organs. 

cl. Calculi in otlter organs ofteTt complicate nephrolithiasis, 
this being most frequently the case with stone in the bladder. 
It is well known that the majority of urinary concretions are 
developed in the kidneys, and vesical calculi are form ed by the 
enlargement of concret ions that have descencled from the kidney 
to the bladder, ancl which cannot pass through the urethra. 
P. Frank narrates a case in which, in add ition to renal stones, 
concretions were fo und in the lungs and li ver. R enal stones 
and gall-stones a re not seldom found in the same individual. 
The presence of gall-stones, together with reual colic, may render 
the diagnosis very difficult. 

e. Finally, nephroli thiasis may be complicated with various 
other affections. Complication with disease of the stomach is of 
special importance. I stated above that in renal colic it was not 
at all rare to find gastri c di sturbances quite prominent, such as 
nausea, vomiting, and pain in the epigastrium. If renal tone is 
complicated with di sease of the stomach, then it often requires 
the most ca refu l weighing of the symptoms in order to escape 
erl'ors in diagnosis. 

This may be illu,.tratcd by a case that came under my observat ion, in which 
ncphrolithiasis was complicated with a perforatin~ ulcer of the stomach, and the 
latter caused clcnth by openin~ a large gastric artery. A woman, fifty-three years 
old (received into the All Saints' Hospital at Bre~hrn, in Novemher, 1865), had 
suffered since she was thirty years old with attacks of nnusea nncl watC'ry vomiting, 
which recurred every four or five weeks. After this condition had lasted for ten 
years, the :tttacks always passing off quickly, pain in the region of the stomach and 
the vomiting of food appeared as additional symptoms. She never vomited blood. 
The attacks came seldom; sometimes an entire year elapsed between them, but then 
they were of such intensity that she had several times before been obliged to take 
refuge in a hospital. For the past four years a decided remission in these attacks 
Imel occurred. They were reduced to attacks of gastric pain of short duration. 
Four weeks previously the attacks had grown more frClJUCnt and severe, assuming 
the following fo rm: severe pain in the region of the stomach, followed hy vomiting, 
without hca<lache i afterwards severe paiu in the small of the back, in the region of 
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tl1c first three lumhar vertchrrc, from which point the pain~ pa~ to the sides, u ns if 
they were about to hrcuk th rough her ribs." During the attacks there was com
plete loss of a ppetite; at other times, too, the ingestion of warm food caused 
nausen. The bowels were 1·cgular. In the hospital I observed the attacks. whid1 

occurred several timt'S a duy1 and lasted from five to eight hours. ThC'y followed 
one another so frequently that the patient was hardly ever free from pain. The 
pains in the back and stomach ceased at the i::amc time. While in the hospital she 
never vomited, hut was nauseated during the attacks. Aside from this, the patient 
had for nbont eight years obse rved a tumor in the right side of the abdomen, and 
for six or seven years a turbid quality o f the urine. Within ahout a year the 
patient li ad become much emaciated. The epigastrium was painful on pressure, as 
for down as the navel, and during the attacks was spontaneously painful. Three 
fingers' width below the marg in of the ribs on the ri ght side, and to the right o f the 
out~r border of the rectus aUdominis muscle, one could feel a tumor at the lower 
border or the li\·er, which seemed as i( it were connected with this organ. It gave 
a dull, tympani tic sound on percussion. The tumor was painful to prcssurc only on 
the last day or her life. It seemed as if it could be reduced in size by pressure. 
Sometimes it felt soft and apparently fluctuating ; sometimes it presented a tense, 
stretched, somewhat nodular surface. The daily quantity of urine varied from 600 
to 1,000 c.c. ( tn oz. to 32 oz.); during the attacks it sank to from 200 to 300 c.c. 
(G oz. to !) oz.) during twenty.four hours. During thi s time it consisted al most 
entirely o f pus, while in the interva ls o f an attack it only showed a very copious 
purulent deposit. No gravel or concretions were ever observed in this sediment. 
The urine was always strong ly acid. ·while in the hosp ital she had no appetite 
whatever, ancl was constipated . The subcutaneous injection o f morphine alone 
sometimes brought her relief for n short time. On the afternoon of the 7th of 
December, lSG:J, she wa.s suddenly seized with an attack of great distress and 
oppress ion, comhinecl with tempornry loss of consciousness. I fou nd her fcurfu lly 
exhausted-completely anremic. She complained o( the most violent pain in the 
region o f thC' kidneys. The abdomen was so ft , and in general not very sensith·e. 
The tumor could be most clistinctly separated from the liver, as to its boundal'ies. 
There was no vomiting-one involuntary passage from the bowels of bhtck, tarry 
matter. She had several attacks of syncope, in one of whicb she died that 
evening. 

On post·mortcm examination I found the stomach in n verti cal position and 
distended with black. tarry, clotted blood. On the posterior wall o f the stomach, 
on the lesser curvnture, and not far from the pylorus, th Ne wns an uker mC'n!'uring 
four centi metres in height hy two in width (an ind1 nn<l n half by three quarters or 
an inch), t he edges of which were mostly sharp, but perfectly undermined. The 
floor of the u lcer was formed of connective tissue nnd of the pancreas which wns 
grown fast to it. In the left upper corner of the ulcer [ found the eroded artery. 

The tumor under the liver was firmly adherent to it and to the beginning of the 
ascending colon. At the same time it was nowhere coYcred with loops of intestine. 
The tumor, which was formed or the right kidney, measured JG ctm. from above 
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downwards, 12 elm. in its greatest width, and 5 ctm. in it s greatest thickncs.r; (Gf 
hy 4t Uy 2 inches) . Tllc renal parcnchyma was cntirc1y destroyed. The tumor 
consisted of two sacs, a larger one above and a i>mallcr one below, incompletely 
separated by wall-like septa and bands. The contents of this cavity consisted of a 
grnyish whi te, thick, purulent mass. The wall of the! sac measured some milli
metres in thickness. On its inner surface there were some very little insignificant 
portions that reminded one of renal tissue. The pelvis of the kidney, 4 mm. thick 
(i,u of an inch), was filled with a stone of chestnut -brown color, consisting o r uric 
acid, which was adherent to the posterior wall of the renal pelvis. The remainder 
o[ the mucous membrane of the pelv is, as well as o f the ureter, was pale, the right 
ureter wi<le, its open ing into the bladder free. The left kidney was a li ttle en larged, 
and showed n moderate number of little superficia l cysts with g lutinous contents. 
Its parcnchyma was pale and relaxed. The hladt1cr was healthy. 

Diagnosis. 

Tho diagnosis in a case or nephrolithiasis, aside from determin
ing whether renal calculi exist at all, should settle the question 
of the variety of concretion present, and whether one or both 
kidneys a re involved. 'Vhen considering the therapeutics of 
this affection, we shall see that the accurate solution of these 
q nestions is or the greatest practical couseq uence. Two elements 
come into play in the constmction of a diagnosis: one is the 
examination of the urine, and the other consists of the symptoms 
ca used by the presence of concretions in the apparatus charged 
with the prnparaLion and expulsion of the mine. The examina
tion of the mine is all the more important, because it often gives 
us the only ev idences in favor of nephrolithiasis at a time when 
therapeutic interference proves of the most avail. In treating of 
the symp tomatology, I called attention to the fact that, under 
these circumstances, the urine often conta ins gravel consisting of 
the ingredients of the urine which compose the concretions. The 
diagnosis is rendered certain if actual little concretions appear in 
the urin e. The easiest method or finding these has already been 
ind icated on pp. 715 and 716. If the condition is complicated 
with calculous pyelitis, mucus, pus, blood, and sometimes tbe 
cl1a racteri stic cell s from the pelvis of the kidney, will be found 
mingled with the urine in variabl e quantity. The fact that 
larger concretions have been developed in the ki dney is proved 
if these escape with the urine, either entire or in fragments, 
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accompanied by the symptoms of renal colic. At the same time 
it must, of course, always be proved, especially if the renal col ic 
is on the right side, that we are actually c1eali ng with a cas<> 
of renal stone. For instances do ex ist in literature, although 
they are extremely rare, in which, a communica tion ex isting 
between the gall-bladder and ureter, biliary calculi have found 
their way into the urina1·y bladder. In one of these cases nine 
gall-stones, and in another two hundred, were passed with the 
urine during a week 's time. Generally, indeed, the presence of 
highly ictcric urine without icterns of the boc1y, woulcl be suffi
cient to lead to such a diagnosis. But if we have dropsy of the 
gall-bladder opening into the m eter, thi s diagnostic sign will 
fail, and the matter can only be determinecl by ascertaining the 
condition of the kidney. The mere prespncc of cholesterine in 
the urine is not conclusive evidence. Uurchison' obsen·ell a 
large quantity of cholesterine and pus in the urine of a man who 
afterwards died of calculous pyeliti s, ancl in whom there was no 
communication between the urinary and biliary passages. But 
sometimes renal stones "re developed to such a size that they 
cannot leave the pelvis of the kidney, to say nothing of passing 
the ureter, "nd where, during the entire com se of the illness, 
attention is never called to the existence of nephrolithiasis by 
the presence of renal sand or gravel-where, in fact, the disease 
is never suspected during life. If the entirn group of symptoms 
is not clem·ly enough defined, we must be careful not to lay 
undue stress upon single sig ns. Thus, in the diagnosis of nephro
lithiasis, great importance has been attachell. and that not with
out reason, to periodically recurring renal hemonhages. Par the 
most frequent cause of renal hemonhnges is the change of posi 
tion of a calculus developed within the kidney, and the wonnding 
o( the tissues caused thereby. But we must remember tlmt, on 
the one hand, certain cases of renal calculus rnn their course 
without any hrematnria, and, furthermore, that the ha'maturia 
itself may introduce a source of error, since the passage throug h 
the ureter of librinous clots r"nsed by the hemorrhage may give 
rise to attacks which are completely analogous to those of calcu-

1 Path. Transact. Vol. XIX. 
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lous nephrolithiasis (indeed, as we have seen, there are actual 
fibrinous concretions). In this manner other afIPctions combined 
with hromaturiu may be confounded wilh nephrnlithiasis. Any 
renal he111orrl1age that takes place slowly may give rbe to the 
formation or clots in the infundibula. This may take place in 
the hcntol'rhages following renal cancer. I spoke n.t greater 
length on this subject when describing renal cancer (pp. 074 and 
676). I here make room for but one instauce from the rich 
experience of Todd. 

In a man a little over sixty years of age, a tumor of the riglit kidney could be 
<listinctly felt. It was lirst discovered when the examination of lhc abdomen was 
rcudcrc<l necessary by the occurrence of a painless lucmaturiu. On the passage of 
the clots through the ureter the signs of renal coli c appeared. At one time it made 
the impression of there being stones wedged in at the cud uf the ureter. In spite of 
the discharge of the clots and the beali11g of the vcsical catarrh which they occa
sioned, the tumor grew more and more. SJvernl such attacks appeared. The urine 
showed nothing abno1·mal. Death followed in a few months. Post-mortem exam
ination revealed an enormou3 cancer of the right kidney, with cancer of both 
pleura and the mediastinum. 

Aside from renal cancer, other diseased conditions or the 
kidneys, the renal pelvis, and the ureters may gi'"e ritie to symp
toms quite analogous to those of calculous renal colic. Thus, 
the diagnosis may be rendered exceedingly diflicult, and in cer
tain stages of the disease impossible. Arnong these conditions 
are gouty and caseous inflammations, parasites in the renal pel
vis, especially echinococci, etc. The diagnosis is peculiady diffi
cult if we have a combination or any or these forms or disease 
with nephrolithiasis, which is by no means a rare occurrence. 

It is furthermore important to distinguish between attacks of 
gastralgia, renal colic, and the colic resulting Crom gall-stones, the 
more so as renal stones are by no means always accompanied by 
characteristic renal colic, but sometimes merely occasion attacks 
nr gastralgia, or produce a combination of various conditions of 
t hi s kind. 

Especial care is necessa ry in judging of those cases or nephro
lithiasis in which the patients complain only or bladder symp
toms. But if the urine is bloody and purnlent, with pain in 
the loins, especially ir this is localized in one side, the question 
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of whether there is not a stone in the kidney mnst arise, even 
though the indiviclual may refer all his symptoms to the blad
der. 

'fhe order of consecntion in which the symptoms arise cleter
mine the question. In an original affection of the bladder the 
symptoms are all referable to this organ long before pain in the 
loins appears. 

'!'he diagnosis of whether but one kidney is a[ected, and, if 
so, which one, is not only of prognostic significance, but bas of 
late assumed new prominence since the action of Simon (see 
Therapeutics) has raised a discussion as to the propriety of 
extirpating the di seased kidney for the cure of nephrolithiasis. 
'!'he anatomical experi ence that calculous disease generally at
tacks but one kidney, and the iact that the other kidney vicari
ously performs the function of the diseased organ, argue in fa\•or 
of the extirpation of the calculous kidney, which is functionally 
of very little or no avail, and only injures the organism. The fact 
of the colic pains occuning only on one side justifies the conclu
sion that the kidney of that side is diseased, bnt not that the 
other kidney is entirely healthy, for the latter may yet be the 
seat of a series or little concretions which at the time give ri se to 
no objective signs. At the same time there is one symptom 
wlticlt argues witlt tlte greatest probability in f a:vor of tlte 
ltealtlty condition of one kidney, viz., when, during tlte attack 
of renal colic-in which tlte itreter of the diseased kidney ·is so 
obstructed that none qf its secretion can enter tlte bladder-per
fectly normal urine is passed, instead of tlte abnormal secre
tion wltich ltas become customary. Rely ing especially on this 
symptom, Simon ex tirpated a calculous kidney. The autopsy 
aftenrards showed that the other kidney was sound. This 
means of cliagno is will, of course, always lea,·e us in the lurch 
whenever the retained calculus does not entirely close the 
ureter and the secretion or the diseased kidney can fl ow clown 
alongside of it. Another ev idence in favor or the calculous dis· 
ease being unilateral , which must not be u11cler-esti111atec1, lies in 
the fact of the calculus being composecl of phosphates; for, as 
we have already seen, thi s fact justifi es the conclusion that the 
development of calculus i8 clue to a purely loca l cause, whereas 
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the observation of a rthritic cases shows tha t the development of 
uric acid concretions very often has its founda tion in constitu
tional causes, which are by no means limited to one kidney . 
Finally, we must remember the ditliculties tha t attend the diag
nosis in case of nephrolithiasis of a horse-shoe kidney, in which 
only one renal pelvis or one horn of the kidney is diseased, and, 
the ureter of the di seasec1 side being obstructed by a stone, the 
other side produces normal urine. 

If, as the result of a purulent, calculous pyelonephritis, a 
tumor is developed in the region of the kidney, after it has been 
determined to belong to the kidney, the composition of the urine 
will be of special value in settling the diagnosis. Piorry claims, 
in snch cases, where a number of stones lie alongsic1e of one 
another in the kid ney, to ham been able, by bimanual manipu
la tion, to recog ni ze the sound of the stones rubbing against one 
another. ' The possibili ty of such a thing cannot, of course, be 
denied, bu t the conditions favorable to the production of this 
physical sign are doubtless very rare. 

Duration, Terminations, and Prognosis. 

Nephrolithiasis is ordinarily a very chronic affection. It is 
comparatively rare that any acute process caused thereby induces 
the fatal termination. This occm s when, as the result of the 
arrest o[ a renal stone during its passage through the ureter, a 
rupture of the latter takes place, whereupon sudden peritonitis 
quickly des troys life ; Ol" when, as the resul t o[ the complete 
arrest of the urinary secretion by obstrnction of the channels of 
escape, urremia is developed, which usually causes death within 
a few days with coma and convulsions. Those cases in which 
hydronephrosis Ol" snppnration of the renal parenchyma takes 
place assume a very ch ronic course whenever the other kidney 
assumes vica ri ous functions-- which it generall y does-so that 
the d uration of the disease is often protracted for more than a 
dPcade. 

1 Compare Maue1·1 Pere. des Unterleibes. 183\1. 
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The terminations or nephrolithiasis may be: 
1st, Recocery. This occu rs in a series o{ cases in which only 

gravel or smaller concretions may be developed which can pass 
the L1rete1·, and having reaclied the bladder are expelled thence 
with the urine; and iu which, either spontaneo usly ot· as the 
result of appropriate treatment, a gradual climinution and final 
cessa tion or the development of renal sand ancl gravel is observed. 
But i{ more extensive stones have beep formed which cannot 
pass the minary canals, this method of recovery is not to be 
expected. Internal means prove utterly ineffectual for the dis
solving of huger renal concrntions. But in such cases, too, 
recove1·y has now and then been observed, even when destruc
tion o[ the kidney had taken place by hydronephrosis or 
pyelonephriti s. For, if the U11id has emptied itself, and is not 
produced anew, a shrinking or the diseased kidney may take 
place, the wasted organ causes no further disturbance, and if 
the other kidney is healthy, and provides Ior the secretion of 
urine, li[e may continue undisturbed. DLuing tlie past yea r I 
have witnessed this termination of 11ephroli th iasis twice in mak
ing post-mortem examinations of persons who had died o{ other 
affections. 

2d, Death. \Ve have seen above that the fatal termination is 
seldom brought about by acute, but more frequently by a series 
or chronic processes which result from the presence o[ concre
tions in the renal parenchyma, the renal pel ves, and the m eters. 
Furthermore, in the course or nephroli thiasis, a series or compli
cating processes (such as amyloid degeneration) a.-e deYeloped, 
partly in the other kidney alone, partly in this and the other 
abdominal organs, which finall y induce a fatal termination. 

The prognosis is evident from what bas just been sa id . The 
earlier the disease comes uncler treatment, the better, in general, 
is the prognosis. In a certain series of cases it is possible to 
effect a diminution in the development of new sand and gravel, 
which mig ht give occasion to the fo1·mation of larger conc1·etions; 
and the concret ions which ex ist, if they are not too hu·ge, may 
be floated out of the kidney by appropriate means. St ill , even 
here we must not build up too great hopes. So-called cures are 
frequently but temporary improvements, and after a pause of 
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years the former troubles may retL1rn. Besides this, we often 
find constitutional disturbances present whose removal may be 
quite impossible. If renal stones have existed for a Jong time, 
if they have caused resulting disturbances in the renal tissue, 
then the prognosis is much more unfavorable. For the favor
able terminations which do, nevertheless, take place in individual 
cases are too rare to affect the general prognosis favorably. 

Treatment. 

The treatment of nephrolithiasis must have two objects in 
view, namely : 1. To prevent tile f ormation ef renal sand and 
graoel, and Iv remove the already formed p recipitates f rom the 
body (the radical treatment) ; and 2. To relieve and eventually lo 
remooe the symptoms and lesions caused by these concrements 
(symptomatic treatment). In order to prevent the formati on of 
the renal calculi, it is, in the firs t place, importan t to regula te 
the diet properly. Although there is still much di spute about 
some particul ar points, most physicians are, in general, con
vinced that a rich or exclusively tlesh diet promotes the forma
tion of renal sand. 

The researches of Lehmann, and of Heinrich and J ohannes 
Ranke, seem to prove beyond possibility of doubt that there is 
an increased excretion of uric acid, when the amount of animal 
food consumed is augmented. '!'he fear of ni trogenized food, 
however, has been pushed too far. Lobb, 1 over a century ago, 
recommended an exclusively vege table diet, and l\Iagendie 
adopted a similar regime when he interdicted all nitrogenized 
nourishment. \Ve know now tha t an abundant consumption of 
azotized substances is by no means the only cause of urinary 
sedimen ts, although i t greatly favors their production, pa rticu
larly under certain circumstances. It is suffi cient, then, to pro
hibit too ~xcessive a use of meat, to recommend the use of wh ite 
meat, and to insist parti cul arl y on great moderation in eating, 
and on the use of easil y digestible a rticles of food which do not 
excite digestive disturbances. At all e,·ents, a suitable diet is 

1 Tre:i.tise on Dissolution of ::i. Stone. London. 1739. 
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one of the most important means of d iminishing the excessive 
production o( uric acid. An exclusively milk and ,·egetable diet 
is only to be recommen<led for persons in whom, in consequence 
of luxurious living, the excess of uric acid is rery considerable. 
'Ve must recollect, however, that an abundan t consumption of 
nitrogenized food often does no harm when there is a correspond
ing consumption of the material of the body, such as takes place 
when the mode of life is active, and especially when much bodily 
exercise is taken. Vigorous individuals accustomed to high liv
ing must take constant exercise in the open air, in order to ward 
off bodily as well as mental inertia. Light out-of-door employ
ments, such as ganlening anil riding, should be recommended. 
Fiery wines and hig hly seasoned foods must be especially pro
scribed. In order to remove already existing renal sand, the con
sumption of large quantities of tluid to increase the amount of 
urine has been recommended from ancient times. The tluid not 
only diltttcs the urine, and diminishes the irri tation of the kid
neys ancl the urinary passages, and reta ins the solid mat ters in 
general of the urine in solution, but it enables the constantly 
forming precipitates to be more easily washecl out of the kidneys 
and the renal pelvis. As a supplementary measm c it possesses 
a decided therapeutic v::Llue. Of the simple therapeuti c measures 
the mos t important is the abllndant llSe of water. Spring water 
is recommended by most authorities, but a few prefer river water 
on acco llnt of its g reater chemical purity. 

Of late yeat"s ordinary water has been generally used only as 
an article of diet, it having been Sllpplanted as a medicament by 
waters that contain soda, becallse the carbonate of soda accele
rates the action o( the Hllid, and renders the use of such large 
quantities unnecessary, and because the carbonic acicl Sll pplies a 
healthy stimulus to the stomach. 'l'he action of the soda waters 
upon the mic acid precipi tates will be desc ribed later. Segalas 
recommended for the same purpose beer, which had a lready 
found an enthusiastic advocate in Sydenham. The la tter tried it 
upon hi s own person, in order to dilu te and cool oil' the ardent 
hllmors which remain in the kidney and p rndnce the stone. By 
other anth o1·i ties it is claimed tha t beer favors the forma tion of 
calculi. The beer of former times was, it is true, very diJier-
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ent from that at present in use. At all events bad, sour beer is 

apt to excite catarrh of the urinary passages, ancl to aggravate 

already existing intlammation. In earlier times the most dif

ferent diuretic drinks and teas were also recommended. How 

rich the therapy of the ancients was in this respect is shown 

by the list given by Joh. Varandaens. 1 The following medica

ments were then, and arn in part still, considered to possess 

marked diuretic powers: dog rose-seeds, root of Cardana, rest

barrow, juniper and P areira brava, uva ursi leaves, wall pellitory 

herb, etc. Usually combinations of different herbs of this class 

were employed. Decoctions or infusions of these herbs were 

taken with the addition of a few drops of nitri c acid or muriatic 

ether. More powerful diuretics were also recommendecl, and 

they may be employed with advantage in some few cases where 

there is no irritation of the urinary passages. Among these may 

be mentioned cubebs, turpentine, aud copa iba. It is necessary, 

however, to be very cautious in their employment, as they may 

aggravate an ex isting pyelitis, and increase the pain. Even 

coffee, which is interd icted in nepbrolithiasis by most physicians, • 

has found some aclvocates. In Italy, Palmieri's drops, w:1ich 

consist of washed sulphur and tar water, are much used for 

gnl\·el. However, the employment of these, as well as of many 

other in ternal remedies 1·ecommended for this affection, can be 

justified neither on rational nor on empirical grounds. 'l'he 

same may be said of the empl oyment of diaphoresis, which was 

strongly recommended by Civiale and others. A priori it must 

be conceded that the diminution of the amount of urine which 

is thereby induced renders the discha1·ge of the urinary deposits 

more difficult, and that it therefore does more harm than good. 

The supposition that, when uric acid is copiously precipitatecl, a 

part of the acid may be excreted through the skin, requires 
positive proof. 

On the other hand, lukewarm baths, and especially brine 

baths, are of undoubted value in nephrolithiasis, on accou nt of 

the increased activity of the nutritive changes induced by them . 

They shot1ld be usecl as aids to other modes of treatment. 

1 De affectibua renum. Ilanovi:n. 1617. p. 65. 
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Keeping the bowels open was recommended by Syclenham, who 
had persona l experience of its benefits, and it is acldsable to give 
a cathartic frequently, even when actual constipation does not 
exist. Syclenham took a cathartic (mauna and lemon juice) 
upon a fixed clay in every week for several months in succession, 
and states that it always gave him relief. Bloocl-letting, which 
Civiale recommended as a pro]Jhylactic against renal calculus, 
has found no advocates in practice. As a measure of sympto
matic treatment it often proves useful in renal colic (see below). 

Apart from these measures, there are a number or medicinal 
remedies which experience, in spite of the contradictions of a 
few prominent observers, has proved to possess the power of 
preventing the separation of certain urinary elements within the 
organism, and even of causing the solutio 11 of already formed 
sand, ancl perhaps of small grains of g ravel. Larger concre
ments are not dissolved by these means. E'"ery attempt to 
dissolve them chemically has as yet been futil e. These remedies 
differ according to the different chemical constitution of the 
concretions, anc1 an accurate diagnosis must in every individual 
case precede their employment. The first thing which rnnst be 
required of these chemical solvents in order to obtain favorable 
results is that they be able to reach the kidney unaltered-they 
must be so-call ecl uropltanic substances. 

The alkalies ancl alkaline salts are the solvents for one class of 
renal sand. This class comprises the sand and gravel which are 
composed of uric acid, urates of ammonia, cystine,anil oxalate of 
lime. The alkaline treatmenL has also been ernployec1 for fibrin
ous concretions. The treatment of the uri c acid deposits is the 
most important, because they are by far the most frequently met 
with. Of the remedies at our command, the mineral sa lts first 
come under consideration. IIeller particularly recommends phos
phate of soda in closes of from one to six drnchms. Accord
ing to him, the great advantage of this preparation Is that, even 
when given in large closes, it does not excite dian-hc::ca, but the 
greater part of it is excreted in the urine. 'l'he presence of large 
quantiti es of the drug in the urine is absolutely necessary for the 
full development of its action as a solvent of uri c acid. The 
phosphate of soda irritates the intestinal canal less Lhan the car-
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bona te or soda, or which we will speak presently. Finally, its 
action on uric acid is or importance, as i t is able to hold in 
solution somewhat more of this acid than many other salts 
(Binz). In spi te of all this, the preparation has not as yet been 
generally adopted in the treatment of nephrolithiasis. The value 
of the sul phates must not be underestimated, although in this 
connection they a re only employed in the form or water contain
ing Glauber's salts (v id. p. 735). The carbonate of lithia has 
also been recommended as a solvent of the uri c acid g ravel. The 
recent communica tions of Garrod 1 on the action o( lithia require 
confirmation. 

In adcli tion to the above, alkalies in combination with car
bonic acid ancl with the vegetable acicl s, which, as "\Voehler has 
shown, a rc excreted in the form of carbonates in the urine, may 
also be used. The carbonates particul arly are very frequently 
u sed. Beneke recommends carbonate of potash instead of the 
farorite bicarbonate of soda, which, when largely used, causes, 
in hi s opinion, a diminu tion of the secretion of bile and di sturb
ances in the production of blood-corpuscles. Alkalies are excel
lent as palliatives. They diminish the acidity of the urine, and 
in this way prevent the precipitation of the urates and of pure 
uric acid. Experi E•nce has taught us tha t the use of the natural 
mineral wa ters a t the springs, e. g. , Vichy, Bilin, Salzbrunn, 
Neuenahr, etc., in combination with baths of the same waters, is 
far more effi cacious than the simple medicinal use of the carbo
nates, or of the vegetable acids in the form of the juices of frui ts, 
or even tlrnn drinking the alkaline waters at home>. During the 
nse or the mineral waters at the springs we frequ ently find that 
the precipitation of sediments ceases, and even permanent recov
ery may occur. These favorable resul ts must not be ascribed 
solely to the purely palliati ve action of the alkalies, bu t are due 
in part to nil the other factors wh ich contribute so much to the 
effi ciency of a course or treatment a t the mineral springs-the 
entire change of cliet and mode of life, the abundant consump
tion or water, the improved conclition of the skin caused by the 
baths, etc. The baths not only, like the alkalies, aid in retain-

1 Med. Times, ?ifarch 22, 1873. 
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ing the uric acic1 in solution, but they act ually c1iminbh its 
production. 

The use of alkalies must in all cases be in telligently super
vised , or, instead of benefiting, it will prove injurious. In the 
first place, they must not be given in such large quantilies as to 
gh·e the urine an alkaline reaction. If this shoulcl occur, it is 
certainly very probable that the urates anc1 uric acic1 will no 
longer be precipitated; but, on the other hanc1, a precipitation of 
the earthy phosphates from the urine within the urinary pas
sages will una,·oic1ahly occur. In this way phosphatic concre
tions are .formed; or, when other varieties of concrements 
already exist-e . .'l· , in the renal pelvis-the phosphates are 
c1epositec1 upon their surfaces, anc1 enlarge them by incrnstation. 
The waters that contain Glauber's salts, in the first rnnk of which 
must be 1ilacec1 those of Carlsbad anc1 al so those of Tarasp, 
possess a 1mnkec1 superiority over the pure soda waters. They 
act more certainly anc1 reliably-so much so, that the waters of 
Carlsbad, though they contain only a little over a third as much 
soda as those of Vichy, nevertheless compete successfu lly with 
them. 'Vhether the g reater activity of the former be clue to the 
presence of the sulphates, or to the hig h temperature of the 
water, or to the quantitative combinations o( the sails, cannot 
as yet be decided ; the fact, however, is rn1deniablc. Seegen's 
investigations have proved that the water fro111 the Carlsbacl 
rnill-spl"ing, which contains chiefly sulphate of soc1n, common 
salt, and carbonate of soda, will cause a distinct decrease, nnd 
even the disappearance, of the uri c acid. From the time of 
IInfeland the spri11gs of \Vildungen have enjoyed a gi-eat r<'pll
tation, but they are far less powerfnl than those mentioned 
aborn. They mny answer when the u•e o( the waters can be 
continued for a long time, aml as an acljnnrt to the stronger 
waters. Their act ive ingredients are principally bicarbonate of 
lime and bicarbonate of map:nesia. Thomp>on, of London, who 
has had a large experi ence with calculons diseases, has recently' 
recommended a somewhat complicated cou rse of treatment, by 
which he claims to have been especial ly successful in pren'11ting 

1 Lancet. 1872. 13. January. 
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the excessive production of uric acid and the formation of renal 
concretions. 

Ile order , in the first place, from two to three grains of blue 
pill to be taken at night, and the next morning, from sevon and 
and a half to nine and a half ounces of the natural Fl'ieclrichshall 
bitter water; then for one to three weeks he gives the same bitter 
\vater, with warm water, in diminishing doses, because when 
used for a long time it prncluces the same effects in smaller closes. 
After this, he gives for three weeks a combination of natural 
Friedrichshall water, four ounces; Cat"!sbad water, from five to 
six ounces; and hot water, from three to four ounces. The 
course of treatment is closed by the u se, for two week s, of from 
six to seven and a half ounces of the artificial Carlsbad water. 
The treatment lasts altogether six to eight weeks. Alcoholic 
drinks, fatty and saccharine foods, are not allowed during this 
time. On the other hand, suitable exercise in the open air is 
necessa ry. The vegetable alkalies (especially in the form of the 
grape.cure) may be cautiously used as an a fter-treatment, pro
vided they are not otherwise connter-inc1icatec1. Those juices 
mu st be avoided, however, which contain oxalic acid, for fear of 
promoting the development of concretions of oxalate of lime. 
The treatment of the oxalic acicl gravel must be conducted on 
the same principles as that of the uric aciil precipitates. As to 
the t1·eatm ent of cystine gravel, we must admit that we know of 
no remedy which prevents its formation. The cystine is dis
solred, it is trne, by alkalies, but we must bear in mind that the 
formation or phosphatic concretions occurs very rapidly in alka
line mine. 

The valne of alkalies when fibrinous concretions are present 
depends on the fact that they are sa id to facilitate tile solution, 
and conseqLiently the discharge, of the concretions. 

'fhe employment of acids is frequently recommended in the 
treatment of the second class of rena l sand and gravel, to which 
belong, in addition to the :unmoniaco-magnesian phosphate, the 
phosphate or lime, the carbonate of lime, and a mixture of the 
earthy phosphates and carbonate of lime. The mineral acids, 
which are much usecl in England, especially muriatic acid, are 
useless, because, to enable them to pass unchanged into the 
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urine, they woukl have to be given in poisonous doses. The 
only urophanic acid is carbonic acid (Heller}, to the therapeu
tical importance of which in thi:; connection even J\fascao-ni but 
particularly Thenard, called attention. It may be admi~is;ered 
in the form of carbonic acid water or of vegetaule acilh (acetic, 
vinous, citric, malic acids, etc.), which are changed in the body 
into carbonic acid and water. Heller states that he has obsen·ed 
in several of his patients that the urine, which was usually 
cloudy, on account of the bone-earths it contained, and often 
even contained a la1·ge quantity of 8ediment, became perfectly 
clear whenever carbonic acid water was drnnk. In some few 
cases, indeed, fragm ents of concretions were passed as sand. 
" ' bile recognizing the valne of this experience, we must avoid 
indulging in illusive hopes of cure from the treatment, because 
we know that the pathogenesis of these concretions !inch its 
explanation principally, if not exclusively, in local causes, 
namely, a catarrh of the mucous membrane of the renal pelds, 
with subsequent ammoniacal decomposition of the urine. So 
Jong as this continues, a cure by chemical means cannot be 
expected. 

If we do not succeed by dissoll"ing the renal sand and gravel 
within the body, or in preventing the formation of larger renal 
concretions, we must direct our attention to moderating the 
suffering caused by their passage through the urinary canals, 
ancl to treating symptomatically the changes proclnced by them 
in the urinary organs. And tirst, as to the tr0atment or renal 
colic. The causal indication is to relieve, as rapidly as possible, 
the retention or urine induced by the impaction or the calcu
lus. '' Cessante causa cessat effectus.'' Simpson, 1 in two cases, 
employed successfully for this purpose a measure that was as 
simple as it was ingenious. H e caused the patients to be held 
head downward, and at, the same time rubbed the affec ted side. 
The concretions changed their position, and fpll back into the 
clistencled renal pelvis, and the di scharge of the urine was again 
established. As a rnle, however, the attack cann ot be cut sho1't 
in thi s manner. " ' e are then restricted to a purely symptomatic 

'Edinb. ~rc<l Jonrn. 1SCi8. 
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treatment. The patient must k eep as quit't as possible. Narco
tics give the greatest relief. General blood-letting is too uncertain 
and too severe a measure fo r most cases, and is at most only 
inclicatPd in plethoric individuals with active congestion. Local 
ext ructions of blood are applicable when there a re violent local 
inflammato1·y symptoms. The doses in which the narcotics may 
be given vary according to the severity of the attack and the 
idiosy ncrasies or the patient. Opium and mo1·phia alone come 
into qnestion here. H the pains moderate, or narcosis sets in , 
the renwdy must either be entirely suspended or given in smaller 
and Jess frequent closes. If vomiting shonkl pre,·ent the intemal 
administration o[ these narcotics, the subcutaneous injert ion of 
morphia may be empl oyed-a mode of administration which is, 
moreover, often prefemble from the start to the internal use of 
the dmg. The admi nistration of opi um in an enema (from ten to 
Jifteen chop of laudanum in :i wineglasslul of thin starch) often 
gives goocl results. Narcotic cataplasms :ue also often usefu l. 
In a few cases cold applicati;:ms give better results. The use
fulness of chloral must be bome in mind. Sonwtimes the 
combin~d action of chl oral and morphia produces a prolonged 
euphoria , which neither of these remedies alone is able to do. In 
very severe cases inhalntions of chloroform must be cautiously 
administered in order to induce at least temporary rest. The 
ex ternal application of chloroform accomplishes just as little as 
other cuta1wous irritants. The intemal administration of the 
nnti-spasmodics is also uttel'ly useless; camphor alone hav ing 
fo nnd favo r with a few trustworthy authorities. 'Vhen the 
attacks are of Jong duration, protracted lukewarm baths may 
be employed, ancl also remedies which increase the secretion of 
the urine, in order to increase the vis a ter.qo and force the stone 
onward. Emetics or other forcible remedies are much too unre-
1 ia ble to deserve consicleration here. If the symptoms of a 
pyeliti s or a pyelonephritis caused by the concrements be present, 
the treatment described in the chapter on those a.Jiectious must 
be employed. , 

If the ev idences of a perinephritis, which have been fully 
cle8cribed in the appropriate chapter, be cleveloped, we must 
haste11, in orde-i· to prevent the burrowing of pus and perforation 
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into other organs, to lay open the abscess, and at the same time 
perform the operation wlti ch h as been long known under the 
name of nepli rotomy. Troja defines nephrotomy as an operation 
in which a deep incision is made in the lumbar region, t~xtending 
into the kidney or the renal pelvis, in order to remove a calculus 
situated in these parts. Ile considers it to be settled, however, 
that the operati on shou lcl not be performed unless there be a 
pre-exis ting abscess, or the signs of a tnmor. This variety of 
nephrotomy is that which is still practiced. Dr. Dawson' had 
under treatment a man wi th a large tumor in the left lumbar 
region, in whom he d iagnosed pyelitis and a renal calculus. l re 
drew ou t a pint of pus through the canula of an aspira tor, and 
five clays later macl e an incision over the tumor 7 ctms. (2't in. ) 
cleep, evacua ted the pus with a trocar, enlarged the opening, a nd 
remored tlte stone with hi s hancl. The wound was drained. 
Py<emia set in on the fonrth day after the operation. It seems 
that this operation has never been performed where there has not 
been a demonstrable tumor. Five cases of this sor t, i t is t rn e, 
were already reco rded in Troja' s time, bn t he regai·decl all or 
them as insuffi ciently a uthenti cated. The best known case or 
the ki nrl was reportecl by the Engli sh consul at \ 'en ice. The 
operation was performed by Dominicus de l\Iarchetti s a t the encl 
of the seventeenth century . In moclm·n times thi s operati on has 
been frequently condemned by surgeons, and l\Ialgaigne insisted 
that it shou ld never be all owecl to pass on t of the anatomical 
amphithea tre into surgical practice. The ex tirpa ti on or the kid 
ney for the cure or nephrolithiasis was never seriously thought of 
before Simon recommenclccl it (1871). Troja mentioned it as an 
extraordinary and ridiculous sort of nephrotomy. R ayer con
siclerecl the ex tirpation of a kidney that contains a calculus im
practicable, on accoun t of the adhesions which were invariably 
present. The most recent au thors also reject thi s operation, 
because a pos iti rn diagnosis of renal cal culu s, especially when 
unil a teral , seems to them impossible. This explici t rejection of 
the operation is based npon the experience of Durham and Gunn 
(1870), who cut clown in to the renal pelvis to remm·e calculi ; but 

IScbmii.lL'!:i Jahrl.l\J. lld. CL\'1L S. 70. 
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when they got so far that they could palpate the kidneys without 
any tissues intervening, they found no stones ancl hacl to aban
don the operation. Simon also met with a case of this so1-t. Ho 
advises, in order to remove <tll doubt, that arter exposing the kid
ney, a ncl before deciding upon extirpation, acupunclnre should 
be practised with fine, Jong needles, by means or which the pres
ence or a calcnlns can be read ily ascertained. Simon was the 
first to extirpate the kidney for nephrolithiasis. AllhoL1gh his 
patient died of septicmmia on the thirty-first day after the oper
ation, still the death was not clue to the naturn or the severity of 
the operation, but to an accidental complication. 

The clescri ption of the details of the operation belongs to the 
domain of surgery. Simon's works contain the most minute 
instructions for it. As to the justification of the operation, as 
little can be said against, it as against oval'iotomy. In nephro
lithiasis, as in ovarian tnmor, there is a certain stage of the dis
ease when all other methotls of treatment are useless, and both, 
sooner or later, inevitably lead to a fatal termination. Naturally 
the diagnosis of the calcnlot1s afiection of the kidney in general, 
and or the involvement of only one kidney, must be sufficiently 
positive (comp. p. 727) before such a severe operation is decided 
on. The exploratory puncture recommended by Simon after the 
kidney is exposed wonlcl be advisable in every case. J\Iany more 
cases must be collated before a cletinite judgment can be formed 
upon the subject. At any rate, Simon's proceclnre deserves imi
tation in analagons cases. Even if errors in diagnosis should be 
made in a few cases, there would be as little justifirntion for con
demning the operation of nephrotomy on that account as there 
wottlcl be for discarding ovariotomy, which is Lo-clay uni\'ersally 
recognizPd as a most useful operation. 

According to Simon, the extirpation of the kidney should be 
perrormecl when the greater part or the substance or the organ is 
still in a state or preservation, while he recommends the laying 
open or the kidnt>y and removal of the stone (the operation which 
has till now been called nephrotomy) whm the retention or the 
u1-ine lrns eaused such extensive destrnction o( the renal sub
stance that it 1'om1s only a sac. an incision into which causes no 
bleeding. 111 such cases the renal wound must be k ept open, 
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and an attempt must be made to make the sac to h eal up from 
the bottom. N ot in[requently it will be necessa ry to keep the 
renal fi stula open for a long time. Otherwise a r~tention of pus 
mie;ht easily occur, which, apart from its other eril ell'ects, might 
give rise to new renal cal culi. 



The Animal Parasites of the Kidneys. 

The Ecltinococci of iho mduoys. 

Literature and History. 

In nddi tion to the authorities mentioned on pnge 5H : 
Bremser, Lcbcndc WUrmcr im lcb. Mcnschcn. 'Vien. ISH>. -Leuckart, .Mcnschliche 

Parasitcn. I. Leipzig. 1863. S. 335.-Davaiiie, 'l'ra itC des entozoaircs et des 
maladies vcrmincuscs. Paris. 1800. p. 524. - Beraud. D es hyatidcs des reins. 
Th~sc. Pari s. 1861.-&lunidt's Jahrbb. CXLIV. S. 52. u. CLU. S. 96. 'fhc 
reports of cases scattered in various periodicals. 

Although P allas, as early as 1760, described the echinococci 
as independent parasites, and admi tted a certain relationship 
between them and trenia-observations which were confirmed by 
the natmalist P astor Goetze-yet a long period intervened before 
these views were generally accepted by the g reat med ical public. 
A few observers almost di scovered the true nature of these echi
nocorcus tumors, but on the other hand the most difr<>rent varie
ties of renal cysts were frequently confounded with them. Bail
lie, i t is trn e, describecl them unmistakably as early as the com
mencement of this century, under the name of "gen nine cysts," 1 

as cysts wi th a capsule which contains a number of hyda
tids. The descriptions given by him are perfectly true to nature. 
The hydatids, says Baillie, have white, half opaque membranes, 
like the hydatids of the liw r, contain a fluid coagulable by acids 
(this is, however, only exceptionally the case when suppuration 
of the cap ul c has taken place), and have the power to produce 
smaller vesicles. The smaller hydatids are sometimes fa stened 
to the membranes of a larger one, sometimes float free in its 

1 Engravings. VI. Fasc. plate Vil. 
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cavity. In clesrribing the analogous hepatic cysts he expresses 
the opinion- somewhat reserved ly, i t is tl'lle-that the a ni mals 
conta iuecl in tl1ese cysts possess a very sim pl<' stl'llcture. Not
wi thsta nding Ba illie's description, Koenig ( l826) frequently con· 
founc1ecl the echinococcus cysts of the kidney wi th serous cysts. 

Bremser furn ished the first exha ustive descri ption of t he echi
nococci of ma n. Altho Ltg h the animal nature of these parasites 
was known to him, he regarclecl it as possible th"t external vio· 
Jenee might excite tueir development. The natural hi story of 
the parasites was more closely investiga ted in more recent times 
by von Siebold, Kuechcnmeister, van Beneclen, and Naunyn. C. 
Davaine makes use of the existing material , in <L mas terl y man· 
ner, in hi s excellent work. Since then a prl' t ty large a mount of 
clinical materitLl has accmm1latec1 in the profess ional journals. 

Etiology . 

The echinococc i are the most frequent animal parasites 
of the kidney in our latitudes. They am the t 'cni m at one 
periocl of their dernlopment, a nd represent the immature condi · 
tion of a ta pe-worm tha t inhabits the in testine of the clog, the 
t>enia echinococcus. The brood of this intes tinal worm enters 
under cerLain circurn stanees the human digestive canal , and 
thence the parnsite ma kes its way into the different 01·gans, and 
there gives ri se to t ile development or the echiuococcus cys ts. 
The more or less freq uent occurrence of the la tter will stand in 
direc t ra tio to the number of clogs affec ted with the t;eni " echi · 
nococcus, and tl1 e more or less in tirna te intercourse bctwC'en sin
gle individ ual s, or the population of entire districts, a nd the clog. 
Reliable observations upon thi s poin t are few in number. In E ng
land, France, and Germ any, the echi nococci are not rare ; they 
are more rare in India and America. Accord ing to \\' hyttel, 
physicia n to the Adela ide Hospital a t ~Ie l bourne, the echinococ
cus is much more frequent in Sou th Australia than in E ngla nd, 
and it seldom happens that therP is no case of i t in the hospital. 
Jn Eg-y pt, Bilha rz fo und a simila r sla te of a ffa irs. The echino
cocrus, howen'J', i :::; met with most freqnrnLly in k ela11cl, n<·co rcl
iug to all the obscn a tions as yet obta iuctl. _\. ser enth, a nd er en 
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accon1ing to some authorities a fifth pm·t or all the dPaths on 
that island are caused by ech inococci. The echinococcus is also 
very frequent in Mecklenburg '- in 231 autopsies it was fo und 
twelve times (1: 21). In Silesia it is not rare; in Breslau, especi
ally, i t was fo und thirteen times in 2,006 autopsies.' According 
to the experience of Frerichs, they are founcl Car more frequently 
in Silcshi than in Guttingen, Kiel, and Berlin. 

'l'he causes of the excessive frequency of echinococci in Ice
land are to be sought not alone in the great number of dogs that 
exist there, but also in the facts that these dogs exceedingly 
often harbor the twnia echinococcus, and besides live in ex
t1·emely close intercourse with the natives. ·without examining 
more closely the social possibilities of transplantation, it is evi
dent that the opportunities for it are certa inly amply supplied 
during the long, close cohabitation of man and clog during the 
northern winter. In J\Iecklenburg the frequency o{ the echino
cocci is, according to\\' ol lf, dependent upon the great number 
o[ canine twni;e. \\' i th regard to Silesia, in particular, Lebert ' 
attribu tes the frequency of echinococci, undoubtedly with reason, 
to the consumption of dog's meat by the poorer classes. It is cer
tainly probable enoug h that during the different manipulations 
of dog.b utchering the eggs or t::enia should sometimes escape 
from the intestines anc1 fa s ten on the tlesh. 

'Vith regard to the seat of the echinococcus cysts in the 
human organs, they are met with in the kidneys, according to 
the comprehensive statistics of Dava,ine, somewhat less freqt1ently 
than in the lungs, anc1 twelve times less frequently than in the 
liver, but more frequently than in the remaining organs. The 
canse of the kidney being relath·ely less frequently involved is 
to be fo und in the fact that the young animals can find their way 
out of the stomach most rapidly ancl easi ly into the liver. Of 
the reasons why in other cases, howernr, they wander directly 
into the kid1wys, ancl at the same time o[ten leave all the other 
organs free, we are unable to form even a supposition. \\'ith 
ri>ga1·c1 to the remaining etiological influences, the statement that 

1 Wolff~ Uerl. klin. Wochenscbrift. 1870. Nr. 5 u. G. 
' Wot.ff~ Inaugural Di!isertation. 1869. 
3 Dissertation von &lwwlfuJJs. 1808. 



ECllr:-JO('OCCl.-PATIIOLOGTCAL ANATO:\lY. 745 

men are far more frequently affected ""ith echi nococci or the kid
neys than women seems to be well founded. Roberts col lectt>cl 
sixty-three cases, of which forty-one wern men and twenty-two 
women. In lcelanll, J1owever, both sexes are affected in pretty 
equal proportions. The echinococci ai-e developed most fre
quenlly during the prime or life, between the ages of t""enty and 
forty years; in Iceland, between the tbi1-tieth and the fifti eth 
year. However, isolated cases are also met with in infancy and 
in advanced age. 

Pathology. 

Pathological Anatomy. 

The echinococci are rather more frequently found in the left 
kidney than in the right, aml very rarely in both kidneys. In a 
few cases they have been found in the liver or in other organs, 
as \\"ell as in "the kidney. Usually the parasite is seated in the 
renal ti ssue, rarely between the capsule and the gland. As the 
ecbinococcus grows the renal substance atrophies in a similar 
ratio, so that finally the entire organ may be destroyed. The 
outer covering of the echinococcus then consbts of atrophic and 
anmrnic renal substance, which in some places has even been 
entire ly des troyed. Often, however, in what remains of the 
pai-enchyrna the uriniferous tubules will be found still well pi-e
served, along with a more or less marked increase of the inters ti~ 

tial connective tissue. 
The echinococcus cysts of the kidney form rounded, ttn c-tn

ating tumors, varying in size from an egg to a gourd. Th 1:1y 
project considerably above the surface of the kid1wy. The 
ech inococcus cysts ha»e a great tendency to perforate into the 
renal pelvis. The not very numerous post-mo1'lem examinations 
prove that the cysts open into the renal iwlvis most quickly 
when they are developed in the med ull ary cones. The tumor in 
tbe-e cases does not attain a largP size. " ' hen the parasites are 
de,-eloped in the cortex, or between the renal capsule and kid
ney, the cysts attain the largest dimensions of which they are 
capable. \Vhen a rupture into the renal pelvis has taken place, 
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the anatomical appeara nces of pyelitis will be found. The cysts 
may also perforat<' in other directions, e.g., into the bronchi. A 
rupture into the peritonenm has, as yet, never been observed. 
In the vicinity of such a cyst more or less extensive adhesire 
peritonitis is often de1·eloped. The echinococcns is enclosed by 
a firm , fibrinous, white or yellowish capsule, which is intimately 
united with the su rround ing glandular tissue and is highly vas· 
cular. Its thickness varies between 1 or 2 mm. (,t.,, to i'o in.) and 
o.75 to 1 ctm. (T'o to ~ in. ). Completely tilling this connective 
ti ssue covcri11g, the inner surface of which is smooth, there is a 
gelat ino us, ti·anslucent sac consi::;t ing of numero us concentric 
liyaline layers, the so.ca lled mother vesicle of the echinococcns. 
This sac contains a clear, watery tluid, in which usually mimer· 
ous large and small vesicles mo1·e about freely. Some or these, 
especially the smallest, are still attaclwd to the mother vesicle. 
The size of the vesicles varies from a rnillet·seed to a goose·egg. 
'l'he large vesicles sometimes contain smaller ones of a third gene· 
iation, and, now and then, even a fourth genera tion is found. 
The growth of the mother vesicle is proportionate to the increase 
in the amo un t of the fluid and the number or daughter r esicles. 
The individual scolices are developed on the inner wall of the 
vesicles in the form of delicate white noduks as large as a millet
seed or smaller; as a rule, they are found in groups, bnt are 
some lirn es swim ming about in the fluicl . A closer exn mination 
shows that the parasites possess a tapeworm ·like head, having 
fou1· suckers and a proboscis. The latter is su1Touncled by a 
double row o( h ooklets, the number of which, according to 
Kuechenmeister, ,·al"ies between 28 to 36 a nd 46 to 52. The 
appearnnce or the animal rnries greatly, according as its heacl is 
stretchPd ont or dmwn in. The heacl of the worm is separated 
from the body by a fu1-row, and on the posterior smface o( the 
body there is a depression rPsembling a navel. At this spot the 
pedir!P is inserted, by means oC which the animal is fastened to 
the inm'r surface o( the vesicle. \\'hyttel obser ved rapid mm·e· 
ments at the point of union of this cord with the germinal mem· 
brane, which were eaused by the vibrating cilia. like processes on 
the funicnlus. These moYements continnecl nntil the echinococ· 
cus died. The body prnsents longitudinal striations which run 
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from the head backward, and also trans,·erse striations. Jn addi
tion to the stl'icc more ot less numerous calcareous bodies al'e 
found in the an imal. These parasites can Jim for a long time 
suspended in the tluid of the vesicles, when remo,·ed from the 
human organism. \\'aldeyer found them still able to move on the 
second day after their remornl from an echinococcus cyst o[ the 
kidney.' In other cases the daughter vesicles are entirely absent 
ancl only one large sac is found. upon the inner sml'acc o[ which 
the echinococci are seated, or it may contain no echinococci at 
all. This is the variety o[ echinococcus which has been r<'peat· 
edly desc ribed (by Davaine and others) as a simple develop
mental stage o[ the hydatid, and which was desc ribed by Lai'n · 
nee uncler the name o[ acephalocysts, aml by Kuechenmeister 
as sterile echinococcus. In all these cases the echinococcus sac 
is of considerable size. 

'l'he membrane of the cchinorocrus presents frequently an 
exceedingly fine lamination, and does not consist of proteine. 
Luecke"s opinion that they contain chitine, which, when treated 
with sulphuri c acid, yields grape sugar, seems to be well founded. 
The Jiuicl in the vesicle is colorless, clear, or slightly opalescent, 
usually o[ neutral , now and then o[ alkaline or acid react ion, 
and contains no trace of albumen. Its solid contents con:;ist 
principally o[ inorganic substances, and es pecially o[ ordinary 
salt. Heintz and Boedeker found succinate o[ socfa in it ; Nuu
nyn found inosite in the cchinococci of animals, and \Yyss found 
it also in those o[ men. Large quantities o[ chloresterine crys
tal s are also found in thi s Jiuid, as well as oft~ntim es hrcma
toidine crystals. A large amount of albumen is found in it after 
puncture of the sac. In the Jiuid of renal echinococci, crystals 
of uric acicl, oxalate o[ lime, triple phosphates, and eart hy 
elements also occLU" (Barker). The ech inococcus cysts often 
form exte11sive adhesions with the neighboring organs. SuppLt
rative processes may also be set up in their vicinity. The rys ts 
themselves may suppurate or they may atrophy. In the lattet· 
case the echinococci and the membranes perish, the fluitl is 
absorbed, and the sac contracts in to a dense, lirm mass. This 

•Birjt
1 

Dissert. iuaug. 1807. Breslau. 
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mode of termination is met with when the contents of the cysts 
ba,·e been previously emptied by the rupture of the sac, but 
oftentimes also without previous rupture. These shrivelled
up echinococcus cysts contain a whiti sh, chalk-like, crumbling 
or gren.sy mass. Formerly these masses were often wrongly 
regarded as tuberculous products. The folded, compressed, 
easily recognizable membranes will frequently prevent this mis
take being made even at the macroscopic examination, and in all 
cases the microscopic examination will clear up the diagnosis. 
These masses consist of amorphotts phosphate of lime, c1-ystals 
of the am!lloniaco-magnesian phosphate, cholesterine tablets, 
fat.drops, ancl particularly echinococc us hooklets, as well as, 
finally, small shreds of laminated membranes. 

Symptomatology. 

The symptoms produced by the renal echinococci are mani
fold, and often difficult to interpret. The only characteri stic 
sy111ptolll is the discharge of indi vidual parasites per urethram. 
So long as this does not occur, and the cyst remains intact, its 
course is latent until it has attained a sufficient size to be felt as 
a tumor in the lumbar region. Since usually only one kidnPy 
is the seat of the echinococci, and the healthy kidney secretes 
vicariously, the parasite may ex ist for a long time without caus
ing any disturbances in the renal secretion. 

" ' hen the echinococcus sac attains large Llimensions it pushes 
aside the neighboring organs, as a rule, without interfering 
with their functions. The positions of the tum ors produced 
by the echinococci, and their relations to the neighboring organs, 
are, in genPral, the same as those of other renal tumors, which 
have been fully described, particularly in the chapter on renal 
cancer. If these tumors lie directly under the abdominal wall, 
they are dull on percussion; if the colon lies between them, the 
percussion note is dully tympanitic. " ' hen the tumor is seated 
in the right kidney, and is developed in the upper portion of the 
organ, it is in contact with the liver, and as the line of demarca
ti on between the two cannot be made out, it is often mi staken 
for a hepatic tumor. 'Vhen the echinococcus sac is Llevcloped 
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on tlw left side ancl upward, it may extend as high as the spleen . 
" 'hen the tumor develops downward, it may extend as far 
downwal'd as the iliac Cossa. " 'hen it attain such an immense 
Size it may become troub)esome tO the patient in ronsPqnence of 
the feeling of pressure, weight, and tension causpcl by it. The 
renal echinococci, which fmrn such distinct superficial tumors, 
are much exposed to external injuries, such as blows, falls, etc. 
Inflamma tion of the cysts, or ruptu re of the same, may ,-.. ry 
often be trncecl back to such tl'aumatic influenees. Only about 
liall the cases of renal echinococci produce a tumor. The 
tumor is usually about as large as an orange 01· a child's h l ... ad, 
and on palpation i t is found to be round, and apparently tensely 
distended. In a ft•w cases the fluctuatio n is demonstrable, in 
other cases it is indistinct. 

The so-called hydatid fremitus, whieh is l'Pgarded as a par
ticularly valuable diagnostic sign, to the sem iotic imponance of 
which Piorry and Brianr;on especially drew attention, can on ly 
be obtained in a small number of the cases. H will be felt most 
distinctly when the tumor is lightly compressed by two fingers 
of the left hand, and a slig ht tap is gh·en to it with the right 
Jiand, 01· when the finger is allowed to rest for a time upon the 
piexirneter after the percu"sion strok e. A similar sensat ion will 
be irnparted to the :lltscu ltating ear by lightly tapping with the 
finger O\'el' the corresponding part of the abdornPn. Frerichs. in 
examining hepatic echinococci, could only obtain the hydaticl 
Iremitus when the echinococrns sac enclosed a g reat number of 
vesicles, and was not very tensely distended. \\' hen on ly one 
d is tended bladller existed, he could not produce the sign. Other 
observers have also obtained the hydaticl fremitus even under 
these circumstances. The experiences that have been communi
cated upon this point with regard to renal cysts show that the 
sign may be absent even when the most favorable conditions for 
its prodllction are present. 

\\'hen the cy ts burst, and their contents empty into the 
renal pelvis, as they clo in folly two-t hirds of the cases, a cliar
acteristic g ronp of symptoms appea rs. These are often, bnt not 
necessaril y, compli ratPd symptom.s, clue to a ffections of th•• kid
ney. Pains in the renal tu rn ot· and along tile ureter are often 
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observccl. The mos t characteri stic sign, howe1·er, is the dis
charge of entire ecl1inococcus vesicles a nd frag ments of vesicles 
wi th the mine. Sometimes these alone are di scharged, bu t at 
other times t he u rine a lso contains a whi tish, milky detri tus, in 
whi rh echinococcus hooklets or shred s of laminated membranes 
may be fo und. The discharge of these vesicles and fragments 
occurs in a ttack s, d nring which the cyst a pparently becomes 
entirely emp ti ed, a nd finally shrinks up. In the majori ty of 
cases, howeve1·, thi s does not take place so rapidly. Usually 
several such attacks follow one another, the fr~e intervals last
ing several day s, several weeks, months, or even years. These 
a ttacks usuall y begin with violent pa ins in the hip ; tlw patients 
often have a feeling as if something had burst internally. The 
pain shoots downwa rd along the ure ter to the inner side of the 
thigh. I t may be accompanied by a chill, nau ea, a nd singul tus. 
This, howerer, is rare. Colicky pains in the course of the ure
ter next set in , and wa rrant the conclusion that tlw vesieles are 
passing th rough the ureter. Sometimes the attacks take on a 
more serious character in consequence of the retention of the 
urine. In the severe a ttacks the tes ti cle is retracted, as in the 
renal coli c caused by the passage of a calculus. These symp
toms last, from a few hours to several clay s, ancl they usually 
cease sucl clenly, wi th a sensation as if something hacl fall en into 
the bladder. A new se t of symptoms consrqnent on the reten
ti on of the urine in the bladder will now be excited: severe 
strangury, with pa ins which radiate in to the heail of the peni s. 
The erncua tion of the bladder is followed by immediate relief. 
Sometimes the rnsicles, which obst ruct the urethral opening, 
s tick fast in the eyes of thi> catheter during the attempt to draw 
off the urine accumulated in the bladder, and are di scoverecl 
when thr instrument is wi thdrawn. This di scovery of the cor
pora deli cti furni shes an infallible g uide to the diagnosis. 

\\'omen have been seen to draw out wi th their own fingers 
the vesicles which bl ock np the urethra. The number of vesicles 
d ischa rged during an a ttack vari es from one or two up to several 
dozen. These either fl oat in the urine, or are collapsed, and are 
found in the sedi111 ent at the bottom of the glass. 

The urine i of ten tinged wi th blood a nd mixed with pus, in 
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consequence o[ a complicating pyelitis. Bloody nrilw is usnnlly 
passed for a considerable time be[ore the cyst mptures. The 
urine is more or less dark colored, according to the qua11tity of 
blood it contains. II blood and pus be absent, the mine may be 
perfectly clear. 

Blood-globules and pus-corpuscles are found in the sediment 
in variable quantities. "'hen the urine is alkaline, crystals o[ 
the triple phosphates and of urate o[ ammonia make their 
app arance; the hooklets of echinococci occur as a characteristi c 
admixtlll'e. The exertion of strength employed in the expul sion 
of the vesicles is often sufficient to force them out o[ the urethra 
with a distinct noise ancl to carry them a rcrtnm distance. ~'he 

paroxysms are occasionally excited by a di stinct exciting cause, 
such as a blow or a fall, or by ritling m· dril'ing. In one case 
the attacks usually followed the use of spirits c 1· of strong 
coffee. In many cases the pains in the diseased kidney increase 
beforn the rupture of the tumor takes place. ln a number of 
cases the tumor does not decrease in size after the ruptnre, or 
even after an abundant di scharge of vesicles, but, on the con. 
trary, it often increases in size. ''"hen, for instance, the vesicles 
become impacted while passing through the urct<'r, an acute 
hydronephrosis, with noticeable swelling of the tumor, often 
arises, which, if the hinderance to the discharge of the urine be 
not o,·ercome, may become perrn:rnent, and produce a large renal 
tumor. " ' hen, ltowernr, the vesicles, which were wedged in the 
meter and obstrncted the discharge of the urine, are forcecl 
onward, or when no such obstrnction occurs, a di111inution in the 
size o[ the tumor is observetl, which is in clirec t proportion to the 
quantity of Yesicles voided. 

In a few cases paresis of the lower ex tremity COI'l'P. ponding 
to the affected kidney has been observed. One of the cases 
observed by Frerichs is an instance of this. 

The symptoms are different when the cysts Pmpty themselves 
in othe1·. direction s. rrh ese cases, howen.:.1·, are \"Cl'Y 1':ll'P. " Te 
may mention the simultaneous rupture in to tl1 P 1·p1rnl pelvis a~1d 
the bronchi. U in such a case a bronchus commumcates with 
the renal pelris, a distinct urinous odor, in nddition to the char
acteristic membranes, and eventually the elements of the urine, 
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can be detected in the expectomtion. Sometimes the evidences 
of a perinephl'itis are present prior to such a perforation. At the 
present time 110 sufli ciently accurate obsetTations of perfomtions 
in other directions ex ist to enable us to present a reliable clinical 
pictnre of them. 

Suppuration of the sac is accompanied by high fever ancl 
chills, ancl is usually excited by violent causes, such as blows, 
falls, etc. 

Diagnosis. 

The diagnosis of renal echinorocci becomes certain under the 
following circumstances : 1. \\' hen a cystic tumor can be demon
st rated which undoubtcclly belo11gs to the kidney ; 2. \Vhen 
i>chinococcus vesicles are di scharged with the urine, with the 
symptoms of a nephritic colic; and 3. \\'he11, simultaneously 
with this discharge, the tumor in question diminbhes in size. If 
the last symptom be wanting, the diagnosis cannot be made 
with absolute certuinty, and can only possess u high degree of 
probability. 

I had an opportunity to examine a case of t11is sort. A man, between thirty nnd 
forty years of age, presented n. tumor, which could be referred with certainty to the 
left kidney. He handed nw a bottle of urine in which a uumhcr of cchinococcus 
vesicles fl oated about. Ile had been pas~ing these vesicles for severnl days, their 
}mssage being aeeom1>anicd by colicky pains, and tlicy excited his interest all the 
more as he had previously heard the mo!it diverse diagnoses of the nature of his 
malady. The urine was aci<l, bright yellow, and contained a littl e purulent sedi
ment, in which the microscope revealed many echinococcus hooklcts. Unfortunately, 
I have been able to learn nothing further of this patient, who was a shoemaker from 
the province o f Silesia. 

The simple di scharge of echinococcus vesicles with the mine 
does not justify a positive diag nosis, for a few rnre cases have 
been met with in which echinococcus cysts in the pelvis rnptnre 
either into the intes tines, or into the bladder and the intestines 
together, or into the l>ladder alone. In the two last events 
the ecltinococcus vesicles pass off with the urin e, although no 
demonstrablP t11m o1· in the kidneys exists. Then, too, the pains 
along the i11·<> tP1', which precede the di scharge of the echinococcus 
vesicles, are absent. The examination per rectum ancl per vaginam 
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in such cases r eveals usually the existencP of the tumor in the 
pehis, which furni shes the vesicles. Great can tion is necessary 
in the interpretation or the symptoms, when echinococci are dis· 
charged through a n abscess in the lumbar region . Jn spite of 
the suspicion which the locality excites, they do not by any 
means necessarily originate in the kidney. Cases have been 
observed and confirmed by the autopsies, in which under these 
circumstances the echinococcus tumors had been developed 
entirely in the muscles of the lumbar region. In addition to 
these difficulties in the determination of the organ in which an 
echinococcus tumor or the abdomen is located, the answer to the 
question whether a g iven cystic growth of the kidney be an 
ech inococcus tumor or not, is often very difficult. The examina
tion of the fluid drawn from the cyst can alone decide this 
question with certainty. The clearness, the low specific gravity, 
the absence of albumen, but, above all, the di scovery of hooklets 
and laminated membranes, speak for echinococci. No positive 
reliance can be placed upon the presence or absence of the 
hydatid fremitns formerly regarded as so important. In the 
first place, it is exceedingly inconstant, and as J obert found it in 
echinococcns cysts, which consisted or a single large sac, it is not 
at all improbable that i t also occurs in other simple cystic tumors 
or the kidneys, ancl hydronephroses of large size. The differen
tial diagnosis between echinococcus t umors and hydronephrosis 
is consequently not possible without explorativc puncture. 

Of especial practical importance is the differential diagnosis 
between ovarian tumors and eckinococcus tumors qf' the kiclne?JS, 
which may be mistaken for one another in consequence of the 
development or the latter downward into the cav ity or the true 
pelvis-a mistake, which may have exceedingly dangerous conse
quences. The differential diagnosis between ovarian and renal 
tumors has already been considered at length in the chapter on 
Renal Cancer. Here a short clinical observation must suffice 
instead of further discussions. 

Spiegelbcrg • operated on a woman at forty-two years, but, instead o f the expected 
ovarian cyRt, found n renal cchinococcus. The tumor had been developing for one 

1 Ar.::hiv f. Gynii.k. I. S 140. Buf61 Dissert. inaug. 1867. Breslnu. 
VOL. XV.-48 
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and a half years in the right hypogastrium, and had attained the size of a man1s 
hcacl. It was very elastic, irregular, very movable, and a slight murmur resembling 
the uterine souffic could be heard over it. A part of the tumor extended for a short 
distance into the anterior portion of the pelvic inlet. It was Jiard, painless, and 
situated close undr.r the abdominal wall. The tumor could only be removed incom
pletely with a portion of the right kidney. The adhesions with the surrounding 
parts were firm and numerous. In this case, as Spiegclberg rightly states, the 
explorative punction would have been the only means by which the lamentable 
error could have l>ccn prevented. Only in that way could the possibility of its 
ovarian origin have been excluded. The hydati.d frcmitus was wanting in this case. 

I have already mentioned above that the discharge of echino
coccus vesicles with the urine does not in itself authorize a 
diagnosis of echinococcus of the kidney with rupture into the 
rnnal pelvis. On the other hand, however, it does not seem to 
me justifiable with our present knowledge of the course followed 
by echinococci of the liver, to assume a 1·upture of the latter into 
the bladder, as long as no anatomical proofs of it exist. In such 
cases it is far more likely that we have to deal with renal echino
cocci. 

Schmalfuss bas reported a case of this kind that occurred in i\ridclelclorpff's 
Clinic. 1 The whole course of this case seemed to indicntc that an cchinococcus sac 
of the right kidney had penetrated into the renal pelvis. The patient, a laborer 
in his thirty.third year, previously healthy, had noticed for some time some emaci
ation of his body and swelling of his belly. J-Ic was received into the Clinic on 
account o( sudden retention of urine. A dull percussion note, covering a space as 
broad as the hand, extends downward from the level of the normal hepatic dull
ness on the right of the navel, and is lost in the flat pe rcussion sound over the 
greatly distended bladder. A very strong catheter brought awn.y a whitish, quite 
clmructeristic echinococcus membrane, which was caught in its fencstra, and a 
slight spontaneous discharge of slightly bloody cloudy urine followed. Later on, 
more vesicles of the same sort, in which distinct scolices nnd booklets could be 
demonstrated, were extracted in the same way. After this the patient discharged 
with the urine, which was of a bright yellow color and deposited a very purulent 
sediment, numerous echinococcus vesicles from the size of a lentil to that of a wnl
nut. From that time forth he voided his urine freely and easily, and passed no 
more echinococcus vesicles. A moderately severe catarrh of the bladder wus left 
behind. During the next two days the patient ha.J. fever without any other mani
festations of disease. These slight febrile movements and pains in the belly con
tinued for the next month, but he was able to return to his work . Finally these 

1 Inaugural· Dissertation. 1868. Breslau. 
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symptoms also <lisappcarc<l. The dullness described above was permanent. Tho 
patient felt quite well. 

D uration, Gmtrse, Prognosis. 

The duration is wholly indeterminable. Sometimes recovery 
sets in after a single discharge of vesicles with the urine. As, 
however, a fresh di scharge of vesicles has been known to take 
place after an interval of ten years, it is almost useless to speak 
of a permanent cure. Neither the number of the dischar"ed 
vesicles nor the freq nency of the discharges furni shes here a s~u·e 
clue. In general, all that can be said is that, when after one or 
more thorough evacuations no fresh ones follow for a long time, 
and the tumor climinishes iu size so much that it can no longer 
be mapped out, the probability of the cure being permanent 
constantly increases with the lapse of time since the last dis
charge. Before the echinococcns tumors have burst, of course 
no opinion at all can be formed as to the duration of the affec
tion. 

The course is in general favorable when the echinococcus sac 
bursts in to the renal pelvis; either recovery sets in after one or 
more discharges of the vesicles, or fresh di scharges of echinococ
cus vesicles continue to take place at long interval s. Death 
may ensue in different ways: through rnpture into the bronchi, 
through suppuration of the sac, etc. Further, a fatal result 
follows inevitably when, as was observed in a case recordecl in 
Roberts' work upon tlte diseases of the kidneys, a solitary kid
ney is the seat of an echinococcus cyst. In that case the cys t 
bm·st into the rnnal pelvis. In addition to the eclt inococcus, a 
calculus was found. Death follows unavoidably and rapidly 
from the cessation of the fonction of tlte single kidney. In gen
eral, however, tlte prognosis is more favorable when the ecltino
coccus is situated in the kidney than when it is situa ted in other 
organs. It is most favorable when the contents of the cyst are 
discha rged into the pelvis renali s and then:e outward through the 
urinary passages. Rupture of the cyst rn to other organs, e. g., 
into the lungs, just ifi es an unfavorable prognosis. Experience 
teaches tha.t the prognosis is worse when the cysts attain a great 
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size, for two reasons: first, because large cysts impinge on the 
thoracic cavity and interfere with the functions of the vital 
organs situated there; and secondly, because they are morn 
exposed to contusions, which are not unfrequently followed by 
suppuration of the cyst. 

Treatment. 

The first object of treatment is the prophylaxis. In a country 
like Iceland, whera about every seventh person dies of echino
coccus, it should be one of the principal aims of the sanitary 
police to prevent as far as possible the development of the para
sites in man. The consideration of the means to be adopted 
for this end belongs to the treatment of the echinococcus disease 
in general (vid. Vol. III.). 

·with regard to the special treatment of echinococcus cysts 
of the kidney, the attempt to destroy the parasites by means of 
iodide of potassium and mercurial preparations has thus far 
been unsuccessful. 'Ve cannot even influence by medicaments 
the bursting of the cysts. When, however, perforation into the 
renal pelvis has taken place, the employment of mild diuretics 
to expedite the washing-out of the parasites through the uri
nary passages is advisable. The attempt to hasten this process 
by means of active or passive movements, snch as riding, driv
ing, etc., cannot be recommended. Gentle fri ctions in the course 
of the ureter, however, may give some relief in nephri tic colic. 
For the rest, in these attacks the internal or subcutaneous use 
of morphia, warm baths, etc., cannot be di spensed with. If the 
vesicles remain impacted in the urethra, and interfere with mic
turi tion, and particularly if they cause retention of urine, we 
must make use of the catheter, in the fe nestra of which the 
vesicles are readily caught. \Vhen local inflam matory manifes
tations arise in the vicinity of the renal echinococci, perfect rest, 
local extractions of blood, and applications of ice, are necessary 
in 01·der to obviate snppurative processes in the cyst or its 
neighborhood. Operative measures will only be required for -
renal echinococci when their size is so grnat that the fnnctions of 
vital organs, e. g., those of the thorax, are impeded by the com-
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pression. The operations that may be employecl here are the 
same as for echinococci of the liver, viz., simple pttncture, or 
electro-punctnre-recently so warmly recommended in En<dand 
for echinocoeci or the liver. 'rhe few cases in which this m~thod 
has so far been employed for echinococci of the kidneys were 
not cured. Puncture of the cyst, after adhesion or the cyst to 
the abdominal wall has been previously produced (Recamier), 
incisions after prev ious double puncture and leav ing the ca11t1-
las in situ (Simon), or puncture with injection of initating lluids 
(iodine, alcohol), may also be resortecl to. 'l'he cases recorded in 
which the operative treatment of renal echinococci was resorted 
to, are too few to justify a criticism of the various methods of 
operating. At all events, it will be advisable to begin with the 
mildest ope1·ation-simple puncture with the exploring trocar
as even this procedure may produce a cure. If the cyst be 
seated superficially enough in the lumbar region it will be most 
expedient to operate there, in order to avoid injury to the 
peritoneum. 

Strongylns gigas (Rudolphi). 

(Eustrongylus gigas, Palisade worm.) 

LtTERATDRE.-Davaine, TraitC des cntozoaires. p. 267-Leuckart, Die menschlichen 

Parasitcn. II. Bnnd. Lief. 2. 

This worm was known as early as the middle oE the sixteenth 
century, and has been found in the kidneys and nrina1·y pas
sages, more rarely in the other organs, of carnivorous animals. 
It has l.Jeen found in the clog, the wolf, the horse, the ox, the 
American marten, and in some other animals. It is exceedingly 
rare in man. Davaine allows only seven cases to pass as trust
worthy out of sixteen collected from medical literatu re. Bloocl
clots have been several times mistaken for it. It is best to study 
the wo1·m as found in animals, from which it is more easily 
obtained, in order to guard against mistakes. 

The following description will suffice for all practical requi re
ments. The strongylus gigas in its external appearance bears a 
great resemblance to a large earth-worm. The female is longer 
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than the male; in specimens taken from the dog, respectively 36 
to 64 and 31 centimetres (14 to 25 inches and 12 inches). It is 
distinguished from the ordinary ascaris lumbricoides by its red
dish color, which evidently is produced by the bloody fluid in 
which it is usually found; further, by its great size and the 
presence of six nodules or papillre around the mouth (ascaris 
lumbricoides has only three of these). In the urinary passages 
the parasite is found almost exclusively in the renal pelves and 
the calyces, very exceptionally in the ureters. The symptoms 
produced by the worm are the same as those caused by other 
foreign bodies, and are analogous especially to those caused by 
calculi ; among them may be mentioned hrematuria, pyuria, 
ischuria and strangury, and pains in the region of the kidney. 
Whether these parasites are discharged with the urine or not is 
u tterly unknown, as is also the mode in which they reach the 
kidney. The pathologico-anatomical lesions that are recorded 
as produced by them are destruction of the kidney, dilatations 
of the renal pelvis, distention of the same with blood-clots, and 
pyelitis. 

Pcntastomum Denticulatum. 

E. Waqner, Archiv. f. phys. Ileilkunde. 1856. S. 581. 

Only of pathologico-anatomical interest; so far observed only 
once in the kidney by E. vVagner, and then as a calcareous nodule, 
four mm. long, situated close under the renal capsule. A more 
detailed description is given in the article on Diseases of the 
Liver. In the liver the pentastomum is found more frequently. 

Distoma Hrematobium (Ililharz). 

Billwn, Zeitschrift fiir wissenschaftlichc Zoologie. IV.-Tlte same, Wiener mecl. 
Wochcnschrift. 1855.-Griesin9e1·, Archiv for phys. lleilkundc. 1854. S. 561. 
-Leuckart, :Mcnschliche Parasitcn. I. S. 617. 

'fhis parasite, first described by Bilharz, is exceedingly prev
alent in Egypt, the Cape o[ Good Hope, and certainly in other 
hot countries also. In Egypt it is so common that Griesinger 
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~~~'.~.d it in 117 out of 363 bodies, bu t not always in equal num-

The female is longer than the male (respecth·ely 18 to 19 and 
12 to_l_4 mm. [,', to ·Hand,•, to tt in. ] in the sexually matn reu 
condttwn) .. The fo re part of the body of the parasite is fla ttened, 
the posten or part cylindrical. The fo rmer bears two suckers 
situated not far apart. The animal probably penetrates from 
the intestine into the veins of the abdomen. 'l'he eggs, which 

are 0.12 mm. in length (.,-h in. ) and 0.04 mm. (~h in .) in wid th, 
are pointed at one end, ot· provided with a poin ted tooth placed 
on one side, but the surface is otherwise smooth. 

The di scharge of the eggs with the urine renders the diagnosis 
of distoma certain. The eggs are deposited in the urinary pas
sages, into which they make their way through the vessels of 
the mucous membrane. In this way occlusions of the vessels, 
hemorrhage, and ulcerations of the mucosa arise. The develop
ment of the embryo begins inside the urinary passages, a long 
time after the deposit of the eggs. The embryos are cy lindrical, 
with a proboscis-like, poin ted anterior end, and are ciliated . 
Their fmth er destinies are unknown. So long as they are found 
in the urine they appeat· to undergo no alteration and to be 
incapable of development. 'fhey rapidly perish in it, as well as 
in impure water which contains decomposed vegetable or animal 
matters. In pure or salt water, however, they break through 

their investing membranes, change their form and swim freely 
about. I shaJI not describe here the changes in the bladder 
which are caused by the di stoma. They are very marked and 
severe (comp. D iseases of the Bladder). The parasites cause 
marked changes in the ureters also, and less frequently in the 
renal pelves. The u reter is constricted, and above the point of 
stri cture is dil ated. I-Iydronephrotic dilatation is prodnced . 
The stricture is usually formed by irregular, i8olated , grayish 
yellow, slightly elevated patches, which are composed of a soft 
bu t very firml y adherent deposit. These have usually a sabu
lous feel, and consist of a quanti ty of dark urinary gravel and 
grains of uri c acid, the nucleus being formed by a mass of clis
toma eggs. A large number of the eggs are al so fo und free, not 
incrusted by the ma tes. They sometimes contain embryos, and 
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are sometimes empty; now and then we also find deacl animals 
that have escaped from the eggs. 

Finally, the Spiroptera lwminis (according to Schneider, 
identical with the Filaria piscium- R eichert's u. du Bois' Arch. 
1862, S. 272) and the Dactyleus aculeatus, described by Curling 
(according to Schneider, probably very transparent larvre of liies), 
must also be mentioned in order to warn observers against con
founding them with animals accidentally present in the urine, or 
placed in it clesignedly by malingerers, and which may be mis
taken for parasites of the urinary organs. 

In some rare cases, moreover, in consequence of ulcerative 
processes, ascarides have made their way from the bowel into 
the pelvis of the kidney, and appear then to have been invaria
bly mistaken for the strongylus gigas. 



Anomalies in the Position, Form, and Number of the 
Kidneys. 

The kidneys, like some other internal organs, may present 
certain deviations from their natural position, form, number, ancl 
size. Sometimes several of these anomalies are coml>ined. Some 
of them are congenital, being vitia prinu:e fornwtionis, while 
others are procluced later in life, either through disease or exter
nal mechanical injuries of various kinds. Many of these varia
tions from the normal canse no symptoms intra vitam, and con
stitute simply interesting pathologico-anatomical lesions; others 
simulate various pathological conditions, ancl are of great diag
nostic interest; others, finally, themselves cause di stnrbances of 
health . These anomalies are often of great practical importance. 
They are especially dangerous when they interfere with the nor
mal secretion and excretion of the urine. I shall consider sepa
rately the anomalies of position and the anomalies in the form 
and number of the kidneys. 

The Abnormal Positions of the m1lneys. 

The kidneys may be dislocated and fixed in theit· abnormal 
positions (flxecl dislocation of the kidneys), or they may possess 
a cedain degree of mobility. These two conditions demand a 
separate consideration. 

The Fixed Dislocation (Ofstopla) or the Kidneys. 

LtTERATURE.-Tn addition to tlmt c ited on page 543: Gruber, CEsterr. Zcitschrift flir 
prakt. IIcilk. 180tL- Wcisbach, Wiener medic. Wochcnschri ft, 1807.- lV. Stern, 
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Disscrt. inaug. Berlin, 1861.-Friedlowsky, LX. Bd. dcr Sitzuugsberichte dcr 

Wicncr.A.cademic,1869. 

Besides the deep position coincident with the fusion of the 
two kidneys, of which I will speak farther on, we al so mee t with 
a similar alteration of position in otherwise normal kidneys. 

The kid1wy is found lying on the vertebral column, either 011 

its own or on the opposite side, or in the median line. It is situ
ated usually in the neighborhood of the promontory, seldom ris
ing as high as the fourth lumbar vertebra, while, on the other 
hand, in a few cases it is situated deep in the pelvis, in the con
cavity of the sacrum. These anomalies are ascribable to a defi
cient energy in the movements of the embryonic rudiments of the 
kidney, which, up to a certain time, are situated immediately in 
front of the point of bifurcation of the aorta (Kupfer). At the 
same time the anomalous origins of the renal vessels and the 
neighboring vascular trunks, their usually increased number and 
corresponding shortness, are worthy of notice. 'rhe ureters are 
shortened, and run an abnormal course. The anomalies of the 
vessels are easily understood. 'Vhen the rudimentary kidney 
is bound down to the spot where it originated, or its vicinity, in 
consequence of some pathological process, it is very probable 
that the vascular system gradually developing in it forms com
munication with the neighboring large vessels. 

The form of the di slocated kidney is more or less anomalous. 
It is usually flattened and roundi sh, sometimes three- or fonr
cornerecl The hilus is directed forward. The fcctal lobulation 
of the surface is usually strongly marked. The dislocation of 
the kidneys affects by preference the left kidney. Of 44 cases 
of deep position of the kidneys which 'Veisbach collected, in 
35 the left kidney was di splaced, in 8 the 1·ight, and in one both 
(in one case a horse-shoe kidney was deeply situated). These 
dislocations of the kidney seem to occur principally in men. Of 
29 cases, 20 were men and 9 women. 

The practical importance of this rare congenital anomaly
Stern collected al together forty-eight cases-is in general very 
slight. It has never been diagnosticated dnring life. It would 
also be impossible to differentiate a congenital displacement of 
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the kidney from a movable kidney, which later in life had 
become fixed in its abnormal position by pathological adhesions. 

In a case observed by Hohl a deeply situated kidney presented during two 
parturitions a biodcrauce to delivery, which was finally overcome by very strong 
pains. The tumor could each time be felt in the vagina. However, its true nature 
remained uuknown until death, which occurred forty years afterward, when the 
condition of affairs was cleared up. 

When the kidneys are so deeply seated, they may easily ];)e 
mistaken for other tumors in the true pelvis. An examination 
per rectum-if necessary, the complete rectal examination pro
posed by Simon-might clear up doubtful cases of tllis sort. 

None of the other fixed displacements of the kidneys have 
any practical interest. I therefore pass them by, and refer the 
curious to the tex t-books of pathological anatomy. 

I will here only briefly mention a case of unusually high position o f the left 
kidney, taken from the records of the Breslau Puthological Institute (A. C. 1866. 
No. 32). The kidney was so situated that its upper encl was higher than the spleen, 
and it pressed the diaphrngm upward like a. tumor. When looked at. from in front, 
the highest point of the left kidney wa.~ on a level with the point of junction of 
the fifth rib with its carti lage i looked at from behind, the origin of ti.Jc ninth 
rib corresponded with its upper border (Waldeyer). 

The !lovable (l!l l~ratory) Kidney. 

History and Literatnre. 

The clinical history of the movable kidney dates from the 
time of Rayer. Although earlier observers, viz., Mesue' and 
Johannes Riolan, ' published observations on movable kidneys, 
which deserve credit, yet they had no inH uence on medical prac
tice. After Rayer had inaugurated the clinical elaboration of 
this condition, his description was further enlarged_ by other 
observers, and a great amount o[ clinical material furnished. 

The following account of the affection is based upon the 

1 Operaoinnia. Venetiis. 1561. 
' Manuel d's.oat.. et patbol. Lyon. 1562. 



704 EBSTF.!N.-DISEASES OF TUE KIDNEYS. ETO. 

following publications, in addition to the works named on 
page 543: 

Ji'ritu, Archiv. g6n. 1859.- .Becquet, ibid. 1865. - Fcrbe1', Vircllow's Archiv. LIL S. 
95.-Gilewski, Ocsterr. Zcitsch. f . llcilk. u. Sitzuugsbcr. der k. k. Gcsellsch. 
der Ael'tze in Wien. (Wienel' medic. Prcsse. 1805. S. 430).-Moslcr, Berl klin. 
Wochenschrift. 1866. Nr. 41.-Steiger, Wi.irz. med. Zcitschrift. VII. S. HH>.
Emil Rolltt, Path. und Thernpie der bewcglichcn Kiere. Erlangeu 18G6.
Trousseau, Mediz. Klinik. Deutsch. III. 1868. 8 . 554.-lnaugural dissertations 
of Max Scltultze (18li7) and 7'h. 'J'zsclwsdiel (1872). Ilerliu.-Gullneau de Mussy 
Union medic. 1867. Nr. 74 u. 76, and a. mass of other clinical material. 

Etiology. 

It is probable that movable kidneys occur far more frequently 
than is usually believed. Many cases of long-continued abdomi
nal pains and obscure distnrbances in the lower part of the 
abdomen are primarily due to movable kidneys, which will 
escape notice so long as an objective examination is not made. 
Walther of Dresden has examined a great number of persons, 
and found movable kidneys in many in whom the anomaly 
caused no symptoms whatever, so that the patients were entirely 
ignorant of its existence. An accurate estimate of the frequency 
of the anomaly is consequen tly impossible, since, as a rnle, only 
those cases come to the physician's knowledge in which the 
anomaly causes troublesome symptoms, or in which the mobility 
of the kidney is accidentally di scovered during an examination 
of the abdomen undertaken for some other reason. 'Vhen, 
therefore, Rollet states that among 5,500 patients in Oppolzer's 
clinic there were 22 accurately determined cases of movable 
kidney, a proportion of 1 : 250, his figures must be received, 
as he himself admits, cum grano salis. According to Dietl, the 
movable kidney is especially frequent among the inhabi tants of 
Poland. Accorcling to Moeller,' it is by no means rare in the 
province of Prussia, ancl numerous cases have been reported, 
particularly from the city of Braunsberg. In the Charite at Ber
lin, in 3,658 autopsies, movable kidneys were found five times 
(1 : 732). 

1 Berlin. klin. Wochenschri1t. 1872. Nr. 37. 
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The statement made by Rayer that tlrn female sex is partic
ularly predisposed to thi s anomaly has been completely verified. 
I have collated from medical literature the reports of 06 cases, of 
which 82 occurred in females and only 14 in males. Most or the 
patients belong to the working classes, and I will soon show that 
this is not an accidental coincidence. In children a movable 
kidney is rarely met with. However, examples are not wanting. 
Steiner ' found it tluee times : twice in gi rl s aged six and ten 
years respectively, and once in a boy or nine years. The right 
kidney was always the one affected. It requ ired one and one
half to three years to descend into the right lower abdominal 
reg ion. In the second decade of life also floating kidneys are 
rarely met with; only two cases are known to me. Most of the 
cases happen between the ages of twenty-five ancl forty years, 
the time during which women bear children. In the great major
ity of the cases the right kidney is the movable one. In acer
tain number of cases abnormal mobility of both kidneys is 
founcl. In 91 cases that I collated from medical literature I 
found that the right kidney was affected 63 times, and the left 
14 times, and both kidneys 12 times. Cruveilhier noticed this 
predilection for the right kidney. I-le found in women who com
pressed the liver by tight lacing, the right kidney sometimes in 
the fossa iliaca, occasionally in front of the vertebral colnmn, ancl 
occasionally on a level with the origin of the rn es1>ntery in which 
it was imbedded. The kidney, when accidentally di slocatecl in 
this way, possesses a certain amount of mobility. The Jess fre
quent displacement or the left kidney is due to the fact that the 
left hypochondrium, which is occupied by the spleen and the 
fundus or the stomach, bears the pressu re of the lacing with 
greater impunity. 

The movable kidney may be either congenital or acquired. 
How is the latter brought about! The kidney, imbeclded in its 
fat capsnle, is situated behind the peritoneum lying upon the 
quadratus Jumborum ancl the last two costa l attachments of the 
diaphragm. In its normal condi tion it is held in position by the 
tension of the peritoneum, which passes over i t, and which iff 

i Compend. der Kinderkrkb. 2 Aufl. 1873. S. 322. 
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attached to the anterior layer of the fat capsule, ancl is pretty 
firmly attached below and laterally to the kidney. 

'Vhen from any cause the fat disappears from the capsula 
adiposa, the kidney can readily he moved about in the subserous 
tissue. It can be demonstrated, by experiments on the cndaver, 
that the kidney becomes very movable when the resistance of 
the diaphragm is removed. Movement outwards is restricted 
by the resistance of the vascular trunks. It is, therefore, very 
natural to suppose that the predisposition to movable kidneys 
depends upon certain anatomical peculiarities, such as great 
looseness and flex ibility of the peritoneum. Such a condition is 
produced by the wasting and partial disappearance of the fat 
capsule of the kidney, that is usually observecl in badly nour· 
ished persons who are debilitated by chronic or severe acute 
disease; also by a loose attachment of the peritoneum to the 
posterior abdominal wall, by dragging downward or the same, 
due to the traction of hernias (Rayer describes a mornble kidney 
that complicated a hernia cruralis, iu which the cmcum was con
tained), or by relaxed ancl thin abdominal walls. 

Moreover, the increased weight of the kidney consequent on 
augmentation of its volume, such as occurs in tumors of the 
organ, in hydronephrosis. in the formation of calculi , or in can
cer, helps to make it more movable. In these cases, however, 
the kidney is very often fixecl in its original place by inflam
matory perinephritic adhesions. 'fhe ki clney may also be dis
placed by tumors in its neighborhood, by enlargement or the 
liver or the spleen, especially by large leukhmmic tumors of the 
latter, ancl even by tumors of the supra-renal capsule and the 
pancreas. That cancerous kidneys, in consequence of their size 
and weight, may become movable, was maintained even by Troja, 
and in more recent times by Rollet (sec Diagnosis). 

In all these cases, the displacement of the kidney takes place 
slowly and graclually (so-called spontaneous dislocation). 

'fhe marked predisposition which women have to mobility 
of the kidney depends only to a very small extent upon the 
injurious action of tight lacing, the movable kidney being rela
tively least frequent in women belonging to the wealthier classes, 
by whom corsets are most constantly worn. It is excited chiefly 
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by repeated pregnancies and deliveries. That the distention of 
the abdominal coverings and of the abdominal cavity, and the 
flabbiness of the abdominal walls, which remains after the 
delivery, have actually a part in the pathogenesis of the movable 
kidney, is evident from the fact that it is precisely women who 
have gone through many pregnancies who are most likely to 
suffer from this anomaly. Becquet believes tlrnt a hypermmic 
swelling of the kidney takes place during the menstrual period, 
that in consequence of the monthly repetition of this condition 
the connective tissue surrounding the organ becomes relaxed and 
loosened, and tlrn,t in this manner the kidney becomes free and 
movable. This hypothesis, however, has no real valne, since the 
premises from which it starts are entirely unproved. On the 
other hand, certain injuries, heavy labor, great exerti ons, per
haps contusions, etc., predispose to the production of movable 
kidneys. It is on this account, apparently, that the working 
classes suffer from them so much more frequently. The disloca
tions induced in thi s manner are classed as trnumatic. Often
times there seems to be a combination of several causes. In this 
respect the case reported by von Dusch' is very instructive. Jn 
this case the patient had given birth to eleven children, and the 
abdominal walls were very relaxed; the last four deliveries were 
so cliflicult that artificial aid had to be resorted to. Moreover, 
three years previously she had fallen clown stairs, striking upon 
the right side, and says that she soon afterward; felt a tumor in 
the right hypochondrium. Finally, congenital individual pre
dispositions to displacements of the kidney may also exist, as 
e. g., looseness of the perinephritic connective tissue, unusual 
length of the renal arteries, etc. 

Pathology. 

P athological Anatorny. 

As the movable kidneys are never of themselves fatal, they 
are almost always accidental post-mortem discoveries. 

1 Bericbt Uber die 1uedioiniecbe Poliklinik zu Heidelberg von 1857-1859. 
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In the movable kidneys, in which the mobility has been 
developed subsequently to birth, we mee t with no anomalies of 
the vessels, they being, at tbe most, somewhat elongated. On 
the other hand, the renal capsule usually contains no fat, and 
the connections of the peritoneum with the renal capsule are 
completely loosened. The kidney can of course only be moved 
within a segment of a circle whose radius corresponds to the 
length of the renal vessels. The kidney can be displaced clown. 
ward, inward, and forwal'd. Apart from this change of site, a 
change in the position of the kidney usually occurs, which will 
vary according to the different degrees of relaxation of the peri· 
tonenm, acco1·cling to the changes in the position of the body, 
ancl accol'ding to the degree of di stention of the neighboring 
ol'gans and the amount of pressnre exercised by them. As bas 
been already remal'kecl, the movable kidney is generally found 
on the right side. In the cleacl body it is found in one o[ 
the cliil'el'ent abnormal locations, from which it can usually be 
read ily brought back to the normal position. It is generally 
covered by loops o[ intestine. If, however, the peritoneum be 
greatly relaxed, and the kidney su fficiently invagina ted in it, 

it may be found immediately beneath the abdominal walls. 
The degree o[ mobility possessed by these kidney s varies. I 
made an antopsy in 1803 upon a woman upward of fifty years 
of age, who had slowly wasted away in consequence of a 
caries of the fourth dol'sal vertebra. The body was gl'eatly 
emaciated. 'rhe right kidney lay trans1·ersely across the ver· 
tebral col umn at its normal height, the hilus being directed 
back.ward and upward, and the convex margin downward and 
fol'wal'd. The fat capsule was completely gone. The kidney, 
which was of nol'mal configuration, could be pushed clown as 
far as the inlet of the trne pelvis. In the middle of Lhe posterior 
surface of the kidney Lhere was a cavity with smooth walls, 
about the size of a walnut, fillecl with cheesy, slimy contents; 
the parenchyma was othel'wise pale, but normal. The renal 
pelvis was quite normal ; the capsule easily separable. The left 
kidney was quite healthy. The dislocated kidney is often found 
imbcclclecl in masst>s of olcl exudation. These owe their origin to 
pl'evious attacks of periueplnitis, the consequence of the occur-
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rence of the so-culled incarceration. Adhesirn inllammations. 
with consequent adhesions to other organs, whereby the kidneys 
become fixed in abnormal locations, are selcl om obsen·ecl. In 
one case the dislocated kidney was fouml attached to the gall
bladcler and the trnnsrerse colon by firm connective tissue. 

The congenital movabl e kidney is distinguished from Lite 
acquired by the fact that the renal vessels are abnormal in rn11n
ber, origin, ancl course; moreover, in incliviclnal cases, anomalies 
of the peritoneum or of neighboring organs are also found. 
Thus the kidney has been found suspended in a peritoneal fold 
of its own-me;o-nephron-and situated near the anteJ"ior wall 
of the abdomen. The rectum also has occasionally bepn found 
in an abnormal position. In one of Durham' s cases this condi
tion, in a woman thirty-four years of age, permitted an abnormal 
mobility of the kidney. The form or the kidney is also often 
altered. 

There can be no doubt that the mornble kidneys, which are 
occasionally met with in abdominal ruptures, are also congen
ital. Thus Monro relates the history of a boy six months olcl 
in whom two tumors covered by skin existed, which could be 
readily pushed back into the abdominal cavity through a ring 
of considernble size_ 

Syrnptoinatology. 

The mornhle kidneys, in a great number of cases, cause no 
symptoms. In other cases the patients frequently ha,·e an incli s 
linct feeling of uneasiness-a sensation of dragging,-as if some 
organ had "broken loose," ancl was moving hither and thither in 
the abdomen. These symptoms, especia lly when, by palpation, 
the patient himself di scovers the " movable kidney" in hi~ abdo
men, cause great anxiety, psychical irritability, and dPpres;ion 
of spirits . Often, ]1owever, the symptoms are morn urgt'nt; a.n 
unpleasant s0nsation of pressure and weight in the bel ly, particu
larly when walkin~ or standing, or when turning in bed. dr~1wp
sia, nausea, which incn 1ases un til em(::.sis is proc1ured1 and eoli«ky 
}Jn.ins in the abdomen, set in simultaneously or come on g radu 
ally. Int<'" '" roclinting pains may occur, which radiate 11 ot only 

VOL. Cl.-Y.-49 
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toward the epigastrium, the sacral and lumbar region, and the 
vicinity of the navel, but also toward the intercostal spaces, 
into the shOLLlders, along the ureter, into the region of the blad
der, and into the spermatic cord and the testicle, or into the 
labia majora. These pains are undoubtedly due to stretching of 
the renal nerves in consequence of the displacement of the organ. 
They are called forth or iucreasecl by violent active or passive 
movements, by walking, clancing, riding, or driving. Sometimes 
they are aggravated even when the patieut lies on the opposite 
side. In addition to these pains, intense paroxysms now and 
then occur, to which Dietl drew particularly the attention of 
physicians as "evidences of incarceration." The attack is 
ushered in by slight chilliness or by actual chills, accompanied 
by great anxiety and most intense pain. The attacks may be so 
severe as to cause fainting and collapse. Palpation reveals 
a smooth and very sensitive tumor. Accurate palpation soon 
becomes impossible, because inflammatory manifestations hare 
set in, with grnat tension, hardness, and tenderness of the abdo
men. This circumscribed and more or Jess intense peritonitis 
often produceti a considerable amount of exudation, which in
creases the extent of the dullness on percussion. In the course 
of a week the exudation that has been poured out is usually 
reabsorbed. Older observers have even reported decomposition 
of the kidney, and the formation of abscesses as a consequence 
of the incarceration. In more recent times no examples or this 
hal'e been recorded. As regards the causation o[ these manifes
tations of incarceration, the most widely accepted opinion is that 
they are clue to the irritation of the surrounding connective tis
sue and the peritoneum, conseq nent on some sudden change in 
the position o[ the kidney. Gilewski not long ago sought to 
explain the sy mptoms of incarcemtion on the theory of an acute 
hydronephrnsis and pyelitis. Ile explains the prnduction of the 
latter by assuming that when the kidney is twisted upon its own 
axis, the ureter is compressed, and in this way retention of urine, 
pyelitis, and their attendant manifestations, are produced. Gilew
ski saw improvement set in simultaneoltsly with the discharge of 
a mnco-pnrulent urine. 'Ve certainly cannot de11y that it is 
possible for the manifestations of incarceration to be prnd1wed 
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in this \Yay; but, at all e1·ents, it does not aITol'(l a satisfactory 
explanation for all cases. The results of some autopsies that 
have been ]lU b!islied in the rneantime do not favor Gi lewski's 
theory. It b by no mea11s decided, as yet, whether the pyelitis 
is the cause or the result of the nrnni festations of inca rceration. 
At all events, pyclitis is often fou~1d in the mO\·able kid tlPys 
when the signs of incarceration have not existed, and, on the 
other hand, the urine, when the signs of incarceration are 
present, often contains no pus or any other abnonnal ingredi
ent; it presents simply the characters of a febrile urine. Ilema
turia has been observed in some cases. A complication with 
uepbrolithiasis appears almost always to exist in these cases. 
Blood has not been fottnd in the urine in connection with symp
toms of incarceration. 

The manifestations of incarceration cease as soon as the 
replacement of the di slocated kidney is accomplished. In addi
tion to the above symptoms, the movable kidney often causes 
reclema of the lower extremities by pressure upon the vena ca,·a 
ascendens. Rayer reports a case in which a movable kidney 
produced obliteration of the inferior vena cava. R ollet saw in 
one case a compression of the ascending colon produced by a 
floating kidney, and in such cases a di sturbance in defecation 
may be explained by extreme compression of di[erent portions 
of the intestines. 

On examining the abdomen of an individual with a movable 
kidn ~y, a tumor is felt, the resemblance of which to a kidney 
may under favorable circumstances be made out. In isolated 
cases (twice in Frerichs' clinic) the pulsation of the arteria renalis 
has been felt. Usually the outlines of the kidney cannot be 
completely mapped ont. The tumor is founcl either under the 
free border of the ribs or lower down, near the navel, or occa
sionally in the region of the iliac fossa. The tumor is firm, 
usually somewhat sensitive, easily movable, and by proper 
manipulation can be forced back more or less readily into the 
lumbar region. 'fhe lumbar region often appears, when the 
kidney is displaced, somewhat fl attened and sunken in. AftPr 
the replucement it becomes as prominent as the other side. 'l'h ~ 
percussion note over the normal site of the di splaced kidney is 
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louaer, an(l the resistanc<> on palpl1tion is less than on the other 
side. 0 ( course these signs also d isappear when the kk1ney is 
i·eplaced. In the great majori ty oi the cases numerous loops of 
intestin e, conlaining gas, interYene between the dislocated kid
ney and the abdominal wall, so that the percussion souncl over 
the di ,;placed kid ney is tympanitic, p rodded no other causes of 
dullness on percussion, such as Irecal masses, be present. Only 
in very rare cases can the kidney push forward the peri toneum 
to such an ex tent as to produce a mesonephron of sufficient 
length to allow it, when the patient is placed in a fav orable 
position, to come directly under the abdominal wall, where it 
will give a flat percussion note. In one case the kidney was felt 
as a tumor to the right of the na,·el. It caused lhe patient much 
pain. Heplacement was impossible. The tli sloca ted kidney 
descends somewliat c1udng cleep inspiration, and is then less 
easily felt, because loops of intes tine are at the same time forced 
between it and the abdominal wall. 

Diagnosis. 

The diagnosis of movable kidney is based upon the facts that 
the palpable tumor has the form of the kiclney ; tha t inspec tion, 
when the patient is thin , shows a sinking-in of the lumbar region 
corresponding to the absent kidney ; tha t the percnssion-sonnd 
in this situation is louder and deeper than on the other side ; 
tha t the tumor can be replaced, and tha t then these phenomena 
in the lumbar l'egion di sappear. The two last sig ns are wanting 
wben the d islocated kidney is bouncl clown in i ts abnormal posi
ti on by connective tissue adhesions. Tronssean Tesorted to a 
simple device in order to assure himself o( the nature of the 
tumor. A peculiar kincl of pain is excited by pressure upon it, 
and, if pressure be made on the 1Lrn1bu1· region of the other 
side, a similar pain is produced. As tl1 e movable kid neys seem 
almos t never to occur in fleshy persons, the diffi cul ty which tbe 
accumula ti on of fat in and upon the belly interposes to palpa
tion is avoided. In the ma.jori ty of the cases the diagnosis 
SPems easy , and the errors which are made are mostly clue to the 
fact that the physician cloes not bear in mind the possibility of 
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this affec tion. A correc t diag nosis acts often as a complete 
remedy, since i t d ispels the hypoc hondI"iara l thoughts wh ich are 
excited by the presence of the tumor in the abdomen. Mornble 
kidneys a re often confo unded with other tumors-e. g., with 
tumors of the gall-bladder, and wi th f;ecal, spleni c, gland ul a1·, 
and ovaria n tumors. \Yi th regard to the las t, the diifeI"ent iation 
can only be diffi cul t when the Ol'arian tumors a re small and 
possess long pedicles. It wonlcl be too g1·eat a task to attempt 
to discuss lwre in detail the diagnostic signs or these affect ions, 
which are folly described elsewhere.' I haYe met with one case 
in my practice in which an cchinococcus in the mescntcry (there 
exi sted at the sa me tinlf' a large echinococcus sac in the lil"er) 
was mis taken fo r a tl oating kidney. 

The di agnosis is diffi cult when the movable tumor is not 
accessible to examination by palpation. Some obsern·rs, snclt 
as 1foeller, belie,·e that the evidence furni shed by palpa tion ca n 
rarely be obtained . Ile bases the diagnosis in such cas~s upon the 
characteri sti c na ture of the lumbar nemalgia, which is di stin 
gui shed by the peculiarity that active and passive mo1•e nwnts, 
especiall y horsc·back exercise, increase and a t times excite the 
pains, while they am greatly relieved when the pa tient assumes 
the dorsal position. The diag nosis in such cases is, o[ course, 
based only upon probabilities which are derh·ed from observa
tion of the accompanying neuralgias aml the eauses tha t excite or 
aggravate them. Moreover, tlte diag nosis meets wi th diffi culties 
when the dislocated kidney has form ed extensi1·e adhesions so 
that it is impossible to replace it. Under such cii·cumsta nces the 
diagnosis may be impossible if the anamnesis is also wan ting . 
The diagnosis may also be impossible wh~n the di slocated kid
tH'Y has undergone degPneration ancl its Ol'ip-inal fo l'm has been 
lost. Such errors in di agnosis are not imma tel"i a l fo r practice, 
because they may lead to very dangerous mb takes in tl·eatment. 
In one case' a movabl e kidney in a state of cancerous dege1wra 
tion was mistaken for an ovarian tumor, and nn 01w ra tion for 
its ex tirpation was begun. In this case the l"l' nal tumor was 

----- -- ------------
1 Vi<lethc npprop riate chapters of this work. 
''Lancet, 18U5, l\larch 18. 
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situatPcl directly beneath the abdominal wall iit front o( llte 
intestines. 

Duration, Course, Prognosis. 

The affection is of long duration ; recovery does not seem to 
t:tke pl:tce. Oftentimes adhesions are formed between the dislo· 
cated kidney and the neighboring organs. The movable kidney 
has, it seems, never been known to terminate fatally. 

Treatment. 

A correct diagnosis, as has been prev iously mentioned, is in 
itself of therapeutic value, because it allays the fears o[ the 
patient, who has imagined his condition to be very bad. It will 
also prevent not only useless, but often injurious employment of 
preparations of iodine and mercury to bring about resorption of 
the supposed tumor. For the rest the objects of the trea tment 
must be to reduce the dislocation of the kidney and thereby 
relieve the symptoms prodt1ced by it, and particularly to guard 
against the manifestations uf inca rceration. The unpleasant 
sensations di sappear at onre when the organ has been success· 
fully replaced. The manipulation by which the replacement is 
brought abont is generally a simple one, and indeecl the dislocated 
kidney very frequently falls back into its normal position when 
the patient lies quietly on her back. A light, gentle pressure, 
exerted by the hand upon the kidney and directed towards the 
lumbar region, is generally successful in replacing the glancl. In 
order to prevent it from again leav ing its place, it is necessary Ior 
the patients to wear bandages so armngec1 as to keep the organ 
in its normal position. Ordinary abdominal bandages are some
times sufficient, but usually a bandage of strong ticking, large 
enough to SlUT01md the entire abdomen, is required ; this must 
be padded, and at the point corresponding to the tumor must 
contain a strong, elastic, concave pad. Gueneau cle Mussy re· 
commends a pad shaped like a square, so applied that the lower 
hranch will keep the kiclney from falling forward, and the ver· 
tical branch will keep it from slipping inward or outward. An 
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elasti c bant1age similar to the elastic stockings recommrnc1cc1 for 
varicose Yeins of the leg, may also be rmployec1. Sometimes 
an apparatus resembling a truss has been employec1. The most 
important point is to ham the banc1ages fit well; they must be 
accurately fittec1 to each inc1ivic1ual case. Unfortunately, they 
accomplish the c1esirec1 end, as a rule, very incompletely, as the 
kidney very often slips away again, and the bandages may then 
cause more discomfort than the dislocatec1 organ itself. These 
bandages must be worn constantly. It is evident, of conrse, that 
the patients must avoid all violent movements and all severe 
bodily exertions, and that any constricting articles of clothing 
]Jrevionsly worn, especially stays, mnst be at once laid asidr. It 
is important to kee]J tho bowels regular, in orc1er to avoic1 con· 
sti]Jalion and the consequent injurious st raining U]JOll defecation. 

If sym]Jtoms of incarceration set in, the replacement must 
be at once attem]Jted. Some, like Gilewski, advise that the 
physician should not allow himself to be misled by tho ]Jains. 
Generally it is advisable to avoid d olent mcasnres. \Yhcn the 
pains set in the patient must, in the first place, lie quietly on 
her back, and this alone will ease tho pains considerably. The 
employment of a warm bath, of warm cataplasms, and of suhcu
taneous injections of morphia, will frequently enable the replace
ment to be performed with bnt li ttle pain. If, however, the 
organ cannot be re]Jlaced, anc1 a circumscribed periton itis sets 
in , we must cnc1eavor to cme the inflammatory affection hy 
rest, a]Jplications of ice, opiates (internally or subcu taneously), 
leeches, and cupping; a renewed effort to replace the organ 
may then succeed, ]Jrovided adhesions have not formed in the 
in terval. 

As the movable kidney frequently occurs in debilitated and 
emaciated im1ivi c1 nals who are suffering from great anmmia anc1 
hydrremia, the treatment in the majority o[ the cases must 
include a supporting diet and the nse of prepn..ations o[ iron-in 
short, a tonic regimen. Some obserYers, among others Flem
ming ,' assert that the mobility of the kit1ney has been cnrec1 by 
a tonic treatment continued for a long time. 

I J3dt. Med. Journ. 1869. August 2 1. 
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Anomalies in the Form and Number of the RithlcJS. 

LITERATt:m:.-In nddition to the works enumerntecl on pages :;43 and 7Gt : Neu[· 
'Ville, Arch. f . phys. llcilkundc. 1851. S. 276.-Mosler, Arch. f. llcilkundc. 
1863, s. 280 . 

• \part from the anomalies in the form of the kidney consecu
tirn to diseases of the organ, of which we ha,•e already spoken 
in the appropriate places, the kidneys may become flattened, 
compressed, and altcrecl in form, in consequence of diseases of 
the neighboring organs, particularly en largements and tumors of 
the same. 'rhe remaining nnomalies of form arc congenital ~ ancl 
concerning them some remarks ham already been made (Yid. 
Fixed Di<localion of the Kidney). They !Jaye just as li tt le prac
tical importance as the lobulatecl kidney, upon whoso smface the 
boundaries of the seYeral renculi are designated by shallow 
groovt'S. This is a relic of the frntal condition, which orclinarily 
dbap1wars soon after birth, but sometimes persists . 

. \combination of anomalous form ancl position of the kidney 
is brought about by fusion of two kidneys at single points, while 
at the Ra me time they move nearer to one another. These partial 
renal adhl•sions may be divided into three classes. In the first 
the kidneys are united at their lower ends, an11 constitute the so
ral lecl horse-shoe kidney (Ren unguiformis, Rcnes arcuati, Ren 
soleifo1·111is). In some cases this may be the cause of errors in 
diagnosis. 

JI. ~and with 1 mentions a case in which it was mistaken for a cliln.tation of the 
nhdominal aorta. The autopsy revealed an exostosis of the third lumbar vcrtc

hrn, by which the united kidneys were pushed forward, aucl thus formed a visihlc 
pulsating tumor under the abdominal covering. J. B. Morgagni mentions a case 
where an ancurisyma aorticum was cause<l by the pressure of a horse·shoe kidney. 

In its pure type the liorse-sltoe kidney presents only a union 
of the inferior apices of the kidneys, by means of more or less 
intervening tissue. The entire mass is situated more horizon
tally, with the concavity upward and the convexity downwarcl. 
Tltis form is relath·ely the most frequent. In the second form 

1 SchmidL'io Jahrbb. XLlV. S. 180. 
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thP union take place in the middle by the two hili. Jn slight 
grades of thP anomaly it is only a small conneeting bridge whieh 
unites the two kidneys with one another. The highest grade 
has been oboerved by Meckel,' but even in that case the upper 
ancl lower ends were separated. The slighter gi-ades of this 
anomaly are not ve1-y rare. In a few exceellingly rare cases the 
supernumerary renal parenchyma is not uni tell to the two kid
neys, so that the midtlle piece constitutes an independPnt kid
ney , which receives bloocl from both the lateral parts, but also 
possesses in part independent vessels. The thircl form , in which 
the two kidneys grow together at their upper ends, is the ra rest 
of the tlu·ee forms. ;\focl«,l states, in describing the horse-shoe 
kidney, that in rarP cases the com·exity is directetl upward ancl 
the concavity downward. This is the lowest grade of the thircl 
form. In the higher grades the amalgamation may extend from 
the upper ends until the bodies of the two kidneys coalesce and 
only the lower ends are separate. Sometimes these too are only 
separated by a shallow depression. I append an account o{ one 
o[ these exceed ingly rare cases, obse1Ted by N eufville, on ac
count or the r cma1·kabl e clinical manifestations which it caused. 
Although the diagnosis could not be made out du1'ing [i{e, still 
this case affords fresh proof o{ the value of the okl rul e, that it 
is necessary to be very cautious when we have to deal with dis
eases wl10se natme is not quite clear. 

The patient was a woman aged twenty-five years. Until she reached thnt nge 
the horse-shoe kid1u!y, in spite of its position trans,·crscly across the vcrtcl>rnl col
umn, the aorta, :\nd the inferior vcnn cnvn, had, as a rule, caused no disturbances, 
because during the pulsations of the abdominal aorta the i<;thmus was rai sed, and 
the pressure o f the kidney on the veun cam. was Urns moderated and rendered 
harmless. Suddenly, however, in consequence of congestion of the amnlg:unatccl 
kidneys, a comprci;s ion was exerted upon the vessels, which en used thrombosis of 
the large veins, and death resulted from complete arrest of the c1rculation. 

Under certain circum stances, in consequence of the anoma
lous form ancl position of the kidneys, the escape of the urine 
may be pre1·ented and a fatal termination result. 

1 Path. Auat. 1. S. <HG. 
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W. Koster 1 relates the history of a womnn wl10 ~·as brought to bed in the sixth 

month of her second pregnancy, and who died from uncontrollable vomiting . At 

the autopsy a g reatly enlarged horse-shoe kidney was discovered lying upon the 

vertebral column. It possessed two separate renal pelves and two ureters, of which 

one was plugged with st ink ing pus, and the other with thick mucus. During the 

pregnancy the ureters had been compressed by the enlarged utcrns, and thus reten

tion of urine in the renal pelvi s was c :i.uscd. During the first pregnancy the kid

neys were still healthy, and the effects of retention of urine had not yet developed. 

In the second pregnancy a pycloncphritis rapidly caused death. 

l\Ioreover, B. v. Langenbeck states that he has in a few cases 
seen children die suddenly with brain symptoms, probably une
mic, in whom the necropsy revealed the presence of horse-shoe 

kidneys. 
Kidneys p1·esenting these anomalons forms are u sually also 

found in abnormal sites. Sometimes they have descended into 
the trne pelvis, and lie in the cavity o( the sacrum; sometimes 
they are situated a little to one side, and present irregular, 
nodular masses, in which now and thPn inttammation and sup
puration occur. In such cases, as Crnveilhier demonstrated, the 
renal abscess may per(omte into the rectum. \V"ith regard to 

the origin or these fu sions of the kidney s, they were thought, 
from the time of ;\[eckel until quite recently, to be clue to an 
aJTest o[ development, as it was universally believed that in the 
fmtal state the two kidneys were fu sed together. This vi ew had 
to be abandoned when Kupfer proved that the kid1wys are 
form ecl in pairs. Up to a certain time they are located imme
dia tely in front of the point o( bifurcation of the aorta, and are 
in contact wi th one another in the median line. If at thi s period 
they coalesce; a fu sion o[ the organs is the result. This grnwing 
together is all the more prnbable, since it is similar to the process 
by which the sepa rate Jobes, o( which the embry onic kidney 
consists, grnduall y uni te wi th each other and form a body wi th 
a smooth surface, the fusion of the renal lobes always com
nwncing in the cortica l substance. 

Besides the coalescenre of the two kidneys into one Tena! 
body, we also meet with cases in which one kidney is entirely 

absent. These cases must not he confounded with the cases of 

1 Virclw10-llir11cl1, Jabrnsb. 1867. 
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great congenital atrophy of one kidney, dependent, for instanc0, 
on rudimcnta1·y de1·elopmeut of the renal vessels, which are 
sometimes observed. 

In the winter of 1874 I met with an instance or thi s in llle body of n man 
twenty-four years of age, who had succumbed to a general paralysis. At the upper 
end of the ri g ht ureter, which opened into the bladder in the normal position, a 
pale reddish mass o f connective tissue, surrounded by considerable adipose tissue, 
was found. This mass was smaller than the normal supra -renal g land. No 
glomcruli and no urinifcrous tubules could he discovered in it. On the other l1ancl, 
the ureter and the renal pelvis were connected with the mass, altho~tgh they, as wc>ll 
as the renal artery, were exceeclingly narrow. The left kidney was considerably 
enlarged. 

iVhen the kidney is really and entirely absent, the col'l'e
sponding ureter will also invariably be absent. There may be 
an apparnnt absence of the kidney in those cases where the 
ureter opens normally into the bladder, but the corrcspomling 
kidney has been forced over to the opposite side, and has fusecl 
witl1 the organ of that side.' These anomal ies may be explainecl 
by excessive mobility of the embryonic rmliments of the kidney. 
It is a rare thing for the ureter of a solitary kidney to cross over 
to the opposite side before it opens into the bladder.' Persons 
with a singl e kidney frequently present absolutely no distnrb
ances of the renal functions or of the excretion of u1·inc. The 
ex isting kidney is nearly al ways hypertrophied , and, so long as 
i t remains healthy, the secretion of the urine proceeds without 
demonstrable disturbances. If, however, this single kidney 
becomes inflamed , or its ureter be obstrncted by an impacted 
calculus or compressecl by a tumor, the most alarming cli8turb· 
ances supervene. Of 29 cases of solitary kidney which Roberts 
collected, 22 occurred in males and 6 in female ; in one case the 
sex was not stated. The age was accurately given in 18 cases: 
one boy was 7 clays old ; another was 7 years of age; two of the 
cases were 15 years of age; four were between 20 and 30; three 
between 30 and 40; four betweeu 40 and 50 ; two wern 60, ancl 
one 65. Of the remainder, it is only stated that they were 

'S.rndifort, J. F'. Meckel, 1. c. p. 62J. 
~ /f'oerster1 Vircb. An:hiv. XIII. S. :ns. 
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adults. In Hl cases the left kidney was absent, in 12 the right. 
In 19 cases the defect was congenita l ; in 3 cases it was produced 
by destruction of the kiclney in consequence of disease. In the 
remaining cases no info l'mation is g iven on this point. The rena l 
vessels. like t lte ureter, are almost i1wariably absent on the 
aJiected side when the defect is congenital. l\feschede' describes 
a case where a rem nant of the corresponding ureter was present. 
Similar obs<'1Trtt ions have been recorded by Paulicki, l\Inench
meyer, and others. Occasionally, when there is but one kidney, 
the numbc•r of the arteries and ureters js increased. In twenty
fonr cases th<' causes of death "·ere speci fi ed ; in twelve of these 
cases the cl,•ath was essentially due to the anomaly, being 
directly dne in ten to the development of a renal calculus and 
plugging of the ureter of the single kid ney, and in two to the 
pressure of a cancerous tumor upon the kidney. 

Tiachcnbcrg'l has recently reported the case of a soldier, twenty-six years of ngc, 
in whom the right kidney was completely absent. lnftannnation and suppuration 
set in in the greatly enlarged left kidney, and during the last Hve clays of li fe 
complete anuria. existed, in consequence of which urremic manifestations were 
developed. 

Diseases of the Renal Yessels. 

LITERATURE.-Tho works enumerated on page 543, and Virrli mc, Gcsammelte 
Abhancllungcn. S. 4.70, 556.-Beckm<tnn

1 
'Viirzburgcr Vcrhancllungrn. IX. S. 

201.-llosmstein, Virchow·s A.rchi v. XH.-0. I'ollack, "'icncr mctl. Prcsse. 
1871. Kr. 18.-0llivier, Arch. de physiologic. 1873. p. 43. 

Diseases of the Renal Artery. 

Pathology. 

As the principal diseases of the arteria renal is and it branches 
-n.rnyloid dPgeneration, occlusion with consecutive necrosis, 
infa1·ction 01· abscess, congenital ancl acquired constl'ictions
have already been described in detail, we have only to add a few 
remarks on them here. 

1 Virchow's .\ rchiv. XX:Xllf. S 547. 
zncrl. kHu. Wocbenschri(t. 1872. Nr. 22. 
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In the first place, the allteronwtous df[Jf'l1eration of the renal 
artery is, as n rule, only a loca l manifestation of a unirnr~al 
sclerosis of the n1teries; not unfrequently, howe,·er, the arteria 
renaJis is not itwolve<.1 in the general sclerosis. It is, neverthe
less, far more frequently affectecl than many authors belie,·e. 
Ollivier, in particular, rn akes a g reat mistake when he c1aims 
that he was the first to call attention to sclerosis of the arte1 ia 
renali s. The arterial sclerosis may extend to the smaller arterial 
twigs, and cause disturbances of nutrition in the renal parenehy
ma, in consequence of the diminished supply of blood. 

Aneurisms of tlte renal artery are very rare. In the few 
cases that ham been accurately observecl the chief sy mptoms 
were severe pains in the lumbar region, pulsati ng tumor, an<.l 
hammturia (not constant). Ruptme of the sac usnally occurs. 
In Ollivie1:s case, at the autopsy of a man seventy-two years of 
age, an aneurism as large as a filbert was found at the point of 
bifurcation of the arteria renalis clextra ; the small arteries down 
to a certain size were atheromatous, and presented aneurismal 
dilatations. In consequence of the bursting of such mall aneu-
1·isms, numerous hemorrhages into the renal pelvis had occurred 
dming the six years that the affection hacl lasted. The bloocl 
was discharged per urethram, the passage being sonwtimes pain
less an cl sometimes attended by severe pains. The clots n•mained 
in the renal pelvis ancl exc ited a nephropy eliti s (comp. above, p. 
565), which led to destruction of the greater part of the right 
kidney. The patient diecl of a pneumonia. According to 
Ollivier, processes of this sort often gire rise to ha;mat uria in 
old persons. 

Diseases or the l"ena Rnalis. 

Thrombosis of the vena renali s is the affection which particu
larly comes nnder consideration here. The tl1rombosis may 
ex tend from the vena cava or spermatica into the vena renal is, 
but it is more frequently secondary to diseases of tl1e renal 
parenchyma. In the latter case it extends usually only to the 
hilus, seldom as far as the vena cava. 
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Or the difier<'llL forms or thrombosis that are met with in the 
yen:1 renal is, the most frequent are the marantic and those due 
to compression. 

Of the various affections of the kidney, in which occlusion of 
the renal ,·cins is met with, the most com mon is amyloid degene
ration; next in order of frequency comes diffuse nephriti s, then 
extensive neoplasms of the kidney, particularly carcinoma, and 
al so tumors in the neighborhood (glandular masses in the hilus 
renalis, retropcritoneal tumors, etc.), and, finaJJy , enlargements 
of the more deeply situated organs (pregnant uterus, ovarian 
tumors, etc.). 

In all the above-mentioned affections the thrombosis is clue to 
compression. The compressing agent is to be founcl either in 
the swcJling or the renal parenchyma, or in the tumors of the 
organ itself or of the surrounding parts. 

The 111arantic thrombosis of the renal veins is met with in 
genera l cachectic conditions, during which, as experience teaches, 
thromboses are frequently clevelopecl. This cause, moreover, 
has a not unimportant influence in the pathogenesis of a num
ber of the thromboses tliat are clue to compression. Beckmann 
11as pa1tic11larly caJlecl attention to the cases of thrombosis of 
the renal veins that occur in infants who have become marantic 
througlt cholera infantum. Occlusions of the renal veins are also 
observecl in other cachectic conditions, e . .r;., in carcinoma ventri
culi. An extension of the thrombosis from the vena cava or 
spermatica is met with particularly in cases of puerperal fever in 
connection with uterine and crural phlebitis (Cruveilhier, Anat. 
pathol. Livr. 36). 

FinaJly, we must mention the thrombosis of the renal veins, 
which is developed as a result of traumatic nephritis and in 
consequence usually of very severe i1(jztries qf the kidney. Here 
the compression exertecl by the swollen parenchyma is probably 
the essential agent in the production of the thrombosis of the 
veins. Cases of this sort have been repeatedly described, for 
instance, by Poland ancl :Hoxon quite recently.' Jn their cases 

I Guy'a Tioc;pit.al Rrp. [31 XIV. p. S5-DQ aud nD-111. Refer. in Ccnt.ralbl. der med. 
Wis~cusch. 1800. S. 480 and ,jQ4.. 
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thrombi were fo und a t the same time in the arteries ; the appear
ance of a r teria l thrombi after inj uries of the renal ar tery has 
al ready been spoken or on page 60ti. 

The occlusion, as in thromboses of other pa r ts, is sometimes 
complete, some times incomplete, the thrombus in the latter case 
being attached to one side of the wa ll , or hollowecl out in the 
centre so as to form a canal; the throm bi may be recent and J ark 
red in color, or old ancl pale, crumbling a nd softened, or tough, 
fil'm , aml organized. The left vein is more frpquentl y affected. 
If the trnnk alone is involved, a colla teral circul a tion is usually 
developed, but that is impossible when at the same time all the 
small ramificati ons of the vein are occluded . 

Clinically the history of thrombosis of the renal Yeins lias 
been Yery little studied. P ollack diagnosticates thrombosis of 
the renal veins in infants when after a n a t tack of dia1Thma they 
become ja undiced, when a marked diminution in the qua ntity of 
urine secreted sets in, and when finally , blood, al bumen, a nd 
casts, are fo und in the mine. Out of twelre cases P ollack snw 
two cases recover. 

Accord ing to the observation of Leudet, howe,·e1", even when 
the renal veins are occluded on both sides, n compensating col
lateral circulation may possibly be established through dilatation 
of the veins of the renal capsules and the ureters. 

\\Then thi s compensation occurs, the mere thrombosis of the 
renal veins will cause no alterations in the urine and no general 
di sturbances. If, however, a collateral circulation is not estab
li shed, we must expec t d priori the most markecl d istltrbances 
of the renal f unctions, especially since Oppolzer taught tha t 
hmma turia and albuminuria are the invariable consequences of 
thrombosis of the venn renalis, and that later the secretion of the 
diseased kidney entirely ceases; the cases of P ollack may be 
ascribed to those fo rms of thrombosis of the venn renalis where 
no colla teral circulation was established. However, the symp
tom s on which he relies fo r the dingno ·is intra vitam appear to 
me to be insufficient, because they might also be p roduced in 

other ways. 

END OJ.<' VOLUME XV. 
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Ditt.t>ll,712. Fibri n fommtio11sinne11hrolithia!;l1<,703. 

<!nchymntoua 11cphrlti1 of pregnancy. 
amyloid degt:n·ration of kidney~. 511, in 

chronic parcnchymll.loua nc11hritii;, 33(;, SC·j; in 
rcnalcirrho.;iR,422,<l:K>,4';0. 

Duffin,587. 
Durhnm,739,7G9. 

Dysentery in etiology of acute 1iarcnchymatous nc-
11hritis,254. 

N~;Pl!ltOLJTUIA'<IS, &"7; history nncl bibliography, 
6$7: ctiol~y, {i.'>'9; 1xitholoi;;icil nnntomr,G!l.f: 
dcposit..sandconcrction~inthckidnc)·s,thcrcnal 

pc\v.,.andthc11rctcri;.6'.ll;1111thnlogicnlchan1;cs 
Jll'Ol.lncedinthckidncy, thepeh·isof the kidney, 
1111dthc11rctcr,byrcnal COUCTI.'tion11,71l5; 1<ym11-
tom11t.ology.'i()8; complicntion~andl!C'Q\ICla,7~; 

diagnO£<i«, 721; duration, krmina.tion~. nndJlrog

no~is. 7:?8; treatment, 730. 

EnERTu, G3G. Foreign bollie~inetiologyof '""'~'""h"~''·""' 
E%t.cinontheAffectlonsoftheRcnalPclves11ndthc 

Urcl.l:r~, 513. """'• Abnornm>, of '1w Ki<Jnoy• 

Frank, Pdcr,720.72-2. 

ia cliologyor movaU\e Fmnriull,O. Y.,29. 
kidncy,iGG. Frcmitu><,hydntid,inechinooocciofthekidney,749. 

Emllolisms In etiol'*yof fntty<le~cneration of kid- Frerich~. 11'.!. 113, 126. 130, 171, 177, II-;!, 2'}'.!, 31..:5, 
TIC}'!!!, f,().1: ofsnppurntlvcne11h riti!\ 5-Ui 30!), 3'2..1, 3:;~, 39-l, 399, 463, 573. (j(jl, ti~, 7~4,74'.I, 

Ergotinhrematnriafo\lowingcnnccrof ki<lncy,634. 751,i'il. 
Erlch!ICn, 6-IO. Fricdrcich.9'2, 611, Gl7,f.·.'3.GS5. 
Ery11ipcla.~ i11 etiology of acute 1mrencliymatous ne- Fricdrich>-hnllbitlcrwaterin ncphrolithlasis,736. 

phriti!!,25.1. Froricp, G97. 

d'E~11ine, Mnn.>,G(i{l. Gfi':?. 

EtiolQJry. Scc1liffcrent1ll'll'nseot. 

Eustl'Onf!'ylu~ Gii.-n~ of the Kidney1<. 

ma\ Pnrn~ite<iofthc Kidney11. 

G.u11os211,GT-J. 
Gambogclnncut.iparenchymnton.1111c1)hritii;,300. 

Gnrrod,705,7:..'0,7:?1,73-l. 
Gcnen•I S )•r1111tonu of n.e nnl Disor,lers, 
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chtmlMLl<'om1'11)<.illon In dl11enc<'9 of tbeki<lney, ! echinococel of the kidneys, 751; In l.ichremla, 
2.1; rcat·tlon, :i:l: Urta. 211: albumi1111ria, 30; Zff; inmo\·ablckidn•·y,771: lnncphrophthi-i~, 
chylumt, :}~: d<K·lrinc otalbumlnnria. &!; hremn- 5'U: in pyc\ifo, 571: in renal c}~t.i, 610; in •>lll>-

lurla, li6; lhc formed e\emenu;of the urine in p11rati\'cn,·11hriti°'55'J. 
J'("Oal di.flea!tl', 12: urinary ca~ui. i:>; diaorders Hremorrhoidal ttu:r,i<UpprcSIOO, in ctiologyofsuppu-

ma11f/t~U<l /Jv the bl()()(I, /Jv ll•e g'11erat n!Urltwn, ratfrc nephritis. 546. 
a11d tlfpertallv bv tlu 11ereo11B ByBUm. iclle11 tlM Hnhn, U36. 
kldl!tl/8 remie to t>trfornl ilieir funcUQnlf prop- ilaUO, SbS. 
erl!J, 00; drop~ythntn<'COmpnnics l'(cOa\ di,;ea>;e&, 

00; illl cli~tribution, 107; nrremla, 10!1; convul

l'ionq, 10:1; n111a111'0"i'l, llO; mental nml clige~tivc 

Uhturbnncc'I, 110; r('~11irntory dl~turbanre'I, Ill; I""''""'''" 1>:r0Hti•, 572: 
the(•nusrto, 112; 11ymptom~ductodisturOOnccsof ileart, 

thcgeru·rn!nutritil'nproduccdbyrcnn.lcli>;Ca!IC, 

160; dy~l)C'll~ia, 151 ; vomiting, 152; diarrhren, 

154; ht'morrlu1~r~ 156 

Gerhnrdt. l !l,:ID,·I0,52,612. 

Gilew,ki, 770,771, 775. Hcbra,405. 

Ointrac,!;G.'1,Gli$. Hcc.r,55S. 
GjOl'r, (iS(I. Jleidenhain, 14, tlfl,213,377,469. 

Giioma or Kidney. Sec untlcrTumorsor the Kidneys. Heinemann, G!IJ. 

Glugc.tif6. 

Goldbaum,2.15. 
Gonorrhrealneliolonofrena.leirrho<1is,414. 

Ooru11-BC1>Anc>z.,21,6::1, 
GOS>;Clin,H6, 157 
Gout in etiology of ren11\ cirrhO!<ill, 41 1. 

Grnnnlnti<:m Ti~<;Ul' J'ormntion'I in Kirlncy. See under 

Greenhalgh,f.Sl. 
Gregory,JnmCl',35, 16fl. 

Hcinrich,730. 

Hcintz,747. 
Hc:Jer,!l,7G,55,252,272,80G,322, 300, 020, G75, 6!11, 

G!Y.l,700,iO'J.W.'1, TJ7. 

van!Iclmont,00. 
lfcmorrh.1gC11 in amyloid degeneration or kidneys. 

62!l:inrcnnlcirrhosi8,410;inetiologyofpy<'-

lnomo~h"<iod;,,th~h•l•"""'d'"~' 

Gril'!ling('r,2'?'.?,2.'r.l.6!11,75S. llippocrate«.00,709 
Gubler, 17U. Hinsch, Augu<>t, 6!11 
Gnu. W., 177, 1&1. 10!1,4l0.457,•15!1,4W,461,4G't lli1'11Ch<>prung,G61. 

Gummy Tnmon or Kidney. See under Tumors of the H1ru, 671 
Kidnry~. Hi~tory. SeedilTerentdiseases. 

Gm111,7:3!I. llodann,6!15.71!3. 
Gu~,;crow, tiJ3. llotrmnnn, Carl, 6~2, 685. 

Hohl,i6'J. 

Hoogcwe~. 69G. 
Ho11pe·Sc)·lcr,llti, 127, 

Unl}cr,5$1 

Jlufeland.T.'15. 

J[n1•1'1C'rt, Mrrc,•lfl,!:ll!l,41S. 

In Hydronr11hro11is. &.'CunderTumor11oflhcKi<lne;s 
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··~it~{~i~~~~~~:::~::::~:~~::=~~:: I ::~~~:~.~.~:.~~;~~~:.~~:\~~.~~~~~::: 
di-.ea~es, 19!1: lunt;-Uisea.<e.~ 200: 11athofogica! l odl'!le iu nephro1>hthiai~ 586; in vomiting or renal 

anatomy.WI: t1ym1>tomntolo<;y. :.>0 1 : t:onrseand cirrhoe1s, 493 
tt>rmin:r.tion«, 213: dingnusls, :.!l.J: 11rognosisantl I ron inamyloiddct:"encrntion ofkl!'lnep1. 537. r~i'l: in 
treatmcnt,:.!lti chronic parcnchymatou~ ne1lhrlli~ -IU7; in 11e-

1>hrophlhii:<i!l, 58ti; ln pyelitls,577; in rmal cir· 

hlMER>IANl'o',001. rh03i!l,4!J.'l. 

Infnretion. ll t•mr.irrhng:ic, of Kidneys. See under De- l sch~nt.iaofthe l{ldn ey8 1Lnd 11!1 Results. 
gl·nenuivt• PrOC!"li>l\'ll of the Kidney!! The C h o l e ra l e Affec t io n il oc 1h e l{ld · 

l11flu1no1n.1iu11 il of the l{Jdu c y , or th e 

P e h •Jifofthe JCltlney, an!I of the Pe· 

J"in q 1hl'iUc 'l'h~ue;,i , ~vi1h T cr1nina

tion In S uJ>})Ura lion ,513. 

S!JPPUllAT!Vt: Ni,:l'/111 1Tl8, lh:~AL ABSCESS, 5~3; 

5U; 1mthologic:i.l anatomy, Jacksch.5i3 

M7 ''""''~"'"'''1~0,-, 55-?; complication<;. 500; Jacolwon. l!Xl. 4i4. 

p;:~:~.: ;~~o pm0,.,.:::::·::~n~;::::~d I E::~:~~~ ronre• of kh\o<y. CTI. 
bibliogrR))lly, ~?; etiology, 5'i2; nnatomh:nl Jcnykow~ky, 600, 66i , lii5. 
change~, 006; 11ymptom11t_,Jogy, 510: diagnosi!I, Jobcrt., iS.'l. 

prognosis, 

574: durntion, tormiiution, and prognosis, 575; John!lOn. George. Iii, 185. 193, 2-11;, 258. 2SO, 3"~·1,:i1!1, 
tn.'11tmcnt.5ij 456,4li0,4!i:;,!)j(),6J5,lilfi,til8,C.2j 

N~l'Hn lPllTlll 'SlS, CA8EOU!I I Nl'L.\.MMAnO~ OYTRF. Jucrgcn-cn. 11•1. 
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Lend,acetAtc Of, in h:ematnria fo!lo\\in~ C!ln«'r of Mayer, Johann, 1C,<;, 

kidney, GM; lnf')'eliti!O,r,71;. Mayer, L.,:::<t'l. 

Lend-110i!l<.lni11ginc.-ti<Jl0<,,yufn:nnlcirrhosi., 41·1. llea•le»inctiologyofacut<'pnrenchymntousncphritis., 
LelK'rt, 5"·?, 600, fij~I. Iii>~. 6 ;,;. fil~i. tj7~. 'i-1-1. 252. 

Lecorch6, 1.n lS:l, ~ 12. ~Iii, 3t-l,35"1,41S,41!1. 4::i6, Mcckcl, 17ti,211, ·1!17
1

55..'1.SW,S..'>1,611,614, lil6.691, 

5C-l,OO'.l.51l,511i,r.37. 7UC.721,T77.i78. 

Lehmann. J.C., 3J, 730. Ment..'!.l 1\isturtm11cc11 in nrit•mln, 110. 

Lenncpvcu,558. lleoli,MI. 

Leubnschcr, 22ti,2"~. Mercury in perinc1lhriti~,Wl; in etiology of chronic 

LiclJCrmci te r,136,2-21,415,457. 

Lkbig, :!G, i02 

Lithh1,cnrbon11teof,innc11hrolithin~ia. '13-t. 
L:ttle,211. 

Litzmnnn,307,310,311,321,:r!.2 

Louget,55, 

Ludwig, 12,:r.'5. 

Luccke,747. 

J.undb~rg. 59 I. 
Lungtt,nffcction'lof, in nmylolcl degeneration of kid-

parenchymntous 11.!JJhrit.i.s, 3~"9. 

Mcschcde,780. 

ncys.,G·:!'J; in c:mcer or kio.lney.U-:-7; in chronic!"'""""'" "·"·~· '"' 

parenehymatous 1wphriti'I, !ll:l, 3·18: in peri

nophritiM,5!l7: inr('nalcirrhosi-.,·ll!l, inctiology 

of JJ!l'!.~ivc hy1K'r.cmia. of ki<ln('y~. 2W. 

Lymphan~ioma or KidnPy. Sec under Tumor~ of the }lurchison, G;?7, 72!). 

Ki1hwyil. Muscle!<, fl4u\ous tr:i.cts bctwM?n, in perincphritis, 

Lymphatic lumor~ or Ki<lne)·s. Sec under Tumors of 591 : J>"-O~;z,, dj,;e:ise of, in etiology of @u1i1mr11tive 

\he Kidneys. ne11hritis.6IG. 
M.ti.'!.kinpas·li\·e hypencmiaof kitlncys due to henrt 

11isc:i~,217. 

lh:;::C'n•liC'. GOO, 7[!(1. delfn~sy, GnC'neau, 'i'i-1. 

.M<1.!l'ne~ia, bic:irbonntc of. in nephrolithin~ls, 735, :\lyxom11 of Kidney. Sceu:idcr Tumorso( the KidneJll. 

ll.1tarialpoisoningin('dvlogyofchronicparcncby-

mo.to11111l'phritis,32S. 
M.1\g11\o;111._7::19. Naunyn.i-11, 717. 

Ma!m~U>n, no. Nccro•i~ or Kidney. See under Dcgencrnth"e T'ro-

Mmzolini, GliO. ceq!!C!'oftheK\tlnry11. 

J\larc<·t,ti.S7,GO!l.703. 

l\l;ll\1archctt1R. Dommicn~7a!>. 

J.ra..qcno;::ni,737. 

Maycr,270, 
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Nephrophthi11i'I. s~ under Jn8:1.mmationl! of the and ll}'tllptom~ ~2: l'fl!hologica\ anatomy, 2GS; 

Kidney. 11nnly>-l<1 of fl)'nlJlkom1', :?73: p~nm-111. 2bS; diog-

Ncrvot111 sym11toms in amyloid degt'ncration of kid- nO'li~. :.~i; trcatrutnt, :!!l:i 
ney~. G:!:S; in Jl)'Chtis, G72. ACCTE P.f.R&YCllTM.f.TOCS ~&PllRl1'18 or Pll.EC-

Ncsslcr, 130. N.&MCY,&M: ctioloi.:y, ~I; cour-.c., 311; 1mtho-
Nt'uba.uer, 12, 21, 30, {;(!, logicnl anatomy, :31·1; "lDlJ•tonmtolOjly, 316: 1>rog-
Nc11cn:ihr, wnlenJ of, in ncphrolithiasis, 734. nOSi'I, 3".?'?: diai::no~i~. 32:i: lrentm<'nt, 82:3. 
Ncufoille. 'iii. CBAONIC PARKNCllVll.f.TOUS NK?llF<:TIS, 324; ctio-

Pcndlcton,:51. 
PC'nta~tomum Denliculnt1m1ofthe Kiiln<'ye. Sec under 

OurnlllLLER, 52. AuimnlPara-<itC110fthoKldne)'B. 
Oedm:111~so11, !33, 51·1. l'ercu.ssion in general i:<ymptoms of renal disorders, 8. 

Ocrtl'l,tll,126,250,:.!:>l,253,271. rcrevC'l'Sl'ff,G.11. 
0,,:l!!,5;)11,G!il. PcricarditisinnmyloiddC'!;<'n('rn.tionofkidn('yS0 fi'.!9. 
0,:lc, J. W., 'il!l. PerineJ)hriti~ See under ln11ammatlone of the Kidney. 
Oili,·iC'r, .Jl:l, SW. 7SI. Peritonit.ig in 11myloid deg-.,nl.'mtion of kidney. 51~: 
U1ierntive m~sure:> in ed1inococei of the kidney, 756; G29; In mon1ble lddnl'y, 7W; In ne11hojJhlhi~i11t 

5..~:inperinephritis,59 1 ; inrcnnlnbscess,5.>S. 

Pcrl.Leopold,465. 
Perl~, 118. 

Petit. J. L.,000. 
PctrolT,118. 

Phlegmonous proct'~!;("!I in etiology of fattydeg('nt'ra
tion of kidne}·s, OO'J. 

Phosphates, tri)>I::?, formation of,ln ncpbrolithiasi&, 
ij!.)7. 

•M•hn~11reml•• or"""'"'• Hn; in acute paren- Pho>phorus i'°lsoning io elioloc::y of fatly llegenem· 
cnncerofkidney, tlonofkidneye,r.O.'J. 

In "'"""'''~d olr.he l<ld1"l'' 7•1' in hcmor- Phll1l~is ln ctiologyof11mylol0 dci;cncrs.tionof kidney11., 
hydroue- 614; in 1JC\)hrophthisi11, 578. 

Phymo~isinctiology of 11yclltie, GG3. 
Piorry,728, 749. 

Pirogoff,5!13. 
420, 176; ineuppurntivencphriti"t 552. Pleurisy!namyloiddcgcnernlion of kidney~.6¥.l; in 

Pnli!<a{\c Worm. See under Strongylus GigM, in Ani· pcrin<'phriti1t, 5!>7. 
mnl Parasites of the Kidney&. Pneumonia in nm}loid degencmti<ln of kidneyg, 629; 

Pnlln!<.742. in etiology of acute pa.reochyma.tous nc11hntis, 
P:i.lp<'ltioninl{enernltcym11tomsofrcna\disorders,6. 25i. 
Pnnum, 30. 3'.r.l. Pobnd, m. 
I •arnly'i!linechinococd of the kidney,751; in IJUJ)- Poll11clr,7SI. 

pur:i.tiven.;>phritiq,r.:m. Ponfiek,252,!?ro.Zi'l,2S0,.2S3. 
Pamncphritis. See under Inflammations of the Kiri- Portnl. SSS. 

nt'y. Portal, Antoine, fi!O. 
Pnm~ilCll or the K1dn<'y11. See Animal Parasites of Poi.ition, Abnormnl, of the Kldncy. 

tht'Kidney11. alicsin the Po~itlon. 

Pnr~~~~e:r~~~ etiology or pc1·inrphriti' 5S8; of Jlyeli· 

Pnrt'nl'hyntutoo~ N~p rit h, 244. 

ACt:TF! P.uu:~cnntATOl'S Nr.PUHITIS, 2.j.j; hi~tory, 

:!II; etiology, 2·16; geucral ~mnmnry or oom'SC 
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to hM!. rt-di,...all<', 21q: nitrntl" of, in etiolozy of[ Dl'lEJ.l:F..l!Of'Tll£Rr.).'AL\EtN,7Rl; etiol~. 'i6~; 
ncutchyper~rnlr1ofkidn<'y,, l!T:?. genernldc...criptinn, 7S.1. 

=f ~:;t~~~~i;f~:~~:~~~::~~:::~:::: ::~?~;:;~~::::::=::~:::.~::: 
7i:,'2. chronic pnf"('nchymatou~ ne11hrlli~, .JO'!: in hre-

Progn~il. Seedill'C'rentdl!\Cl\..e!. 1nnmrtnfol\owingcancerofkitlncy.~:inperi-

f'roetntcgland,eulnrgementof, in eLiologyof pyeli- ncphritis,,GOl; lnrcna.leirrb~11,400;insu111iu-

tiJ<,5(i l. rati>'ene1ihriti"-561. 
Pront,3G,38,40, Hi!l, 710,712. Retentionofuriue,inctiolO'.;yof suppuroti\'cncphri-
J' -;():Umusclc,nffcctlon1of,inetiologyof 1x:rine1>tui· tb,M:i 

tl•,50'i':orsummrntive11t>11hritu1,5 1G. 

RAlllf,697, 59!"1, 
H.anke, J ohnnnei,730. 
Harer, P .• 75, 97, 16 1. lG7, 1':'3, I ~, 245, 258,ll04, 

a10, !J2!1, 111, s -11. sm. G 1<:i, w 1, SJ4. oo~. 612, ti;;G, 

&1 1,(i."">S,f.G7,fi!l5,7:1'.l,71~1,7W.76G, 'iil. 

nuctlon,chemical, of urin<',23. 

H6cnmicr, '157 . 
von Reckllnp;hn11<;en, f,()(j, 

Itectum , JK!rinephriti!1 following operations llpon, 

Retinit i~nlbuminuricn. in rcnnlcirrhosi~, 47G. 

"" '""'''""·"·"·""·"""· 

Sceunder !11611mmaUonsof thc K id- Snlic)licacidi n pycllti11, 5~0. 

ney. Snlzbrunn,wnlC'NOf,i nnephrollth iasis,734. 
Rrnal Caleu\uo;, See um\('r Foreign Bodiee in the S.'\mlwith. II . ~·i'{;, 

Kidney. Snn:omnof Kidnry. ~under 1'umor11 of the Kid· 
R c u a l C h ·rhods , •10~; <'tiology, 409: llrogrcss m.'JR. 

of thcdi!«'l\'<('
1

<11a:1>nlhological anatorny,451 ; Scanroni,313. 
a11nly~ls o[ the syrn11tom«, 462; rttlnlli1' fl/bu- Scarlatinl\ In Nlol~ of neut(> Jl8renchymntou~ ne-
fllillto'lca, 471.i; •lurnti•>n or genuine contracting 11hriti..,,l!-li;ofchrooicparc11chymatousnc11hritiR, 

atro11hyotthckidn<')"<.-ISO;progn<>1'b,-IS2;diag 326. 
noi..., 4~; trcatmcnt,4t>S. ScheC'lc,6.S7,G!1.J 

Renalt"y .. tJlaml Cy~tlcl>t"s;enemtiono( K1dnc)'. Bee Schcrer,1!11, G.6.), GOO. 

um\C'r TurnorsofthcKidnC'y. Sch1f1'.00. 
Renri\Grnvcl. See under Foreign Bodies in the Kid- Sc.hlo'<"berger, li!IO. 

11ry. Sc.hm~lfuS!', 75'1. 
Jl e n n l V esschl, D h erue <i of', 780; bibliogTD.· Sc.hmidt,C •. 100,Gl l. 

phy,78(). fkhnciller,'iGO. 

DISEA"&I OY Tll & R B:-!AL AUTERY, 7~; 1mtho\ogy1 Schorer, 3'l!J, 
7b0. Schottin, 115,llli,l!.fl. 
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Thomn•,82, 237 

Treydcn, 553. 
'J'rl11l!!J1ho~11l111te formalionq in nephrollthinslit, (j!)7 

'I'ro1n.00·1,:.J9,ti66,t.i'(l,ij.1S,711,7:19,7t.iti, 

'I'roU!H'.lU,5'i7,5!)(),5$,5!1.J.7'i:l. 

T11berclc11of theKidncya. See under Tumorsof the 

Ki<lney' 

Tubt'reulo•f11in elio!ogyof flmyloid !legenerntion of 

612; or ne1Jhrolith11lsi11, 7-ll; in 

Tumor, pre~l'nceof, in cancer of kidnC'y, G71; In ne· 

phrnlithl•1~i«, 7lfi: in nephro11hlhi11l11, 5$.'l: in pe

rhwphr[t[ .. , 5!11; in ~nppurative ne11hriU«, 5.35 

Tunu u ·s o f ihe 11".idn e ) ', of ih e P e l,·is oC 

th e'! Ji:ldn e y , and o f th e P e l'i11 e 11hl"i

tl c Tl "<8Ue, &15: bibliography, U:.35: intro-

1\ucloryremark",&15. 

RESA!.("YsT'<ASDCnTfC'D£GEN£1lATl 0S OFTUF. 

KID:'\'E\"8, 638: bibliogrn11hy, U:38; CU8t-./Ol'ma 

Uun• Ill e;)"O"<Hlle~11e iif~, ij:;9; co11ue11ilal ,-vst.-1, Urinou~ smell in renal cirrhosL' 429. 

•ill 

VALE~'TI!<. 170, J'l'I. 

6'>1j; trcaunent..656. Yani.mlne1111.Joh,7:r.!. 

C.1.SCKno~· THE KIDSY.Y, 6S8; bibliogmphy, G.>3; Vnnr1uclin. f..97, 

70."i 

~:~~~~~~;::::;, ~~ ~1a:::~~nat\:~:to6~·; 1 
Ven~7;~\ exee~ses In etiology of suppurotivl' n('pt;riti~ 

1lil\1r1108i'I. ti7S; duration, oour:<e, 11ro:;noii~, liS'i: Ycnous stn..~l'I in e~iology or fo.tt.y degencmtion er 

treo.lmcnl,GS-1, kidncyto.,603. 

T.YllrH.1.T1C~P.OPL\8lt8, ()86. Vertebral column, grnvito.tion o[ pus along the, lu 

Tuo1mct.ES OF THE:. K IDSEY!:I, GS5: bibliogrn1>hy, p('rine11hritis,5!ll 

th~; 11athology, 631.i. Vertigo In rcna\cirrho~i•, 41S. 
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