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PLATE L

I. Aente hemorrhagic nephritis (see p. 187).
1. Chronie parenchymatons nephritiz (see p. 231).
[I1. Chronic interstitinl nephritis (see p. 266). (From Rosenstein, Puthalogie wnd
Tierapie der Nierenkrankheiten. )
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EREEREACE

THE excellence of the series of monographs issued under the editor-
ship of Professor Nothnagel has been recognized by all who are suffi-
ciently familiar with German to read these works, and the series has
found a not inconsiderable proportion of its distribution in this and
other English-speaking countries, I have so often heard regret expressed
by those whose lack of familiavity with German kept these works beyond
their reach, that I was glad of the opportunity to assist in the bringing
out of an English edition. It was especially gratifying to find that the
prominent specialists who were invited to eo-operate by editing separate
volumes were as interested as myself in the matter of publication of an
English edition. These editors have been requested to make such addi-
tions to the original articles as seem necessary to them to bring the
articles fully up to date and at the same time to adapt them thoroughly
to the American or English reader. The names of the editors alone
suffice to assure the profession that in the additions there will be pre-
served the same high standard of excellence that has been so conspieuous
a feature in the original German articles,

In all eases the German author has been consulted with regard to the
publication of this edition of his work, and has given specific consent.
In one ease only it was unfortunately necessary to substitute for the
translation of the German article an entirely new one by an American
author, on account of a previous arrangement of the German author to
issue a translation of his article separately from this series. With this
exception the Nothnagel series will be presented intact.

ALFRED STENGEL.






EDITOR'S PREFACE.

SExATOR’S book on Diseases of the Kidney has always seemed to me
a model. Clear in style, systematic in arrangement of' facts, logical in
reasoning, not prolix, and with a due sense of proportion, it leaves
little to be desired. So when a Second Edition appeared, bringing the
subject well up to date, I gladly consented to edit the volume. The
immense literature of diseases of the kidney has been so earefully gone
over by Senator and so well digested (he is so sensible and conservative
in his own views—that are based on a eareful study of this literature
as well as on a vast personal experience) that one finds little to add
and little to eriticize., I have ventured, however, here and there to
emphasize or enlarge upon certain points, especially such as are of
value to the practitioner—points on Treatment, Diagnosis, Urinary Anal-
ysis, ete. I have referred briefly to the Surgical Treatment of Nephritis,
though perhaps Senator’s silence coneerning this topie i= a more foreeful
condemnation than my own spoken words. I have added also a few
pages on the Theory and Value of Cryoscopy and Phloridzin Glyeosuria,
as aids in determining the funetional power of the kidney. A few
plates and figures havée been inserted. The microphotographs are from
preparations kindly made for me by Dr. E. R. LeCount.

As the volume on the kidoey would, alone, be much smaller than
the others in the series, [—somewhat reluctantlv—econsented to include
the section on Diseases of the Spleen and the Hemorrhagic Diseases,
While many views concerning the Anemias, Leukemia, Malaria, and other
diseases here considered have changed since Litten wrote, it seemed
wisest and best to let his words stand as he penned them. Brief addi-
tions had to be made regarding the more recent views concerning
Malaria and the Relation of the Mosquito to its causation, regarding
Splenic Anemia, Congenital Icterus with Splenomegaly, the X-ray in the
Treatment of Leukemia, ete.  Much more would have been =aid had it
not been realized that the object of the volume was to present these
diseazes from the standpoint of the spleen and not the blood, and also
that there was in preparation the volume on the Blood, edited by Dr.
Stengel, in which the blood features would be gone into in detail. It
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GENERAL PORTION.

HISTORIC INTRODUCTION AND PRELIMINARY CON-
SIDER ATIONS.

ALTHOUGH inspection and examination of the urine, the excretory
product of the kidneys, had been practised by physicians since time
immemorial, the knowledge of diseases of the l-.l{ium' during the earlier
ages of medlunu and down to the nineteenth century continued to be
incomplete and very defective.  This knowledge possessed by the
ancients was limited, so far as appears from the writings of Hippocrates,
to injuries, suppuration of the kidney, the existence of renal caleuli, and
the doetrine that a diminution in the quantity of urine is a cause of
dropsy. Later it was stated by Aétius and Avieenna that dropsy de-
velops in the course of induration of the kidney. Individual eases of
kidney disease reported by Schenck, Bonet, Morgagni, J. P. Frank,
Portal, and others added ~but little to the store of renal pathology,
-'r.lthmlrrh observations in regard to the coincidence of dropsy with

hlngi_"‘:i in the kidneys gradually became more and more numerous.
But even Sauvages, while he knew that anasarca might occur as the
result of vesical ealeuli, was not aware that aseites might be canzed by
kidney disease. Ewven Cotugno’s! important discovery in 1770 of a
substance eoagulable by heat—albumin—in the urine of individuals
suffering from dl'ﬁ|)~.v and diabetes resulted merely in the subdivision
of dmp-}' into a form with, and one without, albuminuria (Cruikshank),

Further progress was made when Br: qun:-,' and later Sendamore®
demonstrated that albuminous urine contains a very small amount of
urea.

A deeisive change was first introduced by R. Bright, a 1‘.-111.'-:101'111 at
Guy’s Hospital. After Alison, of Fnllllhﬂlgh had announced in 1823
that he had found indurated nodular kidneys in a number of eases uf'
dropsy with albuminuria, Bright made the definite statement in a series
*of papers,® the first of which appeared in 1827, that many forms of

! De izchinde nervosa commentarius, Yienna, 1770, p. 24.
*dn Aecount of Some Changes _j'mar: Diseasz in_ the Composition of Human Urine,
London, 1807.
* A Treatise on the Nature of Gout, ete.,, London, 1823, p. 313.
& After P. Rayer, Trauté des m,r:fm!rea dr'a reins, 1, 1L, ]'.jul- 1840, p. 543,
5 Reports of Medical Cases, i., 1827, ii., 1831 ; Guy's Hosp. R-Ep., 1836, 1840, and 1843,
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18 DISEASES OF THE KIDNEY,

dropsy owe their origin to a disease of the kidney manifesting itself by
the presence of albumin in the urine, The investigation of this class
of diseases at once engaged the zealous attention of physicians, who
eagerly availed themselves of the microscopic and chemical methods of
examination which were being rapidly developed at that time. The
knowledge of the minute structure of the kidnevs and of their funetion
expanded at a rate hitherto unheard of, and along with it the field of
renal pathology.

The progress in the latter department served to increase our knowl-
edge not only of the kidney diseases that were at first grouped under
the name of Bright’s disease,” and later divided into a number of
different forms, but also of the other affections of the kidney, such as
tumors, displacements, and the like. The pathology of the kidneys,
which up to that time had been treated in a most step-motherly fashion,
now began to form the subject of detailed essays and mmmgr-aphs. The
first systematie treatise on diseases of the kidneys is found in P. F. O.
Rayer’s classic work in three volumes, entitled Traité des maladies des
reins, ete., Paris, 1839—41. He was inllm.'. ed in England by G. John-
son, On the Discases :y’ the KNidney, ete., Lumlnn 1852 ; in Ger-

many by Julins Vogel, ¢ Krankheiten der harnbereitenden Organe,”
in Virchow's I Tandbuch der speciellen Puathologie, vol. vi., Erlangen,
1856=65 ; and especially by 8. Rosenstein, Die Pathologie und Ther-
apie der Nicvenkrankheiten, ed. i., Berlin, 1863, and ed. iv., 1894,

These authors were followed by a large number of other workers,
and to-day the literature on diseases of the kidneys in general is fully
abreast of that pertaining to other diseases.

[It will well repay the student to read Bright’s original papers and see
how our later knowledge of diseases of the kidney 11=Jl|_1: started. One
is surprised to note the accuracy of the elinical observations and of the
postmortem records,  Bright’s plates, too, showing pathologic con-
ditions—like those in Rayer’s Atlas—are faithful and artistic portrai-
tures, the excellence of which has seldom been surpassed.—Eb. ]

As the kidneys are hidden deep within the tissues, they are not readily
accessible to direet examination by inspection and palpation or other
physical methods, and the changes in the urine are therefore of the
greatest importance for the recognition of renal disease. Some of these
changes belong only to certain diseases, others are common to all, or, at
least, a large number of renal affections. Thus the excretion of ﬂlbumm
or blood in the urine—albuminuria, hematurie—may oceur in any
disease of the kidneys; and eertain phennmulm and pathologic eondi-
tions, such as wrinary tube casts, dropsy, wremia, and the changes in the
vaseular apparatus, are {--punl]v characteristic of kidney disease. In
order to avoid repetition in the (]{“i["ll]'}tlﬂl'l of the individual dizeases,
I shall begin with a general deseription of these common symptoms or
effects of renal disease, and shall then diseuss a number of other morbid
conditions which also nlaniﬁ-st themselves by conspicuous changes in the
urine, and which, while they do not bear the same causal relation to
kidney disease as the above symptoms, cannot, in the present state of
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our knowledge, be attributed with certainty to disease of any other
organ, and are therefore regarded rather as lmlepeudvnt forms of disease.
The affections referred to are hemoglobinuria, lipuria and chyluria, oral-
uric and phosphaturie,

ALBUMINURIA AND ALBUMOSURIA.

Albuminuria—that is, the occurrence in the urine of albumin in
solution—may be due to the admixture of albumin or albuminous fluids,
such as blood, pus, spermatic fluid or tumor juices, with the urine that
was free from albumin as it came from the kidneys; or by the entrance
of albumin into the urine within the uropoietic portions of the kidney,
the glomeruli and uriniferous tubules, so that the urine already contains
all}umm when it escapes from the kidneys into the passages fﬁ"'l(llll"‘ from
the kidney. In the former case we hpmk of spurious or false albumin-
urie (albuminuric spuria, pseudo-albuminuria), while the second variety
is designated frie or genwine albuminuria (albuminuria vera, renalis) or
simply “albuminuria.” [The first variety might also be termed infra-
renal, as the albumin enters the urine below the kidney proper.—Eb.

The distinction between spurious and true albuminuria
usually presents no difficulties ; for fluids that enter the urine after it
has left the tubules of the Lu!nr-v in addition to containing a variable
quantity of cellular elements, uw-ualh settle at the bottom of the vessel
on %tauﬂmg or on centrifugalizing, and the supernatant layer of urine,
which is clear or can be rendered so by filtering, is either free from
albumin or contains only a minute quantity, out of all proportion to
the number of ecellular elements found in the sediment.

According to Goldberg," when the admixture consists only of pus,
and the albumin present is mechanically mixed with the urine—in other
words, when there is spurious albuminuria—the relation between the
guantity of albumin, as determined with Esbach’s albuminometer, and
the number of pus corpuseles contained in 1 e.mm., as counted with
the apparatus of Thoma-Zeiss, is less than about 1 : 50,000—that is to
say, if there are 50,000 pus corpuscles in a cubic millimeter of the
sediment, and the albumin contained in the clear fluid above is more
than 1 part in 1000, the albuminuria is not due solely to the admixture
of pus. (See also Hematuria.) This method is, of course, not exaet,
since the counting of the pus corpuscles itself’ is subject to inaccuracies
and the pus cannot be uniformly distributed in the urine, and, finally,
Esbach’s albuminometer gives only an di]]lluhll'ﬂﬂ'iﬁ]‘k aceurate result ;
but in favorable cases the method is of some value in deciding thter
the albuminuria is genuine or spurious,”

The kind of albuminuria present can also be determined by examin-
ing the sediment microscopically for the presence of cells and other
tissue elements that do not belong to the kidney. It is to be remembered
that the oceurrence of true pus corpuscles (multinuclear leukoeytes),

' Centralbl. f. die med. Wissensehaften, 1893, No. 36.
* 8 K. Remnecke, Berlin. Hin. Woeh,, 1895, No. 49.
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particularly in large numbers, is against a renal albuminuria ; since, as
the writer has shown, the sediment in simple uncomplicated nephritis,
while it contains some leukocytes of a different variety, is devoid of
true pus corpuseles, or contains only a negligibly small number of these
elements.! A combination of ftrue and false albuminuria—as, for
example, when nephritis and eystitis are both present—is recognized, as
will appear from what has been said, by the fact that the filtered urine
contains a large quantity of albumin. When, however, the renal affec-
tion is attended by only slight albuminuria—as, for example, in certain
cades of contracted kidney—its recognition when associated with some
other disease, such as a cystitis, may present greater difficulties. But
in such eases symptoms referable to other organs, the heart and blood-
vessels or the retina, and other properties of the urine, such as inereased
quantity with lowered specific gravity and the presence of casts, will
point to the presence of a kidney lesion. It will rarely be ne

for diagnostic purposes to resort to a method proposed by Thompson,
which consists in thoroughly flushing out the bladder and collecting the
urine from the kidneys, by means of the catheter, before it becomes
mingled with the contents of the bladder. P]l certain cases, however,
ureteral catheterization might be of great help in showing whether the
urine from the kidneys is free or not from pus :

In true or renal albuminwreia, with which we are exclusively concerned
in the present work, the albumin excreted in the urine is in the large
majority of cases coagulable by heat, and cannot be distingunished from
the albumin contained in blood-serum, serum-albumin (serin), serum-
globudin (paraglobulin), and nveleo-allamin,  The first usually pre-
dominates over the other two. In very rare cases only one of these
three albuminous substances has been found in the urine, and such
eazses are therefore designated as simple serinuria, globulinuria, and
nueleo-albuminuria respectively.”

The relation between the two substances in ordinary cases of albu-
minuria, which is designated by F. A. Hoffmann as the “albumin
quotient” (serin-globulin), is extremely variable, and frequently differs
not only from the qlmtlent of normal blood-sernm, whieh is 1.5-2, but
also from the quotient of serum in disease and of the blood-serum of the
same individual from whom the urine is obtained. There is nothing

L Hc'ual.ur, in Virchow's Arehiv, exxxi., 1803, p. 385, See also Heinecke, loe, cit., and
Diss. inaug., Jena, 1894,

? Berinuria was observed by F. A. Hoffmann in the ease of a woman suflering from
cancer of the stomach ( Virchow's Are hiv, vol. lxxxix., 271) ; by Pichler and 1iu:%t
after compression of the extremities (Centralbl. f. inu. .E[;:e 1894, No. 17); by F
Boyd (Report of the Royal College of Physicians, }Ldmhmgh 13.3-1}, in ﬂ:-ur cases of
subacute and chronie nephritis, on occasional days; and by J. Strauss | Diss, inang., Strass-
I}ur;_r,, 1895). Globulinuria was observed by Werner [ﬂzuhﬂrﬁ meed. Woeh., 1893, No. 43]1
in a case of acute nephritis ; by Maguire ( Lances, 1886, p. 1082) in the case of a puerpera
woman ; and by M. Matthes in the cazse uf a leukemic woman ( Berlin. kin. Wock., 1894,
No. 24).  Simple “ nueleo-albuminuria ¥ was observed by J. Stranss (loc. eit.) in ehronic
interstitial |1uphritiﬁ and in urine from a cungeﬁl,ml I:iilm,!:,' in a case of em hy&ems.
According to Estelle and Faveret ( Revne des scfences méd., 1882, Na. 11), serinuria or
globulinuria ean be produced experimentally by injecting serin or globulin. The state-
ments of earlier authors are untrustworthy, because they probably confounted globulin
with nucles-albumin.
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wonderful about this, however, as aside from other causes it is to be
remembered that all the albumin contained in the urine is not necessarily
derived from the blood-serum.

Csatdry ' believed that the veloeity in the glomeruli of the kidneys
lowers the percentage of globulin contained in the urine, and that
.umnlm;_j} the thulmn quutmnt rises as the total quantity of urine is
increased. On the other hand, it has been shown by Cloétta ? that the
albumin quotient depends not on the pressure and veloeity of the blood-
stream, but on the structure of the membranes; if the latter are
unusually dense, less globunlin will pass through, and the quotient will
accordingly be greater. Judging from our present stock of observations,
the greatest percentage of globulin is found in the urine of aeute
nephritis, in the urine modified by eirenlatory engo gt,m(-nt, and among
chronic renal diseases in amyloid degeneration (g. e

Nucleo-albumin was formerly confounded with so-called “ mucin’
and even with globulin, and its occurrence in the urine has only !.~.1thm
recent times become a subject of investigation. K. Morner* has shown
that the substanee found by the nsual methods to be * nucleo-albumin
is really albumin in combination with substanees that precipitate albumin,
It iz probable, therefore, that everything that has been written about
“nueleo-albuminuria ¥ refers to such combinations of albumin, and not
to true nueleo-albumin.

As, however, nueleo-albumin is one of the principal constituents of
cells and is also present in large quantities in the kidneys, it is to be
presumed & priori that nueleo-albumin oecurs chiefly during active
destruction of the renal epithelium, as in certain forms of acute (des-
quamative) nephritis.

F. Obermayer? also found nucleo-albuminuria ri-gui.lrly in ju,undite
and after the ingestion of substances that are capable of injuring the
renal epithelium ; K. Pichler and V. Vogt,® after the renal artery had
been compressed for a short time, sometimes in association with ordinary
albumin. In jaundice the “ nucleo-albumin” in the urine may exceed
in quantity the other forms of albumin, A. Kossler™ observed a true
“ pueleo-albuminuria ¥ with easts in a number of renal affections, and
correctly refers its origin to the renal epithelium. (See Urinary Casts.)
“ Nucleo-albumin,” however, also oceurs in the blood, as J. Strauss
has shown®; and, as he and the author have demonstrated, it is al=o
found in transudates. It is therefore quite possible that, like other
forms of albumin, it passes from the blood into the urine. However,
a very marked “mrclen-.illmmmmm ” and even more so an exclusive

’ﬂfu!mh Avrehiv f. Min, Med., 1891, xlvii. and xlviii.
2 Arch. f. exper. Patk., ete., xli1.

*F. D. Bovd (loe. cit. } also found relatively large quantltles of globulin in the albu-
min of a pregnant woman ; very little more, however, than is found in amyloid disease.
He does not state the cause of the albuminuria.

§ Skandin, Areh. f. Physiol., vi., 1895, p. 332.

5 Contralbl. f. Ein. Med., 1892, No. 1. See also D. Sarzin’s dissertation on the
% Excretion of Nucleoalbumin in the Urine,” Berlin, 1894, written at the aunthor's
suggestion. B (endralbl. f. klin. Med., 1804, No. 17.

T Berlin, Hin. Woch., 1895, No. 14. & Lae. eif.
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“ nucleo-albuminuria,” indicates active destruction of renal epithelium,
(See also Albuminuria in the Newborn.)

Ad. Ott! considers * nucleo-albumin ™ a constant constituent of urine ; but, as
the author has already said, K. Mirner no doubt correctly interprets this finding
as applying to the albumin which normally occurs in the urine in combination
with substances that have the imwer of precipitating albumin. In catarrh of the
renal passages, the mucus of the urine pmbu}l::i_v contains true nucleo-albumin in
many instances.?

In addition to the forms of albumin that have been referred to, and
which coagulate on boiling, other albuminous substances occur either
alone or in conjunction with other forms of albumin that do not coagu-
late on boiling, and in this respect, as well as in certain other properties,
more nearly resemble the albumins elaborated during digestion. As all
the albumins of the latter class were formerly designated ¢ peptones,”
the term peplonuria was applied to the excretion in the urine of such
forms of albumin as resemble peptones. Since, however, W. Kiihne’s
investigations taught us to distinguish the last product of albumin diges-
tion from the first and intermediary products, propeptones or albumoses,
and the term pepfone Kiiine was applied to true peptone, the excretion
of the latter body in the urine was distinguished under the term pepto-
nwric in a4 narrow sense from propeptonuria or allumosuria.

I. Peptonuria in the narrow sense, or the excretion of peptone
Kiihne, occurs practieally only in extremely rare cases, except after
experimental injection, as numerons investigations * have demonstrated.
The substance which was regarded as true peptone (Kiihne) was in all
probability one of the albumoses, the varieties of which are difficult
to distinguish from one another and from peptone Kiihne, It is
asserted by Midori Ito,* however, that he found true peptone in very
small quantities in association with albumoses in various diseases, more
particularly in eroupous pneumonia.

II. Albumosuria or propeptonuria, also called peptonuria in
the older sense. Two varieties are to be distinguished. The first con-
sists in the excretion of a peculiar substance, first found in the urine
by Bence-Jones,® which, according to the investigations of A. Magnus-
Levy,® differs from the albumoses in certain essential points and more
closely resembles the albumins, although it also shows some difference
from the latter which precludes its being included in the same group.
In the second form, which is much more common, substances that are
unguestionably albumoses and usually possess the properties of deutero-
albumose are excreted.

(a) Benece-Jones Albumosuria or Albuminuric.—This condition has

Y Prager Zeits. {. Heilk., 1895, xvi.

Hee H. Citron's dissertation, " Ueber Mucin im Ham,” written under the
author's direction, Berlin, 1886, and J. Strauss, foe. eif.

P E. g.: B Btadelmann, ¥ Untersuchungen iiber die Peptonurie,” Wieshaden, 1894 ;
H. Senator, Deutsch, med. Woch., 1885, No. 14 ; Sior, Jakrb. f. Kinderheilk, xxxvii.

8 Dentzeh. Arch. f. Elin. Med,, 1901, 1xxi.

5 Philos. Trans. of the Royal Soe., 1848, i.

& Hoppe-Seyler's, Zeits. f. physiol. Chem., 1900, xxx.
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been observed in only a dozen cases up to the present time! So far as
autopsy and clinical symptoms show, all the patients concerned were
suffering from a grave disease of the osseous system, usually associated
with marked anemia ; this disease was first wguldul as osteomalacia,
but later was found o be of the nature of myeloma, or lym phmtm and
Ivmphosarcoma. The oceurrence of this form of .11hummll ria in osteo-
malacia was recently * observed in a single case. At all events, it may
be concluded from existing observations that the occurrence of the
Benee-Jones albuminous I)mh' in the urine indicates some grave disease
of the bones.

(. Ziilzer succeeded in producing experimentally a severe anemia with transi-
tory Bence-Jones albumosuria by poisoning a dog with pyrodin.

The quantity of Bence-Jones albumin in the urine varies between
1 in 1000 to almost 7 per cent., and the quantities excreted during
twenty-four hours vary between 30 and 36 gm. {1I=1gm|-;-Levv} and
70 gm. (Bence-Jones). The fact that exeretion is very active is
against the assumption that the substance is derived from diseased bone,
and rather sugmests that it is an abnormal metabolic product of the
albumin ingested with the food (Noél Paton, Magnus-Levy).

(&) True albumoswria consists in the L""‘-.bl"LtllHl of albuminous bodies
practically identical with true albumoses—that is, the substances pre-
ceding peptone in the digestion evolution of albumin, especially deutero-
albumoses. As early as 1882 the writer® called attention to the fact
that it oceurs not so very infrequently in varions morbid eonditions,
although before that time the oceurrence in the urine of a form of albu-
min not coagulable by boiling had been noticed in a few isolated cases.
Since then albumoses have often been demonstrated in the urine ; and
in this respect this true albumosuria is distinguished from that of Benee-
Jones's, which, as has been stated, is extremely rare. The quantity of
albumoses excreted in the urine is in general much less than the quantity
of Bence-Jones albumin. The albumoses contained in fresh urine be-
fore decomposition has set in may be derived from the blood like albu-
min itself, or from substances containing albumose that enter the urine
after it has left the kidney proper, such substances, for example, as
spermatic fluid, pus, and the products of tissue tl{ww_m-mtlml

The consideration of this form, called albumosuria spuria in analogy
to albuminuria, need not be discussed in this place.

[F. Parkes Weber,* in 1903, was able to collect 28 cases that he
regarded, upon crmr-.tl analysis, as undoubted instances of Bence-Jones
albumosuria. Abstracts of most of these cases had been previously

' To the cases collected by Magnus-Levy down to the yvear 1900 a case of L. Hugon-
neng (Lyon méd,, 1901, No. 3) is to be added. It is that of a physician, fifty-five vears
of age, who was t-.lltf:"ll ill with severe anemia, and, according to the authors informant,
dev elriji a tumor on the chest about two and a half months before death. The urine
did not become cloudy on the applieation of heat, but in many other respects was identi-
cal with the urine in Bence-Jones albumosuria.

* Jochmann and Schumm, Miinch, med. Waeh,, 1901, No. 34.

i H. E“!-t’!l‘t:&l.rrnl‘r Die _-“-':r.liru'ﬂurier, 15t {;.Hl., Rg-:j"lin, 1332, I 10,

* % Multiple Myeloma with Bence-Jones Proteid in the Urine,"” Awm. Jour. Med. Sei.,
vol. cxxvi., No. 4, Oct., 1903,
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given in a paper by C. E. Simon.! Weber concludes that Bence-Jones
albumosuria is always the result of disease of the bone-marrow, the
large number of instances of its association with multiple myeloma
being striking, Secondary or metastatic tumors in the bone-marrow
appear not to cause it. The association of certain nervous phenomena
and the appearance of the Bence-Jones body in the urine has been sev-
eral times noted (¢f. Anders and Boston, London Laneet, Jan. 10, 1903).

Another interesting observation in connection with this peculiar sub-
stance has been made by Coriat,* who found the Bence-Jones body in
the pleuritie effusion from a patient with alecoholism, Emlvuouutm delir-
ium, tenderness over the ribs, and anemia, The urine failed to show
the ]:'h.'nu:{-—-lunv-s albumose.—ED. |

True albumosuria (albumosuria vera) occurs prmu]m]]} when the
blood is flooded with albumoses ; and the latter substances in turn are
due to one of two causes : (1) the abnormal passage of albumoses from
the gastro-intestinal tract into the blood—alimentary or enterogenous
albumosuric, and (2) the disintegration of cells, particularly of lenko-
cytes, in the blood itself, in the parenchyma of the tissues, or in hem-
orrhagic and purnlent exudates from which the albumoses make their
way into the blood—hematogenous and histogenetic albumosuria,

1. Alimentary or enterogenows albumosuria has been observed after
the administration of large quantities of artificial foodstuffs given as
substitutes for albuminous food, and ll‘-lld."} wnhumng an abundance
of albumoses.  When an uleerative process is going on in the digestive
tract, Chvostek and Stromayer* assert that the ingestion of small quan-
tities—from 40 to 60 gm. (say from 1-2 oz.)—of albumose suffice to
produce an albumosuria. Henece, if =such a test turns ont pualtwe and
other symptoms are present this would be in favor of the existence of
an ulcerative process in the gastro-intestinal eanal, although a negative
result cannot be regarded as a proof’ of the contrary.

2. It is probable the term hematogenous or histogenetic albumosuria
should be applied to the form which oceurs in a great variety of febrile
diseases, especially in fibrinous pnenmonia, purnlent meningitis, empy-
ema, and pyemic and other similar processes.* [The albumose in these
diseases iz by some regarded as due to the direct influence of the micro-
organism upon the body (¢f. Harris, Amer. Jour. Med, Sei., exi.).—Eb. ]
L. Krehl and M. Matthes® go =o far as to assert that the urine of a
febrile individual always contains albumose, which disappears as the
fever subsides ; but the investigations by Finigan in the author’s elinic
failed to confirm the observation that albumoses cccur constantly in the
urine of febrile individuals.® This form of albumose, like the deutero-

1# Observations on the Nature of the Bence-Jones Albumin,” Am. Jour. Med. -5:[!’5..,
vol. exxiii., Mo, 6§, June, 1902,

% & The Oecurrence of the Bence-Jones Albumin in a Pleuritic Effusion,” Am. Jour
Med. Sei., vol. exxvi., No. 4, Oct., 1903.

8 Wien, klin, Woeh., 1896, No. 47.

* 8. Robitschek, Zeits, i kin. Med., xxiv. ., P. 566 ; Stadelmann, loe. cit. ; H. Benator,
Drewtseh, Med. Woch., 1895, No. 14 ; Hr Leick, thid., No. 2. Tto, foc. il

& Deutach. Awrch. f blin, Med., liv. . p- 501, & Diss, irmu{.;., Berlin, 1902,
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albumoses pmducml during digestion, canses fever when injected suben-
taneously into guinea-pigs.

This group includes also the albumosuria which oceurs in varions
ﬁ*ﬂrif{; and non-febrile infections and intorications, such as septicopy-
umm, acute \'elltm atrophy of the liver, gangrene, phosphorus-poison-
ing, after the unun*tmn of tuberculin, '1m| in lllhtl' similar conditions.
“ Peptonuria” or albumosuria, which, according to Fischel, occurs
during pregnancy, and espec mll\.' dum]g the puerperium as a result of
involution of the uterus, as well as the albumosuria that is oce: wsionally
observed in leukemia, scurvy, and other grave diseases of the bload,
also belongs in this category. !

Albumosuria, with or withont albuminuria, has further been observed
by Kippen and by Mever and Meine® in various acute and chronie
paychoses ; and probably has the same origin and significance as the
albumosuria which oecurs in nephritis, and which will be disenssed pres-
entlv. In some eases, however, the albumosuria appears to be indepen-
dent of any renal ills—.msﬂ, and must be attributed to an ov erloading of
the blood with albumoses, which in turn is probably the result of the
intestines being flooded with albuminous material (in polyphagia?) or
of a funetional disturbance of the intestine.

In disease of the kidney, cspecially in aecute and chronic nephritis,
albumosuria oceurs not infrequently either as a concomitant or as a
precursor of albuminuria ; and when the renal condition clears up it
sometimes persists after the albuminuria has subsided. The phenomenon
is diffienlt to explain. As in such cases the greater part of the albumin
is derived from the blood, it is justifiable to assume that, as the blood
always contains small quantities of albumoses, some of the latter eseape
along with the albumin, The |:n1n-4=nm of albumosuria without albu-
minuria may be explained by the fact that albumoses are more readily
dialysable. Yet, on that h‘p‘]}{}ﬂlt'—ll‘-x it is difficult to understand w hv
albumosuria is on the whole not a common ocenrrence. The possibility
that the kidneys themselves are the source of the albumosuria through
the disintegration of the tissue, a= in the eaze of nuclec-albuminuria
(see above), or the conversion of the albumin or part of it into albu-
moses, should also be remembered.

Secondary conversion of albumin into albumoses or “ peptones” may also
accur in the urine under the influence of digestive ferments such as pepsin (Sehr-
wald?), or ferments similar in their action present within the urinary passages or
:levelnpmg outside of the body during the decomposition of the urine (Ter Gri-
goriantz*). Generally, however, this digestive action is prevented by the =aline
constituents of the urine (St.ldelm.mn,, loc. cil.).

Finally, the fact that the albumin in an albuminous urine may give rise to
the formation of albumoses after prolonged boiling, to which the writer called
attention a long time ago, must not be overlooked.®

1 A. Liwy and P. Fr. Richter ( Berlin. lin. Woek., 1897, No. 47), found albumoses in
the blood after inducing artificial leukocytosis.

* Kippen, Arch. f. Paychiatrie, ete., xx., p. 825; Mever and Meine, ibid., xxvii., p.
614, 3 Min‘a‘r.ﬁ airedl, “"ﬂf'.i'r 13’“0 "': 24,

4 Zeits. f. physiol. Chem., vi. and Diss, ‘inang., Dorpat, 1882 : Sior, J'n-" ci,

S Benator, in Firchow's ..-‘lr'c.ﬁmr lz., 1874 ; Stadelmann, loe, eit. ; Liwy and Richter,
loe. il
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Tests for Albumin.—In order to demonstrate the presence of
any form of albumin, the urine must be perfectly clear. Turbid urine
must therefore be filtered before an analysis is made, and, if necessary
—that is, if simple filtering does not elear it up sufficiently—must be
shaken up with a little burnt magnesia. If the urine is very coneen-
trated, it is advisable, in order to obtain more trustworthy results, to
dilute it with water.

The oldest method, the ove by which Cotugno discovered albumin
in the urine, consists in boiling the urine, which must be acid in reaction.
It is not very reliable, because it produces turbidities that are not due to
the presence of albumin, and if the quantity of albumin is very small
the test is not to be depended upon. If a little nitrie acid is added to
the boiled urine the test is somewhat more reliable, as the nitrie acid
clears up the other turbidities which are due to earthy salts ; but small
quantities of albumin may escape detection because they are destroyed
by boiling with nitric acid, and the albumoses are altogether overlooked
because they remain in solution at high temperatures.

The writer recommends the following methods as trustworthy and
at the same time sufficiently sensitive in every instance for the require-
ments of general practice.

1. Nitrie Acid Test, —While the urine is cold, pure (officinal) nitric acid is
added—best by means of a pipet—by carefully allowing it to flow down along the
side of the test tube held at an angle, so that the acid, which is heavier than the
urine, eollects at the bottom of the tube, where it forms a plainly visible layer, #
to 1 em. (about } in.), in thickness. Inthe presence of albumin or albumoses a
white precipitate of varying thickness is formed af the plane of contact of the two
Jhuwids and spreads wpward ; if the quantity of albumin is very small, the cloud
forms only after one or two minutes. When the urine contains a great deal of
;Jigmr‘:nt a brown or violet pigmentation may appear between the urine and the
ayer of albumin; but this does not interfere with the recognition of the albu-
minous cloud. When the urine is very concentrated the addition of nitric acid
not infrequently produces a cloud, which is due to urates, and which might pos-
sibly be mistaken for albumin. If, however, the nitric acid is added exaut%-y as the
writer has indieated above, the turbidity due to urates, which iz delicate like a
veil and may appear crystalline to the naked eye, spreads from above downward
and disappears when the urine is slightly warmed; these two points serve to dis-
tinguish it from the turbidity due to albumin. In doubtful cases the test may be
repeated after diluting the urine, as the urates then remain in solution. Finally
a cloud may appear on the addition of nitric aeid when the urine contains certain
excretory products which occur after the ingestion of resins or balsamies; but
these substances are dissolved by alcohol or ether.

If by this test a precipitate is formed that is not due to uric acid or acids
derived from resins, it may indicate ordinary albumin (serin and globulin) or albu-
moses or both. If the precipitate disappears on the application of heat, it is
composed of albumoses, It is advisable to take another specimen of urine and
repeat the test in the inverse order—that is, the urine, which must be aecid in
reaction, is first boiled and then treated with nitric acid—by this r{ur{mcdum a clond
due to phosphates is dissolved while the albumin remains undissolved, If the
precipitate should first form after the urine cools, it would indicate the presence
of albumoses,

When the urine contains a very minute quantity of albumin a precipitate 1s
sometimes formed on hoiling, which disappears wholly or in part after the addi-
tion of nitric acid. In this case a greater part of the precipitate is due to phos-
phates, and the quantity of albumin iz so small that it is recognized only after the
urIi]m& has completely cooled and the albumin has settled to the bottom of the test
tube.
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2. Potassivm Ferrocyanid Tesf.—If the urine has an acid reaction a few drops
of aeetic acid, or if it is alkaline, enough acetic acid to make the specimen dis-
tinetly acid, are added, and then drop by drop a solution of pofassium ferrocyanid.
In the presence of albumin or albumoses a cloud or precipitate occurs, either at
once or after a few seconds, depending on the quantity present. When the urine
is highly concentrated it is well, for this test also, to dilute the specimen with
water. If the addition of acetic acid alone produces a cloud—from urates,
uric acid or nuclec-albumin—the urine must be filtered before the ferroeyanid
is added. In this test also any albumoses that may be precipitated are dizssolved

by heat.

F 3. Sodinm Chlorid or Sodiwm Sulphate Test.—The urine is treated with acefie
acid until the reaction is markedly acid, when an equal quantity of a safurafed
solution of sodiwm chlorid or sodiwm sulphate is added and the specimen heated until
it boils. If a precipitate forms before heat is applied, it may be due to albumin
or albumoses. The latter are dissolved by heat and rc[:rccipimte on cooling. If
the zpecimen contains a very small quantity of coagulable albumin, no precipitate
oceurs until after the specimen has been boiled.

Finally the writer will mention, on account of its great convenience, the
test with metaphosphoric acid recommended by Hindenlang. A small piece of the
solid (molten) acid, which may be carried in the pocket, is previously dissolved in
a little water and used instead of nitric acid, as in test 1.

[From the fact that positive results are usually so readily obtained
in testing albuminous urines, physicians, in the hurry of their routine
examinations, often grow careless and fall into error. Thus, the pre-
caution to acidulate the urine with acetic acid after heating may be
neglected and a cloud of phosphates be regarded as albumin. Or
the whole test tube of urine is heated rather than the upper stratum
of the well-filled tube, and the contrast effect between the clear, cool,
lower stratum. and the heated upper stratum that is cloudy from the
precipitated albumin is lost. The heat test should, as has been said,
always be controlled by some other. An error is sometimes made by
failing to remember that with small amounts of albumin the ring at the
point of contact of the urine and nitrie acid may be formed only after
one to two minutes. A rough quantitative test for albumin, that of
Brandberg, is based on this fact, the time of appearance of the ring in
suceessive measured dilutions of the urine being noted, and from these
data the amount of albumin estimated from comparison with tables pre-
pared from observations on the time of appearance of the ring in urines
with known percentages of albumin., The clond from urates should be
thought of especially in the concentrated urines. The dilution of the
urine or the application of heat will, as has been said, help one to avoid
this error, as in the diluted and in the heated urine the urates will
not caunse this cloud. The fact should also be remembered that the
cloud of urates forms above and works downward, differing in this
respect from the cloud of albumin.—Eb.

These tests, by means of which 0.04 to 0.05 parts in 1000' of
albumin can be detected in the urine, suffice for all practical purposes ;
and if the result is negative, “albuminuria” may be exeluded. Even
smaller quantities of albumin occur in the urine, however, and require
for their demonstration more delieate tests. DMany such tests have
been given, but they are not all free from fallacies. The sulphosalicylic

! In pure solutions of albumin they are even more sensitive.
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acid fest of G, Roch, by which it is possible clearly to demonstrate 1
part of albumin in 50,000, may be recommended. The acid may be
used in solution, or, according to Mankiewicz,' by adding a piece as
large as a pea to 10 c.e. of urine and shaking the mixture. The pre-
cipitate is formed either at once or in the conrse of a minute, depending on
the quantity of albumin present, Another very delicate reagent, which
is recommended by Ed. Spiegler,® consists of 8 parts of bichlorid of mer-
eury, 4 parts of tartaric acid, 20 parts of glycerin, and 200 parts of
distilled water. This reagent is said to detect albumin or albumoses in
the proportion of 1 : 350,000, a whitizh ring being formed at the plane
of contact of the two fluids. In order to eliminate any nueleo-albumin
(* muein ) in performing these tests, the urine is to be diluted and
treated with acetic acid, and the resulting precipitate, if there be one,
removed by filtering.  Ad. Jolles* recommends the following mixture :
A parts of bichlorid of mercury, 10 parts of succinic acid, 5 parts of
godium chlorid, and 250 parts of distilled water. An egual part of
this mixture is added to the urine after it has been acidulated with
dilute acetic acid.

The occurrence of such minute traces of albumin in the urine,
as has been said before, is of no practieal importance; it possesses
some theoretic significance, however, to which the writer shall return
later on.

As regarnds the demonstration of the individual varieties of albumin—serum-
albumin, globulin, nucleo-albwmin, albumoses, and peplone—the presence of all of
them, with the exception of peptone (Kiihne), can be determined by inference
if the tests given above under 1, 2, and 5 are properly employed. Serum-
albumin and globulin, which usually oecur in conjunction (see a ve} and are
thrown down before the specimen is heated, especially by tests 1 and 2, are not
redissolved by heat; henee, if the precipitate is completely dissolved, the presence
of albumoses (propeptone) may be inferred ; and if it is only partially dissolved
albumoses in conjunction with coagulable albumin may be suspected. A clou
produced by the addition of acetic acid (2 and 8) may be due to globulin, or more
particularly to nucleo-albumin; globulin would be dissolved by a small excess
of the acid, while nucleo-albumin would not be so dissolved.

A more trustworthy method of demonstrating glefulin consists in diluting a
quantity of elear urine in a long test tube with a large quantity of distilled water
until the specific gravity falls to 1001 or 1002—when a globulin cloud not infre-
quently develops—and adding a drop of diluted acetic or borie acid. After a
time the globulin precipitate settles at the bottom of the tube as a loose white
powder, which may be tested by additional reactions. When it is desired to pre-
cipitate all the globulin contained in the gpecimen, the urine should be rendered
faintly allaline by the addition of ammonium hydrate, filtered an hour later, and
then treated with a quantity of newfral ammoninm sulphate solution equal to the
volume of urine. The filtrate from thizs mixture, freed from globulin, contains
gerum-albumin, a2 may be demonstrated by acidulating and boiling or by any of
the ordinary tests for albumin (see above). The presence of * nucleo-albumin”
may be demonstrated by diluting a clear specimen of urine with three times the
quantity of water and rendering it strongly acid by the addition of a considerable
quantity of acetic acid. After filtering, the precipitate, which is insoluble in
acetic, but readily soluble in hydrochloric, acid, may be, for purposes of greater
aceuracy, dissolved again in an alkaline solution and then reprecipitated by the

! Mankiewicz in Casper and Lohnstein’s Monatshericht iiber Krankh. des Harnapparats,
189, No. 11.
E Centralbl, f. bin. Med., 1893, No. 3. 3 Therap. Wach., 1896, No. 5.
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addition of magnesium sulphate. In contradistinction to mucin,' this precipi-
tate, when boiled for zome time with some dilute mineral acid (hydrochloric or
sulphuric), does not yield a reducing substance that reacts (with copper sulphate)
in an alkaline solution.

Albumoses ( propeplones) are recognized, as the writer has already said in connec-
tion with the above tests, by the fact that the precipitate which forms after the
addition of the respective reagent to the cold urine dissolves on the application
of heat and reappears when the specimen has again cooled. [f greater accuracy
is desired, test 3 18 used, but the urine is afterward heated and filtered while hot,
so that the coagulated albumin remains on the filter paper. In the presence of
albumoses, the filtrate on cooling will show a precipitate of varying density,
which may be intensified by the addition of concentrated ammonium sulphate,
and which also gives the biuret reaction.

In order to obtain the albumoses az free as possible from admixture, particu-
larly with urobilin, which also gives the biuret reaction, it is advisable to adopt
the following method, devised by v. Aldor:* The urine is first acidulated with
hydrochloric acid, and, if necessary, freed from albumin by the addition of a 15
per cent. solution of trichloracetic aeid; it is then treated rapidly with a 5 per
cent. solution of phosphotungstic acid until no more precipitate is produced ; the
specimen is then centrifugated, and the precipitate is taken up rapidly in alcohol
and again centrifugated until it ceases to take up pigment. The precipitate is
then taken up in water and tested for the biuret reaction.

The presence of Bence-Jones albunmin is recognized by the appearance of a
cloud in acid urine immediately after warming, the interval depending on the
saline content ; the cloud entirely or nearly disappears at the boiling-point and
reappears again on cooling. Aleohol precipitates the albuminous body ; the fresh

recipitate is soluble in water, gives the biuret reaction, and responds to reagents
in the same way as the albumoses, although in individual cases some differences
are observed. 1

In order to demonstrate the true Kiihne pepfone (see p. 22), the urine must be
free from albumin. IFf necessary, therefore, coagulable albumin must first be
removed, preferably by method 3, which at the same time removes any nucleo-
albumin that may be present. A large quantity (300 c.c.) of acid urine is then
placed in a water bath at 60° to 70° C. and saturated with ammonium sulphate;
after it has cooled it is filtered, the filtrate is rendered faintly alkaline with sodium
carbonate and again treated with ammonium sulphate as before. This second
filtrate is then accurately neutralized with acetic acid, and then precipitated for
the third time with ammonium sulphate in the presence of heat. e filtrate
obtained after this third precipitation is then boiled down, treated with a tannin
solution, and allowed to stand until all the precipitate has settled at the bottom.
The precipitate, after being dried, is heated for a few minutes with baryta (barium
oxid) water and a little caustic barvta in boiling water, filtered after one or two
hours, and the filtrate tested for the biuret reaction. If the filtrate is very highly
colored, it may be previously decolorized by the addition of a little neutral lead
acetate.

To make an accurate guanfifative determination of albumin, the latter must be
carefully precipitated and washed and the dried precipitate weighed; but this
method is very circumstantial and time-consuming. A similar procedure would
alzo be necessary to determine the individual forms of albumin, some of which
cannot be completely precipitated. Other methods for quantitative analyais,
such as polarization and colorimetry, are more convenient but less accurate. In
practice accurate quantitative determination may be dispensed with, the propor-
tion of albumin being estimated approximately by comparing the height of the
precipitate in test tubes of the same size when the zame quantities of urine are
used. A very convenient, but by no means accurate, instrument is Eshach’s affu-
minimeler. A definite quantity of urine is mixed with a definite quantity of a
golution of picric and ecitrie acids (10 parts of pieric acid, 20 parts of citric acid,
and 1000 of water) in a test tube empirieally graduated in units per thousand,

! According to J. Strauss (lee. cit.), mucin iz sometimes found in cystitis. In
this condition, and perhaps in many cases of renal albuminuria, the mucus is derived
from the mucous membrane of the urinary bladder or the mucous glands in the pelvis
of the kidney. ! Berlin, Hin, Wock., 1890, Nos. 35 and 36.
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and allowed to stand for twenty-four hours. The height of the precipitate (albu-
min) depends, among other conditions, on the external temperature; hence, in
order to obtain comparable readings, the temperature should be as uniform as
possible,  Highly concentrated urine should first be diluted, as uric acid and
coloring-matter will be precipitated in addition to the albumin if this precaution
is neglected.

_As the scale of this albuminimeter is not carried beyond 7 parts in 1000, the
urine must be diluted with a definite quantity of water if the proportion of albu-
min exceeds that amount, when the proportion of albumin for the original urine
can be calculated. The following procedure, recommended by Th. Lohn-
stein,' has the advantage of being more accurate, and it is at the same time com-
{mmuvcly simple. The specific gravity of the urine is determined to 5 decimals
v means of a special areometer devized by the originator of the method; the
albumin is then removed by boiling if necessary, the addition of a little acetic
acid, and after enough water has been added to the filtrate to restore the original
volume, the specific gravity is taken again. The difference between the two
rendings multiplied by 720 gives the proportion of albumin contained in the
specimen.

|In practice, besides the Esbach method and the rough estimate made b,
noting the height of the column of albumin that forms aiter precipitation an
standing for several hours, there may be mentioned the estimation made by noting
the thickness, density, and quickness of formation of the albumin ring at the
wint of contact of !I'u-. urine and nitric acid. This i, of course, only an approx-
imate estimate, and is of value only after one has had experience. In attempting
a tfuali[-_iluti‘i-'e estimate by this method, the same reagent glass, preferably a coni-
cal sediment glass, should always be emploved, the same amount of urine and
acid, and the same conditions, so far as possible, as to light. It is remarkable
how one, by training, can in this way approximate the amount of albumin in a
specimen of urine. Also h‘i' the use of the centrifuge, employing graduated tubes,
guch az the Purdy tubes, and previously diluting when the percentage of albumin is
seen to be high, a quite accurate and rapid quantitative examination ean be made,

Much confusion often arises, at least in the United States, because zome phy-
sicians make these approximate quantitative examinations in one way, others in
another, and because percentages are sometimes stated according to the weight
standard and again according to that of volume. It should always be made clear
when reference is made to a volume percentage, Thus, a statement that there is
3 per cent. albumin in a urine would mean an exceedingly large amount if a
weight percentage is meant; a much smaller amount if a percentage by volume
is implied.—FEp.|

The quantity of albumin excreted in the urine usually varies from a
mere trace to several grams in a thousand. An albuminuria of more
than 10 parts in 1000 is rare ; in exceptional cases larger quantities (6
to 8 per cent.) have been observed. The writer made such an observa-
tion for several consecutive days in a case of subacute nephritis,

Physiologic Albuminuria.—For a long time the doetrine pre-
vailed that normal urine is abeolutely free from albumin, so that the
most minute exeretion of albumin was regarded as pathologic and as a
sign of ¢ Bright’s disease of the kidneys,” Later, however, when
analyses were made with greater frequency and more delicate methods
were employed, albumin was found in eases in which no renal affection,
or even any other disease, could be demonstrated ; and this exeretion
of albumin was therefore regarded as a purely functional disturbance.
This discovery cast a shadow of doubt on the importance of albuminuria
as a symptom of disease, especially as albumin continued to be found
with ever-inereasing frequency in normal urine obtained from healthy

individuals as the tests employved inereased in delicacy and sensitive-

1 Piliiger's Arehie, lix. and Ix.
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ness.) It was at first believed that the substance thus demonstrated in
normal urine was not the ordinary coagulable albumin, but nucleo-
albumin, formerly regarded as mucin, The experiments of H. Winter-
nitz,* Petersson and Paykull,® however, and especially the numerous
experiments of Ed. ':ﬁpmglf:l'* make it impossible to doubt that not
only nucleo-albumin but also ordinary albumin may oceur in normal
urine. Indeed, Spiegler, using the extremely sensitive test devised by
himself (see p. 28), found traces of albumin so frequently in persons
of the better class that he sometimes experienced some difficulty in
obtaining urine absolutely free from it.

Finally, it has been proved by K. Morner,® beyond the possibility
of a ﬂnuht that albumin ::‘:EI‘IIH]-H".IHHIIII} is a mormal constituent
of urine, in quantities of 22 to 78 mgm. in the liter (L0022 to .0078
per cent.). The substance formerly described as the nuecleo-albumin
(muein) of normal urine, Mérner believes to be a combination of albu-
min with substances that precipitate albumin (especially chondroitin-
sulphurie acid).

Incidentally, it may be mentioned that, as P. Simader® has shown,
traces of albumin are constantly present in the urine of the lower
animals as well as in that of human beings.

Albumin therefore resembles many other substances which were for-
merly regarded as abnormal constituents of the urine, and which later by
means of improved methods of analysis have been demonstrated to be nor-
mal cnnqtltuenta, nlthmlgh present nnlv in minute quantities ; as, for exam-
ple, sugar, inosit, oxalic acid, urobilin, indican, fat, and the like. These
bodies eannot be found in ev ery specimen of normal urine ; ; but under
certain physiologic conditions they make their appearance in inereased
quantities and become more readily demonstrable. The condition is
then termed ¢ physiologic glyecosuria, oxaluria,” and the like. The
same observation applwn in the ease of albumin. Although the sub-
stance can be discovered in normal urine only by the most delicate
reactions, and then not invariably, it appears in considerable quantities
under certain conditions that are fully within the limits of health, and its
presence can then be recognized by the usual tests for albumin that
have been given above. The condition is therefore called ¢ physiologic
albwminuria,” just as we may speak of physiologic emphysema and
the like,

The theory of ecertain authors, among them v. Noorden and Mal-
fatti/ that in physiologic albuminuria the substance iz not trne serum-
albumin but nueleo-albumin has now been completely disproved. Under

! For further discnssion of this point and for the literature relating to albuminuria
in general the reader is referred to Senator: Albuminurie, 2d ed., Berlin, 1890; and his
article entitled “ Albuminurie,” in Fulenbury's Realeneyklopidie der gesummten He ilkunde,
3d ed., vol. i., 1894 ; and the article ® Functionelle Albuminurie,” by L. Goldstein, in
Fiilzer' 5 and E}ber!unrjer’s kin, Hondb, der Krankh. der Harn- und Serualorgane, Part L,
Leipzig, 1893, : Zeits. f. physiol. Chemie, xv., 1891

e Dpsa]a. ?dlcnrcfomm " ete., cited in Virchow's Jakresher., 1893, 11, p. 284,

Lar eit. 3 Loc. cit. & Zeits. f. Thiermed., N. F. 1. 6., 1807,
Noorden, Deuisch. Arch. f. Kin. Med., xxxviii. ; Maifattl, Wien., ki, Woeh.,
13‘91 l\ﬂ 24,
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normal conditions nuecleo-albumin does not oceur in the urine; for,
as the writer has just said, Mirner has demonstrated that the substance
which was formerly regarded as nucleo-albumin is really albumin that
has been precipitated in an acetic acid solution by the substances
capable of precipitating albumin which are also present in the urine.
It the latter substances do not suffice to precipitate all the albumin
its presence can be demonstrated by the usual reactions.

Since, therefore, albumin is a normal constituent of urine, it is evi-
dent that it may becmnu augmented under normal conditions. In other
words, physiologic albuminuria is quite conceivable, just as other normal
constituents of the urine, of which a mere trace that is very diffieult to
detect is present under ordinary conditions, may become inereased and
suseeptible of being demonstrated by means of the ordinary reagents (see
p. 30.), though the conditions producing this increase do not overstep
the physiologie limit.

It goes without saying that it is impossible to draw a sharp line
between physiologic and pathologic albuminuria, just as it is difficult to
say where health ends and disease begins. Just as in cases of glyeo-
suria it is sometimes difficult or even impossible to tell whether the con-
dition is still within the limits of the physiologie or has entered the
domain of the pathologic, so there are cases of albuminuria which oeceupy
the borderland between health and disease, and do not become pathologic
unless the causal factors of the albuminuria continue to exert their influ-
ence on the organism.

An albuminuria can be called physiologic with absolute certainty
only when very small quantities of albumin ave found in the otherwise
normal wrine of a healthy individual not beyond middle age, and then only
at intervals and after certain definite extraordinary but physiologic causes.
Such eauses are severe muscular exertion, an unusually hearty meal,
especially one consisting of food rich in albumin ; a cold bath, emotional
excitement and mental overexertion. Unless at least one of these causes
is present in association with the above-named conditions, the writer
regards the verdict as, to say the least, doubtful.

If several of these conditions are present at the same time there is,
of course, a proportionately greater tendency to albuminuria. Hard
museuler labor at first produces albuminuria in persons unaceustomed to
it ; although later, after the hardening process is completed, the albumin
disappears from the urine. Albuminuria is observed in recruits after
long marches ; after all kinds of athletic exercises, especially those
involving exertion of the muscles of the pelvis and leg, "such as bicyeling,
riding, snow-shoeing, mountain-climbing, foot-ball, and the like. As
the albumin disappears after a time if the exercises are kept up, it is
evident that the albuminuria is due to a physiologic and not to a morbid
process in the kidneys.

It is impossible to say with any degree of positiveness how much
should be regarded as a “small” quantity of albumin. Personally,
the writer is not inclined to regard an albuminuria that exceeds 0.4 to
0.5 in 1000 as “ physiologic,” even when everything else in the case
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favors that view.! Nor should the fact that albuminuria occurs re-
peatedly in an apparently healthy individual as a temporary symptom
be regarded as a proof that the albuminuria is physiologic.”  For,
like any other symptom, even a pathologic albuminuria is subject to
remissions or if it is v ery ‘-ll""ht to mmplvtu infermissions, \uthmg 15
more common than to find thL excretion of albumin showing marked flue-
tuations in the course of twenty-four hours ; thus, with rarve exceptions, less
albumin iz exereted during the morning hours after a night’s rest, and
the albuminuria may even disappear altogether, to inerease again =ome
time in the course of the day, and reach its maximum sconer or later,
according to the individual’s condition,

When albumin disappears for a time in the course of a day and the
remaining functions of the organs are normal or show but :-Ilgl]t lis-
turbance, the condition has been wlled ¢ yelie albuminuwria,” after
Pavy But this ¢ evele 7 depends altogether on external {‘umlnn ms, and
ean, as a rule, be modified by changing these conditions. The causes
include, in addition to the same influences that have just been enumer-
ated as producing so-called “ physiologic ¥ albuminuria, sexual excite-
ment, coitus, masturbation, pollution, and a number of other stimuli of
which individuals are not conscious, and which exert their influence
during the day and during the waking state, but not at night. If these
lnﬂucmu: and stimuli are suppressed as nnwh as |m~*-|hh: rllmng the
day and transferred to the II],‘-_"II[ remissions and intermissions in the
albuminuria nsually oceur in the inverse order.

Cyelic albuminuria is distinguished from pa’wﬂ:m’a{m- albuminuria in
that it does not require for its production the operation of any extra-
ordinary exeiting cause that is, however, still within plwilﬂlﬂglr limits ;
the normal l}mlugw fanctions—in fact, the ordinary needs of every rl.n'
life—=uffice to bring about cyelie ﬂfhtlmumnd "The most frequent
form, which oceurs while the subject is in the erect position, stand-
ing, \*.'11L:11g, sometimes also sitting and kneeling, has attracted most
attention and has received a speecial name, probably because it is
observed more frequently th:.‘!ll any other. Htllllllg* calls it albumin-
uria of posture or “ orthostatic” albuminuria; Heubner® recently
proposed the term * orthotic” :llhumimlrin, and regards this particular
form as identical with Pavy’s “evelie” albuminuria. In this, however,
he is wrong, as the “ eyelie” appearance of albumin, as the writer !m
said, may be due, .Iltlmugll more rarely, to influences other than the
erect posture. The writer has seen-cases in which the albuminuria did
not occur after assuming the ercet posture, but appeared after a meal ;
and others in which only the morning urine, passed hefore ar ising, con-
tained albumin, the albuminuria being due to nightly mashurbation, and
ceasing when measures were taken to prevent the abuse. To be consist-
ent, tlmr{tﬁ}re we shonld have to adopt the terms digestive, masturbatory

Tt appears from numerous publications that eareless readers have mi=understood
this statement and concluded that the anthor asserts that an albuminuria not exceeding

3 ||:I 1“““ L5 'E'In]!"i"‘-lﬂlﬂ“ll: L'F t]’llj l]r]I'I.E' ﬂt.l'll_-",.h'\'l'-\{‘.' .I!ITIE‘.ITH o ]'I'i" NOrne !1

* Laneet, 1887, p. 1159.
3 [leber chron. Nephritis und Albuminurie tm Kindesalter, Berlin, 1897, p. 60.
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albuminuria, and the like, in addition to orthostatie or orthotic albumin-
uria, which would be a useless overloading of the nomenclature. Be-
use edema may develop while a patient is walking about and dis-
appear when the recumbent position is assumed, thizs form has not
received the designation of orthostatie or orthotie, to distinguish it from
other forms of edema.

The causes of the intermittent appearance of physiologic or patho-
logie (eyclie) albuminuria probably vary in accordance with the various
exeiting circumstances,  In muscwlar erverfion, which is by far the most
common exciting canse, two factors are to be considered : the eirenlation
in the kidneys, and the irritation of the kidneys, by the metabolic prod-
ucts generated during muscular activity.

As regards the cireulatory conditions, there can be no doubt that
when the body is in the erect posture, as during walking and standing,
and to some extent in the sitting and kneeling postures, the circulation
iz impeded in the entire territory of the inferior vena cava, which, of
course, also includes the kidneys, and retardation of the blood-stream
with stasis is therefore more likely to develop than when the body is in
the horizontal position. If the renal parenchyma is only slightly
affected and the heart at the same time is weak, the occurrence of albu-
minuria on assuming the erect posture is quite coneceivable as an expres-
sion of congestion, just as edema appears in the ankles and feet and
disappears again when the patient lies down. It is also possible that
the slight metabolic changes which take place when the individual is
standing or walking about may contribute to the production of albumin-
uria in kidneys of low resisting power. The investigations of Zuntz
and Schumburg, Albn, Henschen,' and others show that during violent
musenlar evertion, as in certain athletic pursuits, cardiac insufficiency
with extreme congestion, going on to eyvanosis and dyspnea, may develop
and lead to albuminuria with urinary ecasts, even when the kidneys are
healthy. In this case it is possible that the metabolic products which
are formed in excessive quantities and accumulate in the blood are
associate causes by virtue of the irritation they exert on the kidneys.

P. Edel® attributes the favorable influence of the horizontal position to the
“ physiologic truth that the blood-pressure is them much greater than in the
erect posture.” A number of observations taken by Dr. E. Ekgren in the writer's
clinic with Giirtner’s tonometer do not confirm this “truth.” The results
were extremely variable, but on the whole rather indicated a diminution of
pressure in the horizontal position, FEdel also observed a diminution of
the albumin after meals in some cases, and attributed the diminution to the
increased velocity in the cireulation of the kidneys, causing augmentation of the
quantity of urine and diminution of the quantity of albumin. As the writer has
already said elsewhere, he has not infrequently seen the albuminuria increase after
the midday meal, or even appear for the first time at that period of the day.
Blood-pressure falls during digestion, as is shown by the investigations of Colombo,
H. Weisz and Ekgren.® althongh the fall is preceded by a short period during
whieh, probably owing to the act of mastication, there is a temporary rise.

! Zuntz and Schumbure, Dentseh. militdrarad, Zeite., 195 Albu, Berlin, Hin. Waek.,
1897, p. 202 : Henschen, “ Skidlauf und Skidwettlanf.,” Jena, 18949,

I Mitneh. med, Woek., 1901, Nos. 406 and 47.

*8. Ekgren, Zeits. f. physibalische w. dintetiseche Therapie, 1901, v., p. 191
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The writer’s own experience &llhg:_eﬁta a 1.1.*11'111n;3r against regarding
in every case and without exception these intermittent or “(u,iu' ¥
forms of albuminuria as mere functional disturbances without signifi-
cance, even in the absence of other pronounced signs of diseases, Such
an albuminuria in the majority of, although not in all, eases is in his
upmmu a sign of a very insidious 1lf-pllr'.|t|-=. The condition is observed
in young people, anu:r,lllll-' in growing glrh the nephritis to which it
points is usually secondary to some infectious disease, as scarlet fever,
diphtheria, infections angina, or the like, and remains latent for a long
time, until the intermittent, or in some eases remittent, albuminuria is
discovered by accident. The fact that children and young adults are
most exposed to such infections at once affords a ready explanation of
the oceurrence of this form of albuminuria (“ albuminuria  adolescen-
tium "—Gull).  With proper management the morbid process may be
arrested or the disease entirely ¢ m{-{l but in some cases; after the con-
dition has lasted for years, uuuquwuml symptoms develop, especially in
the vascular apparatus. (See Nephritis, Acute and Indurative, Symp-
toms, Etiology, Diagnosis, ete.) In every case of “eyelic” albumin-
uria, therefore, a minute search should be made for one of the known
exciting causes of the eycle—that iz, the appearance of albuminuria at
certain periods only—and if any such cause is found, it should be removed
i’ possible.

A number of different theories have been advanced in regard to the
place where the execretion of albumin takes place in the kidneys, in
harmony with the diversity of opinion in resard to renal exeretion
itself, and especially the function of the glomeruli. Most of these theo-
ries are based on the msumptmn that the albumin in these, as in most
other pathologie ecases, makes its way from the blood into the urine
thmugh the glumernlal* vessels, and while this dx-uruptmu has a good
deal in its favor, it cannot be regarded as applicable in every instance.
It is not at all inconceivable that albumin might make its way into the
uriniferous tubules from the interstitial blood- and Ly :nph-vm«eln it the
epithelial covering becomes damaged and the normal function is inter-
fered with ; moreover, if the epithelium is destroyed, it is possible that.
not only nueleo-albumin, as was formerly thought, but perhaps also true
albumin, may be liberated and escape in the urine.  Finally, albumin-
uria may be ]}mdurwi by disease of the epithelinm covering the urin-
iferous tl.l-i}l'lEL‘f:'u which under normal conditions possibly absorbs a part
of the albnminons fAnids that escape from the glomernli, so that, if’ the
epithelium becomes diseased, this absorption is interfered with.

In the eases now under dlﬁl'_-llhhl{.ﬂll, in which albumin occurs in nor-
mal urine, and in cases of physiologic albuminuria, the assumption of
grave injury to the uriniferous tubules is hardly admissible ; if this were
so, not only albumin, but also nueleo-albumin, would appear in the
urine ; but this is not the ease, as has been explained. The writer is
therefore ineclined to accept the current theory, that the sonree of the
albumin found in normal urine and in ¢ physiologic albuminuria” is to
be cought in the glomernli.
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The writer may refer to the well-known theory of Heidenhain, that
the glomeruli represent a true glandular apparatus, the epithelium of
which possesses the faculty of separating water and its soluble salts
from the blood and at the same time arresting the albumin. On this
theory every form of albuminuria must be regarded as pathologie. The
oceurrence of albumin in normal urine and physiologic albuminuria
would have to be regarded as the result of a very mild disease or
functional disturbance, a defective condition of the renal epithelium
depending on individual predisposition. Not to enter upon the general
objections that have been urged aguinst Heidenhain’s theory of renal
secretion, it may be remarked that if the hy pothesis of such a functional
dlatullmm::e or “weakness” of the epithelium were to be admitted,
other deviations from the normal function, besides the escape of alhumin,
would be expected to take place in this epithelium, such as, for example,
rapid diminution in the percentage of water and soluble constituents.
But such an assumption is contrary to the fundamental coneeption of
normal urine ; not to dwell on the fact that in physiologic albuminuria
the urine is by no means deficient in water and salts, although it iz not
infrequently somewhat more concentrated than usual as the result of
certain conditions, such as museular exertion, for L.\.lmplr,.

According to the other theory of remal secretion, first particularly
promulgated by C. Ludwig, the glomeruli produce not a true glandular
secretion, but a transudate from the blood-plasma; and as the oceur-
rence of :—J.lbumm in normal urine was formerly tanm‘. n, and even the
slightest albuminuria was regarded as [mthﬂlﬂgm investigators spent
their time in easting about for an explanation why both this transudate
and normal urine should be free from albumin. Passing over some
of the earlier explanations which are quite untenable, it was first
believed that the escape of albumin required a very high pressure, such as
does not normally obtain in the glomeruli; while later the opposite
view, that albuminuria was associated with diminution in the blood-
pressure, for a time prevailed (Runeberg'). Others again sought the
cause for the absence of albumin in the peculiar structure of the glom-
erular vessels (Ribbert?®), or in their epithelial covering (Cohnheim ).
But now that it has been demonstrated that albumin is a normal con-
stitnent of urine, these explanations all become superfluous and are,
besides, quite incorreet, since every transudate contains albumin without
regard to the blood-pressure and the structure of the blood-vessel walls.
These two factors, it is true, have a certain influence on the quantity of
the albumin in the transudate, and may be responsible for the fact that
the transudate from the glomerular vessels contains only a very little
albumin ; less, perhaps, than any other transudate.  As this transudate
in its subsequent progress becomes mingled with the secretion from the
epithelial lining of the uriniferous tubules, which is generally admitted
to be free from albumin, it is evident that the urine resulting from the

! Dewtsch, Arch. f. Min, Med., xxiii., 1874, p. 41.
2 & Nephritis and Albuminurie,” Bonn, 1881,
B Allg. Path., 1st and 2d ed., vol. ii.
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mixture of these two fluids must contain even less albumin. Tt is also
possible, as the writer has just remarked, that during the passage of the
transudate from the glomerular vessels through the uriniferons tubules
the epithelial elements of the latter may absorb all or part of the
albumin from the fluid as it passes thruufrh In short, from the stand-
point of the transudation or “ filtration ” theory, the explanation of the
appearance of albumin in normal urine and of the oceurrence of physio-
logic albuminuria presents no difficulties whatever, and it is quite easy
to understand it ultimate disappearance or reduction to a mere trace.!
The fact that physiologie albuminuria does not oceur in everyone under
the conditions referred to is not without numerons analogues in physi-
ology ; for normal individuals do not react in the same way to identical
influences. For umm]:]c, one individual ean assimilate more sugar
than another—that is, the latter is more apt to present glycosuria than
the former, although I;nm:h may be perfectly healthy. One man sweats
on the slightest provocation, while another’s skin remains dry ; and so
examples might be multiplied.

These ditferences may depend on different constitutional properties
in the organ, on differences in predisposition, or differences in power of
performance and of resistance ; and the existence of such differences
does not justify the assumption that every deviation from the wusual
course of events is pathologie ; at most, it may be said that such a devi-
ation occupies the boundary line of the physiologic.

Albwminuria of the Newborn.—Another form of physiologic albu-
minuria is that which oceurs in the newborn, and which was first
observed by Virchow?® and later confirmed by numerous other ob-
servers. According to Martin and Ruoge, Cruse and Hofmeier,® albu-
minuria of the newborn is pmcticcnllv constant during the first eight to
ten days of life, the degree being quite variable ; the condition {.ll"-{lp-
pears gmdllallv or quite i-ml:lenlv after that per iod. In addition to
albumin, the urine contains hyaline casts, epithelial cells, and urates,

The cause of this albuminuria was formerly thought to be the
inerease in the blood-supply to the kidneys and the eh’m_;_i:- in metabolie
conditions ineident to birth, and the uric acid infaret of the newborn
was also thought to bear a causal relation to it. This explanation not
only rests on a confused conception of the existing condition of things,
but it is absolutely refuted by Ribbert’s* discovery of albumin in the
urine of stillborn infants. Ribbert demonstrated that the albumin is
excreted from the vasenlar glomeruli within Bowman’s capsule, and the
process is accompanied by desquamation of the epithelial cells covering
the vessels. According to Ribbert, this same process takes place in the
embryo, and he believes that the excretion of albumin is to be attrib-
uted to the fact that the glomeruli are not fully developed, and there-
fore allow albumin to transude at this early period of their existence.
The desquamation of epithelium he explam.a as a kind of molting,

L Cf. H. Senator, Die Albuminurie, 2d ed., p. 44.
 Virchow's Verhandl, der Gez. f. Gebur fz-'hef e, 1846, p. 70.
3 Virchow's Archiv., lxxxix., 1582, tchow’s Arehiv., xeviii., 1884, No. 9.
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similar to the desquamative process in the skin (see p. 21). On this
theory nueleo-albumin ought to be found in the urine of the newborn,
and, as a matter of fact, “nucleo-albuminuria” was observed in the
newbhorn by C. F ]Ll'l**')llrg___,] being probably produced by the irritation
of the high percentage of urates in the kidneys. (See section on Urie
Acid Infarct of the Newborn.)

Athuminwria of Parturition.—Lastly, the albuminuoria of the woman
in labor, which is the result of’ the execessive exertion incident to child-
birth, is to be regarded as falling within the limits of the physiologic.
ﬂnui{lmg to Aufrecht and W. I'riedeberg,® this form of albuminuria,
which was known to some of the earlier observers, oceurs mmmdlate]y
after labor in 39.2 per cent. of women who have been healthy up
to that time, favoring factors being excessive duration and unusual
severity of the labor pains. The albuminuria disappears within
twenty-four to forty -eight hours after labor. In a few cases hyaline
casts were found in the urine, : and they also dl‘-&]![)&ll‘{'d in a short time.
This form of albuminuria, in all probability, is due to congestion of the
kidneys, brought about h*.' the unusual muscular effort ﬂL‘LUI]]pJ.]]lEd by
hearing ‘down with closed glottis which is incident to parturition. This
albuminuria accordingly occupies the boundary between phjI siologie
albuminuria and that form of pathologic albuminuria which is produced
by stasis; but in view of its frequency and the physiologie nature of
its exeiting eause, it cannot be classed as abzolutely pathologie.

Pﬂ.thnloglc ' Albuminuria.—The cause of pathologic albumin-
uria in the great majority of cases is undoubtedly to be sought in alter-
ations in the kidneys, either simple circulatory disturbance or disease
of the renal pnrenrin‘nm such as inflammation or degeneration. These
conditions will be discussed in their appropriate places. There remains
a small number of ecases in which pathologic albuminuria is found
without any of the renal changes referred to being demonstrably
present. In such cases the cause of the exeretion of albumin is thought
to be some change in the constitution of the blood, and the term dyserasic
or hematogenous albuminuria is therefore employed.

Strietly speaking, the latter elass should include every case of albu-
minuria caused by any defective condition of the blood, particularly the
presence of poisons, whether organic or inorganie. However, these
toxic forms are placed in a separate group, under the name of “ toxie or
infectious” nephritis, since in most, although not in all, cases the
process in the kidneys is of an inflammatory nature. The term dys-
crasic albuminuria is applied more particularly to the forms which are
supposed to depend on some abnormality in the albuminous bodies of
the blood, by virtue of which these bodies, unlike the normal albumin
of the blood, are enabled to make their way into the urine even when
the kidneys themselves are intact.

It is an indisputable fact that when heterogeneous albuminous hodies
foreign to normal blood for any reason make their way into the blood,
they ultnm‘ate]_v appear in the urine either wholly or in part. This has been

! Nordisk med. Archiv, 18394, No. 9. T RBerfin. Hin. Woch., 1804, No. 4, p. 81.
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positively proved in the case not only of albumoses and “ peptones,”
which have already been discussed on page 22, but also in the case of
egg-albumin, casein, gelatin, hemoglobin, and a number of other albu-
minous bodies.! With this fact as a basis a number of attempts have
been made recently, especially by Semmola, to explain by means of
various ingenious hy pulheaga certain clinieal forms of albuminuri ia, par-
ticularly so-called Bright’s disease, as caused by such a dyserasia.

Unfortunately, however, in cases of albuminuria in the true sense of
the word, none of ﬂu,u_.L or any other foreign albuminous body is found, the
albumin consisting always of the normal albumins of the |1|:m:1—n:1.’rm*=|r
sernm-albumin and g_-;lnl:u]m ; at least, the numerous attempts that hnn
been made up to the present time to demonstrate any material differ-
ence have resulted in failure ; and so far as our present knowledge goes
a dyserasic or hematogenous albuminuria in this sense still lacks a solid
foundation.

In addition to these qualitative changes in the albuminous bodies con-
tained in the blood there are other alterations of a quanfitafive natuie,
as well as similar deviations velating to other constituents of the h\lurmf]JI
such as the urea, the =alts, ete. As changes of this character in the
constitution of albumin-containing fluids cannot fail to have their effect
on the -escape of albumin from such fluids, it must be admitted from
the standpoint of the transudate or ¢ filtration ™ theory (see p. 36) that
quantitative changes in the proportions of the normal constituents of
the blood, the albuminous bodies, the salts, the urea, and others may
eause the escape of considerable quantities of albumin and thus lead to
the produetion of albuminuria.

A positive decision of this question is exceedingly difficult, because
the renal tissue, and lmrtit'lll.uh' the renal epithelium, react at once to
any abnormal condition in the blood and are very easily injured in their
nutrition and function. Hence, an albuminuria deve]nping after such
changes have been brought about by the injection of certain heterogene-
ous bodies, for example, or the abstraction of certain normal constitu-
ents of the blood, such as sodium chlorid, may be also due to these
renal changes, and therefore actually renal in origin and only indireetly
due to a dysecrasia.

As with the aid of improved methods of examination more minute
struetural changes have been found in the kidneys in an ever-inereasing
number of such cases of albuminuria, which were formerly regarded
not as renal but as dyscrasic in nature, the number of the latter has
become more and more limited. Another consideration is that all, or
at least many, of these alterations in the eondition of the blood exert a
disturbing influence on the general cireulation as well as on that of the
kidneys in particular, and may thus indirectly lead to albuminuria. In
short, the question is complicated by =0 many interrelated factors and
the mndltlnuq are so confused that it eannot be said to have been Il[hl—
tively demonstrated that a simple “ dyserasic, hematogenous albuminwria’

! 8. Benator, Albuminurie, p. 117; and J. Munk and Lewandowsky, Arch. f. Physiol.,
1899, Sup. vol., p. 73.
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ever oceurs as a clinical manifestation in the hitherto accepted sense of
the term.  All that we know positively is that there are certain forms
of albuminuria in which the condition of the blood is either probably
or undoubtedly altered, and yet the changes observed either clinically
or anatomic <||1"+' in the kidneys in albuminuria of undoubted renal origin
are not demonstrable. It must not be inferred, however, that no change
of any kind is found in the kidneys; for, as a matter of fact, changes
in the epithelium of the uriniferous tulm]m can quite often be demon-
strated in the eases of albuminuria at present under conszideration, but
these changes have only recently been recognized, and they were for-
merly not thonght to have any connection with the albuminuri ia, because
it was customary to assume that the glomeruli were the source from
which the albumin was derived in ev ery case of albuminuria—an
assumption which, as the writer has aln.-mly explained on page 35, does
not appear to be justifiable.

In this category belong the following forms of albuminuria :

1. Febrile albuminuria. This telm has been applied since Ger-
hardt’s' time to the exeretion of albumin which oceurs in the acute
infections diseases, typhoid fever, pnenmonia, rheumatism, the acute
exanthemata, diphtheria, influenza, and erysipelas during the fever and
dizappears with @, In addition to albumin, the urine often contains
hvaline casts and albumoses (propeptone), sometimes these latter with-
out albumin, but never any other (morphologic) constituents indicative
of true inflammatory renal disease, It is in these very cases that the
above-mentioned parenchymatous—that is, epithelial—changes have been
found in very recent times, and were by many regarded as the first
beginnings of an acute inflammatory process, caused by infeetion and
intoxication. (See Acute Nephritis.) Febrile albuminuria may there-
fore be regarded as the e\]w(--u-mn of a very mild grade of infections
nephritis (Leyden #) ; but it is somewhat remarkable that the nephritis
as well as its product albuminuria should disappear with the fall in the
temperature.  The febrile process, however, is attended by a number of
other factors capable in themselves, and @ forfiori when they act together,
of producing albuminuria. These factors are changes in the constitu-
tion of the blood ; such, for example, as an increase in the proportion
of urea, and possibly also in that of the salts and the albumin, the
presence of mierobie toxing, or perhaps of albuminous bodies altered in
such a way as to be more readily dialysable (albumoses, see reference to
Krehl and Matthes on p. 24); changes in the blood-pressure, especially
ischemia in the kidneys; the elevated temperature; and finally the
{*:}II:‘-E"I]T'I“IT.H}I‘.L of the urine,

2. Albwminurie ocewrring in non-febrile general diseases with special
involvement of the blood and without demonstrable changes in the .?:id'ﬂeys.
Thi= category includes the cases of albuminuria which oecur qulte fre-
quently in the various forms of benign and malignant anemia, in leu-
kemia and pseudoleukemia, scnrbutm, and in many cases of iclerus,

! Deutsch. Areh. f. kin. Med., v., 1868, p. 212
* Zeilse. 1. klin, Med., iii, 1881, p. 161.
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diabetes, and s0 on.  In these conditions also, ]'rill‘('llf‘]:l_‘n']l].'lh ms—that is,
epithelial—changes have sometimes been found ; but it has never been
satisfactorily determined whether they are to be r{g'n'llu] as a =ufficient
canse for the albuminuria, as the ]:.Llhu]mgm condition of the blood and
the cirenlatory disturbance which are so frequent may in themselves
explain the : albuminuria ; and finally the influence of the nervous svs-
tem, especially in diabetes, since Cl. Bernard produced albuminuria by
trvplnnmg must also be le{-n into account. As regards dichetes mellitus
in l'l'lllh'_.'lll{ll" it iz stated by R, Schmitz' that albuminuria frequently
oceurs in this disease after the inordinate 'IIl'dlllg‘Lllt'L in raw or boiled
eovs, and disappears again when the excessive ingestion of eggs ceases,
_L('ursn“n;:_ to the writer’s own observations, which extend over a number
of years, albuminuria occurring in the course of diabetes mellitus is
not infrequently due to an insidious nephritis {}1 to sclerosis of the
kidneys.  (See Chronic Indurative Nephritis, pp. 259-300.)
3. Albwminuric ocewrring in non=febrile diseases of the nervous system.
In various pathologie eonditions of the nervous system, such as epilepsy,
: HI{"-{J‘-]";HHE. -EI'{"H!{'”-‘*} Vil l'iﬁ]“s JJHJJI{'hF}“«'II'ﬂ} l!"'!'.l'-lﬁ'h‘.l' Irﬂ'l!r l'fj'jl':j!_ll!r{ J‘J nernans Pil‘rﬂ"f H"ﬂli‘{}.ﬂ
migraine, and Beasedow’s disease, transient albuminuria (or .11|_umm-=urr|j
with or without hyaline easts, aml sometimes the latter alone, have heen
noted by a large number of observers, M. Huppert, de Witt, v. Rabe-
nau, Kiendgen, Fiirstner, Koppen, Vassale and Chiozzi,? "ymhln and
Péron. This category does not, of course, include chronic renal dis-
eases, which may coexist with the 1l1m'n—|uﬂ||tin|lwi conditions or may
be attended by similar manifestations (uremia), nor does it include u;]nlu-
nea or passive congestion oceurring as the result of convulsions. The
mises outside of this eategory are explained by assuming a special influ-
ence on the part of the nervous system, eltller a direet influence on the
part of the medulla oblongata, as nllg_gt“-rﬂtl by Cl. Bernard’s albumin-
uria after puneture, or an indirect influence throungh changes in the cir-
culatory i::umlltlnm The transient albuminuria that sometimes occurs
in normal individuals after psychic emotion (p. 32) possibly represents
a transitional form between the physiologic albuminuria and the form
here under diseussion. Such an albuminuria has a certain diagnostic
influence when there is a suspicion of simulated convulsions or
I]l.ilii1
Albuwminuric in affections of the infestinal tract, without demon-
stralﬂe prltmw diseaze of the kidneys, Fn;_';lﬁﬂh and Frank* find
albumin in the urine in about two-thirds of a series of cases of intesti-
nal obstruetion from kinking of the bowel, the gquantity being, generally
speaking, proportionate to the severity of th::- disease. As the intestine
becomes permeable, either by the removal of the obstruction or by the
development of gangrene, the albuminuoria diminishes. The urine is
scanty, and contains in addition to albumin, hyaline or granular casts.

! Berlin. kin. Woeh., 1891, No. 15.

* Chiogzi, La Riforma med., 1891, No. 249. The rest of the literature is given by
Goldstein, loe. eif., p. 393,

} Oesterr. med. Jahrh., 1854, Nos. 2 and 3. ¢ Berfin. Hin. Wach., 1887, No. 38.
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The albuminuria cannot be attributed to the absorption of toxic sub-
stances, such as phenol or indol, from the intestine, nor to the collapse,
since both these conditions are present in acute peritonitis, in which
albuminuria is rare unless there is fever to cause it. It is impossible to
say positively whether the cause is to be sought in a peculiar condition
of the blood or in reflex processes interfering with the circulation in the
kidneys.

Transitory albuminuria has also been observed by J. Fischl! B.
Stiller,” and others in cases of severe acute diarrhea, in which the causal
conditions are probably the same as in the ease of intestinal obstruction ;
inspissation of the blood is probably also a contributory factor. On the
other hand, Kobler and Wallerstein * reported the oceurrence of albu-
minuria and casts in certain forms of impaction with colic, the urinary
findings in this case being due probably to cireulatory disturbances and
the absorption of toxic substances from the intestine, The albuminuria
observed in diseases of the liver, when not due to ecoexistent disease of
the kidneys, is perhaps attributable to a disturbance of the circulation
or to morbid alterations in the constitution of the blood.

[It will be noted that in most of these forms of pathologic yet
non-renal albuminurias there is, or may be assumed to be, an altered
condition of the blood, and one ecannot help feeling that probably this
iz the explanation of the phenomenon in most instances. Just how the
albuminuria results, whether from minimal altered condition of the cells
of the glomeruli or of the tubules, through some hemic, chemiecal irri-
tant, or through some change in the chemical and phy sical com position
of the blood inducing osmotic pressure changes, must be largely a mat-
ter of conjecture. As has been said, the more closely the kidneys are
examined in these cases, the oftener are structural changes found. In
the febrile albuminurias, for example, acute parenchymatous degeneration
(eloudy swelling) will l}Lllllp:'ﬁ serve to explain the escape of albumin
from the blood.—Eb. ]

The effects of albuminuria on the organism are in most cases insig-
nificant. The loss of albumin was at one time overestimated, as the
methods of determining the guantity of albumin evacuated with the
urine were not then known. It is now well known that the daily loss
of albumin in ordinary eases of albuminuria rarely exceeds a few grams,
a quantity that is not worth considering and is easily made up. In very
rare cases, it is true, the loss of albumin may be much more considerable
and may have a weakening effect on the organism.

The treatment of albuminuria in every instance consists in the
removal of the underlving causes and the correction of any existing
morbid conditions. The loss of albumin in disease may be disregarded
except in the very rare cases just referred to, in which the loss may
have to be made up by the exhibition of albuminous foods.

'Prﬂrper Vierteljuhraschr,, 1878, cxxxix., p. 27.

2 Wien, med. H ol IHEH] \rn. 15 and 19,
" Wallerstein, Wien. kin. Wach. ., 1801, No. 21.
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MUCINURIA AND FIBRINURIA.

Mucus, according to the older views, oceurs in very small quantities
in normal urine, huing the product of the mueous membrane of the
urinary passages, and is increased by irritation of this mucous membrane,
L"-ul}{'l'_'l.iu"u in acute and chronic cystitis and pvelitis. It appears trom L}u,
investigations of recent times, however, that this so-called mucus does
not contain true “ muein,” but nueleo-allumin, or, according to Mirner,
a combination of albumin with substances mplhle ot prvm]nmtlnw the
albumin in the urine, which has been fully discussed on page 21.

R. v. Jaksch! dizcovered in the ease of a woman, forty-five years of
age, who presented the symptoms of renal colie, that the urine, which
was neutral or faintly alkaline, contained ribbon-like masses of spiral
shape, resembling the spirals found in sputum or the structures evacuated
in mucomembranous enteritis, which were composed of “mucin® and
fibrin. ~ As these masses appeared to come from the ureter, R. v. Jaksch
regards them as the product of a nembranous wreteritis. A similar case
had been described by Baumiiller?; it was that of a woman, thirty-
eight vears of age, presenting symptoms of renal colie, w ho passed
whitish “ mueoid” masses, which on closer inspeection turned out to be
eastz of the calices and pelﬁ is of the kidney, and of the ureters. Chem-
ically, they were found to eonsist of a mixture of muein and a coag-
ulltul albuminous body. In a similar case reported by Frank,® the
eoagula were composed of inspissated mueus and pus eorpuscles.

Fibrin is not of common oeccurrence in the urine. Urinary casts
were formerly regarded as fibrin coagula, and fibrin was aceordingly
helieved to be a common constituent of the urine ; but if we exelude
blood-clots, the substance is extremely rare. It is ro]ati\'tlh' most com-
mon in chyluria, which will be discussed presently, and in the isolated
cases in which ﬁi‘m and gelatinous coagula are formed in the urine
immediately after it has been evacuated, or are passed during the act of
micturition, in which case the coagulation takes place within the body—
that is, 1mlthu’l the pelvis of the kidney, the ureter, or the bladder.
The term true fibrinuria should be Imuted to the httf-r class of cases ;
it iz always a sign of intense inflammation of the urinary passages, the
pelvis of the ]-..ldllm the ureters, or the bladder. It is not known
what special e necessary to produce in these rarve cases,
which differ from most inflammatory conditions, this so-called « spon-
taneous ” coagulability of the urine. Except for this coagunlability,
the symptoms are therefore the same as those of inflammation of the
parts referred to; when the coagulation takes place within the body,
however, the act of micturition may be accompanied by colicky pain, or
there may be diffienlt micturition.

Such ecases are mentioned by Prout.* J. Vogel,® in a ease of a
woman suffering from ¢ Bright's disease,” repeatedly observed the pre-

Y Zeits. f. klin. Med., xxii,, 1893, p. 551. ! Virchow's Avehen, Ixxxii., 1880, p. 261,
3 Zeits. f. klin. Med., xxxviii. - p- 479 ¥ Urinary Dhseazes, 3d ed., p. 112,
5 Neubauer and V ogel, Anleitung zur Harnanalyse, 6th ed., 1872, p. 269,
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cipitation on the bottom of the vessel after the urine had been evacu-
ated of a pale-red coagulum which contained numerous pus corpuscles
and a few red blood-cells. The observation extended over a consider-
able time. The writer' has seen spontaneous coagulation of the urine
in two instances, in both of which it appeared to be cansed by exten-
sive use of f““:l‘lthﬂl‘ldl?'a plaster in acute rheumatie polyarthritis.  In one
of these cases the coagula were carefully examined and gave the same
reactions as fibrin. The urine, in .u.lf]ltum contained serum-albumin
and globulin, numerons red cells, and a ii-u leukoeytes, but no easts.
Similar observations were made by Bozzolo® in a case of a man suffer-
ing from calenlons pyelitis ; by Klein,® in a man, fifty-two years of
age, with atrophy and amyloid degeneration of the kidneys; and by
Tritschitta,' in a woman, twenty-nine years of age, who was thought
to have had a hemorrhage into the pelvis of the kidney. Finally,
v. Jakseh,” in a case of renal abscess of unknown origin, in which the
uring was deeply blood-stained and gave forth an ammoniacal odor,
observed a mass of arborescent, interlacing coagula, consisting of fibrin
and covered with epithelinm from the nriniferons tubnles,

In decomposed alkaline urine, such as is evacuated in catarrh of the
pelvizs of the kidney and of the lower urinary passages, flakes and
shreds consisting of a dense conglomeration of pus corpuscles, mucus,
bateeria, and triple phosphates arve sometimes found, and may, by oeclud-
ing the ureters, give rise to marked discomfort.  Lastly, pieces of tumor
that have entered the pelvis of the kidney or the ureter from the kidneys
or other parts of the body may possess the appearance of coagula
(A. Rothschild).®

URINARY TUBE CASTS.

The structures known as easts were unguestionably first seen in the
urine by J. Fr. Simon” and H. Nasse® and later by Henle,” who also
found them in dissecting the k Idnev As they were universally
regarded as the product of an inflammatory exudation, they were called
« exudation ”’ or ¢ fibrin casts or v'l.hnde]“-: But thu- view was later
attacked both from elinical and cx]wnmenml quarters when many forms
and several different modes of origin were discovered.'

Urinary casts owe their shape to their passage through the urinifer-
ous tubules ; they are therefore always derived from the kidneys, and
are always P sien of disease of those organs, even though the disturh-
ance be insignificant.  Although casts have been found in rare cases in
apparently normal urine, and particularly in urine that was free from
albumin (8. Rosenstein, A. Key, Nothnagel, and others), nevertheless,
in view of the origin of casts, the writer refuses to accept the conelu-

U Firchonw's Arekiv, 1x., 1874, p. 490, ® (Vin, Med., Torine, 1877.
¥ Wien. bin. Woch,, 1396, 4 Wien., Hm Waoeh., 1806,
8 L Clin. Med., 10900, No. 9. & Deudsch. med. Woch. ., 1901, No. 50.

T Miiller's Arehiv, 1843, p. 26.

B MWeid, G:.!:-:r'.!:l B vhein, wu, il'r.ufln.ﬁa.f, Aerzte, 1843, No. 8,

¥ Feits. f. .lﬂ!!‘tu:’-?l:-.‘.ﬂi: Med., 1., 1844, p. 60,

10 The older literature will hl.’ found in Die Harneylinder, Berlin, 1874, by A. Burkart.
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sion that the kidneys in such eases were entirely normal and that there
was no alteration in their function.

[Tt must be remembered, however, that with the nse of the cen-
trifuge, and particularly when the lower portion of urine that has stood
tor twelve or twenty-four hours in a conical sediment glass is ecen-
trifuged—i. e., with a refinement of centrifuging and of sedimentation
—an oceasional cast may be found in the urine of nearly every indi-
vidual, even of young adults and those in seemingly good hca]th And
in thnﬁ-e past the middle period of life too harsh an interpretation quht
not to be put upon the detection of an oceasional cast. This fact is of
great importance in examinations for life insurance. It is doubtful if
in many of these cases the stray east means much more as regards
health than the appearance of wrinkles on the face or a few gray hairs
on the head as one advances in years.—Ep.]

The number of easts in the urine is subject to great variation. They
are found in greatest abundance in acute inflammation of the kidney
and in chronic, so-called “ parenchymatous nephritis”; they are less
numerous in the contracted kidney and in amyloid {1LgLI1Lmt1uu and
congestion of the kidneys, in which eases they are at times only found
after a long search in the sediment obtained hy centrifugation. They
vary also as to length and, in a lesser degree, as to thickness. Not in-
frequently we find very f-'.hmt fragments whmh cannot be identified as
casts except by comparison with other larger ones ; in other cases casts
may attain an unusual length, 1 mm. and more, the amorphous hyaline
casts being the ones which almost exclusively attain such an unusual
length. Their thickness corresponds approximately to the lumen of
the uriniferous tubules at different points or to the lumen of abnormally
distended sections of these tubes. Individual easts are often spiral in
form, either thronghout their entire extent or only at one extremity ;
but this spiral shape is not a proof that the casts are derived from the
tortuous portions of the uriniferous tubules ; it may be due simply to
the progress of the tough, elastic mass of which the east is composed
through a narrow canal (P. K. Pel?®), or to its being foreed from a
narrow canal into one with a larger caliber (H. Senator®). Casts with
forked or bifid extremities are extremely rare,

Casts are divided, according to their outward appearance, into (1)
such as are composed wholly or chiefly of eells ; (2) granular casts ; and
(3) amorphous casts presenting a more or less uniform, homogeneous
appearance without any distinet structure, or at most a striated surface.
In addition to these three varieties there are all kinds of transitional
forms, including those in which one part of a east belongs to one variety,
and the remainder to one of the other two varieties. The casts are
also very frequently covered with all kinds of urinary constituents,
such as eells, erystals, mieroparasites, and the like. Sehrwald * has dem-

'Cf. Haines and Skinner, * An Improved Method of Detecting Casts in the Urine,”
Jour, Am. Med, Azsor., xxx., No. 5.

T Zeits. f. Hin. Med,, ix., pp. 36 and 37,

® Deutsch. Arch. f. Ein, Med., li., pp. 413and 621.  * Dentseh. med. Woeh., 1890, No. 24
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onstrated that the casts may disappear from the urine after it has been
voided, and attributes the phenomenon to digestion by the pepsin con-
tained in the acid urine. [The urine to be examined for casts should
be as fresh as possible, In alkaline, and particularly in decomposed,
urine, casts readily disintegrate. It is often, therefore, advisable to put
into the urine that is to be kept some time before examination a few
grains of chloral or borie acid, a few drops of formalin or of ehloro-
form, ete., remembering, of course, that some of these substances, while
not |11terf_-r1ng with the examination for these or ganized sediments, may
dl-tl.ub certain chemical reactions—e. g., for sugar.—Lb. :

Cellular Casts.—The cells are chiefly epithelial cells from the
ulinifcluuf- tubules, and red blood-cells. Casts rarely consist exclu-
gively of leukoeytes, but these elements are quite frequently found
adherent to other kinds of casts. The formation of: these ecllalar sast
is not difficult to understand.  Epithelial casts ave due to the separation
in a continuous piece of the epithelial lining of the uriniferous tubules
(epithelial tubes), or to the amalgamation of “the individual cells durlng
their passage thmugh the tubes, particularly the narrow portions, into
a compact, evlindric mass, le cells may be intact or nearly so, or
they may appear in various stages of n*r'mu]nr or fatty degeneration ;
tlw}' may be swollen, they may still possess distinet nuclel or the nuclel
may have disappeared.

So-called blood-casts are formed in a similar manner from red blood-
corpuseles, the process of cohesion being probably assisted by the pres-
ence of coagulated fibrin,

2, Granular casts are subdivided into the coarse granular and
fine granular; the latter often present an appearance as if they had
been sprinkled with a fine dust.  The granules often consist of minute
fat-d I*uf:]r;hn‘ {_ﬁ:fl’_@r granwlar (?fm?'x}lj as is shown by their refractive power
and chemical reaction (osmic acid turns them black and caffranin red).
Other forms appear to consist of an albuminous substance that has
undergone gmmll ir degeneration. There can be no doubt that all these
varions forms of granular casts are in many instances derived from
epithelium or epithelial casts, the cells of which have undergone granu-
lar or fatty metamorphosis either prior to their desquamation or subse-
quently while in the uriniferous tubules. Lastly, it would appear that
amorphons casts, when they are retained in the kidney for any length
of time, may undergo granular and fatty degeneration similar to that
which frequently overtakes albwmin that has been cast off and become
coagulated within the animal body.

3. Amorphous or structureless casts are again subdivided ac-
cording to their appearance into (a) hyaline ecasls, also called eolloid,
vitreons, and fibrin casts ; and (b) wazy casts.

(a) Hyaline casts are pale and translucent ; their surface is uni-
formly homogeneons or striated or fibrillar in appearance. Owing to
their extreme pallor and to their transpareney they are often detected
with great t]lﬂlullt_v, and sometimes can be recognized only by the pres-
ence of substances, such as erystals, salts, and the like, deposited on the
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surface. They may be rendered more readily visible by being stained
with weak iodin solution or some other stain. Hyaline casts take the
game staing as coagulated albumin ; thus, for example, they are stained
violet by Ehrlich’s triacid mixture ; and in other respects tht"'r also give
the reactions of albumin.

It is often better to begin the search for easts with a drop of urine on
the slide without a cover-glass and using a low power. In this way a
much larger and thicker field can be seen, a great advantage where the
casts are scattered.  Care is necessary, al=o, nat to use too strong a light,
as the delicate, transparent hyaline casts may otherwise readily escape
detection.—Em. |

There has been much dispute about the nature and origin of these
casts. The oldest view, to which reference has been made on page 44,
is that they consist of coagilated fibrin derived from an exudate, such
as is found in inflaimmation elsewhere in the body. Not to mention
other objections, this view is refuted by the fact that hyaline casts
unquestionably oceur in conditions in which there is not the fainfest sign
of inflammation, as in congestion of the kidneys, in simple amyloid
degeneration, in the above-mentioned cases of so-called dyscrasic albu-
minuria in which no abnormality of any kind can be demonstrated in
the kidneys (p. 38), and finally in the albuminuria of the newborn (see
p. 37).

Then again, as Rovida' demonstrated long ago, these casts do not
give the same chemical reactions as true fibrin, It is true that, in spite
of this discovery of Rovida's, it was argued later, from the fact that
many of these casts present a striated or fibrillar appearance like that
of true fibrin, and that many of them take the so-called Weigert’s fibrin
stain (a blue color when treated with anilin water, gentian-violet, and
lmllnj, that they in fact consist of exuded and r-naguLlferI fibrin. Bot
in the first |:~L=:c,c the stain referred to is not by any means specific for
fibrin, for O. Lubarsch * has shown that the stain is equally characteristic
of nth-::r fibrillar and hyaline substances that have nothing to do with
fibrin ; and, conversely, hyaline casts behave differently in the presence
of other fibrin stains, such as those of Altman and Russell ; and finally
it has been discovered by Th. Burmeister® that the true products of
exudation and transudation, which are found ecoagulated in the capsules
of the glomeruli and in the uriniferous tubnle after temporary compres-
sion of the renal veins, do not stain by Weigert’s method.

Thiz leaves only two possible sourees for the albuminous substance
of hyaline casts—namely, the albumin of the blood-sernm and the epi-
thelial cells of the uriniferous tubules,

As regards the former, the widespread impression that the albumin
which escapes from the vascular system at once undergoes coagulation
in the capsules of the glomernli or in the uriniferous tubules, and so
leads to the production of easts, is absolutely mistaken, as the writer

! Rovida in Moleschott's Untersuchungen sur Natwrlehre, ete., 1872, xi, p. 1.
® Centralbl. f. ally. Pathologie and ath. Anat., 1893, iv.
* Virchow's Archiv, cxxxvii., 1894, p. 442.
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explained some time ago.! In order that coagulation be effected some
additional factor is T‘t‘qllll'ﬂl for the urine itself rather tends to retard
than to favor the process of ecoagulation, as has been shown beyond
the possibility of a doubt, both experimentally by J. C. H. Lehmann
and by clinical nlh!.ll.llll‘}l'lr- For example, in ehyluria, in which
the vrine contains albumin in a very coagulable condition, and therefore
coagulates very readily on exposure to the air, casts are almost never
found. The writer, in a case of fibrinuria in which the urine was
peculiarly -:nngulflhlu was unable to find any easts (see p. 43). Tt is
also to be observed that there is no definite relation between albumin-
uria and the number of casts contained in the urine.  Albumin may be
quite abundant in a urine containing very few or no casts at all (amyloid
kidney, contracted kidney); and, inversely, even hyaline casts are not
Jnfmtluent]} found unassociated with album inuria, as has been mentioned
on page 45, [mtuululu in varions forms of poisoning—in sulphurie
acid poisoning (0. Wyss,® Litten,! E. Friinkel and Reiche °) and aleoholie
poisoning {h Glaser °); in hr:gummg stasis of the kidney (Radomyski™);
in cholera; in jaundice; and after protracted constipation (Kobler,
Wallerstein (see p. 42)).

These last observations suggest that easts, at least in many cases,
have nothing to do with the albumin in the h]md—tmum anless it be
assumed that all of the escaping albumin :‘ﬂ'l.g‘tli s 16 Fonim ek il
out leaving any albumin in solution to make it possible for an albumin-
uria to make its appearance. But the occurrence of casts without
albuminuria in those forms of infection and intoxication in which
degeneration and disintegration of the e }nthelml lining of the uriniferous
tuhulm—: have been proved to take place is strong evidence that the casts
are formed from these epithelial elements. When the actual findings
of Wallerstein,® in a ease of eylindruria produced by constipation,
are analyzed, it is found that there were no appreciable alterations
in the glomer uli and their e apsules ; while on the other hand the epi-
thelium of the eonvoluted tubules, and to a lesser degree that of Henle’s
loops, was in all stages of d{-umwmtinn and presented every kind of
transitional forms from these dvn'vner ited cells to hyaline easts,  Lastly,
the finding of very broad easts in the collecting ttlhulh, which (muld
not well have passed through the narrow Henle’s loops, is difficult to
square with the view that casts are formed from albumin that has escaped
from the glomernli (Aufrecht?).

For all these reasons it is impossible to regard coagulation of the
albuminous bodies in the blood-serum as the cause of hyaline casts, at
all events, not for the greater portion of them ; and it is more plansible
to assume that the prineipal part in their formation is taken by the

U Pirehme's Archiv, ]T p. 476, and e Afbunrm:'rur‘ gtc., p. 22,

2 Ihid., xxxvi., 197 3 Wien. med. Presse, 1868, p. 212

1 .H-"F‘ﬁ:!. FHin, T "r.lr'f'J.. J'-"ﬁ"]. No. 42 * Virghow's Avehiv, cxxxi., P 150,

& Deutech. med. Woek., 1891, No. 43,

T Radomyski in Unverricht’s Ges. Abhandl. aus d. med. Klinik in Dorpat, Wieshaden,
1893, p. 423,

& };ﬂﬂ. eif. ® Centralll. f. inn. Med., 1894, No. 15
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epithelial cells of the uriniferous tubules. The mechanizm of their for-
mation is susceptible of various interpretations. It is possible that the
epithelial eells die, and after being converted into the hyaline substance
fuse into the form of casts, a process which appears to be ljl':lt_‘E]f_"d“‘n'
established by the 1111:*!*:3-(31}111{3 picture, as the same cast frequently
shows the wvarious stages of gradual conversion of the epithelial ele-
ments into hyaline substance. Another possibility is that the death of
the eplthelnl cells removes the barrier between themselves and the sur-
rounding albuminous fluid (lymph), which then hecomes mingled with
the neerotic cellular material and forms a coagulum (Weigert'). Lastly,

the view is upheld that the epithelial cells, by a kind of -o¢1‘ct1nn l}m-
vide a coagulating material from which the casts are formed.

(6) Wazxy casts, so ealled on aceount of their faintly glistening ap-
pearance suggesting vellowish wax, are usually bro: wler and of a firmer
consistence than h‘r‘l]l]]l_, casts, and, as a rule, present small eclefts or
fissures. Nothing definite i= known in regard to their formation. It
seems probable that they represent the mault-, of transformation of
other casts which have been retained a long time within the uriniferous
tubules and have thus gradually acquired a firmer consistence. In
some cases waxy casts can be stained with Lugol’s iodin solution and
sulphuric acid in a manper resembling the amyloid reaction ; but they
are not h}f any means Lh.lld(‘tl"il":-flL of =1mvlmd de.:_{f:nm'al;mn of t]m
kidneys.

From the foregoing, the great diagnostic significance of urinary tube
casts is at once apparent. They are always indicative of a pathologic
proeess in the kidneys, more particnlarly in the epithelial elements,
ranging from a mere nutritional or functional disturbance to complete
destruction of the parenchyma. It goes without saying that epithelial
easts indicate pronounced desquamation of the epithelium ; fatty granu-
lar easts or hyaline casts covered with fatty epithelium, a degenerative
process ; casts covered with leukoeytes—which are almost always uni-
nuclear—an inflammatory condition ; and casts characterized by de-
posits of red blood-cells or true blood-casts, hemorrhages within the
renal parenchyma.

The name ecylindroid has been given by Thomas® to a variety of
coagula which, while resembling casts, are not cireular or cylindric in
shape, but rather more like ribbons with longitudinal striations ; they are
generally excessively long and often bent or folded over; sometimes
thev are divided longitudinally or dichotomously. As a 1ule, they are
very narrow, and very t'arelv attain the width of ordinary easts, A
variety of transitional forms between casts and true ﬂj]mdrultl-e. al=o
occurs.  There are structures which present the characteristic of eylin-
droids at each extremity, while the central portion in no wise differs
from a cast. For these reasons, and becanse they give the same chemi-
cal reactions as casts, Thomas is inclined to believe that they have the

! Volkmann's Sammiung klin. Vortrige, Nos. 162 and 163.
? Areh. der Heilk., xi, 1870, p. 148; and Gerhardfs Handb. d. Kinderheidk., iv., 3,

1878, p. 294,
4
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same origin and significance as urinary casts. Aceording to the writer’s
experience, distinet eylindroids occur in cases of catarrh of the urinary
passages, extending into the pelvis and possibly somewhat further into
the papille, and in themselves, therefore, in nowise indicate disease of
the renal parenchyma.

A certain resemblance to urinary casts is possessed by the so-called “mucous ™
coagula and collections of micrococei arranged in the form of eylinders ; but with
a little practice the confusion is readily avoided, and another point of differ-
entiation is that these struetures are insoluble in acetic acid. [Some of the salts

of the urine—e. g., urates—may be arranged in the form of casts, and may,
indeed, really be molded into that shape in the tubules of the kidney.—ED.]

“:ﬁ*DN MEF“

The term hen .xé?rin is u=gd e h:glimﬁ;t the admixture of blood or
red blood-cells with tI:elthlr!m"‘z, ‘éllg wvacuition of pure blood from the
urinary passages. \ sn the latter case the fature of the evacuated fluid

, mer case the color will differ

can hardly remainNg fdop
: according to the quantity mixed

more or less from tha
with the urine, and may be a brownish red or the color of more or less
diluted meat juice. If the admixture of blood is so slight that it does
not affect the nlm-nx-'mpi:a appearance of the urine, it is not customary
to employ the term hematuria. When the urine contains a very large
percentage of blood-fibrin, clots are usually present at the same time.

Hematuria may be simulated in varions ways., Blood not derived
from the urinary apparatus may become mixed with the urine, as often
happens, for example, during menstruation, and not infrequently in
ages of hemorrhage from struetures contignous to the orifice of the
urethra, such as the anus or vagina ; or the blood may be intentionally
mixed with the urine for purposes of deeeption. It may also be simu-
lated by the presence of other pigments, giving the urine an appearance
more or less similar to that of bloody urine.

The former group of fallacies is not difficult to avoid with a little
are, and, if necessary, the urine may be withdrawn with the ecath-
eter. To distinguish blood from other pigments, various methods are
available :

1. The most important of these is microscopic examination
for the presence of red blood-cells of the fluid or of the sediment
obtained by allowing the urine to stand or by centrifugation. In acid
urine the eells are preserved intact for a considerable period of time ;
when the urine is highly concentrated they assume the shape of a mul-
berry ; while in urine of a very low specific gravity they become paler
by the washing out of the hemoglobin, but may still be recognized by
their biconeave shape and reddish-vellow color. In certain cases they
present the alteration known as fragmenfation. In addition to red
blood-cells, lenkocytes are also present in numbers corresponding to the
proportions of the two structures in the blood; they are, therefore,
usually less numerous than the red cells. As the urine undergoes
decomposition, the red blood-cells are broken up into reddish-brown or
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yellowish-brown granular masses.  These at first retain approximately
the shape of the original cells; gradually, however, they fall apart or
form irregular heaps. Compare Huuuglubmuu*i} The finding of
red blood-cells is in itself’ quite sufficient to establish the presence of
blood in the urine. In doubtful cases and as confirmatory tests the
examination should be supplemented by testing for hemoglobin either
W I[h the speefroscope or by chemical means.

2. By means of the Spectrnscﬂpe, hemoglobin or hematochro-
mogen can be demonstrated.  The urine must be L]{::,lr, or at least not
excessively turbid ; it should be filtered, and if it is very dark, diluted
with water.

Freshly passed urine containing blood presents in the spectrum the two lines
of oryhemoglobin between Frauenhofer’s lines D and E in the yellow and in the
green. The line in the yellow is the narrower. If the urine and blood have
already undergone decomposition, the specimen will contain methemogiobin instead
of, or in addition to, hemoglobin; that substance presents in the spectroscope
three lines, of which the one in the red, between the lines C and I} and nearer
the line C, iz the most characteristic.

Hematochromogen may be demonstrated after Donogany ! with pyridin by
adding to 10 c.c. of urine 1 c.c. each of ammonium sulphate and pyridin. A
reduction takes place at once and the color of the fluid becomes an orange red.
In the presence of very small quantitiez the spectroscope may still show two lines,
a dark line at the boundary between D and E, and a broader, paler band between
E and C in the green.

3. The chemical tests for blood are as follow :

() Heller’s Test.—The urine is rendered strongly alkaline by the
addition of caustic potassium or sodium and boiled. The earthy salts
separate and, as they cool, precipitate the blood-pigment, which eollects
at the bottom as a distinet bright-red or rust-colored sediment. Vege-
table pigments, such as those of rhus, senna, and the like, also appear
as reddish flocenli, but with a more '-.'lulvt tint ; besides, when the urine
contains vegetable pigments, its color eoomes davkeronlthe addiion
of alkalies and lighter on the addition of acids.

(b) Almén’s Guaiae old oil of turpentine and
fresh tincture of guaiae are added to acid urine and the whole thoroughly
shaken. If blood or blood-pigment is present, the mixture takes on a
more or less distinetly bluish color. A similar eoloration, however, is
produced by pus.

[In place of the tincture of guaiae a solution of aloin in aleohol
may be emploved, a rose-red color indicating blood.

Minute t]uantltles:. of blood can be detected by the method of Miiller
and Weber that is employed for the detection of blood in the feces or
stomach contents. To about 3 c.c. of urine 1 c.c. of glacial acetic acid
is added, and then ether, the mixture being gently shaken. The
decanted ether can then be tested for blood by the guaiac or aloin
method.,

(¢) Teichmann’s Test For Hemin Crystals.—A small quantity of the
sediment remaining on the filter paper is spread out with a knife point
on a slide and carefully allowed to dry by evaporation ; a crystal of

! Virchow's Archiv, cxlviii, p. 234.
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sodium ehlorid is then mixed with the smear, a drop of glacial acetie
acid is added, and the cover-slip applied. A few drops of glacial acetic
acid are then slowly introduced between the slide and the cover-slip
until the latter beging to float. The slide is now heated until bubbles
begin to form, the heat is then taken away, and as much glacial acetie
acid added drop by drop as will evaporate on the still warm slide. If
blood-pigment is present the microscope will show, after the specimen
has cooled, scattered through the colorless remains of the sodium chlo-
rid reddish-brown rhombic plates and columns which are insoluble in
water, ether, and aleohol, but readily dissolve in ecaustic potash,

EJI)LLtI'UHLﬂIHE‘ and chemical demonstration of the presence of blood-
pigment does not take the place of microscopic examination, for blood-
pigment may be present in the urine unassociated with hhmd-mr]ms,-cles,
a condition which is Lnu'ﬁ n as hemoglobinuria, and which will be dis-
cussed separately on page 5

After the existence of true hematuria has been demonstrated, the
source of the hemorrhage must be determined, as it is most important to
deeide whether the blood is derived from the renal parenchyma itself or
from the urinary passages—the pelvis of the kidney, the ureters, bladder,
or the urethra. The decision may under certain circumstances present
considerable difficulty and cannot always be based solely on the exam-
ination of the urine ; other factors in the diagnosis are the mode of
evacuation and other signs pointing to one or the other portion of the
uropoictic system. Diseases of the urinary passages will be discussed
in their appropriate places ; for the present we are concerned with hem-
orrhage from the kidney itself, or venal hematuria,

The blood and urine are usually intimately mingled, and the speei-
men does not, as a rule, contain many blood-clots. In the very rare
cases of hemorrhage from -8 large vessel within the kidney, as a result
of traumatism, the rupture of an aneurism or of a dilated varicose
vein, large macroscopic blood-clots may be found. - But in the great
majority “of cases, owing to the mixture of the two fluids, the color is
uniform, either more or less bloody, or resembling meat juice, or dichro-
istie, and there is no difference in color between the first and the last
urine evacuated. Fragmentafion of the ved blood-cells is a very impor-
tant sign of renal hematuria (Gumprecht ). It does not oceur in hemor-
rhage derived from a point below the kidneys, and is therefore believed
by the author mentioned to he caused by the action of the urea contained
in the renal epithelium on the blood-c ells.  According to D. Gerhardt,?
the red blood-cells in renal hemorrhage are spheroid, and leather-colored
or decolorized, and the same brownish-yellow color is observed in all
the murphﬂlﬂglf elements derived from the kidneys.

This color is due to the conversion of ]li:mugluhm into hematin by
the continued action of the urine. B. Goldberg® mentions the follow-
ing points as diagnostic of renal hematuria: If the urine contains less

V Deutach, Avch. f. Fin, Med,, liii., 1894, p. 45.
: Mittheifungen ans den Frenzgebielen der Med. w. Chir., 1897, ii., p. 739.
i Berlin, klin. Woch,, 15805, No. 449,
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than 1000 to 3000 red blood-cells, as counted by the Thoma-Zeizs
apparatus, a distinet floceulent precipitate of albumin in the filtrate
indicates renal albuminuria. And further, if' the fraction obtained by
dividing the parts of albumin contained in 1000 parts of the filtrate,
which is free from hemoglobin (?), by the number of red blood-cells
contained in 1 e.mm. is greater than 5, it indicates the existence of
false as well as true (renal) albuminuria. If the fraction is smaller,
there is little or no renal albuminuria. (See p. 19.)

In cases of renal hemorrhage the urine usually contains easts, both
cellular blood-casts and other varieties (see p. 46), as well as renal epi-
thelium and other signs indicating a renal affection. The urine, after
being clarified by sedimentation and filtration, as a rule contains more
or less albumin ; while if the hemorrhage is derived from the urinary
passages, the Blood can usually be more readily separated from the urine,
and the latter contains litle or no albumin unless the disease of the
renal passages, whieh is the cause of the hemorrhage, is associated with
some renal affection.

The causes of renal hematuria, in rare eases, are of a fraumatic
natiure, as a severe blow or a shaking up on horseback, atfecting particu-
larly the region of the kidneys. Other traumatic forms are the hemat-
uria due to com |}1-r--qmn of the kidney, as in palpating a movable kidney
(see Special Portion, p. 140), or to -:*uur:'rftwr!# or the uleeration thtw'
produce.  Although the seat of the injury is the pelvis of the kidney,
similar traumatisms sometimes occur in the papille of the I{Jdneg..
Another eause that is not very infrequent is embofism (hemorrhagic
i'nﬁn'ri and malignant new growths, especially tuberculosis, sarcoma,
carcinoma, and eystic kldnevj The varions forms of aeufe, subacute,
and chronic d ﬁ'r-:&a nephrifis may be attended by hemorrhages, particu-
larly the acute forms, and among the chronic a few of the so-called
“ hemorrhagic ¥ forms. In circumseribed (purulent) nephritis traces
of blood are found mixed with the pus, while in cases of traumatism
the blood oceurs in more considerable quantities. In amyloid disease
and in the urtlma.r}' forms of renal congestion associated with diminished
cardiac aectivity hemorrhage is not a feature; at most a few traces of
blood may be found microscopically. But in the congestion due to
thrombosis of the renal veins, especially in the newborn, hematuria is a
common symptom, unless thcn, i= suppression of the urine. Lastly,
aneurisms and varicosities of the renal veins may give rise to more or
less abundant hemorrhage.

Renal hemorrhage is not uncommon in the wvarious forms of the
hemorrhagic diathesis, such as hemophilia, scorbutus, morbus maeulosus
Werlhofii, and purpura, in which the manifestations may be entirely
confined to the kidneys (“renal hemophilin "—Senator, Grosglik, E.
Hahn, and others).!

Renal hemorrhages are sometimes due to the presence of parasifes,
which usually reside in the urinary passages (g. v.) and in exceptional

! Senator, Berlin. Min. Woeh., 1891, No. 1; Grosglik, in Sommlung klin. Vortrige,
N. F., 1898, No. 203; E. Hahn, Miinch, med. Waock. , 1900, No, 42,
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cases invade the kidneys themselves. These parasites, for the most
part, are those which oceur in the tropics (Distoma hematobivm and
Filaria  sanguints—hematuria  inlertr u‘lru'ru—&ee p- 438); an ameba
(Sporydivm polyphagum) discovered by Bonome' in sheep atfected with
hematuria ; and an acarns found by "‘.[v:ﬂ-.v and Seriba® in a case of
renal hemorrhage, and designated |J1. them ] ‘ephrophages sanguinarius.
(See Hemoglobinuria, p. 61.)

Hereditary renal hemophilia was observed by H. W. Attlee® and
even more extensively by L. G. Guthrie," who observed the condition
altogether in 12 children of 2 sisters, who were themselves sufferers from
periodic hematuria without any other demonstrable cause, Other signs
of' hemophilia were not present in these patients,

There still remains a group of cases in which nothing can be found
in the kidneys or outside of the kidneys to account for the hemorrhage
and the accompanying continuous or paroxysmal pain; these have
accordingly been called cases of “ essential renal fmnmri':ﬁ_;c.’”

In a few of them careful examination revealed the presence of certain
changes which are to be regarded as the cause of the hemorrhages ;
thus, for example, angiomatous proliferation was reported by E. H.
Fenwick® in the papillz, and after the removal of the latter by papillec-
tomy the hemorrhage ceased.

[Cases of renal hematuria without demonstrable lesion at operation
have been deseribed also by M. L. Harris.”

The editor has seen a case of painless hematuria in a man of about
forty-five, the bleeding having lasted for ten months. Cystoscopic
examination showed that it came from the right ureter. The examina-
tion of the kidney at the operation revealed nothing pathologie in the
pelvis or ]\Id[l!.“r proper. A section of the kidney showed normal
structure. The hemorrhage ceased ten days after the operation, and at
the time of writing, twenty weeks after the patient has left his bed, has
not recurred, and the man is apparently well and is at work.—Eb.

In other cases more or less extensive inflaimmatory processes have
been found in the kidneys, and the hemorrhages have therefore been
ascribed to a hemorrhagic nephritis.  But the inflammatory changes in
some of these cases were very slight and the process had evidently
subsided long before, o it is not probable that these changes had any
causal conneetion with the hemorrbages. Such cases and a few others
in which no changes, and certamlv no nephritic processes, could be
detected even with the aid of the microscope, suggest that these essential
hemorrhages depend on a nervous disturbance, and are either angio-

! Virchow's Archiv, 1895, exxxix., p. 1. * Berlin. Kin. Woch., 1893, No. 16.
3 8t Bartholoiew's ﬂ'm.p Jourr oy T_h‘umhﬂr 1901, + Iemmﬂl‘ '\I‘l_}' ':} 191}‘} X VIl
3 Asa ereat deal of literature has ..l,p]::t-_-urml on this :,.uh_]ect '|.l|.|t|1m ll‘u,! ]a.EF. few years,
the writer will refer the reader to the following : Grosglik, in &nﬂmhmq klin, Fﬂﬂmr;w,
N. F., 1808, No. 203; Albarman, Adwnn. des maladics des orgons yémmux-uﬂmtrﬁs, 1893
and '[H“‘-'l R Robinson, © Pathogénie et traitement des hématuries renales dites essen-
tielles,” ‘.ul- 1509 hln-m Azsoe, frangaize d'urologic, IV. Bession, 1899, and the discus-
2iom ; .T I%mcl E‘-’::'ﬂnr;r .H'n"mn’ der ""-wr‘enkm:rk.irﬁ:h.n Berlin, 1901, p. 403 . Senator,
Deutech, med. We oeh., 1902, No. 8.
& British Med. Jﬂur 1900, No. 2. T Philada. Med, Jour,, 1808,
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neurotic or mneuropathic in nature (Botkin-Sokoloff,! G. Klemperer,®
Lancereaux,” Poljakoft). (Compare also Nephralgia, p. 145.) [Schul-
ler ® has rm_entlv reviewed this subject, and questioned the nun—{"cr-tvnw
of demonstrable changes.—ED. |

Sometimes these hemorrhages cease of their own accord ; in other
cases they vield to remedies and ther: apeutic measures caleulated to com-
bat the nervous disposition, such as quinin and hydrotherapy ; in a
third group of cases recovery has been brought about by exposing the
]-.ldnm dividing it ]{*ugt]m ise, and sewing it together again, or some-
times merely by exposing it without splitting the viscus. It is diffieult
to understand how these last measures in particular should bring about
the eure of a nephritis ; on the contrary, they would appear to be more
caleulated to produce an inflammation or aggravate an already existing
one. The nephritis should therefore not be m-g.auiv:] as the cause of
these hemorrhages, which for the present must be interpreted as having
a vasomotor 11.1..51:-.J or as being of an entirely unknown nature.

In the treatment of renal hematuria the causes which produce it
must be removed ; for this the reader is referred to the sections devoted
to the respective subjects. In the renal hemophific extirpation of the
bleeding kidney, and in other cases, as the writer has said, simple enu-
eleation (Ausschilung) of the viscus, whether it was split or not, and
replacing the same brought about a cure ; in one case the renal hemor-
rhage ceased when the bladder was ope ned (Passet) !*

HEMOGLOBINURIA.

The term hemoglobinuria (hematinuria) is used to designate the
excretion of blood-pigment in the urine with total absence of red blood-
cells, or with only a relatively small number that cannot be considered
sufficient to explain the altered, bloody, or dark, blood-like appearance
of the urine. The pigment found is not always unchanged hemoglobin ;
quite frequently it consists of methemoglobin ; in fact, Hoppe-Seyler?
asserts that free hemoglobin—that is, hemoglobin not combined with
red blood-cells—never oceurs in solution in fresh urine that has not
undergone decomposition, or at most oceurs in the very rarest cases, and
that the substance under these cireuamstances is metl emoglobin, so that
it would be more correct to deseribe the process under consideration as
methemoglobinuria.

The phenomenon is observed :

(1) When hemoglobin in sufficient quantity is injm‘wf into the blood.

(2) After various experimental procedures resulting in solufion of the
red blood-cells ; as, for example, the transfusion of blood or even serum
from another fmlmﬂl, the imjection of pure water, oil, glyeerin, gallie-
acid =alts, and other like substances into the blood.

! Berlin, kin. Woeh., 1874, No. 20. 2 Dentsch. med, Woek., 1897, Wos, 9 and 10.

* Bull. del Aend, ofe MWed., 14900, No. 34 4 Dentach. med. H'-'Jr'ﬁ., 1399, No. 44,

5 Wiewn. Elin. Woeh., 1904, p. 477.

8 Centralbl. £, oie h:mr.”f der Harn- and Sexunlorgane, 1896, ix.
T Physiol. Chemie, 1881, p. 822.
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(3) It may be produced by a number of organic and llmrgaulc
poisons if they make their way into the blood in sufficient quantities,
whether from the intestinal tract, the skin and mucous: membranes, by
injection, or by inunection. The Nist of poisons inecludes a number of
substances that are used for therapeutic purpozes, and the employment of
which calls for special care ; they are chlorates, pyrogallie acid, phenol,
naphtol, glyeerin, tineture of iodin, arseniuretted hydrogen, hydrogen
stibiate, hydrogen sulphid, sulphurie acid, hydrochlorie acid, toluyl-
endiamin, phenylhydrazin, quinin, and a poison contained in morils
(Helvella esculenta).

(4) After extensive burns and in consequence of severe infectious
diseases, such as scarlet fever, erysipelas, typhoid fever, pernicious
malarial and tropical fever, pernicious forms of jaundice, and Winckel’s
epidemic hemoglobinuria of the newborn, and in many cases of severe
acute and chronic so-called hemorrhagic nephritis,  In these cases the
red blood-cells are probably dissolved or hemolyzed by the action of
the causal micro-organisms or other toxins,

[In fact, hemoglobinemia, that is in some cases, at least, the basis
of h(-mngluiumuli reminds one fu]*mlﬂ} of the plwuumum of hLmﬂlyas,
laking of the blood, ete., as seen in the test tube, and which have been
o thoronghly investigated by Ehrlich and his followers. The drugs and
chemicals above mentioned, and the toxins of many of the infectious
diseases, wounld seem, in certain strengths and under certain conditions
not clearly understood, to aet as hemoeytotoxic or hemolytic agents
freeing the hemoglobin, which escapes through the kidney. Michaelis!
observed hemoglobinuria during the absorption of the blood that escaped
from the rupture of an ectopic pregnancy. Usually, such blood-abso
tion causes urobilinuria. Michaelis is inclined to regard the hemoglo-
binuria in this case as due to the hemolytic, really antolytie, action of
the escaped blood. Ensor and Barratt® observed ]u:mnglubm in the
urine of a man after extensive bruising of the forehead by pounding.
Here, also, the explanation offered was that some hemolytic (autolytie ?)
process due to the extravasated blood was the canse of the hemoglobin-
emia, and, therefore, of hemoglobinuria. The experimental work of
Todd® is snggestive along the same lines. Using a toxin derived from
Bacillus megatherium, he produced hemoglobinuria by injecting it into
guineapigs. By using an antiserum, huge doses of the megatherium
toxin could be injected without producing hemoglobinuria. En.]

() Lastly, there is the so-called periodic or parorysmal (infermitlent)
hemaglobinurin, a peculiar chronie affection in which hemoglobin appears
in the urine at intervals, accompanied by characteristic eclinical symp-
toms. Because of the practical importance of this disease, as well as
the theoretic interest attaching thereto, it merits detailed description.

.Mt]mu;:h it is probable that the disease had been observed before
his time, its true nature was first recognized by Dressler,* who, in the
vear 1854, demonstrated hemoglobin in the urine in the absence of red

¥ Deutech. med. Wock., No. 4, 1901, 2 Med -Chi. Trans., vol. Ixxxvi., p. 165.
4 Laneet, Dec. 14, 1901. 1 Virchow's Arehiv, 1854, vi., p. 264
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blood-cells. His discovery was followed by a series of communications,
chiefly by English physicians (G. Harley," Dickinson,* W. Gull* Has-
gal,' Pavy,® and others), under the caption of intermittent or winter
hematuria or hematinuria,” and later by Lichtheim,® Kobert, Kiissner,”
and many others in Germany, so that we now have a fairly extensive
literature on this disease,

The attacks are frequently ushered in by a ehifl which is followed by
fever, the temperature at times rising to 40° C, (104° F.) and over.
[At the time of the chill the temperature may be low. Saundby*®
cites a case in which the axillary temperature was at first only 96.1° F.
—Ebp.] The fever is 'wmmlmulml by dragging pains in the back, run-
mng down into the thigh, pallor of the skin, and later evanotic diccol:
oration of the finger-tips, toes, and ears. [In a case reported by
Rohrer? bluish or violet diseoloration of the ear was followed by super-
ficial gangrene. Somewhat similar gangrenous effects have been seen by
Hilton Fagge and Pye-Smith. In some instances Raynaud’s disease
has been associated with paroxysmal hemoglobinuria,—ED p.] Lassi-
tude, a tendency to yawning, oppression, nausea, pains in the hypochon-
driae regions, and uLL'ﬂhlundllwr neuralgie lmnh in the extremities, have
also been observed. In some cases there is a slight ieferoid discoloration
of ihe skin and mucous membranes or a macular hyperemia with wrfi-
carial wheals.  [Cireumseribed edema is sometimes seen, and rarely pur-
purie lesions.—Ep.] Parques™ had a patient in whom urticaria conld
be produced by cooling the hands; the wheals were of a peculiar red
color and lasted from one to two hours. The fever is followed by sweat
and subsidence of all the subjective symptoms,

The wrine evacnated during the attack appears bloody or dark red-
dish-brown. On spectroscopic examination it shows the presence of
methemoglobin, either alone or in association with hemoglobin (see
Hematuria, p. 51); and on mieroscopic examination amorphous blood-
pigment in granules or irregular masses or in the form of casts or, ocea-
sionally, in erystalline form is usually found, but no red blood-cells or
very few. In addition the sediment often contains hyaline and granular
casts, renal epithelial cells whose nuelei are also stained red, and not
infrequently caleium oxalate in unusual abundance. The urine always
containg albumin and often bile pigment ; but, according to Leube,' bile
acids are absent. In one instance the latter found a diastatic ferment
in the urine. As the attack subsides the color of the urine becomes
paler and paler, until finally it is impossible to demonstrate any blood-
pigment ; the albumin, however, does not disappear until after a few

! Med.-Chi. Trans., 1865, xlviii., p. 161. ? Med.-Chi. Trans., 1865, xlviii., p. 175.
¥ Ghuy's Hosp. Hﬂ}mr!x, 1866, xii. * Lancet, 1865, i., p. 368.
® Guy's Hosp, Reportz, xviil., and Laneet, 1868, ii., p. 33.
5 Volkmann's Semmlung Ein. Vortrige, IBrE No. 134,
' Berlin. Klin. Woch., 1878, No. 43, and Deutsche. med. Weo eh., 1879, No. 37.
® Renal and Urinary Dmﬂ.w 413 Philada., 1897.
¥ % Ueber ein Symptom der a.mogluhmu: ie: Cyanose und Gangrin am Ausseren
Ohre,” Zeitsehr. f. Okrenheilk., xxxix., 2.
10 Semaine med., May, 1898, g “irzburger physikal -med. Sitzungsber., 1886,
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hours or days.  According to O, Rosenbach' and O. Silbermann’s *
observations, the appearance of hlnml-pugmuut at the I}Lgummg of the
attack also iz preceded by the excretion of albumin in the urine.
[ Traces of hematoporphyrin are at times found in the urine along with
the hemoglobin or after the hemoglobin has disappeared. An unusual,
i’ not unique, case has been deseribed by J. Pal,? in which, in an old
luetic of sixty-six years, several attacks simulating paroxysmal hemo-
olobinuria had ocearred, ﬁ}ll::wing‘ exposure to cold.  Pal found, how-
ever, on examining the urine during one of these attacks, that the dark
color was due to a large amount of hematc yporphyrin. Bloodiandthent
oglobin were absent, albumin and casts present. The next day the
urine was normal.  He deseribes the ease, therefore, under the caption
Paroxysmal Hematoporphyrinuria.—EDp.]

The internal organs do not present any sign of abnormality that
could be connected with the disease exeept pm-ﬂhlv enlargement of the
spleen and liver, which however is not constant, and a faint systolic
(hemic) murmur in the heart. During the intervals between the attacks
no marked symptoms are observed, at most a variable degree of anemia
and weakness.  Oceasionally, it appears that the disease may leave a
chronieally enlarged spleen {lnttm.mn ).

During the attack the blood, according to Havem ® and F. Chvostek,®
exhibits an unusual tendeney to coagulation, but the coagula are readi ly
dissolved. The red blood-cells are consider: ably diminished in number
and show little tendency to rouleaux formation ; some aof them are quite
decolorized, Ponfick’s so-called ¢ shadows” or ©shadow cells.” The
number of lenkoeytes is usnally somewhat inereased, and the cells some-
times contain in their interior red blood-corpuseles or the products of
their disintegration. According to Chvostek, masses of pigment and
an unu=ual number of blood-plagues are also found. Hemoglobin is
frequently, but not by any means constantly, found dissolved in the
hlnml-wt‘um lending to the latter a reddish or ruby-like tint (hemoglo-
binemia),

Other blood-changes have also been reported ; thus, for example, it
i= said that the isotonicity of the blood is altered, but neither Viela?
nor the writer® was able to confirmn this observation. On the other
hand, the writer found that when blood was withdrawn during the attack
the red eells took on a very deep stain with methylene-blue or methyl-
violet, a phenomenon which oceurs much more mwlv in the intervals of
freedom. V aquez i and Mareano ® found a much greater reduetion in the
hemoglobin than in the number of red blood-cells during the attack.
Finally, A. v. Koranyi" found that during the attack the molecular

U Beelin, Hiw. Woel., 1880, Nos. 10 and 11.

¥ Ihid., 1886, Nos. 20 and 30.

“furhwﬂn’ f. tienere Med,, xxiv, \n 29, 1903,

8 Miinch. med. Woch., IHH'! No. 23. b Yoz helulom., 1889, No. 11.

r 'Eli"l' r;f!n‘.- ]I esen oy .rF-'ru.fh's'r.IHu'r [l Iﬁ”ﬂh”_f'll'"r!!;”h'i I':_"]]h&]'r l'lll:]. 1!‘- b, lq'}'l.
1 1. Polielinico, 1805, L
i5. Be l‘ll."‘w-lhl."“"-k_"- “Ueher zwei Falle paroxysmaler Hamoglobinurie,” Diss., Ber-

lin, 1896,
b Arekives de Mad, exp., 18396, viii. 10 Zeits, f. klin, Med.. 1898, xxxiv., p. 88,
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concentration of the blood was heightened as in renal insufficiency, and
that the serum had a solvent action on the red blood-cells. [This is
yractically confirmed by Ardein-Delteil.'—Eb. |

For all these reasons it appears that the red blood-cells in this affec-
tion have a lessened power of resistance to chemieal as well as to physi-
cal influences. Their sensitiveness to physical impressions is demon-
strated by Chvostek’s* discovery that when the blood of a person
suffering from periodic hemoglobinuria is shaken up, the red blood-cells
become partially dissolved. Mannaberg and Donath # also found that
the resistance of the cells to shaking and to carbon dioxid was dimin-
izhed.

The attacks vary in duration from half an hour to several hours.
The frequeney is also extremely variable, and it is impossible to deseribe
a regular type in this respeet. Usnally they are less frequent or alto-
gether absent during the warm season and become more common at the
approach of winter, cold being the most important exciting cause of the
attacks. An attack can often be induced in such patients by the influ-
ence of eold ; in some of them the mere immersion of the hands or feet
in eold water is enough (0. Rosenbach, Ehrlich,' Boas® and others).
Chvostek believes, however, that the cold in itself has nothing to do
with it, and that constrietion of the finger, which ecanses a disturbance
of the cirenlation similar to that produced by cold, suffices to bring
about the same changes in the blood. This was observed some time
ago by Dapper.® The next most important exeiting cause is walking,
while other muscular exercises fail to have the same effect. (Fleischer,
Kast,” Chvostek.) [Possibly some light is thrown on the oceurrence of
hemoglobinuria after musenlar exertion by the experimental work of
Camus and Pagniez. They found that by the intravenous injection of
hemoglobin containing muscle juice, even though it contained no red
blood-corpusele hemoglobin, hemoglobinuria was produced. They accord-
ingly make three groups of hemoglobinuria : 1. Musele Imnmglnhmuﬂa
—i. e., through a lesion of the muscles. 2. H]md—r::»rpu*-t]n hemoglo-
binuria, through destruction of red blood-corpuscles in the vessels, 3.
Urine hu:mglnhnmlm th;ml;_jr the hemolytic power of the urine.—EDp.]

Periodic hemoglobinuria oceasionally oceurs during  pregnaney.
Brauer ™ observed its oceurrence in a woman during each of her preg-
nancies. [Meinhold ™ also has seen hemoglobinuria during the latter
months of pregnancy in a woman of twenty-four. A week after the
birth of the child the hemoglobin had disappeared from the urine.
—EDp.]

According to J. Wollt,”® menstiruation may bring on an attack ;
rare 1nﬁtancea peychic emotion or excesses appear to be the 1mmerh1te

! Montpelier Midie., No. 18, 1003, ¢ Montpelier Médie,, No. 18, 1903,
& Deaefack, .Inr-f.-,_,r’, Elin, Med., 1xv. :
§ Zeitschr, f. Min. Med., 1881, iii., p. 383 ; Charite-Ann., 1885, x., p. 142.

5 # Digs. maug.,” Halle, 1881, 6 Tiss,, Bonn, 1887,
T Dewvtack. med. Woek., 1884, No. 52, 8 Breslouwer drall, Zeitselr,, 1883, No, 12,
¥ Compt, rend., vol. exzxv.. Nos. 6and 22. 0 Wiinch. med. Woek., ]‘303, No. 20.

N Afiimeh. med, Woek. ]‘-'if.lﬁ No. 4. 12 Beplin, Min, T r_u'fe 15‘;] No. 47,
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cause of an attack. v. Koranyi' observed in one of his patients that
the attacks occurred oftenest after the eating of salad, and he succeeded
in bringing on an attack by the administration of 0.2 gm. of oxalic acid
or 0.2 to 0.3 gm. of rhubarb.

Among the predisposing causes of the disease, the most im-
portant appear to be malaria and syphilis, ineluding the hereditary form
of the latter disease (Copeman, Courtois-Suffet).* A case of Saundby’s?
suggesis that heredity may also play a part as a predisposing factor.
Trumpp * observed the disease in 2 members of the same family, who
were probably sufferers from hereditary syphilis,

[Gilman Thompson,” in a review of the subject, including a report
of 2 cases, inclines to the view that paroxysmal hemoglobinuria is a
profound neurosis chiefly affeeting the wasomotor system, and called
info activity by exposure to moderate degrees of cold, by muscular
fatigue or mental emotion. Syphilis is, he believes, often the ground-
worl on which the diseaze iz built.—Ep.

The disease is more frequent in the male than in the female sex, and
in middle age than during the other periods of life; it has, ]]mtever
been observed in children during the first years of llfL and after ﬁf’t}f
years of age.

The course of the disease is chronie, the duration, as a rule, being
counted by vears, and but little is known at present in regard to the
prognosis. Some cases ultimately ended in recovery ; in others the
outcome was never ascertained, as the patient usually disappeared from
observation. A lethal termination as the direct result of periodie hemo-
globinuria appears not to have been observed up to the present time.

The postmortem reports are aceordingly very scanty ; most of them
concern patients who died of other affections. These showed no charae-
teristic findings. In a case observed by Murri,’ in which the patient
had been free from attacks of hemoglobinuria for six months before
death, the kidneys presented infiltration of the epithelial cells of the
cortex ranging in color from a yellowish red to black; but in a case
observed by Prior? the organs were quite normal. F. Widal® reports
that in a ease observed by himself and Dieulafoy, in which death oceurred
during the attack, he found a deposition of plgment in the kidneys, such
as Kelsch and Kimwr described in malarial eachexia, and a « SUIem&'lE i
of the kidneys, which they regarded as the result of repeated escape of
hemoglobin into the kidney substance.

Hnmnrrlnblmu ia similar to the form in human beings has also been
observed in animals, especially in horses, in which the disease is known

“ black stmngur}' EE il ek ‘!]!Tilll].l.]l‘{-}]](‘,” and represents a much
graver affection than in man. In these animals the attacks of hemo-
globinuria are accompanied by paresis of the posterior extremities and

! Berlin, Hin. Woch., 1881, No. 47.

* Copeman, Sefimidt’s Jakrb., 1891, i., p. 50; Courtois-Suffet, Med. mod., March 2, 1895.

¥ Med., Times, 1880, May 1. i Miineh, med, Woek., 1897, No. 18.

5 Med. News, Oct. 8, 1903, & Della Emoglobinuria dal Freddo, Bologna, 1880,

T Minch. :mﬂt!' W uefe . 1888, No. 30,
B Traité de Medieine par Cﬁurﬂﬂ.‘, Bouchard, Brizsaud, 1801, i, p. 861.
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by disturbance of the digestive, respiratory, and eirenlatory apparatus ;
death often supervenes in a few days. At the autopsy the paralyzed
muscles are found to be edematous and present granular elouding, with
fragmentation and hyaline degeneration of the muscle fibers, and the
blood contains free Iu.-muglublu of a laky color., The disease has been
especially observed in horses that had stood in the stable for several
days and had then been used for heavy work, especially in cold
weather ; hence, cold and excessive exertion of the legs appear to play
a part in the etiology of the disease in animals also.

Neat cattle and mlac{:p are subject to a form of {-mlvmm hemoglobin-
uria which, according to the observations of Babes' and of Ixm;_mi
and Heller,? is cansed by blood-parasites. These investigators found a
hematocoeens, which is contained in the red blood-cells, which stains
with Liffler’s methylene-blue solution, and occupies an Imulm-dth
position between bacteria and protozoa. Babes® believes it is the same
as that found by Bonome in sheep affected with hematuria (w& p. 4.

|:L:1tr:]v several reports have been made of hemoglobinuria in eattle,
as well as in horses, dogs, and other animals, in w hich cases the blood
has shown the I"u-nplm:nm bigeminum ; and t.ml\.-_u have been found as
the probable conveyers of the parasite, as shown by Smith and Kil-
bourne in the case of Texas fever. Hemoglobinuria in these lower
animals is thus I‘cgll‘dLﬂ as piroplasmosis. It is so elassed by Ellen-
berger and Schiitz,' who give several references to this subject. —Llj]

As for the pathﬂgenesm of (met-) hmmwlnhmurm, it presents no
difficulties in those eases in which free hemoglobin is introduced into
the blood in sufficient quantities either directly or by subcutaneons
injection, and in those cases in which relatively large quantities of
hemoglobin are liberated by wholesale destruction of red blood-cells.
The latter series includes cases of intoxieation with “cythemolytic”
substances and other similar conditions enumerated above under 1
to 3. The hemoglobinemia produced by these toxic influences is
the chief cause of the heumglubinuria the pallmgomtis of which has
been considerably elucidated by the investigations of Ponfick,” who
suggests the two following explanations for “the liberation of "hemo-
glﬂbm First, the individual cells break up into a number of small
fragments and finally into granular débris, as in burns; the granular
1'emn.m1':~, of the cellzs remain in the blood-stream for ac}me time, and
finally disappear either as fragments of cells or after they have parted
with their hemoglobin. Second, the hemoglobin separates as a whole from
the red blood-cells, leaving the Tatter behind as so- called ¢ shadows.”

In both cases the organism may get rid of the liberated hemoglobin
without the development of hemoglobinuria, the fragments of red
blood-cells being taken up by the spleen; that organ enlarges—the
so-called %podnrmlmuq splenic tumor of Ponfick (m':ﬂ-:iu. ashes)—

! Compt. rend. de Pacad. des seiences, 1888, cvii., No. 18

2 ll'c-ﬁ de méd, erpér., 1894, vi., No, 3. * Virchow's Archiv, cxxxix., p. 382
! Virchow w. Hirsel's Jahvesherioht, 1802,

5 Virchow's Arehiv, 1xii, 1874, p. "3 and Berfin. Hin. Woch., 1883, No. 26.
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until the remains of the blood-cells have been disposed of. The hemo-
globin thus liberated, or in the second variety dissolved in the blood,
is utilized by the fliver in the production of bile or bile pigment, and
a temporary hypercholia (polycholia) may {hw.elnp. Hemoglobinuria
does not |]{‘Elll to develop until the powers of the spleen and liver to
dispose of the hemoglobin liberated in the blood have become inade-
quate, and this, according to Ponfick, is the case whenever the mass of
liberated hemoglobin exceeds one-sixth of the quantity contained in the
entire mass of the blood.! The exeretion of hemoglobin in the kidney
is wholly or chiefly confined to the glomeruli, it being doubtful whether
any hemoglobin is exereted by the cells of the tubules. The ferru-
ginous blood-pigment which is often found in these cells can be
explained as the result of the absorption of water and inspissation of
the fluid that has entered the tubules from the glomeruli (Ribbert).?

The oceurrence of hypercholia explains the oceasional presence of
bile pigment in the urine in hemoglobinuria, and the fact that jaundice
is sometimes present before hemoglobinuria has developed.

The allwminuric which precedes the hemoglobinuria and persists
some time after the latter has ceased (see above) is probably to be
explained by the wholesale destruetion of red blood-cells as well as of
hemoglobin, a certain portion of which can be disposed of by the liver,
and the resulting escape of an excessive quantity of albumin into the
blood and its subsequent exeretion through the urine (¢ hematogenous
albuminuria ™).  This form of albuminuria has also been explained as
a sequel of eongestion of the kidneys, said to oceur when the body is
cooled, as a S e umtr-utmn of the cutaneous blood-vessels.
But the mere fact that much more abrupt changes in temperature as
well as actual chills do not produce congestion of the kidneys nor the
characteristic urine of the condition, but, on the contrary, a rather
abundant urine of low specific gravity, is against this assumption.
Mere contraction of the eutaneous arteries does not produce venous con-
gestion in the internal organs, but rather an increase of pressure in the
aorfe and in the arferies of the internal organs, including, therefore,
those of the kidneys. According to other authorities, albuminuria
results from the irritation of the kidney by the hemoglobin ; but while
this view might explain the albuminuria which follows the hemo-
globinuria, it fails to explain that which precedes the condition.

The destruction of numbers of red blood-cells and the overloading
of the blood with free hemoglobin is followed by a congeries of grave
disturbances.  In the first place the absorption of oxygen is diminished,
and the nutrition and efficiency of the organs as well as the entire proe-
ess of metabolism are thus impaired. In the second place, as the
investications of Al. Schmidt and his disciples as well as those of
O. Silbermann * have shown, the hemoglobin which circulates freely in

! In rabbits hemoglobinuria develops when a quantity of hemoglobin, m the pro-
porlion of 1 gm. to each 'kl]ngrl.m of the amimal’s m_,]j.,ht i= injected under the skin for

more than five or six consecutive days (Schurig in Arch. f. exp. Path., ete., x1i.).
 Bibliotheca medica C., 1896, pp. 2 and 3. 3 Virehow's Arc.ﬁit', cxix., 1890, p. 488,
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the plasma destroys some of the leukoeytes, the fibrin ferment thus
beeomes greatly inereased in quantify, and this iz followed by the usnal
results—extensive clot tormation, obstruetion of' the eireulation of the
blood, embolism, and febrile temperature. In the third place the
broken-down red blood-cells discharge other constituents besides hemo-
f;rfn!.rur info the serum, substances that are normally not present at all or
only in minute traces, such as potassium, iron, and nuclein bodies, and
this leads to further disturbances. These pathologic changes furnish a
sufficient explanation of the symptoms observed in hemoglobinemia,
especially the sense of oppression and dyspnea, the fever, the cireulatory
disturbances, hcm:}!‘!’hugil_‘: infarets and the like, as well as the changes
in the kidneys, such as congestion, degeneration of the epithelium,
inflammatory processes, attributable not to the escape of the hemoglobin
itself, but to the sequential changes already described, and that are to
be observed in the later sts ages of the disease (0. Silbermann).

As the writer has already said, there can be no doubt that in the

conditions noted under 1 to 3 the mechanism of the process is such as
has been deseribed, and especially that hemoglobinuria must be regarded
as the immediate consequence of hemoglobinemio. Under the conditions
described in paragraph 4 the same causal connection may be assumed,
if not with absolute certainty, at least with great probability ; and
similarly in cases of burns, in which the lﬂrm:l-rh.ti:urn described ean
be demonstrated (O, “hlhvrumnn], and probably in severe forms of
malarial and tropical pernicious fever, in which the blood under ‘woes the
same or similar alterations (Kelsch and Kiener' ) The hemoglobinuria
which oceurs in ofher severe infectious diseases is also explained by the
same mechanism, the destruction or dissolution of the red blood-cells
being ascribed to the causes of the infeetion, the microbes, or their
metabolic products, the toxins. There is no doubt that this destruction
of red blood-cells takes place; but it is questionable whether the
destruction is severe enough to cause a hemoglobinemia of sufficient
gravity to allow unchanged hemoglobin to make its way into the kidneys.
So far as the writer knows, hemoglmhumnm has never been demon-
strated in these cases any more than in hemoglobinuria, which ocea-
sionally oceurs in the course of acute or chronic nephritis.  Berthier ?
even failed to discover hemoglobinemia in 2 cazes of malarial hemo-
globinuria.
- Finally, as r(-gaw]a the fifth variety—periodic ( paroxysmal) hemo-
gﬂrﬁf)tri?tr!ﬂ—lt is much more frequently attended by hemoglobinemia
than the other forms, although in some cases hemnglnbmemla is absent ;
but in the majority of typical cases one is justified in regarding hemo-
globinemia as the ecause of the hemoglobinuria.

How the dissolution of red blood-cells and the liberation of hemo-
globin are effected in this disease, and particularly how the effect is
brought about by lowering of the temperature and by walking, the two
exciting causes of an attack, are questions that cannot be answered

! Traité des maladies des pays chaudsz, 1889,
? Arch. de méd. expér., ete., 1896, viii., p. 628,
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with any degree of certainty. One thing seems to be certain, however—
that the power of resistance of the red “blood-cells to various influences
is reduced. It is possible that the albuminuria which in otherwise
healthy individuals oceurs after a cold bath (see p. 32) represents the
transitional stage from hemoglobinemia to hemoglobinuria, being due to
diminished power of resistance on the part of the red blood-cells, part
of which are destroved, thus allowing the hemoglobin to be completely
converted into bile pigment in the liver, while the albumin is exereted
by the kidneys,

Ehrlich believed that the injury to the red blood-cells was due to
some agent (ferment?) produced by the wnbul-; under the influence of
cold. While this may be plausible, it is impossible to assume that
walking, to the exclusion of other muscular exertion, should have the
same effect, and Ehrlich’s explanation eannot, therefore, be regarded as
generally applicable.  Chvostek, on the gmum] of his above-mentioned
observations, assumes that a mechanical action similar to agitation which
destroys the blood-cells may be brought about by abnormal eireulatory
conditions, especially contraction of the eutaneous vessels and its con-
gequences. Such cireulatory disturbanees, he believes, are brought
about by reduction of the temperature and hv the position of the body
during watking, and these disturbances and their baneful effects on the
red blood-cells mlght be confined to individual regions or organs, par-
ticularly the kEidneys. This theory of Chvostek’s, of the dﬁtructw‘e
process being confined to the kidneys, serves to explain the cases of
he nmtrlnhmul ia in which no rlmngv- are found in the blood. But the
mechanical effect of a cire ulatory disturbance is hardly comparable to
that of agitation ; it is more likely that the effect ]'.rmduced is to be
attributed to an accumulation of earbon dioxid.

The theory that the separation of hemoglobin from the red blood-
cells takes place not in the general blood-stream, but in the kidneys and
in the wrine, has been adv anced by a number nf authors, It was first
mentioned by van Rossem,’ who attributed the process to an abnormal
quantity of sodium oxalate in the urine. It is true that, judging by
the above-mentioned obzervations of A. v. Koranyi (see p. 60), the
internal administration of oxalic acid may cause hemoglobinuria, and
van Rossem’s explanation is therefore applicable in some cases. On
the other hand, an execess of oxalie acid is not by any means regularly
found in h{-mng]uhmuil‘, nor is the destruetive power of the substance
in the urine admitted to the extent asserted by van Rossem (Murri).
Other authors (O. Rosenbach,® Lépine,” Silvestrini,' Mackenzie,® A.
Robin,® Berthier, and others) regard the kidneys as the scene of the
process, in part explained by cirenlatory disturbances in these organs.
Later this view was crowded into the background by another, according
to which a general hemoglobinemia was regarded as a necessary pre-

1 Diss., Amsterdam, 1877. * Berlin, klin, Woch., 15850, Nos, 10 and 11.

? Revue mensuelle de méd., ete., 1880, No. 9.

4 Collezione italiana di letture sulla mm’rcmn Ser. 2, 1332 cited by Chvostek, loe. eit.,

p. 24 5 Lancet, 1879, ii., p. 116,
8 Gaz. méd. de Pares, 1884, Nos. 14, 21, and 22.
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liminary condition in every case of hemoglobinuria ; nevertheless, it
receives fresh support trom ‘the above-mentioned investigations of Chyvo-
stek. The theory that a hemoglobinuria of renal origin iz possible is,
at least, worthy of consideration, not only in the explanation of many
eases of typical periodic hemoglobinuria, but, as the writer believes, to
a still greater degree in cases belonging to other eategories, v-:pwhllv
the wvariety of |1::m:‘:-.t_rlﬂhml.1|11 which, as mentioned above (p. 63), i
oceasionally observed during the course of severe infectious or acute or
chronie nephritis in which hemoglobinemia is unknown.

A. Baginsky's! discovery of numerous specimens of a form of nematode
{R]I.‘l[‘r[lltli:i in a caze of hemoglobinuria oceurring in a child should be mentioned ;

it iz doubtful, however, whether there is any causal relation between the nem-
atodes and the he|:||ug1uh|m|r1:1.

The treatment, or rather the prophyleris, of hemoglobinuria in
alll the conditions enumerated above under 1 to 4 coineides with the
treatment of the basal causes or diseases ; poisonous and other injurions
agents known to produce hemoglobinuria must, of course, he avoided
or used only with the requisite eaution.

. In severe cases it might be advisable to make an attempt, by the
transfusion of human blood or the importation of bleod (or hemoglobin
solution ?) by some other means, such as subeutaneous or intraperitoneal
injection, to combat the disturbances resulting from the wholesale destrue-
tion of red blood-eells.

Periodic (met-) hemoglobinuria, when due to an antecedent or still-
existing syphilis, often yields wholly or, at least, in part to the use of
mereury, and Muorri recommends the remedy even in cases in which there
is no suspicion of syphilis. If there ix a suspicion of malaria, the use
of quinin 1s ]lhrlh.lhie, although the drug itself is by many rvegarded as
the cau=e of hemoglobinuria {hl whwater Imﬂl) but recovery has been
brought about by the judicious use of quinin in suitable doses, which
must not be too large. Arsenic may also be tried ; and the sympto-
matic indications are to be fulfilled in accordance with the conditions of
each individual ease; anemia and weakness particularly must be com-
bated by suitable means.

The attacks may be prevenfed, and when they oceur, shortened, with
tolerable certainty hv avoiding tlm- r-‘tmtmg canses, e-p{u::la.lh' cold and
walking. In appmprute cases a sojourn in a milder climate is to be
advizsed during the winter. In order to prevent the contraction of the
cutaneous 1{,‘-‘-L]=:«, which, according to hiz opinion mentioned above, is
responsible for the hemoglobinemia, whether the contraction be general
or circumseribed, Chvostek recommends the inhalation of amyl nitrite,
for he found that in his own patients he could nip the attack in the bud
by the use of thi= drug. Berthier, on the econtrary, who, as has been
explained above, finds the ecause of malarial Ili‘lllm"‘lﬂhllllll‘hl not in the
blood, but in mng&tmn of the kidneys, gives injections of ergotin.
Pc-r-ntrmll} the writer has not seen any benefit result from amyl
nitrite. ;

! Berlin. Elin. Woek,, 1857, No. 30.
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To guard against the evil effects of eold, a cautious use of hydro-
therapeutic pmtmiuroh caleulated to harden the body has been recom-
mended (Klemperer ') and certainly deserves a trial, .1!thuugh the writer
himself in one case failed to obtain any good result in this way.

[The writer has seen 2 cases of recurrent or paroxysmal hemat-
uria that in some respeets resemble very closely paroxysmal hemoglo-
binuria, although the urine always contains blood-corpuscles in large
numbers, but not the free hemoglobin.  Both patients are young men,
about tlurn years old, leading rather quiet, sedentary lives, of gmd
habits and with no luetic taint. The urine of the oné in the intervals
is normal and the patient appears to be in perfect health. But upon
four occasions and without ascertainable cause there have come on chilli-
ness, pain in the back and legs, slight temperature for a few days, with
bloody urine containing considerable albumin and a few casts. In
about a week the trouble disappears. The second young man has at
all times the signs of a chronie interstitial nephritis—moderate albu-
minuria, a few casts, eardiac hypertrophy with increased vascular ten-
gion, qlll}JL(‘Tl‘-{.‘h’ he feels well.  Yet every winter for nine years he
has been taken, generally after exposure to cold, with chill, severe pain,
in the back, followed by marked hematuria lustmg for thme or four
{]._u- I_]:IUIIEII blood -'hu'u.h I:|1|{'I'u:-c'npi{";l'|1'. for a lung‘ﬁ time, So similar
is one attack to another that he has learned the significance of the chill
and pain in the back and at once goes to bed, sends for a physician, and
calls attention to the certain appearance of blood in the urine.—Ep. ]

FAT IN THE URINE; LIPURIA AND CHYLURIA.

Fat is excreted in the urine under a great variety of conditions.
When the fat is finely divided and suspended by albumin in the form
of an emulsion, giving the urine a milky or chylons appearance, the
condition is spoken of as chyluric or galacturia ; under other conditions
the presence of fat in the urine is designated lipuria or adipesuria, pro-
viding there is an appreciable quantity of fat present. In cases belong-
ing to the latter group, which are cnmpm atively rare, the fat can be
seen with the naked eye in the form of drops, or, after the urine cools,
as solid suet-like ]:.utwlvﬂ floating on the H‘ll‘f‘il"{" of the ueing, ke
occurrence of fat in the urine in minute traces not recognizable with the
naked eve is much more common.

In every ease of lipuria, and partieularly when the fat can be recog-
nized with the naked eye, the possibility of the urine having been pol-
liufed after its evaeuation, either infentionally or unintentionally, as by the
introduction into the bladder of a lubricated catheter, the use of an
improperly washed receptacle, or the admixture of fat-containing fluids,

V Charité-Ann., N, F. xx., and RBerlin. Hin. Woeh., 1805, No. 30.

2 For the literature see ‘hu‘a, Rassman, “ Ueber Fettharn,” Dis., Halle, 1880 ; R.
Kobert, * Ueber Fettharn,” Schmidt’s Jakeb. d. ges. Med., 133] vil, n]wxxlx p-1; F.
\lmuenuut Les matidres grasses dans Purine, Paris, 1‘534 b H‘-I-d : ‘-t-mlnr I'IrlIE]:E,_
# Chylurie,” in hl.fﬁ;nﬁ-urr,r’a Rmhncl_,l“rrp der ges. Hedlk,, .'}ﬂ el lb'ﬁ vol, iv.,, and

 Lipurie,” vol. xiii. ; Sehrwald in Klin. Handb. der Harn- u. ﬁgxrmﬁ:rryrmc by Ziilzer-
Oberlinder, vol. i, 1894, p. 431.
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qlppus-imrie;, or other similar substances derived from the vagina or the
intestine, must be excluded before any judgment in regard to the speci-
men is formed. Fot ma iy also be simulated by phosphates which produce
a glistening fatty appearance when, as not infrequently happens, they
form in combination with bacteria an iridescent, glistening pellicle on
the surface of the urine.

The demonstration of macroscopic masses of fat, which float on
the surface of the urine, presents no difficulties whatever, the nature of
the material being proved by the fact of its floating, its appearance, and
the grease spots which it leaves on paper; if desired, the chemical
tests, such as insolubility in water and aecids, and solubility in ether,
benzol, chloroform, earbon bisulphid, xylol, and the like, may be applied
for purposes of confirmation. If any doubt still remains, the suspected
substance, after it has been extracted and purified as perfectly as pos-
gible, may be tested for the aerid odor of acrolein during combustion,
and its power of forming a soap with alkalies, and an emulsion with
albumin and other colloidal substances. For the methods emploved in
making these tests and those used in the guantitative determination of
fat, the reader is referred to text-hooks on chemistry.

Minute traces of fat, which are of more fr@qumt oceurrence and are
not deseribed as lipuria, are reeognized under the mieroseope as strongly
refractive droplets of variable size, either floating free on the fluid or
seated upon lm-rphﬁ]nglv elements, such as cells or casts. They are
stained black by osmie aecid in 0.5 to 1 per eent. solution, and red by
tincture of aleanna or sudan. In addition to fat-droplets, 'chiolesterin, in
variable quantities has also been found, as well as other abnormal con-
stituents—albumin, sugar, blood, and the like—depending on the causal
condition. '

Normal human urine usually contains no fat or only utwmlmgly
minute and doubtful traces, while in the case of animals [ll{ , cat), urine
which is apparently nm*mdl shows an .lppr‘cuahl{, percentage mi fat.

The sources from which fat in the urine may be derived are:
(@) the blood—hematogenous lipuria, and () the wrinary organs—renal
or vesical lipuria.

(a) Hematogenous lipuria oceurs when there is lipemia—that is, an
abnormally high percentage of fat in the blood—which may be due to :

1. Abundant i ingestion of fat with the food or as a medicament ; for
example, cod-liver oil (alimentary lipuria).

Intravenous or subentaneous injection, or inunction of large quan-
tities of oil.

3. The escape of fat from fat-containing organs and tissues into the
blood.  Such an accident oceurs especially in cases of fracture with exten-
sive destruction of the marrow, the fat from which enters the cireulation ;
and more rarely after other diseases of the bone-marrow eaused by in-
flammation and other morbid processes ; in puerperal ecfampsia, in which
the lipuria, according to Virchow’s view, is due to the contusion and
laceration of the fatty tissue in the pelvis ; and, finally, after laceration
and disintegration of the subentaneous .ldlpu.':-f: tissue or other tissne
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containing a large percentage of fat, such as liver or the tissue of tumors ;
as, for example, in cases of maniacal insanity.

4. Various diseases, particularly diabetes mellitus, aleoholic dyserasia,
phthisis, obesity, and nephritis.  Insanity, diseases of the pancreas and
of the heart, and some forms of poisoning—for example, phosphorus-
poisoning—are said to be associated with an abnormal percentage of fat
in the blood ; but the assertion lacks confirmation.

Of all these morbid conditions said to be associated with lipemia,
fracture, contusion of the skin, and a few cases of diabetes mellitus are
the only ones in which lipuria has been demonstrated beyond the possi-
bility of a doubt ; the mechanism by which the body frees itself of any
excess of fat in the blood in other diseases is not known. In some of
these cases fat-emboli have been observed in the glomerular capillaries
of the kidneys in addition to emboli elsewhere in the body ; but the
presence of these emboli does not prove that the fat necessarily enters
the urine, for, unless it is in very great excess, it can undoubtedly dis-
appear from the glomeruli by some other channel.

(6) The passage of fat from the wrinary organs into the urine oceurs
as the result of ﬁm‘ y degeneration of the tissue, particularly of the renal
epithelium, as in the fatty degeneration of alironis nephritis, in infee-
tions, intoxications, anemia, and blood-dyserasia; or of extensive fatty
degeneration of pus cells and tumor masses which are situated some-
where in the vrinary passages from the pelvis to the urethra, or have
ruptured into the kidneys or urinary passages from the ne1g]1bnr111g
tissue. In a remarkable case of this kind reported by Ebstein!® the
urine contained large drops of fat, which hardened on exposure to the
air ; the fat was d-:,-rn ed from a tumor in proecess of fatty degenera-
tion.

In addition to fat, cholesterin may get into the urine in large quanti-
ties from the urinary organs—cholesterinuric—being derived from the
tatty mvtammphnah of old purulent foei or degenerated tissue ; as, for
example, in hydronephrosis and pyonephrosis (Schetelig,® I'l-Il]I‘C]]lEDﬂE
Hirschlaft?).

(¢} There are many instances in which a combination of lipemia with
Sfatly degeneration of the urinary organs takes place, and the presence of
fat in the urine might therefore be ascribed to both of these sources,
This eclass includes, for example, poisoning by phosphorus and earbon
dioxid, grave j;hi‘hmnm’ states, chronic aleoholism, and the like.

The diagnosis of 1||n|r1.1 as appears from what has been said about
it in regard to the findings in the urine, presents no diffieulties what-
ever ; as for its Atinobon from Lm;i’imr: that subject will be discussed
presently in connection with the latter condition,

The prognosis and freatiment depend altogether on the causes of the
lipuria,

Chyluria is readily distinguished from lipuria by the microseopie
appearance of the urine, which usually resembles ch_‘rle or thin milk.

v Dewtseh, Aveh. £ Elin. Med., 1879, xxiii., p. 115 T Areh. f. Gyriicol,, i.
3 Trans. Path. Soe., xix. 4 Dewtseh. Areh. f kin. Med., 1899, 1xii.
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Occasionally the urine has a pale-reddish ecolor or a turbid curd-like
appearance from the admixture of blood.

The freshly voided urine is faintly acid or neutral and one misses the
normal urinary odor.  On standing, loose fibrin clots ’irequt.,ntlv separate
and the surface is sometimes covered with a layer of fat resembling
cream. Jn addition to the fat, the wirine always contains albumin. The
presence of the latter ean be demonstrated by the usual tests for albu-
min, either at once or after the fat has been removed by shaking up the
specimen with ether, with or without the previous addition of caustic
potassinm or sodinm.  Cholesterin and lecithin have also been found in
addition to fat (Eggel,! Brieger,* Gotze,” H. Wolil'").

The albuminous i}mhe-:. tlmt }mve h-:-m demonstrated in chylurie urine
inelude, in addition to the ordinary serum-albumin and ;,,,Inbulln a fibrin-
ogenous substance (Eewel, ﬂn{-inﬁl] hemialbumose or propeptone (Sen-
ator,” Gdtze) and so-called ¢ peptones ™ (Brieger), The percentage of
albumin varies from 0.2 to 2 and over; that of the fat, from a mcre
trace to more than 3 per cent. The relation of one to the other miy

vary greatly in the same patient. Sugar is not found in chylous urine.

Mieroscopic examination reveals the presence of minute fat-{lmlﬂ{-t“-:
an occasional leukocyte, and a few red blood-cells. In the variety
known as parasitic chyluria (see p. 70) the characteristic Filaria san-
guinis iz found, vsually enclosed in fibrin coagula. Casts and other
nnn]ﬂmlnrrlc eonstituents are never found unless there is some eompli-
cation to account for their presence.

Thes=e findings in the urine in many eases appear only periodically,
the urine h{‘mfr normal in the intervals ; thus, it often !1=ippen~,. that the
m;,ht urine is chylous, while that ve jided dut*mu‘ the day is clear, or vice
verasd. In a number of: instances the evacuation of clwlmh urine
appeared to be influenced by the attitude of the ]‘.I"ltl-l!“lt—the horizontal
position (Huber °), or the erect position (Francotte )—or by digestion ;
in other eases bodily exertion or mental excitement appeared to play a
part in its production.

A= regards any other symptoms of ehyluria, either there are none
or they are extremely variable or not at all characteristic, so that it is
not necessary to enumerate them. It may be worth mentiuning, how-
ever, that the act of II!H'tHIthII, .u.wuflm:r to Scheube,® is sometimes
lmlllf'ul on aceount of the urine having deposited Uﬂagula in the
bladder.

In a few cases the blood also was found to contain an unusual num-
ber of fat-droplets.

The ecourse and durafion of chyluria are extremely variable. The
disease may last a few months or many years. In the latter group of

L Denteeh. Areh. f. Hlin, Med,, vi., p. 421, 2 Charité-Ann., 1882, vii, p. 257,

3 Die Chylurie und ikre [Trzachen, !]Em. 1887,

feTar Iyehre von der Chylurie,” Diss., Berlin, 1881.

S Charité-Ann., 1885, x., p. 207, & Virchow's Arehiv., 1886, cvi., p. 126.

T Ann. de In &ur' méd, chi., Litge, 1886,

8 Vollmann's Sammlung kin, Fortrige, No. 232, and Beitrige zur path, Anaf. u. &lin.
Med., E. Wagner, gewidmet, Leipzig, 1887,
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cases long intervals often elapse between the successive appearances of
chylous urine.  Ultimately the chylous character of the urine disappears
for no demonstrable reason, so that the disease, as a rule, ends in recovery.
In extremely debilitated mdnuhllnlw death may oceur from exhaustion.

L]]}lun.l is endemic in certain tropie and s-.ubtrupm regions. It has its
widest distribution in certain districts of Brazil, both on the eoast and
inland ; and it also prevails in the Antilles, in India, on the coast of
Zanzibar, on the Islands of Mauritivs and Reunion, in Egypt, in the
Colony of Queensland, Australia, in certain regions of North America,
as Florida and Charleston (ertu as '), and in Japan.

In Europe the disease formerly was observed only in persons who
had been in one of these tropic regions; but recently a few isolated
cases have been reported in persons who had never left Europe (Golding
Bird,” L. Beale,” W. Roberts,! Boissard,® Glasier,® Oehme,” Brieger,’ Sieg-
mund,” A. Huber, Gitze). The disease has never been observed in
utﬂrmr' y or old age. The influence of sex is uncertain. According to
Lewis, chyluria is a little more frequent in women than in men.

As regards the actual cause and essential nature of tropic chyluria,
its parasitic character was first demonstrated by Wucherer " and later by
Lewis " ; the former discovered in the urine, and the latter in the blood
as well as in the urine, in individuals suffering from ehyluria, a pamsltﬂ
belonging to the class 'of nematodes, which Lewis named ﬂ!ﬂ;r i san-
guinis fromints.  This microscopic worm is the embryo of a parasite the
adult form of which was first found by Baneroft, and then by Lewis,
8. Aranjo, and Jos. Santos, in lymph abscesses, lymphatic glandular
tumors, and in elephantiasis of the scrotum. As described by Lewis,
the embryo is 0.34 mm. long and 0.014 mm. broad ; while Scheube
gives its dimensions as (,216 and 0.004 mm. respectively. The different
dimenszions given for the mature parasite appear to depend on the fact
that they are found in different localities. For an account of the
remaining properties and developmental conditions and life history of
this parasite, the reader is referred to special books on animal para-
sites. It may be mentioned, however, before leaving the subject,
that the embryo iz usually taken into the body with the water, either
when duuL;ng or hal,hmg, having been f.lEI]D*:ItE[] there by the female
mosquito (Manson ™).

[The embryo of the filaria is sucked up with the blood when the
female mosquito bites an individual whose blood eontains these organisms,
Within the body of the mosquito it undergoes a 111Lt.-1murpl1mls the
whole eycle of change lasting about sixteen days, at the end of which
time the filaria is found coiled up at the base of the proboscis of the

L dmer. Med, News, 1886, ¥ London Med, oz, 1843,
* Kidney Ihseases, ete., 1869,
A Practieal Treatize on Urinary and Renal Dizensez, London, 1872,

5 La Franee méi., , 1882, p. 410. § Loncel, June, 1877.
T Dentzeh. Arch. £ kv, Med,, xiv., - i 8 f)q.'u.l'mﬁ. Al A Fdin. .m.‘d., 11\'-'., P a5,
® Berlin. klin. Woch., 1884, No. 10. 10 Zeits, f. Paraszitenk., 1869, 1., p. 876

U Womthly Micros. .ﬁmr, Mm. 1875 ; Brit. Med. Jour., June, 1878,
12 Med. Times and Gaz., November, 1875: Lancet, February, 1882,
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mosquito. * Thence from the sixteenth to the twentieth day it passes
into the proboseis, by means of which it is doubtless inserted into the
tissues of a human host when the mosquito next feeds on human blood.
It is possible, though not likely, that a few of the metamorphosed filarie
escape into water, and in this medium reach man” (Manson).—EDp. ]

A curious observation made by Manson and then confirmed by others
is that the embryos can only be found in the peripheral blood during
the night and when the patient is asleep, being absent during the day.
:‘r[.l(*lxl_"!'ldli', by completely changing the mode of life of a chyluric
individual and having him stay in bed during the daytime and walk
about during the night, succeeded in rey ersing the m:rmhumh s0 that
the embryos were found in the blood during the day and not duuug the
night. [{n ]I]{l{,Ilt'l]l]{_‘llt species, the Filaria fu!’n.r.-nrr common on the
lower Niger, is said to be found in the blood dmmg the day only,
while tnmther species, the Filaria perstans, iz found both (.1.1.}' and
night.—Ep. |

On the strength of these facts, the theory at present entertained is
that p:‘mmiﬁr fropic chyluria results from obstruction of the lymph
vessels by the embrvos themselves, or more probably, according to
Manson, by mature filarie ; this obstruetion is followed by laceration of
the \'e:-:ul.- and the escape of’ lymph, which becomes mingled with the
urine either in the kidney or in the bladder.

This theory appears to be -11p|mrt9d by some of the postmortem
findings. In a ease of chyluria in which filarize had been demonstrated
in the lymphatie apparatus and embryos in the blood, Mackenzie found
a marked dilatation of the thoracie duct and of the ilice, lumbar, and renal
lymphaties, L‘*-‘[.'IL'LI.IHV of the left side, with numerons ealeuli in the
lymph vessels of the left kidney. A similar dilatation of the lymph
vessels, especially on the posterior wall of the abdomen, was found by
Kentaro Murata,* who observed at the same time the destruction of
numerous glomer uli in the kidueys in the case of a woman who, during
her I!f'etlme, had been found to harbor parasites in the urine and in
the blood. Havelburg?® found in the left hypogastrie region a large sae
filled with chylous material and extending to the left kidney, with a
whole series of hazelnut- and walnnt-sized lymph glands, and on the
mesentery thick white cords. On the other hand, Ponfick,' when he
performed the necropsy on a patient who had ;wqmrc{l clnlnrul in
Brazil eighteen years before, also found marked dilatation of all the
lymph vessels in “the 11H10ﬂ1£!|1 and of the thoracic duct, but no filariae ;
but this case may nevertheless have been originally one of parasitie
chyluria, as it is quite conceivable that the parasites gradually disappeared
from the body, and the dilatation of the lymph-channels remained as the
only sign of the disease.

That there exists a non-parasitic form of chyluria is proved beyond

! Trans, Path. Soe., 1882, xviii.
3’ “ Mittheilungen aus der med. Facultit in Tokio,” Virchow-Hirseh's Jahresh,, 1887, i,
p. 373,
* Virchow's Arehiv, 1882, xci., p. 365. * Deutsch. med, Woek., 1881, p. 624,
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a doubt by the above-mentioned ecases, which occurred in persons who
]md never lived where Filaria sunguinis is indigenons and in whom no
parasites were found. In the only one of these cases of which there is
a postmortem report (W. Roberts) no dilatation of the thoracie duct or
Iymph vessels was found ; the kidney and bladder were normal ; there
was also tuberculosis of the intestines and other organs.  Nevertheless,
it is nsually believed that in these cases also the chyluria depends on an
effusion of lymph into the kidnevs or urinary passages, which in its
turn is the result of some form of obstruction w |th secondary dilatation
of the lymph vessels. This assumption, however, is without foundation
in actual fact, and a number of reasons :t'mgllt be l‘_"lt.{_‘l'] ._l,g'mnst it, which
likewise throw some doubt on the theory that parasitic chyluria is due
to an admixture of lymph with the urine.

One of these reasons is the absence of sugar from chylons urine,
whereas lymph almost always contains sugar ; another is that the per-
centage of faf eontained in chylous urine was found by various observers
to be considerably higher than that of lymph, whereas it ought to be
lower in a fluid consisting of a mixture of urine and lymph ; and,
finally, the percentage of .-;r‘muﬁ: wurinary constituents in chylons urine 19
not ]:m:r than in normal urine, as we should expect it to be on the
=g "1-.-liluphml

On the other hand, Grimm and Huber noted in their cases a distinet
inerease in the fat percentage of the urine when they increased the
qu.u::m of fat in the food, and special kinds of fat also found their
way into the urine as they did into chyle and lymph.

Another theory, put forward by Cl. Ber nard, Engel, Littré and
Robin, and Primavera, is that chy luria is caused hv an abnormal quan-
tity of fat in the blood, due to deficient combustion or assimilation ; but
no such abnormal {|u:lnfit}' of fat is found in the blood and in exudates
—as, for instanee, in medicinal blisters—exeept in the very rarest cases ;
nor would it nphin the oceurrence of albumin, sinee the latter is not
usuallv observed in lipemia unless there is a re lmi complication (see p.
67). Gitze believes that the fundamental cause lies in the liver, and
that the fat in the urine is derived from the alimentary albumin, '.'E]]ll':]],
as a result of the liver disease, fails to be assimilated. In support of
his view he refers to the cireumstance that both in his and the writer’s
ase there was a diminution in the size of the liver, and that after
injecting pulverized sputum into the peritoneal eavity in rabbits he
found small-cell foei in the liver and fat in the urine.

The most definite statement that our present knowledge will permit
us to make is that chyluria is not dependent upon any deep-seated kid-
nev disease.

As regards the prognosis, it follows from what has been said that
it i on the whole not unfavorable, _

Prophylaxis.—The way to prevent parasitic chyluria is to avoid
bathing in water which contains the parasites, and not to drink the
water unless it has been boiled and filtered. For the freatment of the
disease, antiparasitic remedies have been recommended ; Scheube,
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1 case, found picronitrite of potassium, in the dose of 0.05 gm., three
times a day, useful.

Accepting Manson’s views concerning the transmission through the
bite of the mosquito, prophylaxis demands, as for malaria, the sereening
of houses, staying indoors at night, the destruction of the larve of the
maosquito, and the draining or f-lhng up of the pools of water that serve
as their breeding-places.  Manson advises, in the absence of any known
specific, that active treatment should consist of rest in bed with the pel-
vis elevated, low diet with a minimum amount of fats, chyle-forming
foods and fluid ; gentle saline purges are indieated. The subjects of
chyluria and of tlw various other forms of filarial varix should avoid
all violent efforts, such as are likely to lead to rupture of the engorged
and thinned vessels. In a filarial woman pregnaney is dangerous, as
chyluria is apt to be induced thereby.—Eb.]

No effective treatment is known for the non-parasitic form of chylu-
rin. (Gitze, on the basis of his above-mentioned theory of the patho-
genesis of cln‘imn recommends that the albuminous foods be limited
and the fat and 11"|Juh} drates be inereased.

OXALURIA.

Strictly speaking, this term should be applied to the excretion of an
.lhuulmdlh large quantity of oxalie acid in the urine, but the word i
frequently nsed to designate an unusually abundant excretion of {.'11(:111m
oxalate which appears in the sediment.

Oxalie acid is a normal constituent of urine; the average daily
gquantity when the individual is taking ordinary mnwi diet *mmunta to
several milligrams. The utmost phy bl[}lﬂg‘l{, limit is about 35 mgm.!

Notwithstanding a number of contrary n[numun the pmpumtmn Imay
now be stated “Itl] certainty that the oxalie acid in the urine is der ived
from the oxalic acid ingested with the food and that formed during the
process of metabolism.

Of the acid introduced with the food a small portion is exereted in
the urine and feces, to follow Stradomszky and G. Klemperer and Trit-
schler,” while another portion is decomposed in the intestine by putre-
faction and fermentation. Whether oxidation of the oxalic acid in the
body takes place after its absorption from the intestinal canal has never
been determined with certainty in the case of man,

A number of investigations by Pierallini, Liithje, Lommel, Mohr
and Salomon, G. Klemperer and Tritschler,? not to mention certain older
inves tlf_g;'n;f.w--J prove conelusively that oxalic acid is found in the urine
as a pmdlmt of metabolism, even when it is entirely excloded from the
diet, and, in fact, even in a state of absolute starvation. This metabolic

* Older statements which give a lower number are based on defective methods of
analysis,
* Btradomsky, Virchow's Archiv, vol. clxiii.; see alsa Pierallini, Thid., vol. elx.;
Klemperer and Tritschler, Zeits. f. kin. Med., vol. xliv.
*ierallini, loc, cif. ; Liithje, Zeits. f. Hin, Med., vol. xxxv.; Lommel, Deutsch. Arech.
J- bin, Med., vol. Ixiii. ; Mohr and Solomon, Jbid., vol. Ixx. ; hlemperer and Tritschler,
loc. cil.
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oxalic acid was formerly thought to be econnected with the formation of
wrie acid, and the theory seemed to find support in the observation, first
made by Lommel, that the quantity of urie acid and of oxalic acid in
the urine could be increased by feeding the animal with gelatin. Other
substances, however, which increase “the exeretion of uric acid—the
nuclein |}:J{|itrﬁ—{l[l lmt produce any inerease in the quantity of oxalie
acid, or, at least, not with any regularity. In fact, it appears from the
investigations of Klemperer and Tritschler that {llll‘i[]g a diet of oelatin
the oxalie acid is derived from the glycocoll which eomes from the gela-
tin, and probably also from the creafin which can be made synthetically
from glyeocoll and eyanamid, as well as from the glycocholic acid in the
bile.

Under pathologie conditions the quantity of oxalic acid in the urine
may undergo considerable inerease, and a number of morbid conditions
are mentioned in which such an increase is said to take place with a fair
degree of regularity.  But in this connection it is to be remarked in the
first place that the excessive secretion of aeid (oxaluria) is frequently
only inferred from the occurrence of a sediment of oxalates (caleium
oxalate) ; and, in the second place, that until quite recently none of the
methods used for the guantitative determination of oxalic acid was quite
trustworthy (E. Salkowski').

As regards the formation of the oxalate sediment, it is influenced by
the pereentage of caleium oxalate in the urine, and, in addition, by the
quantity of acid phosphates, especially magnesivmn Jufm.apﬁuhf-ﬁ {L Scott,?
]\lempul'u and Tntwhlm), as the quantity of ecaleium oxalate that can
remain in solution in the urine depends on the quantity of magnesium
present.

IFor the reasons here indicated, the oceurrence of an increased exere-
tion of oxalic acid (oxaluria) in the following morbid conditions is to
be aceepted with caution :

Oxaluria, then, was observed by Schultzen ® in jaundice, and by the
writer, i'ulhrlugm, Neidert, Kausch, and particularly Czapek,' in
diabhetes mellitus.  Cantani,” more th.m anyone else, emphasizes the
close relation existing between oxaluria and diabetes.  Aeccording to
the statements of some of the older authorities, oxaluria is frequently
present in obesity, but Kisch ® was not able to confirm the observation.
Oxaluria has also been observed in gouf, in emphysema, and other disturb-
ances of the respiratory apparatus, in digestive disturbances, and, finally,
more than in any other conditions, in newrasthenia and spermatorrhea.

1 Centralbl, f. die med, Hﬂmﬂn.nrhgﬂe n, 18949, No. 16.

2 Brit. Med, Jour., Oct. 12, 1904,
e "E-Irdhultzu:l1 Reichert and du Bois-Reymond, Arch. f. Anat. w. Physiol, 1868, pp.
£ and 2L

+ H. Senator in v. Ziemszen’s Handb, o, Path., xiii., 2d ed, p. 444; Furbringer,
Deutseh. Arveh. f. Min. Med., xviil.; }-’Eider:, Miinch, med. Woch., 1800, No. 34;
Kaugch and Naunyn, * Diabetes mellitus” in Nothnagel's Spec. Path., ete,, vii, 6, p.
175 ; Czapek, J’mggr Zeits. J. Heilk, 1881, ii., p. 348.

5b‘fnﬁ~ecbsefkmnk-ﬁ tranzlated 'Iw l[nl]n 1880, ii.
13%‘ Bﬂr."m klin. Wucﬁ 1592, and Czntrm’bi i u’w Krank. der Harn- w, Seruni-organe,

vii., 4
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Dunlop! asserts that the excretion of oxalic acid in the urine
inereases with the inerease of acidity of the gastric juice, a phenomenon
which may be explained on the “oround ‘that the caleium oxalates
ingested with the food are more per fLLth dissolved by the hydrochlorie
acid of the gastric juice.

It is a very noteworthy fact that not a single one of the diseases
herein enumi}mtmi presents oxaluria or the appearance of calcium

oxalate in the urinary sediment as a constant symptom.

Why the phenomenon should oecur only at intervals is not posi-
tively known. The appearance of oxalates in the sediment is in part
due to the presence of certain other substances in the urine, being
especially dependent on the amount of magnesium, and in part to other
factors, eapomalh nervous influences.

The remaining symptoms that accompany oxaluria are quite numer-
ous and very variable. Cantani, it is true, like certain others before
him, erected a special elinieal entlt:.r which he called ¢ oxaluria,” and
“hlrh is said to be characterized by nervouns excitement or l]el'.-re-‘--;iml
weakness, lumbar pain, digestive {1I-turhallurs, a tendency to sweating,
and even the formation of abscesses. But, unfortunately for ﬂlln
assumption, the same symptom-complex, on the one hand, is found quite
frequently without ¢ oxaluria,” and, on the other hand, is frequently
absent when there is “ oxaluria ™ or a sediment of caleium oxalate in the
urine. It is evident, therefore, that oxaluria does not stand for a
clearly defined elinical picture. The presence of a heavy sediment of
oxalates in the urine may cause burning and pain during urination, and
the oxalates may form the nueleus for the formation of an oxalate of
caleium ealeulus (see p. 407).

The theories which attempt to explain “oxaluria,” barring the
oxaluria due to the pature of the ingested food, are also quite unten-
able. They are all based on the assumption that oxaluria depends on
a retardation of the process of metabolism, eausing the deposition of
oxalie aeid as an incomplete eombustion ]:-ru{lutt of the carbohydrates
(sugar) or of albumin. In support of this theory, it is mentioned by
Reale and Boen,? as well as by v. Terray,® that in animals the artificial
production of severe dyspnea is followed by excessive secretion of
oxalie acid in the urine. But these experiments are quite unsupported.
In other numerous investigations in regard to the effects of lack
of oxygen and dyspnea no such conspicuous “oxaluria” was ever
observed, and if it oceurs in such cases at all, it ought to suggest some
changes in the urine favoring the precipitation of a sediment of
oxalates,

It is not impossible, however, that either in the intestine or in
later stages of metabolism some pathologic process might lead to the
abnormal formation of oxalic acid, and hence to oxaluria. In this
connection it may be mentioned that, according to de Dominieis,*
thyroidectomy in dogs is followed by ¢ oxaluria.”

1

Y Fdinburgh Med. Jour., 1896, p. 634. ¥ Wien. med. Waoek., 1803, No. 28,
* Pfiiger's Archiv., vol. Ixv. i Wien. med. Wach., 1896, Xo. 18.
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The indieations in the treatment of oxaluria are, in the first place,
to remove if possible the morbid conditions of which the oxaluria is a
concomitant, and, in the second place, to prevent the precipitation of
oxalic acid in the urine. To effect the latter result there are two avail-
able methods, which follow from the explanation that has just been
given : (1) limitation of the oxalic acid in the food, and (2) treatment
of the urine so that it shall be acid in reaction and contain as much
water and magnesium as possible with a minimum quantity of eal-
cium,

Accordingly, all such articles of diet as contain a great deal of
oxalic acid are to be prohibited ; they are spinach, sorrel, rhubarb,
artichokes, beans, and beets ; among animal foods, spleen and thymus,
and among beverages, tea and cocoa. In view of the feeding experi-
ments above referred to, gelatin and any food which contains a large
percentage of gelatin are also to be avoided.

On the other hand, meat, fish, bread, and farinaceons foods and
apples are to be recommended on account of their small percentage of
caleinm (and oxalic acid) with a fairly high percentage of magnesium.
In a case which he observed very earefully, E. Haas! succeeded, by
maintaining a strictly animal diet, in l}itni_,mg about a considerable
reduction in the excretion of oxalic acid, which before the experiment
had been guite high. Eges, milk, and végetables of the cabbage family
are to be avoided on account of the Llrg‘a* percentage of caleium which
they contain.  For the purpose of diluting the urine, the drinking of
large quantities of water and of carbonated waters, Imltlcu]uriv such as
contain a considerable percentage of alkaline salts, the so-called simple

arbonated waters like Apollinaris, Harzer, Grauhof-Sauerbr unnen,
Giesshiibler, Rohitscher, T {amlwlbumnen, and the like, is recommended ;
and in view of the abov e-mentioned investigations l_w L. Seott,* Klem-
perer, and Tritschler, the use of magnesium or, In‘efmnh]r l'rlt.t-E'I' waters
containing magnesium salts (}'..I.E;HII]},PII Friedrichshall, Hunyadi, Said-
schetz, etc}

PHOSPHATURIA.

Phosphaturia iz not an independent, sharply defined nosologic entity ;
it is merely a symptom that may ocenr in various diseases, and even in
them without any degree of l'uguhrltv As in the case of oxaluria, the
mn{htmn is often assumed to be present not when there is an ﬂctual
increase of phosphorie acid, but whenever the so-called “ phosphates ”
are unusnally numerous in the urinary sediment. This, as is well
known, ocenrs when the nrine is nentral or alkaline lmtc"ld of acid, be
it from decomposition within or without the body with the presence of
ammonia, or from an excess of vegetable diet, or an abundance of alka-
lies in the food, or certain alterations in the constitution of the urine.

The sediment under these conditions eontains, in addition to phos-
phoric acid in combination with calcinm and magnesium, ealeium in
combination with earbon dioxid, oxalic acid or sulphurie acid; and the

U Tehier Oxalurie, Bonn, 1894, 2 Brit. Med. Jour., Oct. 12, 1900,
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urine does not necessarily contain an abnormal quantity of phosphoric
acid.!

Ralfe * distinguishes under the name of phosphaturia the condition
characterized by the presence of phosphates in the urinary sediment
from an actual increase in phu-:phurm acid excretion, which latter con-
dition he calls phosphatic diabetes, in agreement w1th Teissier® (see p.
7). A pathologic increase in the excretion of phosphorie acid in the
urine may be assumed to be present only when, in an adult who is taking
a sufficient daily quantity of ordinary mixed iimd the phosphorie acid
exceeds 3.5 to 4 gm. daily, or the proportion of plmsphuri{: acid to urinary
nitrogen, which, according to Ziilzer,' should normally be 17-20 : 100,
becomes considerably angmented in favor of the former—that is to =ay,
when there is relatively, if not absolutely, more phosphoric acid than
normal in the urine. A relative excess of phosphoric acid occurs in a
state of starvation or insufficient fE{'t].lIlﬂ‘, and is accordingly observed
f're,quuutl;. in dizeases associated with inanition, unless it is offset by a
concomitant increase in the exeretion of nltmgen ; as, for example, in
febrile states and in carcinoma.’

Numerous other conditions have been mentioned in which ¢ phos-
phaturia” is said to occur at intervals for a variable length of time,
sometimes only at certain times of the day. But most of these state-
ments relate to the occurrence of so-called phosphatic sediments—Ralfe’s
¢ phosphaturia ”—which is no eriterion whatever for the quantity of
phosphoric acid excreted, as the sediment eontains only the phosphorie
acid which is combined with earthy salts and not that which has entered
into eombination with the alkalies ; indeed, a phosphatie sediment may
be precipitated even when the phosphorie acid in combination with
earthy =alts is not inereased, providing only the urine be not aeid.

The canses for a diminution in the acidity in the urine are, besides
the decomposition of the urine, an abundant supply of earbonie acid and
vewetable acid salts in the food and in the drink (alkaline waters) or in
mﬁlmmm the abstraction of a large quantity of hydrochlorie acid from
the stomach by vomiting, or from the metabolism by hyper lul(ht} with
motor 1|1-.-uﬁ']ueuc'r of the stomach (F. Klemperer, A. Robin “).

1 Thus, in a case of * phosphaturia” under the writer's own observation, in which
the daily quantity of urine was 1200 to 1600 Ce., the total quantity of phosphoric acid in
1000 parts was 0.9, and that of nitrogen 6.945, of which 6.10 wis u_mt..nneu} in the urea,
0.68 in ammonium, and 0.18 in urie acid. I;um, after a diet vich in albumin and when
the urine was wenkly acid but still contained a sediment, the phosphoric acid was 1.24
{earthy phosphates 1.12 and caleinum 0.472). Lr{rm:!' eh. 26 and March 5, 1857,

* Lyon méd., 1875, No. 26, and Thése, Paris, 1876.

A ‘:»Hurnfuw des Harns, Berlin, 1884,

3 Further information on this suhjm't will be found in ». Noorden's Leheb. der Puath,
dez Stojfirechsels, Berlin, 1393,

n the case of a girl, six vears old, suffering from catarrhal eolitis and ** phosphatu-
ria"” ‘i&mﬂml,r also failed to find an nlmmunllv larze quantity of phosphoric acid,
allhmlﬂ‘h l]me wercentage of caleinm was inereased over that uhhunuIl from a f.l:tntml
individual. The excess of caleinm is explained by a diminution in the quantity excreted
into the large intestine (Soetbeer and Krieger in Dentseh, Aireh. f. blin. Med., 1xxii., and
Soetheer, Jaheb. f. Kinderheilk., liv,, 1902).

5 F. Klemperer, Therapis der Geg.ernmi-'f., 1898, No. 8., A. Robin, Bull, de ' Acad, de
wmed., vol. xliv., 15040,
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Phosphatic clouds and sediments—Ralfe’s « phosphaturia ’—are,
however, also observed when there is no change in the reaction due to
canses from without ; sometimes they oceur unaccompanied by any other
recognizable disturbance, in which cases they are usually ephemeral.
They oceur most frequently in newrasthenic, especially after sexual
excesses, masturbation and pollution, or sustained psychie emotion
followed by depression, and much more frequently in the male than in
the female sex.

It is not known what causes the alterations in the urine; but, in
view of the eauszes and the rapid changes in the constitution of the urine,
it seems probable that nervous influences, the exact nature of which it
is impossible to dt-ttlihv, are the chief factors in its produetion. Gon-
zalez and Tanago ' were of the opinion that some irritation in the genito-
urinary apparatus, a-flmudﬂv in the urethra (urethritis), lies at the bottom
of the trouble. A. Peyer? applies the term ¢ lumbar enlargement
symptoms ” to some of the symptoms, as p::]lutlun r~tr‘1ng111:|., and the
like, which are observed more fl'cqumth in some patients than in others.

-'L-:.mnlmg to L. J. Teissier,* an actual increase of phosphoric acid
in the urine oceurs in many cases which in other respects present a sim-
ilarity to diabefes mellitus, in some of which sugar is at the same time
excreted in the urine, w hile others are free from elveosuria. This author
has collected these cases and used them as the basis for the erection of
a special disease nnder the name of  phosphatic diabetes,” which he
subdivides into four different forms.

l. Cases with polyuria and pronounced disturbances of the nervous
svstem, with or without organie changes in the latter.

2. Cases characterized by the development, at their inception or during
their subszequent course, of a pulmonary affection that eventually ter-
minates in death.

3. Cases in which phosphaturia goes hand-in-hand or alternates with
glycosuria.

4. Caszes that cannot be classified under the three preceding heads,
and which present at the same time frequent attacks of oxaluria and
increased exeretion of urie acid as well as a slight albuminuria, and bear
a certain relation to gout.

In all these cases the chief symptom after phosphaturia is polyuria,
which Teissier mplsillh by the high endosmotic equivalent of phos-
phates producing a certain de oree of hydremia and consequent increased
diuresis, to which is superadded the irritation of the kidneys by the
abnormal urine exciting them to abnormal aetivity. In some of the
Cases l}i}]c:ngmg to the second and third groups he finds a cause for the
phosphaturia in the presence of lactic acid in the blood, which is said
to be produced from the sugar and to dissolve the phu*-phntes contained
in the tissues, particularly in the bones,

! Tanago, Casper and Lohnstein, Monats. iiber die Gesammil, ete., 1900, p. 705,

2 Die E"Imqph'itune,“ Trni.t'm{mns Sommbung klin. Vrm':r':rf,ln l‘;h‘? No. 336.

3¢ D dinbéte phosphatigue,” Thize, Paris, 1877, and Laveran and Teissier, Nouveausz
éléments de pathologie médicale, 1889,
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Teissier’s views have not obtained a wide acceptance, partly beeause
they are based more on theoretic speculation than on facts, and partly
becanse most of the cases which he deseribes ean readily be classified
under some well-known clinical head, and the more or less pronounced
phosphaturia, whether we mean by that term an actual increase of the
phosphorie acid or merely the occurrence of p]l:hpl ates in the sediment,
may be due to some special causes inherent in the individual ecase.
The diseases to which reference is here made are diabetes mellitus and
insipidus, tuberculosis, and perhaps also a few bone affections.  In dia-
betes mellitus an increase in the elimination of phosphates—in other
words, phosphaturia in the true sense of the word—is not uncommon,
being dependent in part and most frequently on excessive ingestion of
food, particularly of meat, and partly on incipient ].‘r"lt-"lhlm In both
cases the exeretion of nitrogen is also inecreased ; only it cannot be
expected that the two should he parallel in a iempm al sense, as the two
substances are not eliminated at the same rate. In dinbeles insipidus
similar conditions probably obtain, but so far the number of trust-
worthy observations in regard to the excretion of phosphates in this
disease with reference to the food and nutritional conditions is still very
small, and the =ame is trne of fn.:ui'mn;rm.r'g tuberculosis,  Finally, as
rf:g".ild-a diseases of the bones, the assertion by the older authorities that
rachitis 1z accompanied by II](I#‘I-:-E}El exeretion of phmplmt& in the
urine has been shown to be errones s, and similar statements in regard
to osteomalacia also appear to be untenable.  On the other hand, Verchére!
has published a series of cases of polyuria and phosphaturia associated
with abnormal fragility of the bones or with protracted osteilis and osfeo-
myelifis,

Finally cases appear to occur, although with extreme rarity, in which
an inerease in the excretion of phosphates is the only pmmlm-llt symp-
tom, with the exception of general lassitude and emaciation, and a long
list of other indefinite complaints, to which, later, other symptoms, as
polyuria or glyeosuria, are zometimes superadded.® It is not uniikely
that many ecases of diabefes insipidus, in which the urine is high in
specific gravity, contrary to what is usual in this disease, belong to
this class; if they were associated with actual p]mﬂphqtnrm =uch
cases would represent “ phosphatic diabefes” in the truest sense of
the term.

The indications are first to prevent the decomposition
of the urine in the urinary passages, as in inflammation and bacteriuria,
by appropriate remedies, which are discussed in connection with Pye-
litis (p. 348) and under Diseases of the Bladder, and if possible to
remove the causes. If the alkaline or neutral reaction of the urine
is due to diet and to the ingestion of alkalies, these errors are to be
corrected by ordering a diet more abundant in animal (albuminous)

! ¥ De la phosphaturie et de la polyurie dans les 1ésions ossenses,” Gaz. méd de Paris,
1885, Nos. 39 and 40,

* The writer once ohserved an increased excretion of phosphates in the case of a lady
who later had sugar in her urine; both conditions disappeared in the course of time.
Compare v. Ziemssen's Handb, der Path. w. Therapie, xiil., 1, 2d ed., 1879, p. 439,
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food, and replacing the alkalies by inorganie acids, particularly hydro-
chloric acid, since the organic acids are converted in the organism to
water and carbon dioxid, and the latter forms earbonates.

If the urine contains an excess of earthy salts, a diet poor in caleium
and magnesium, such as one consisting of meat, fish, bread, potatoes,
and apples, would be appropriate.

Hyperacidity and other disturbances of the gastrie funetion, which
may be the cause of a * phosphaturia,” should be treated by appro-
priate remedies, and any disturbances in the genito-urinary apparatus,
and espeecially neurasthenia, must also receive appropriate treatment.

If the cause cannot be removed by therapeutic methods, or iff no
cause can be found, an attempt may be made with drugs to renf]er the-
urine acid or reinforee its acidity. Drugs of this elass are urotropin,
camphorie acid, potassium chlorate, and the balsamies. (See Pyelitis,
p. 348, and LII’.]lI.lnh, p. 425.)

In the treatment of phosphatic diabetes Teissier recommends espe-
cially phosphorus, and after that nux vomica, coffee, aleohol, and pos-
sibly arsenie, supplemented by cod-liver oil and a diet suited to the
patient’s needs.

In latent diabetes mellitus (Teissier’s third variety and some cases
belonging to his second variety) an antidiabetic diet with alkalies and
with nux vomica should be ordered.

DROPSY.

While dropsy is not a symptom of all diseases of the kidney, it is
o prominent in the most common forms of the disease that even the
older physicians, whose knowledge of kidney disease was very imper-
fect, could not fail to note the connection between the two conditions.
(See Historie Introduction, p. 17.) Dropsy is characteristic only of those
diseases of the kiduney which were first deseribed by Bright, and there-
fore gmuped for a Inn_g- time in the same class under the name Bright’s
Disease.” The list embraces certain cases of acute nephritis, so-called
chronic parenchymatows mephritis (subchronie, large white kidney and
many-colored kidneys), and amyloid degeneration,  Other diseases of the
kidney may under certain conditions he associated with more or less
extensive III‘L:II'H".. but in such eases the lml,hngene-h 15 different, depend-
ine as it does on defective ecardiae action which results in venous stasis
and the transudation of a serous fAuid. This kind of dropsy is in
every respect analogous to that which is observed in cardiac valvular
disease with ruptur{':l Wﬂllmtf"dh"lhm"“l oceurs in the various forms of
contracted kidney, along with other hlgnﬁ of venous congestion, whenever
the heart pormmunth or temporarily is incapable of doing its work, a
condition which therefore usually develops in the advanced stage or
toward the end of the disease.

Another variety of dropsy, which is not characteristie, ocenrs toward
the end of life, as the result of advanced anemia and ‘u;,hv.\]d, in dis-
eases of the kidney with exhausting hemorrhages or suppuration, and
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in the presence of cancer or other grave diseases of the kidneys asso-
ciated with profound prostration. This form is usually less extensive
than the other and belongs to the category of “hydrops cachecticus.”

The typical renal dropsy differs from the last two varieties by its
early appearance ; it is often the first symptom to attract the patient’s
attention. There is not a trace of cyanosis ; on the contrary, the skin
and mueous membranes are unusually pale.

The skin usually first uppmm-} bloated around the eyes and over the
ankles and the bone of the leg ; the pallor and sw Lillng of the eyelids
dnd face on waking in the morning is a ennhpmmu% symptom in these
patients ; the swelling of the feet and legs increases as the patient
remains longer on his feet. The serotum and prepuce as well as the
vulva often become dropsical early in the disease. Sooner or later the
dropsy spreads from these situations until it involves the entire subeu-
taneous tissue (anasarca). The development of the dropsy in the skin
is accompanied or, to Jmlnre by clinical lllt‘i“‘-it.lg‘ltlﬂn shortly followed
by the effusion of serum info the serous cavities, first into the peritoneum,
producing the condition known as ascites, and then into the pleural
sacs, where the transudation is termed hydrothorax ; later and more
rarely into the pericardium, and rarest of all, at least to any appreciable
extent, into the arachnoidean space. In rare cases a few of the mucous
membranes in the body become edematous, of which, judging from the
symptoms, the intestinal mucous membrane, and of those portions
which are aecessible to examination during lm- the muecous membrane
covering the uvula and soft palate, and after thca.t the laryngeal mucous
membrane, are most frequently involved. Toward the end of life
edema of the lungs is a still more frequent symptom,

Sometimes the serous cavities are the seat of transudation for a
variable length of time without the presence of dropsy of the skinj or
the latter may remain circumseribed to eertain regions; such, for
example, as the scrotum.

These peculiarities of renal dropsy, such as the writer has just de-
scribed, may become obscured in the advanced stages of the dizease,
when, owing to failing power of the heart musele or any other cause,
eongestion in the venous system is superadded,

And in this connection it is worth noting that chronie nephritis is
sometimes accompanied by an aseites of milky or chylous nature, due
not to fat-granules, but to the admixture of -:.-‘i:trenmlv minute p.ll‘tll."l-E";
of albumin and lecithin,

In the great majority of cases, although there are some exceptions,
and Eslﬂmullv in cases characterized by an acute course, the exeretion
of urine diminishes as the d Iropsy develops, and continues below normal
during its progress; sometimes the excretion is =o slight that there is
complete anuria for an entire day or even for several days. Quite fre-
quently, and again more commonly in acute than in chronie cases, the
degree of dropsy varies I:-rupurtlunat&hf with the exeretion of urine, and
the dl'-‘:appeamnce of the former iz usually accompanied by a copious
flow of urine. On the other hand, the albuminuria exhibits no con-

G
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stant relation to the dropsy, although in a general way the effusion
iz more copious when the urine contains a large amount of albumin
than when only a little albumin is present. Sometimes the i]mpsv pre-
cedes by a short period the appearance of albumin in the urine, and in
a few very rare cases of renal dropsy no albuminuria has been {:haerved
although the signs of renal inflammation were found after death,

The pathogenesis of this form of dropsy, which is pvcuh ir to dis-
eazes of the kidneys, has been explained in varions ways ; but none of
these attempts at mpi.umtmn has o far been able to "-Eltl"lf"r" all the con-
ditions of the problem, probably because several causes are at work at
the same time.

1. According to the oldest theory, which was first promulgated by
Bright, the loss of albumin produces hypalbuminosis and hydremia,
which permit watery constituents of the blood to eseape more readily
from the blood-vessels. While it has been demonstrated that hydremia
may be present in diseases of the kidney, it has never, so far as the
writer knows, been found before the cccurrence of dropsy, which is a
neeessary condition for its being regarded as the ecause of the dropsy.

And although the hydremia may be conceded to be present in chronie
cases before the development of dropsy, it iz certainly not true for the
majority of the acute cases, such, for example, as the dropsy of scarlet
fever, especially as the dr{}p-ﬂf verv often develops at the same time as
the albuminuria or but little I ater, at a {ime when there has as yet been
no appreciable loss of albumin. Thus, although W. Brunner ! found
the percentage of water in the blood somewhat increased in acute
nephritis, he failed to find any uniform relation between dropsy and
hydremia.

On the other hand, there is no lack of morbid eonditions in which a
much greater loss of albumin takes place from some other cause and
persists for some time without the development of dropsy ; while hydre-
mia may continue for weeks and months—as, for example, in cancer
}‘.I.J.l-lEl'l‘L"'-:-—-:lI'ld vet the dropsy, if any develops, is {|111tﬂ unimportant and
not at all of the characteristic Llud but rather of the type deseribed
(page 81) as © thlm]ﬁ cachecticus.”  And, conversely, _very consid-
erable and very excessive loss of albumm may be present in diseases of
the kidney, especially in toxie nephritis, and yet no dropsy appear.
(See Acute and Chronie Parenchymatous Nephritis.)

Simple hydremia, therefore, does not adequately explain the phe-
nomenon. It is possible in chronie cases, when the patient is in a very
d#:przwui state of health—as, for example, in amyloid (legtneratiﬂn—
that it may be a subordinate factor among several others in hastening
the dev e]upment of dropsy by injuring the nutrition of the vessel walls
am.l H'ILI‘I asing their permeability.

The explanation proposed by Grainger Stewart,* and espeeially by
Bﬁr‘tvl%,’ appears to be much better su pported. Amnrdmg to the theory

U Centralbl. f. inn. Med., 1898, No. 18.
2 A Proetical Treatize on Bright's Disease of the Kidneys, 2d ed., Edinburgh, 1871, p. 82.
Yu, Ziemssen's Handb, der spee. Path., ix., 1, 1875, p. 87,
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of these anthors, dropsy is pmdumﬂ by h]rth‘emia in combination with
an increase of the total mass of the blood—that is to say, by hydremie
or serous plethora. In regard to the origin of the h:-,[]rs-mm Bartels
entertains the same view as Bright and others—namely, that it is due to
the loss of albumin; while he attributes the plt:liu:.-m to the lessened
excretion of water by the diseased kidneys, adducing in support of his
argument the well-known fact, which he himself confirmed by numerous
and long-continued observations, that inerease and diminution of the
dropsy is frequently inversely proportionate to the quantity of urine.
But even this explanation is not altogether without flaws. The fault is
not that hydremie plethora, as Cohnheim ' insists on the strength of his
experiments performed in association with Lichtheim, is not adapted to
the production of dropsy. For, in the first place, those dogs which
received large intravenous injections of physiologie =alt solution in a
short space of time, while they developed dropsy of all the glands of
the abdomen, of the peritoneum, of the gastro-intestinal canal, and of
the salivary rr]am]w failed to develop dropsy of the skin, w hlt*h is the
variety that “Cohnheim was particularly concerned with ; and, in the
second plaece, Giirtner * and R. Magnus® have shown that the la,ttu' form
can also be produced by administering the injections more slowly and
continuing them for a greater length of time, especially when the kid-
neys are diseased (Albu'). But unfortunately there is no proof that
hydremic plethora really exists in sufferers from kidney disease, especially
before the appearance of dropsy ; for the arguments brought forward by
Bartels to support his theory are not convincing. And especially it can-
not be admitted that a diminution of the qu-mutv of urine in itself
effects an increase in the total quantity of the blood, as it has been
shown by ex[mnmental llg:ltmn of the ureters as wd] as by clinical
observations in cases of ocelusion of the ureters by ealeuli, tumors, and
the like, that the secretion of urine is not only mtmdt*l"lblv (llmumhml
but even may be entirely suppressed for days and weeks without ]m{hng
to the production of {lru]}:-y This is p.uth’ because the organism has
at its disposal other means of exereting water, which it presses into ser-
vice in renal insufficiency, especially in the ease of sufferers from renal
disease, whether they have dropsy or not, and particularly because the
organism has the power to limit the ingestion and formation of water,
It is therefore evident that some other factor must be superadded to the
diminished excretion of urine in order to produce hydremic plethora.

Nor is it always the case that the onset or progress of dropsy is pre-
ceded by a diminution in the quantity of urine secreted. On the con-
trary, dropsy has often been observed to appear and to increase, especially
in chronic cases, when there was no diminution in the urine and even
when there was copious diuresis.

The proposition that in the case of renal dizease the hydremic
plethora exists before the appearance of dropsy has therefore never been

! Allg. Path., 2d ed., 1, p. 437 fi., and 2, p. 446 f:

* Wien. med, Presze, 1383, Noz. 20 and 21.
¥ Areh. f. exp. Pﬁ.rfe., ele., xliv. ' Virchow's Arckie, vol, clxvi.
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proved ; or, at least, it may be said that the plethora is not produced in
the manner assumed by Bartels. Nevertheless, hydremic plethora may
possibly be present from other causes and may be enhanced by deficient
kidney action. On this assumption hydremic or serous plethora may be
regarded as a contributory cause of dropsy at least in chronic cases ; for
in acute nephritis hydremic plethora as a cause of the disease is quite as
inadmissible as simple hydremia.

3. Cohnheim, who, as has been said, denies that hydremie plethora

is the cause of dropsy, advanced the theory that in certain forms of -

acute inflammation of the kidney, especially after searlet fever and
exposure to cold, and in a number of chronic or subchronic forms, an
inflammatory or other alteration of the cutaneous and subeutaneous
blood-vessels with abnormal permeability of the same is the cause of
the dropsy, at least of the skin, To support this theory he invokes the
before-mentioned experiments performed by himself and Lichtheim, in

which hydremia and hydremic plethora were followed by cutaneous:

dropsy only when the vessels of the skin were previously put into a
state of inflammation, and appeals more particularly to the inflammatory
condition of the skin and of the cutaneous vessels in scarlet fever. He
starts out with the assumption that the dropsy of scarlet fever is limited
to the subeutaneous cellular tissue, and takes no aceount of dropsy in
the various cavities of the body, which, as 8. Rosenstein! quite prop-
erly contends, is very frcquuuth found in scarlet fever. The latter
objection, htmewl‘ is not difticult to overcome, for, as the writer
showed many years ago® there is nothing to prevent the assump-
tion that the same eonditions exist in other vascular regions, especially
in the blood- and lymph vessels of the serous membranes, as in the
cutaneous blood-vessels. No one to-day doubts that scarlet fever is not
only a disease of the skin and possibly of the pharynx, but that all the
organs of the body become more or less involved on account of the
poison circulating in the fluids of the body ; and it is a well-known faet
that the serous membranes are often attacked not only b} inflanimatory
hyperemia, but also by true exudative inflammation. It is not too bold
to assume that just as a true inflammation develops in these cases under
the influence of the poison, so in other eases the same irritant produces
a somewhat less-marked alteration in the blood-vessels, similar to that
which oecurs in the skin, inereasing thuir permeability and thereby pro-
ducing so-called “ irritative l]ru]}.-w (hydrops drritativus).

The influence that the condition of the vessels after they have heen
injured by the disease poison has on the production of dropsy is best
shown by a eomparison between the forms of nephritis with dropsy and
those in which no dropsy ceceurs, especially the acute forms. It is at
present well known that aente nephritis is an exceedingly eommon
affection, and is in fact one of the most frequent concomitants or sequela
of most if not all of the acute infeetions and of very many intoxica-
tions. In addition there are two other forms of nephritis, that which

! Die Path. w. Therap. der Nierenkrankh., 4th ed., 1894, p. 226.
? Albuminurie, 2d ed., 1390, p. 143,
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occurs after exposure to cold, the explanation of which is far from being
clear, and perhaps the so-called “ kidney of pregnancy,” the inflamma-
tory nature of which is, as everyone knows, open to question. Of all
these numerous forms of nephritis, these are only a few that are followed
by dropsy. They are, first of all, searlafinal nephritis, which greatly
surpasses in trmluuu_"r all the ﬂtlIE,"lh ; the nephritis produc ed by ecold
and by malaria ; and, 1f it is desired to include it in this class, the
“ nephritis of pregnancy.”’

From the anatomic standpoint, the latter forms have in common
early involvement of the vascular tufts of the kidneys, which is constant ;
or, in a word, “ glomerulonephritis” exists, the most frequent form of
nephritis in scarlet fever and practically typical of the disease; it is the
form that has been studied more than any other. On the other hand,
in the numerons other forms of acute infectious or toxie nephritis in
which dropsy is not a feature, but oceurs only exeeptionally and late in
the disease, the epithelium of the urinary tubules is first attacked, while
the vascular tufts either escape altogether or become involved late in
the disease, and with less constancy and to a lesser extent than in the
first-mentioned forms of nephritis.

Now, the dropsy which occurs in the cases accompanied by glomer-
ulmmphnt'ts might be mplmuul as has actually been done, by a cessa-
tion or reduction in the funetion of the inflamed crlnmeruhr vessels,
which function is to excrete water, and a consequent retention of water
with resulting dl'u]r-w But it has already been noted that diminished
excretion of water in the urine does not in itself suffice to produce
dropsy, a proposition which is strikingly illustrated in that other group
of ‘ parenchymatous” nephritis without dropsy ; for in the latter the
obstruetion of the urinary tubules by the swollen epithelinm, urinary
casts, and other murphulugm elements usually offers an equally great
obstacle to the excretion of urine and the function of the glomeruli, and
yet these forms of nephritis do not lead to dropsy.

Between the latter variety of nephritis and glomerulonephritis there
must therefore be some other relation. The writer believes it is justi-
fiable to assume that under the influence of certain injurions substances,
such as a poison cireulating in the blood, the capillaries of the glom-
eruli are the first to become diseased ; later, if the injury reaches a cer-
tain degree of severity or persists for a certain length of time, the
interstitial vessels and other vasceular areas outside of the kidney, such
as those of the skin and of the serous cavities, also become involved.
Obviously, the glomernlar vessels are more easily affected by any change
in the constitution of the blood than are other capillaries, including the
interstitial vessels of the kidney, because the blood is under very high
pressure and flows very slowly through the tufts, and there is thus a
better opportunity afforded for the closest inte rchange between thc blood
and the vessel walls. If the injury is great enough to affect, in addi-
tion to the glomerular vessels, the blood- or Iy mpil vessels of the skin
and serous membrane, cutaneous dl‘{ll‘}‘-.'lp' and serous effusions result,
but not otherwise. On this assumption, then, the presence of dropsy
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would lead one to expect to find an affection of the glomeruli, but the
converse of this is not true. The actual findings tally with this
assumption.

According to this explanation, it is also intelligible that edema some-
times oceurs in the absence of any kidney affection, simply from irrita-
tion of the vessels of the skin by any cause whatsoever. This has
been observed in scarlet fever and other exanthemata. (See Acute
Nephritis, p. 181.)!

That the eutaneous vessels in kidney patients are in fact damaged
in some way, and on that account pmlmhh allow fluid to pass out
through their walls more readily than in the opposite direction for pur-
poses of absorption, is shown h} certain experiments of (. Reichel,?
who found that physiologic salt solution injected into the subcutaneous
cellular tissue is less rapidly absorbed than by healthy individuals or
those affected only with cardiac dropsy.

The elinical and anatomic characters of dropsy occurring in so-called
chronic Imrmmln‘nmtuuﬂ nephiritis (“subchronic nephritis,” ¢ second
stage of Bright’s disease™) indicate that they have the same origin.
This form of nephritis i= diffuse and involves the elomeruli ; it closely
resembles the acute inflammatory conditions, and also predlqpﬂﬁes to
other kinds of inflammations, Hence the origin of dropsy in this
form may be explained in the same way, hydremia and hydremic plethora
favoring its development whenever the action of the kidney is insuffi-
cient and other organs fail to excrete the water vicariously. In course
of time the abnormal constitution of the blood exerts an unfavorable
influence on the structure of the vessel walls.

When the gradual contraction of the organ takes place in very

chronie cases, the acute inflammatory process in the kidney subsiding
and the corresponding urinary ch.lng{"- disappearing (secondary contraec-
tion, transition from the so-called second stage to the third stage), or
when from the first there has developed the so-called primary contracted
kidney, the irritation being less severe and more insidious, the view
here presented enables one to understand that therefore the 1rr|tat10n in
the vascular areas outside of the kidney also gradually subsides or is
slight from the outset, and that an existing fll‘ﬂ'pi‘. ur.idn.ﬂl_v disappears,
or in the latter case is only very slight or even absent from the begin-
ping. With every reerudescence of the inflammatory process, which at
once registers itself in the urine, a tendency to a return of the dropsy
at once becomes manifest.

The dropsy which occurs in :implc amiyloid degeneration uncompli-
cated by inflammatory processes is, according to the present state of
our knﬂwlﬁlg{,, chiefly due to a defective condition of the blood and
possibly also to abnormal permeability of the vessels. Its severity and
extent are practically the same in these cases as in other conditions of
hydremia and cachexia. Whenever the extensive form of dropsy char-
acteristic of renal disease is present, the kidneys exhibit a combination

[! €Y. the so-called idiopathic edema of children—Ep.]
2 Centralbl. f. inn. Med., 1898, No. 14
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of amyloid degeneration and inflammation, and the same conditions of
the cutaneous and other vessels that have just been described may be
assumed to exist.!

There should be mentioned in conneetion with the theories of edema,
the fact that alterations in the osmotic pressure due to change in the
chemieal eomposition of the blood or of the cells and tissues outside the
vessel may, perhaps, account for transudation. Cells, for instance, in
which, as the result of eatabolism, there are aceumulated smaller molecules
due to the breaking down of larger molecules, would have a greater water-
attracting power than when they contained the larger molecules,

Meltzer,” who gives a LE!I’I'IPHJ]IEHHI\E summary of the theories of
edema, assumes that certain cells may have the power—perhaps through
ultramicroscopic psendopods—of dnnlnnn* or imbibing solutions. To
this power he applies the name potocytosis (7évm, to drink ; zitog, a
hollow cell). The endothelial ecells of the capillary wall also possess a
certain tonicity. Alteration in this may lead to change in the size or

shape of the pores of the vessel wall and permit of the escape of fluid.
Such alterations might easily be brought about by substances eirculating
in the blood—e. ¢., in chronic parenchymatous npp]mth—“hllp in the
chronie interstitial nephritis the toxic substance might increase the tonus
and tend to prevent edema, but lead to increased peripheral resistance
and cardiac hypertrophy.—ED.]

When moderate in extent, dropsy gives rise to few symptoms ; but
when it is great enough to afford a mechanical hindrance to the organs,
it gives rise to a variety of disturbances, and is not without d.J.IIf_LIL
Even edema confined to the prepuce or vulva may interfere more or less
with the evacuation of urine. High grades of cutaneous edema not
only disfigure the face and the limbs, hut interfere with the movement
of the body, and by compressing the vessels impair the nutrition of the
skin. This, aided by the great tension, gives rise to fissures and slight
wounds that are apt to become the seat of erysipelatous inflammation
with a tendency to uleeration and gangrene, and may thus in themselves
be sufficient to canse death. Pleural and pericardial effusions are a
menace to respiration and eirculation ; ascites brings about congestion
in the abdominal organs and in the lower extremities, and if it is very
great forces the diaphragm high into the thoracie cavity, and thus inter-
feres with the action of the heart and lungs. Edema’of the gastro-
intestinal mucous membranes produces digestive disturbances ; edema
of the larvngeal mucous membrane, and :--pvmdl]v of the ‘L'r::(‘al cords,
is franght with the danger of asphyxia; the same is true of pullum]alv
edema ; and, finally, the collection of serum in the cavities of the brain,
and consequent edema of the cerebral w:-uh-tam,e, leads to all kinds of
nervous disturbances—headache and vertigo, insomnia, clouding of the
eonsciousness, and eonvulsions,

If the edemﬂ persists for a long time, either in the lower extremities
or in the face, a thickening of the skin resembling seleroderma develops,

1 Bee Cohnheim, Ally. Path., 2d Ed., ii., p. 456.
T Ainer. Med., viii., Noa. 1, 2, 4, and 5, 1904,
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being apparently favored by compression and constriction of the corre-
sponding parts ; as, for ex: ll‘!‘]plf‘- by tight band-ltrmg

Diropsy i dl'ﬂ.uw a grave symptom, and its appearance at once
complicates the prognosis. Nevertheless, it often disappears entirely,
not only when the causal kidney disease is cured, but also even when
the latter persists, if the morbid process diminishes in intensity and
finally assumes a chronie character.

The most unfavorable ecases and those which are most refractory to
treatment are those in which the morbid process in the kidneys is
associated with venons stasis from insufficiency of the heart musele or
some other cause, such as the pressure of ascites on the abdominal
vessels, leading to the development of the above-mentioned mixed
variety of renal and cardiac dropsy.

In the treatment of dropsy due regard must be had, in the first
place, to the different varieties of the condition and the different causes
that may give rise to it, as appears in the Iu‘em{hng discussion. It is
not often, however, that special indications exist in this respect, and
when tho} do exist, it is not always possible to fulfil them ; in fact, the
rules for the treatment of moderate grades of dropsy are practma]]}r the
same, whatever causes may lie at the bottom of the trouble. But if
in an individual case the dropsy is dependent upon or favored by a
definite and known cause, an attempt must, of course, be made to com-
hat that cause.

Whenever there is distinet ﬁ:,rc.i’wmr'n as in many cases of nephritis,
suppuration, tuberenlosis, and in amyloid degeneration, an attempt must
be made to improve the constitution of the blood by placing the patient
under the most favorable hygienie surroundings possible, regulating the
diet, stimulating the digestion with snitable remedies, such as bitter
tonics, orexin, quinin preparations, and condurango, by giving him

easily digestible iron preparations, and under certain circumstances
bv means of an intravenous infusion of blood after the method of
. Ziemssen,

In those cases of disease of the kidney in which the dropsy depends
on stasis in the venous system, in its turn due to insufficient heart action
(see p. 80), the same general treatment is indicated as for cardiae lesions
with [u]aturu{l compensat ion : absolute rest, easily d]gm—.tlhlﬁ but nourish-
ing food, and digitalis or one of the numerous remedies that are regarded
as substitutes for digitalis. The latter class of drugs also finds a place
in the treatment of the form of dropsy peeuliar to renal disease now to
be discussed. .

The first and universal rule is that patients with dropsy ammmting
to more than the most insignificant effusions are not to indulge in any
form of bodily exercise; henee they are not to stand or walk about,
but are to maintain the horizontal position, preferably in bed ; or if the
horizontal position cannot be borne on aceount of oppression or dyspnea
or on account of the presence of hydrothorax or diffuse bronehial
eatarrh, the patient must maintain the semi-recumbent or sitting pﬂ&turr:

In acute nephritis the dropsy in the majority of cases requires no

S
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special treatment, as it usually disappears of its own acecord when

suitable hygienic and dietetic treatment, such as will be deseribed later,
is instituted for the basal trouble. It is only when the anasarca attains
an alarming degree or is ]Jl‘utl‘&lt’tt‘d that the same remedies and pro-
cedures are indicated as are used in ecases which are elironic from the
beginning. Among these therapeutic pr‘nﬂmluroh the most important
are those which are designed to abstract water from the body without
the ageney of the kidneys—purgatives producing thin, watery evacua-
tions, a nd diaphoretic drugs and procedures, Certain diuretic measures

mayv, however, also find a useful application.

When purging is to be brought about, drastics which irritate the
kidneys are not to be employed, e&pe{.lal]} in recent cases; instead,
vegetable and =aline laxatives may be recommended, such as pulpa
tamarindorum ‘depurata, in tablespoonful doses or as a confection,
essence, or the like, or a senna preparation (infusum sennwe compositum),
eascara sagrada, or one of the numerous bitter waters, and, if' desired,
potassium-sodium tartrate and similar salts—e. ¢., sodium sulphate or
phosphate,

The best diaphoretic procedures are warm or hot tub baths, warm
packs, warm-air baths, and the like. The choice of the procedure will
depend on eireumstances in the individual case, the available number of
assistants, and the facilities at hand. One of the simplest methods and
one that can be used with a minimum of assistants and facilities is fot
air ; for instance, by an apparatus like the phéniz & air chaud. In
this method the patient is well wrapped up in blankets which are brought
up over the chin, and a lamp is placed on the floor alongside of the
bed. Above the lamp is the opening of a pipe which is provided with
an elbow. The other end of this pipe is inserted under the blanket,
near the lmtient’u' legs. The latter are protected from immediate eon-
tact with the air by a “ eradle,” a foot-stool, or the like, which separates
the legs from the hot-air pipe. When the patient iz unable to lie down
at all or for any length of time, the same result may be achieved by
placing the lamp—after guarding the flame with a wire sereen—under
a eane-seated chair, on which the patient sits mmpletel:, wrapped up in
blankets. It is ﬂuedlw* to say that even greater care is necessary than
in the former procedure to guard .lg‘lmat the danger of fire.

The emplm'ment of dry hot air is even more to be recommended,
because it abstracts more water, and owing to the active evaporation
that goes on higher temperatures can be uzed.  With the above-mentioned
phéniz & air chawd the hot air may be deprived of some of its moisture
by the simple plan that the writer has followed of introducing into the
hot-air pipe metal dishes containing caleium chlorid, which absorbs a
part of the water from the air as it passes through thu '['lel‘.‘.

The same object is accomplished more successtully in the hof-air
apparatus, such as that of Tallermann, which have recently come into
vogue, and by the electric incandescent-light baths, sun baths, and hot-scnd
baths ; these methods are, of course, more expensive than simple hot-air

baths.
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If hot-air baths are used, it has been the writer's experience that all
other kinds of baths, especially tub baths, may be dispensed with, If
desired, however, they may be employed after the method preseribed by
Liebermeister, which is a very convenient one, the temperature of the
water at first bmng 37° 10 38° €. (98.6 °_100.4° F. },.‘smi by the grad-
nal addition of hot water raised to 41° or 42° C. (105.8° -107.6° F s
After the patient has been in the tub for half an hour or longer, during
which time the head is to be covered with cold compresses to prevent
congestion, he is wrapped in a blanket which has been previously
warmed, put back into bed, and well covered up with additional
blankets or feather beds. After he has perspired from one to three
hours he is well rubbed down and changed to another, previously
warmed, bed. The abstraction of water by perspiration during this
procedure may be quite considerable, but the method is heroic and not
well borne by patients with weak hearts who are suffering from dyspnea.
For eases of the latter class, if' hot-air baths are not avail.,ihlc, the hof
wet pack advised by wv. fn:-mnﬂen" and consisting in wrapping the
patient in sheets wrung out of hot water and covering him with woollen
blankets, is to be recommended.

J"..rn'a'ir.re’. baths and partial packs, while much less exhausting and
therefore applicable without hesitation in every case, are also less effec-
tive. A half-bath consists in subjecting the abdomen or the lower
extremities to the same treatment as in the full bath after Liebermeister.
A balf-pack is administered by treating the entire lower half of the
body or the trunk, or even the lower extremities alone, after the method
prescribed by v. Ziemssen. Hof sand can also be used conveniently for
the purpose of administering partial baths, especially to the extremities ;
and finally there are wvarious kinds of zl.l}]mrdtlﬁ for hot-air baths to
individual portions of the body as well as for the entire body which can
be readily used on bedfast Imtlult-].

[Another excellent way of giving a sweat to a bed patient is to
place over and beneath him blankets or, better still, blankets and rubber
sheets and then surround him by hot bricks pl: wced under the blankets,
care, of course, being taken not to burn the patient by bringing them
dlmvtlv against the unpr::tvu‘tml body. Aleohol can also be poured
over the bricks. The body is soon bathed in perspiration, and after
twenty minutes to an hour the bricks are removed, the patient rubbed
dry, and dry bedelothing substituted for the wet. Leube’s advice to
give the patient who is to take a sweat a liberal drink of water is, we
believe, good.  Pilocarpin can he given Inpu-rlvrnnmlh' just before a
sweat, tlmu,{_-:ll, as stated by the author, it is a heart lh=p|'pi-=~ant and we
prefer to give it only in obstinate cases, where sw eailng is 111(111(:91:1 with
difficulty by the ordinary measures, and then only in doses of ; gr. or
loss. Inereased bronehial secretion with weak heart makes the danger
from edema of the lung a dreaded reality when too large does are
given.—Ep. ]

On the other hand, the internal diaphoretics which were freely used

L Prager Vierteljuhrs,, Ixxii., p. 1. t Dewlseh. Areh. f. Min, Med., ii., 1867, p. 1.
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by the older physicians are now very properly looked upon with ever-
increasing disfavor; for not only are they less certain in their action
than the practical procedures just described, but, in addition, they are
attended by undesirable, and in some eases even dangerous, by-effects on
the stomach and on the heart, and this objection applies especially to
the more efficacious of the group. The least objectionable internal dia-
phoretics are hot drinks, either of pure hot water or hot millk ; hot teas
with or without brandy ; rum and the like, or hot mulled wine; they
are, in fact, quite useful as adjuvants to baths and hot packs. [Cream
of tartar, one teaspoontul dissolved in a pint of hot water, is an excel-
lent diuretic, and is taken readily by the patient when lemon juice and
sugar are added to the water—i. e., when made into a lemonade. This
can be taken freely. Too much of the cream of tartar may cause
looseness of the bowels, a result not undesired in this condition.—Eb. ]

Among medicinal duplmretlc-; liguor ammonii acefatis was formerly
esteemed very highly, but in reality has very little value ; the effect of
Dover’s powder, which formerly enjoyed a similar reputation, is also
uncertain, and its action as a diaphoretic is overshadowed by its other
less desirable properties, A much more trustworthy remedy is found
in pilocarpin, given internally in doses of 0.01 to 0.02 em. (}-%
gr.) and more, or ]wpmlu*m:mllv up to 0.01 gm. (§ gr.) once a day or
oftener. The salicylates, of which sodium salicylate, in the dose of 1 gm.
(15 gr.) several times daily, is the best, may also be tried. Both
drugs, however, disturb the digestion and are apt to cause symptoms
of collapse ; pilocarpin has the additional disadvantage of causing pro-
fuse .ﬂt:lli*i:atlmiJ which makes it very disagreeable to some patients, and
the salieylates sometimes irritate the kidneys. In recent cases of
nephritis the latter drug iz therefore contra-indicated ; in fact, both
remedies should be used only in selected cases, and then with due
caution and for a short period at a time.

Diuretics may also be nsed with good effect not only in chronie but
also in acute cases, as the writer wishes to emphasize in spite of the
contrary opinion of many authors. [t is IiFF(]lE'H‘i to say that the more
severe, irritating diuretics—*¢ diuretica acria”—are to be avoided in
acute and, for that matter , in chronie cases as well; although =uch
remedies lmve been recommended by some of the older authors—Rayer
and others—who gave the preference to tineture of eantharides. The
practice is to be deprecated on theoretie grounds, and in the cases in which
the writer tried the tincture after all other remedies had failed he was
not able to convinee himself of its utility.

On the other hand, there is no objection to the nse of the so-called
refrigerant diuretics, especially the carbonates and vegelable acid salfs,
which are converted into carbonates in the body. They are free from the
risk of aggravating the irritation in the kidneys, as tlmv contain nothing
foreign to the blood and tissue Juices and merely modify their coneen-
tration. Experience is altogether in favor of their efﬁmenq’. Heading
the list are potassium and sodium acefates, 1 to 2 gm. (15=-30 gr.) and
more several times daily for adults; next the farfrates—potassium
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tartrate and bitartrate—and eifric wacid, either pure or in saturated
solutions, or citrate of potassium, 10 to 30 gr. There are also certain
t*u,rn‘wfn’e rh'u,:rm'm, which, however, are more suitable in subacute and
chronic than in acute cases, bLE-cl.'lISL thL are somewhat more 1rr1tatmg
than the above-mentioned salts; but owing to their undeniable efficacy
in many cases they eannot well be dispensed with. This elass includes
the various well-known diuretic decoctions of juniper berries (bacem
Juniperi, parsley (fruetns petroselini), restharrow (radix ononidis), loveage
{l‘ildl"i levistici or ligustici), birch leaves (foliwe betule), bean husks of
the species diureticn, mul above all digitalis and ngr.’a"ﬂ A combination
of one of the latter or both with pofassium acelate is often very effica-
cious, as in the following formula :

B. Foliarum digitalis . . . . . . . . . . (1L2-1.5) gr. xx-x%Vv;
Eadieis l--ul]ll P e . . - (30 groxlv.
Add boiling water and I:u:uhte E o S (170.0) abont 5 oz
Potassiacetatis . . . . . . . . ... .. (B0-12.0) Zij- iij;
Byrup . ..o (30.0) Fj.—M.

Sig.—COne 111.-I1.=-p1'mniul ev f,n' lhn;.r: hours for an adult.

Another very efficacious drug, which need not be feared even in
acute cases, is diwretin {theubrumm sodium-salieylate), in the dose of
4 to 6 gm. (1-1} dr.), in a little tea or hot milk. Combinations of
theobromin with (lithiwm benzoate and salicylate (“uropherin ” com-
pounds), 1 gm. four times a day, have a similar action. In addition
there are numerous remedies which act either by increasing blood-press-
ure or by their direct influence on the renal epithelium, and these may
be tried in chronic eases when other drugs have failed. This class
includes the eaffein salts, Convallaria mq,_;rms (lily of the valley), Adonis
vernalis, Blatta or ientalis (eockroach), and strontium lactate ; the last of
the list has rec ently been recommended against alhnmlnurla but, judg-
ing from the author’s own rather scanty observations, it }].!.E 1’!‘:@1131].r a
centle diuretic action ; the daily dose iz about 4 to 6 gm. (1-11 dr.).
Cerlomel, which has EIIHI} been recommended in doses too feeble to produce
catharsis, the writer has found useful only in combination with digitalis ;
about 0.1 gm. (1.5 gr.) of the latter should be given in capsules or wafers,
not in powder form, three times a day until ten doses have been taken.

The dose of calomel recommended by the author (11 gr. three times
a day) will often produce free catharsic,. The diuretic effect will often
be hetter secured if: ulnng with L'a]umﬁl, a small amount of Upillm be
civen, say } to 1 gr. of powdered opium or a few drops of landanum.

Ep.

]]n rare instances edema has been observed to disappear as the result
of jufﬂ'hb*-(' safivation or =ialorrhea (v. Leube), and for this reason the
above-mentioned sialagogue and diaphoretie, pilocarpin (p. 91), might be
tried in desperate cases.

Mention should ﬁm]iv be made of the thirst or dry cuwre much in
vogue among the ancients, and after a long interval of oblivion revived
by Schroth and lauded by him as a wonderful eare in a number of dis-
eases, including dropsy.  When carried out as a routine measure, with-
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out regard for the patient’s strength and other individual conditions,
this method of treatment may do more harm than good ; although the
underlying principle of withholding liquid, it applied with caution
and in aceordance with the condition of the dlp,’-E*-llil.’: organs and the
heart’s action, and it the gquantity of fluid allowed is very slowly and
gradually reduced, no doubt hastens the absorption of serous effusions.
Serre’s! advice to combine the administration of a diuretic with the
abstraction of fluid is, in the writer’s opinion, worth considering.

[ Widal and Javal, and after them many others, have called atten-
tion to the fact that in nephritics with dropsy a withholding of chlorids
will often be followed by a decrease in the dropsy. Nephritics eliminate
chlorids poorly—i. e., there is undue chlorid retention. This may
alter the molecular concentration of the blood and tissues in such a way
as to produce edema, according to Widal and Javal. Large amounts
of common salt seem to increase the albuminuria in nephritis, and may
be followed by inerease of edema and the appearance of drowsiness and
other symptoms not unlike uremia. These observations have been con-
firmed by many observers, though there are also conflicting reports. It
is worth while, however, to try in the cases with dropsy the giving of
food with the minimum amount of salt—e. g., milk, unsalted bread,
ete. Two grams of salt a day meet the requirements of the animal
economy.—Enb.

When all other remedies fail, venesection sometimes acts favorably
by inducing perspiration and ulun*ems, thus infHuencing the absorption
of effusions.

Unfortunately there are many cases in which none of these remedies
or methods, or even a combination of them, is successful in removing
the edema ; and if the disturbances and alarming indieations previously
described make their appearance, the fluid must be withdrawn by me-
chanical means.

Cutaneous dropsy may be relieved by making one or more incisions
1 to 2 em. (about 0.5 m} in length wherever the tension is greatest,
usually the dorsum of the foot or leg, prepuce, serotum or vulva; or
by a resort to eapillary drainage, first recommended by C. Boek,* which
is best performed by means of Southey’s needles, The upper extremity
of the needle havlng been inserted into a rubber tube, the point is intro-
duced into the outer side of a limb until it enters the subeutaneous
cellular tissue, and the rubber tube allowed to drain into a wvessel
standing on the floor by the side of the patient’s bed. When ineisions
are nsed, the effect may be reinforced by applying cups once or twice
over the site of the incisions. Dehio? has devised for the same purpose
a rubber bandage provided with an aspirating funnel, which appears to
work very well. Needless to say, both of these methmla. demand strict
asepsis, and serupulous t'Ef:ansmg of the skin as well as of the nstru-
ments, in order to guard against infection, erysipelas, and the like con-
ditions. Incisions should be covered with gauze saturated with a

' Bull. de Thérap., July, 1853.  ? Reichert u. du Bois-Reymond’s Archiv, 1873, p. 620.
* Petersburg. med. H"'m.ﬁ 191}[} No. 5l.
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1 : 1000 solution of bichlorid, and the part wrapped in salieylated
cotton or ordinary absorbent cotton to take up the serum ; the dressing
1s renewed as fast as it becomes soaked. After capillary drainage it is
well to cover the puncture with a little salicylated cotton and seal the

wound with iodoform ecollodion. The latter procedure is less painful .

and cleaner than simple ineisions ; the patient is spared the discomfort
of being soaked through ; and the quantity of fluid abstracted can be
accurately determined. Depending on the degree of tension, the latter
amounts to several liters (quarts) in twenty-four hours. During capil-
lary drainage the patient must be under constant supervision, to guard
against the needle becoming displaced and thereby enlarging the pune-
tured wound, as such an accident inereases the risk of infection and
might lead to hemorrhage. It is therefore necessary in some cases to
withdraw the needle at night; and in any ease it is wiser not to leave
the apparatus in place day after day ; the ]muncturL should be carefully
sealed with collodion, and if the pn}eedure has to be ereated after a
time a new puncture should be made, The former practice of effecting
evacuation by pupcturing the skin in a number of places with a fine
needle is not to be recommended and should be resorted to only in cases
of emergency 'y as the risk of infeetion is even more difficult to gnard
against than in the other methods, and, owing to the ense with which
the punctures heal over, the evacuation of fluid is much smaller. On
the other hand, the writer has seen some good results follow the method
of applyi ing vesicants to the edematous areas, which iz a popular remedy
in some regions,

[In private practice among people where the services of a skilled
nurse are not obtainable and where economy in the matter of surgical
dressings has to be considered, multiple simple punecture wounds on
the legs can be dressed with liberal amounts of cotton or linen cloth that
has been recently boiled, and that is frequently changed when soaked
with discharge and reboiled. In this way a sterile dressing that is
absorbent can be kept on the leg and infection will rarely occur -—-—ED]

Whenever the accumulation of fluid in serous eavities attains an
alarming degree, the affected eavity (pleunra, peritoneum) must be evacu-
ated by puncture according to recognized rules of practice. Edema of the
voeal cords, which is often an alarming condition, must be treated by
intr: 1i.1nn:rf-11 searification, and if' that method faliﬂ tracheotomy must
be per formed. Lastly, pulmonary edema is to be treated after the usual
well-known methods.’

UREMIA.

By the term “uremia” we designate a m’mpt{rm-cnmplex which
makes its : appearance when the funetion of the kidney is deficient, and
which eonsists chiefly in disturbances of the nervons system and of the
digestive organs.

The renal insufficiency is caused either by disease of the organ itself
or by some affection situated in the urinary passages, somewhere between
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the pelvis of the kidney and the urethra, which interferes with the
evacuation of urine. Among diseases of the kidoeys themselves, the
inflammatory conditions, both acute and chronie, are the ones that are
most apt to ]u‘mlll::{' nrenia.

The renal insutficiency manifests itself’ usually by a diminution in the
quantity of wrine crereted, more or less sudden in onset, or even by
complete anuria.  In rare cases the reduction fails to take pl: ace, and in
still rarer instances the outbreak of uremia is preceded by an inecrease
in the quantity of urine.

Bartels ' observed the appearance of uremia from the sudden absorp-
tion of serous effusions after large quantities of flnids had been ab-
stracted by diaphoretic and laxative measures ; he attributed the uremia
to the absorption of excrementitious materials contained in the dropsical
fluid.

Two forms of uremia, the aente and the chronie, are distinguished
according as the "‘-‘I-'E"l.]‘lﬂ“l": come on suddenly and rapidly, or develop
1r1~|tlluu-kl'. and persist for some time ; but it is impossible to draw a
sharp line of distinetion between the two forms. Chronic uremia, of
course, develops only in chronie conditions of’ some duration, in which
the renal function is lost eradually. Partly beeause of tl]H eradual
diminution of the kidney function and becanse the organism to a certain
extent accustoms itself to the funetional ﬂlatluh.uuu, the resulting
svmptoms develop slowly, one after another, instead of all at onee, and
the course of the disease is less stormy. Aente uremia, on the other
hand, oceurs both in acute and in chronie conditions whenever the
renal insufficiency suddenly reaches the level necessary to bring on the
dizsturbance.

In its most pronounced form, aeufe wremic presents a complete
picture of a typical epileptie attack—so-ealled uremie eclampsia—and
iz usually preceded by certain more or less characteristic prodromes
which often escape observation, or more rarely it begins with absolute
suddenness.  The commonest prmlmm.tl svmptoms are headache or a
sense of pressure and dizziness in the head, obscuration of the visual
field, somnolence, vertizo, and absolute anorexia, combined with nausea
and a tendeney to retehing and perhaps epigastric pain.  The headache
iz sometimes unilateral and, with the other phenomena, gives the impres-
sion of migraine. Sometimes the attack is preceded by insomnia and a
resulting sense of great lassitude and depression, by dyspnea and a feeling
of oppression, drawing or even painful 1|L*lll'11|,t_l;lb sensations in the entire
body or the course of individual nerves, ringing in the ears, and all kinds
of other phenomena analogons to the aura which precedes an epileptie
attack. Sooner or later, in rare cases more than a day after the first
onset, eomplete unconscionsness sets in with more or less general elonie
and fonic convulsions, beginning now in one extremity, again in the face
or in the muscles of the neck, and in severe cases attac]-.mg the museles
of the chest and abdomen and threatening the patient with asphyxia,
or causing cyanosis and involuntary evacuation of urine and feces,

Vo, Ziemszen's Hondb, der spec. Path., xi., 1, 1875, p. 122,
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In very rare instances the convulsions are unilateral, or very much
more violent on one side than on the other.

After a short time—a few minutes to a quarter of an hour—the
convulsions subside, while unconscionsness and coma continue for some

time. The patient may never wake from the coma, and death takes’

place with stertorous, irregular respiration, often of the Cheyne-Stokes
type, and inereasing cardiac weakness. In other cases the patient may
feel comparatively well after he comes out of the coma, or some of the
prodromal symptoms continue with variable severity llﬂtiI a new attack
occurs, or, finally, the patient may develop chronic uremia.

At the height of the attack the pupils are dilated and react sluggishly
or not at all to light. The skin is frequently covered with sweat,
although in other eases it may be dry and hoet; before the convulsion
the pulse is often tense and slow, but during the attack it is small and
accelerated and often irregular ; as a rule, however, it cannot be counted
accurately until after the attack, when it is also retarded in most cases.
If the temperature is taken after the convulsive attack, it is usually found
to be elevated—and according to Rosenstein the elevation begins during
the convulsions—but comes down to the normal again within a few
hours unless a second attack follows ; or it may become subnormal in very
are cases which 11;111111 terminate fatally, l?n:ruulmll]Ls statement
that the temperature is always abnormally low in uremic eclampsia is
only exceptionally applicable to the cases with tumultuous onset and
course,

The frequeney and mode of recurrence are variable. A patient rarely
dies in the first attack, but it is equally rare for a single attack to be
followed by prompt recovery ; both these events are most likely to be
observed after attacks -:}ccurriug in the course of an acute nephritis ; as,
for instance, that of searlet fever. As a rule, the attacks recur after
intervals of wariable duration; sometimes so frequently and at such
intervals, especially in acute nephritis, that the patient never gets out of
the coma and finally dies in an attack.

Instead of these fully developed attacks which the writer has just
deseribed, incomplete rudimentary attacks may occur alone or in alterna-
tion with the former, There may be coma without eonvulsions, or the
convulsions may be less viclent and extensive, and consciousness may
be preserved or but little disturbed ; or, finally, the two symptoms, coma
and convulsions, may be replaced 'ln other disturbances of the nervous
system and of the organs of special sense as a kind of wremic equivalents,
much as in the case of epilepsy.

These equivalents consist chiefly of defirium and conditions of psychic

excitement, which may go on to mania. Very rare in children, they
oceur somewhat more frequently in adults in the course of chronic
nephritis, and may either alone or during or following convulsions take
the place of the coma. The excitement may be followed by psychic
depression, which in rare cases has been known to result in a psychosis
lasting many months.
1 E.!uti-.‘. ﬂffru'q'uq: el thermomatr. sur les maladies du syal. merveur, Paris, 1872,
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In this connection should be mentioned aphasia, also associated, as a
rule, with convulsions or coma with or withont simultaneous hemiplegia
(see p. 98), and transitory ; in rare cases it forms the first symptom and
is the forerunner of an eclam ptic attack.'

Amaurosis is another frequent phenomenon. It is always bilateral,
and may be the precursor of the attacks, but more frequently follows in
their wake or iz not observed until the patient regains consciousness.
In rare cases it is the only noticeable symptom of uremia. With the
exception of an alveady existing albuminuric refinitis, the ophthalmoscope
reveals no striking alteration. The reaction of the pupils is variable ;
somefimes it is normal, especially in scarlatinal nephritis, in others it is
sluggish or abzent ; sometimes the reaction is different in the two eyes.
When the reaction is preserved, the vision usnally returns after a Tow
hours or days and the diminution of the visual field gradually becomes
less (H. Schmidt* In the other cases al=o the vision may be more or
less completely 1u-tm‘¢:d but if' the eclamptic attacks are repeated, the
blindness may become pmmmmﬂt The cause of the blindness in cases
in which the pupils failed to react was thought to be edema of the sheath
of the optic nerve, and in the other cases edema somewhere beyond the
corpora quaqh‘]getmm in the cortex. But M. Rothmann * |1mntcd out
that the absence of pupillary reaction is not an argument against the
edema being situated peripherally in the sheath of the optic nerve, and
that the existence of edema in the cortex is very improbable, becanse
unilateral edema in the eortical center for sight produces hemiopia, and
to explain complete blindness the lesion must be confined accurately to
the two visual centers, which is very unlikely. It is more common to
find hemorrhages in the central optic pathways (Zimmermann *).

Hemiopia has also been occasionally observed, as by Fr. Pick® in a
case in which there was a foens of .-,uf'tm:m;: in the mrr(-qumdmg oeeip-
ital lobe. In most cases hemiopia is probably also dependent upon
unilateral edema.

Disturbances of the sense of hearing in uremia are much less com-
mon ; they are either irritative in character, as ringing, whistling, and
buzzing noises in the ears, and the like, or |m1'-11_vtm, ranging from Thard-
ness of hearing to cmuplete deafness ; they are said to be either unilat-
eral or bilateral and ephemeral in character.

In connection with the mofor sphere, mention should be made of
certain tonic contractions of individual groups of muscles, as those of
the calf of the leg, for example, of tremors similar to those of paralysis
agitans, and actual palsies, which occur much more rarely in acute than
in chronic uremia. Palsies were not known as uremic symptoms until
quite recently, and even experienced obzervers rezarded their occurrence
as one of the most important points of distinction between uremia and
cerebral apoplexy. But the observations of the last few years have
upset the older teaching and have shown that, while uremie palsies are

L 0. Rose, Berlin. bfin. Woch., 1898, No. 9. 2 I'bid., 1870, p. 575.
¥ Ihid., 1894, No. 30. ¢ Areh. . Ophthabinol,, vol. xxvii., No. 8.
8 Deutsch. Arch. f. KHin. Med., vol. Ivi
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rare, they are not by any means rarer than many of the above-mentioned
symptoms. With the exception of paralysis of the external museles of
the eye, resulting in temporary strabismus, these palsies in the majority
of cases consist of hemiplegia “beari ing the champter o an ordinary cere-
bral paralysis, althongh in a few cases the palsies observed !:uggcsted
more the bulbar type, presenting as they did anarthria, partial paralysis
of the tongue and of the muscles of mastication, or paralysis of the
face on one side and of the extremities on the other. The paralysis
may develop and persist after a convulsive attack, or may develop with-
out any convulsion having taken place.'

The anatomic findings in all these eases consisted =,|mpl}r in cerebral
edema of varying intensity and possibly of localized anemia; no gross
focal lesion has ever been found. As, however, none of these cases, 80
far as the writer knows, was examined mimusmpic.il]}, the possibility
of finer structural alterations, such as capillary hemorrhages, softenings,
and the like, being present cannot be exeluded.

The symptomatnlogy of chronie uremia includes all the symptoms
of the acute variety in an attenuated and less violent form, and in
addition certain other phenomena which presumably require for their
development the action of more protracted and gradually progressing
injurious influences on the organs, Owing to this insidious develop-
ment, the beginning of chronic uremia cannot be sharply determined
and the earliest pbhenomena are not characteristie, the true nature of
the affeetion being recognized only by the coincidence of various symp-
toms, their peculiar grouping, and their refractoriness to treatment.

As regards nervous symptoms, the motor disturbances, especially
convulsions, are more in the background, while the psychie manifesta-
tions come more to the front.  The patient becomes apathetiec and somno-
lent, or may be confused for days ata time. Headaches of various kinds
constitute some of the earliest and most obstinate sy mptoms, and when
they oceur in renal patients should always arouse a suspicion of uremia ;
in addition, all the other above-deseribed nervous disturbances may
make their appearance.  Another noteworthy point of distinetion from
acute eclamptic uremia is the frequency of myosis.

Next in order of frequency are the disturbances of the digestive
apparatus, persistent anorexia with nausea and oceasional attacks of
vomiting. At first the vomiting oecurs only after taking food or in the
morning when waking, but later the patient vomits also during the day
when the stomach is empty. In the more advanced stages the vomited
material has a neutral or even an alkaline reaction and sometimes a
urinons odor, caused by ammonium and perhaps also by amin (trimeth-
ylamin). These substances are derived from the decomposition of

! The writer observed 3 cazes of hemi Jln:g:v.i:l of this type during the last eleven years,
2 of which were rsr|u)r£u] in Clemens Jickel's dissertation: ':': Beririge zum E:}'mpl:-um&ncun'i-
lex der Uriimie mshesondere iiber urimische Lihmungen,” Berlin, 1884 ; cases 1 and 3.
he dizzertation also cites 2 cages reported by another observer. See also Pactsch, Zeit. Jx-
klin, Med,, iii., 1881, p. 209; Chantemesse and Tenneson, Revue de méd., 1885, No. 11 ;
Dunin, Eerlin. ki, Woch., 1889, No. 7; Raymond, Revue méd., Sept., 1885 ; B-mnet
Ibid., Sept., 1892,
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the nitrogenous constituents of the urine—urea and the like—and are
excreted vicariously by the mucons membranes of the intestine instead
of by the insufficiently functionating kidneys. They are probably
responsible for the burning and dryness in the throat complained of by
the patients. Finally, there occur obstinate attacks of diarrhea which
may alternate with the vomiting. This diarrhea is also attributable to
irritation of the intestinal mucous membrane by the above-mentioned
decomposition products, which may produce not only catarrh, but also
ulcerative processes in the bowel, so-called “uremie intestinal uleers,”
and dvsenteric manifestations.' Boucheron® asserts that he found urie
acid in the saliva of uremic patients,

Respiratory disturbances directly attributable to uremia and not due
to demonstrable alterations of the respiratory organs or the heart are
very rare. Most complaints of this kind observed in the course of
chronie kidney disease are cansed by organic disease of the bronchi or
the pulmonary parenchyma, and especially of the heart musecle. So-
called wremic or renal asthma is in reality almost always a form of
cardiac asthma on an arteriosclerotic base. Oeccasional suffocative
attacks snggesting bronehial asthma or assoeiated with laryngeal dysp-
nea devoid of any anatomic foundation are said to be observed (G,
Sée,* Bartels,” E. Wagner?®). In some somnolent or comatose patients
Cheyne-Stokes breathing is not infrequent,

A symptom that is not rarely observed in chronic uremia is a pecu-
liar “urinous” odor of the breath and of the exhalations of the skin.
Christizon ® mentions it in conneetion with a case of Bright’s disease of
the kidney ; Hemmernik 7 reports having noticed the odor in the breath
and perspiration in the typhoid stage of cholera, which is frequently
attributed to uremia; and Frerichs® believes that ammonium 1s con-
tained in the expired air and possibly also in the exhalations from the
skin. His theory will be referred to later. The writer’'s own impres-
sion is that the odor resembles trimethvlamin more than ammoninm.
He has seen a number of cases in which the odor was unmistakable,
especially before an eclamptic attack, and is therefore inclined to ascribe
to it a certain prognostic significance.®

The quantity of wrine excreted iz usually, but not always, dimin-
ished shortly before and during a uremie attack. The urine during a
pronounced attack of uremia contains an abundance of ammonium
(Gumlich, P. Fr. Richter'), while the proportion of urea is more
- ;J Fischer, Virehow's Arekiv, vol. exxxiv.; P. Grawitz, Deutsch. med. Woch., 1895,
=x i, 2L

* Comp. rend., vol. c., and Semaine méd., 1896, No. 23.

* Gaz. hebdom., 1869, No. 1, and Wien, med. Presse, 1869, No. 7.

* % Krankheiten der Harnapparate,” in v, Ziemssen's Handb. der spee. Path., ix., 1875,
p- 100, 3 4 Der Morbus Brightii,” bid., 3d Ed., 1882, p. 70.

& On Grranular Disintegration of the Kidneys, Edinburgh, 1839, p. 202,

 Die Cholera epidemica, Prague, 1850.

& e ﬂﬂ'yf:fmﬂ Nievenkranlkheit, 1851, p. 101.

*v. Kaup and Jiirgensen ( Deutseh. Arch. f. Min. Med., vi., 1869, p. 54) had under
their observation a patient with vesical catarrh, who emitted a markedly urinous odor.

They were unable to demonstrate ammonium in the expired air.
0 Zeits. J. physiol. Chem., vol. xvii. ; P. Fr. Richter, Charité-Ann., vol. xxii., 1897.
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likely to be diminished. The entire quantity of nitrogen content
includes, in addition to urea, ammonium, alloxur bodies and other
extractives, and appears to be diminished as the result of the toxic
decomposition of protoplasm (P. Fr. Richter).

In chronie uremia the skin is usually dry and frequently the seat of
intolerable itching, which makes the patient seratch himself, and some-
times results in an erythematous seratch-marks eruption. The itching
is attributed, and probably with reason, to the overloading of the blood
with urinary constituents, which rt:prt_--s:r,nt an abnormal irritant to the sen-
sory cutaneous nerves. LThe tl]L‘I}l} finds support in the fact that—as
was deseribed long ago in connection with cholera typhoid by Schottin,
Drasche, and sometimes with chronie kidney disease, as by v. Kaup and
Jiirgensen, Deininger, and Jahnel'—a short time before death urea is
den::lted in fine er _‘g.'st.llluu, scales on the skin around the openings of
the sweat duets. In all these cases, to be sure, the question of itching
either before or during the exeretion of uric acid was not discussed.

Other disturbances of the skin in subjeets of kidney disease have
been pointed out by Alibert® and Dieulafoy,® among which may be
mentioned “dead fingers” (“le doigt mort”), or a feeling of formi-
cation or convulsive rigidity, which he has personally observed i
several cases of chronic uremia. The symptom probably depends on a
vasomotor disturbance which may under certain conditions go on to the
production of symmetric asphyxia or Raynand’s disease.

The body temperature in chronic uremia, in contradistinetion to what
occurs in the acute form, is never elevated unless there is some febrile
complication, and even then fever is not always present; on the con-
trary, the temperature is usually diminished and may fall to an extremely
low level. An extreme fall in the temperature is usually a sign of
impending death, or may in exceptional cases ocenr some time before
death and alternate with periods of somewhat higher temperature,

Thus, in the case of a locksmith, fifty-three years of age, suffering from con-
tracted kl:]nw and uremia, the writer observed an axillary temperature of 33.8°
C. (92.8° F.) twenty-three days before death ; on the following day. the Ecght&l?uth
before death, the temperature, after some oscillations, h'-il to 35.6° C. (94° F.) and
32° C. (89.6° F.), and then roze again to 33° to 34.7° C. (91.4°-94.4° F.), and
shortly before death it again sank to 82.5° C. (90.5° F.); the pulse rate during
that time ranged between 40 and TO.

Bourneville * and Netter® saw the temperature go as low a= 30° C. (86° F.).

In the hope of determining the condition of the blood in uremia a
number of experiments were made, which will be detailed later in con-
nection with the discussion in regard to the theories advaneced for the
explanation of uremia (see p. 103). As a point of some practical im-
portance, the writer may mention that the molecular concentration of

Ly, l{,mp and Jiirgensen, loe. eif. ; Deininger, Deutsch. Areh. f. klin. Med., vii ;
Jahnel, Wien. med. Presse, 15897, No. 46,

e {-'llllt.llhl_l[.]r!ll'l. 4 I'étnde l.“'llﬂlql'l.b du mal de Eright,” Thé’-ﬂﬁ, I'ul'i:s, 1380,

3 [Tnion méd., 1836, No. 106,

s Loe, el

& Cited by Brault, ® Maladies du rein”, in Traité de médicine, by Charcot, Bouchard,
and Brissaud, v., 1894, p. 589.
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the blood and of the edematous fluid, as found by determmmg the
freezing-point, is, althuuhh not without exception, in the great ma jority
of cases of uremia increased—that is to say, the freenurr-pmnt falls
below the normal—i. e., below —0.56° to —0.58° C.

Blood-pressure is usually increased shortly before the onset and
during the course of uremia, but falls with the appearance of collapse
and the approach of the agnml period.

In the majority of cases acufe wremia ends in death, a very small
minority end in recovery, and the outlook for the latter is better in pro-
portion to the infrequency of the ¢ attacks and the length of the free inter-

vals. Chronie uremia practically always ends fatally when the symptom-
complex is well pronounced ; coma, a decided fall in the tem perature,
and palsies are evil prognostic omens. On the other hand, individual
symptoms, which by themselves cannot always be r('r.:u"nu'(:tl as uremic
in character, such as headache, obstinate anorexia, mld Jtnhlug, may
persist for some time without immediately threat&:nmg the patient’s life,
and then pass away.

In order to establish a diagnosis of uremia, the fact that the kid-
ney action is deficient must first be demonstrated. The cause of this
functional disturbance is in most cases a disease of the kidneys, as the
writer has already pointed out, especially diffuse inflammation. But
the primary cause may be some such condition as a ealeulus, tumor or
scar outside of the kidneys, as in the pelvis of the kidney, ureters,
bladder, or even the ure thl a, or in the nughhurh-:md of these structures,
1mpe¢.lmg the flow of urine and thus i 1mpalrm:r the function of the
kidneys. If the physician has had the patient under observation
during the course of the leney diseasze or the extrarenal disease respon-
sible for the retention, it is nsually not difficult to recognize the uremia
when it oceurs, especially if other organic eonditions can be exeluded.
But even under such circumstances certain phenomena may lead to
error in the diagnosis, particularly hemiplegia, which not infrequently
occurs in chronic kidnev disease as the result of cerebral hemorrhage
attended with coma and sometimes with convulsions, and thrombosis or
embolism of the cerebral arteries. In all such eases changes are usually
present in the arterial system and in the heart, and may thus suggest
the correct diagnosis ; but it is not always pos ulbh, to avoid errors.

When, on the other hand, the patient’s previous history is not
known, it is often impossible to make a positive diagnosis when a
sudden aceident ocenrs in the course of disease, particularly an attack
of coma and convulsions ; the most the physician can do is to suspect
uremia among a number of other conditions. The provisional diagnosis
receives some confirmation, although it i= not by any means rendered posi-
tive, when, on examination of the urine, which may have to be obtained
by compressing the bladder or by the use of the catheter, signs of one of
the above-mentioned kidney diseases are found ; in other words, when
the urine contains albumin, Even in that case, lmwever, the diagnosis
of “wuremia ” is not absolutely certain, because, on the one hand, other
conditions which produce the same eerebral symptoms—coma and con-
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vulsions—such, for example, as hemorrhage, an epileptic attack, menin-
gitlu} pntwmng with narcoties or with santonin {me}, or prof'nund
aleoholic intoxieation, may be accompanied by temporary albuminuria ;
and, on the other hcl.m.]J because these or similar affections may be
present as t:r}}mj',rﬁrqﬁrnm' of a dizease of the iii{hll"}'rj_ In such a case of
doubt the demonstration of albuminuric retinitis, and espeecially of
decrease in the molecular concentration of the urine with increase in the
molecular concentration of the blood or edematous fluid, is of the greatest
value. The presence of these two conditions is distinetly in favor of
uremia. The absence of retinitis does not negative the diagnosis, and
i’ the molecular concentration is not inereased the diagnosis of uremia
iz not thereby upset ; but any existing suspicion will be reinforced.

In general, when only a few ambiguous symptoms, such as head-
ache, anorexia, insomnia, and the like, arve prg-q,nt, uremia may be sus-
pu::ted, but its presence cannot be positively asserted unless other
symptoms are superadded and a careful examination of all the organs
fails to reveal any other cause for the condition,

In regard to the nature of uremia, a number of theories have
been constructed since the discovery that its most frequent cause is to
be found in the diseases of the kidneys described by R. Bright, and the
object of these theories has always been to explain the connection
between the deficient kidney action and the uremie symptoms. Most
of these theories assume that the blood and tissue fluids hecome vitiated
by the presence of substances which the kidneys have failed to excrete ;
in other words, that the body becomes overloaded with wrinary con-
stifuents, In addition to these so-called chemical theories, there is
another known as the mechanical or phiysieal theory, which seeks the
true cause of the uremia, not in the poisoning of the blood, but in
hydremia and edema of the brain.

The latter theory has been chiefly defended by Traube,* after Owen
Rees ? had pointed out as a cause of the convulsions and eoma the watery
condition of the blood and consequent edema of the brain. Traube
expanded the theory, and formulated as the second important factor
hypertrophy of the left ventricle,  which becomes added to the kidney
disease soon after the development of the latter and, in conjunetion with
the thinning of the blood-serum, brings about an abnormally high ten-
sion in the aortic svstem. If from any accidental cause the tension is
suddenly inereased or the density of the blood-serum suddenly dimin-
ished even more than it was already, a transudation of serous fluid
takes place through the walls of the small vessels into the brain sub-
stances and edema of the brain iz produced. But as the blood-serum
when it escapes is under the mean pressure pre vailing in the aortic
svstem, which is higher than the pressure in the eapillaries and veins,
the latter vessels are compressed, and their contents are diminished by
a quantity equivalent to the volume of the escaping blood-serum. The

! Tranz. Second Congress for Tnternal Medicine, 1883, p. 203.
: ..*I!'J'g. e, l:'cnf.ru!'zjg,, 1861, No. 103,
¥ On the Nature and Treatment of Dizenzes of the Kidney, ete.,, London, 1850, p. 67.
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inevitable consequence of edema of the brain produced in this wise is
anemia of the brain substance. Traube attributes the coma to the
edema and anemia of the cerebrum, and the convulsions to the same
conditions in the midbrain ; if one only becomes edematous and anemie
to the exclusion of the other, either coma or convulsions will be present
separately.

This theory seems a priori faulty, because it starts out with the
utterly untenable assumption that edema and anemia may be produced
by a rise in the arterial pressure; and, in the second place, because
uremia may oceur with or without hypertrophy of' the heart and when
cardiae action is weak. The hardness and tension of the pulse at the
beginning of the attack iz not due to increased heart action, but to the
contraction of the smallest arteries. It is quite true that edema of the
brain is frequently found in the bodies of those who have died of
uremia ; but the mere fact that this edema of the brain is not constantly
found proves that at most it is the cause in only part of the eases, pro-
Tll]lllﬂ', as Bartels believed, the edema is not the result of the convul-
sions. The writer does not think, however, that Bartel's wview is
correct ; for edema of the brain is not always found even after the most
violent convulsions produced by a great variety of poisons, But the
fact that edema of the brain is a frequent oecurrence in uremia does not
in itself justify the conclusion that the two conditions have a causal
conneetion, althnugh it lends a certain modicum of probability to such
a view, Ph Munk’s " attempt to demonstrate experimentally this causal
connection and to prove the correctness of Traube’s theory can only be
characterized as a complete failure. For by ligating the ureters and the
jugular vein in dogs—and thereby |111}tlm*|nw venous congestion of the
brain—and, in addition to that, injecting water or defibrinated blood
into the cumt-ifl, he produced suech an overwhelming influence on the
organism that his coneclusions cannot be said to prove anything what-
ever.

But it does not need to be proved that edema of the brain, especially
when it develops suddenly, may produce the same phenomena as those
which oceur in uremia, partieularly coma, vomiting, and perhaps also
convulsions ; and it may therefore be admitted that edema of the brain
in many cases i1s partly responsible for the development of uremia,
althongh other factors are probably present also. The writer is very
much inclined to regard a circumscribed edema of the brain as the cause
of many focal manifestations, particularly amaurosis and hemiplegia, for
which it would be difficult to find another explanation.

Az regards the chemical theories which assume that some of the
urinary constituents are retained in the body, it may be said that nearly
all the specific constituents have been in turn made responsible for
uremia, First wrea by A. Wilson® and a number of English authors,
who based their assumption on the fact—first demonstrated by Bostock
and Christison and later confirmed by many others—that the blood in
Bright’s disease contains an unusually large percentage of urea. It

! Berlin, Elin. Woch., 1864, No. 11. 2 London Med. Gaz., 1833
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was soon found, however, that the increase in urea was not constant,
and especially that the blood of uremic patients by no means always
contained a large quantity of urea; on the contrary, it may be very
poor in urea (Bartels'); and, on the other hand, Hahmn‘h}n 2 Christison,
Owen Rees,” Frerichs, and others demonstrated an abnormal percentage
of urea in the blood {ll kiduey patients who did not present any uremie
symptoms. Finally, numerous experiments made by injecting urea
into the blood or into the cavities of the body have shown that the sub-
stance is harmless even in excessively large quantities, and does not
hasten the occurrence of death even when the kidneys are excluded
from the circulation or the ureters ave ligated {Et.uumh and Scheven,!
Frerichs, Petroff;? Richet and Moutard-Martin,® Astaschewsky,’ l‘ﬂltas,
and Ritter.®

Since, then, urea could not eause uremia, other authorities laid the
blame on some of the ewtractives, especially ereafinin, and on other sub-
stances that are said to accumulate in the body as the result of incom-
plete combustion, such as leuein and tyrosin,  Schottin® was the first
to utter this opinion, and was followed more or less closely by Hoppe-
Seyler, Oppler I and Perls."!  As a matter of faet, an accumulation of
ereatin or ereatinin in the blood and in the tissues was found in a few
ases of uremia.  But in a number of other eases no ereatinin was found,
and v. Meissner,” Feltz and Ritter, Astaschewsky, and others combated
the theory that the injection and acenmulation of creatinin are capable
of producing uremie symptoms, It is now, however, generally admitted,
as the result of most recent investigations ["-EE p. 108), that the blood of
uremic patients contains an inere: t‘-L‘*d quantity, at least of the nifrogenous
substances or zo-called extractives.

Next the pofassiwin salis were regarded as the essential cause of
uremia.  Voit ' was one of the first to regard them as the prineipal
factor in the production of uremia, although he also accorded to other
excrementitions substances a certain share in its produetion. Feltz and
Ritter are the chief exponents of this view, and Astaschewsky also
adopted it at the same time, The former found that the in_jﬁctinn not
only of urea, urates, ereatinin, hippuric acid, leucin and tyrosin, and
the like substances in a quantity equal to three times the normal dal]y
excretion, but also the injection of all the organie constituents together
into dogs was quite harmless, while the potassium salts were found to be
exceedingly poisonous; sodinm and ecaleium combinations were not
found to possess any injurious property. These facts were known,

U Lowdon Med, (fouz,, P 116, i I:l‘l;.___l'l.t in {“mf:z H-LI.H;I Rtj: 133!3 P 360,
* Bright in Guey's Hmp fep., 1836, p. 360,

¢ Stannius, Vierordt's Zeil., ]"-:4"1', p. 201, and Scheven, * Ueher die Ausschneidung
der Nieren” Diss., Rosstock, 1858,

& Virehow's A r-r.irra vol. xxv., p. 91. 5 Gz, hebudom. de méd. ef de chi,, 1881, No. 12,

! Petersh. med. Woch., 1881, No. 27. B De I'urémie expérimentale, Paris, 1881,

3 Arch. . phuﬂn! .H'ri!ﬂ' xiii,, 1853, p. 170. 0 Virchoo's Archin, xxi., 1861, p. 260.

W Ko gaberger med. J::hrb 1864, iv., p. 56, and Bedlin. kim. W fa 1568, "‘-'-'u. 19

1 Zeits. f. rationelle Med., v. Henle and Plenfler, 1866, xxvi., p. 2.5

U Sitzungsh, der Bayr. Akad. der Wissensch., 1867, i,, p. 364, and Zeir. £ Biol, iv.,
1568, p. 140.
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however, before the experiments referred to were made, Astazchewsky
also "-llL"E."E.‘L‘dL"d in producing uremia with potassium salts, but failed with
urea, creatinin, and the other urinary salts ; A, Beck ' and Herringham 2
report a like experience. It was also urged in support of the theory
that an accumulation of potassiom is found in the blood in uremie
eclampsia, althongh this was denied by others (Horbaczewski,* Snyers,*
Bruner *).

Finally a theory was advanced by Bouchard® that uremia was
caused chiefly by the retention of certain organic metabolic prn{lmh
normally contained in the urine, conjointly with the accumulation of
potassium salts and possibly of urea. Some of these organic poisons—
ptomain, urotoxin—are said to produce convulsions, others to act as
narcotics ; to a third class is attributed the power of reducing the
temperature ; while a fourth contracts the pupils, and a fifth produces
ptyalism. Normal urine is said to owe its toxicity chiefly to these sub-
stances, of which the quantity of urine voided in fifty-two hours contains
enough to poison an adult. The urine from uremie patients, on the
other hand, is said to be harmless, because the above-mentioned sub-
stances have been retained in the body. Now, aside from the fact that
these ptomains and urotoxins have never been positively demonstrated,
their occurrence has been directly disputed by Stadthagen. 7 As Lecorché
and Talamon ® justly remark, the theory is refuted hv the fact that com-
plete anuria has been observed to last much longer than would be
necessary, according to Bouchard, to poison the :n:hudlmi, without
giving rise to any uremic svmptoms. Finally it has been shown by
numerons investigators, from the time of Bichat, Courten, Gaspard,”
Frerichs, down to most recent times, that filtered urine, although not
quite innocuous, is not by any means so poisonous as Bouchard would
have us believe. The only constant effect of the injection of urine
noted by Fleischer ' was persistent \.'mmtmg ; and Albu! found that
when the renal funetion was normal the injection of urine, unless too
overwhelming, was almost entirely harmless,

In opposition to all these views, we have the theory erected by
Frerichs, in 1851, to the effect that the manifestations of uremia are
not produced by any urinary constituent, not even by a combination
of all the excrementitions substances in the urine, but by ammonium
earbonate generated from the aceumulated urea in the blood by the action
of a special ferment. In support of his theory Frerichs states (1) that
he found ammonium in the expired air, as had already been observed
In uremic patients (see p. 99), in the vomit, and in the ‘blood and secre-

! Pliigers Archiv, vol. xxxi. * Wien. med. Presse, 1809, No. 32.
* Med. Jakeb, der k. k. Ges, der Aerzte in Wien, 1883, p. 385,

* Pathologie des nephrites f'.krr}mrzuﬁ, Brussels, 1886, p. 144.

5 Centralbl. f. inn. Med., 1898, No. 18.

& Lecoms sur les ﬂu!r}-enm:mﬂrnnx, Parig, 1887,

T Zeit, f. Elin. Med.. xv., 1889, . 383.

E Traiié de Pr!que.mmum, ete., Paris, 1888, p. 578.

¥ Cited by Frerichs, loc. cit., p. 106.
0 Trans. Fourth Congress for Fn-l‘er'ﬂm’ Medicine, Wiesbaden, 1885, p. 307.
N Virchow's Archiv, vol. elxvi.
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tions of nephrectomized animals after intravenous injection of urea, and
(2) that he was able to produece the symptoms of uremia in animals by
injecting ammonium carbonate, Whether the manifestations arve those
of acute or chronic uremia will depend on the rapidity with which
ammonium earbonate iz formed from urea in the body.

These assertions have met with more contradiction than assent.
Demjankow,! however, expressed himself in entire accord with Frerichs,
He found that in nsrplmmtrrnufed dogs the injection of urea with ferment
was rapidly followed by uremia, although neither of' the two substances
alone pmduced the same effect with the same rapidity ; and he also
succeeded in demonstrating ammonium in blood taken from the carotid
artery, regularly after the attack and with somewhat less constancy
durlng the attack.

The latter statement—about the oceurrence of ammonium in uremie
patients—gave rise to lively discussions.  Schottin® first objected on
the ground that Frerichs had inferred the presence of ammonium in
blood from the fact that he had found it in the expired air—which in
turn was inferred from the generation of fumes of ammonium chlorid
when a glass rod moistened with hydrochlorie acid was held in front of
the mouth ; for he =aid that ammonium might be produced in the oro-
pharynx or in more deeply situated cavities by the decomposition of
stagnating nitrogenous material.  While such a possibility is eonceded,
the writer must say from his own experience that the oceurrence of
ammonium chlorid fumes is much more frequent in uremic patients than
in others, a difference which, as Schottin surmises, may be due to the
decomposition of the urea contained in the saliva and other fluids in the
mouth. Such an event is rendered even more likely by the experiments
of Schiffer,® Rosenstein,! and others, who showed that little if any of
the m]e{:ted ammonium is excreted b‘l.f the lungs.

After Oppler and Petroff ® had made contradictory statements about
the occurrence of ammonium in the blood, Kiihne and Strauch ® asserted
that the blood of uremic animals is free from ammoninm, and Rosen-
stein later confirmed this statement with regard to human blood. On
the other hand, Spiegelberg 7 succeeded in demonstrating ammonium in
the blood of an eclamptic pregnant woman beyond the [}U‘:-Elblllt}" of a
doubt, and Winterberg ® also found it later in the blood of uremic patients,
althnug]l not in lalgm quantities than are found in persons who are not
uremic ; and, according to the investigations of H. Strauss (=ee p- 109),
ammonium would really appear to be found in increased quantities in
uremia. As, however, in addition to ammonium certain other nit
enous bodies, which are neither albumin nor urea, are found in the blood
in abnormal quantities, ammonium, while it may share to a certain extent
in the produetion of uremia, eannot possibly be regarded as the sole
eause of the condition,

L Petersh, med. Woeh., 1881, No. 28, ? Areh. f. physiol. Heilk., xii., 1853, p. 170.

A Verhandl. des Vereines f. inn. Med,, iil., 1883-84, p. 13,

8 Virchow's Archiv, Ivi., p. 383 3 Thid., xxv., 1862, p. 91.

E Centralbl. f. die med. Wissenseh,, 1564, XNos, 36 and 37,
¥ Areh. f. Gynik., i, 1870, p. 383 8 Zeil. f. Llin. Med., vol. xxxVv.
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But as this destrovs the foundation of Frerichs’ theory, the second
question—whether ammonium earbonate is really eapable of producing
symptoms similar to or identical with those of uremia—possesses little
interest.  According to Rosenstein’s experiments it should be answered
in the affirmative, in contradiction to the statements of Hoppe-Seyler
and Oppler, as well as those of Ph. Munk.

Another theory that belongs to the same category as that of Frerichs
has been upset h\ the examination of the blood. It is the theory
advanced by Treitz,! and assumes that the production of ammonium is
not, as Frerichs :1-sertud due to a '-IJU_.I.,':]. ferment oecurring in the blood,
but to the demmpnaltmu of urea in the intestine or, under certain con-
ditions, in other portions of the body ; 3 as, for example, in the blad-
der. He applied the term ammoniemia to the condition produced by
absorption of the ammonium carbonate. It is not to be denied that such
absorption is possible, and it is, in fact, frequently observed in patients
with chronie vesical catarrh when the evacuation of urine is insufficient
and the accompanying manifestations in many respects resemble uremia,
especially the chronie form.

It is to be remembered in connection with these conditions which
have been termed “ammoniemia”™ that, as the writer pointed out years
ago,? other decomposition products besides ammonium, among them
trimethylamin, are formed and may play a part in the plm]ur:tmn of the
symptom-complex ; but at present nothing is known of their mode of
action, which has so far received little consideration.

It may be worth mentioning briefly that sodiwm ehlorid, lactic acid,
carbonic acid, and uric acid have been found in abnormally La.r;,u, quan-
tities in the blood of uremie patients by some mve.-s.tq_,dtur- while others
failed to detect their presence; and that the alkalinity of the blood in
uremia is diminished, according to v, Jaksch, and not notably altered
according to v. Limbeck.?

More productive than the search for toxins and related substances
in the blood is the investigation of other changes in the fluid, particularly
such as affect the physical conditions and percentages of its various
constituents.

Among the most important of these changes is the inerease in fhe
molecular concentration of the blood, or of the serum and the dropsical
transudates, bringing the freezing-point of those fluids below the
normal, which is —0.55° to —0.57° C. The investigations pursued by
A v, knmm‘ Lindemann, M. Senator, Strubell, Rumpel, and especially
the numerous ones car il the writer's own elinic by H. Strauss
and others, demonstrate that this inerease ocecurs in all cases of uremia
with very few exceptions.*

! Prager Vierteljahrsschr., 1859, iv., p. 143.
* “Teber Selbstinfection durch abnormal Zersetzungsvorginge,” ete., Zeitz, £ Hin. Med.,
1884, vii,, p. 235.
. ? R. v. Jaksch, Zeits. f. Min. Med., vol. xviii.; v. Limbeck, Arch. f. erper. Path., etc.,
vol. xxx.
* For the literature consult Strauss: Ihe chrontschen Nierenentziindungen in threr Fin-
wirkung ouf die Bluffliizsigheit, ete., Berlin, 1902, p. 59.
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Bruner' and Biernacki?® determined an increase in the amount of
water or, more strictly, a decrease in the solids, especially the albumin,
in uremia ; although it appears from the inv mhgaﬁuug of H. St.rﬂunsl‘
that there are cases of uremia without any marked decrease in the
percentage of albumin. On the other hand, the latter’s investigations
show beyond the possibility of a doubt that, while the salinity of the
serum in uremia undergoes no change, the quantity of nitrogenous
constituents contained in the serum after remnru] of the albumin—in
other words, the residual or ¢ retention” nitrogen—is, as a rule,
increased, even to an extraordinary degree, and the same is true of the
dropsical effusions,

In wremia A. Bickel* found that the electric conductivity of the
blood-serum was not inereased to the same degree as the molecular
eoncentration is in some cases. This confirms the argument that the
latter is not due to the accumulation of electrolytes—szalts, bases, and
acids.

It follows, therefore, that uremia, as a rule, is characterized by an
increase of the molecular concentration with unchanged normal salinity,
normal or diminished albumin content, and an increase of residual or
“ retention  nitrogen. Hence the inereasze in the molecular eoncentra-
tion is caused chiefly by an increase of those nitrogenous bodies which
are not albumin, but are normal or abnormal derivatives of albumin.

But the increase in the molecular concentration cannot be held
solely responsible for the production of uremia ; for, in the first place,
a high degree of concentration has been observ ed ina variety of other
conditions, including nephritis without uremia ; and, in the second place,
the concentration of the blood can be ﬂrtlhcm]ly increased by suralimen-

ation, or even better by the administration of large quantities of salt

or sugar or even urea, without producing any sy mptoms of uremia even
when nephritis is preaent and the kidneys, whose task it is to maintain
the normal molecular concentration of the blood, are therefore totally
or partially incapacitated from performing that dut_v (Nagelschmidt,®
Knapp %).

If, therefore, any significance at all for the oceurrence of uremia is
to be clttrll}ure{l to the above-described changes in the blood, thn increase
of the substances contained in the residual or “ retention” nitrogen,
which are in some way related to the kidney disease, must be regarded
as the cause of the uremia.

But how is this connection to be explained? A simple retention in
the blood of normal urinary constituents as the result of insufficient
kidney action cannot be admitted, because undoubted cases of complete
anuria lasting from a day to several weeks have been observed without
uremia. In some of these cases an attempt has been made to explain

! For the literatore consult Btranss: The f-'rruu:srﬁen Nierenentziindungen in ihrer Ein-
wirkung auf die Blutissigkeit, ete., Berlin, 1902, isr
* Zeits. f. klin. Med., vol. xxxii., p. 49. Tbid,
* Deutsch. med. aneh 1902, fo. 28, & Zeits. f. klin. Med., vol. xlii.
¢ Verhandl. der deutsch. Fes. f. Gymak., 1901.
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the absence of uremia on the ground of viecarious excretion of the
noxious constituents through other channels (vomiting and diarrhea) ;
but, in the first place, such vicarious exeretion does not take place in
every case, and, in the second place, the phenomenon does occur quite
f'mqu-;-ntlv in uremia without producing any appreciable benefit ; and in
general this vicarious excretion is a very 1ml.w_liL'Lt substitute for kidney
action.

Even the assumption that in such cases of anuria the quantity of
metabolie products which ought to be excreted by the kidneys is dimin-
ished on account of the lessened food-supply is not a satisfactory
explanation, although the significance of this factor is not to be under-
estimated.

So far as the writer can see, the only possible explanation remaining
is the following: In the first place the residual or retention nitrogen
may contain noxious substances, the nature of which is still unknown,
which pr{}duw the uremia. The residual mt.mgcn of the blood alwa_‘;q
contains, in addition to urea, uric acid, and ammonium, a respectable array
of other substances, among which the cause of uremia is possibly to be
sought. ;Lcmrdmg to H. Stmuns ' that p'l.rtlLlll._tl' pr::rtmn of the residual
nitrogen is not increased much above the normal in uremia and nephritis,
as compared with the urea, uric acid, and ammonium. If the peccant
bodies are then contained in the llhuv e-mentioned portion of the residual
nitrogen, they cannot be normal substances that have accumulated to
an abnormal degree, since no such apparently abnormal aceumulation
takes place; they must be abnormal bodies, the products of faulty
metabolism. This brings us back to the assumption which more closely
approaches the older theories—namely, that wremia depends on an
intoxication with almormal nitrogenous metabolic products.  This view is
supported by the above-mentioned facts (see p. 100) that the nitrogen
content of the urine is inereased in uremia, not, however, through an
increase of the urea, but through an increase of the ammonium and
other nitrogenous (alloxuric) bodies. Such a proecess, particularly an
increase of the excreted ammonium, is observed in the conditions desig-
nated “acidosis,” profound disturbances of metabolism that lead to
abnormal production of aecid and abnormal decomposition of albumin
(plasmaolysis). Unfortunately this brings up the further question, which
we shounld like to bave answered—namely, What is the cause of this
plasmolysis which leads to acidosis?

A key to the answer of this question might possibly be found in the
doetrine recently promulgated, according to which the kidneys are pos-
sessed of a second funetion or so-called “ infernal seeretion,” in addition
to the secretion of urine. But the existence of such a secretion from
the kidneys has not by any means been proved, for the experiments
carried out by the discoverer of internal secretion (Brown-Séquard),
and after him by E. Mayer, Vanni and Manzini,? for the purpose of

! Verfandl, der deutsch, Ges, f. Gyniik., 1901, p. 43,
* Arch. de physiol., etc., 1893, v.; E. ‘I.Ia._i,.rer, ibicd., p. 761; Vanni and Manzini, Gas.

degli ospedali, xn, 1803,
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proving the theory are anything but convincing. Nevertheless, it can-
not be denied that there is much in favor of the doctrine, such as the
analogy existing between the kidneys and other gldndf-t that are uni-
versally acknowledged as I'Il:'l"-"'{“&‘:-]]]” “ internal secretions,” and the fact
already referred to, that anuria may persist a long tlme without pro-
duung uremia ; the latter m ight be {*:;p].mwd by means of this doctrine
on the ﬂ:-.:sun]ptiml that the internal secretion has not been impaired,
although the other function of the kidneys, the exeretion of urine, is
abolished.

According to this doctrine, uremia is not produced in discases of
the kidneys unless the internal secretion also becomes abolished or
perverted,

With the assumption that all the results of the investigations which
have been made recently will be confirmed, wremia may be defined as
an avto-tnforication by nitrogenous substances, depending on @ disturb-
ance of the venal function and accompanied by the decomposilion of
albumin ( plasmolysis), leading to abnormal acid formation (acidosiz).!
The funetional disturbance of the kidneys probably includes that of an
“internal secretion,” the signifieance of which is not as yet very well
known.

The substances elaborated in the kidneys during funetional disturb-
ance which produce uremia, and by caunsing contraction of the vessels
gr"u:iuall:-; bring about hypertrophy of the heart, are called “nephro-
lysing.””* The theory that the functional renal disturbance depends on

a disturbance of the “internal function” appears to be supported by
thn experiments of Vitzou, who observed that animals which had been
rendered uremic by nephmr—tmm could be kept alive an extraordinary
length of time by means of injections of venous blood-serum obtained
from normal kidneys.

On the m]l_]:p:ﬂ‘. of nephrolysins or nephrotoxins, one may consunlt
articles by Pearce.” He found that the renal cells of the dog are
altered both anatomically and funectionally by the injection of blood-
serum taken from rabbits which had been previously treated with
emulsion of dog’s kidney. Also serum from dogs in which a spon-
taneous nephritis was found was nephrotoxic for healthy dogs. This
work is suggestive, but still offers little definite explanation of the
development of most cases of nephritis in man.—ED.

In the great majority of cases the funetional disturbance of the
kidneys is brought about by disease or destruetion of the glﬂndular
parenchyma, leaving an inadequate remainder ; more rarely it is induced
mechanically by obstruction either of the urinary tubules or of the
larger urinary passages, preventing sufficient evacunation of the exere-
mentitious substances and injuring the renal parenchyma through stag-
nation of the contents,

1% Die Auto-intoxicationen” in v Leyden’s and F. Klemperer's Deutsch. Klinik, i. 1,
p 25

* Lindemann, Nefédieff, Bierry, Ascoli, ami Figari, Berlin. Kin. Woch., 1902, Nos.
24 and 27, * Univ. of Penn. Med. Bull., 1903 xvi.
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The moment when metaboliec disturbances may manifest themselves
by clinical symptoms—in other words, the fime of occurrence of wremic
& I__.-mp!m;lm—(immlda as in other disturbances, partly on the severity of
the irritation and partly on the degree of individual irritability—i. e.,
uremia oceurs only when the limit “of tolerance has been overstepped.
The irritability of the nervous cenfers is of the first importance, espe-
cially for the onset of a typical acute uremic attack; for the nervous
disturbance dominates the clinical picture, and treatment directed
against this irritation of the nervons system is of undoubted utility
(p. 113); while, on the other hand, conditions that increase the irrita-
bility of the nervous system —such, for example, as parturition—hasten
the outbreak of the uremic attack. The immediate effect of the
irritability appears to be a econtraction of the small arteries, causing
acute anemia of the brain, which is a possible factor in the production
of the attack, although it is probably not followed by cerebral edema,
as v. Traube asserts.

Some clinical observations seem to indicate that there is an element
of cerebral pressure, perhaps due to edema, in cases of uremic coma,
for by lumbar punecture during coma considerable quantities of cerebro-
splnai finid have been withdrawn with temporary symptomatic improve-
ment.'—EDp. |

Whether the course of uremia is acufe or ehronic depends on whether
the blood becomes overloaded with the injurious substances suddenly or
gradually. A= I‘Lgﬂl"tl‘-] the varied character of the symptoms, Traube
(see p. 102) aseribed it to the fact that different regions of the brain are
involved ; and Landois*® succeeded, by irritating rfaﬁ'ﬂrmi parts of one
or both halves of the cerebral huﬂhphﬂn': and of the medulla ublﬂng'itﬂ
with various urinary constituents, in producing almost all the mani-
festations observed in the l‘.'lllnll:"!.l picture of uremia in so far as they
can be reproduced in animal experiments. There i, of course, a dif-
ference between direct localized irritation of individual portions of the
brain and an irritation emanating from the general blood-stream, the
effects of which must necessarily be more diffuse ; and the writer has
therefore pointed out above (see p. 103) that certain focal symptoms,
which in the absence of gross anatomic changes are regarded as uremie,
are more probably produced by local disturbances of the cirenlation .md
circumscribed edema than by a general intoxication.

Uremia, whether acute or chronie, is always a serious condition and
the prognosis is acmr-:lmgl_',r a]w&vf-, grave. It depends first of all
on whether the cause—that is, the funectional disturbance of the kid-
neys—ean be removed. But this is possible only in a small minority
of the cases, in which the cause is some mechanical obstruction, as a
calenlus, a kinking of the ureter, a growth, and the like. In such cases
the prognosizs of uremia is less unfavorable, as it is also in pregnant
and parturient women, providing it is possible to bring on labor. But

! (. Scherh, Revue neurologique, x., No. 1, p. 19, and Willson, Jour. Am, Med. Assoe.,
1904.
® Lhe Urdniie, Wien and Leipzig, 1889, 2d ed., 1891.
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in the majority of eases of uremia produced by true renal disease the
cause cannot be removed. Nevertheless, it is not infrequently possible,
particularly in acute nephritis, to combat the uremia, and, if recovery
from the nephritis takes place, to achieve a permanent cure. Even in
chronic cases the physician sometimes, although more rarely, succeeds
in bringing his patient through one or several uremie : .ittuLkS but in
the end the patient will succumb to such an attack unless Ef_‘.me other
intercurrent disease or accident terminates life. The danger to life in
chronie uremia is not so immediate as in the acute form ; but, on the
other hand, complete recovery is more difficult to bring about.

pr nj.afu;mm'-.z of uremia the indications are to
remove the fu nf:tinlml disturbance of the kidneys, or, if that is impos-
sible, to open up other outlets for the impeded excretion of urine or
urinary constituents.  In active uremia of sudden onset the same treat-
ment, as a rule, accomplishes the latter object and combats the basal
disease ; and in chronic uremia also the first indiecation, as a rule, is the
same as for the basal disease, and need not be discussed in greater detail.
Whenever the exeretion of urine is very scanty and the onset of uremia
15 therefore to be dreaded, an attempt might be made to stimulate diu-
resis by means of remedies that do not irritate the kidneys, the so-called
refrigerant diureties, which have already been dizcussed in connection
with the treatment of dropsy (p. 91). Among these Leube' gives a
|1ra=h-1rrm'-e to digitalis, especially in cases with weak heart action, as
there iz a prospect nf stimulating diuresis by lmpmung the action
of the central organ and at the same time raising the blood-press-
ure. The drug may be advantageously combined with camphor,
0.1 gm. (1.5 gr] several times a day; or the digitalis may be given
mrvrmllv, and camphor with or without ether (olenm (,amplmrﬂt.um
gether sulfuricum, @a) may be given hypodermically. It is particularly
important always to keep the bowels acfive, and not only to guard against
constipation by every means, but even to induce copious catharsis unless
there are special contra-indications, For the purpose the saline cathar-
tics or strong bitter waters, such as Hunyadi, Apenta, and the like, are
to be used, partly because bv this means injurious urinary constituents
are uhnnnam] through the intestine—although such vicarious exeretion
is very inconsiderable—and partly because constipation, as has been
remarked on p. 41, may have an injurious influence on the kidneys,
besides leading to the formation of harmful decomposition produets
within the intestine, which irritates the canal ; and finally because it is a
matter of experience that such intestinal  derivation” has a favorable
influence on the central nervous system.

On the theory that uremia df-pv-ml-z. on intoxication with nifrogenous
substances, the ingestion of albumin should be restricted as a prophy-
lactic measure, particularly meat, a procedure that is found to be desir-
able by experience also in acute nephritis and in acute exacerbations of
chronie nephritis (g. ».). Clinical experienee in this matter finds support

! Verkandl, des Cong. f. tnn. Med,, Wieshaden, 1833, p. 159,
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in the investigations of Strubell,' who found that nephrectomized dogs
which were fed on carbohydrates showed milder symptoms of uremia
than dogs in a state of starvation or such as were given a large quantity
of albumin or fat. Hence, when uremia is impending and in cases of
chronie uremia, the patient should receive milk in not too large quanti-
ties (1.5 liters—or quarts—should be the limit for an adult), earboliy-
drafes, and faf. Instead of milk, buttermilll may be given on account
of its laxative and diuretic properties.  Cream, sowr wmilk, almond millk,
fruit juices, and lemonade are also to be recommended.

The second indication consists in providing another outlet for the
urinary constituents. To meet this indication many authorities adopt
the same means to stimulate the function of the intestine and of the skin
as are ordinarily employed in the treatment of dropsy (p. 89). Pilo-
earpin has been widely recommended because it is both a diaphoretic
and a ptyalagogue, and urea has been found oceasionally both in the
sweat and in the saliva. Unfortunately, however, the drug, like other
agents intended to stimulate exeretion through the intestine and through
the skin, often fails to act; in fact, the value of such vicarious exere-
tion in t]lrmtunng or existing uremia is not to be rated too highly.
These methods may be adequate to the task of supplying the deficient
elimination of water and, to a limited extent, of the urea, which is quite
soluble, but they have little or no effect on the extractives and other
urumw constituents, as has already been remarked.* According to
Knapp’s lnﬁ'(":i'.]é itions,” the evacuation of injurious substances in uremie
animals is secured much better by vomifing than by diaphoresis and
salivation. He therefore recommends lavage.  Warm baths of the
temperature of 27° to 28° R, (92.7°-95° F.), gradually raised to
30° (99.5° F.) or a little higher, act very beneficially, even if they
are not followed by profuse sweating. T hf_ﬂr quiet the nervous system
and thus pmdum a very good oﬂect on the Imtlenh general condition.

The treatment that has just been outlined is suitable not only in the
pruplu laxis of uremia, but also in the insidious, slowly developing chronic
torm, the onset of which eannot he :Iewrmmer] ar-un‘at::-lv

When severe uremic manifestations, especially eclamptic attacks,
make their appearance, narcoties are, of all the remedies that have Imen
recommended, the most serviceable ; by means of ehloroform inhalation
it i= almost always possible to terminate the convulsions at once. Next
in order of importance is morphin, given hypodermieally, or by the mouth
it the patients are able to swallow ; the drug iz particularly well adapted
for preventing the return of the attacks for a eonsiderable period and for
relieving certain irritative symptoms, particularly the violent headache,
the twitching, the distressing restlessness and anxiety, vomiting, and the

! Wien. kin. Woch., 1901, No. 29.

* According to F. Kihler {ﬂruim’e Areh. f. klin. Med., vol. Ixii.), the sweat containg
normally 0.14 per cent. of urea and 0.08 per cent. of nltrﬂ"&n. so that very little is left
for other nitrogenous bodies. A relation between the elimination of nitrogen in the
5wea§ il;:l urea could not be determined.

. it
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like." It may be used in alternation with chloral hydrate, which should
be given as an enema with or without a few drops of tincture of opium,
as it is not well borne by the stomach.

Unless the patient is very debilitated, veneseefion or venopuncture is
to be recommended ; in the case of little children, cups may be applied
to the nape of the neck, or leeches behind the ears. An adult may be
relieved of from 300 to 500 c.c. (say from 10 oz to a pint) at one
venesection.

Venesection probably acts by withdrawing a part of the poisonous
blood from the body. To what extent other factors—such as the lower-
ing of the blood-pressure, which only lasts a very short time, diminu-
tion of the viscosity of the blood, and therefore of the obstacles to the
circulation and the produetion of sweat—are concerned is difficult to
decide ; at all events the influence of these factors is distinetly less
important than the actual withdrawal of poison. The molecular con-
centration of the blood, which, as has been remarked (p. 107), is a fre-
quent concomitant of uremia, without, however, being regarded as its
cause, is not affected by venesection, as has been shown by P, F. Richter,
Schreiber and Hagenbeck.?

It is advizable immediately after venesection to inject a solution of
sodium chlorid, either isotonic with the blood or hypotonic with regard
to it (0.9-0.6 per cent.), under the skin or into the intestine or directly
into the vein that has been opened for the purpose of blood-letting.
Such an infusion prevents too great lowering of the blood-pressure, and
collapse, dilutes the blood and stimulates excretion, especially through
the kidneys. _

Deep coma is to be combated with cold affusions in a warm bath,
with stimulants and derivatives fo the skin and mucous membranes by
means of sinapisms ; dry enps to the nape of the neck, vinegar-water
enemata, cold compresses, and cold sponging.

Although a great many internal remedies have been recommended,
none, with the exception of the above-mentioned narcotics, has proved
itself of any value. At the most, hydrochloric acid may be of some
use in correcting gastric disturbances when they are to be regarded as
uremic. Renal extract iz recommended by Ajellon and Parascandole,®
on the strength of Brown-Séquard’s theory.*

CHANGES IN THE VASCULAR APPARATUS.

The frequent oceurrence of hypertrophy of the heart, with or with-
out valvular lesion or thickening of the walls of the aorta, in diseases
of the kidney was first pointed out by R. Bright in connection with his
investigations on the connection between the renal disease and dropsy.

1R, C. M. Page ( paper read before the Medical Bociety of the State of New York,
Albany, 1893) recommends the injection of veratrin (10 to 20 drops of Norwood's tinct-
ure of veratrum) either immediately after or together with the morphin; the drug is
satd to act h}' {Iimini..l:hing the h]uml-prmur&.

* P, F. Richter, Berlin. klin. Woeh., 1900, No. 7; Schreiber and Hagenbeck, Centralbl.
I Staffwechselbranth., 1901, No. 11.

¥ Wien. med. Woeh., 1896, No. 12, ‘ Bright, Guy's Hosp. Rep., i., 1836, p. 396.
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Among his 100 cases, 27 were found to be free from any form of eardiac
disease, while in 6 the point is not mentioned, and it may therefore be
assumed that no marked abnormality was present. Of 52 cases of
cardiac enlargement, 34 were free from valvular lesion, although 11 of
these presented thickening of the aorta, leaving 23 cases in which there
was probably no organic canse for the pronounced hypertrophy, which
in most cases had affected the left wventricle. This observation led
Bright, as he said, to look for a less local eause for the unusual exer-
tion to which the heart is spurred on. He believed that the change in
the constitution of the blood acted as an irregular and unusual stimulus
on the organ directly, or that it affected the smaller vessels and the
capillaries in such a way as to require a greater exertion to drive the
blood through the terminal ramifieations of the vascular system. Car-
diae hypertrophy, to a certain extent, may be observed to advance part
passu with the progress of' the renal affection.

Thiz very lucid explanation of Bright's, and particularly his segre-
gation of the cases of hypertrophy of the Ii*l't ventricle without disease
of the valves or of the aorta oceurring in the course of kidney dis-
eases, was not at first generally accepted. Rayer' disputed the fre-
quency of cardiac hypertrophy without valvular lesion or pulmonary
dizease ; Frerichs® refused to admit the effect of the constitution of the
blood on the development of eardiac hypertrophy, and was of the opinion
that most cases of cardiac hypertrophy precede the development of
Bright’s disease. On the other hand, G. Johnson * confirmed Bright’s
assertions in regard to the occurrence of hypertrophy of the left ven-
tricle in chronic renal dizease without valvular or vascular lesion, and
adopted the second of the two possibilities proposed by Bright as an
explanation. He even went a step farther, and divided the cases of
valvular lesion and kidney disease into those in which the latter
oceurs as the result of the former or sometimes of pulmonary disease,
and those which are secondary to the toxic condition of the blood.
S. Wilks * also distinguished a special group of renal affections oceur-
ring as the result of heart disease, particularly valvular lesions, and
confirmed the oceurrence of hv]mrtrup'in' of the left ventricle in Bnght’
disease, and the thickening and rigidity of the arteries, which he regarded
as the cause of the cardiac hypertrophy.

The question was finally cleared up by Traube in his celebrated
treatise, * On the Connection between Disease of the Heart and of the
Kidneys.”* In his time little attempt had been made to eclassify the
numerous kidney affections assoeiated with heart disease. In addition
to infarefion, a condition which was then already well known, Traube
separated from the mass of renal affeetions associated with heart disease
the congesfed kidney which results, during insufficient cardiac activity,
from the increased pressure in the venous system and simultaneous

! Bri ; i 234 and 259,

: ﬁfﬁ,if e e of the Kidney, 2d ed., 1856,

* Guy's Hosp. Rep., viii., 1853.

5 Berlin, Hirschw: 1ld, 1856, and * Nachtriigliche Bemerkungen iiber den Zusammen-
hang,” etc., Deutsch. Kﬂ‘:m! 1859, Nos. 31 and 32,
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diminution of the arterial tension, and which in his opinion does not
predispose to “ true Bright's disease,” that being an inflammatory con-
dition. Traube' also described the clinical symptoms of congested
kidney as well as those of amyloid degeneration of the kidneys, which
he also separated from the general picture of Bright's disease ; and
finally he insisted upon the frequent occurrence of cardiac hypertrophy,
particularly of the left ventricle, in chronic nephritis, and especially
with the contracted kidney, the diagnosis of which he also placed on a
solid foundation.

Traube’s work, particularly his subdivision and clinical deseription
of the various renal affections, which up to his time had been included
under the term Bright’s dizease, soon won universal recognition. On
the other hand, his explanation of the mechanism of cardiac hyper-
trophy in nephritis, to which the writer will revert presently, elicited
lively discussions and led to a number of elinical, anatomie, and experi-
mental investigations which have resulted in the accumulation of a very
large supply of material available for the study of the eardiovascular
changsﬁ oceurring in diseases of the kidney, but so far have not resulted
in any generally accepted explanation.

As regards the occurrence of cardiac hypertrophy, the analysis of a
large number of cases proves that it oceurs not only in cases of con-
tracted kidoey, but also, although less frequently, in other forms of
chronie or subchronie disease, and even in some of the acute inflamma-
tions, particularly scarlatinal nephritis ; this was demonstrated by F.
E]l}-,.ﬂn,' and especially by C. Friedlinder,® and has been confirmed by
many others. In regard to the f'l{*quulc}' of cardiae hypertrophy and
its distribution among the individual forms of nephritis, the statements
of authors are conflicting, partly because the dividing lines hetween the
individual forms are difficult to establish and are variously laid down
by different authorities. There is no doubt that in cases of contracted
kidney eardiac hypertrophy is the rule, the percentages given ranging
between 50 and 90 per cent. And, as was to be expected, increase of
arterial tension as determined by studyving the sphygmographic curve
is likewise most frequent in cases of contracted kidney, but is also
observed in all other forms of acute, subacute, and chronie inflammation
of the kidneys (Galabin,* F. A. Mahomed,” Fr. Riegel ?); and the rise
in blood-pressure oceurs, as appears from Riegel’s observations in vari-
ous forms of acute nephritis, early, before enlargement of the heart
can be demonstrated, and even in cases in which enlargement never
develops at all.

! Berlin, Hirschwald, 1856, and * Nachtriigliche Bemerkungen iiber den Zusammen-
hang,” ete., Dewtzeh. Kiindk, 1859, Nos. 31 and 32, and Allg, med. Centralztg., 1858, No.
63, and 1859, Nos. 1, 7, and 8.

* Lancet, March and April, 1874,

. ;;{rﬂh.f. Anat. u. Physiol., Physiol. Abth., 1881, p. 168, and Fortschr. der Med., 1883,
ﬂd LA

* Thesis for the degree of M. 1), London, 1873,

5 Brit. Med. Jour., May 2 and 23, 1874,

8 Vollmann's Samml. in. Vorfrige, Nos, 144 and 145; Berlin, &lin, Woch., 1882, No.
33, and fﬂa'l,j klvn, AMed., 1554, ‘I.l"1'1.:l p- LN
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The hypertrophy may involve the entire heart, including the auricles
and the right and left ventricles, or the left ventricle alone, the last
form being somewhat more frequent. The enlargement is never con-
fined to the right ventricle. According to the generally accepted view,
which is based chiefly on the assertions of Bright and Traube, hyper-
trophy of the left ventricle alone oceurs with by far the greatest fre-
queney in cases of confracled kidney ; although this assertion appears
to be contradicted by the very comprehensive statistics of v. Bamber-
ger,' an abstract of w vhich is given in the following table :

: L Forhn Eceentric, simple Eecentrie, simple Percentage of
Primary 5{;{13: u.l' Bright's hypertrophy of the | hypert ropht of the el 5[1
o entire heart. | left ventricle. I ‘.-Lhtr:l:,'l&
e — —
SN R e e R 5 G 545
Chronic L hd B 534
Atrophie . . .. & - . | 104 595
AT L e | 153 172 5410

It is to be observed, however, in this connection that v. Bamberger’s
¢ primary form " in(-]udw those cases of Bright’s diseaze which develop
from cold or some unknown cause, and which he d;*-tmgu]bh{--: from all
others. But it is impossible to carry out such a distinetion congistently ;
nor does v, Hnn!mr;_-vr distinguish between true contracted kidney the
result of primary chronic interstitial nephritis or arteriosclerosis and
the secondary form which develops during the terminal stage of chronie
« parenchymatous ” nephritis.  While this distinetion is not always
easy to make in the cadaver, it is nevertheless an important one, because
the antecedent ]mrenLh:,m.ltmlq nephritis may have something to do
with the hypertrophy of the heart; and, finally, it is to be observed
that the methods em]}Im ed by v. Bamhprs_r:-r and the older authors for
determining the size of the different portions of the heart yield inaccu-
rate results.

The later lm‘(-&tlgltmna by C. Hirsch,? carried out by W. Miiller’s
method, show that in 4 cases of genuine contracted kldlluv which
dete]n]x,d after interstitial nephritis, and in 9 cases complicated with
arteriosclerosis, or 13 cases in all, the hypertrophy was confined exclu-
sively to the left ventricle in 4 cases, and the average increase in size
was 43 per cent.—minimum 21 and maximum 67 per cent. In 7 cases
the hypertrophy of the right ventricle was, on the average, 18 per cent.
—minimum 10 and maximum 37 per eent. ; while that of the left ven-
tricle was 56—minimum 52 and maximum 91 per cent.; and in 2
cases the increase was 74 and 129 per cent. on the right and 76 and
185 per cent. on the left side respectively. C. Hirsch points out that
during the early stage of contracted kidney (following parenchymatous
nephritis) only the Teft ventricle and auricle are hypertrophied, while
the right, instead of being hypertrophied, is atrophied. As we shall

! Voll-manw’s Semml. EHin, Vortrige, 1879, No. 173, p. 1552 (20).
* Deutseh, Aveh, f. klin. Med., 1xviii., p. 597.
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see presently, it can be shown h_v clinical examination that the same
process oceurs in beginning genuine contracted kidney {I"nlln:}wmg inter-
stitial nephritis). Finally, it appears from the investigations of C.
Hirsch that the heart may umierg{] hypertrophy during the later stages
of chronic parenchymatous nephritis, as was also indicated by the older
measurements, and that in this form of nephritis also the hypertrophy
of the [left ventricle is greater, and in some cases very much greater,
than that of the right. Thus, in 1 case the increase of the right ven-
tricle was 5 per cent., while that of the left was 63 per cent. The
hy pertrophy of the ventricles is shared by the auricles,

To sum up, it appears that the cardiac hypertrophy which oceurs
during and in connection with diseases of the kidneys at times affects
the left half of the heart exclusively ; in other cases to a preponder-
ating degree ; and that with contracted kidney particularly, the left
ventricle alone hypertrophies in the beginning,

The enlargement of the heart is effected by an inerease of the myo-
eardium as a whole, with or withount dilatation of the cavities [muuntnc
hypertrophy or simple eoneentrie hypertrophy). Simple dilatation with-
out hypertrophy is very rare and oceurs usually in conditions of general
marasmus, fatty degeneration of the myocardium, pericarditis, and the
like.

Years ago the writer,! from observations of his own and those of
others (Galabin,® Ewald®), proved by actual figures that in cases of con-
tracted kidney, particularly so-called # genuine contracted kidney,”
which is regarded as the typical | fm'i-u of ehronie interstitial nephritis, the
increase in thL mass of the heart is relatively much greater than its
dilatation ; or, in other words, that simple eardiac hypertrophy more
frequentl}' accompanies genuine contracted kidney, while eccentrie
hypertrophy is more frequent in other forms of Bright's disease.

Since that time the attention of observers has been directed to this
condition, and the literature now contains more observations on the
subject than were at the writer’s disposal at that time. Hanot, like the
writer, emphasizes the absence of dilatation in genuine forms of contracted
kld]ll‘"} Among 207 cases of enlargement of the heart with “atrophy
of the kidneys, Bamberger found hypertrophy of the left ventricle 39
times ; and if we deduet 9 cases of simple dilatation without hypertrophy
—=since dilatation, as has been remarked, implies the presence of some
special condition—the ratio as computed on 198 cases is 19 to 20 per
cent.  Even this figure is large enough to deserve attention ; but it
does not correspond to the conditions which the writer has in mind,
hecaunse, as he has said, the analysis embraces all forms of contracted
kidney, the so-called ¢ secondary ”” as well as the genuine primary form,
and in addition the arterioselerotic contracted kidney ; although the
latter two varieties, as the writer explained at the time, are associated
in the major 1t_‘, of eases, and the arterioselerotic variety ulmﬂ-st regularly
with eccentiic ll_‘,rpertmp]w If these cases were deducted from the total

1 Virchow's Archiv, Ixx111 ., 1878, 3 Ibid,, 1xxi., 1877.
3 Areh. gén. de méd., August, 1878, p. 172.
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number (207, or, as the writer has suggested, 198), the percentage of
simple hypertrophy with genuine primary contracted kidney would be
considerably increased. These remarks apply even more foreibly to
Hln.tt; s! collection of cases. Among 54 cases of “granular atrophy
(*“ Granularschwund ) he found 4, or 7 per cent., with simple hyper-
trophy ; but in 30 out of 54 of thc_--\p cases the patients were between
fifty and seventy-nine years of age; in other words, many of the cases
were mmphcatwl with senile arteriosclerosis.? I}l Costa? states that
simple hypertrophy predominates in eases of contracted kidney, and the
eccentrie form in lml'l:m'hvnmmu- nephritis ; and Josef’ Bauer * expresses
the same opinion. A few authors have disputed my assertion ; =o far as
the writer can see, chiefly on the strength of Cohnheim’s ® anthority, who,
speaking from nw"m-tmn, says that the relation given by me is the
exception and the npptmb;. is the rule.  His memory, no doubt, deceived
him, for even E. Wagner,® on the strength of his ubut:l“» Jtlmh collected
in the same place, w hl{;ll fur vears was the scene of Cohnheim’s aetivity,
asserts that a lwpvrtmphmd left ventricle rarely becomes dilated and
rarely concentrically contracted, being most frequently of normal vol-
ume or but little dilated.?

In many respects elinical observation is better adapted to settle this
question than is anatomic investigation. For, in the first place, the
gize of the cavities of the heart in the cadaver atfords no positive criterion
as to their size during life. When death has oceuarred while the heart
1s in systolie cqmtl'actmn the cavity may appear smaller than it was
during life. Moreover, it is more difficult to determine by the post-
mortem findings which form of contracted kidney was present; and
finally, when death oceurs, changes have not infrequently devL]upc'd as
the result of disease of the coronary arteries, which lead to nutritive dis-
turbances and relaxation of the heart muhde:-.t.

But when one has the opportunity of observing eases of nephritis for
a number of years, especially in children and young persons, developing
from apparently Inmgm[lmut beginnings and attended only by intermit-
tent so-called ¢ eyelic” albuminuria (see p. 33), the signs pointing to
the ocenrrence of renal contraction and simple left-sided cardiac hyper-
trophy—that is, inereased work without demonsfrable inerease in volwme
on the part of the heart—ecan be studied at leisure, and if death occurs
during this stage the diagnosis can be confirmed lw autopsy.” In other
cases the dev elopment of_dilatation may be observed durlng the subse-
quent course of the disease if conditions arise which, under other cireum-

! Dentach. Areh. f. Min. Med., xxx., 1882, p. 156.
* The same statement J_I:phes to some extent to the above-mentioned figures given by

Galabin and Ewald. 3 N. Y. Med. Ree., May 5, 1888.
* “ e idiopathische Herzvergrisserung,” Festsefirift £ M. 1 Pﬂmuﬁr},r::a Miinchen,
1893, p. 19. 5 Allg. Path., 2d ed, ii.,, 1882, p. 352,

¢ & Der Morhus Brightii,” v. Ziemssen's Handb. der spee. Path,, ix. 1‘1.'-1.., p. 88

! Elsewhere (loc. cit., p. 274) Wagner says the opposite of this,

& Adami, “ Notes on f!anlmt- Hypertrophy,” Montreal Med. Jour., 1895, No. 12.

* For the diagnosis of h;.'perl:mf,:tw of the heart without t]tl:lhl.mn see Traube, Ges.
.i'!a{riﬁs ii. ‘zpp. 078 and 979; iii., pp. 232 and 440; and Senator, Virchow's Arehir, 1xxiii.,
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stances, lead to secondary dilatation of a hypertrophied heart. These causes
Itu'ludc any temporary or permanent interference with the nutrition of
the heart musele, leading to relaxation, and permanent or repeated increase
of intracardial pressure above a certain limit as the result of the manifold
complications which may oceur in the course of chronic renal diseases.

In cases of gennine contracted kidney such causal conditions usually
develop as the result of changes in the arteries during the advaneed
stage of the disease—later than in other forms of chronic nephritis,
particularly so-called ¢ parenchymatous” nephritis, and later than in
the case of the arteriosclerotic contracted kidney. 1In the parenchym-
atous form the bhydremia and the general rmp'urmt-nt of nutrition favor
the relaxation and dilatation of the ventricle ; ; and if later secondary con-
traction takes place, usually associated with improvement in the nutrition,
the increasing hypertrophy may partially obscure the dilatation in the
cadaver. In the arteriosclerotic form the nutrition of the heart muscle
is, as a rule, directly impaired by disease of the coronary arteries. Both
these f:l("mh may be npemtwe in gr,-numc contracted k u]ne_v, but much
later, as has been stated, since the nutrition for a long time is perfectly
well preserved and artm-iul changes occur late—i. e., after the develop-
ment of eardiac hypertrophy in consequence of continued inerease of
aortic tension.

The etiologic significance of arterial diseases in relation to the
cardiac hypertrophy of kidney disease is variable. In the kidneys
themselves arterial disease may be the result of inflammation, and does
not markedly differ from the vascular changes observed in acute or
chronic inflammatory processes elsewhere in the body. Sometimes
atheromatous and arterioselerotic changes precede the renal disease and
may become the cause of contracted kidney—the so-called arterio-
sclerotie form.

Changes in the blood-vessels, both in the kidneys and outside of the
kidneys, have been variously |11tmprLtv{] Under the name “arterio-
capillary fibrosis,” Gull and Sutton ' have described a “ hyaline fibroid
formation in the walls of the =maller arteries, oceupying, as a rule, the
intima and adventitia, the muscularis escaping, and a © hyaline granu]ar
change in the corresponding capillaries. They consider this disease of
the vessels primary and the contraction of the kidneys as a sequel or a
concomitant, because they found the same vasenlar disease with cardiac
hypertr npi‘n in cases with healthy kidneys. It is probable, however, that
these changes are artefacts and to be attributed to the methods of investi-
gation employed by Gull and Sutton. The writer has never been able
to convince himself? that the changes may be limited to the intima or
adventitia to the exclusion of the muscularis, or, in other words, to the
exclusion of other parts of the vessel walls, and judging o i1
investigations of others (Sotnitschewski,® Leyden,' Lemcke,” Rosen-

' Med.-Chi., Trans., 1Iv., 1872,

® Berlin. MHin. Woeh., 1880, No. 29, Sitzungeb. d. Med. (les.

* Virchow's Arehiv, Ixxxii., 18380 + Zeits. f. klin, Med., ii., 1881, p. 151
8 Deutsch, Arch. f. klin, Med., xxxv., 1884, p. 148.
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stein'), it appears to be, to say the least, extremely rare. On the con-
trary, all the coats of the artery take part in the thickening ; the intima
and adventitia are chiefly implicated, while the muscularis may be
unchanged or atrophic or also thickened, as, in fact, Gull and Sutton
themselves observed in a few instances,

G. Johnson*® and Ewald? deseribe a simple hypertrophy of the
musecularis in the smaller arteries, also outside of the kidneys, which, as
appears from the latter’s analysis, is overwhelmingly more frequent in
“ chronic interstitial nephritis” without ¢ parenchymatous” inflamma-
tion, the form, therefore, which probably corresponds to the genuine
contracted kidney. Ewald regards this hypertrophy of the muscularis
as the result of the cardiac hypertrophy, because he never found it
withont the latter, althongh he frequently observed cardiac hypertrophy
without vaseular changes. DBut the objection which has been made to
Gull and Sutton’s description, that its occurrence in the adventitia and
intima alone is very rare, applies to this observation as well. Acecord-
ing to the writer’s own imv-stigntinua as well as others (W. H. Dickin-
wtm,‘1 Saundby,® Auld®), it is nsually found associated with changes of
the atlvf:ntltm and intima, an observation that is confirmed by the
careful investigations of U. Friedmann.’ According to the latter, the
condition iz often accompanied by arteriosclerosis of the smaller arteries,
which differs from arterial hy ]:L-rtruy]u by the fact that the thickening
of the media is cansed by an increase of the connective tissue and not
of the muscle fibers. In the intima there is found in the inner side of
the newly formed elastic membranes a more fibrous or hyaline layer
presenting signs of degeneration in the elastic tissue elements, and
sometimes vascularization and localized necrosis,

In order to get at the bottom of the connection existing between all
these chaugv-t more particularly to determine whether the kidney dis-
eases are primary and the cardiac hypertrophy and vasenlar changes are
to be regarded as sequelw, studies were made on animals to learn the
effect on the heart of exeluding a portion of the renal parem:ll} ma from
the eirculation. Thus, S. Rosenstein ® failed to observe any increase of
pressure in the aortic system or hvpurtrup]l} after the extirpation of one
kidney in rabbits and dogs, the remaining kidney becoming hyper-
trophied in some cazes and not in others. Similar results were obtained
by G. Simon® and Gudden ;'° the latter operated on newborn rabbits
exclusively. On the other hand, Grawitz and Israel™ observed that
after obliterating the kidneys by occluding their arteries, or extirpating
one kidney, in full-grown rabbits, hypertrophy of the heart developed
n some cases and not in others ; while in young animals extirpation of

1 Path, der Nierenkronkh, ® Med.-Chi. Trans., 1., 1867,
* Virchow's Arehir, 1xxi., 1877.

¥ Dizeazes of the Kiduey, ii., p. 539 ; Albuminuria, London, 1877, p. 539, and Laneet,
July 20, 1895,

5 Prans. of Internat, Comg., ii., p. 398, ¢ Laneel, May, 1894,
T Virchow's Arehiv, vol. elix. & Jhid., liii., 1871, p. 141.
¥ Chirurgie der "'.mr'm, Erlangen, 1871, p. 72. 0 Virchow's _Arrhm, Ixvi., 1876, p. 55.

W Virchow's Archir, 1xxvii., 1879, p. d].; and Ixxxvi., 1882, p. 299.
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one kidney was followed by compensatory hypertrophy of the fellow
organ. Lewinski! also observed cardiac hypertrophy in dogs whose
lene_',a he had caused to contract by occluding the artery. R. Zander,*
in a number of cases of unilateral extirpation of the kidney in rabbits,
both young and full-grown animals, observed enlargement of the
remaining kidney in most cases, but never cardiac hypertrophy. On
the other hand, J. Straus® after causing contraction of the left kidney
by ligating the muupumiing ureter, observed hy pertrophy of the left
ventricle and hypertrophy of the other l«.ulnw developing in the course
of two to six months in young as w ell as in full-grown animals. The
smaller arteries outside of the kidney were normal. Before that time
Beckmann* had observed enlargement of the right kidney and eardiae
hypertrophy, especially of the left ventriele, in a dog after ligation of
the left ureter, which was followed by contraction of the kidney.

Finally, de Dominicis® concluded from experiments  performed by
lig: 1t1ncr a renal artery that the cardiae hypertrophy which aceompanies
renal diseases is not a result of the renal disease, but a co-ordinate
result of a form of blood-poizoning.

It will be seen, therefore, that these experiments have failed to yield
any decisive result in regard to the relation between cardiac hyper-
tru]mlw and diseases of the kidney. The positive and negative findings
balance each other, and, =0 far as postmortem findings alone are con-
cerned, we hlli}llltl not m]wlude that there was any connection between
the two conditions were it not for the clinical observations already
referred to, and the frequency of eardiac hypertrophy in Bright’s disease
which makes it probable that more definite factors than a mere accident
are at work., Again, in other diseases which lead to loss of renal
parenchyma, cardiac hypertrophy, particularly of the left side, is also
observed ; such conditions are protracted urinary stagnation from oeclu-
sion of thL ureters by ecaleuli; tumors, u:-xuddtm, or kinks; also in
hydronephrosis and eystie ]iidll(’}', as well as congenital absence of one
kidney. When hypertrophy of the heart is not present in these condi-
tions, the explanation is that in disease of one kidney the other kidney
makes up the deficiency, or that the low state of the nutrition has pre-
vented the dwrlﬂpmunt of IuIaLrtmphv Depraved nutrition is also
regarded as the cause of absence of eardiac hypertrophy in amyloid
degeneration of the lLidneys except when contraction is present at the
same time, in which ease the latter probably leads to hypertrophy before
the amyloid degeneration develops.

In any casze, it may be stated as an axiom that the loss of funetion-
ating renal parenchyma, up to a certain degree, is followed by hyper-
trophy of the heart, which may be exclusively or to a preponderating
extent confined to the left ventricle, unless its development is prevented
by a depraved state of nutrition.

' Zeita, f. Hin, Med., i, 1880, p. 561. * Ihid., iv., 1882 p. 101.
3 Arch. gén. de r;-r.-ri January, 1882,

8 Verhandl. der W -errzn"urlytr f’.ﬁr.l.-eelu.!' ~med. Ges, ix., p. 142

b Wien. med, Woeh., 180, Nos, 47-49,
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Traube published the first clearly thought-out theory in regard to the
development of this hypertrophy. It is as follows : In contracted kidney
two factors influence the rise in the aortic pressure, (1) the destruction
of numerons blood-vessels in the shrunken parenchyma, or the compres-
sion of the vessels by an exudate in recent inflammation ; and (2) the
diminution in the total quantity of the Huid withdrawn in a given time
from the aortic system on account of obliteration of the secreting
parenchyma, Now, while it is conceded that in kidneys the seat of
recent inflammation and in contracted kidneys the blood-current meets
abnormally great resistance—in the case of the contracted kidney the
fact has indeed been demonstrated by injection experiments by W. H.
Dickinson ! and Thoma *—yet it is not true that any kind of resistance
in the renal arteries raises the mean aortic pressure ; for we have learned
through the investigations of C. Ludwig and his Lll-.-Ull}].LH and successors
that not even the llgdtmn of both renal arteries is suflicient to produce
a permanent increase of pressure in the aorta.  As for the second factor
—the diminution in the quantity of Huid—the excretion of water through
the urine is not diminished in contracted kidney, which is the form that
Traube particularly had in mind ; on the contrary, it is increased from
the very beginning in so- called qr-nlune kidney, or, at least, does not
diminish. Nor is it proved or even pmlnble t!ml dlmmutmu of the
quantity of water exereted by the kidnevs raises the blood-pressure. In
the first place the vascular system has other channels by which to get
rid of any excess of water, as daily L\'H}[‘lLIlLE shows ; nor is it l}ﬁb"ijl:!]{..
by injecting physiologie salt solution to raise the aortic pressure. In
the second place, even if' the vascular system should become overfilled,
it has the power to adapt itself quickly and completely to the altered
conditions by the simple process of dilatation.

v. Bamherger believes that at some time in the course of an inflam-
mation of the kidneys the body must accumulate water, as shown by the
pulvurm which occurs later, and therefore at some fime the quantltv of
blood is absolutely greater, and, in spite of the tension in the vessels,
the heart is obliged to work hard-:r in order to move the inereased quan-
tity of blood, and thus becomes hypertrophied. But, in the first place,
polyuria does not prove that the quantity of blood is abnormally large,
since it oceurs from a variety of causes when the quantity of blood is
normal, as, for example, in diabetes insipidus; again, the water which
at some time has accumulated in the body and is later evacuated is not
contained within the vessels, but forms the serous effusions; and if it
were really contained in the vascular system and the quantity of blood
increased, we should have hydiemic plethora, a condition that has never
been demonstrated (see Dropsy, p. 83); and it is more than doubtful
that the heart would have to work harder to move such hydremic blood.

A more plausible theory is that the serous effusions, by compressing
the vessels, embarrass the eireulation and cause the heart to work harder.
It is possible that this factor has something to do with the produection
of eardiac hypertrophy in the renal diseases accompanied by dropsy—

! Med.-Chi. Trans., 1860, p. 243. ? Virchow's Arvehiv, lxxi,
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that is, especially in the so-called parenchymatous and in many forms
of acute nephritis; but it fails to explain the deve]upment of this
hypertrophy with contracted kidney in which dropsy is usually absent.

In short, the theories based on [mrclv physieal considerations are not
tenable, [*apa:ul]v Traube’s theory, and least of all in the ease of eon-
tracted k](l!]E}' Nor is Cohnheim’s modifieation ! of that theory, which
i= somewhat difficult to understand, satisfactory. The latter contends
that in spite of the resistance in the kidneys the same quantity of blood
enters the small branches of the renal arteries, the tone of which is
regulated by the quantity of materials in the blood that should be elim-
inated thrm]gh the kidney (harnfiihig), so long as the amount of these
substances is not {i].mged Hence, the size of the small arteries and the
quantity of blood that enters the I-..lvr.lne_v remain the same, and the increase
in arterial tension is a necessary consequence of the abnormal resistance
within the renal eireulation behind the small arteries.  Aside from other
considerations, it is enough to say in response to this theory that the small
arteries to which Cohnheim assigns such an important part are exten-
gively diseased in contracted kidney.

In opposition to Traube’s theory, which is purely physical, all the
other theories advanced to explain cardiac hypertrophy assume a faulty
condition of the blood, this altered blood acting as a direct irritant to the
heart in the way indicated by Bright, and spurring it on to greater
activity, or acting first on the vessels and indirectly, by the resistance
opposed to the blood-stream, on the heart,

G. Johnson was the first to attempt to explain hypertrophy of the
left side of the heart in contracted kidney in this way. The blood,
which as a result of the renal disease is surcharged with excrementitious
material, stimulates the smaller arteries to contraction under the influence
of the vasomotor nerves, and thus stimulates the heart to perform more
work in order to keep the cireulation going. The resultant of these
antagonistic forces is a simultaneous I]‘,pE‘]‘tI‘UPhV of the muscular layer
of the arteries and the left ventricle (p. 121). This explanation is based
on the doctrine, which the writer has also accepted, that certain materials
contained in the blood are capable of acting as irritants upon the vessels.
But hypertrophy of the muscular layer is not regularly found, as
has already been said, and if contraction of the vessels were the ﬁrst
and only consequence of the irritation, the quantity of blood brought to
the kidneys would have to be diminished, and therefore the quantity of
urine wonld also have to be diminished from the very beginning, a con-
dition that is not observed in genuine primary contracted kidney, which
is the form in which Johnson made his observations on the arteries.
Later in the course of the disease the inerease in the quantity of urine
might be explained by the secondary hypertrophy of the left side of the
heart. Finally, Johnson’s theory explains neither the hypertrophy of
the right \-’E'I'ITI‘IEIF which is quite frequently observed, although the
enlargement is less than on the left side, nor the hypertrophy of the
auricles.

! Allg. Path., 2d ed., ii., p. 258.
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Ewald, who, like Johnson, found only that the muscular layers of
the arteries were hy pertmphmd (see p. 1 5'1) believes that the arterial con-
dition is d{*pendent upon the cardiac hypertrophy and excessive tension,
He seeks the cause of the hy pertr ophy in the inereased resistance in the
capillaries due to frietion, which in turn he ascribes to changes in the
blood bronght about by the remal disease. But as Ewald himself
acknowledges, there is no proof that the blood-How in the capillaries is
impeded, and his theory also fails to L}.]}hlnI‘.helwpcrtr{J[ﬂl\" of theauricles.!

The explanation offered by O. Israel* dodges this difficulty of the
auricles. To complete his previous experimental work with Grawitz,
he fed rabbits on inereasing quantities of urea for a certain length of
time, and found in the animals hypertrophy not only of the lenu s,
but also of the heart, from which he coneludes that the aceumulation of
metabolic products in the body stimulates the heart to greater activity,
which finally results in hy pertmph}' The E‘tpldmtmn does not particu-
larize as to the hypertrophy of the vessels, nor is any account taken of
the difference in the clinical course of genuine contracted kidney and
parenchymatous nephritis.

A theory differing from all its predecessors was developed by Gull
and Sutton. They regard the kidney disease not as the cause of the
cardiovascular changes, but merely as a coneomitant of their “ arterio-
capillary fibrosis” (p. 120), which may oceur without renal disease.
This, they say, is the cause of the cardiac hypertrophy. Now, it is
quite true that in arterioselerotic contracted kidney the arterial disease
precedes the kidney lesion, but it is not true of the other forms of
kidney disease, in which the arterial disease often bears mo relation
whatever to the hypertrophy of the heart. This theory also fails to
explain the hypertrophy of the right ventricle and of the auricles.

The theory advaneced by v. Buhl also differs from most of the others.
He does not regard the kidney disease as the cause of the cardiae hy per-
trophy, but believes both conditions to be the co-ordinate effects of an
unknown cause, producing inflammatory processes in the heart and in
the kidneys. Inflammation of the my ocardium, aside from pu‘xtalﬂltlﬂ
and endocarditic changes, was found by v. Buhl in no less than 65.7 per
cent. of all cases of granular atml}lw of the kidneys. Myoecarditis,
according to him, leads to dilatation and, later, to prutr{)phv of Hle
heart ; simple |1}'pertm|1h_v without dilatation was found by him only in
rare cases. A relative nmmuing of the aorta also takes place, accord-
ing to v. Buhl’s theory,* and this is a further cause of ecardiac hyper-
truph} Changes in the smaller arteries are regarded as secondary and
dependent upon the hypertrophy of the heart. v. Buhl’s observations
have not been confirmed by other observers, and he evidently takes no
account of the cardiac hyportmplu “hwh occurs in other diseases of
the kidneys besides “ granular atrophy.’

'C. Hirsch and Beck failed to find any relation between the viscosity and increased
ressure of the blood on the one hand, and the cardiac hypertrophy on the other
{‘Deruaeh Areh. f. Hin. Med., 1xxii. ). * Virchow's Arehiv, 1881, lxxxvi., p. 299,
* Mittheilungen aus dem. path. Instituf zu Miinchen, 1878, p. 38,
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Debove and Letulle' also regard the inflammatory changes in the
heart as primary. Both in the heart and in the kidneys these changes,
they say, begin as a periarteritis and go on to sclerosis with disappear-
ance of the parenchyma. The sclerosis of the myvocardium, which they
found in the left ventricle and, to a lesser degree, in the left auricle and
right ventricle, is then followed by hypertropby of the heart. These
changes in the heart, however, are but seldom found, nor can the path-
Uh:gw process in th-:, kidneys be Ll[ﬂlll‘hll‘('l[l to a periarteritis and its
consequences,

Da Costa and Longstreth® report having found, in cases of eon-
tracted kidney and mixed lll."-'phl'it'lf-‘. (interstitial and parenchymatous),
in the solar ¢ :1:15!1‘1 or, rather, in the renal ganglia degenerative ﬂtrf_‘hphy
of the nerve cells, with pruhir-ratmn of the interstitial connective tissue
and thickening of the vessels ; and the same changes were demonstrated
by Da Costa in the cervieal ganglia of the sympathetic, especially the
lower ones, which give off the cardiac branches, T hey attribute the
renal disease as well as the hypertrophy of the heart to these changes in
the nervous system, and therefore consider the two conditions as co-ordi-
nate effects of an injury to the nervous system, especially the wvaso-
motor nerves, Their findings have never been confirmed as being
characteristic of chronie nephritis, and it is probable that some of the
changes in the ganglionic apparatus which they describe are due to age.

The conclusion to be drawn from the above review is that some of
the theories of the connection between renal disease and hypertrophy
of the heart lack sufficient foundation in faet, being based either on
rare conditions or findings that have never been positively demon-
strated, and can therefore claim only a limited application to exeeptional
cases. This statement applies particularly to those theories which are
based on the inflammatory changes in the myocardium or sympathetie
ganglia. Nor is there a single one among the remaining theories that
does full Justice to all the facts ; some of them fail to take into account
the difference in kidney affections, while others explain only the hyper-
trophy of the left ventricle and pass over the hypertrophy of the right
ventricle and of the auricles, which is quite frequently present at the
same time,

Long ago the writer* pointed ont that in view of the many anatomic
and clinical differences in diseases of the kidneys, it is not pmbnh]e that
the accompanying hypertrophy of the heart can be explained in the
same way for all of them, and he accordingly assumes for the cardiae
hy ]wr'r.u-ph_x in primary or genuine contracted kidney a different mode
of origin than for the hypertrophy which oceurs in the chronie paren-
f'hvmqtmh form and secondary contracted kidney to which it gives rise.
Recent investigations on eardiac hypertrophy and the constitution of
the blood have confirmed the existence of such differences, but at the
same time th{*}' have necessitated the modifieation of my earlier expla-

Areh. gén. de mid, 1880, i, p. 278,
2 Am. Jour, Med. hr‘f Ful} 'IﬁEkU, and N. Y. Med, Ree,, May, 1888,
* Virchow's Avrelir, J:xxjii., 1878,
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nation in several respects. In view of the facts now in our possession,
the mode of origin of cardiac hypertrophy can be explained as follows :

Typical “chronic parenchymatous ™ nephritis so closely resembles
acute nephritis in its development, clinical course, and symptomatology
that it is impossible to draw a sharp dividing Tine between the two
forms, hence the term ¢ subchronic nephrlth” applied to the former
(see p. 224). Typical ¢ genuine (primary) contracted kidney or
chronic interstitial ncphl‘ltn-, ’ on the contrary, develops much more
insidiously and is characterized by a slower course, and presents
various marked elinical differences, particularly as regards the consti-
tution of the urine and the absence of dropsy. In addition to this, the
investigations of H. Stranss (see p. 107) have developed distinet differ-
ences in the constitution of the blood in typical eases of the two forms.
The following table, showing the composition of the serum in each of
the two forms, makes these differences very evident :

Chronic parenchymatous Chronic interstitial
nephritis, nephritis.
Balinity. Usnally normal ; sometimes  Fairly normal.
inereased.
Molecular concentration. Not increased. Normal orslightly increased.
Residual (retention) N. Not increased. Usually inereased.
Specific gravity. Lowered. Fairly normal.
Percentage of albumin. Diminizhed. Fairly normal.
Toxicity. Not increased : sometimes Not diminizshed ; sometimes
diminished. rather inereased.

The effect of taking methylene-blue is also different in the two forms
of the disease, but in this respect the variations observed under normal
conditions are so great that no trustworthy conclusions can be deduced
from the differences observed in disease.

In comparison with chronice interstitial nephritis, the course of the
chronic parenchymatous form may be said to be stormy ; the kidneys
are in a greater state of irritation and the vessels outside of the kidneys
suffer more severely, probably owing to the irritation of metabolic
produets retained in the blood on aecount of the disturbance of renal
function ; and these substances also irritate the heart musele. As the
result of this injury the vessels become more permeable, dmpk}f
develops, and by that means the blood is relieved of part of the inju-
rious substances that have been retained as the latter escape with the
fluid into the tissues and cease to aceumulate in the blood.

If the morbid process in the kidneys ceases entirely, as happens in
favorable cases of acute nephritis, the irritation of the vessels and of
the heart subsides, dropsy disappears, and complete recovery takes place.
If the disease goes on to the subchronie stage, or if its onset is less tumult-
uous and life is sufficiently prolonged, the intensity of the irritation
gradually diminishes, w 1thmlf however, ceasing altogether ; the dropsy
disappears and an nnpmvement takes phce in the vessel walla. Never-
theless, as the irritant continues to be operative, contraction of the
\'E&isels, sometimes associated with thickening of their walls, takes place
with hypertrophy of the heart, both of the right and of the left half, since
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both are exposed to irritation by the blood. The left ventricle hyper-
trophies more than the right, because it not only responds by increased
activity to the direet stimulus of the blood, but also has to overcome
the resistance caused by the contraction oF the arteries in the entire
body ; the right ventricle is spared this resistance because, as is well
known, the pulmonary vessels possess very little tonus. Such is the
mechanism in chronic parenchymatous nephritis and in secondary con-
tracted kidney.

In primary chronic interstilial nephritis, owing to the insidious onset
and slow course, the irritation of the wvascular apparatus iz no doubt
correspondingly more feeble.  Accordingly the injury to the vessels is
not, as in parenchymatous nephritis, severe enough to produce dropsy ;
but the persistent irritation eventually results in contraction of the
vessels, The result is hypertrophy of the heart, that of the left ven-
tricle again being very much greater than that of the right, for the
same reason as in %E{hﬂm]ﬂrv contracted kidney. The ultimate effect in
both is the same—increased pressure in the aortic system.

-The effect of this increased pressure is the excretion of a larger
quantity of water and soluble urinary constituents by the kidneys, while
the nitrogenous constituents, which are dissolved with greater difficulty,
are excreted in lesser quantities, and accumulate in the blood in pro-
portion to the extent of renal parenchyma destroyed.

The theory that the retention of nitrogenous metabolic pmducts is
irritating to the vascular system is supported by the experiments of
Ustimowitseh,! Griitzner,® Cavazzani and Rebustello,® from whieh it
appears that the injection of urea into the blood produces an increase
of pressure through arterial spasm. Of eourse, this inerease of pressure
is only temporary, as the urea is soon eliminated by the blood and
arterial spasm does not last indefinitely. H v[wrtmphv of the heart is
only produced by repeated attacks of hmghtenui tension persisting for
a considerable period, not by one such attack alone. This theory is
also supported by the above-mentioned experiments of O. Israel (p. 125),
in which he administered urea continuously for a considerable time.

What is true of urea is probably true also in a higher degree of
many other urinary constituents, and it is readily conceivable that these
substances, even if they are present in comparatively small quantities,
may by their combined action produce an increase of the blood-press-
ure, although in animal experiments a large quantity of urea must be
given to produce that effect.

In the case of primary chronic interstitial nephritis {genume con-
tracted Lli]nwj it is questionable whether the irritation of the vascular
system is primarily due to the kidney affection and consequent reten-
tion of injurious substances in the blood. For, in view of the fact that
in the beginning of the disease and for some time after—in some cases
for vears—the sh.,mge-,\ in the kidneys are very slight, their funetion for
a considerable period iz practically not interfered with at all, especially

¥ Arbeiten der physiol. Anstalt, zu Leipzig, 1871, p. 1938, * Piliiger's Arehiv, xi., 1875,
3 Archivio per le science med., xv, and xvi.
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as the destruction of parenchyma is so slight that it i= readily compen-
sated for by extra work on the part of the healthy tissue. {":-te Section
V.) Hence retention can only oceur when the renal disease has advanced
to a certain pmnt, when it regularly develops, as is shown by the inves-
tigations of H. ""It!,ll,l,l._'-,_h, which the writer has so often referred to.

It is also conceivable, however, that instead of the irritation being
primarily initiated by the kidney affection itself and the consequent dis-
turbance of the metabolism, the primary irritant might be found outside
of the kidney in some other injury, as, for example, lead or the poison of
gout, Of these we know that thu}r may exert an injurious effect on the
vascular system without the intervention of a kidney disease. It must
be admitted that it is possible for an injury of this kind to affect the
ascular system primarily, whether it be the arteries first or the heart
or the kidneys ; or the effect may be produced on all these structures
at the same time, and in the subsequent course of the disease the
imereasing functional failure of the kidneys may bring about the reten-
tion of exerementitions substances in =pite of the copious execretion of
water, as in the case of secondary contracted kidney, and thus reinforce
the already existing irritation.

Lastly, as regards the arferiosclerotic confracted Eidney, the hyper-
trophy of the heart in that condition is brought about by the rigidity
of the vessel walls and consequent obstruction in the cireulation, fnn-mg
the left ventricle to greater exertion. A. Hasenfeld' asserts that only
severe arterioselerosis of the splanchnic arteries, or of that portion of
the aorta which lies above the diaphragm, is capable of alone producing
hypertrophy, and that sclerosiz of the remaining vascular regions is not
followed by that result. For his part, however, the writer does not
regard it as impossible that sclerosis of other arteries might lead to
hrportr«:l]}hv especially if a large portion of them are affected at their
point of origin from the aorta; for obstruction at the entrance offers a
much greater obstacle to the hlﬂm.l—-utr&nn than rigidity of the walls in
the subsequent course of the vessel.®

1 Dewtsch. Arch. f. lin. Med., lix.
_* Acconding to Ascoli and Figari ( Berlin, Min. Wock., 1902, Nos. 24-27), “ nephro-
Iysins " are the cause of the cardiac hypertrophy.
)



SPECIAL PORTION.

MALFORMATIONS OF THE KIDNEYS.

This subject possesses but little clinical interest.! Total absence or
rudimentary “ Anlage™ of both Eidneys never oceurs in viable children,
and is nearly : u]mn" associated with malformations elsewhere in the
body.2 On the other hand, absence or congenital maldey selopment of one
hdnﬂ;—th left a little more frequently than the right—is not ml'djf
found in otherwise well-formed individualz and does not necessarily give
rise to any disturbance, as the other kidney is usually enlarged and
compensates for the functional or actual absence of its fellow by increased
activity.  (See below, Hypertrophy, p. 163.) The absence of one
kidney is of practical importance hecause, when a single organ becomes
diseased or injured, the danger is very much greater than when one of
two available kidneys is attacked by disease. The sudden abolition of
function—for instance, from ocelusion of the pelvis of the kidney or of
the ureter by caleuli, kmlw, and the like—may be followed by disastrous
results when only one kidney is present. The ocenrience of renal colie
with complete anuria lasting for some time may in some cases suggest
the correct 1|il,t_rnu-=iﬂ which is confirmed by finding only one nreteral
orifice on cy htﬁ-(_.l}l'llﬂ examination.

The question whether one or both kidneys are present is one of prac-
tical importance also in deciding the propriety of operative interference,
especially in m]ﬂuw,tnm-. which would, of courze, be promptly followed
by death if only one kidnev were pn-mnt. Before such an oper-
ation is performed, one should not neglect to determine by a caveful
eystoscopic examination whether there are one or two ureteral orifices ;
for when a kidney is wanting the corresponding ureter as well as the
artery and vein are usnallv absent also. Whenever, therefore, it has
been positively determined that the bladder has only one ureteral orifice,
nephrectomy must not be performed.  Conversely, Thowever, the finding
of two nreteral orifices is not absolute proof that two ]-.Hlm:-vq are pres-
ent ; for in a few cases—rave, it is true—two ureters have been found

1 Far the literature, besides the text-hooks on pn:hn]nﬁ:i{- anatomy, see Eaver, Troilé
des maladies nrfre: reing, iil.,, 1861, p. 756 ; La ANCereansy, article, " Rein," in the Dt encyelo-
';mf-!'zqur ides geicmees :?r-nr by Dechambre; E hﬁtc'm in v. Ziemssen's Houndb. der spec. Path.,
ix., 2 Beneke in ..-"rJ-f pr= e r-n’muh.- 5 Handb. der Harn- w. Seeualorgene, 1.,
I.vipmlr. P’i‘hl p. 128 E. Ballowitz, T irr.inrml'.le .-IJ'r'MJ‘, clxi.

* A few cases without malformations elsewhere have been reported by Zanfal ( Prager
med, Woeh., 1808} and Bud. Bayer ( Wien, med. Woeh., 1899). Moulon (ecited by Raver
gaye that he observed complete abzence of both kidneys, nreters, and bladder in a chil
fourteen years of age. Rayer quite rightly regards this assertion with suspicion.

150




DISPLACEMENTS OF THE KIDNEY, 131

with a single enlarged kidney ; or two ureters may pass upward from
the bladder, but one of them ends blindly becaunse the corresponding
kidney is wanting (Bauchhammer,! Eppinger,® Paulicki,” Zaaijer).

[In operations where the removal of one kidney is contemplated,
the presence of the other kidney should be determined by palpation, by
eystoscopy, or, it may be, by eﬂcp]nmtﬂrv ineision ; this method has been
practised by some surgeons hv palpating the organ tllrmlgh an abdominal
or lumbar npenmg.—hﬂ.]

Adhesion and fusion of both kidneys is a somewhat more frequent
condition. A number of grades have been observed. In the mildest
cases the lower extremities of the kidneys are somewhat nearer than
under normal conditions and connected by a bridge of connective tissue
or true renal parenchyma ; the halves of the kidney are longer and
narrower than ordinary kidneys and, with the connecting brldge, which
lies in front of the vertebral u:-lumu form a eurve with its convexity
presenting downward—horseshoe Luinr?_q (ren arcuatus)—which lies
somewhat lower than the level of normal kidneys, The ureters in this
variety are normal. There are other, rarer forms of fusion, which are
nearly always associated with displacement of the kidneys, resulting in
a right- or left-sided double kidney.

Double Lidney as deseribed by v. Hansemann ® is exceedingly rare,

These changes may give rise to the greatest diagnostic difficulties and
even to the most serious errors, beeause the fused and dislocated kidneys
give the impression of a tumur and may therefore lead to the l}m-fm*m-
ance of an operation ; in fact, such a thing has actually happened, and
the error was discovered only at the time of the operation,  Finally, if
the deformed organ becomes diseased and enlarged—as, for instance,
from hydro- or pyonephrosis or the presence of a neoplasm—the diag-
nostic diffienlties may become insuperable.

The existence of a developmental error, such as absence or malde-
velopment of one or both kidneys, may be suspected when there is some
anomaly of the sexnal organs, .Fh'l‘:- often accompanies renal malforma-
tion, and when the latter is unilateral is found on the same side.

Of acquired malformation is to be mentioned the so-called constricted
lobe (Schniirlappen) of the kidney, which, as J. Israel ® tells us, is caused
in seoliosis of the thoracie portion of the vertebral column by the press-
ure on the corresponding kidney of the lowest ribs, whose course is
abnormal. The condition may simulate a tumor.

DISPLACEMENTS OF THE KIDNEY.

Either one or both kidneys may be displaced, and the eondition may
be eongenital or acquired. 1In either case the abnormally situated kid-
ney may become fixed at the abnormal mte—miﬂpm, Jizwed dislocation—

Y Aveh. f. Anat. u. Entwicklungegeschichre, 1879, i., 2,

* Prager med, Woeh., 1879, Nos, 26 and Er

* Ally. med. Prnfrua'zfg !Hbﬁ No.57.  * Arch, neerland. des sei. nat., 1872, wii., p. 449.
5 Berlin. klin. Woch., 1897, No. 4.

¢ Deutsch, med, Woch. 1896, No. 22, and Chi. Klin. der Nierenkrankh., 1901, p. 14.
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or it may be more or less movable. Eetopia is the rule in cases of con-
genital dislocations, while in the acquired cases the kidney usually
possesses a variable degree of mobility.

1. Congenital dislocations' very rarely affect both l{i{]ﬂ&}’ﬁ
except in the above-mentioned cases of simulfaneous fusion (p. 131); i
is much more frequent for one kidney, usually the left, to be dl"-llf_'rc[lted
The condition is found more h'{-quvntl_', in men than in women ; accord-
ing to W. Stern,” in the proportion of 20 to 9. The dislocated kidney
15 almost always abnormally depressed and lies in the false or true 11-5:]-
vis, usually on the promontory.  Quite frequently abnormalities of the
intestine or sexual organs are present at the same time. Bui, as a rule,
there are no symptoms of’ any consequence, and congenital dislocations
of the kidney are lllti_.l'{.:llll"-" rather from an anatomiec than from a
clinical point of view ; th{"r are very rarely discovered during life.
Oceaszionally a dhpi-_lﬁ*d kidney interferes with labor, and in such cases,
as well as in a few others, has ‘been mistaken for a tumor.?

A positive diagnosis of this condition is well-nigh impossible. Dis-
leeation of the kidney might be suspected if, the patient being under an
anesthetie, on examining the supposed tumor, the outline of the kidney,
and possibly also the pulsation of the renal artery, can be made out by
palpation throngh the abdominal walls, or through the rectum and vagina ;
or if an exploratory puncture withdraws urine or a fluid containing
characteristic urinary constituents, such as urea. Such fluid was found
by Walfler,* from Billrotl’s clinie, in a case of suppuration of the right
]-.lflm-v which was dislocated into the true pelvis.

2. Acquired dislocation is either produced by the pressure of
tumors in the mﬂghlml hood of the kidney or is the result of abnormal
mobility of the viseus. The first variety, in which the dislocation of
the kidney either produces no symptoms at all or leads only to second-
ary disturbances, will not be discussed here; the second class of cases,
on the other hand, deserves a full discussion on account of its great
clinical importance,

WANDERING KIDNEY.
{Movable Kidney ; Ren Mobilis; Ectopia Renis Acquisita.)

Under normal conditions the kidneys possess a certain degree of
mobility, and when the abdominal walls are flaceid and thin, it is often
possible during deep breathing to palpate the lower poles of the organs,
especially of the right, which normally is somewhat lower than the left.
In women palpation of the kidneys is easier than in men. In view of
this normal mobility and the low position of the kidneys, the term
“ wandering kidney ” is applied only to a condition of abnormally great

! Bee (3. Btrube, Virchow's Arehiv, lxxxvii, 18394, p. 227; Graser, Deutsch. Areh. f.
klin., Med., Iv., 1895, p. 473.
? Diss, inang., Berlin, 1869,
3 Schiitz ( Deufech, Zeit, f. Chi., x1vi.) deseribes a case of congenital dislocation of the
right kidney to the left and “underneath the left kidney, without fusion.
+ Wien. med. Woch.; 1876, No. 7.
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mobility of one or both kidneys, in which the enfire viscus ean be pal-
pated through the abdominal walls.

The first description of this condition, which contains all the essen-
tial points, is that of Rayer, based on a few observations in the older
literature and a number of cases of his own.! His dietum, that the
condition is much more frequent than was commonly believed at that
time, has been fully borne out since the attention of physicians has been
direeted to the subject, and the condition is being more and more fre-
quently recognized since the methodic examination of the abdominal
and pelvic organs, especially of women, has become a general practice
and has been perfected by the aid of anesthesia. An abundant litera-
ture, embracing many hundred cases and a number of monographs by
E. Fritz, Becquet, E. Rollet, L. Landaun, Linder, and others, is now
available.

Etiology.—Although, as has just been remarked, wandering
kidney is by no means a rare disease, it iz nevertheless difficult for
various reasons to speak positively in regard to its frequency. In the
first place, postmortem records yield a much lower percentage of cases
than elinical observations on the living subject, chiefly, as Lancereaux ?
points out, becanse a movable kidney will return to its normal site when
the cadaver is laid on its back, and unless the pathologist’s attention is
specially directed to the eondition, abnormal mobility of the kidney is
easily overlooked. But the fizures in regard to the ineidence of the
disease, derived from clinical observations, are equally contradictory
and untrustworthy, partly becaunse, as a rule, no search for the condition
is made unless there is some special reason for doing so, and partly
becanse it is not always possible to detect the disease; while a third
reason, no doubt, is the fact that the material at the disposal of the
varions observers varies in the matter of sex, age, and social condi-
tion.

The most important etiologie factor is the sex. Since Raver’s time,
all observers, without exception, are agreed that wandering kidney is far
more frequent in women. The relation of incidence in women as com-
pared to men is variously given as 100 to 17.8 (Schiitze®), 100 to 12.3
(Glénard *), 100 to 15 (Ebstein), and 100 to 1 (Dietl ®). Judging from
his own obgervations of 300 cases, the writer would say that the last-

! Trawté des maladies de reing, 1841, iii., p. 783 ; Gaz. méd., 1846, No. 54. For further
literature see E. Fritz, Arch. gén. de med., August, 1859 ; Becquet, ibid., January, 1865 ;
E. Rollet, Path. u. Therap. der beweglichen Niere, Erlangen, 1866 ; L. Landau, Die Wun-
derniere der Frauen, Berlin, 1881 ; H. Lindner, Usber die Wanderniere der Frauen, Neu-
wied, 1888; C. Schiitze, Die Wandernicre, Statistizche [ntersuchungen, Berlin, 1888:
Conti, Nefroptosi GGaz. Lombarda, 1891 ; L. Knapp, Klin. Beobachtungen ither dic Wander-
niere bei Frauen, Berlin, 1896 ; C. Keller, Die Wanderniere der Frauen, Halle, 1596;
Wolkow and Delitzin, Die Wanderniere, Berlin, 1899. Furthermore in Fosenstein's
Path. der Nierenkrankh. ; Ebstein in v. Ziemssen's Handb. der spee. Path., ix., 2: J.
Prior in_Ziilzer-Oberlinder’s Klin. Handb. der Harn- u. Sexualorgane, 1894, ii. p. 211;
also E. Kiister, Deutsch. (he., Lief, 52b, 1896, p. 132.

; E‘lﬁiﬂfm- des sciences méd., by Dechambre, article, “ Rein,” p. 177.

oe. eit.
4 Les ptosez viseérales, Paris, 1899, p. 307.
5 Wien. med. Woeh., 1864, Nos. 36 and 37.
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mentioned relation, while greatly exaggerated in favor of women, is
nevertheless nearer the truth than any of the others.!

Middle age, embracing the third, fourth, and fifth decades, contrib-
utes the greatest number of cases. .‘Lcmu‘dmg to Landan, of 100 cases
6 occurred during the first decade, 2 during the second, 1'5 during the
third, 43 during the fourth, 21 dum]g the fifth, 9 duunu‘ the sixth, and
4 tlulmg the seventh.

Schiitze * found that up to the end of the year 1888, 8 cases, which
were probably congenital, were known to have occurred in children
under ten years of age, 1 of them in a child six months old. C. Baron *
also believes that wandering kidney is not so very rare in children,
especially in girls; but that it usvally gives rise to very few
symptoms.

Among women, those who have born children suffer more frequently
than others. The condition is alzo =aid to be more f]’['{]ll[_':l:lt- in women
of the lower (working) classes than among those in better cireumstances ;
but personally the writer does not consider that this assertion has ever
been proved. It cannot be denied that wandering kidney i= more fre-
quently ebserved among the members of the former class, but the writer
doubts whether we are thereby justified in coneluding that it actually
occurs more frequently ; because women of the lower elasses, for various
reasons, present better opportunities for examination and for the recogni-
tion of the disease.*

In the great majority of cases it is the right kidney that is displaced,
rarely both together, and rarest of all, as the writer finds by his own
observations, which agree with Fritz’s statement, the left l«.lﬂnu alone.®
The cases the writer has observed among men have practically all been
left-sided.

The eause of the dislocation is sometimes found in distortion of the
vertebral column or enlargement of the kidney by a fumor, rendering the
viseus abnormally heavy and dragging it downward. Wolkow and
Delitzin suceeeded in disloc ating the kidney by injecting mercury until
the weight of the viseus was doubled. Pressure on the kidneys from
above by descent of the diaphragm, as in the presence of Ih]l_"U.l al effu-
sions and similar conditions, may eause descent of the corresponding
kidney ; or the viscus may be l'.]ltlE';_T'E.‘{l down by cicatricial proeesses in
the per itoneum (Riedel ®).  Finally, dislocation ‘of one kidney has been
observed in a few isolated cases after direct external violence applied to
the region of the kidneys and after severe concussion of the pelvis.

1 The writer refrains from giving more accurate figures, because he has doubis
about the diagnosis of a wandering kidney in men in general, and does not consider it
Eb[ﬂ.il].?]lﬂti I_.rf\ ond the possibility of a doubt in all his own cases. (See Diagnosis. )

’P‘%ﬁlsfir.. sur Feier des 80-jihrigen Bestehens des Krankenhouses Dresden-Friedrich-
= jrl’ 11:193"'4 connection see H, Senator in f,'.hu:l‘f!é-.f!ﬂ?r., viii., 1883, p. 312

5 Among 107 cases that were observed in the Polyelinic of the Berlin University
during four and one-half years (1580-95), 101 were r:ght—w{:-:-tl 4 bilateral, and 2 left-
sided (8. Krischewski, “ Die Wanderniere und ihre operative Behandlung,” _Dma Berlin,

1596,
6 dreh. [ kin, Chi., 1vii.
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The origin of such cases is therefore regarded as frawmatic.! But on
the whole traumatism plays a small part in the production of wander-
ing kidney, as is shown by the rarvity of the disease among men, who
are much more expn-ud to 111_]unum than women, although I, Rister®
explains their comparative immunity by the fact that men have much
stronger abdominal museles.

Two factors appear to be of the greatest significance, a congenital
predisposifion and diminution qf the intra~abdominal pressupe,

As regards predisposifion, it has been found by W. Becher and R.
Lennhoft,® as well as by Wolkow and Delitzin, that the space normally
occupied by the kidneys—the kidney nic hua—mm be flatter, and in the
erect position more cylindrie, on the right side, especially in women,
and more open below, so that dislocation more re J!llh' takes lml.wt.
Such a condition of -,lﬁ'-,l'l.l'& iz observed especially in women of slender
build with narrow thorax and slightly flattened abdomen, falling away
gradually in the flanks.

Another sign of congenital structural predisposition was pointed out
by B. Stiller,* ‘and is known as the © fenth foating rib.”  As the term
implies, the tenth rib is not attached to the costal arch as in normal
individuals, but ends in a free extremity, like the eleventh and twelfth.
This floating rib is often found in entero- and splanchnoptosis, of which
wandering kidney and dizlocations of other organs are eoncomitant con-
ditions.  J. R:::f-w:-ngmt recards as a potent factor in the produetion of
Entu'uptr:nh persistence of the fetal and infantile position of the intes-
tines in which the liver fails to undergo its normal development and to
oceupy a higher position in the abdomen, and thus to allow the kiduey
to move inward and upward.

Intra-abdominal pressure, which under normal conditions is always
positive, assists in keeping the kidnevs in their normal positions by
pre=-=ll1g them against the pml{,rmi' abdominal wall.® The -wmhcance
of this factor is shown by the investigations of Wolkow and DL‘].IE.FIII
who, after dividing the abdominal museles, observed ptosis of the 1-|1-n9
and small 1nt~:=‘=t1m,:, and especially of the kidnevs—the right more than
the left—when the cadaver was placed in the erect posture. Ewvery-
thing that tends to relax the abdominal walls—repeated pregnancies,
relaxation after the removal of aseitic fluid or tumors, and the like—
tavors the development of wandering kidney ; and the same eonditions
that had previously distended the abdomen tend. to dislocate the organs
in the vicinity of the kidneys, and thus strain and twist the connections
existing between those organs and the kidneys,

In this respect, an Etmlagm factor pointed out by Landau—displace-

' In a case under the writer's observation, that of a lady, twenty-eight to thirty years
old, who had never born children, the dev elopment of nauderlng kidney on the right
side was attributed to a very trying sleigh ride over a hard, rough road, because the
symptoms developed immediately after that 12*": nerience.

! Arch. f. klin. C'hi., L ® Deutsch, med, Wack., 1898, No. 32

Y Areh. f. Verdasungebrankh,, 1896, ii. 5 Zeit. f. diiitet, v, physilal. Ther., 1898, i.

8 H. Benator, Charité-Ann., viii., 1883,
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ments of the female sexual organs, prolapse, distortions and flexions of
the uterus—is of importance.

The causes just enumerated sufficiently explain why the condition
oceurs so much more frequently during middle age, and, if the assertion
should be confirmed, among the poorer classes of women, who have to
work hard (see p. 134); for, as they are unable to take proper care of
themselves, especially during the puerperium, involution of the sexual
organs as well as of the abdominal organs frequently becomes arrested
before it is complete.

Cruveilhier regarded the wearing of tight corsefs, or tight lacing, as
a cause of wandering kidney on the right side in women. The press-
ure on the liver, which records itself in the well-known furrow, is directly
transmitted to The right kidney lying nnrlemmth, the left bung sOMme-
what more protected l)_v the ntnnmfla, which lies in front of it.  Fischer-
Benzon® found a furrow on the liver in 11 of 21 cases of wandering
kidney. But tight lacing can only act as a contributory canse in the
presence of a congenital ]}redhpmmnn ; for movable kidneys are also
found in women who never lace or even wear corsets, as, for example,
among Samoan women (Becher and Lenhoff*),

Extreme emaciation with the loss of fat from the renal ecapsule is also
regarded by Oppolzer® and others as a possible cause of wandering kid-
ney, on the ground that it may loosen the kidney from its bed. But
even this factor by itself is of hh}_hi importance, for in children whose
renal nupnuiu do not contain any fat, wandering kidney is relatively
rare, just as it is in men, who are H:hp::ﬂﬁl to rapid emaciation quite as
frequently as women. When a predisposition exists, rapid emaciation
may no doubt contribute to the loosening of the kidney, and the loss
of fat from the omentum and mesentery as well as from the abdominal
walls may also play a part, since it has a certain effect on the degree of
fulness of the abdominal cavity and the tenseness of the abdominal wall,
and therefore on intra-abdominal pressure.

The fact that the right kidney is more often affected than the left is
probably due, in addition to the structure of the vertebral column and
the growth of organs in the abdominal eavity, faectors that have been
referred to on page 134, to differences between the peritoneal and con-
nective-tissue att.mhments on the two sides of the body. For Gerota*
has shown that the anterior portion of the renal fascia, or lamina
pravenalis, is reinforeed on the left side by a triple layer of peritonenm,
and, in addition, the descending colon, which lies close to the lateral
margin of the left kidney, affords considerable support to the visens,
The left kidney also has a ‘somewhat shorter artery than the right, and
is somewhat more intimately connected with the suprarenal vein
which empties into the left renal artery ; and finally the left renal ves-
sels are more closely attached to the P:II'I(!I'E"HS by cellular tissue than are
the vessels on the right side. Landau finally points out that the hepatic
flexure of the colon is more subject to fecal accumulation, and, there-

! Diss., Kiel, 1887, * Thid.
¥ Wien. med. Woch., 1856, * drch, f. Anat. u. Physiol. Anat, Abth., 1895, p. 256.
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fore, is more readily dragged downward because it forms an obtuse
angle or even a loop.

Pathologic Anatomy.— Wandering kidney, as has already been
stated on page 133, is frequently overlooked or discovered only by acei-
dent, for it probably never proves fatal in itself. The description of
the pathologic anatomy is therefore partly based on the findings obtained
during life,

The capsule almost always contains less fat than under normal con-
ditions, and the organ is found either in its normal site, owing to the
dorsal position of the eadaver, or lower in the abdomen, covered with
loops of intestine; rarely immediately beneath the abdominal walls.
When the organ is dlh['ll.lﬂul the pe'r]u.-le formed by the blood-vessels is
twisted and the organ is rotated outward on its long axis, sometimes so
far that the outer border is horizontal and presents dnu]t'-'-dl‘tl while
the inner border is directed upward. The blood-vessels are a-innr ated
and the ureter bent or kinked. In some cases the kidney has been
found attached to its abnormal bed and to neighboring organs by con-
nective-tissue adhesions (ectopia renis fizata) ; thus, in one case it was
adherent to the gall bladder, and in another to the transverse colon.
The kidney itself is only exceptionally diseased, h.u,rrf.l onephrosis being the
most common pathologic condition when there is any.

The suprarenal body is usnally in its normal position.

Wandering kidney is usually associated with other visceral displace-
ments, particularly displacements of the uterus and its adnexa, which
have been already mentioned (p. 136). The effect of uterine displace-
ments, as Virchow ' has pointed out, is to distort the base of the frigonuwmn
vesicee where the ureters enter the bladder, and in that way, assisted
probably by kinking of the ureter, to cause stagnation of the urine, and
distention of the ]‘lL] vig of the kidney and of the kidney itself, going on
to hydronephrosis. Among other structures the transverse colon and the
stomach are chiefly at f: wlt t, as they often ocecupy an abnormally low
position in the abdomen. The stomach is usually rotated about its long
axis, so that the pylorns is abnormally low and placed somewhat later-
ally, while at the same time the stomach presents a variable degree of
dilatation. Finally, the liver may be depressed, or the dizlocation may
be so great as to pm-ﬂum* a true w*m[lerlnﬂ' liver, such as the writer had
the opportunity to see in one case in which ’rhe viseus extended as far
as the true pelvis. In short, wandering kidney is fI‘Lqantlv El“ﬂﬁt'ldte:d
with the condition de:tnrlmtenl Ak %;p!'ﬂ,mﬁnﬂpa‘osm ¥ pisceroptosis,”’ or
“ enferoptosis,” which, as has been mentioned, is largely due to the =ame
causes as the displacement of the kidney (mmpﬂrL p. 135).

Symptomatology.—In not a few cases wandering kidney, espe-
eially if the right, gives rise to no symptoms whatever, or the sy mpmms
ﬂnlv begin to appear when the dislocation has attmnmi a certain degree,
sometimes quite suddenly after some violent bodily movement, concus-
sions, or the like. In other cases the dislocation itself may be unpro-
ductwe of symptoms, but when the patients discover the tumor in the

! Gezammelte Abhandlungen, Frankfurt, 1856, p, 812.
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abdomen they begin to worry, become depressed, and fall into a hypo-
chondriae state.

In most cases, however, the patients experience a variety of unpleasant
oppressive, dr.;lggmg or ]‘.Iﬂlllflll sensations, and cases are not very rare
in which there are violent pains and culick}' attacks of various kinds.
The symptoms become intensified when the patient assumes certain posi-
tions or goes through eertain movements that tend to exert severe trae-
tion on the renal nerves or the organs conneeted with the kidney, during
n.lthmg leaping, dancing, and the like. On the other hand, they dis-
appear in the dorsal ]Hr‘-111t1|l and when the patient lies on thL affected
side.  Ovwerloading of the stomach sometimes gives rise to the eharae-
teristic discomfort.

The pain may be localized in that portion of the body which eorre-
r-:]wm]a- to the l.]l‘-vplﬂi;u{l kidney or it may radiate in various directions ;
it may be constant or may occur paroxysmally in the form of cardialgia,
intestinal colic or some variety of ueuml;_}_l 1—intercostal, lnmbar or
crural neuralgia, or sciatica. At the same time there may hc digestive
disturbances of every kind—anorexia, nausea and vomiting, irregular
action of the bowels, and the like.

Az the condition is nearly always associated with other troubles,
especially in the sexual organs or with enteroptosis and a general neuro-
pathic eondition, it is often difficult to decide how much of the patient’s
discomfort is due to the kidney displacement. Conversely, in other
cases these svimptoms may be primary and bring about extreme nervous
perturbation and lead to newrasthenia or hysteria.!

The jaundice which is sometimes observed has been explained in
various ways. Bartels and Miiller-Warneck * believed that the displaced
right kidney exerts pressure on the descending portion of the duodenum
and thus prevents evacuation of the bile as well as of the stomach con-
tents, and through the latter becomes the cause of gastrie dilatation which
i= not infrequently present (5‘.1:{3 p- I?nr:l. On the other hand, it has
been objected with perfect justice that in the great majority of cases the
kidney itself is extremely movable and cannot, therefore, very well
exert pressure. As to the relation between wandering kidney and
enlargement of the stomach, or, as the writer is led to believe by his
investigations, foreible downward displacement of the stomach, which is
even more frequent and is probably the primary condition, it appears to
him that both are manifestations of enteroptosis—i. e., independent of
one another and due to a common cause. It is quite possible that the
traction exerted by the kidney on the duodenorenal (hepaticorenal) lig-
ament may increase the distention of the descending portion of the
duodenum, which is already stretched by the displacement of the stomach,
and thus eanse a narrowing of the orifice of the common bile duct and
pancreatic duet, and permit the development of jaundice.

! Edebohls ( Centralbl, f. Gyniik., 1898, No. 40) believes that the symptoms observed
with wandering kidney are pmducer.l by '11]]:&!111114:1!-15:, which frequently accompanies the

renal condition.
® Berlin, Min. Woch., 1877, No. 30.
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The complication of wandering kidney with gall stones and jaundice
depending upon their presence is not infrequent.

Other symptoms may be caused by the traction of the downwardly
displaced kidney. In the case of a woman, fifty years of age, with bilat-
eral wandering kidney, the writer saw an aneurismal LllLlthlun of the
abdominal aorta which was possibly due to the traction of the two renal
arteries on the wall of the aorta.

On the other hand, pressure symptoms are rarely caused by the dis-
placed kidney, which usually rests upml and between loops of intestine.
Nevertheless E. Hahn and Franck ! repeatedly observed symptoms of
ileus which they attributed to wandering kidney ; and Girard, cited by
Rayer, observed in a phthisical woman edema of the right leg which he
believed to be due to the pressure of a wandering right kidney.

The occasional occurrence of pain and weakness in both lower extrem-
ities, which had been observed in Rayer’s time, is worthy of being men-
tioned ; the pains are sllg}_,ﬂ:-th e of tabes, and are p r‘-"-‘lhl".' due to distor-
tion and inflammator v irritation of the lumbar plexus.?

The symptoms are frequently worse during menstruation, but almost
always in women who continue their usual mode of life mul occupation
tlllrlllg the period ; while in those who keep quiet and lie down the
inflnence of menstruation is less noticeable,

In strong contrast to these disturbances and discomforts, the function
of the Eidneys usually goes on undisturbed ; at the most the patients
may complain of frequent micturition, a symptom that is perhapz more
LurrLLtlv explained by the di--illdcemmlt of the pfe]ll:_. organs than by
that of the kidney. In a ease observed by Apolant ? there was marked
polyuria, which disappeared after the kidney was replaced.

Stagnation of the urine caused by kinking of the ureter, as already
referred to, and leading to hydronephrosis, is a somewhat more frequent
occurrence. I kinking of the ureter takes place suddenly, with twist-
ing of the vessels and the nerves supplying the kidney, an acute and
stormy pmture develops, which was first deserihed by Dietl * as
“compression of the kidney,” because he helieved that the L]{lnev
became wedged between connective tissue and peritonenm ; Gilew al-.l,
on the other hand, thonght that the condition was due to compression
of the ureter between the kidney and the vertebral column. The attack
resembles renal colie ; the urine is =eanty and high-colored and contains
either from the nutaet or, more genu:n]]x , as the attack subsides, muecus
or pus and sometimes blood. The abdomen is hard and tense, and if
palpation is possible a tumor eorresponding to the distended l-.u]nu}' can
be recognized. With appropriate treatment copious diuresis takes place
and the symptoms soon subside.

! Berlin, Min. Woch., 1889, No. 10, p. 208,

* The writer has seen 2 cases of pmmmmr:c:i tabes in women with right-sided wander-
ing kidney ; Schwerdtfeger, Diss., Greifswald, 1886 (cited by Franck), mentions a similar
case, and Habel (Centralbl. f. inn. Med., 1897, No. 7) found among 68 cases of tabes 6
cases of wandering kidney, all of them among the 24 women.

> Wien. med. Woch., 1864, Nos. 36 and 37,

4 Thid. § Oesterr. Zeit. f. prakt. Heilk., 1865, No. 18,
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In other cases the symptoms are less violent and stormy, stagnation
of the urine develops with moderate distress to the patient, disappears
again only to return at the slightest provocation, and a condition cor-
rectly designated by Landan as periodic hydronephrosis dev elops, the
eommonest cause of which is wandering kidney.

Owing to the kinking of the vessels and the resulting vascular stasis,
albuminuria with or without casts, and even a variable degree of hem-
aturia, may make its appearance.’

The objective sy mptom of wandering kidney is a tumor in the
abdomen, which can be felt throngh the abdominal walls whenever the
conditions are not too unfavorable for examination. The latter is best
performed with the patient in the dorsal or lateral position, with the
trunk slightly raised and the feet alzo somewhat elevated to relax the
abdominal muscles.* The examiner then places one band—the left in
cazes of 1‘51_}11[---i:1m1 wandering kidnev, and wviee versd on the lumbar
region, and the other on the corresponding side of the abdomen {nsmlll_}
the right), and gently presses the soft parts from behind forward against
the hand on tlw abdomen, which is pressed in as dmp]v as possible, or
the patient is told to take a deep breath at the same time. Unless the
abdominal walls are exceedingly tense or loaded with fat, the displaced
kidney will be felt as a smooth tumor, presenting the characteristic
shape and consistence, Sometimes the examiner will be more successful
if he will have the patient suddenly change from the dorsal to the lateral
position, or ask her to walk up and down before the examination, so as
to displace the kidney downward and forward.  On the other hand, the
writer is not much impressed with the expediency of examining the
patient while she is standing or bending over, or is in the knee-clbow
position, all of which positions have been recommended, because in these
positions the abdominal walls are more distended or else the patient
involuntarily renders them rigid. The tumor is readily movable,
IC‘-|}L{‘I.I.]]\ in the upward direction toward its normal site ; gentle press-
ure is not painful, but by exerting downward traction a pain can be
elicited. The percussion note over the tumor is dull with a tympanitie
element, the intensity of which will depend on the degree to which the
organ is covered with eoils of intestine. In very much emaciated
individuals the lumbar region on the side cor mhpml{llng to the wander-
ing kidney appears flattened or depressed when the patient is standing
or lving in the prone position or in the knee-chest position, and a similar
difference is sometimes observed in the percussion note of the two sides
over the region of the kidney. In the rare cases in which displaced
kidney is adherent to the surrounding structures, and when the kidney
is diseased (hydronephrosis), the physical signs are, of course, corre-

spondingly modified. (See also under Diagnosis.)

Course and Termination; Prognosis.—Wandering kidney

"It has heen shown by Menge [ Minch. med. Woek., 1900, No. 23) that pressure on the
dizplaced kidney, as during palpation, may easily produce hematuria and albuminuoria.

¥ The usual method of hending the knees is often accompanied by a contraction of

the abdominal museles which renders them rigid, and the writer therefore prefers the
above-described position.
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may develop suddenly or gradually, and when left to itself usually persists
until death oceurs from some other cause, as the condition itself is not
fatal ; at least not directly fatal. If the above-deseribed symptoms and
the {llat.lll‘ihl]]t’f_‘n of digestion and nutrition are severe and the condition
last a long time or is greatly protracted, the health may eventually be-
come undermined or the kidney may become the seat of a fatal disease,
such as pyonephrosis,

Fluectuations in the elinieal course and in the symptoms are extremely
common and usually depend on the causal influences enumerated. In
itself the displacement does not cause fever, which, aside from accidental
complications, occurs only with so-called ¢ compression ” of the kidney,
or ¢ Dietl’s crisis.”

The prognosis, =0 far as life is concerned, is therefore favorable,
although during an attack of compression of the Kidney, such as has
been deseribed, the possibility of a fatal issue from collapse or the
development of peritonitis cannot be absolutely excluded. As a matter
of fact, such a termination has been seldom or never observed. The
prospect of recovery since the introduction of nephrorrhaphy is better
than formerly (see Treatment); recovery without operation 1s not
impossible, although it rarely takes place; while, on the other hand,
an amelioration of the symptoms is quite h*e.’-quoutlv achieved,

Diagnosis.—A positive diagnosis of wandering kidvey is based
on the demonstration of the dislocated organ, which is possible in many
cases by careful examination, if necessary repeated under anesthesia
(see p. 140), for when the abdominal walls are very fat or sensitive,
examination may be practically impossible without the aid of narcosis,
If the entire organ can be palpated and the typical shape, the hilus, or
even the pulsation of the renal artery be felt (E ithurst}, and if tlu,
viseus can be [lu-thml up under the liver, all doubt in regard to the
nature of the tumor is at once removed, But even when the outline of
the tumor is only approximately like that of a kidney, the diagnosis can
be made with a fair degree of certainty by taking into consideration the
symptoms and changes produced by changes of posture ; by considering,
too, that the patient is a woman, especially one with relaxed abdominal
walls ; that the tumor is in the right side of the abdomen and exhibits
the other characteristics of wandering kidney, such as mobility and a
moderate degree of sensitiveness ; and that possibly flattening of the

right lumbar region or disappearance of dulness on perenssion is noted
when the patient i3 erect or in the prone position. The condition is
most likely to be confounded with a constricted hepatic lobe (Sehniir-
lappen), particularly the tongue-shaped prolonged anterior lobe, or with
the ttheul}d gall bladder frequently found after repeated 1tta{3L:, of
gall-stone colic. There is a notch between such a lobe and the head
of the gall bladder which closely simulates the hilus of a kidney ; the
lobe can often be turned over so that it apparently occupies the position
of the kidney; and the symptoms produced by gall stones are quite
similar to the symptoms of wandering kidney—for all these reasons a
mistake is quite possible. In order to avoid it, the suspected region
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must be carefully examined by palpation and percussion, preferably
with the patient lying on her left side, =0 as to decide whether the
tumor is connected with the liver and merges with the viscus or not.
Inflation of the intestine with air may assist in removing any existing
doubt, as in most cases an inflated colon will force the liver and gall
bladder against the abdominal wall, while the kidney is rather more
likely to be pushed backward.

Tumors of the omentum, on account of their great mobility, and,
to a lesser degree, tumors of the intestine and stomach, especially if the
latter organ has been pushed down, are next in importance as possible
sources of error. By a careful {*:‘Jn*-lilu'ltinn of all the subjective and
nluwtlw symptoms bearing on the question of diagnosis, and of any
changes in size observed {Imu]w a pmhuiutml period of observation, the
dmcﬂlrm- can usually be arriv ul at in these doubtful eazes; but 1f' the
question of operation is to be determined, examination umlcr anesthesia,
with inflation of the stomach or intestine or both, should never he
neglected.  The differentiation from ovarian tumors or even fecal accn-
mulations seldom presents any great difficulties,

It is well to be very conservative in diagnosticating mobility of the
left kidney alone, because the condition is extremely rare. The differ-
ential ﬂm;__m is in such a case must, in addition to the conditions men-
tioned, take into account tumors Gf the splenie flexure and descending
]mrth n of the I:_'Tr]ﬂl]_._ and downward []i:—'Ilh]{'l,'ll'jL'nT of the 5])]0{:11 (w:sm-
dering nplcmj the latter differs from wandering kidney inasmuch as it
s Il-lll“". in close contact with the abdominal wall, and therefore yields
dulness on percussion.

A= for the diagnosis of wandering kidney in men, one should be
doubly cautious.

When no tumor can be felt and the usual gymptoms and etiologic
factors are ascertained to be present a provisional diagnosis only may
be made.

While the existence of wandering kidney may be surmised when the
viscus is fixed or otherwise diseased and swollen or enlarged, it is
|1]1]}0-=¢-111|v to make a positive diagnosis unless the fact of the kidney
having been movable had been previously known.

Treatment.— The prophylazis of wandering kidney includes the

avoidance of all the conditions or influences that favor its production,
the prevention of any traumatism, and above all great cantion in allow-
ing the woman to get up after childbirth until the expiration of the
puerperal period, and careful attention to everything caleulated to further
the involution of the distended and dis Inld{*tﬂ struetures,

The treatment may be curative or }JHHH’F“H, (n:bm]}l{-tP TeCOVery, in
the sense of replacing the organ and -.wm;ng itz attachment in its
normal position, may be brought about in ecases that have not gone too
far by keeping the Imtwui as much as possible in the dorsal position
for a long time—that is, a number of weeks., An appropriate masf-cure
or forced teeding, 1.1.]11(:!1 causes a deposition of fat not only in the

apsule of the Ll(lnr-j.', but alzo in the omentum, mesentery, and sub-
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cutaneous cellular tissue of the body, and thus inereases intra-abdominal
pressure and the tension of the abdominal walls , will materially con-
tribute to the success of the treatment, besides being indieated h} the
nervons and neurasthenie -'r'mptunh which are rmnlmml} present.  As
massage usually forms part of a mast-cure, it is well to add a caution
against using pressure on the kidney, on account of the possibility of
thus inducing albuminuria and hematuria (p. 140). Such a course of
treatment requires a great deal of patience, and this often proves an
insuperable obstacle in the case of many sufferers from the disease,
otherwise it would probably be more snecessful than it actually is.

The condition ean also be cured by operative procedures, the most
successful of which is nephrorrhaphy or nephropexy, which was first
performed by E. Hahn.! - For the technic of this operation the reader
is referred to text-books on surgery. The immediate result of this
operation is almost always excellent, and the subjective symptoms

auzed by the wandering L;{iner are at once removed. As regards the
permanency of the eure, however, the results are somewhat less favor-
able, for in a portion of “the operative cases the kidney, after a variable
]ungth of time, again becomes dislocated. But, as in other cases,
recovery is permanent or, at least, there is no return for a number of
years, as the writer’s own observations have shown him ; and as the
u]mmtmn in itself is practically free from danger, it may be recom-
mended in every case in which the symptoms are severe and entirely
or chiefly dependent on the mobility of the kidney and have been
relieved only in part or not at all by palliative treatment.®

In accordance with his above-mentioned view (p. 138), Edebohls
recommends the operation for appendicitis, either alone or in combina-
tion with nephropexy.

Palliative freatment consists in the employment of mechanical con-
trivances designed to push the kidney backward and upward and to pre-
vent any further downward descent. To accomplish this purpose a
variety of abdominal binders, bandages with or without pads, con-
trivances like hernia trusses and corsets, have been recommended.
Most of these appliances are very uncomfortable to the patient and
are not more effective than a simple elastic abdominal binder, made
to order, with tapering extremities that are laced over the sacrum
with elastic laces ; the binder is provided with soft elastie perineal
straps or covered rubber tubing. When the abdominal walls are
very much relaxed a soft pad or folded towel may be placed between
the binder and the body over the region of the ki l'.]lli."} The long corset
extending to the pubis, recommended by Landau, is usually well borne
and is equally effective ; the same may be said of I‘hlllpp s corset.
The writer has recently adopted the pfﬂu of having his patients wear a
kind of bathing-trunks with a broad elastic front, which has proved to

L Centralbl. f. Chi., 1881, No. 2.

#In regar:l to the permanent resultz of nephropexy, P. Geizs (18 Jalre Nieren
chirurgie, Marburg, 1900), quoting from Kiister's statistics, gives 20 recoveries out of 34

uncomplicated cases, or 85.2 per cent. R. Wolff { Deutseh. Zeits. f. Chi., xlvi.) saw the
good result persist in 1 case for fourteen years,
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be quite comfortable.  During the night, when the patient is in bed, all
these appliances may be taken off. 1t is needless to say that even when
these binders, corsets, and other appliances are worn, the patient must
avoid sudden movements and concussions of the body. During menstru-
ation the woman should keep her bed.

It is important to say that regularity in digestion and the action
of the bowels is to be maintained, and if, notwithstanding these
precautions violent attacks of pain oceur and cannot be relieved by
rest, wet compresses or some other simple measure, nareotics, especially
morphin, either internally or hypodermically, may be necessary.  Jtir-
pation of the kidney, w hich used to be recommended and even carried
out in eases of this kind characterized by severe and obstinate symptoms,
has become superfluous since the introduction of IH_’]J[]I‘UI!LJ\}’ It could
only be considered in conditions in which nephrectomy is indicated for
other reasons, The so-called “ compression phenomena ™ can usually be
relieved by rest in bed, hot eompresses, and, if necessary, morphin.

Senator’s views on movable or floating kidney are so clearly stated
and are so sound that they must meet with the general approval of physi-
ciang, except perhaps those who radically and, we believe, unwarrant-
ably advise operation in nearly every case of obseure abdominal or
nervous complaint in which they are able to palpate the right kidney.
Operation ought not to be advoe ated until other remedial measures have
been attempted. The rest cure with foreed feedings, dietetic cure for
the mucous colitis that is oceasionally present and is, in reality, of
greater importance than the prolapse of the kidney, encouraging sug-
gestive therapy, the wearing of the simple abdominal supporter—all
these agencies should be tried before the resort to the knife. And it
must be remembered, too, that not a few failures either to keep the
kidney in place or to lieve symptoms have followed nephropexy.
When the operation is deemed necessary and there is marked diastasis
of the reeti muscles, at the same time as the operation on the kidney
these can be hmught together with edges freshened, and in this way the
tone and firmness of the abdominal wall can be restored. J. Clarence
Webster ! has called espeeial attention to this point.

The writer's own experience is that in the majority of women
patients seen in office, home, and hospital practice, the right kidney
can be palpated, very rarely the left. In most of these cases no symp-
toms attributable to the kidney are to be discovered. In a goodly pro-
portion of these patients the kidney can be felt as a whole—i. e., its
upper and lower poles can be felt, and there is plainly to be made out
inspiratory descent of the organ. In many of these there is no dis-
eomfort arising from its free mobility. Of walue in the examination
is the fact that the kidney, when displaced from its bed by the left
hand of the examiner and by the patient taking a deep breath, can
be held down between the two examining hands, so that it will not
rise on expiration until it is freed by a gradual loosening of the
bimanual grasp, when it suddenly and with a little jerk, which is often

L Jour., Am. Med. Assoe., 1903,
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felt by the patient and startles her, slips back into place. A gall
bladder or a tumor of the intestine will not behave in this manner. A
movable kidney always feels “slippery.” The writer can heartily
approve of Senator’s advice as to not having the knees drawn up
while examining for the kidney. Ocecasionally this procedure helps
relax the abdominal muscles, but very often it brings about the opposite
result. It is generally plLﬁH"lhli-‘ to have the patient lying flat upon
the back, with the thighs and legs extended, or, as Senator suggests,
with the feet propped up, as on one or two pllluu s,

While a movable or even a palpable kidney in man is much rarer
that in woman, it is oceasionally seen—the writer should say in about
1 in 50 of men examined. He has seen in 3 men bilateral neph-
roptosis, and with the ordinary Glénard’s complex of symptoms. In
his own experience the right kidney in men, as in women, has been
oftener palpable than the left.

It is often unwise in talking to the patient to refer in any way to
the fact that there iz a floating kidney. The laity do not always dis-
eriminate as they should between this simple dislocation of the kidney
and an organic affection. Too often with them any disease of the kid-
ney is synonyvmous with Bright's disease, and Bright’s disease to them
means certain death. Or, owing to the prevalence of the fad for operat-
ing on floating kidneys, the moment theyvare told timt they have this
dreaded condition they are constantly haunted by the vision of a serious
surgical procedure. The effect of all this on the neurasthenic possessor
of the movable kidney is anything but pleasant or benefieial. The
treatment of this condition is truly on the border line between medi-
cine and surgery, and it often takes the combined wisdom and tactful
effort both of ]}hhu ian and surgeon to carry an aggravated case to
a successful issue.—FED. |

NEURAIGIA OF THE KIDNEY.
(Renal Colic; Nephralgia.)

Pain in the kidneys in the majority of eases is eaused by gross ana-
tomie disease of the organs. Violent colicky attacks of pain are such
frequent attendants on the passage of foreign bodies, usually concretions,
as well as on neoplasms, that phv:-mmm have contracted the habit nf'
regarding these conditions as the only cause of renal eolie and the fre-
quently associated hematuria (nepfh algin hematurie ). But since opera-
tions on the kidney have become more frequent in recent times, it has
heen ascertained that other conditions which frequently receive lmt little
attention are capable of producing renal colic with or without hema-
turia, and that in very rare eases no cause whatever is to be found,

Among such conditions eapable of eausing renal colie are: disloca-
tions of the kidney, which, even though it may not overstep the physi-
ologie limit, or exceed it but little, may cause violent attacks of pain
in sensitive persons with hyperesthesia of the abdominal sympathetic

10
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nerve (Talma'); fwisting of the pedicle of the dislocated kidney Saee
Wandering Ixu]uw, P- 1'3‘!]; adhesions, which may be strained in di

ferent positions of the body, and even by respiratory or severe peristaltic
movements, o as to bring on attacks of pain (H. Senator ?); and finally
it has heen reported by J. Israel? as well as by Guyon, Albarran,
Legueu,* that one of the most frequent causes of hematuric nephralgia
is an acute congestive swelling of the kidney, which frequently begins in
old inflammatory foei, leads to distention of the capsule, and may be
relieved by incising that structure. Against this theory may be urged,
in the first place, that the severest forms of sw E‘l]lllE of the kidney
with distention of the capsule, such as are frequently observed in renal
congestion and in acute diffuse nephritis, are never, or only in excep-
tional cases, attended by true colicky pains; and in the second place,
that in many of the cases said to be cured or improved by splitting the
eapzule, the corresponding kidney was not found to be swollen at all,
but, on the contrary, small and relaxed, and the success of the opera-
tion had to be attributed to other factors, such as separations of adhe-
sions and anchoring of the kidney which had been abnormally movable.®

It =hould also be borne in mind that attacks of pain referred to the
region of the kidney may have their origin in affections of neighboring
htI'lll."tlll'E'*- such as aneurizm, diseage of the vertebr: al column, and the like.

DBut qfh:-r excluding .111 such conditions there still remains a small
number of cases of renal colic, with or without hematuria, in which it
is impossible by the most careful maero- and microscopic examination
to discover a cause, and which must be accepted as cases of true neural-
gia of the kidney or nephralgia. (See also Hematuria, p. 54.) This
nenralgia may oceur seeondarily—the so-called denteropathie form—as
a sequel to or concomitant of other nervous affections ; or it may occur
guite independently—i. e., it may be prrimary or idiopathie.

Among the secondary renal n(-nmlgw: should be included the form
of colic described at the same time by Raynand® and Lereboullet?
which occurs in the course of tabes, and to which they gave the name
¢ erise nephrétique,” on the ground that it is analogous to the  gastrie
erises.” It is said to resemble closely the colic oceasioned by renal
ealenli, and to differ from the latter by the absence of hematuria and
of the passage of concretions. Aeccording to Raynaud, the pain in this
disease appears to show a predilection for the left kidney.

It is P[:f-mlhlu that many of the neuralgias and colicky attacks that
occur in hysteria also belong to this category ; the pain in these forms
radiates from the loins toward the bladder and is accompanied by
strangury.  Many of the hyperesthesias designated as “ ovarian’ are
probably of the same character. B. Guisy * believes that these neural-

! Dentsch. Areh. f. Hin, Med., xlix., p. 286,

2 Deutech, med, Woek., 1902, No. 8, and dizscussion thereof in No. 9.

2 Loe. cif. § Ann. des mal. des organes gén.-urin., 1898 and 1899,

# The same opinion has just been expressed by Th. Rovsing ( Hospital-sfidende, 1902,
Nos. 1-4, abstract in Dentsch, med. Woeh., 1902, No. 6, Literaturbeilage).

& Areh. gén. de méd., October, 1876, * (fuz, hebdom. de méd, ef de ehi., 1876, No. 31

8 Progres med., 1897, No. 17.
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wias in hysteric subjects may be oceasioned by spasmodic contraction of
the ureters.

The term idiopathic or priimary renal newralgic munst be reserved
for the rare ca=es in which all the eauses here enumerated can be
excluded, although that is rather difficult when no operative autopsy is
performed. For, as the pain of neuralgia in nowise differs from that of
renal colic which iz not of purely nervous origin, being caused by some
oross alteration, except possibly by some change in the 111'111{.-—w|m-]|
however, may be entirely absent for a variable length of time or even
]}Ernmuulth' in the last category of cases—it is practically impossible to
make a positive diagnosis from the symptoms alone ; at best a provisional
diagnosis may be made if, ]Ilﬁtﬂlll]:-td'tl(ll!lg 11.:11g-1:'::|nti|1 ned observation,
no indieation of any gross renal affection, especially the formation of
coneretions, tumor, or abscess, ean be found.! In these obstinate cases
the diagnosis ean be made only by exposing the kidney, and if that
fails to reveal a cause for the pain, such as adhesion or twisting of the
pedicle, by laying the viseus open. The therapeufic indications ascer-
tained by this explorafory intervention ean be satisfied at the same time.

It is needless to say that these operative pnmwluw-q are not to be
emploved unless the medical freatment, which is always to be tried for
the relief of the ordinary and much more frequent kinds of renal colic,
has proved useless and the symptoms become intolerable or the hemor-
rhage, which iz frequently present, becomes alarming.  As a rule, some
suspected or unsuspected anatomic lesion is found in such eases, and
if it is removable a radical operation may be performed at the same
time.

It is a noteworthy observation that operative interference, when
made for the purpose of establishing the diagnosis, is sometimes followed
bv cure or, at least, an amelioration of the symptoms lasting for a
variable period in many of those rare eases in which no cause for the
p:un and hemorrhage is found. This unpxpwtq:-:l result may be c}..pl'l]m_'{l
in part by the fact ‘that in the act of removing the kidney from its bed,
inflammatory exudates and adhesions 1’.11‘111'“1‘111L upon and compressing
the renal nerves are broken up ; otherwise it would have to be assumed
that the operative intervention acts by suggestion.

These unintentional therapeutic effects present some similarity to
the resultz often obtained by bloody or bloodless sfrefehiing of the nerves
or even of the spinal cord in tabetic and other forms of neuralgia, and
it iz a debatable question from this point of view whether in the above-
mentioned renal crises of tabes and in the severe renal neuralgia of
hysteria simple exposure of the kidney followed by reattachment of the
organ may not be justifiable as a last resort.  Such a procedure may be
characterized as almost without danger when the present methods of
operation are employed.

[In nephritiz neuralgic attacks are extremely rare, vet they are ocea-

' Gowers (Handb. der Nervenlkrankh., translated by Grube, Bonn, 1892, iii., p. 230)
relates a case in which periodic attacks of pain in the region of the kidney continued for
forty years, although the presence of caleuli could never be demonstrated.
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sionally seen, as in eases described by Martens,' in which periodic pain
referred to one kidney, with hulmtuul led to the suspicion of stone, yvet
at the operation unlv l'.hl‘ﬂl:l]!.‘ thLHLhTIlhlt{}lH nephritis was found,

The possibility that the mplmligm with or without hematuria is one
of the visceral manifestations of' the erythema group of diseases shounld
also be kept in mm:l, and search for other evidence of this condition

should be made.*—En. |

CIRCULATORY DISTURBANCES OF THEKIDNEY : THROM-
BOSIS AND EMBOLISM ; HEMORRHAGIC INFARCT.

ACTIVE HYPEREMIA.

Active hyperemia of the kidnevs which i the result of increased
pressure in its arterial system has little clinical importance, becaunse it is
practically always a eoncomitant or sequel of other conditions.

The attempt has been made to study the effect of active hyperemia
by experimentation, but the methods employed for this purpose, consist-
ing in ligation of the aorta below the renal arteries, division of the
renal nerves, and the injection of blood into the vaseular system, are
either uncertain in their action as regards raising the pressure in the
kidneys, or they give rise to numerous secondary disturbanees.  Judging
from the experiments that appear to be the most suecessful and from
experiments on surviving kidneys Hlmup:h which blood is forced arti-
ficially, the chief effect of a rise in arterial pressure in itself is an
inerease in the gquantity of urine excreted and an increase in its most
important solid constituents—urea, ete.?

The pathologic conditions in which active hyperemia of the kidney
occurs are : (1) Tnflommations of varions kinds, the inception of which
is, of course, marked by dilatation of the w--:*l» and acceleration of the
hlmxl-.-,trmm, as well as by other changes in the vessels. (2) The loss
of one kidney, which causes an increased flow of blood to the other kid-
ney with increased funetional activity, unless such a result is antagonized
by disturbing influence. (3) Inereased activity of the left ventriele in the
absence of any obstacle in the aorta or renal arteries to the access of a
greater quantity of blood to the kidneys. (4) Diabetes nellitus and
insipidus ( probably), as well as many diseases of the nervous system
(medulla oblongata, n!.lljpathr-tu] in which, on account of paralysis of
the constrictor or irritation of the dilator nerves of the renal vessels,
more blood passes through the kidneys. (5) The direct effect on the
renal vessels of certain divretic (harntiihiger and diuretischer) substances ;
a gronp that may as well be added here, although it does not represent
a pathologie cause of active renal hyperemia.

The increased blood-supply and more liberal nutrition bring about a
greater functional activity of the tissue elements, which, if protracted,
lead to hypertrophy of the organ. (See Section V.)

! Deutsel, med. Woel,, xxx., 45; Ver r'nr:af.lwfrl-rp L' 1665.
2 0 Osler, Am. Jour. Med. -":1'-:: exxvii., No. & l'w, 1904.
3 H. Senator, Albuminuria, 2d cd Berlin, 15':]0 p.
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Active renal hvperemi“n requires no treatment, especially in cases in
which it is the result of a compensatory process beneficial to the organ-
jsm, as in (2) and (3). In other cases the hyperemia disappears ﬂt the
game time as the dizease of which it is a feature,

PASSIVE HYPEREMIA ; CONGESTION OF THE KIDNEYS.

Passive or venous hyperemia of the kidneys develops whenever there
is some obstacle to the venous circulation. The commonest cause of
such obstruction is cardiac insufficiency, leading to stasiz of the blood in
the 1ight heart and general venous hyperemic ; much more rarely the
obstruction affects only the inferior vena cava or only one or both Tenal
veins, in which caze the venous stasis is local, being limited to the cor-
responding region.

CONGESTION OF THE KIDNEYS IN GENERAL VENOUS HYPEREMIA.

Etiology and Pathogenesis.—This form of L‘(II‘tg‘L‘ﬁliﬂn OCCITS
during the stage of so-called disturbances of compensation in cases of
valvular disease or disease of the myocardium or pericardium, and may
complicate any form of eongestion in the pulmonary circulation, what-
ever its cause, From the nature of things, it is always associated with
a lowering of the arterial pressure, and ('mm-qlwnt]v with deficiency of
the arterial h]uud-hupph to the organs, since the strength of the heart
iz diminished in all the conditions enumerated.

The effect of the cirenlatory disturbance in general venous stasis is
therefore made up of two elements—the obstruction to the venous flow
from the kidneys and the diminution in the supply of arterial blood to
the organs.  Both have heen studied experimentally.  Although clinical
conditions cannot be perfectly u,pmc]um,tl in animal ex periments, because
the insult in the latter must be more intense and of shorter duration
than morbid changes which develop more slowly, vet by taking eare not
to carry the obstruetion to the venous or arterial flow too far and
removing it from time to time or keeping it incomplete, conditions
approximately comparable to clinical eonditions ean be achieved, and
such experiments contribute not a little to the elucidation of the processes
that take place.

It has been shown by experiments performed by the writer,! Fry-
linck,? and Alb. Seelig? that, when the venons cirenlation in the len-::-v
is lntﬂrﬂl]}tﬂd for a short space of time, hyperemia develops first in the
medullary layer and is chiefly confined to that region, the vascularity
of the cortical substance at first showing IIH]{‘ if any increase. The
excretion of albumin likewise takes place first in the uriniferous tubules
of the medullary substance.

On the other hand, incomplete or temporary interruption of the
arterial blood-supply produces venous hyperemia in the cortieal sub-

! Dbie Albuminurie, ete., 2d ed., p. 73.
I (derzeukingen over venenze Shovingen i de Nier, Leiden, 1882,
2 Arch f. exper. Path. u. Pharmakel., xxxiv., 1804, p. 23.



150 DISEASES OF THE KIDNEY.

stance, the glomerular vessels in particular become greatly engorged,
and albumin is excreted into the capsules of the Malpighian bodies.

['nder elinical conditions, therefore, general venous hyperemia, which
s u-;ualh attended by a diminution of the hlumlﬁupph, should lead to
engorgement both of “the cortical and of the medullary substance ; and
if, in addition, the exeretion of albumin takes place, the latter would be
m]n:{:tul to occur both in Bowman’s capsule and in the uriniferous
tubules of the medullary s-_xuha-_:t:luue, When the cirenlation is interfered
with for any length of time, the evil effects produced on the tissues, the
glomerular vessels, and on the epithelial cells of the capsules and urin-
iferous tubules, especially in the cortex, are due chiefly to the diminution
of the arterial blood-supply.  Finally, a= the result of stasis, edematous
infiltration and distention of the interstitial connective tissue, with
gradual thickening and selerosiz, are superadded.

The albuminuria of parturition, which has already been discussed
(p. 8), should receive mention here, as it is on the boundary line
between health and congestion of th(’ kidneys, It is probably caused
by a combination of the increase in the intra-abdominal pressure incident
to pregnancy and the general venous stasis produced by the severe hear-
ing-dowr pains, and nhu-.lpp{-.lh atter childbirth becanse both causes then
cease to be operative.

Pathologic Anatomy.—In recent cases, hefore the sequel®
referred to have had time to develop, the kidneys present a variable
degree of swelling, depending on the degree of the congestion, the
transverse diameter being chiefly affected ; the organs are rounder,
heavier than normal, of a firmer consistence, and of a darker color.
The L'ﬂpuu!v i= smooth, not infrequently thin, and strips readily. The
surface of the kidneys is dark red, and the uiellate veins are well devel-
oped and engorged. The organ bleeds profusely on section ; both the
cortical and the medullary substance are a darker red than nnrma] the
color being deepest in the medullary portion, especially at the b{ISI}‘- of
the pyram ul-,, and beecoming gradually paler as the papille are ﬂ}i]‘rmaehed
The Malpighian bodies appear as dark points and are more conspicuous
than under normal eonditions.

In this stage microscopic examination reveals engorgement of the
interstitial veins and capillaries, and in eross-sections the uriniferons
tubules are seen to be compressed. The glomeruli also are overfilled,
but the engorgement i= not uniform. When the congestion is extreme,
=mall extravasations of blood may be found here and there in the inter-
tubular tissue and even in Bowman’s capsules ; there are evidences of
the exeretion of albumin in the capsules, and hyaline casts are found in
the uriniferons tubules of the medullary layer.

If the congestion continues for some time, the appearance of the
kidneys gradually changes as the result of the above-mentioned nutri-
tive disturbances ; from the condition of *evanotic induration” the
organ, by a form of shrinking, passes into the ¢ contracted kidney of
congestion,” as Bollinger has called it. The swelling of the 1~.111nev
and the dark-red discoloration eradually diminish, and if the Lﬂﬂgﬂﬂtl{]ﬂ
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continues for a long time the organ becomes smaller and paler than
normal, the ecapsule slightly thickened, and in places adherent to the
kidney. The surface of the organ is piliml here and there with retracted
sears, some of which represent the remains of minute infarets, while
others indicate destruction of the parenchyma by the long-continued
congestion,

While the Malpighian bodies and uriniferous tubules do not at first

show any marked changes, if' the congestion continues the epithelial
cells underg w0 granular lmulmg and fatty degeneration and are cast off,
the excretion uf albumin into the 5_lulm-1'11|| “becomes more ceneral -m:l
more JhllmLmt, and the tufts themselves are gradually {‘UIH[H"Q*-‘-HI an
diminished in size until they are totally destroyed, w hile the ¢ apsule and
membrana propria of the uriniferous tubules Hili]{:lgt} thickening. In
pronounced contraction the interstitial tissue between the uriniferous
tubules and the vessels, according to Schmaus and Horn,' is wider than
normal because of the deposition of a homogeneous Jml fibrillar sub-
stance, all the wvessels—arteries, veins, and capillaries—are greatly
thickened, especially the intima of the arteries. In places round-cell
infiltration is found.

» implieation of the kidney in universal
venous hyperemia hi}tl;l‘.w itself’ chiefly by the changes in the urine,
which were first .u].L‘L[LI-.lILh appreci inted lw imuhu The urine i!i
diminished in quantity, the color is darker than normal, the reaction is
strongly acid, and the speeific gravity rises to 1025 to ]{13{} because the
watery portion diminishes more than the other urinary constituents.
Owing to the diminution of the percentage of water, the urates show a
tendeney to precipitate as the specimen ﬂmh; and form the well-known
brick-dust sediment (seclimentuwm laterifivim), which is readily dissolved
by heating to body temperature, by neuntralizing or rﬂnflnrlnw the urine
alkaline, and appears under the microscope as amorphous golden-yellow
granules, which oceur either isolated or eollected into eylindrie or irreg-
ular masses. In addition to the pigment, which gives the sediment
its brick-red or pink eolor (uroerythrin, urinary pink), the urine may,
on account of the accompanying hepatic congestion, contain bile pig-
ment, especially nrobilin, less I'ruluu]tlx bilirubin.

"'Imm{,l' or later uffjmum appears in the urine, as a rule only in small
quantities, although sometimes the proportion exceeds 1 part in 1000.
Hyaline, and more ravely granular, costs make their appearance at the
same time with the albumin or soon afterward ; sometimes they may be
found before albuminuria develops, A few isolated fenl ocyfes and an
oecasional red blood-cell may also be found.

As regards the proportion of the various constituents of the urine,
the specific urinary substances—urea, uric acid, and urinary pigments—
are often relatively increased because the water is reduced more than
the solid constituents ; the percentage of sodium echlorid, however,
fluctnates within the usual limits. Neither the urea nor the urie acid

! Ukher den Ausgang der cyanotischen Indwration der Niere in Granwlaratrophie, Wies-
baden, 1893,
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i= absolutely increased ; on the contrary, they are rather diminished
because of the mtmimence with ingestion and assimilation and beeause
of the presence of other dlatulbmg factors, such as serous effusions
which contain urea.  When the urine contains albumin, glnl}ulin appears
to predominate (v. Noorden'). According to A. v. Kordnyi,? the urine
in renal congestion, when the kidneys are otherwise he: 111:]11', possesses
a higher nmlw, 1.1|:ll" concentration and its freezing-point 4 is lower than
ni rrmal On this account and because of the l‘-:,]ﬂtwe diminution of the

sodinm chlorid in the urine, the (iuutlmt,\, Gi - exceeds the extreme
normal limit, which v. Korinyi places at 1.69.

The albuminuria represents, as our knowledge of the mechanism of
urinary excretion and experiments demonstrate, the combined results of
the diminution in the supply of arterial blood to the vascular tufts and
of the pressure exerted hy the distended veins on the uriniferons tubules.
The last factor especially obstruets the flow of urine and possibly tends
to increase the absorption of water in the medullary layer (C. Ludwig).
As no other marked tissue changes take place until contraction super-
venes, because the supply as well as the escape of blood is never quite
ab rln-hﬂl complete restoration of function readily ensues, especially
when t]lL circulatory disturbance has lasted but a short time. For this
rea=on no sequelwe are chserved until contraction takes place ; for neither
the diminution in the exeretion of water nor the loss of albumin, which
i= usnally extremely insignificant, is fraught with danger to the organism.
Retention of specific urinary constituents does not take place in any
notable degree, and hence auto-intoxication—in other words, uremia—
does not oceur as in other forms of renal disease.  Fever forms no part
of the clinieal picture of renal congestion.

When confracted lidney has developed as the result of congestion
(see p. 259) the urine becomes pale, and this pallor, as a rule, per-
gists even in the presence of other symptoms of congestion, such as
evanosis, dvspnea, and edema. The quantity may be small, normal, or
even greater than normal, and the urine may contain albumin in minute
quantities or a mere trace, as in indurative nephritis due to different
canses,

In addition to the changes in the urine due directly to the renal
congestion, various other symptoms are present which depend on the
congestion in other vasenlar areas and on the primary disense. These
symptoms are eyanosis, dyspnea with other signs of engorgement of the
pulmonary circulation, gastric and intestinal eatarrh, swelling of the
liver, and jaundice, “;‘.\’Pl']ll# of the hemorrhoidal veins, headache and
stupor, and last but not least typic edema, both in its dev elopment and
in its extension, beginning in the most tlolmndent portions and gradually
spreading upward.

These symptoms, generally speaking, go hand in hand with the
urinary changes, d]tl]ﬂllgh one or the other may be more prominent at
times for reasons that are not alw ays quite clear,

v Patk, des Stoffwechsels, p. 328.  Zeit, f. Klin. med., xxxiv., p. 2
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Like these symptoms and their variations, the course, duratfion, and
progrosis in renal congestion de]mml on whether the causze of the general
venous stasis can be removed, and for how long a time. If] after the
condition has lasted for some time, it appears that the “contracted
kidney of congestion” has du'e]-::pﬂ(l, the prognosis becomes distinetly
more unfavorable.

Diagnosis.—The recognition of renal congestion in uncomplicated
cases is quite easy. It iz based on the above-deseribed changes in the
urine, the presence of other congestive phenomena, and the demonstra-
tion of a causal disease or condition at the bottom of the venous stasis,
some affection of the heart, lungs, pleura, or the mediastinum.

Simple non- ||1ﬂammtltn1'}' el congestion is distinguished from acute
and chronic inflammatory conditions of the Lulmﬂ-w by the above-
mentioned symptoms, by the smaller percentage of albumin in the urine,
by the presence of u rates in the sediment, by the absence of renal epi-
thelium and granular casts, and by the mqgmﬁc:mt number of mono-
nuclear leukocytes, or their entire absence. From amyloid disease of
the kidneys, {"E}I'l_[l;e-atl{lll is distinguished by the abszence of {"'r'é'llll'}--l-x the
distribution of the dropsy, the “diminished quantity of the urine, the
presence of a sediment, and the absence of any of the principal etmluglu.,
factors of amyloid tll"-.EEhP The combination of nephritis with renal
congestion is difficult to recognize unless the course of the disease is
known, but the differential diagnosis has little practical value.  Finally,
a contracted kidney due to some other cause, in which insafficiency of
the heart muscle has developed, may present a perfect picture of simple
renal congestion. In such a case the demonstration of hypertrophy of
the left ventricle and changes in the arteries, as well as of albuminuric
retinitis, would suggest the correct diagnosis even if no information in
regard to antecedent symptoms of contracted kiduney had been obtained.

[In some instances the true nature of the disease of the kidney
is recognized only by the therapeutic test,  Thus, if with rest in
bed, dlg‘ltdlh, ete., the heart becomes competent, and if at the same
time the urine becomes more plentiful, lighter in color, and of lower
specific gravity, and if the albumin and easts disappear, the proof
of the congestive nature of the renal lesion would seem to be clear.
—Eb.]

Treatment.—When renal congestion forms part of a general
venous hyperemia, it requires no special treatment ; all the prophylactie
and therapeutic measures indicated for the latter apl}l}f equally to the
former.

In order to prevent the development of congestion in patients
suffering from a disease in the course of which cardiac weakness is
likely to develop, everything that throws an excessive strain on the
heart muscle must be avoided—bodily and psyehic overexertion and
emotion of any kind, stimulating and heating food and particularly
beverages, unless the latter are indicated on account of collapse. On
the other hand, evervt,hmp that tends to mr-rﬂsc the f'm':r-? ::F the heart
in the way of ll} gienic or dietetic measures xercises,
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hydrotherapeutic procedures and the like—are to be recommended. For
a discussion of these the reader is referred to books on treatment of
diseases of the heart.  From time to time, in order to unload the vessels,
mild laxatives, such as bitter waters which produce watery stools, may
be given as special remedies,

When congestion has developed, its further progress should be com-
bated by eardiac stimulants, among which digitalis still maintains the
first plmm, notwithstanding the many remedies that have been recom-
mended as substitutes. The necessary directions for its administration
have already been discussed in connection with the treatment of dropsy ;
it may be added, however, that in order to spare the stomach the
drug may also bL given in enema, 1 to 1.5 gm. (say 15-20 m), or
(Ferman d.lrﬂfr:l"m may be given mtvmalh or hypodermieally in the
dose of 1 mm. (gr. ;). If for any reason digitalis or digitalin is con-
tra-indicated, some of the substitutes for lllwlmlh in m{iumn use may
be f:mp]u:,td, preferably the following, on account of their action on
the heart musele : squills, strophanthus, caffein, spurtein, convallamarin,
and in combination with these or sometimes by itself, camphor. If
these remedies prove powerless, the other procedures and methods used
for l'emmiug the edema, which is the most important symptom of
congestion, must be (*mpluwd either to reinforce or replace medical
treatment. For details in this respeet the reader is referred to p. 83.

RENAL CONGESTION DUE TO LOCAL CAUSES.

Loecal circumseribed congestion is produced in the following con-
ditions :

1. Any condition in which the pressure in the abdominal cavity is
raised and the eseape of blood from all the abdominal organs, as well
as the supply of arterial blood to the =ame, iz obstructed ; the latter is
somewhat less interfered with than the venous flow on account of the
great resistance to compression offered by the arteries.  Such conditions
are chiefly pregnancy, ascites, tumors, meteorizsm, and the like.

The ﬁmlm-v-; in the urine in thu-L mmllt]:uh differ very little from
those obtained in ceneral venous hyperemia (see p. 151); the other
symptoms of congestion are, of course, confined to the lower half of
the body, and consist of edema and dilatation of the vei ns, which may
oo on to the formation of marked varices,

2. Oecelusion or compression of the inferior vena cava above the renal
veins.  This may be caused by tumors and constricting cieatricial bands
in the ﬂmmum]m; tissie, iw thrombi that have either formed at the
seat of the obstruction or IJ-ne been carried from some distal peint, or
very rarely by inflammation of the vein itself. The effects produced
on the kidneys by this ocelusion of the inferior vena cava depend
chiefly on the seat and extent of the obstruction, as a more or less com-
plete collateral cirenlation may be established through the azygos and
hemiazygos veins and through an anastomosis of the veins of the renal
capsule, the suprarenal bodies, and the diaphragm, so that the conges-
tion in the kidneys gives rise to few symptoms. But if the collateral
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eirculation is insufficient, the degree of congestion in the kidneys will
depend on the force of the heart.

If, as in the majority of these cases, which are distinetly rare, the
force of the heart for any reason is diminished, a condition practically
similar to that which obtains in general venouns hyperemia will develop,
with the exception, however, that the congestion will be much greater
in the tributary arvea of the occluded inferior vena cava—that is, in the
peritoneal cavity and in the lower extremities. The urine presents all
the characters found in renal congestion developed to the highest degree,
On the other hand, when the action of the heart is gum] “the i-.n.lllu:é
will be engorged with blood, and thus differ from the condition in
general venous hyperemia, in which the arterial supply is diminished.
This engorgement of the kidneys will be limited only by the degree to
which the capsule may be distended, and resembles the form of hyper-
emia observed after experimental ligation of the renal veins. The
kidney becomes enormonsly eniu-rr-{l the vessels distended and filled
with blood, both cortical and murlullah substance, particularly the
latter, contain extravasations of blood, and the microscope reveals in
Bowman’s capsules and uriniferous tuhlﬂu coagulated albumin and
numerous red blood-cells. The secretion of urine in these intense

ades of hyperemia iz practically abolished ; at the most a few drnps
of bloody fluid loaded with albumin will be discharged into the ureters.'

C]lmr:.llh, these intense grades of hyperemia are probably never
observed, becanse death in all probability oceurs before the vena cava
becomes occluded ; but in a few very exceptional cases a degree of
obstruction, pra-:-tiu.zlly as complete as the writer has just described, has
heen ohserved in which the blood-supply to the kidneys was not dis-
turbed. Such a case has been reported by C. Bar tels.2  These cases
differed as regards the urinary findings from the ordinary form of con-
gestion deseribed under (. ]]. The urine was abundant, its- specific
gravity was not inereased but rather somewhat diminished ; it contained

a great deal of albumin but no urates in the sediment, w hwh consisted
of blood, epithelial tubules, and easts.

3. Obstruction or compression of one or both renal veins, In this
ease as in the preceding, the compression of the veins is brought about
by tumors or eieatricial bands, or by thrombosis resulting from a variety
of causes. Thus, the inflammatory processes in the kidney are espe-
cially apt to become the cause of thrombosis in the larger venous
trunks, and kemoglobinuria in miany ecases is a causal factor (see p. 62).

The changes produced in the kidneys by these loeal forms of con-
gestion vary with the degree of the obstruction to the blood-stream and
the length of time that the obstruction continues, just as in the case of
other forms of congestion. These changes have been studied chiefly
through animal experimentation, as clinical cases of this kind are usu-
ally complicated by other conditions. It appears from the investiga-

' 8. Cohnheim, Allg. Path., 2d ed., ii., p. 314.
: :'Linrenkmnkheiteu," in v. Ziemasen's Handb, der spee. Path. w. Ther., 1876, ix.,
i
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tions of Buchwald and Litten' that complete ocelusion of the renal
vein without any impediment to the arterial blood-supply first produces
the above-described conditions of engorgement, extravasation, and pro-
gressive edema, followed by eloudy swelling and fatty degeneration of
the E]]llth!.‘lllllil and, bLg‘mnm;_: with the sixth day after the ligation,
loss of volume going on to complete atrophy of the organ, owing to
destruetion and disappearance of the epithelial cells and the death of
the uriniferous tubules, the vascular tufts being comparatively well
preserved.

The observation first made by A. Favre? and later by v. Schilling,®
that after ligation of the renal vein on one side clondy sw t:lhu,f_) of the
epithelial cells lining the uriniferous tubules takes place in the other
kidney, is not without a practical bmlmg Favre states that in rabbits
the condition may go on to a fatal termination within from six to nine
days. In explanation he assumes that when one kidney is excluded
from the circulation, the other becomes flooded with metabolie products
and micro-organisms or ptomains, which are frequently present in the
blood, and the renal funetion is inadequate to the elimination of these
substances,

There are no elinical cases in every respect comparable to the liga-
tion of the wvein, beeanse in the diseases in which venous obstruetion
takes place the ‘arterial blood-supply is almost always diminished as
well, usually as the result of a diminution in the force of the heart.
The curions observation by H. Falkenheim * nught be compared with a
case of incomplete obstruetion of the renal vein without impediment to
the arterial flow. Thiz author observed that one of his patients devel-
oped albuminuria when he lay on his left side, albuminuria being due
to pressure on the left renal vein exerted by a very much enlarged
spleen. The quantity and other characteristics of the urine were normal.
This ease is in line with that of Bartels, which has just been referred to.

In most clinical cases, as has been stated, the force of the heart is
reduced. Nor does the venous obstruction oceur suddenly as in the
experiments ; it develops quite slowly and gradually and does not
always go on to total occlusion of the vessel.  IFor this reason, and on
account of the varied etiology of venous occlusion, the clinical picture
presents numerous variations.  The disturbances t]mt’ originate in the
kidneys are merged in the general symptom- mmp]{*x or elze they make
their appearance late in the disease, only a short time before the fatal
termination, and therefore eannot be studied in detail. From a consid-
eration of the results of experimental investigations, however, and a
comparizon with other forms of renal congestion the pathology of which
iz better known, it may be assumed that the urine, as a rule, is scanty,
of a high r~-]:-r~::~|fii:: gravity, and contains albumin and blood according
to the dvﬂﬁ-e of mnfre-f-.tmn hyaline casts and, if the duration is pro-
tracted, ]‘In‘!‘ilhl_‘_r' al=o Fplth@lml casts,

| Virekhow's Arekiv, vai,, 1876, P 145,
® Ibid,, exxxvii., p. 33, and cxxxix., p. 25.
;) R.u'd., CXXXYV., p. 470, ¥ Dewtsch, Arch. [0 Hin. med., xxxv,, 1884, p, 446,
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If the venous congestion affects only one kidney and the function of
the other kidnev remains normal, the changes in the urine are, of
course, correspondingly less conspicuous.

THROMBOSIS OF THE RENAL VEINS IN CHILDREN,

This form of venous occlusion develops as the result of general
cachexia, either alone or in association with thrombosis of other large
venous trunks, as those of the lower extremities or the large sinuses of
the brain. Like all forms of thrombosis, it was formerly, and even
in Rayer’s! time, regarded as the result of inHammation of the vessels,
until Virchow fully thiuued the nature of thrombosis in general, and
more particularly the origin of thrombosis in cachexia and marasmus—
marantic thrombosis,

Beckmann,? O. Pollak,* and Hutinel * have shown that thrombosis is
found oftenest in newborn and nursing infants who are in a depraved
state of health from pmfu-c diarrhea or other nutritional disturbance ;
it is much more iwqumt in the left vein, which, on account of its longer
course and its crossing the aorta, is more m}mhmi than the right. In
most ecases the larger branches only are occluded ; more rarely the
thrombosis continues into the farthest veins of the pyramids, which in
longitudinal section appear to be traversed by numerous dark-brown
lines.

In the majority of eases the renal substance presents the same
changes as in ordinary congestion with (liminia:hf,-d cardiac force ; in other
cases, as those deseribed hv Nottin,® Wrany,® and Bednar, }w kiduney
was enormously swollen, and pr{--mtml ili.‘[[lUI‘lIl-_l"‘l_" on the surface as
well as in the mpduilznv and cortical layers. The differences may be
due to differences in the extent of the thrombus formation in the renal
veszels and the suddenness of the onset of the thrombosis, and, finally,
to differences in the eollateral eireulation.

Owing to the suddenness with which death occurs on account of the
wretched condition of the children, our knowledge of its symptomatology
is very incomplete. According to Pollak, the first sign is a peculiar
vellowish-green discoloration of the skin, which is said to be due to the
escape of hemoglobin into the tissues of the skin and its subsequent
metamorphosis.  When such a piece of interument is taken from the
eadaver and treated with chloroform, it yields a yellow pigment which
responds to Gmelin’s reaction for hillrllblu The urine, which is greatly
diminished in quantity, so that only a few drops are sometimes obtain-
able, is turbid, {lark-wllnw to brown or brownish-red in color, and con-
tains albumin and hemoglobin. In the sediment red blood-cells, renal
epithelium, and easts are found. Death occurs in a few days, preceded
by a fall in the temperature and acceleration of the pulse, the oceurrence
of eramps and unconsciousness—in other words, the symptoms de=cribed

T Dengsck, ..-'11“1:.#.{ klim. wmed., iii., p. 590,
Vi

* Verhandl. der Wiirzhurger ‘ufeymﬁ.{.u' -med, Gesellsch., ix., 18539, p. 201.
* Wien, med. Woch,, 1871, No. 18. * Revue mensuelle de méd. , April, 1877,
5 Rull. de la soc. anat., 1870, p. 31. 5 (esterr. Jakrbh. f. Pudml'r 1872, iii.

" Lehrb, der Kinderkrankh., 1856, p. 334,
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under the term “uremia” whenever a disease of the kidney is known
to exizst. Two of the 12 caszes In which Pollak diagnosed throm-
bosis of the renal veins from the presence of the sy mprmn-mum]:lm _}tl::.t.
described ended in recovery, the blood disappeared from the urine in
three or four days, and the icteroid discoloration of the skin was replaced
by the pallor of anemia.

The condition may be dingnosed with a tolerable degree of certainty
when, in the case of small children in the course of a severe diarrhea
with vomiting and with or without jaundice, the urine exhibits the
characters described, and H;:lh of thrombosis elsewhere in the body, as
in the legs or in the cerebral sinuses, are also present.

The prognosis, it is needless to say, is almost absolutely unfavorable.

The freatment consists in improving the general condition, correcting
the digestive disturbances, and strengthening the heart so as to favor
the establishment of collateral eireulation.

THROMBOSIS AND EMBOLISM OF THE RENAL ARTERY:
HEMORRHAGIC INFARCT OF THE KIDNEY.

Cleclusion of the venal artery is due either to an autochthonous
thrombosis from local eanses or to embolism formation.

Arterial thrombosiz iz extremely rare in the renal arteries, and, as in
the case of other arteries, is the result of disease of the v -essel wall, par-
ticularly endarteritis, th(-rm-{'lum-_.lh, amyloid lIL‘LPIIC]“.ItlHI] and injury
to the coats, as once observed by v. Hl.'(lsllllg‘lhlll‘-l,[l and as oceurs in
ligation. The effect on the L]lhm} s, owing to the partial or total abo-
lition of difference in pressure in the arterial and in the venons blood-
current, is a slowing of the eirculation going on to complete stagnation,
similar to the stasis described in general venous hyperemia (p. 149).

The remaining changes in the renal parenchyma have not been
determined by clinical shRAy ations, because, as has been said, cases of
arterial thrombosis are very rarely seen, and when they do oecur are
complicated by other conditions. It may be concluded, however, from
experimental investigations with compression and ligation of the renal
arteries, that the lesion would be followed by nutritive disturbances and
destruction of tissue ; in fact, the identical changes described as
following deficieney in the arterial blood-supply (p. 155), and better
known as the results of arterial embolism, presently to he discussed.
Similarly, the urinary changes may be assumed to be similar to those
described as characteristic of eongestion with diminution of the arterial
tension.,

Thrombosis of the artery may also lead to embolism of smaller
branches and to the formation of an infaret ; this was the case in the
above-mentioned observation of v. IﬁLl\llhglldll!:'ﬁll.

Arferial (*:rifmﬁmn, which iz far more f']‘cqllunf, iz due to the same
canses in the case of the kidneys as elsewhere—the lodgement of elots,
of inflammatory deposits from the left side of the heart or from the
aorta, particles of tumors, miero- and macroparasites, particles of pigment

! Virchow's Arehiv, xx., p. 205.
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or of caleium that have gotten into the arterial circulation, or, finally,
fat-droplets and minute bubbles of air. Not all foreign bodies that get
into the renal cirenlation in this way lodge in the arteries; the smaller
of them, and particularly micrococei, fat-droplets, and possibly also air
bubbles, enter the eapillaries in the t"*lxuulmulultu tufts, which they ocelude,
and where under certain circumstances they produce changes “that will
be discussed in another place. The largest emboli, on the other hand,
may be arrested in the main trunk of the renal artery, p:'uduﬂmg more
or less complete stoppage of the arterial blood- supply and its effects on
the eireulation and nutrition of the organ, which have been deseribed
more than once.

It is in the medium-sized and smallest branches that emboli are
most likely to lodge. The disturbances which follow vary according
to Ell{‘ n'&tme of the embolus. For while infections plugs set up ¢ meta-
static”’ processes corresponding in their nature to the focus from which
they are derived, indifferent emboli have only a mechanical action.

HEMORRHAGIC INFARCT.

We shall deal only with the latter variety, the indifferent embolus
and its Lﬂll""Lljlll‘HffEh—thL hemorrhagic infarct. The foundations for
the doctrine of hemorrhagie infaret were laid by Virchow,' and the
structure was later completed with special reference to the kidneys
by Beckman,” Blessig,® v. Recklinghaunsen,® Prévost and Cotards,®
V ulpian,® (nlmiwlm 7 Litten®, Ribbert,? and others. The eanses are the
same as have just been enumerated for arterial embolism, particularly
disease of the left side of the heart, which greatly predominates in
frequency over all other etiologic factors.

As the larger branches of the renal artery are end-arteries, the
eollateral cirenlation established after obstruetion of a branch of the
renal artery is very incomplete, being formed s=olely by the scanty
anastomosis between the renal arteries and the arteries of the capsule
and of the pelvis or of the ureters,

It appears from the careful investigations of Litten, Ribbert, and
others that infarct develops at the earliest twenty-four to thir ty-six hours
after complete occlusion of the artery has taken place. If the infaret
15 =0 large as to include both cortex and medulla, as is the case when
several parallel interlobular arteries become oecluded, it appears macro-
scopically as a grayish-white wedge surrounded by a Iwmm rhagic areola,
the base of whln:*h corresponds to the surfice of the kidney, while
the apex is directed toward the hilus. Smaller infarets that are confined

! Traube's Beitrige sur exp. Path. u. Physiol., 1846, No. 2, p.1; Hundb. der spec. Path.
w. Ther., Erlangen, i., 1854, p. 156; Gles. Abh. zur u'twmrﬁuil’ff Unr} Frankfurt a. M.,

lﬁaﬁ 219, * Virchow's Arehizv, xii., xiii., and xx.
ﬁtﬂ‘ xvi.,, p. 120 + Ihid., xx., 1860, p. 205,
S Gaz. mf:? 1866, ® Bull. de la soe. an., 1867, p. 611.

’quermc.ﬁuﬂgm iiber die embolischen Processe, Berlin, 1872 ; Ally. Path., 24 ed.,
i., 1882, p. 165,

8 Zeil. f. klin. Med., 1. 1880, p. 131 ; Centralbl. f. med. Wissench., 1879, No. 47; and
Ziilzer- Oberlinders in, Hand. der Harn. . Sexualorgane, Leipzig, i. ,,1394 P 284,

¥ Virchow's Arehiv, clv., p. 201,
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to the cortex have a more rectangular shape and project more or less
above the surface, according to their size.

The tissue in the interior of a perfectly fresh infaret is turbid,
grayish white or clay-colored, and exceedingly dry ; it contrasts by its
pallor with the aurruuudlng tissue, which is hcnmrrhaglc and forms a
marginal zone, receiving its blood h'um collateral arteries.

}-[ml‘i.rm}pluﬂ}, the epithelial cells of the uriniferous tubules in the
portions of the infarct nearest the marginal zone, which receives a certain
supply of blood and lymph from the surrounding tissue, are found
during this stage in the condition of so-called umg‘ul.s.tmu Necrosis ;
they separate from the w all, melt down, as it were, and coalesce to f'urm
casts, which fill the uriniferons tubules, The l.‘flIhlI].Lh of the glomernli
and the interstitial tissue are the seat of a fine granular transudate
(Ribbert). The central portion of larger infarcts where the suppl} of
blood and Iymph is completely cut off' contains simply neerotie tissue
(Litten). In the red marginal zone, which develops later than the
infaret, great hyperemia of the vessels and extravasations into the inter-
stitial tissue and into the uriniferous tubules are found. The blood-
pigment may escape from the marginal zone into the infaret, so that the
latter when small may be blood-stained throughout its extent; but
larger infarcts always retain the characteristic grayish-white color at the
center. It follows, therefore, that the infarct is not hemorrhagic in the
beginning, as Litten quite correctly pointed out, and that the hemor-
rhagie color is due to a secondary change.

As the condition progresses fatty degeneration of the epithelium,
glomernli, and interstitial Ldl)]]LIlIL" akes place, and a variable quantity
of altered blood- pigment in erystals and irregular masses aceumulates
in the interstitial tissue. This detritus is then absorbed, while at the
same time a reactive proliferation of connective tissue takes place, and
both uriniferous tubules and glomeruli are destroyed. Owing to a meta-
morphosis of the lining epithelium, the remains of convoluted urinifer-
ous tubules in the developing cieatrix gradually come to resemble the
straight tubules (Ribbert). Ultimately the infarct contracts more and
more and becomes converted into a mass of cicatricial tissue containing
a few remains of parenchyma with fatty granules, pigment, and particles
of caleium. Owing to the cicatricial contraction a depressed sear remains
on the surface of the kidney. If the organ contains many such infarets
its size may be considerably diminished, the cortex narrow and full of
pit-like depressions—in short, the picture of embolic contracted kidney
results. j

Symptoms referable to hemorrhagic infarction of the kidney are
rarely observed unless the infarets are unusually large or numerous,
when there may be well-marked symptoms, of which sudden pain in the
corresponding kidney, agg! ravated by pressure, and the appearance of
blood and hemoglobin in the urine, are somewhat characteristic. The
other urinary changes belong to the disease that has caused the infaret,
or to a -::nmpllmnnn rather than to the infaret itself. Thus, symptoms
of renal congestion are produced by the cardiac disease, such as endo-
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carditis, myocarditis, or valvular lesion, which has usually preceded the
LU[ldltlm] or symptoms of the accompanying inflammation or degener-
ation of the kidney may be present. Ina case of Traube’s' which has
hecome celebrated, the formation of a very large infaret, almost 2 in. in
length—as shown lw the autopsy—which projected 'nf"r ond the surface
of the kidney, announced itself by a sudden acute pain in the region of
the right kidney, radiating into the thigh.

For the reasons that have been mentioned the diagnosis can rarely
he made. The condition may be surmised with some probability when,
in the presence of a possible source for the formation of emboli and
infarets, sudden pain develops in the region of the kidney, and albumin,
blood, or morphologic elements indicating nephritis appear in the arine.2

As regards the prophylaxis of infa aret, there is little to be done;
but patients who are predisposed to the accident should be kept at e
and made to avoid every form of excitement and violent movement.
There is no direct freatment for infaret. Violent pains might, as in
Traube's case, justify local bleeding, the loeal application of cold in the
form of an ice-bag or compresses, or of heat or other analgesic remedies ;
severe hemmr]ngﬁ.-, would call for the administration of abtlmg‘u]trz.
In most eases the basal disease and not the infaret requires treatment,

ANEMIA (ISCHEMIA) OF THE KIDNEYS.

The severest grades of anemia of the kidney oceur with ocelusion of
the renal artery, particularly the embolic variety which has just been
under discussion. In a milder form it occurs as part of a general anemia
or as the result of local causes that merely impede the flow of blood to
the kidneyvs or interrupt it altogether for an appreci: able length of time.

-'Lmnng conditions associated with general anemia are to be mentioned
pernicious anemia, pulmonary phthisis, carcinomatous and other grave
diseases, and senility. The local causes of renal anemia consist in dis-
eases of the arterial wall, compression and constriction of the artery by
tumors, exudates, connective-tissue adhesions and the like conditions in
which the loss of renal funection, unless the organs are also affected in
some other way, is clinically quite insignificant.

We learn from physiology and experimental investigations that ische-
mia of the kidneys may be due to spasm of the arteries from direct or
indirect reflex irritation of the vasomotor centers and pathways in the
brain and cord or the corresponding renal nerves themselves {( ‘ohnheim
and Roy,* Klemensiewicz *). Pdt]ll}lll;[{':i]l v, the most interesting forms
are m:‘hunm ﬁnm f:.epfayuu y poisoning with varions drogs, such as
strychnin, the irritafion of peripheral nerves, and from fever (Cohnheim
and W. Mendﬂlntﬂm By

If the ischemia is short in duration it leaves no recognizable alter-

! [Teber den Zusamuntenhang von Herz- und Nierenkrankheiten, Ber lin, 1856, p. 77.
? Cited by Rud. Schmidt, Wien. klin. Waeh., 1901, Nos. 19 and 20.
2 ﬁm’mws Archiv, xeii., 1883, p. 424,
4 Wien. akad. Sﬂzuﬂqsﬁ, 1886, t:-.*nr iii., p. G1E6.
5 Am. Jour. Med. Sex., October, 183.5, and Virchow's Archav, c., 1885, p. 274.
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ations in the affected kidney ; but if' the condition is protracted there
develop either complete necrosis or coagulation necrosis and fatty degen-
eration, particularly of the epithelium of the convoluted tubules,
depending on the degree of completeness of the oeclusion, as has already
been explained.

The only ]maitive sympton produced by aimple anemia or ischemia
ot the Luhlm-. is diminution in the quantity of wrine, which may go on
to complete anuria. The other -:h.;m;_zier-1 E"*'-']Z'I'E’('l‘!."\-' the appearance of
albumin, blood, casts, and cells, are in all probability caused by the
tissue lentrm secondary to the anemia. Of these, fatty dcgeneratmu
ot the E]}Ithi‘lllll'l'l unless it has gone too far, appears to be least produc-
tive of consequences,

Among the morbid conditions that are thought to be in part cansed
by ischemia of the kidneys is fatty degeneration of the epithelium, which
generally attends chronic anemia and is reparded as the result of the
slowly progressing decrease in the entire mass of the blood ; coagulation
necrosis has been found repeatedly in the kidneys of women who had
died of puerperal eclampsia, and has been attributed in these cases to
the universal arterial spasm (Schmorl,' Beneke®). The kidney changes
in cholera and during pregnancy have also been interpreted as ischemie
in character, although the conditions in these cases are more complicated,
and other causal factors besides the diminution in the blood-supply are
unguestionably at work.

On the other hand, there is much in favor of the theory that the
cages of ofiguria and anuria which ocenr in hysterie subjects (Charcotx
Fernet,* Sanquer ) are attributable to anemia from vascular spasm—i. e.,
m;qmaprmhr tschemia ; ; this applies particularly to cases of refler anuria
in one kidney oceurring after intense irritation of the other kidney or
its ureter ; as, for instance, by a caleulus,

Such L'u'-uEb which are mentioned by Bonet in his Sepulchretum (Sec-
tion ‘{KII] and by others among ‘the older physicians, have been
studied with some care in more recent times by Bourgeois,® Godlee,” J.
Israel® Kirkham,® A, Barth," and others. [Perhaps some of the cases
of anuria ﬁrllnwing npf-mtiuns on the kidney may be of this character,
the kidney not operated upon being reflexly ischemie.—ED. ] Accord-
ing to an observation made by MecBride and Mann," severe irritation
from the genital apparatus appears to be capable of producing the same
effect. The anuria in these cases is readily explained by the above-
mentioned experimental observations in regard to ischemia from reflex
causes, a theory that is confirmed by the good therapeutic results
obtained in such cases by the use of narcotic or antispasmodic remedies.

! Centralbl. f. path. An. w. ally. Path., 1891, ii.

T Kiin. Handb, dor Harn- w. J.‘!uirrllorurme‘, v. Ziilzer-Oberlinder, 1804, 1., p. 148,
3 Lecons faites @ ln solpetritre, 1872,

15 e ]'n]!gurm et de 'anurie hy: -;Iérl_lr]eue::r” [Tnion méd., 1873, No. 45,

5 ¢ Anurie,” ete., Gaz. des hip., 1875, N

& [Taion mﬂi ]H i, Mo 31, 1 Med.-Chi. Trans., 1887, ii., p. 237.
8 Deutsch. med. Worh., 1888, No. 1, and Areh. £ Bin, Chi,, xlvii, 1804 2,
¥ Lancet, Dec. 7, 1859, W Pentech, med. Wock., 1892, No. 28,

W Areck. of Med., i., June, 1870,
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R. Caspar' reg';,rdﬂi the anuria as the result of a IKII":!.]\ sis which may
be pmduw{l by a 1nrwt_‘, of causes through reflex irritation.

Etcept n the ast-mentioned Lumtv which iz due to reflex irr :Imtmn
anemia of the kidneys and its accompanying anuria require no a-.-puml
treatment, The irritation should, of course, be removed, and if this is
impossible the arterial spasm must be rel eved h} narcotic and antispas-
modie remedies, opium, chloroform, chloral, or warm baths, If the
anuria is very nl:-ntmutv and becomes '11.111111ng, nr'j:uhmr‘mm; may be indi-
cated. In all other cases the renal anemia is overshadowed l}_';. the

eneral disease or by the loeal condition to which it owes its origin, and
affords no therapeutic indications,

HYPERTROPHY AND ATROPHY OF THE KIDNEYS.
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True hypertrophy, by which is meant an inerease of the normal con-
stituents of the kidneys, particularly of the uriniferous tubules and
glomeruli, in number as well as in size (numerie hypertrophy or hyper-
plasia), may be partial and represent a compensatory process which
very frequently goes on in the neighborhood of diseased or atrophied
1ra.rencin ma, unless it is counteracted by a depraved state of the general
nutrition or by loeal eauses interfering with the proper nutrition of the
organ. An entire kidney may become hypertrophic if its fellow is
underdeveloped or absent from congenital malformation &: 130), or
has become incapable of functionating or completely atrophied as the
result of some morbid process,

But the loss of one kidney is not always followed by compensatory
hypertrophy of its fellow ; the seecond kidney may become diseased, as
the above-mentioned experiments of Favre and Schilling (p. 156) go to
show, and the cloudy sw ellmg which develops may, instead of ﬂlmrmg
up, become the starting-point of additional disturbances? Age also is
not without influence, for compensatory hypertrophy does not often
develop after the active period of growth, the heart becoming hyper-
trophied instead (see p. 121). Finally, the development of hypertrophy
may be prevented by acute inanition, as Sacerdotti has demonstrated.

There is a difference of opinion in regard to the more minute proe-
esses that take place in the renal tissue during the development of
hypertrophy.

According to the investigations first pursued by Valentin and sub-
sequently mpmtc& by many others a difference is to be observed among
young growing animals ; and the process is different when partial hyper-

! Wien. Klinik, 1892, No. 3. ? Bee also Schede, Dewtsch. med. Woch., 1889, p. 201.
¥ Virchow's Arehiv., exlvi
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trophy takes place in the same kidney to replace destroyed parenchyma
from what it is when the enfire Lidney becomes hypertrophie on account
of the loss of its fellow. In the latter case also it probably makes some
difference whether the loss iz due to congenital absence or is an acquired
condition,

In partial hypertrophy, which represents a reparative process to
replace parenchyma that has been destroyed by inflammation, injury,
or some other process, such as resection in ‘the same kiduey, the epithe-
lium of the convoluted tubules as well as the glumtruh may be
considerably enlarged. It is probable that this is followed hv a
proliferation of cells by indirect division, which '[_m}gl ' observed in the
epithelium of the uriniferous tubules as well as of the vascular loo
and in the capsules of the Malpighian bodies. M. Wolff* contends that
in such eases the mitosis is limited to the injured zone, especially the
peripheral portion ; henee the increase in size depends in the main more
on hypertrophy than on hyperplasia of the glomeruli and their capsules,
the tubules in the cortex, and particularly of the epithelial cells, This
observation applies to young as well as to full-grown animals (dogs).

In one case Barth found in the tissue surrounding a necrotic infaret
cords of cells that appeared to be newly formed straight tubules.

In acquired compensatory hy ypertr ophy of one kidney the most constant
alteration is an increase in the size of the epithelial cells in the convoluted
tubules, a numeric increase being doubtful. In the majority of cases
the glomernli also, in young as well as in full-grown animals (Gudden,
Grawitz, Israel, Ribbert), have been found to be enlarged. A numerie
increase (hyperplasia) of the vascular tufts was found by Lorenz only in
growing animals, and even then it was not as marked as the increase in
size (hypertrophy). Lorenz also found a moderate enlargement of the
medullary substance of the kidney, consisting in widening of the lumen
of the straight and r‘um’::lutml tubules without any increase in the size
of their epithelial cells. Talley * and Sacerdotti* also found mitosis in
the endothelium of the capillaries of the medullary substance.

Finally, in eongenital compensatory ]IV]}EI't.l n]:]w Beumer, Falk,
Polk, and Palma were unable to demonstrate any inerease in the size {lf
the tissue elements either in the cortex or in the medullary layer, and
the enlargement must therefore be attributed to a hyperplasia. Gutt-
mann made the same observation in 1 of 2 cases, while in the other
hypertrophy of the glandular constituents, particularly of the glomeruli,
was manifest, just as in cases reported by Leichtenstern and Eckardt,®
and Pels-Leusden.®

Compengatory hypertrophy of the kidneys does not give rise to any
characteristic symptoms.  Enlargement of the organ is never sufficiently
great to become appreciable to sight or touch, nor can it be demonstrated
by percussion. The disturbances produced by disease or destruetion of
renal parenchyma are more or less neutralized, and therefore masked, by

! Archivo per le science med., 1883, vi., and 1884, viii,, p. 105.

2 i e Nierenresection und ihre Folgen,” Berlin, 1900

® Cited by Ziegler, Festschr, f. R. Virchow, 1891, ¢ Loc. eu. -
* Regarding this see Ballowitz in Virchow's Archiv,, exli.  ® Virchow's Archiv,, exlil.
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the very occurrence of hypertrophy. We know from both experimental
and elinical observation that after the loss of one kidney its fellow may
successfully perform the excretory work previously p-erﬁsrmud by both
kidneys before hypertrophy can have taken place. But this is not
always the case. Aside from the possibility of previously existing dis-
ease of the remaining kidney, its function at first may be disturbed by
shock and reflex anuria, or the o rean may become severely diseased as
the result of anesthesia or the use of antiseptics, or from being flooded
with poisons (p. 156). When overcompensation oceurs—as, for instance,
in chronie interstitial nephritis or hydronephrosis—the condition is
recogrnized chiefly by an increase in the guantity of urine.

(_,‘ump-enaat[}rv hﬂmrtmphv is to be distingnished from the hyper-
trophy of both kidneys which was assumed to take pL]{,L by the older
anthorities as the result of a long-continued inerease in the excretion of
wrine ; as, for example, in diabetes mellitus and insipidus, and in the
case of habitual beer drinkers. It is quite true that in such cases the
kidneys are not infrequently found to be enlarged ; but the enlargement,
as a rule, is not due to any increase in size or number of the tissue
elements, the cause being found in pathologic processes, particularly
interstitial connective-tissue proliferation or fatty degeneration of the
epithelinm. Thus, in diabetic cases when death occurs in coma,' there
is found fatty degeneration of the epithelial cells in the convoluted
tubules and of the epithelial covering of the glomeruli, as well as uf
those structures themselves, and in addition Ehrlich and Frerich's
glycogenic []Egﬂ!li}l ation of the epithelial cells in Henle's loops, whmh
are at the same time enlarged.  Fatty degeneration of the epithelinm is
also a common oceurrence in the kidneys of beer drinkers, in addition to
actual inflammatory processes.

It is not to be denied that overnutrition of the tissues, with true
hypertrophy, may take place as the result of increased activity in the
kidneys and the associated increase in the supply of blood and so-called
“uropoietic ” (harnfihigen) substances (see p. 148); but, as rule, the
renal enlargement present in the above-mentioned conditions, diabetes
and the like, is caused by some other alteration which may be accom-
panied by the presence of isolated areas of true hypertrophy. Aecord-
ing to Hansemann’s® deseription of the typieal diabetic kidney the
organ is enlarged, the surface smooth, and the projecting glomeruli
appear as distinet large red points. The microscope reveals cloudy
swelling of the tubules in the cortex, and sometimes uniform fatty
metamorphosis of the epithelium, beginning in the convoluted tubules
and extending down as far as Henle’s loops or even the collecting
tubules.  After the fat has been abstracted the nuclei readily take the
stain. The blood-vessels and particularly the glomeruli are engorged,
but there is no interstitial proliferation. Hansemann regards the entire
condition as the result of excessive excretion of a fluid containing

! & Fichtner, Virchar's Arehiv, exiv., p. 400; Saundby, Lﬂﬂm Aug. 23, 1890; H.
Eenator Berlin, kin. Waeh., 1891, P T05,
* Ehrlich, Zeit. f. kiin. ;‘l&d vi., 1883, p. L Jﬂmi.,xxﬂ., p. 213.
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mildly injurious substances, a funetional hypertrophy with slight uniform
irritation.

The question of treafment need not, of course, be considered in the
case of compensatory hypertrophy, since the condition represents a
curative process whose object is to neutralize any existing disturbance.
The last- mmtmum] form of hypertrophy, if it were shown to be the
result of the excessive indulgence in beer and other alcoholic beverages,
might call for probibition or restriction of their use, while in diabetes
the treatment of the hypertrophy would he the same as that of the
general disease,

Atrophy of the kidneys, applying the term to any diminution
in the size of the organ, depends in the great majority of cases on con-
traction of the tissue elements, associated usually with proliferation of
the connective tissue ; or the atrophy may be the result of pressure by
a tumor, or from renal congestion and other like conditions. Simple
atrophy, on the other hand, by which is meant a decrease in the size of
the normal constituents of the kidney, is extremely rare ; it i= either a
congenital condition or an accompaniment of the universal involution
of the organs incident to advanced age.

Congenital renal atrophy may be due to a defect in the “anlage™
of the entire organ (Lancereaux ') or to congenital hypoplasia of the
renal artery and consequent defective nutrition, as in the case of H.
Hertz,? in which the atrophic as well as the other kidney was the seat
of amylmd degeneration. The atrophy is generally unilateral, and the
other organ presents a corresponding hypertrophy (see p. 164),
Bilateral congenital atrophy occurs only in monsters incapable of life
(see p. 131).

Senile atrophy of the kidneys is bilateral and, according to Ziegler®
and Beneke,' due chiefly to the shrinking of the epithelial cells of the
convoluted tubules, which become narrower and shorter. As a result
the glomeruli are crowded together and the interstitial connective tissue
adapts itself to the altered conditions. The entire process is a kind of
atrophy from disuse, beginning in the glomeruli and involving the
uriniferous tubules, which collapse. The vacant space is filled by the
formation of dense hyaline masses from the connective tissue in the
capillary walls and capsules of the glomeruli, and by proliferation of
the interstitial tissue; the ultimate result is sclerosis of the kidney.
Other alterations that may be present are round-cell infiltration, ciea-
tricial retraction, and the formation of small eysts.

Atrophy in itself produces no special :-'?,rilujr}tﬂm& Either the loss of
glandular substance is made up by compensatory hypertrophy of the
kidney itself or of the heart, or, if the compensation fails to take place,
the symptoms of deficient renal function, designated uremia, develop.
Hence there is no treatinent for renal atrophy as such.

! Dechembre’s Dictionn. des seiences méd., article * Rein,"”

2 Virchow's Archiv, 1869, xlvi, p. 233

* Deutsch., Arch. f. Hlin. Med., xxv., 1880, p. 586,

i Ziilzer-Oberlinder, K lin. Handb. der Harn- . Serualorgane, Leipzig, 1894, 1., p. 121
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HEMATOGENOUS, NON-SUPPURATIVE INFLAMMATION
OF THE KIDNEYS AND BRIGHT’S DISEASE,

HISTORIC INTRODUCTION AND GENERAL REMAREKS.
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Under the above title are included certain diseases of the kidneys
caused by a defective condition of the blood, and therefore always
bilateral ; they are characterized by inflammatory changes in the various
tissue elements, do not, however, lead to suppuration, and manifest
themselves clinically in almost every case by albuminuria and frequently
by dropsy. The forms in which these two symptoms—albuminuria
and dropsy—occur have received the special designation Bright's disease.

For the history of this form of nephritis begins with R. Bright,
who, as has already been stated (p. 17), demonstrated in a series of
papers published between the years 1827 and 1843 that morbid changes
in the kidneys are among the most frequent causes of albuminuria and
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dropsy. It is true that before his time Wells,! J. Blackall,* and
Alison® had occasionally observed the coincidence of dmpnv and
albuminuria with renal disease; but it is Bright’s merit not only to
have recognized the frequency of the renal l]iH?HHE, but also its eausal
connection with the two chief symptoms, and to have given an anatomie
and elinical deseription of the various forms of the disease, illustrated
by case histories and plates that have been accepted as models ever
sinee.

Aside from certain rare varieties in which albuminuria was said to
be slight and frequently variable, Bright l]ihtinguiji]ﬁ] three principal
forms—namely : (1) One in which the kidney is about normal in size
but abnormally soft, the surface presenting a vellowizsh, speckled appear-
ance, which on section is found to involve the entire cortical substance,
while the pyvramids are pale. Later the kidney becomes harder and
presents on its surface small prominences, which are lighter in color
than the surrounding tissue. Bright found this form associated with
the eachexia produced by phthisis or protracted diarrhea. (2) A form
characterized by a granular condition of the cortical substance, the
interstices of which are filled with an opaque white deposit.  After the
eapsule has been removed the surface presents a speckled appearance, as
though sprinkled with sand.  As the disease progresses this speckling
becomes more and more distinet, and later the kidney becomes slightly
irregular on its surface and either larger or smaller than normal.
The urine coagulates markedly on being heated, but dropsy may be
altogether absent. (3) In the third form, ﬁrmllv the entire L1dne_1,r is
]‘l'}ll“'il and uneven from the presence of numerous granules the size
of a pin-head and of a yellowish-red or purple eolor. The consistence
of the kidney is almost as hard as that of cartilage, and the organ is
frequently lobulated and contracted in all its parts. In almost all the
cases of this form the urine was also found to be extremely coagulable,

As regards the nature of the changes that take place in the kldneys
Bright hn:-lle\ ed that they were due either to disturbances of the eircu-
lation in the organs, or to actual inflammatory processes caused by
deleterions influences acting from the stomach or the skin. He did not
commit himself definitely as to the practical identity of the three forms
he deseribed, but he was inclined to regard them as various stages of
the same disease, the one gradually merging into the other, although he
thought it was pnﬂsﬂale that the first form lepmqented one disease and
the second and third forms together another,

The first who unreservedly accepted Bright’s teaching were Christison
and Gregory in Edinburgh and Oshorne in Dublin, and their writings
showed that Bright’s disease was frequently to be observed outside
London. Christison in particular added something to the clinical of
picture, pointed out the frequency of fatal coma after suppression of the

! Transactions of the Society for the Improvement of Med. and Chi. Knowledge, iii., 1812,
pp. 16 and 194,

2 Oheerpations on the Noature and Oure Q;I" Dmpa’rw anel Pﬂr!ee‘lefmfy on the Prezence qil"

the Congulable Part of the Blood in Dropsical Urine, ete,, London, 1813, 4th ed., 1804.
28 Rayer, loe, cit., ii., p. 543.
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urine, discovered the presence of urea in the blood-serum, and distin-
guished an acufe from a chronie form of the disease, although he was in
doubt about the minute anatomic foundation for this distinetion.

On the other hand, voices were raised in England as well as in
France in more or less emphatic opposition to Bright’s teaching.
Graves! adopted the most extreme views in this respect ; his theory was
the exact reverse of Bright’s, for he believed that the renal affection
was the result and not the cause of albuminuria and dropsy, on the
ground that an albuminous fluid was secreted in the kidney as well as in
other organs in the presence of dropsy.  Elliotson and Copland admitted
that the renal disease might be the cause in some cases of dropsy and
albuminuria, but they believed that other cases depended on disease of
the heart, lungs, or liver. In France, Bouillaud?® and Martin Solon
contended that albaminuria might oceur in a great variety of morbid
conditions, and in itself was not a sign of Br ight’s disease. Martin
Solon originated the term ¢ albuminuria,” which he regarded as a special
nosologic group with five subvarieties.

Meanwhile Raver, during his investigations of kidney disease pur-
sued from the vear lé-Hﬂ o, h;ul -:nh!wteil Bright’s statements to rigor-
ous verification both era.mmIlv and through his pupils, and the latter
reported their work in a series of communications, the combined result
of which Raver embodied in his book ten years later. Omn aceount of
its anatomic characteristies, the causes, the symptoms, and the treat-
ment he regarded the renal q,iﬂmtmn in Brmrhi s disease as inflammatory
in character, but wmmtml it from other renal inflammations, such as
those cansed by traumatism, poisoning or infections, gont, and rhenma-
tism, and gave it the name g nephrite 1lbnm1npu~c¢” The characteristic
features of the ihumwe d{'mﬂhng to him are as follows: A eonsiderable
amount of albumin in the urine with or without red blood-cells, the
reduction of the salts and the urea in the urine, and almost always a
lowering of the specific gravity ; the appearance of edema in the sub-
cutaneons cellular tissue, and effusions into the serons saes,  He dis-
tinguished six forms of the disease, two with aeute febrile conrse and
four chronie fm‘ms, which he said were not strictly separable from one
another. Rayer’s chief merit is that he collected a vast amount of
material and analyzed it clinically, thus adding a great deal to the
knowledge of renal diseases in gcnl:'r:t] and that uf' the various inflam-
matory affections in particular.

The first attempts to investigate the finer struetural changes occur-
ring in Bright’s disease of the kidneys were made in Germany, Gluge?
and Valentine,* who were cmltempnmrmﬁ had discovered certain changes
that are not very characteristic, the former an engorgement of the
vessels with a material which he called “inflammatory spheres,” and
the latter an engorgement of the convoluted tubules with a material

! London Med. Gaz., vii., Feb., 1831, p. 585, and Dubhit‘fnnr Med. Sei., 1833, No. 16.
* Clinique méd de [ hi Sl e des ﬂ’ﬁm*ﬂr Paris, 1837, 1i1., p. 190.

® Casper’s Woch. f. Heill., 1837, No. 38, and 1850, No. 5.

* Repertorivm f. Anat. u. Pﬁys:':;f., 1837, ii., p. 290.
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resembling pus and molecular granules. Henle! pave the first detailed
description of the microscopic findings in the kidneys “in the cases
regarded as belonging to Bright's disease,” and his statements, the fol-
lowing passages from which the writer quotes verbatim, must in many
respects be accepted as authoritative to-day :

“ The two kidneys,” sayz Henle, * are, as a rule, uniformly enlarged or dimin-
ished in size. When a kidney is enlarged the tissue is either uniformly infil-
trated or, as in the case of a small kidney, converted into new substance in places
and partly at the expense of the normal secreting tissue. While the uriniferous
tubules are in part atrophied and in part constricted, and here and there filled
with serum, blood, drops of fibrin, granular ecells, and various immature cell for-
mations, which do not, however, so far as I know, include pus corpuscles, and
the normal epithelium has disappeared, the stroma in which the tubules are
embedded is either absolutely or relatively increased, poor in blood-vessels, and
contains the following microscopic elements:

1. The more or less completely developed fibers of the cicatricial tissue, covered
with numerouz elongated nuclei and molecules, and which, representing as they
do transitional forms between fibrin and connective tissue, are found in all new
formations, although they differ from the fibers of the normal stroma of the
kidney only by their quantity.

“ 2. Fat-corpuscles of varying size, sometimes arranged in regular rows ; these
alzo are found in newly formed fibrous tizsue.

“ 3. Granules and pigment cells, probably derivatives of extravasated blood-
cells.

“4, Cysts (Simon)—spheric transparent vesicles filled with a pale fluid and of
all poszible dimensions, the smaller containing nuclei and resembling the ordi-
nary cells of the renal tubules ; the larger ones covered with a kind of epithelium
which is not found in the largest. All these changes and the corresponding new
formations are more advanced in the cortical than in the medullary substance.
Johnson, Bowman and myself found no change in the glomeruli; while Simon
found them compressed at the bottom of their eapsules.”

As the result of these investigations, Henle regarded the deposition
of an inflammatory exudate from the vessels as the essential feature of
the process ; some of this exudate is poured into the uriniferous tubules,
the rest becomes organized in the stroma and leads to an inerease of the
fibrous tissue. “Thiz metamorphosis may be called cirrhosiz of the
kidney, provided the word is taken not in its old significance as deseribing
a color, but in the =ense of contraction of the organ by a new forma-
tion of contractile fibers,” Henle includes certain other morbid con-
ditions in the termn Bright’s degeneration of the kidneys, At the same
period Rokitansky * deseribed what he called the lardaceous or “ bacon
kidney (“ Speckniere "), later called the amyloid kidney, and regarded
it as one of the forms of Bright’s disease, of which he distinguished
eight varieties,

But neither he nor Henle at first attracted much attention. On
the contrary, there was a tendency to aceept the doetrine put forward
almost at the same time by Reinhardt and Frerichs and based on numer-
ous investigations, which was to the effect that Bright's diseasze in its
various forms depends on diffuse inflammation of the kidneys, charac-
terized by three stages that cannot be sharply separated one from the
other—namely : (1) Hyperemia and beginning exudation ; (2) exuda-

L Zeit. f. rationelle Med., 1841, i., p. 67, ii. E 220, and Handb. der rationellen Paih., ii.,
1847, p. 303, * Lehrb, der path. Anat. ii., 1842, p. 429,
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tion and beginning mf-tamm'phn-;i*; of the exudate; (3) regression and
atrophy. The new formation of connective tissue w lm‘h Henle recarded
as a product of inflammation was absolutely denied by ]{mnlmult while
Frerichs admitted its oecurrence only in cxm-pumml cases.

To a certain extent this doctrine was supported by the famous treatise
of Virchow, “On Parenchymatous Inflammation,” which appeared
shortly after, in 1852, and in which the principal stress was placed on
changes in the (3}}i.‘fhl}li1.l|u Virchow distinguished three degrees of
lnﬂammatnr_‘,r dise: ase of the uriniferous tubules—namely : (1) * Catar-
rhal m_ﬂmnmrtfmn the mildest grade, atfecting lzurshtemh}v the straight
uriniferous tubules, and characterized by an increase of the cpltllfslml
cells, which become first granular and opaque and later friable and
grayish yellow ; (2)  eroupous inflammation,” a severer degree of inflam-
mation, in w hmh the alterations of the Lpltllulml cells are eomplicated
by the presence of a fibrinous exudate within the uriniferous tubules ;
and (3) “ parenchymatous inflamination,” which oceurs chiefly in the
portions of the convoluted tubules nearest the Malpighian capsules, and
consists in cloudy swelling of the cells and their eonversion into a semi-
fluid detrituz or the product of fatty metamorphosis. According to
Virchow, the symptom-complex of Bright’s disease is produced by a
combination of these three changes, and especially by the presence of
parenchymatous nephritis,

Traube held exactly the opposite view in regard to inflammation of
the kidney. As has been intimated (p. 116), he made a sharp distine-
tion between renal congestion and amyloid -I'fﬁj"{ neration on the one hand,
and Bright's disease on the other. The latter he regarded as a Hlmple
inflammatory process affecting the interstitial tissue, especially that of
the cortical layer. About this time A. Beer! {IEIllﬂll-tl ated the exist-
ence of the interstitial connective tissue beyvond a doubt and pointed
out its significance. Traube regarded the epithelial changes as second-
ary and rejected the theory of a “ parenchymatous nephritis™ ; he divided
interstitial inflammation into a ecircumecapsular and an intertubular
rariety. His greatest merit is to have deseribed the elinical pict-
ures and established - the diagnosis of the individual diseases which up
to his time had been included under the term Br ight’s disease. Thus,
he gave a complete and definite deseription of renal congestion, amyloid
dizease, and of the contracted kidney, =0 that practically nothing remained
to be added.

Traube’s conception of inflammation in general and inflammation of
the kidneys in particular appeared to find support in Cohnheim’s inves-
tlgatmns on inflammation which were published soon after, and in
Klebs * he also found an earnest advoeate.  The latter deseribed Bright’s
disease as a primary diffuse interstitial nephritis with a stage of cellulo-
lymphatic infiltration and resulting connective-tissue Fﬂr‘ﬂ'l‘lt!l}[l. Klebs
defined glomerulonephritis as a special form of interstitial nephritis
oceurring especially after scarlet fever; but Cohnheim?® himself, at

L Die Bindesubstanz der menschlichen Nierveim gesunden und kranken, Zustande, Berlin, 1859.
2 Handb, der path. Anat,, i., 1876, p. 632. 5 Ally. Path., 2d ed., ii, p. 344,
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least later, refused to acknowledge a formal separation of parenchymat-
ous from interstitial nephritiz, and adopted the views of C. Weigert,
which will be discussed presently.

Before this time 8. Rosenstein, in his Pethology of the Diseases
of the Kidneys, published in 1863, had assumed a position midway
between Virchow’s and Traube’s, and while accepting congested kidney
and amyloid disease as described by the latter for special elinical forms,
l(-gm*ﬂe'd Bright’s disease as a « rfﬂf?um* nephritis,” in the sense that both
the epithelial cells and the interstitial tissue represent the starting-point
of the disease,

In England, Quain,' Toynbee, and G. Johnson made the earliest
microseopic investigations. Toynbee, in 1846, deseribed the thickening
of the arteries and the enlargement of the intertubular spaces from
cellular deposits, and Johnson, in a number of contributions, beginning
in 1846, first uttered the views which he summarized in 1874 as fol-
lows : Bright’s disease is mot a loeal affection, being due to constitu-
tional causes and probably the result of a morbid condition of the blood.
The latter affects primarily and particularly the epithelial cells of the
convoluted uriniferous tubules, which are destroyed or cast off—acute
or efironie desquamative npephritis.  In the chronie form, which corre-
sponds to the red contracted kidney of other authors, the basement
membranes of the uriniferous tubules and Malpighian eapsules become
thickened, so that the appearance of a newly formed mass of fibrous
tissue is simulated, wherenpon the museular coat of the small arteries,
the significance of which, as pointed out by Johnson, has already been
referred to (p. 121), also f_l'ldll&ll]\' undergoes thlt"‘kﬂﬂll]ﬂ‘ Johnson
further deseribes as a chronie form of Bright’s disease the « large white
kidney,” which is characterized by fatty f.h'gmwmtmn of the epithelium
and, l.lll{]i:l' certain circumstances, followed by atrophy, and finally amy-
i’md degeneration (luﬂarenua h.u:ml or waxy kidney— “Sperkmere 7)1
and the simple fatly Lidney, in ‘Hl]th the principle {*hange is an infiltra-
tion of the epithelium with fat.

Johnson’s work is remarkable in the first place because he deseribed
a special form leading to contraction, a “ chronie desquamative neph-
ritis,” believing that thisz condition was not secondary to other acute
forms or stages, but developed independently, and, in the second place,
beeause he deseribed the thickening of the vessels in the kidneys. On
the former point he agrees with 8. Wilks, who as early as 1852 took a
decided stand against Frerich’s division ‘of Br ight’s disease into three
stages, the last bﬂll]"‘ contracted kidney:. He regarded the latter condi-
tion also as an 1|1t]epvud{-'nt form of kidney disease, and denied that it
followed the large white kidney which Frerichs had deseribed as the
second stage. Wilks has given a very complete description of the
differences between the two forms.

This conception of the duality of chronie nephritis, aside from con-

stion and amyloid degeneration, became the dominant doetrine in
England. Todd, Roberts, Dickinson, Grainger Stewart, and others

1 Laneel, November, 1845,
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adopted it, but they differed with Johnson in regarding the new forma-
tion of connective tissue in (primary) contracted kidney as the primary
and most important part of the I1101‘|J|d process, z'!.u'l}ldlllg to the cur-
rent doctrine of Bright's disease in England, congestion and in part
also amyloid dutrmle ation are not ineluded un:lLI' thh head, and a pri-
mary contracted kidney (eirrhosis, red granular, gouty kidney) is regarded
as an independent disease and l.ll‘-tll'!glll-lll_'tl o lmri_-nthnutuw- tubu-
lar neplmth, which is divided into three stages similar to Frerichs’
division and may also lead to contraction. In prmnl"} contracted
kidney the new formation of interstitial connective tissue is the essen-
tial part of the morbid process; in parenchymatous nephritis it is the
disease of the uriniferous tubules, and after the latter have been destroyed
the kidney undergoes contraction by a relative increase of the connective
tissue. bmmgm Stewart, who was especially coneerned in the elabora-
tion of this doetrine, mnph.l-lm-.- the occurrence of mixed forms, and
describes the transition from amyloid disease to contracted kidney.

In a sense the doctrine of the occurrence of an unl{‘ps:mlmﬂ form
of nophnns not ]}ie*-cﬂtll'l"? three stages and not leading to contraction
found support in the investigations of Gull and Sutton in regard to
“arteriﬂmpﬂlarv fibrosis” as a cause of contracted kiduey, which
appeared in 1872, and have already been referred to (p. 120). Altlmutrh
they L\"lgguf'.lti.‘d tlm importance of the vaseular lesions, they rendered a
valuable service in bringing them more into the fnr‘egmund and recog-
nizing them as a cause of contracted kidney.

In Germany, C. Bartels was the most zealous as he was the first
defender of the view that genuine eonfracted Lidney, the condition which
until then had been ealled the third stage of Bright’s disease, represents
an independent morbid process. He regarded it as the result of a
primary proliferation of the intertubular connective tissue, leading to
atrophy of the glandular substanee and not preceded by swelling of the
entire organ. He differentiated it sharply from ¢ chronie parenchym-
atous nephritis,” in which, however, he admitted the occasional oceur-
rence of interstitial processes. The writer adopted this view in 1878
to the extent of recognizing the occurrence of genuine contracted kidney
as a more frequent disease than secondary contraction, but at the same
time insisted upon the diffieulty or even llIl]}{‘lh’-:ll}lllt"r' of making a sharp
distinetion either clinieally or untnnnmllv between chronie parenchym-
atous nephritis and genuine contracted ]-.HI.IH‘T and t]lEi efore sugoested
that for many cases the term “ chronie diffuse nephl itis ™ would be more
suitable ; and, finally, that it depends entirely on the course of the
disease whether the symptoms resemble one form or the other, and that
parenchymatous inflammations possibly predispose to interstitial proc-
esses. In 1880 the writer, in company with Gull and Sutton, admitted
the oceurrence of a form of nephritis depending on a general vaseular
disease and terminating in contraction, differing with these authors,
however, in regarding the causal vascular disease as arteriosclerotic (see
p- 120). Leyden expressed a similar view except in one point. He
also disapproves of the dogmatie distinetion between parenchymatous
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and interstitial inflammation, and accordingly also prefers the term
“ diffuse nephritis”* to ¢ chronie parenchymatous nephritis.” He recog-
nizes the secondary form to which it gives rise, as well as the combina-
tion of amyloid contracted kidney with genuine contracted ]-;iﬂue;r, and
also believes that these processes have their starting-point in a diseasze
of the arteries closely connected with general arterioselerosis ; but he adds
a kind of cirrhosis in which the thhwv does not become r-.m&ller, although
the histologic changes are the same.'

In an authoritative treatise W eigert opposed the separation of the
various forms of inflammation included under the term Bright’s disease,
and insisted that there iz no such thing as a parenchymatous nephritis
without interstitial proliferation and contraction of eellular and connee-
tive tissue, and that the differences observed in the changes in the inter-
stitial tiz=ue in the various forms of Bright’s disease are solely quantitative.
Ditferences in the color of the Lulm-_x—-n hite, red, and speckled—
Weigert maintained were dependent especially on variations in the
gquantity of blood and in the degree of fatty :Ir-gf-ner*n ion of the epithe-
linm. The connective-tissue proliferation, according to Weigert, in most
cases is secondary and due to the destruetion of the epithelial cells of the
uriniferous tubules or the glomeruli. Weigert, like the writer, insists
that the various forms differ according to the course and duration, and
therefore subdivides them as follows: (1) Aeute nephiitis, in which the
connective tissue contains only small-cell proliferation and hemorrh
(2) The subchronic form (chronie hemorrhagic nephritis), characterized by
the new formation of connective tissue in the interstices and in the
Malpighian capsules and obliterating endarteritis without diminution of
the kidney as a whole.  (3) More chronie forms, in which the contrac-
tion is more marked and can be recognized macroscopically, and in which
a large part of the parenchyma is preserved. (4) Distinctly chronie forms,
granular atrophy, with great diminution in the size of the kidney, and
a small amount of intact parenchyma and communicating contraction
foci. The transitional forms, anatomieally speaking, do not necessarily
represent successive conversions from the preceding form, as varieties
similar to the transitional forms may be due to gradations and varying
degrees of intensity in the course of each form. On the other hand,
an acute lesion may become chronie, and a chronic affection may ocea-
sionally undergo acute exacerbation.

In Germany, Weigert's presentation of the histologic conditions in
Bright’s disease ‘of the kidney and the interrelation between the various
forms found many adherents, among whom Cohnheim, as has been
mentioned, and E. Wagner were those who gave the most unqualified
assent. Rosenstein, who from the hegmnlng had contended for the
unity of the various forms differs with W eigert only in that he does not
regard the changes in the E']Ht-]l("]lllll'l as pnmarv to the interstitial
alterations, but believes that the immigration of colorless blood-cells

! The case which Leyden cites as an example of this last-mentioned form does not,
in the writer's apinion, belong to this category ; it is a case of ascending nephritis ter-
min:aling in contraction,
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into the interstitial tissue oceurs simultaneously and represents a primary
and not a secondary process (see p. 172).

Aufrecht, on the other hand, on the ttrmgth of a number of exper-
imental and histologic investigations, in a series of papers, denied the
ulrumv of these various forms. He divides Br icht’s disease into two
groups : (1) Tubular nephritis (acute and chronic parenchym-
atous lmphuh-. .mri white contracted kidney), which begins with dis-
ease of the epithelium and later is attended by echanges first “of the afferent
vessels of the glomeruli and then of larger arterial vascular trunks, as
well as by enlargement of the interstitial tissue, and finally destruetion
of the "-I.l]}ucrhmn bodies ; and (2) vascular ruphr:im (red contracted
kidney), in which the disease begins in the afferent vessels and spreads
to the glomeruli, and to which a tubular (chronic hemorrhagic) nephritis
is superadded either early or late in the course of the disease,

Weigert’s theory of the identity of the various forms of Bright’s dis-
ease, particularly in regard to contracted kidney, was also denied by E.
Ziegler, who pointed out that the pplth(lmm (lm-ﬁ not .11“.135:. r-:pr&-acnt
the starting-point of the disease, sinee an inflammation in the interstitial
tissue going on to induration may develop directly under the influence
of some injury. He further calls attention to the fact that arterioscle-
rosis is one of the most frequent causes of contracted kidney, an obser-
vation that bad been made simultaneously by Leyden and the writer
(see p. 173). The significance of this vascular lesion as a prmmr}'
process preceding the contraction of the kidney as deseribed by Gull
and Sutton, ﬂlﬂl{]!lu’h they offer a different interpretation for the ana-
tomie changes, is alzo emphasized by Sotnitschewsky and Lemcke.

In France the doctrine of the duality or plurality of the various
forms of dizease included under the term Bright’s disease, which had

originated in England, found general acceptance, although opinions dif-
fered in regard to the interpretation of the differences between them and
their mode of origin. More recently, however, a tendeney to adopt
Weigert's view has begun to make itself felt. Kelsch recognized the
separation of a parenchymatous form, which he believed is always chronie,
from interstitial nephritis or genuine contracted kidney ; but he main-
tains that this parenchymatous form is not a true inflammation, repre-
genting as it does a degeneration of the epithelium without any interstitial
process. Lancereaux distinguished # néphrite épithéliale” from ¢ pri-
mary diffuse nephritis,” in which latter form the inflammatory process
begins in the interstitial tissue among the convoluted tubules and in the
Malpighian corpuscles, while the epithelium of the uriniferous tubules is
attacked secondarily ; and this anthor points out also that there isa form
of diffuse nephritis depending on a general arterial disease. Charcot,
in his lectures, had first followed S. Wilks’ classifieation, but later
adopted W Elger’t"s view in regard to the origin of primnr_? interstitial
nephritis and taught that the epithelial disease is the primary lesion.
Cornil and Brault distinguished “ diffuse forms of nephrifis” and ¢ sys-
tematic forms.” The former are subacute or chronie and involve prac-
tically all the tissue elements; while the latter first and preferably
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attack only one system, either the tubules or the vascular system. The
latter two subdivisions together constitute primary contracted kidney
and are never secondary to diffuse nephritis.  In his latest deseription
of renal diseases, Brault abandoned this distinetion, however, and dwelt
chiefly on the degree of intensity with which any h.u'mful agent (poison)
acts upon the kidneys as determining the acuteness or chronicity of the
clinical course. He afmnhn-r]} divides all the forms of nephritis into
acute, subacute, and chronie, and thus approaches Weigert’s classification.
Lecorché, who at first rigidly separated chronic Imnnchvmamlm nephritis
from the form of eontracted kidney designated sclerosis, abandoned
this elassification in the monograph which he wrote later in association
with Talamon. In this paper glomerulonephritis is stated to be the first
alteration and one that is common to all forms of’ Bright’s disease ; this
may be associated from the beginning with a change in the uriniferous
tubules, while the interstitial changes are secondary. The authors
assume that glomerulonephritis is general or disseminated in acute, but
only disseminated (partial) in chronie cases. All three forms, the two
acute and the chronie, show a tendeney to atrophy, which, however,
does not develop in the two acute forms because it is prevented by the
oceurrence of death.

The numerous writings and investigations which, as will be seen,
were chiefly, and for several decades almost exelusiv f_"]\.' concerned with
the :-:.Fi'm:*!u.ruf especially the more minute fr:ai‘ﬂ»fﬁr;m d:mif,rws in the kid-
neys, have been followed in recent times by investigations in regard to
the efiologic foctors of nephritis, having for their object chiefly the influ-
ence on the kidneys of various poizons, more luu'tmu].uh microparasites,
and their metabolic products,  These investigations will be mentioned
in connection with the etiology of the respective morbid conditions.

It will be seen from this exposition of the evolution of the doctrine
of Bright's disease that there are still differences of u]:rininn in regard to
some of the points at issue. Certain histologic questions are still in
dispute, particularly the questions as to which of the constituents of the
kidneys form the starting-point of the disease, and whether the starting-
point is always the same in the various cases of acute and chronie dis-
ease, On the other hand, many obseure points have been nearly or
quite cleared up. New facts have been discovered , and the conflict of
opinions has brought out certain aspects of the question that are not
without importance in the explanation of the various forms of disease .
known as ¢ diffuse nephritis” and their relations to one another. The
following propositions contain what to the writer’s mind are the essen-
tial points bearing in the controversy :

The clinical differences observed in hematogenous, diffuse, non-
suppurative nephritis depend chiefly on the course and duration of the
disease. The course and duration in their turn depend upon the inten-
sity of the effect produced upon the kidneys by the noxious agents in
the blood (infective agents, toxins, and other poisons, detective condi-
tmn of the blood in dyserasi: H}

2. When the irritation is intense, either because of its specific mode
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of action or its quantity, all the constituents of the kidney—epithelium,
Malpighian bodies, and interstitial tissue—are attacked at once, and
the acute inflammatory manifestations in the interstitial tissue, such as
hyperemia, hemorrhages, and round-cell infiltration, are usually more
ronounced as compared with the changes in the parenchyma,

3. When the irritation is less severe and of shorter duration, all the
tissue elements are not attacked at the same time nor with a like
severity, the parenchyma, which includes the epithelium of the urinif-
erons tubules and glomeruli, being the first to suffer. Except for a
slight hyperemia, the interstitial tissue escapes altogether or does not
become involved until later in the course of the disease. There is no
such thing as acute interstitial nephritis without changes in the paren-
chyma.

On the theory that only the peculiar processes in the interstitial tissue repre-
sent true inflamumatory processes and that * parenchymatous” inflammation does
not exist, the changes in the parenchyma would have to be regarded as degenera-
tive in character; but, aside tlmm other reazons,! the inflammatory nature of the
gruﬂass is shown by the fact that the same irritant, when more severe or of longer

uration, is capable of producing the phenomena of inflammation in the intersti-
tial tissue as well. Hence the parenchymatous manifestations may be regarded
as the first stage of the inflammation.

It will be readily understood, if the peculiar arrangement of the blood-suppl
and the function of the two secreting elements of the kidney are borne in mind,
why the epithelinm of the uriniferous tubules, especially that of the cortical
tubules, is the first to suffer from any injurious agent eontained in the blood.
The cortical sections of the uriniferous tubules are supplied almost exelusively
with blood that has passed through the glomerular vessels and has given up a la
portion of its water—i. £, has become very much concentrated. All the injuri-
ous substances contained in the blood, unless they have been carried away with
the escaping serum, will be brought to the cortical tubules in a concentrated
form and at a slow rate of speed peculiarly adapted to enable them to exert their
full effect on the epithelinm; 'n'lIlHE materials that have escaped with the serum
also come in contact with the epithelinm by way of the uriniferous tubules them-
selves, so that the latter are greatly exposed to injury from two directions af once,
and therefore are usually the first to become diseased. In the wvascular tufts,
which it iz true receive blood that has not become concentrated, the blood eircu-
lates under very high pressure and at a low rate of speed, conditions that permit
it to exert its utmost influence. Another consideration is that anything that is
not completely soluble, particularly microparasites, is very likely to be arrested
in the glomerular loops and set up an inflimmatory process. It is due perhaps
to these circumstances, or possibly to some special property inherent in the cause
of the inflammation, that in many cases (scarlet fever, for instance) the inflamma-
tion in the tufts is more pronounced and more conspicucus than the changes in
the epithelium.

4. Acute nephritis is therefore either a simple parenchymatous inflam-
mation—a tubular (badly named ¢ parenchymatous’)—nephritis or
“ glomernlonephritiz,” depending on whether the epithelium of the
uriniferous tubules or the glomeruli are prineipally involved—or a “ dif-
fuse ” nephritis in the strict sense—i. e., with involvement of the inter-
stitial as well as of the parenchymatous tissue. The latter (diffuse
acute nephritis) is always the expression of a more intense inflammation
which may be present from the beginning or may develop as an accom-
paniment of the milder form—namely, the parenchymatous disease.

18ee v. Recklinghausen, Ally. Path., 1883, p. 238,

12
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When the disease iz protracted, all the tissue elements of the
Lulneu eventually become more or less involved ; when the disease
first attacks the pm-n{:hx ma (epithelinm and ;,lmnmulij, it is regularly
followed by interstitial processes (Weigert').  Strictly L,peﬂlung there-
tore, there is no chronie parenchymatons lll*llh‘l'ltlh except in the sense
that the parenchymatous changes may be primary and more pronounced
than the interstitial changes.

It is not probable that the interstitial {_'Imncref-, I(ﬂ{‘]l imhltration and
connective-tissue proliferation) are ;_\ulu:-qu]v dependent upon and
secondary in time to parenchymatous changes. A= has been mentioned
above (see p. 174), Ziegler believed that the interstitial processes may
oceur independently of the parenchymatous and either accompany or
precede them, and that there is a primary interstitial nephritis which
leads to hyperplasia of the connective tissue and induration. Nauwerk?
also expressed the opinion that exudation and proliferation in the con-
nective tissue may exist without disease of the specifie tissue elements.

Chronic inflammation of the connective tissue i= accompanied or
soon followed by degeneration of the parenchyma, including both the
glomeruli and the epithelium, hence the termination is the same in either
eaze, providing the disease last long enough—induration with more or
less advanced contraction of the kidneys,

6. The same thing finally occurs in another elass of chronie cases,
in which the disease unquestionably starts with an arterioselerosis or
aplasia of the arteries with deficient blood-supply, the first effect of
which is obliteration of the glomeruli and atrophy of the uriniferous
tubules, followed by an increase of the connective tissue.

Those forms of chronie nephritis which do not depend on selero-
sis or aplasia of the arteries may be the result of an acute nephritis, or
they may develop insidiously as an independent disease from the begin-
ning.,

8. In all forms of nephritis, both acute and chronie, death may
occur at any time if the funetional impairment due to the structural
alterations in the organs exceeds a certain limit. On the other hand,
the process may become arrested at any time and complete involution
with recovery may take place; or, if the dizease is protracted, it may
terminate in relative funetional recovery through the agency of com-
pensatory processes within the kidney, which, either by themselves or
in association with the cardiac ]n]wrtrup]n which duulup&. more or
less completely make up for the loss of functionating tissue. (See
var_-rtmphv p- 163, and Changes in the Vaseular Apparatus, p. 117.)

. Lastly, a qnmswnt inflammation may be lighted up again with-
out -m_u recognizable provoeation, or a renewed outbreak may take place
in the course of a chronie inflammation, and in this way the pathologie
as well as the clinieal phenomena may present numerous variations.

From the above proposition the impossibility of accepting the theory
of the unity of Bright's disease in the sense intended by Reinhardt and

! Bee also Burmeister in Firchow's Arefie, exxxvii., 1894, p. 405,
? Deutsel. med. Woeh., 1884, Nos. 10 and 11.
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Frerichs, that all the forms represent merely stages of the same morbid
process, is evident ; but, on the other hand, the dualistie theor v advanced
by S. Wilks, and pnwnmlh alzo by D utr-h that so-called contracted
kidney or chronic interstitial prhr‘lth h-h nothing whatever to do
with the form known as chronie pulﬂn-hxmtltnun mphrltla and always
develops as an independent disease from the beginning, is equally inad-
missible, Each of the two theories contains a certain modicum of
truth, which in itself proves that neither represents the whole truth,

It also follows that a strietly anatomic classification of the disease
is impossible, because in the majority of cases several different patho-
logie processes are coing on side by side and mutually mmllf?mg one
another. Again, a comprehensive t‘tm]nglf, classifieation is impossible,
not only for the reason that the causes in many cases are not known or
unperf'{*ctlv known, but becanse the same canse may under different
cireumstances prmince different effects, as has been shown. For the
present, therefore, we are forced to classify the various forms of diffuse
nephritis, if not exclusively, at least chiefly from the clinical stand-
point, but with some regard for the grosser anatomic differences, and
this has been the general custom during the past two or three decades,

Since Traube separated passive congestion and amyloid degeneration
as non-inflammatory processes from the variegated symptom-complex
characterized by the two ecardinal symptoms of Bright’s disease (albu-
minuria and dmp&y] and placed them on a secure elinical foundation,
the symptoms belonging to Bright’s disease in the narrower sense—
i. ¢., hematogenous non-suppurative inflammation of the kidney—have
been divided into three groups, each of which in typical cases presents
a characteristic clinical picture and ecorresponds rnu-ri ly with one of
the broad subdivisions from the gross pathologic atandpmnt In this
way three main groups or types have come to be almost universally
accepted. (1) Aecute nephritis ; (2) chronie nephiritis without tndurafion
(ordinary ‘ chronic parenchymatous nephritis ') ; and (3) chronie indu-
rative nephritis, which iz us=ually called “econtracted kidney,” although
not altogether appropriately, because induration and its afmmpan}mg
elinieal picture may oceur without true contraction or diminution in the
size of the kidneys,

An attempt has been made to subdivide the various clinical pictures
belonging to these three main groups in accordance with the pathologic
varieties of acute as well as of chronie inflammations. This attempt is
still going on.  Some authorities object to any further subdivision of
the main groups ; others have attempted to make such a subdivision, but
their methods and prineiples have varied. In short, there is at }‘Jl‘E-.‘-?-E?]]t
no detailed subdivision that has achieved universal approval and prac-
tical acceptance ; but the variations in the clinical and pathologic feat-
ures of cases belonging to these main groups is so great as to call for
a further subdivision, and the writer will therefore make such an
attempt in the following pages, so far as it seems to him practicable and
justified by the present state of our knowledge.

Every classification must be more or less artificial. This statement
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is also a direct corollary to the general propositions given on the pre-
ceding pages. Such a classification 1s necessary for purposes of orientation
and presentation, but it can never be literally and in every respect satis-
factory, beeause in reality, as has been said, a great variety of transitional
forms and combinations oeeur.  The subdivision into acute and chronie
nephritis possesses a certain advantage over other classifications, inasmuch
as it takes for its basis or standard the duration of the process, thus
]mvmg some latitude for individualization and making it possible to
recognize, although tacitly, gradations in the same group, which, how-
ever, cannot be n]mr}rh divided any more than one can draw a sharp
distinetion between an acute and a chronie condition in general. These
transitional forms may properly be designated subacufe or subchronie,
and thus a connecting chain may be established between the wvarious
main groups.

At best, however, the boundary lines are vague, even within the
main groups, and the line which divides the entire elass of hematogen-
ous, non-suppurative diffuse forms of nephritis and Bright's disease of
the kidneys from other conditions eannot be defined with any degree of
accuracy. Just as acute parenchymatous inflammation cannot be strietly
separated from degenerative conditions, so the boundary line between
chronic and unguestionably inflammatory processes from other condi-
tions that are not inflammatory and lead to indurafion and selerosis can-
not be sharply drawn. It is no wonder, therefore, that there is a differ-
ence of opinion in regard to the position that should be assigned to
many clinical forms, whether among the inflammations—* nephritis ”—
or the various forms of “ Bright’s diseaze.” Ewven the classification of
“febrile albuminuria ™ is doubtful (see p. 40), and in many other affec-
tions in which the renal lesion is much more marked and in which the
kidneys, in fact, are severely damaged, the same uncertainty prevails as
in the case of “cholera nephritis,” the “kidney of pregnaney,” and
“arteriosclerotic induration.” To the writer’s mind they appear to be
more closely related in their essential nature to true inflammatory proe-
esses than to other elinical forms, and will, therefore, be deseribed
under that head.

The principles that the writer has laid down in the preceding pages
lead him to propose the following classification of hematogenous, non-
suppurative inflammation of the kidneys :

Acute Nephritis.—(«) Parenchymatous nephritis (tubular
and glomerulonephritis). (#) Diffuse nephritis (additional forms : hemo-
glnhmurm nephritis, nephritis of cholera, nephritis of pregnancy).

. Chronic diffuse nephritis without induration (* chronic
pﬂrmlclu}'nmtq s, subchronie nephritis ™

3. Chronic Indurative Nephﬁtis (contracted kidney).—(a)
Secondary induration (secondary econtracted kidney). (b) Primary
indurative (¥ chronic interstitial ) nephritis. (¢) Arteriosclerotic indu-
ration (additional form : simple non-inflammatory atrophy of the kid-
neys).

As the writer has repeatedly stated, these groups do not contain all
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the possible variations of renal inflammation. These variations give
rise to a certain multiformity of the clinical picture, but are not constant
enough to justify a greater refinement of classification,

[The question of the classification of inflammations of the kidney is
an extremely complicated one. Neither clinically nor from the stand-
point of etiology or morbid anatomy can the cases be grouped in a
manner entirely satisfuctory. Of the chronic varieties, for instance,
cases are seen that are from the clinical aspect typically of the paren-
chymatous type and are found to be such at the autopsy ; others are
unquestionably of the primary chronic interstitial variety. But many
cases partake of the characters of each of these two groups and are
diffuse in nature. We must often be content with the diagnosis of chronie
diffuse nephritis or chronie nephritis without attempting to fit the case
more aceurately into some particular subelass that is, after all, more or
less artificial. These sensible and conservative views of Senator will,
we think, be heartily applaunded by both pathologists and clinicians.

It seems unseless also to worry too much over the proper use of the
term Bright's disease. Can it not be a term broadly, even loosely,
applied to cover all the diseases ealled nephritis—i. e., those non-sup-
purative forms just classified ? To be sure, Bright made no such classi-
fication, but referred particularly to the types in which edema and
albuminuria were striking features of the diseased condition of the
kidney. Fine distinetions between acute nephritis and acute Bright’s
disease—the latter with edema—can be made, and successfully, too ;!
but it seems, after all, to complicate rather than simplify matters, and
we prefer to speak of the condition as nephritis or as Bright’s disease,
using the terms interchangeably, although recognizing that some forms
of “ nephritis ’ are degenerative or atrophic in character, and not in the
strict sense inflammatory, and that some cases called Bright’s disease are
different from anything described by Bright.—Eb. ]

ACUTE NEPHRITIS.

The forms included under this head correspond in general to those
described by the older authors, especially Frerichs, as the first stage of
Bright’s disease or “acute Bright’s disease,” and by other authors as
““acute parenchymatous” or ¢ epithelial,” “dc-squamati\rg,” and some-
times as “ superficial and transitory nephritis.”

ETIOLOGY AND PATHOGEMESIS.

The origin of the disease, in so far as its causes are known, must be
aseribed to sudden changes in the blood which may be deseribed as
potsoning, in the wider sense of the term. The conditions in which
such changes oceur are:

1. The infectious diseases, especially those accompanied by fever. It is
probable that there is not one of this class of dizeases that is not under
certain circumstances capable of bringing about acute nephritis, but they

! Bee J. R. Bradiord, Lancet, Nos, 4220 to 4223, 1904.
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differ from one another as regards the frequency and intensity of the
renal complication. According to the usual view, scarlet fever is the
most frequent cause of acute m=p|1t1[1- and the t}pc, of the disease was
formerly, and is even now to some extent, thought to be shown in scar-
latinal nephritis. This is undoubtedly correct so far as cases with
nounced changes in the urine, and dropsy are concerned, but it does not
apply with equal justice to so-called parenchymatous nephritis, which,
although it does not cause very conspicuous phenomena during life, and
often remains undiscovered until the autopsy, depends on changes that
occupy the boundary between inflammation and degeneration, and ulti-
mately gradually %imtllnw into those cases which are no longer deseribed
as neplmth,” but as « febrile albuminuria.” The difficulty of making
a sharp distinetion between these two groups of eases has already been
noticed (see p. 180); but it is not a sufficient reason for excluding from
the discussion all those cases which do not correspond to the type of a
pronounced scarlatinal nephritis, particularly as that so-called typieal
form is not clearly distinguishable from other forms.

Taking the term “acute nephritis” in its broader sense, without,
however, including every temporary # febrile albuminuria,” we find that
other febrile infectious diseases quite frequently cause nephritis, and if
they do not surpass scarlet fever in this respect, at least they are very
nearly on a par with this disease. This is particularly true of influenza,
diphtheria, and other infeclious forms of angina, and of Weil's disease.
Next in order are pmeumonia, acule articular rhewmatism, typhoid and
typhus fever, sepficopyemia, erysipelns, measles, bertbert, and the like. In
the very mild infections diseases, like 1*mirrﬁﬂ amI fp:f.'ﬁmw Przmi*zim,
ncphrlm is rarer than in any other disease, but still it occurs; in the
former it was observed by Henoch,! and later by others ; in the latter,
by Pratalongo, Renard,? "Henoch,? Lmlwr Pugnr_}n and others. Fl-
nally, there should be mf-nrmne:l malaria, after severe forms of which
Kelsch and Kiener,® Th. Rozenheim,” G. Rem Picei,® and W, 8. Thayer®
observed acute nephritiz, and wvaccinia (L. Perl'), tubereulosis, and
syphilis.  (See under Pathologic Anatomy and Chronie Nephritis.)

From the fact that a non-febrile infectious disease may give rise to
nephritis, it may be concluded that the essential and ultimate cause of
this inflammation of the kidneys is not an elevation of temperature, at
least not that alone, although fever is capable of exerting a certain
harmful influence on the kidneys. (See Febrile Albuminuria, p. 40.)
The cause, in fact, is to be sought in the pathogenic microparasites that
produce the infections, or the poisonous metabolic products or foxins
which they produce. The presence of microparasites in the ki{lueys
and urine has heen positively demonstrated in a number of cases, but it
has not always been proved that the organisms found were ldentlcﬂl with

L Berlin, Hin. Wock., 1834, No. 2. ? Areh, de méd, milit., 1885, vi,, p. 185.
* Vorlesungen tiber Kinderkrankh., 4th Ed., 1889, p. 611.

P Deutseh. med. Waek., 1884, No. 9. " Thise, Paris, 1889,

b Arch. de Physiol. norm. ef path., 1882, Nos. 2 and 3.

T Deutsch. med. Woch., 1886, No. 42, B [T Policlinico, 1898,

# Med. Rec., May, 1898, 1% Berlin, kiin. Woch., 1893, No. 28,
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the specific organisms of the disease and that they were really respon-
sible for the inflammation. On the other hand, microparasites may
pass through the renal tissue, and especially through the glomeruli, and
be washed away by the urine,' so that the absence of micro-organisms
from the cadaver does not necessarily prove that they are not concerned
in the production of the disease, for they may have died after producing
the inflammation or may have been carried away from the kidueys in
the urine. In short, it is not always possible to bring positive proof
that an inflammation of the kidneys can be, and has actually heen,
produced by the microparasites themselves through the ageney of the
blood.

There is no dearth of clinical and experimental investigations, how-
ever, to prove that in many eases of nephritis the specific organisms
themselves are the cause of the inflammation. In certain cases of
infectious nephritis specific microbes have been found in the kidneys or
in the urine or in both; this is true of the diplococeus of prewmonia,
the typhoid baeillus, the spirillum of relapsing fever, a streptococens and
another pyogenic coceus with speeial properties (Mannaberg, Engel), and
finally bacilli of wvarious kinds in cases of prtmary wmycotic nephritis
(Letzerich, Litten). Here it might be objected that the kidneys were
diseased to begin with, and for that reason permitted the bacteria to
escape from the blood into their tissues. But it has been possible to
produce infeetious inflammation of the kidneys by injecting certain
micro-organisms. Pernice and Seagliosi saw cases of this kind after
the injection of bacillis of anthrax, Bacillus pyocyaneus, Staphylococeus
pyogenes aureus, and Micrococeus prodigiosus, while the toxins obtained
from those organisms. although not quite inert, were distinctly less
virulent than the micro-organisms themselves. According to the
deseription of these authors, the process in the kidneys begins with
hyperemia, endarteritis, and hemorrhage, swelling of the glomerular
epithelium, exudation and hemorrhage into the interior of Bowman’s
capsules, the formation of tube casts in the uriniferous tubules and
desquamation of their epithelial cells, and is followed later by atrophy
of the glomeruli and hyperplasia of the surrounding eonnective tissue.?

As for the toxing, their activity has been chiefly demonstrated in
diphtheria and in the diphtherie form of nephritis. As Fiirbringer?
first pointed out and many others later corroborated, Loffler’s bacillus,
which iz regarded as the cause of diphtheria, is almost alwavs absent
from the kidneys in this disease. On the other hand, Roux and
Yersin,* as well as Spronck,” v. Heverden,® and v. Kahlden,” succeeded

*Bee Reissner, * Ueber die Ausscheidungen von Fremdkérpern,”’ ete., Diss, Giit-
tingen, 1892; R. Kraus, Zeit. f Heilk., 1896, xvii.; v. Klecki, Areh. f. exp. Path., etc,
xxxix. ; Opitz, Zeit. . Hygiene, ete., xxix.

2 For the literature the writer refers the reader to Litten, Zeit. f. klin. Med., iv.,
1882, p. 191 ; Letzerich, ibid., xiii, p. 33; Mannaberg, ibid., xviil, p. 223; J. Pansini,
Riforma med , 1893, Nos. 10 and 12; Pernice and Scagliosi, Vircho's Archiv, cxxxviii.,
1894, p. 521 ; Engel, Deufech. Arch. f. klin. Med., Ivi., p. 140.

3 Virehow's Archiv, xci., 1883, Y Ann. de T Ingtitnd Paglenr, 1858 and 1389.

* Compt. rend., 1889, cix., No. 7. § Nederland. Tydsehe., 1890, No, 12,

T Ziegler's Beitrdge zsur path. Anat., ix., p. 527,
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in producing nephritis by i injecting diphtheria toxin. The writer has
observed the same lengm in the kidneys of guinea-pigs after the
injection of diphtheria toxin as after m]f_-r:tmg the baeilli thpmsehes,
and the latter could not be demonstrated in the kidneys.! The poison
of tefanus has also been demonstrated in the urine.

2. « Towxic nephritis” represents an analogue of the renal affection
produced by toxins without the direct ageney of miero-organisms.
(Genuine toxie nephritis in the narrower sense of the term is an inflam-
mation of the kidneys produced by soluble poisons, although it is
practically or identically the same as the form of renal inflammation
observed in many acute infectious diseases. The number of such
poisons, which have been subjected to a great many tests in the course
of experimental study of various forms of nephritis, is very large, and,
like the poisons of the various infections, they differ in their action
according to their special nature and the intensity and duration of the
irritation ; hence, all grades of inflammation, from simple changes in
the parenchyma, that oceupy the debatable ground between inflammation
and degeneration, to the most pronounced forms of inflammation with
involvement of the interstitial tissue, have been observed.

Many of these substances also have a elinical interest, They are
those which are normally produced and exereted in the body and under
abnormal conditions make their way into the blood, and those which
are produced in the body only under abnormal conditions and aect by
virtue of aufochthonous {nr endlogenous) infoxication. The latter class
probably includes those toxic substances which are produced and

absorbed in the intestine. The nephritis which occurs as the result of
acute and elironic intestinal disease may be explained in this way. In
other conditions several poisons are probably associated, as in jaundice,
acute atrophy of the liver, and the like, in which the absorption of bile
and especially of bile aeids is an associate factor. F. Blum® has called
attention to a speeial kind of enferofoxing that occur in thyroidectomized
animals from deficient elimination and lead to nephritis. Certain
urinary constituents also, such as acetone and others, may injure the
renal tissue. (For urotoxins see the Experiments of Favre and Schill-
ing, p. 156.)

A second group includes numerons . substances that are used in
small quantities for medicinal purposes, and which when ingested in
larger doses, either accidentally or intentionally, produce frue (ectog Genos )
intorication with acute [:ILI'lhl'lf.l‘-.u. Their number is very large, and
toxic nephritis in the narrower sense of the term is therefore a fairly
common condition. From a practical standpoint stress should be laid
on the renal affections which follow the ingestion of concentrated
sulphuric or oxalic acid—according to Eichhorst*—the ingestion of
sorrel, which is very rich in oxalic acid, the inhalation of chloraform
and ﬂ’ﬁw} poisoning with mereury, J{ymi‘in, turpenfine, and a number
of external antiseptics, especially carbolic acid, and the inunction with

VH. Benator, Deulsch. med. Woeh,, 1805, No. 33,
? Virchow's Avehiv, vol. elxvi. 3 Deutsch. med. Woch., 1899, No. 28
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irritating substances, particularly tar, naphthol, and other drugs that
have a similar eftect on the skin.!

Highly seasoned foods and fJI’!:‘fi'rf!gf‘R} as, ﬂu: uxuu‘fplu, mustard,
radishes, pepper, strong alcoholic drinks, and the like, while less potent,
undoubtedly have an effect similar to that of these more obvious
poisons, as they arve distinctly irritant to the %{l(lﬂf:}'& ]I'JKGEEHI\"E_EI
indulgence in such substances may, as the experiments of Pentzoldt®
and K. Glasser® have shown, lead to inflammatory irritation of the
kidneys, which under favoring circumstances may go on to a distinet
and even intense inflammation,

A special position among poisons should be accorded to those sub-
stances which cause hemoglobinuria by eythemolysis, the hemoglobinuria
with which nephritis is under certain ecircumstances associated, leading
to the production of a form that in many respects is peculiar and may
be designated hemoglobinurie nephritis.  (See Appendix, p. 205.) The
most important of these substances is potassium chlorate, although many
of the above-mentioned hodies, as well as some of the causal micro-
organisms of the infections and certain other toxins, may have a similar
or less potent effect.  Whether the separation of the hemoglobin always
takes place in the general cireulation to the exelusion of the kidneys
themselves, as was formerly believed (see p. 64), has never been quite
decided. Cases of hemoglobinurie nephritis occur and run their course
without giving rise to any constitutional symptoms that would indicate
injury to the blood or to the red blood-corpuseles.

It is exeeedingly probable that eythemolysis and hemoglobinuria are
the eause or one of the canses of the acute nephritis which follows burns ;
and it is also probable:that the same eause is responsible for the nephritis
in certain chronic diseases of the skin, as eczema and pemphigus, especially
when, owing to extensive suppuration and maceration of the superficial
layers of the skin, decomposition takes place with the formation and
absorption of fatty acids and other substances which produce irritation
and inflammation of the kidneys either by evthemolysis or in some other
way. It should be mentioned, however, that acute nephritis may oceur,
although rarely, in the course of simple eczema.

3. FErposure to cold is not an altogether infrequent cause of acute
nephritis, Although its influence in this as in so many other diseases
was no doubt exaggerated by the older physicians, as it is even now by
the laity, it eannot be altogether denied in the face of a large number
of undoubted cases in which a typical inflammation of the kidneys
followed immediately upon exposure to cold without any other demon-
strable cause. By exposure to cold is meant sudden cooling of the body

'For a discnssion of poisoning with sulphuric acid see E. Friinkel and Reiche in
Virehow's Archie, cxxxi., p. 141; with oxalic acid: A. Friinkel and Zeil. f. kin. Med.,
i, p. 664 ; with chloroform: E. Frinkel in Virchow's Arehiv, exxxix., p. 254; Ambro-
sius, ibid., exxxviii., suppl. vol., p. 197; Rindskopf in Deuwtsch. med. I{’ﬂnh., 1893, No.
40; Wunderlich, Beitriige zur Min. Chi., xi., 1894; with antiseptics: Senger in Berlin.
klin. Woeh., 1888, No=. 22 and 24,

* Verhandl. des II. Cong, f. inn. Med., Wiesbaden, 1883, p. 226.

* Deutseh. med. Woeh., 1801, No. 43.
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by a draft or drenching when the individual is fatigued and overheated.
It is rather remarkable that, as others as well as the writer have observed,
chilling of a part of the body ounly, especially the feet or back, may
have a bad effect.

Just how the Lhiliiug exerts its malign influence is not known in
nephritis any more than in any other disease said to be produced by eold.
It was former ly believed that the functions of the skin were temporarily
suppressed and excrementitious substances retained in the blood ; but
—not to mention other arguments—this view is contradicted by the fact
that a local chilling, as of the feet or back, for example, which has just
been referred to, is in itself’ injurious, altlmugh under any other eircum-
stances the '-.~1-I:|:I like any other organ, is capable of compensating for
tI]L tl."lllpt,'ll'il.l‘r “IILLI |n1m] I.EJ'-L:- U-f [Ll]‘t f:f 11:-.. tra-.u[- Amnrd]]]g 10
another view, the cause is a circulatory disturbance produced reflexly
by irritation of the skin. But gr'mtln;: the oceurrence of such reflex
disturbances in the kidneys, although it is far from being the case, this
view fails to explain uln other cutaneous stimuli do not act in the same
way, nor how a (‘IlLLll.ﬂ.tlJl\ disturbance, which is usually ephemeral,
“lwth{-r it consist in dilatation or econstriction of the blood- vessels, i3
mimlr]{- of producing inflammation, especially the intense infammation
which is almost always observed after ex posure to cold.

It might be argued that the exposure to cold has a directly injurious
influence on the blood. Semmola assumed that the chilling interferes
with cutaneous respiration and alters the albuminous bodies in the
blood in such a way that they are excreted by the kidneys as non-
assimilable substances. The ﬂ‘lﬂilllilﬁ for this thenr'i will be dizseussed
later in connection with chronic non-indurative nt‘:]‘rlll"lt'[:-.. It iz al=o
possible that the red cells of the blood are destroyed by the direct
influence of the cold much in the same way as has been demonstrated to
be the case in periodie hemoglobinuria (see p. 59), and that this destrue-
tion of red blood-cells is accompanied by certain other insults. But in
animal experiments the findings ' after artificial chilling of the body are
different from those observed in hemoglobinemia ; they consist of hem-
orrhages into the various mueous membranes. In addition we should
expect Im:nu;_lulmmm to be a constant symptom in nephritis due to
eold, and that is not the case. While }wnmgluhuml-l-'. does oceur in
cases of nephritis from exposure to cold, as the writer knows from
personal experience, it is by no means a constant symptom and cannot
even be said to be very frequent. In this sense exposure to cold might
possibly be accepted as the indirect caunse of hemoglobinuric nephritis,

Unless that view is adopted, it seems impossible to obtain a satisty-
ing explanation of the minute processes going on in the condition known
as EdtthI]ﬂ‘ cold, and the bald fact that exposure to cold may he followed
by i‘ll?'rrhlltl‘! will have to be aceepted.

4. Finally pregnancy is responsible for a form of acute nephnhs
which will be more fully discussed later. (See Appendix, p. 212.)

Whether frauwmatism other than direct injury or coneussion is capable

18, Neberthan, cited by Fr. Miiller, Miineh, med. Woeh., 1897, No. 47.
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of producing nephritis is doubtful, and the renal sy mptoms that have
been observed immediately after such a traumatism (}10111|mh.1,n'i1
albuminuria, and casts) are not absolute proof of the existence of
inflammation, for they may be interpreted as the effects of laceration
of vessels and destruction of tissue. It is conceivable, however, that
such injuries might be followed by necrosis in the kidueys and thus
indirectly produce an inflammatory reaction.'

PATHOLOGIC ANATOMY.

The appearance and other characteristics of the kidneys vary in
acute nephritis with the kind and intensity of the inflammation and the
guantity of blood contained in the organs, and the vaseularity, in turn,
depulda on a variety of conditions nmﬁtlu’ outside of the l-.nlneu 11111
connected with the genel ral cirenlation qa,ml the natrition. In almuat all
cases except the very mildest the kidneys are large and heavy, the cap-
sules are more tense and attenuated than under normal conditions and
strip more readily unless they have become adherent to the parenchyma
as the result of some previous pathologic process, The surtace may be
dark red or grayish ped, with dark-red pumtlf'm m and linear markings
that correspond to the ﬂi-ttLl]ﬂﬂl lel..l.tlll.L_‘ veins or to small hemorrhages ;
in some cases the organ is pale and anemice, and the color grayish red or
grayvish yellow. On the cut surface the tissue appears softer and more
friable than normal, the cortex is more or less swollen and bulging and
presents the same color changes as the surface. The medullary sub-
stance, although not =o greatly swollen, is nearly always dark red or
brown in eolor and marked by a few darker stripes, which correspond to
the engoreed venous trunks.  The Malpighian bodies often appear as
dark-red points and are more distinet than under normal conditions.

Two or three different forms of acute nephritis have been deseribed
with reference to the external appearance ; thus, there 1s the “hyperemic
or hemorrhagic” kidney, the “ pale or anemic” kidney, and as a transi-
tional form between the two, the © Hjurﬁr.'f.:fwf or amani-colored  Fidney.
But the different varieties merge one into the other by means of a sue-
cession of transitional forms. :

Under the microscope the elhanges in the cortical subsfance first meet
the eye ; they may be found altogether or chiefly in the parenchyma—
i. e., uriniferous tubules and 511:t11{:1||11, or in the interstitial tissue as
well.  The first set of changes represents  parenclymatous nephritis ”
in the true sense of the term, which may be subdivided, according as
the uriniferous tubules or ;_jmnernh are ur-hmﬂv involved, into  fubular
and « glomerulonephritis.” If the interstitial tissue also is involved,
which, as has been remarked (p. 177), is regarded by many as the t:hur-
acteristic sien of true inflammation, the term # d:ﬁm' ﬂf;rjfu itia " is
used. In either case the i ttlmiugm lesions are not distributed uni-
formly over the entire cortical substances, but appear in irregular foei
of varying sizes [ patchy necrosis "—Eb.

The epithelivin of the convoluted fubules is either the seat of cloudy

18. R. Stern, Monats. f. Unfaltheilk., 1899, vi. 1.
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swelling and granular or fatty degeneration going on to complete destrue-
tion ( plasmolysis), or it undergoes so-called coagulation necrosis with
the produetion of a variety of pathologic pictures. In places the cells
appear as if they had been teased and nibbled or broken up into frag-
ments, or they present in their interior pale vesicular spaces where the
protoplasm has been destroyed, and in this way reticular figures are
produced. These altered cclls may coalesce with others and form a
mass, completely obstrueting the lumen of the tubules for a consider-
able distance. The normal cilia are usually unrecognizable, but in
many cases they are quite well preserved. The investigations of
K. Landsteiner ! bave shown that the essential l‘.’|]:lllgl‘.' in the renal epithe-
lium in albuminows turbidity (cloudy swelling) is the destruction of the
regular rod-like structures with the appearance of granules, which, to
_]mlgv from their tinetorial properties, appear to be made of dlfferent
material from that which composes the rods. Various drops also are found
within the cells, and other drops precisely similar in respect to their
tingibility are found in the lumina of the uriniferous tubules, suggest-
ing that hyaline t':tst'.-.f, which take the same stain, are derived from the
illulri within the cells (l-'q;,n 49).

The nuclei are often seen lying free from protoplasm in the above-
mentioned vacuoles. Subsequently, according to the investigations of
Aufrecht® and the writer,® they break up into a number of granules
uqml le of taking a very thtp stain ; these granules are at first arranged
in a circular form, but later the gruupmg becomes irregular, the gran-
ules diminish in number and finally dizappear altogether (Laryolysis).
In the cells in which the process is mildest, karyolkinetic figures are
observed, and probably indicate an effort to rcplm:a lost cells by begin-
ning regencration. The lumen of the uriniferous tubules presents local
evlindrie or sacenlated dilatations from the accumulation of swollen or
disintegrated epithelial cells, and in addition often contains finely granu-
lar eoagulated albumin partly molded into the shape of a ey lmder, and
hyaline casts, fat-granules, blood-cells, and finally a few leukoeytes
which are u%u‘ﬂ]}' mononuelear.  In the deeper portions of the urinif-
erous tubules—the loops and the collecting tubules—the epithelial lin-
ing is usnally normal, but the Iumen of the canal is dilated and filled

with hyaline casts which are not infrequently surrounded by epithelinm
that has been washed down from more superficially placed tubules or
by the produects of their disintegration,

The Malpighian bodies in mild cases present no alteration whatever
or merely the excretion of albumin within the capsule. In severe
cazes, such as ocenr in scarlatinal influenza, typhoid fever, and the
like, and are designated glomerulonephritis, the capillary loops are
engorged and often contain masses of leukoeytes ; there is active
proliferation of the nuclei and desquamation of eells and nuelei which
more or less completely fill the capsular space, along with red blood-
cells, leukoeytes, and coagulated albumin which can be regarded as fibrin

1 Wien. Ein. Woeh., 1901, No. 41. 2 (entralbl, f. inn. Med., 1895, No. 10.
2 Dhewtzeh. med. Woeh., 1895, No. 33,
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when it appears thread-like. This intracapsular mass exerts pressure
on the vascular loops, which may themselves be thickened and contain
within their interior in places hyaline thrombi or a finely granular mass
that completely blocks the lumen. As for the proliferating and in part
desquamated cells in various stages of degeneration, their origin is not
easy to determine and various explanations have been offered. There
iz no doubt that the glomerular epithelium, and sometimes the eapsular
epithelium also, swells, and is desquamated. Aeccording to Kiener and
Kelsch,' Langhans and Nauwerck, proliferation of the capillary endo-
thelium with consequent increase in the number of cells also takes
place. Hansemann as well as Ribbert points out that a part, at least,
of the nuelei supposed to resnlt from the endothelial proliferation must
be regarded as the nuclei of leukoeytes (Cornil and Brault,? Renault
and Hortolés? Friedlinder, Langhans,® Ribbert, Nauwerck,” Hanse-
mann,® Aufrecht,” v. Kahlden'). (Compare also Chronie Non-indura-
tive Nephritis.)

When the interstitial tissue is alzo involved in the inflammation—i. e,
in ¢ ditfuse nephritis "—we find it enlarged and edematous, and in addi-
tion to a more or less pronounced distention of the vessels there are
accumulations of round cells in groups, usually corresponding in posi-
tion to the greatest changes in the epithelium of the uriniferous tubules
( Weigert), and frequently grouped around the afferent wvessels of the
glomeruli, and extending from there around the capsules. Various
interpretations have been given for these ronnd eells. Orth™ regards
them as derivatives of the connective-tissne cells. Aceording to Coun-
cilmann,” they correspond to Unna’s ¢ plasma cells,” and are found at
the boundary zone of the pyramids and in the cortex beneath the cap-
sules and around the glomernli. He also found them in large numbers
in the blood-vessels of the boundary zone, associated with lymphoid
cells, but without interstitial infiltration, He believes that they escape
from the vessels in the form of plasma cells or as lymphoid cells that
later become converted into plasma cells.

The blood-vessels thems=elves present no distinet alterations in most
cases, although Litten ™ and Fischl"* have described hyaline degenera-
tion of the intima or swelling of the musenlaris and adventitia with
the deposition of cells and the accumulation of fibrous masses, and
v. Kahlden, desquamation of the endothelial cells in the nephritis of
scarlet fever and diphtheria.

Associated with these changes, fiemorrhages of wariable extent also
oceur and have their seat in the capsules of Bowman, the uriniferouns

Y Arch. de phys. norm. et path., 1882, ix. 2 Loe. cit., p. T9.
2 Btudes sur les procds hist. d. néphr., Paris, 1881, and Théze ( Hortolds), Paris, 1382,
¥ Fortschr, der Med,, 1., 1883, p. 85,  Virchow's Arehiv, vols. xxvi. and exii.

_ 5% Nephritis und Albuminurie,” Bonn, 1881, Forfechr. der Med., 1888, No. 13, and
EBiblioth. med., c., 1895, p. 21.

¥ Ziegler's Beitrige zur path. Anat., i. 1836, & Virchow's Arehiv, ex.
® Deutsch. Areh. f. Hin. Med., vol. liii., p. 555.

10 Ziegler's Beitrige zur path. Anat., xv., 1894, W Lekrb. der path. Anat.
12 Tour. of Exper. Med., 1898, il B Charité-Ann,, vii., 1882, p. 170.

Y Prager Zeit. f. Heilk., iv., and Zeits. f. Hin, Med., vii., p. 127.
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tubules, or the interstitial tissue. These hemorrhages are usually more
marked in the various forms of diffuse nephritis, which thus assumes a
more or less hemorrhagic character, and are least marked in the tubular
form of parenchymatous nuphrltlh, which accordingly furnishes most of
the cases of pale anemic kidney.

In addition to actual hemorrhages, the escape of hemoglobin into the
kidneys takes place and produces a hemoglobinuric renal affection or
wpfui#ix, which may originate in one of two ways. Either hemoglo-
binuria is hlIlJL‘l‘atlilt‘ll to an already existing ﬂl.[‘lh'llt'lb as the result of
general blood-changes or of some local modification of the red blood-
cells that oceurs in the kidneys (see p. 64), or the hemoglobinuria is
the primary condition, and the passage of hemoglobin through the kid-
nevs causes secondary changes in the organs. In the latter case the
kidneys are swollen, dark red or in protracted cases grayish red, and
reddish-brown or gr avp-h red, punetiform and linear markings are to be
seen under the rllrnule as well as on the entire ent surface, especially in
the medullary substance.  Microscopically a finely gramllﬂr brownish-
red or rust-colored magulated mass 1= found in the ecapsules of Bowman
and particularly in the uriniferous tubules, the convoluted as well as the
straight ; the tubules, especially the {‘{lll".{:llllt-l!‘{l ones, contain hyaline
casts and renal epithelium in process of cloudy swelling and in various
stages of disintegration. Some observers assert that the epithelium of
the capsules and loops also swells and is cast off. The interstitial tissue
in recent cases usually presents no alterations except hemorrhages ; in
somewhat older cases there may be foei with small-cell infiltration
(Marchand,' Lebedeff;* Forsbach,* Kelsch and Kiener *).

The inflammatory process may undergo more or less complete involu-
tion by absorption of the interstitial exudate, the removal of the contents
of the uriniferous tubules by the urine, and partly alzo by absorption
and regeuer*mnn of the epithelium by the formation of new elements
from the remaining cells. In this way a complete or incomplete (rela-
tive) recovery—in the latter case with the loss of secreting parenchyma
and seattered areas of contraction—may result.

“ Parenchymatous ™ and t-e:apef:iadly “tubular ™ nephritis is the usual
concomitant of most if not all the febrile infections processes at the height
of the fever, and iz the most common form of kidney disease in cases of
poisoning in the narrower sense (ectogenous pmmnsj as well as in many
cases of endogenous (autochthonous) poisoning. (See Etiology.) In
instances the changes never exceed the mildest grade of the disease,
cloudy swelling and degeneration of the epithelium, and the inflamma-
tory character of these changes, as has been repeatedly stated, is often
doubtful, Such cases during life either remain latent or bn:-tr-'l:, them-
selves merely by a ¢ febrile albuminuria.”™ In other cases the changes

! Pirehme'a Aveliin, vol. xxvi., 1879, ¢ fhid., vol. xel., 1883,

3 Teber Himoglobinurie,"” Mz, Bonn, 1883, Y dreh. de physiol. norm. el path,, 1882, ix,

8Thus, for example, Cavazzani and Ferrarini (La Cliniea Med., 1899, No. 6) did
not ohserve albuminuria in experimental nephritis produced by means of chloral hydrate

or pyrogallic acid; the only changes they found concerned the epithelinm of the con
voluted tubules,
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in the tubules are accompanied or followed by slight changes in the
glomeruli that are more frankly inflammatory in nature and to be recog-
nized by the escape of an exudate into the capsules; although the pro-
found alterations of true glomerulonephritis, the proliferation of cells
and of nuelei that have been deseribed, are absent.  Finally a coagula-
tion necrosis of variable extent not infrequently becomes superadded.

The cause of these ]mrﬂnf;||_v|uutml.~; changes, as the writer has already
remarked on page 182, is to be found partly in the fever itself—i. ., in
those processes which are present in every case of fever—and partly in
the nature of the cause of the infection. In no other way can we explain
the fact that parenchymatous nephritis, while it is usually more pro-
nounced at the height of the fever, by no means bears a direet relation
to the degree of temperature, and the fact that certain diseases with only
moderate elevation of temperature present the same changes as others
with high fever or even more profound ones,

Another proof is found in the behavior of forie mpfuﬂ’fh the course
of which in most casez is marked by very little fever or is altogether
afebrile, while the |mr-'_=11d|'rmutuu-= chdngw may be quite marked.

D]ﬂu;-.c nephritis, in which the interstitial tissue is alse attacked, dif-
fers from the parenchymatous form in that it oceurs regularly only in
very few infectious diseases, although it may also be present exeeption-
ally in all the others. It belongs to searlet fever during the stage of
desquamation, as has been obszerved, to a much more limited extent
after malaria, and is the result of exposure to cold. It is not very rare
in diphtheria, and possibly also in syphilis at the beginning of the
secondary stage.

As regards true so-called scarlatinal nephritis, it is to be distinguished
from the parenchymatous form, which, as 11.15 been mentioned, may
oceur at the height of scarlet fever, and is on a par with the parenchym-
atous changes in the kidneys that occur in the other infectious diseases
during the febrile period. True scarlatinal nephritis does not, as a rule,
deve]np until after the febrile stage, a ]}heunme]mu explained bv Leicht-
enstern ' on the assumption that the scarlatinal pﬂﬁm] which duri ing the
efflorescent stage of the disease lodges in the skin, is later absorbed by
the lvmph vessels and carried to the kidneys, thus producing stasis and
inflammatory edema of the skin on the one hand, and specific post-
searlatinal inflammation of the kidneys on the other hand. [In many
cases of scarlatina the nephritis may be looked upon as the result of a
secondary or mixed infection or, at lmt-t, as due to a streptococeus inva-
sion, whether this organism be looked upon as the cause of the scar-
let fever or not.—EDp.] In the most pronounced cases the kidney in
this condition presents the picture of the hyperemic or hemorrhagic,
rarely of the pale anemic kidney (p. 187), and under the microscope
presents chiefly the changes described as glomerufonephritis, in addition
to parenchymatous and interstitial inflammation of variable extent, and
especially the disseminated cell accumulation deseribed by Quunu]m&m
(see p. 189).

! Deutsch. med. Woeh., 1882, Nos, 13 and 22.
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In diphtherin the kidneys are frequently attacked, but practically
only when the infection is severe and during the height of the disease.
Aside from congestion, which develops as a result of the interference
with the breathing when there is involvement of the larynx coupled
with weakness of the heart, the kidneys present a variety of pathologic
changes, ranging from the mildest grades of parenchy matous nephritis to
the severe diffuse forms resembling scarlatinal nephritis.’

As to syphilis, the question whether and to what extent the disease
can cause an ecufe nephritis is difficult to answer. It is true that
albuminuria is frequently observed both in recent and in old cases of
srphiii-_- ; but the symptom may be the expression of a previously exist-
ing renal affection or of a chronic nephritis (. v.) that has developed
during the course of and in connection with the syphilitic disease, or
the albuminuria may be due to antisyphilitic treatment, particularly with
mercury ; in other words, it may be foaic in pature or it may be eaused
by other factors that often accompany syphilis, such as aleohol, exposure
to cold, pregnancy, and the like,  Finally, it may be the expression of an
irritation of the kidneys, Imginning in the urinary organs and spreading
by continuity to the ludll!: an ascending nuphntlk (4. v.)—not to
mention the puwﬂblhtv of error f'rum the presence of a false albuminuria
(albuminuria spuria, see p. 19), from gonorrhea or some other similar
cause,

It is certain that an aeufe nephritis due to syphilis alone is very rare.

In Germany E. Wagner® was the first, as he was practically the only,
one who described a few cases belonging in this category, and he him-
self’ was not satisfied of the diagnosis in every instance. Other author-
ities, chiefly French and Italian physicians (Perroud, Horteloup, Mauriae,
Tommasoli, Jaccoud, Fordyee, Allaria, and others), have expressed
themselves more cmlht]entlv on this aub}m,t *  According to them ¢ neph-
ritis syphilitice preecox” is not a curiosity in recent syphilis.  In his
elaborate monograph on renal syphilis, J. J. Karvonen justly excludes
the majority of cases reported as renal syphilis as being doubtful, for
reasons enumerated above, so far as any connection between syphilis and
acute nephritis is concerned. This leaves a small number of cases that
appear to argue in favor of such a causal connection : (1) because no
kidney diseases had been present before the outbreak of syphilis; (2)
becanse the symptoms of the renal affeetion accompanied other symptoms
that were evidently syphilitic in origin; and (3)—the chief reason—
becanse improvement or complete recovery followed the administration
of mereury.

I Cited h}rT Reiche, Centralbl. . inn. med., 1895, No. 50,
? Dreutsch, Arch. f. Min. Med., xxviii, ,dlli.l ‘ Morbus Brightii,” lne. eit., p. 166.

# I J. Karvonen, * Dig ‘\mmnsw shilis," Derneatol. Zeit., vii., 1900, bmee then cases
have been reported h]. A. Stepler, Wien. Fin, Woch., 1900, 'No. 43 ; A. Moskowits, Orvosi
Hetilap, 1900, No. 49; and E. Ilnﬂm-‘mn, Berlin. Min., Woch., 1902, Nos. 6 to 9. 'In the
last-mentioned case the unheard-of quantity of 7 to 8.5 per cent. of albumin was excreted
and precipitated in amorphous granules. An even higher degree of albuminuria—more
than 13 per cent. in one case, with a '-I:u;-s-min;, aravity ::1 1060—in which during a period

of fourteen days 420 gm. of albumin were excreted in syphilitic nephritis, was reported
by Descoust, Thesis, Paris, 1878.
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It appears from these cases, which must be accepted as authentie,
that nephritis syphilitica preecoxr develops from two to nine months after
the infection, and, like other acute inflammations of the kidney, varies
in severity from a mild parenchymatous lesion to grave diffuse inflam-
mation, like that of searlatinal nephritis. Tommasoli states that syph-
iliz alone is not sufficient to produce the renal affection, which requires
that the kidneys shall have lost some of their resisting power through
serofula, alcoholism, exposure to cold, or some infectious disease ; but
these influences have not been demonstrated in every case. The dlu;_-;—
nosis of “nephritis syphilitica preecox ™ must always be made with great
eaution, and if albuminuria is present and all other possible etiologic
factors can be excluded, mercurial treatment should be instituted tenfa-
tively, and if improvement results the treatment is to be more energeti-
cally carried on.

Hereditary syphilis seems to have been the cause in a ease of acute
nephritis observed by Hock 'in a child of three months. The admin-
istration of potassium iodid was followed by improvement.

For other forms of hereditary and famify predisposition to nephritis
see Indurative Nephritis (p. 260).

In addition to the acute nephritis other organic changes are found
post mortem, which are partly attributable to the same cause as the
nephritis and partly to be regarded as sequele of the renal affection.
The second elass includes principally dropsical effusions, inflammation of
serous membranes, and dilatation of the heart ; and, according to C. Fried-
linder * and F. Jiiger,® hypertrophy of the left ventricle is frequently found
after scarlatinal nephritis (see p. 199).

SYMPTOMATOLOGY.

““Acute parenchymatous nephritis’’ in which only the
epithelium of the urinary tubules is involved (tuhnhr nephritis) while
the glomeruli remain intact or only slightly affected is characterized in
many cases by the absence of all wmptnm% particularly dropsy, and in
other cases by slicht changes in the urine. The dizease was therefore
formerly overlooked, and even now it cannot always be recognized with
certainty during life and is fmqumtlr only sur mised.

The mildest urinary change is known as ¢ febrile albuminuria.”
The epithelium is so slightly affected that, as has been mentioned, it is
often doubted whether the eondition really is inflammatory and whether
it is the cause or, at least, the sole cause of the albuminuria, which,
therefore, bas frequently been called “functional’ (see p. 40). The
urine contains a very small amount of albumin, and in other respects
presents the characteristics of febrile albuminurin—i. e, it is scanty,
high-colored, intensely acid, heavier than normal, and contains no sedi-
ment or only very little, in which an oceasional hyaline cast is found.
As the fever snbsides the albuminuria dizappears unless complications
develop.

! Wien. med. Presse, 1895, No. 44. * Fortsehr, der Med., 1883, No. 3.

* Miineh. med. Abkandl., 1893, ii.
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Between this febrile albuminuria and distinet changes in the urine,
indicating beyond a doubt a more severe disease of the kidneys, ¢ paren-
chymatous (tuhul;u} nephritis, the transitions are almost rmpm‘cepnble.
The urine in parenchymatous mphllth is also, as a rule, diminished in
quantity, particularly when there is fever, but the quantity may be
normal ; the color is dark, often a Ll!'uw[ii:ih red, and the urine is more
or less turbid from the presence of a sediment which consists chiefly of
renal vp:l]wlmm} justifying the name “ desquamative nephritis” which
has been given to this form. Some of the epithelial cells are well pre-
served and oceur either singly or massed as epithelial casts, while others
are in a state of dv;_{em.mtmn and recognized only with {llfﬂpultj The
sediment also contains Ayaline easts in varying numbers, some of them
covered with fat-droplets, and not infrequently erystals of wric actd and
ealeiwm oxalate ; finally, depending on the character of the inflammation,
red blood-cells in varying numbers, either singly or in the form of blood-
casts, and often fiemoglobin in ;3-1.11111]‘11* form or in the form of little
heaps and eylinders, and fine granular detritus. Leukocyfes are ravely
found in the pure tubular parenchymatous form unless, as happens in
some of these cases, the deeper portions of the uriniferous tubules down
to the mucous membrane of the pelvis of the kidney or even lower
down become involved—that is to say, unless there is a desquamative
catarrh of the urinary passages.  In that case multinuelear leukocytes
appear in considerable numbers in association with epithelial cells from
the deeper uriniferous tubules,

The pereenfage of albumin in the urine, unless there is an admixture
of blood, is almost always small in “ parenchymatous ™ tubular nephritis,
and is in striking contrast to the quantity of sediment, which is usnally
quite large. It appears from recent investigations that the greater part
of this albumin consists of nucleo-albumin (see p. 217).

There are practically no other symptoms in parenchymatous tubular
nephritis.  The patients may on inquiry state that they have a dull
sensation in the region of the kidneys, but other subjective sy mptoms
and morbid phenomena are due not to the renal affection, but to the
basal process, particularly the various acute infoxications and infections.

(f7) ¢« Diffuse nephritis,”’ seen in its most typical form in scarlet
fever, is generally a much more grave disease and presents a more varie-
gated symptom-complex. The two most important phenomena are
the urinary changes and the dmjmy

The urine with very few exm]:tmns is diminished in quantity from the
beginning, and this diminution is frequently the first symptom that
attracts almnt:un Not more than 100 c.c. may be passed in the course
of twenty-four hours, and in especially grave cases complete anuria may
be present. The urine becomes dark in color, turbid, and of a high
gpecific gravity, which may rise above 1030, and tlw-{a changes are
inversely proportional to the quantity excreted. In somewhat milder
cases the changes are less pronounced ; and in very light forms the

=
appearance of the urine differs but little from the normal. Blood is

! Bee also Kossler in Berlin, kin. Woeh., 1895, Nos. 14 and 15.



INFLAMMATION OF THE KIDNEYS AND BREIGHT'S DISEASE. 195

nearly always found in the urine, although sometimes it can be recog-
nized only with the mieroscope ; when the urine contains a eonsider-
able percentage of blood, its appearance resembles that of meat juice
or sometimes even blood, and in some cases complicated by hemogloh-
inuria the color becomes a dirty brown or brownish red, r resembling
chocolate.

Aside from a few exceptional cases (see Diagnosis), the urine always

contains albumin, which is the ordinary coagulable albumin of blood-
serum {berum-ﬂlhumm and globulin), and if there are many cellular
elements there may be some nucleo-albumin ; quite frequently albumoses
are also found. In exceptional cases the tht(*t‘ alone are found for a
time, and this probably explains why the urine is sometimes found to be
“free from albumin ™ by the boiling test. As a rule, the percentage of
albumin is inversely proportional to the quantity of urine, and directly
proportional to the number of morphologic constituents—in other words,
to the mass of the sediment. The presence of blood, of course, increases
the percentage of albumin ; but even in the absence of blood it is quite
considerable, varying from a few parts in a thousand to 1 per cent. or
more.

The percentage of sernm-albumin and globulin, as in all other forms of nephritis,
is extremely variable; but on the whole the amount of globulin is considerable
during the height of 'the acute nephritis, and the albumin quotient (see p. 20),
ther&forc: is small. It is to be remembered, however, that in most of the earlier
observations when globualin was =aid to be ]1r+:'ﬁn-nt nucleo-albumin was probably
present also. Cloetta® finds that substance constantly in acute nephritis, and the

writer has been able to demonstrate its presence quite frequently, although he has
oceasionally missed it,

The sediment always contains red Wood-eells, sometimes in a good state
of preservation and sometimes more or less washed out, their quantity
depending on the condition of the urine in other respects; in addition
there are leukocyfes, or, at least, mononuclear cells that may be regarded
as leukoeytes (lymphoeytes), besides a few multinuelear cells (pus cor-
puscles) that are probably derived from the urinary passages® while the
mononuclear elements referred to correspond, in part at least, to the cells
already deseribed (p. 189) as being found in the renal tissue. The sed-
iment also contains renal epithelium, either isolated elements or small
aggrecations, casts of various kinds, cells in « state of fatty degeneration,
erystals of wrie acid and ealeium ovalate, and in the hemoglobinurie form
hemoglobin in granules and in masses. (See Appendix.) Common con-
stituents of the sediment are micrococci, and their presence eannot always
be attributed to pollution of the specimen.

[It is now well known that in typhoid fever there is, in about one-
quarter of the cases, a bacilluria especially apt to be present during or
near the period of convalescence. The urine under these cireumstances
is at times quite normal in appearance; at other times it is slightly
cloudy from the swarms of typhoid bacilli and contains a small amount
of albumin. The importance of the recognition of this condition, not

! Bee also Kossler in Berlin. kin. Woch., 1895, Nos. 14 and 15.
* H. SBenator, Virchow's Archiv, 1893, cxxxvii.
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alone for the sake of the patient, but, as well, because of the danger to
others of spread of the disease by the contaminated urine, is perfectly
ciear. Turbidity of the urine, therefore, in typhoid with albuminuria
should be ri_;__mrdt-d as possible evidence of typhoid bacilluria and should
lead to the examination for the germs. It is not meant that every tur-
bid or every albuminous urine in typhoid contains the bacilli, but that
this condition of the urine should arouse such Hllhpl('mn.—ll.ll]

These changes in the urine, especially the diminution in the quantity
and the albuminuria, are readily P.‘{plﬂ.lllt"{] by disturbance in function of
the uropoietic tissue elements brought about by the structural changes.
The blood-supply, and hence the excretion of urine, is greatly interfered
with by the inflammation and obstruction of the glmm.-ru].ar capillaries,
by the pressure exerted on these eapillaries by the exudate within the
capsile, by the pressure on the capsules of the infiltrated and proliferated
interstitial tissue, and finally by the perivascular cell proliferation, espe-
cially around the afferent vessels.

The impairment of the renal function reveals itself also in the dimin-
ished excretion of nitrogen.  The principal representative, wrea, is almost
always diminished, not only becanse the quantity of nitrogen taken in
with the food is diminished, and because of the loss incidental to albu-
minuria and to impaired assimilation in the intestine, but in all prob-
ability also as the result of a diseased condition of the epithelium lining
the uriniferous tubules. The exeretion of sodivm chiorid is also dimin-
ished as well as that of phosphoric acid, and the diminution is only
partly accounted for by the diminished ingestion of these substaneces,
and, when fever is present, their retention within the body ; for the
diminished execretion of sodium chlorid is due in part to the inability
on the part of the diseased kidneys to maintain a normal molecular con-
centration of the blood as fully and as constantly as in health (Nagel-
schmidt'). Accordingly, as A, v. Korinyi® was the first to show, the
concentration of the urine, other things humg equal, is less than normal
in diseased kidneys—i. e., the freezing-point does not fall =0 low. [There
are many exceptions to this. With the diminished amount of urine,
coneentrated and of high specific gravity, the freezing-point will often
be found normal—i. e., between —0.9° and —2.3° C., or even lower
than this. Edema and anemia may maodify this, causing the freezing-
point to rise—i. e., to approach 0° C.—Ep.] It is remarkable that the
excretion of wrie aeid, to judge from the investigations of v. Schroeder,?
Ackeren,* and KﬂIthh *1is not very much altered ; while, on the other
hand, the exeretion of zanthin or allozuric bases has been shown by the
lll‘t'('hflg‘ltmnﬁ of A. Baginsky,® v. Kolizsch, v. Fodor/ and those’ per-
formed in the writer’s clinic by P. F. Ru,hter, to be increased, with the
exception of amionium, which was normal. Nevertheless, lf:'ru:uLln:]:na

1 Zedl, f. ben. Med,, xlii,, p. 274, : Ihid., xxxiv.
* Din Ifumvfi‘.ﬂ.rm-'md’a Areh. J. Physiol., 1880, ""-11.p, }r 115,
4 Charité-Ann., xvii., 1892, p. 208. 5 Wien. Hin. Woek., 1895, Nos. 23 and 24,

& Py H-?F.E-R!*_!,rman:i"ﬁ Arch, i Physiol,, 1884, p. 456, and Zeit. f phyziol. Chem., 1884,
viii., p. 393
i Centralhl. f. inn. Med., 1895, No. 36. 8 Areh. f. exper. Path., etc., x., 1879, p. 206.
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in an analysis which, it is true, represents the work of only a compara-
tively short period, found little change in the relation between urinary
urea and the urea in the whole body.

According to the investigations of Jaarsveld and Stokvis,! confirmed
by Fr. Kronecker,” the conversion of benzoic acid into hippuric acid is
greatly diminishe d in acute nephritis. The excretion of various drugs
and poisons (iodin, quinin, and carbolie acid) is greatly impaired in
nephritis, and judging from experimental and clinieal observations on
cases of unilateral kidney disease, which will be mentioned later, the
excretion of sugar, after the ¢1dm1111:1tr'1tmn of phloridzin, may, contrary
to the rule, be absent or greatly diminished.

As in the milder cases, all the urinary changes are but slightly pro-
nounced, and there is nuthmg but albumin and a few morphologic con-
stituents demonstrable with the mieroscope to indicate the presence of
kidney disease, so in severe eases with fovorable eourse the urine gradually
returns to its normal condition. The quantity increases daily until it
reaches the normal, or it may exceed the normal if, as usually happens,
the dropsy (ilmlIlth-.. At the same time it bwumew paler and clearer
as the arﬂtment diminishes, until finally the only deviation from the
normal is the albuminuria, which finally disappears after complete
recovery.

The =econd prominent avmptom, the dropsy, presents all the charac-
teristics of “ renal dropsy ” (hydrops renalis). It usually develops early,
during the first days of the disease, coincidently with or soon after the
diminution in the quantity of the urine. Its extent and severity are
very variable ; as a rule, cutaneous edema develops and is more marked
than the various effusions into serous ecavities ; in rare cases the latter
are demonstrable first; and in still rarer cases they exist when there is
very little swelling of the skin or even when edema is entirely absent.
Exceptional cases run their course without showing a trace of dropsy
of any kind.

The dropsy does not always bear a definite relation to the diminu-
tion, and still less to the albumin-content or other changes in the urine ;
the latter may be pronounced in cases with an insignificant degree C*f
dropsy.

According to the explanation that the writer has given, dropsy is
due not so much to the renal lesion as to a eoineident injury to the blood-
and lymph vessels in the skin, and in the serous and mucous membranes,
causing a greater permeability of the walls of these structures. It is
therefore quite conceivable that there should be no striet relation between
the drup-a_v and the renal disease. In scarlet fever particul.irly, a dis-
ease in which the skin is unquestionably in a state of irritation, the
cutaneous vessels are very likely to be involved more than the l-.|udne=*|.r
(see Leichtenstern, p. 191); it i= even conceivable that the cutancous
vessels may have become so predisposed to the disease that they respond
to the irritation more foreibly than the kidneys, and sometimes are
affected to the exclusion of those organs. In this way we might explain

! Arch. f. exper. Path., 1883, xvi., p. 344. ¥ Ihid.
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the rare cases of scarlatinal edema without renal disease, which the
writer as well as others have seen.! (See Dropsy, p. 84.)

None of the other symptoms is constant or characteristic.  Pain in
the region of the kidneys, radiating down to the thighs, and frequent
micturiion may or may not be present, and the same inconstancy is
observed in regard to the infestinal disturbances of various kinds. When,
however, wremia develops or threatens to develop, nausea and vomiting
are practically constant (see Uremia, pp. 95 and 98), and in these cases
servous disturbanees are superadded, which under other conditions are
rarely or never observed.

The general state of health is always more or less impaired. Fever
is present only in severe cases with stormy course, when the tempera-
ture may reach 40° C. (104° F.), rarely higher ; but the curve is not
typieal and the symptom frequently absent. On the other hand, the
patients generally feel fi ltlgued and somnolent ; the skin is atrikmgly
pallid, particularly where it is edematous, but elsewhere as well, and
the mucous membranes are equally pale. These phenomena are pr-:]h-
ably due to the changes in the blood. It has been proved by older as
well as by recent observers (Christison, Frerichs, Dickinson, Hammer-
sch ng %) that the blood becomes attenuated, as appears from & diminu-
tion in its total weight as well as of the serum alone, although this has
heen demonstrated only in cases with dropsy.

[In many cases of acute diffuse nephritis there is little change in the
percentage of hemoglobin and the number of red and of white corpuscles.
Generally, llmwver the blood within a few days is of the type of a
secondary anemia, the red corpuseles will be more or less reduced in
number, perhaps to 3,500,000 or even less per cubic millimeter, and
the hemoglobin will be correspondingly low or even more reduced than
the number of corpuscles—i. e., the color index

( _per cent. of hemoglobin )

per cent. of red blood-corpuscles
will be less than 1. Often, too, there is a moderate degree of polymor-
phonuelear leukoeytosis.—ED. ]

In other respects also the character of the blood, particularly its
molecular concentration, which dtp(‘.]'ld:i on the functional capacity of the
kidneys, is mll'es[mndmgl altered in many cases ; the freezing-point in
manynwld nees exceeds—i, e,, 13 lower than the normal (56° to AT° F.).
[This is particularly apt to be the ease when uremia is threatening.
With the development of edema the freezing-point will generally rise—
i. e., approach closer to 0° C.—En.] The uric acid in the blood is often
increased (v. Jaksch).

Tnflaanmations of the internal organs are f'l‘Eq'lli!Ilt. concomitants of
acute nephritis, and, as has been stated, the serous membranes, plenra,

! Roberts, O E”raurr,r Diseases, p. 355; Henoch, Berlin, Kin. Woeh., 1873, No. 50;
Guincke, ibid., 15582, No. 27 ; .‘m_nltnrr Albwinurie, 2d ed., 1850, p. 144 ; F.d'l.'.ﬂl'ds, Am,
Jowr., Med. -‘H‘J,:"(thhi'l‘ ]“"EI"E Cassel, Berlin, Min. Woeh., 1900, No. 10 Herringham,
Brit. Med, Jour., Dee, 1, 1900,

¥ Zeits. f. Hin. MWed., xxi., 1892, p. 491.
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l;erlmrdmm seldom the peritoneum, are attacked.  Bronehitis and
pneumonia are also not infrequent. In addition to the peri- or endo-
carditis and the disturbances to which they give rize, the strength of the
heart in severe cases is more or less impaired, and the heart, especially
the right ventricle, becomes t‘lil:ltud The hypertrophy of the left heart
which is found in ecadavers is said by 8. E. Henschen! to be nsually
demonstrable 1!111‘:‘:01!31:0]} after the appearance of albuminuria and to
disappear again after the nephritis has run its course, although it may
continue in a mild degree. The writer has never been able altogether
to convinee himself of this fact. The tension of the pulse in many
cases is abnormally high (p.116).

Finally the visual r!es!‘u.‘rilrm:w which appear as a part of the uremia
(see p. ‘EJT} or in rare cases lndepemlﬂuﬂv of that condition, in the
train of an acute apopleetic refinitis shonld be mentioned.

As it is impossible from a clinical as well as pathologic standpoint
to draw a sharp line hetween parenchymatous and diffuse nephritis,
there are numerous cases that do not quite correspond to either of the
two clinical pictures, and accordingly represent transitional forms. In
addition the eclinical picture may be complicated by symptoms that are
due to the disease which has eaused the nephritis.

COURSE AND TERMINATIONS; PROGNOSIS.

The course of the acute parenchymatous nephritis which oceurs as a
concomitant or -;quu:-l of the acute infectious processes depends altogether
on the latter ; it is not dangerous in itself, because the djseased epithelial
cells possess a great power of regeneration, which is inversely propor-
tional to the intensity of the -:-hauges in the interstitial tissue. In rare
cases the epithelial cells may undergo degeneration in such enormous
numbers as to obstruct the uriniferous tubules and offer a mechanical
obstacle to the excretion of urine, a condition which terminates in
severe disturbances and death from uremia. In the cases due to infoxi-
eation, this mode of termination is somewhat more frequent ; but death
in those cases is due to other causes besides the dizease of the epithelinm,
particularly the injury to the heart and circulation which resnlts directly
from the infeetion or intoxication. Since in protracted cases a parenchym-
atous disease becomes complicated by interstitial inflammatory proe-
esses, such cases present the picture of a diffuse nephritis with subacute
or chronie course.

Aeute difuar nephritis in rare cases runs its course in a few days.
Thiz occurs in the severest forms, characterized by f'evur a marked
diminntion of the urinary excretion, and termination in -:lmth from
uremia. In most cases the disease has a longer duration; when the
course is favorable, complete recovery takes place within a few weeks or
months ; more rarely the ease lasts a year and over.

then the duration is long there is a proportional tendency to the
develﬁpment of one of the chronic forms of nephritis, How often this
transition from an acute to a chronie form takes place is difficult to say,

! Ueber das Hers bei Nephritiz, Jena, 1898,
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as in these protracted cases the general condition usually improves or there
may even have been but slight disturbance from the beginning, so that
the persistence of the disease can be determined only by careful observa-
tions and repeated examinations of the urine. Many of these patients,
who are usually children or adolescents, are supposed to have recovered
from an acute nephritis following scarlet fever or some other infee-
tious disease ; whereas the so-called  latent™ albuminuria persists and
indicates the presence of an insidious nephritis; or if it is diseovered
is put down as a “functional,” “ecyelic,” or even ¢ physiologie”
albuminuria, and accordingly neglected.  (See p. 34 and under Chronie
Nephritis.)

Although a fatal termination is rarer than recovery, death never-
theless occurs not infrequently.  In the commonest of all severe forms
of acute nephritis—scarlatinal nephritis—the fatal termination in a
measure depends on the character of the epidemic. With the exception
of the extremely malignant and fulminating cases already referred to,
death does not oceur earlier than a few weeks or months after the
beginning of the disease, and is usually brought on by dropsy in the
internal cavities of' the body, pulmonary or laryngeal edema, uremia, or
inflammation of the lungs or the l}LrEﬂ'il'lIIllln "'wumetmmn after the
dizease has apparently run a favorable eourse for a considerable period,
there is a sudden violent exacerbation which terminates in death.

In view of the numerous aceidents that may occur, a guarded prog-
nosis should generally be given in acute diffuse l‘.lE'*l)l]rltl'- both as to life
and as to complete recovery. In individual cases it depends on the
severity of the symptoms, and, above all, on the condition of the urine
and the presence or absence of dropsy. The scantier the urine and the
greater the quantity of blood and morphologic constituents, the more
grave the disease; the greater the dropsy, the more urgent is the danger
to life, although recov ery is not impossible in either of these cases. It
is needless o say the it the condition of the heart is always of the
greatest r-..gmﬁmm:,u, and ﬂﬂt the (Im'elnpnwnt of other organie diseases,
so-called  complications,” affects the prognosis unfavorably.

DIAGMOSIS.

A physician who is thoroughly imbued with the principle that an
examination of the urine for albumin is as indispensable a part of an
examination as the determination of the presence of fever will never
overlook a nephritis, unless it be in those exceedingly rare cases in
which albuminuria is entirely absent or lasts only a very short time,
and which are therefore practically unrecognizable.! But the presence
of albumin alone is no pl'ﬂ:’hf of either acute or chronic nephritis. If
the urine in addition eontains morphologie eonstituents, especially renal
epithelium and lenkocytes, the history must decide whether the nephritis
is acute or chronic or a fresh exacerbation of a chronic affection.

! Equally rare are the cases withont albuminuria but with easts in the sediment,
which may have to be obtained by centrifugation. While such a condition is not in
itself diagnostic, it may be significant when combined with other symptoms.

A kol e e WP i o e,
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Sudden onset and short duration, the history of an infectious fever, an
acute intoxication or an exposure to severe cold, the absence of thick-
ening of the blood-vessels and hypertrophy of the left ventricle, and
the absence of an old non-hemorrhasie retinitis are in favor of the diag-
nosis of acute nephritis. Even when the urine contains only albumin
without sediment or with only a few hyaline casts, as sometimes hap-
pens in very mild acute cases or during convalescence in severe eases,
the distinction between acute and chronie nephritis will depend on thL
anamnestic data referred to and on the course,  Other causes of albu-
minuria, such as congestion of the kidney and amyloid disease, must be
excluded.

The distinetion between nephritis with much blood in the urine
(hemorrhagic nephriti<) and an aewle rencl hemorchage is sometimes
quite difficult. The diagnostic factors in favor of the former are:
diminution in the quantity of urine, the presence of a sediment con-
taining renal epithelium, easts—execept blood-casts—and leukocytes in
numbers disproportionate to the blood-percentage, dropsy in the charac-
teristic arveas, the face and the tibime, and possibly fever if no other
cause can be found for an elevation of temperature. Kenal hemorrhage,
on the other hand, is characterized chiefly by the marked variations in
the amount of blood, by sudden l_-h-.,'l.l'l‘-"(} from bloody urine to a praeti-

-ally normal secretion free from blood and containing little or no albumin.
The presence of a possible cause of nephritis on the one hand, and of
renal hemorrhage on the other, should also receive cﬂmu]emtmn (see
p- 93).

As for the differential diagnosis between aeute parenchymatous and
diffuse nephritis, the former is characterized by an abundance of renal
epithelium in the urine with a relatively small quantity of albumin in
the filtrate, and the absence of dropsy ; whereas typical cases of diffuse
nephritis are characterized by a higher albumin percentage and the
presence of dropsy. When the symptoms are not distinetly indieative
of one or the other condition, the physician must content himself with
a diagnosis of “ acute nephrltla. ?

The behavior of “ febrile albuminuria ™ has been deseribed ; whether
it be regarded as a functional disturbanee or as the expression of a very
mild form of parenchymatous nephritis is of no practical importance.

['Wh(-n the acute nephritis occurs in consequence of an sill'Eiid_V
existing aeute infectious disease, and particularly if' the nephritis be
unaccompanied by edema, the symptoms of the renal complication may
be entirely masked by those of the primary disease. Here the recog-
nition must depend almost entirely on the examination of the urine.
Frequent urinalyses should he the rule in typhoid, pnenmonia, sep-
ticemia, ete.

In the same way, after prolonged anesthesia, ¢ toxie ” nephritis {p
184) is often to be recognized only by the urinalysis. This form is
commonly transitory and has the urinary findings of the acute paren-
chymatous tubular 119ph11t1°- Albumin may be slight or absent, but
renal epithelium and casts may be abundant.—ED. ]
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TEEATMENT.

Acute ne]]hrtt:ls can often be ju-.run!f'n' because the physician, in this
disease more than in most others, has it in his power to ward off the pos-
sible mll‘aus or remove them in time. This is particularly true of * foxie
nephritis” which occurs after the injudicious internal or external use
of various drugs and poisons (see p. 184). In addition to the general
precautionar 'y measures w hich are always to be observed in the handling
of pUhUIH it 15 well to bear in mlll(l that whenever substances that
irritate the kidneys are employed for therapeutic purposes, either by
inunction or by some other method of introduction into the body, the
urine should be examined regularly, and as soon as the slightest trace of
albumin makes its appearance the remedy should be withdrawn,

For the same reason, in the treatment of the febrile infectious diseases
such substances must be used with great caution, and measures caleulated
to stimulate the elimination of the infectious micro-organisms and their
toxins from the body and prevent their accumulation are to be strongly
recommended.  In addition to other procedures, which need not be
discussed here, and due attention to the bowels, therapeutic measures
having for their object the thorough flushing out of the kidneys are indi-
cated. For this purpose the ingestion of large quantities of fluid,
especially in the form of alkaline carbonated waters, as Bilin, Fachinger,
Giiesshiibler, Seltzers, ete., or of milk, and in cases of constipation
buttermill, is useful ; and the same nb|ect is accomplished by ordering
luleewerim, wuq’ or even cold baths, which have such a salutary effect
on the circulation in general and on blood-metabolism in the kidneys in
particular.  Whenever, therefore, the use of baths is indicated in infec-
tions, there need be no hesitation about their employment—and on this
the writer wishes to insist in opposition to many other authorities—for
fear of cold -and threatening nephritis, providing the application of
excessive eold iz avoided.

As regards the much dreaded searlatinal nephritis, the deeply rooted
eonvietion that it is due to catching cold during convalescence from
scarlet fever is unquestionably exaggerated, since daily experience proves
that nephritis very often dev felupa even when, acting under this impres-
sion, the p}wqman carries the protection of the patlent against cold to
extremes, Itis quite true that great cantion is necessary duung the sta
of desquamation, and the patients must not be allowed to leave their b
before the process is completed ; but it is not so much on account of the
danger of catching cold that thn:- patients are likely to develop post-
searlatinal nephritis from getting up too early, as it is on account of the
walking about and other muscular exertion, which, as we know, favor
the oceurrence of albuminuria under certain other ecircumstances also.
The writer would not like to leave this subjeet without mentioning
inunctions with fat and bacon, which have been warmly recommended
by Dithne' and later by Schneemann,® as a preventive measure against
dropsy after searlet fever, not on account of the specific curative action

! Beitriige zur Aetiologie und Cur des Seharlachfiebers, Leipzig, 1810,
? Die sichere Heilung der Seharlachkrankheit, Hannuver, 1545,
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which has been aseribed to them, but because they diminish perspiration
and inerease the supply of fluid to the kidneys, thereby possibly flushing
out these organs with the body juices—in other words, acting like a mild
diuretic.!

The treatment of a fully developed mephritis may in many cases be
directed with success against the causes of the condition whenever these
cauzes are known and are amenable to therapeutic measures, and this
treatment coincides with that recommended for the prevention of the
disease. It is, of course, in the foxic form of nephritis that the causal
indication can be most successfully satisfied.  In recent nephritis due
to syphilis specific mercurial treatment appears to be successful and ought
to be cautiously tried (see p. 193).

The disease itself requires above all rest in bed even in the mildest
cases, and the patient should remain in bed until an examination of the
urine at different times of the day shows that albumin has absolutely
disappeared. Even then the patient should leave his bed only for a
little while at a time and never while digestion is going on ; the effect
of rising, on the urine, should be ecarefully watched on L.i.Lh ocecasion,
Not until the urine remains normal, even when the patient continues
out of bed and after a hearty meal, is recovery to be regarded as assured.
Neglect of these prwautlml-z is not infrequently 1'e=|m||-,lhle for the
dm‘nlnpment of a chronic nephritis, which often remains latent for a
long time under the elinieal picture of an intermittent (eyelic) albumin-
uria * (see p. 35).

[These directions regarding absolute rest in bed ought certainly to be
followed in the more acute cases with rapid course. But in acute cases
with prolonged convalescence extending over many weeks or months
(see p. 199), it is not only difficult to keep the patient constantly in
bed, for he often rebels against the prolonged imprisonment, but we
believe it is not always necessary or even desirable so to do. Moderate
exercise, fresh air, and sunlight will stimulate the appetite, help diges-
tion, brmﬂ' more ref're-hmn' sleep, improve the condition of the blood to
such a deglee as to warrant one in relaxing the rule as to rest in bed,
and partieularly as one often sees an improvement in the renal condi-
tion follow such relaxation.—Ep

The diet is a subject of considerable importance. Years ago the
writer developed ecertain principles for the dietetic treatment of neph-
ritis. According to these principles there is demanded a non-irritant
so-called bland diet—that is to say, a diet containing all the necessary
nutritive materials without any irritating constituents, such as extrac-
tives and the like. Milk, which is the type of such a l]let is not only
a suitable food, but acts as a mild diuretic without irritating the kidneys,
and is, therefom, in addition to other desirable qualities, peculiarly wr:-]l
addpi'ed for flushing out the kidnevs.

An exclusive milk diet, as some authorites demand, is not necessary

! Unna, “ Ueber die insensible Perspiration der Hant,” in Trans. of Ninth Cong. of
Internal 1-f&ri' Wieshaden, 1590, p. 230, and H. Senator in the Discussion.
“H. Seuatcrr, Berlin. kin. Woch. , 1882, No. 49,
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nor can it be strictly enforced in most cases. By allowing barley broths,
or, it the irritation is not very severe, thin meat broths made of meat,
chicken, or squab; wheat bread, zwieback, and other ecarbohydrates
(sugar and cocoa), and, if' the digestive organs are in good condition,
butter and other fats, jellies made from ealves’ feet, and the like, and
finally the lighter vegetables, such as spinach, cauliflower, schoten,!
and carrots, the patient can be sufficiently fed even with a moderate
amount of milk without damage to the kidneys and without sacrificing
the variety which is so desirable in a protracted case.

As regards the quantity of food to be allowed, the patient’s own
inclination may be accepted as a gmtl{* unless there is complete anorexia.
There is little danger that the patient will take too much ; and even if
he takes somewhat less than the quantity required to malntain the body
in good condition while he is in bed, there is no harm done, as the
duration of the disease is ccrmmr-atn'eljr short. Complete anorexia,
unless dependent on some deep-seated cause, may be combated by appro-
priate remedies that do not irritate the Lulnf svs, such as hydrochlorie
acid and the bitter tonics.

The best beverages in addition to milk and water are the above-
mentioned carbonated waters or lemonade ; in cases of debility wine
mixed with water may be given. When there is marked edema the
total quantity of fluid should be restricted as much as possible without
distressing the patient. Thirst may be relieved by giving small pieces
of ice and peppermint tablets, or allowing the patient to sip a cold drink.

Finally fepid baths, “Invh increase the diuresis and flush out the
kidneys, are to be recommended.

W 1th this fygienic and dictefic treatment, which is based on the
general prineiple of guﬂrdmg the inflamed ]-.I{]IIE}"S against irritants as
well as against excessive work, most patients with acute nephritis recover
completely, providing the treatment is persevered in as long as necessary,
as has been explained above. If, however, the disease continues for

any weeks, it may be necessary to hubttitute a more nourishing diet,
such as would be suitable in subchronic and chronie so-called pﬂﬁ.ﬂﬂh}'m—
atons nephritis, and will be deseribed more particularly in connection
with that disease.

We know of no drugs that have a curative or even a favorable
influence on inflammation of the kidneys directly, although many have
been recommended and are still being recommended either as antiphlo-
gistic, in the strict sense of the term, as astringent, or as disinfectant
and antiparasitic. The favorable results observed after the use of such
remedies are chiefly to be ascribed to the hygienic measures that are
employed at the same time,

All authorities now agree on the inefficacy of the remedies that were formerly
recommended, such as tannin and its various modifications, gallic acid, nitrie
acid, and secale cornutum ; and the writer is not convinced of the eflicacy of even
the newer and most recent r{!nmﬂif_‘a, such as ichthyol, 2odium henzoate, fuchsin,

methylene-blue, and strontium lactate. Acute cases, as has been stated, so fre-
quently terminate favorably without these remedies that they are not adapted for

1 A wegetable resembling peas, and eaten pods and all.

i Bl i i
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testing their value ; in protracted cases the writer has either failed to observe any
effect from these drugs or only a mild diuretic and ephemeral effect, which was
often associated with an increase of the albuminuria.

Venesection also is without effect on the inflammatory process ; local
bleeding by means of cups or leeches is of some value in diminishing
the pain in the lumbar region, and may therefore be tried in the case of
vigorous patients, But in parenchymatous nephritis, which is usgally
eﬁmpllmtml by 1m|m1n-d cardiac activity, venesection should be prac-
tised with great caution; only certain special econditions, such as pul-
monary edema or uremia, }u.-;tif'}' its emplovment in individual eases.

Among the symptoms that require special intervention, the most
important are the dropsy and the wremia, the treatment of which has
already been discussed (see pp. 88 and 112). Severe pain in the sacral
and lumbar regions may, as has just been remarked, be relieved by local
blood-letting over the kidneys, although more conservative procedures,
as dry cups, a Priessnitz’s compress or a hot compress, often prove
equally efficacions.  If marked hematuria persists for any length of time
without the quantity of blood diminishing very much, lt may be proper,
in order to guard against the dev l{lpment of anemia, to administer
secale cornutum combined with tannin (for adults: see. corn. 0.3 gm.
(5 gr.), tannic aeid 0.03 gm. (1 gr.), gum arabie powder 0.5 gm. (8 gr.),
Evt,r\ three hours), the resulting constipation being combated by appro-
priate measures, such as water or oil enemata, castor oil, or bitter waters
(alkaline sulphates). [Chlorid of caleium (5 to 10 ;-11} every four
hours may be used. Adrenalin chlorid may also be tried. —Ep

In all other disturbances that occur in the course of a renal lnﬂam-
mation, the cantion not to use any remedy that might irritate the kid-
neys is to be constantly borne in mind. Inunetions with stimulating
substances containing turpentine or tar and the like ; mustard plasters,
and fly blisters are therefore contra-indicated.

During convalescence the physician’s vigilance must not be relaxed
for some time. The patient should wear woollen underclothing and,
it the conditions permit, should spend some time in a warm elimate.
He should avoid highly seasoned and irritating food, such as radishes,
highly spiced dishes, hot sauces, and aleoholic beverages, and abstain
for some time from any form of athletic exercise that might lead to
overexertion. Later he may gradually begin to haiden the skin, and
if he bears milder applications may proceed to more severe h}'dmthem—
peutic measures, The same eaution applies to bodily exercise.

APPEMNDIX.

Hemoglobinuric Nephritis.—It has been mentioned repeatedly
in these pages (see pp. 185 and 195) that the urine in acute nephritis
not infrequently contains large quantities of hemoglobin without red
corpuscles, or with very few of these elements, thus presenting a devia-
tion from the usual clinical picture, particularly as regards the urinary
changes, It has also been remarked that htmng]ubmurm may either
{Ievell}p in the course of an already existing inflammation or may
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represent the primary condition, the inflammatory process occurring as
a sequel (see p. 63). The latter is in all probability the sequence of
events when the nephritis is cansed by intoxication with eythemolytic
poisons or by burns and in those forms which accompany eertain severe
cutaneons affections.  In the ifnfectious diseases, which may also give
rise to hemoglobinurie nephritis, the mechanizm is a different one ; for
the renal lesion and the eythemolysis in the general circulation may
oceur at the same time and run a parallel course, whether it be that
they are both due to the causal micro-organisms or their toxing or that
ach condition is brought about by a special injury. The latter assump-
tion offers an explanation why every form of nephritis is not hemogloh-
inuric. It is not impossible, however, that the hemoglobin is dissolved
out of the red blood-cells in the kidnevs themselves and not in the
general circulation, there being various arguments in favor of this view
(zee p. G4).

Hemoglobinuric nephritis oceurs oceasionally in a great variety of
infections diseases ; it has been observed in typhoid fever (Immermann '),
in searlet fever (Heubner ®), in malarie (Kelsch and Kiener, Rem Picei ),
in yellow fever, and in Winckel's hemoglobinuria of the newborn. The
writer once saw the condition in a ease of infecfious polymyositis.?

[t appears, however, that this form of nephritis may develop inde-
pendently of any demonstrable intoxication or infection, perhaps from
exposure to cold (see p. 64). The writer remembers 2 such cases, of
one of which he possesses a careful history.

Mrs. G, fifty-two years of age, had taken several courses of treatment in
Marienbad for constipation and neurasthenia, but had otherwise been in fairly
good health. About the hﬁgiuliin% of July, 1893, during one of these cures, she
was seized with slight chilliness and pain in the back and noticed that the urine
was dark. At the first thorough examination, which was made on the 11th of
July, the writer found that the patient was strongly built, rather obese, and some-
what pale, presented no abnormalities of the thoracie or abdominal organs and
only a very slight edema over the ankles, There was no fever.

The urine was apparently normal in quantity, reddish yellow, turbid, markedly
acid, and had a speeifiec gravity of 1012, The filtrate contained a fair percentage
of albumin and gave a distinct hemoglobin reaction with Heller's test. The sedi-
ment, which was quite abundant, contained numerous leukocytes, renal epithe-
lium, which was in part well preserved, hyaline and coarse granular casts, uric
acid erystals, and a few isolated red blood-corpuseles.

July 15. General condition good. Urine: quantity in twenty-four hours 1400
e.c.; appearance blood-red and turbid ; specific gravity 1609; reaction feebl
alkaline. The filtrate containg 2 per mille with Esbach’s albuminometer, an
gives the hemoglobin reaction both with Heller’s test and on spectroscopic exam-
erti{m. The sediment contains leukocytes, squamons epithelium, and numerous

acteria.

July 18. Condition good. The urine is apparently normal in guantity, but
owing to the hot weather and the resulting decomposition the entire quantity for
twenty-four hours was not collected ; it is turbid, distinetly acid, and has a spe-
cific gravity of 1014, The filtrate contains a moderate amount of albumin, (L5
per mille, and a large percentage of hemoglobin. The sediment contains hyaline
casts, casts covered with hemoglobin granules, hemoglobin in granular masses,
a few isolated red blood-cells, and squamous epithelium.

U Deutseh. Aveh. £, Blin, Med., xii., p. 502, * Ibid., xxiii., p. 288,
¥ Areh. de Phys. norm. ef path., 18582 ; and I Policlinico, 1898, 3
8 Deutsch. med. Woeh., 1893, No. 39.
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July 20. The urine is brownish-red, turbid, acid, and has a specific gravity of
1010; the albumin content is higher than before—1.5 per mille—and there is
hemoglobin. The sediment contains finely granular casts, some of them of
unusual length and very thin; hemoglobin granules, leukoeytes, and squamous
epithelium. There is no trace of edemu. J THEN _

July 27. The urine is abundant, of a pale-vellow color like white wine, acid,
has a specific gravity of 1013, and contains small smounts of albumin and hemo-

lobin. In the sediment hyaline casts, leukocytes, squamous epithelium, and
etritus consisting of hemoglobin are found.

August 1. The urine is almost clear, acid, and has a specific grayity of 1012,
The filtrate contains 0.3 per mille of albumin and a little hemoglobin, The sedi-
ment the same as at the last examination.

After this time the percentage of albumin steadily diminizshed, the hemoglo-
bin disappeared altogether, the sediment became less abundant and conzisted of
hyaline and pigmented granular casts, uric-acid erystals, and squamous epithe-
linm. OQececasionally the examiner succeeded in finding a red blood-cell. By the
beginning of September the urine had become quite free from albumin, and
remained so after the patient left her bed.

Recovery was complete and permanent, as the writer had the opportunity to
determine a year later,

The patient attributed the disease to the drinking of ice-cold water.

The second case occurred in a boy about fifteen years of age. All the writer
remembers about it is that it was also supposed to have followed exposure to cold,
was attended by slight febrile movements and saeral pain, was without edema,
that the blood eontained hemoglobin and albumin as well as easts and renal epi-
thelinm in the sediment, and after a number of weeks returned to its normal
condition. The general health in this case was also very little impaired.

The sole characteristie feature of this form of nephritis is the oceur-
rence in the urine of free hemoglobin, not ecombined with red blood-
cells. It is distinguished from simple hemoglobinuria by the fact that
the urine contains a larger amount of albumin and that the sediment is
richer in morphologic constituents, casts, lenkoeytes, and renal epithe-
linm, indicating that the renal parenchyma is involved in the process,
and by the appearance of uric-acid erystals, which are so common in
acute nephritis.

The structural changes in the kidneys in this condition have been
deseribed on p. 190,

When this form of nephritis is a concomitant of a general infeetion
or intoxication, its course depends altogether on that of the general dis-
ease ; when it assumes the character of an independent disease, the
writer believes from his experience with the 2 cases that have come
under his observation that it runs a benign course with proper manage-
ment and terminates in complete recovery.

The treatment is the same as that of acute parenchymatous nephritis—
that is to say, chiefly hygienic and dietetic.

Cholera Nephritis.—Among those forms of renal disease which
oceur in the course of infectious diseases, that which accompanies
Asiatie cholera and, although more rarely, severe cases of cholera nostras,
In many respects ocenpies a unique position,

The peculiar behavior of the urine in cholera, particularly the
diminution in quantity to almost complete suppression, eould not escape
the notice of even the earlier observers; the presence of albumin in the
urine was first demonstrated by Hermann, in Moscow in 1830, and
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later by Fr. Simon, in 1832. Reinhardt and Leubuscher,! Virchow,?
and others were the firs t, however, to make careful microscopic exam-
inations of the kidney structure {iul'!lls_f‘ the epidemic of the year 1848,
These investigations were followed h!.' numerous others duung later
{*puluumn by such men as L. Meyer,” Buhl,' Lebert,” Kelsch,* Etmus,}
and in the last Hamburg epidemic ln Kle IJ:-S Eugen Frinkel ® in asso-
ciation with Simonds and R umpf,® Leyden,"! Schuster,”? Aufrecht,’ and
others. Broadly speaking, these investigations during varions e]'.rldcmles
agree in the pathologic changes found, and present only some minor
points of differences.

The condition of the Eidneys varies with the stage of the disease during
which death occurs,

In eases terminating fatally between four and nine hours after the
onset of the disease, the kidneys, according to Friinkel and Humpi pre-
sent nothing remarkable macroscopically ; “the color particularly gives no
hint of any ischemic condition. The volume is practically normal or
very slightly diminished ; the eolor i= a grayish-red ; on section the
cortex is not found to be inereased in width, while the renal labyrinth
and the medullary radiation are distinet. Microscopically, a degeneration
of the epithelivm in the eonvoluted tubules is found throughout the entire
organ. The cells are greatly mmllml, particularly on the side toward
the lumen ; they are cribriform and in a Imrtm] state of fusion. Some
of the cells present a nuclear neerosis, which in exceptional cases may
he found by itzelf’ without any marked changes in the protoplasm.

When death oceurs somewhat later—i. e., after several davs—the
kidnevs are distinetly swollen and of a dark bluish-red m]m“ the
mpaule can be readily stripped ; and on the cut surface, which appears
sticky, the boundary zone is 1nt£~.n.~=e|_~.' hyperemic, while the cortex is
greatly increased in width and of a grayish-red and later yellowish
color, the medullary rays being paler and of a more grayish-y ellow tint.
A nuILv Huid {‘UI]':I‘UI!_LJ of rlv-“-niummted epithelial cells, casts, and
detritus can be expressed from the papille. Microseopic examination
shows great distention of the glomeruli as well as of the interstitial
rrq;ﬁfr_{ur--a} s0 that t]u_-} appear I'I.'.l{]._‘- tin hlll".-gt, more intense s'.‘.'elllllg of
the epithelium of the uriniferous tubules with fragmentation, going on
to complete disintegration into finely granular detritus. Acmrdmg to
Klebs, the nuelei uf' the ceils are n-.uallv necrotic and have lost their
power of taking the stain ; while Frinkel and Rumpf as well as Sim-
monds only found Lu.i,uzla.tlnn necrosis in l:"'{ﬂi_‘l'ltlﬂl'ml cases during the
Hamburg vpu]vrum The wriniferouns tubules in the cortex and the med-
ullary substance are areatly distended and contain, in addition to the

U & rrf".f.mar’.w 1:-r'f:r|, in., 1845, - ‘i'E'H amd € ard- Ii-rri', L., }S-rrl‘:l P 0%

* Ihid,, iv., 1852, 2 L’m’f, ¥i., IS-'H p. 471.

: HJ{M fﬁ'm!’-t und Plewfer's Zeils, f. ru!mu-‘“fe'r" M rf vi.. 1855, p. 1.

 Lehrb. der praktizchen Med., 1859, 1., p. 212, I"mgrn: méd., 1874, Nos. 33 and 34,
1 Thid., 1884, p. 481, and 'lﬁ"-';, . 10, 8 Ailg. Path., i,, 3. 376,

® Centraibl. f }.Hn. .Hn:d., 1852, No. 50, and Deutsch. med. Woel., 1892, Nos, 51 and 52.
% Dewtsch, Aveh. f. klin, Med., lii,, 1894, p. 20, " Zeits, £, Lin. Med., xxii., 1893, p. 1.
12 Dewtsch. med, Woeh,, 1893, ‘ﬁ.u ‘-}f 3 Centralbl. £, klin, Med., 1892, No. 45.
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detritus derived from the disintegration of the epithelial cells, numerous
hyaline and coarse granular casts. Aufrecht states that the distention
and obstruetion with detritus and epithelial casts take place first and
chiefly in the uriniferous tubules of the medullary substance, all other
changes (in the cortex) being the result of this obstruction ; but his
Oh.-erv.ltmns have not been cnnhmlml True fatty {lzwn-nemtmn of the
epithelinm is observed only in protracted cases, and then only excep-
tionally, When death occurs during the third or fourth weck of the
d|-u_-:|_-,1_' the only additional findings are the remains of disintegrated
tissue and isolated hyaline easts within the convoluted tubules, the
epithelial lining of which is found to have already been restored.

The only change found by the majority of investigators in the
Malpighian bodies is an inerease in the quantity of blood ; Straus was
the only one who found in every case desquamation in the loops and
capsules and an albuminous transundate within the capsules. Levden
found the same thing in 2 cases and Rosenstein in 1.

The inferstitial tissue remains quite free from cellular infiltration.
Straus reports that it becomes distended with edematous fluid.  Finally,
there are found not infrequently wedge-shaped infarets similar to embolic
infarcts, which Litten® does not, however, believe to be embolic in
origin, hnt to be in some way l."r:lml{'i."tl."tf with changes in the veins. The
pelvis of the kidney and the ureters contain thick mucoid masses (iles-
quamated epithelium), and the mucous membrane is swollen and fre-
quently the seat of small hemorrhages.

It appears, therefore, that the disease is a simple parenclhymatous
nephritis in which the fubular lesions predominate.  This is in the main
borne out by the findings in the urine, except that the quantity is dimin-
ished to a much greater degree than in parenchymatous nephritis gen-
erally, and it is well known that in severe cases there may be anuria
lasting several days. If the anuria continues longer than five to seven
days, ‘the secretion is not re-established and the patient dies.  When the
disease is less severe and there is not complete suppression, the urine
shows a high percentage of salt on account of the great loss of water,
precipitates a sediment of urates, and usually contains albumin, the
percentage of which is relutively highr:r than in parenchymatous nephritis
from other causes, in which the loss of water is not so great. The first
urine evacuated after the attack or after the p[-riﬂﬂ of complete anuria
is usually still qmtc- seanty, the specific gravity is slightly below normal
(1012 to 1216), a r,imugll not infrequently it is higher and may even

exceed 1033 (Wyss?®). The urine is dark, turbid, almost alw: avs albu-

minous, very rarely blood-tinge l, and the sediment contains hyaline and
granular t‘ﬂwfﬁ- renal e[ntiw]mm in various stages of disintegration, red
blood- cells, ]L'llLuc?tP-, and erystals of urie acid and ealeinum oxalate.
With hn;-ginluu-‘r convalesence and during its progress the quantity of
urine gﬁldu"lll} inereases, while the sediment and albumin diminish in
quantity.

A peculiar feature of the urine in cholera is a high percentage of

! Zeits., f. Ein. Med., 1893, xxii., p. 190, * Areh. der Heilk,, 1868, ix.

14



210 DISEASES OF THE KIDNEY.

indican and ethereal sulphates (G. Hoppe-Seyler, v. Terray, Vas and
Gara), owing to ﬂhﬂf}rptmu of the pn‘uluctﬂ- of intestinal decomposition.
Diacetic acid also is frequenth present in large quantities, and the
excretion of ammonia is greatly increased (G. II{!I_‘I]:E-E)E} ler ).

As regards the quantitative composition of the urine, that which is
evacuated first is very poor in urea and sodium chlorid, a finding that is
readily explained by the state of inanition to which such patients are
reduced.  Vas v. Terray and Gara,® however, do not believe that the
diminution of urea or of phosphoric acid is very great, while caleium
and magnesium are greatly diminished in quantity, and both kinds of
sulphurie acid, the preformed as well as the eombined, are increased in
the urine of cholera patients.  During the stage of reaction all the con-
stituents increase in quantity, the ethereal sulphuric acid at first more
in proportion to the others, although later the normal relations are
restored,

Dropsy is rare in the nephritis of cholera, as it is in other forms
of parvenchymatons nephritis ; on the contrary, dropsical effusions have
been seen to disappear rapidly in cholera patients from the conecentra-
tion of the blood.

Two theories have been advanced to explain the changes found in
the kidneys and their functional disturbance during cholera ; one of
them lays the greatest stress on the circulatory disturbances, while the
other favors a specifie fozic action,

In regard to the former theory, Griesinger * was the first to show the
effect of the circulatory disturbances on the kidneys in cholera. Refer-
ring to the well-known un'Ehtlg, rations of C. Ludwig and Goll in regard
to the interdependence of urinary secretions and the condition of the
circulation, he regarded the ceszation of urinary seeretion and the
pathologic changes in the kidneys as the results of a marked venous
congestion coupled with diminished tension in the arterial system, a
condition that exists al=o in cases of heart disease with disturbed com-
pensation, except that the onset is much more sudden in cholera and is
possibly modified and reinforeed by the concentration of the blood.
This interpretation Bartels professes to adopt in all.its details, although
he disagrees with Griesinger in regarding the interference with the
blood-zupply to the kidneys without accompanying engorgement of the
venous svstem—that is to sav, an “ischemia” of the kidneys—as the
cause of the pathologic changes. Cohnheim,* Rosenstein, and particu-
larly Leyden and Litten,® have adopted this view of Bartels, and appeal
to the older experiments on the effeet of interrupting the b]md-supp]y
to the kidneys, eited by Bartels, and to the pﬂmstEIng investigations
of Litten in I"L,'-_'[El.l’f] to the ('h.mgcb produced in the kidneys by ligating
the renal arteries—particularly m-lgu]atmn necrosis, which they regard
as identical with the changes found in cholera.

In this connection it is to be remembered that the changes in the

I Berlin. Elin. Woek,, 1892 No. 43, * fhad, 1893, Nos, 13 and 15.
¥ Virchow's Handb. der spec. Path., ii., 2, 1864, p. 412, P Ally. Path. ii., p. 370,
8 Zeils. f. Flin. Med., zxii, p. 182,

U
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renal epithelium produced by cholera have been differently described by
different observers, and especially that, according to the careful investi-
gations made during the last Hamburg epidemic, coagulation necrosis
is exceptional (see p. 208). In regard to the Malpighian bodies also, the
effect of ligating the artery differs from the changes produced by r:hnh,m

Litten has shown that after the ligature has been removed, Bowman’s
mpe.ulr, regularly becomes filled with an albuminous tr.uhudatv : while
the majority ui observers found no changes of any kind in the }[411115-
hian bodies. * Finally, it has been urged against the theory that all the
phenomena, and p-utmulu]}' the ?flllctlll"ll changes, are to be aseribed
to ischemia, that the kidneys do not show any signs of an ischemic con-
dition (Klebs), and that in other diseases of the kidney accompanied by
a marked loss of water the changes characteristic of cholera are absent,
just as conversely these Lh.mgﬁ may be found in eases in which there
has been no notable loss of water in the first place, and in which the
loss had been compensated by the introduction of large quantities of
fluid into the circulation (Rumpf and F mnkﬂl}

The theory that the kidney changes in cholera depend on a toxic
action has been defended by Klebs as well as by Rumpf and Friinkel,
who regarded these changes as analogous to those observed in other
infections and toxic conditions., As there is no doubt that a toxin is
devull_‘:pud in cholera, this view appears entirely justifiable ; but the sig-
nificance of the circulatory disturbances should not on that aceount be
m'er]:}nl-.e{l for alflmu;:h the {*Imn,t_rua in the kidneys are practically the
same in LhU]Ll‘ﬂ as in other infections and intoxications, it is only in
exceptional cases that an equal diminution of the excretion is ohserved,
hecanse the cireulation is never disturbed to the same degree. The
pulselessness, which has given the disease its distinetive name © asphye-
tie,” the eyanosis, the coldness of the entire bn-cl y surface, the weaken-
ing of the mrdmc impulse and heart sounds going on to total disappear-
ance, abundantly indicate how low the tension in the entire arterial
system has fallen and how ereat the venous congestion, since the two
conditions go hand in hand. It is the highest grade of cardiac insuf-
ficiency, the same process, as (Griesinger Thas correctly remarked, as
failure of compensation in valvular disease, but in its acutest and highest
development—a condition to which ls-'.r::hemﬂ,” in the ordinary aceepta-
tion of the word, should not be applied.!

The loss of water is of secondary importance. It leads to concentra-
tion of the blood and other body fluids, and thereby impedes their
onward flow, but in itself—i, e., without impairment of the foree of the
heart—it cannot do much harm. This is proved by the effect of diaph-
oretic measures in which the abstraction of water is not less than in
many severe cases of cholera ; it is also prnw-d by an observation of
Rum;)f and Friinkel that,  heriiHe eateric o rored by the introdue-
tion of fluid, the functional disturbance of the kidneys and the struetural
changes take place just the same.

* Virchow, who introduced the word “ischemia” into pathology, uses it to designate
a local want of blood or partial anemia ( Hand. der spee. Patk., i., 1854, p. 122).
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It is the writer's opinion, therefore, that the nephritis, and incident-
ally the changes in other organs as well, that occur durmg cholera rep-
resent the combined effects of a toxin and extreme cardiomuscular
insufficiency, a view that has been similarly expressed by Rosenstein!
and Farbringer.®

The foxin acts injuriously upon the heart muscle, on the blood-
vessels, and through them on the general eirculation, the nutrition and
funetion of the renal epithelium being the first to be affected ; but in
addition the toxin directly affects the renal parenchyma, and its action
is not only intensified but also prolonged locally by the stagnation of
the blood-current. The changes in the kidneys and in the urine are
attributable in part to the general venous stasis of the highest degree,
such as is produced by a diminution in the force of the heart (see p.
149), and in part to the infectious or toxie nephritis (see p. 191), and
these changes are in many cases intensified by the abstraction of water
and desiceation of' the tissnes.?

The coma during the stage of reaction is not uremic in character, at
least not always, as was formerly supposed. It is not necessarily asso-
ciated with a diminution of the nitrogen in the urine—i. e., the insuffi-
ciency of renal action is not great enough to produce uremia. The
coma must therefore be regarded as the effect of a special toxin,

From a proactical standpoint cholera nephritis, which is recognized
without any difficulty, has a certain bearing on the prognosis, the dimi-
nution of urinary secretion being a valuable although not absolutely
trustworthy eriterion of the severity of the disease and the danger to
life. The longer the anuria lasts, the more unfavorable in the main is
the prospect of recovery. The ]nngf_-f-t duration of anuria eompatible
with recovery was formerly given as four to six days, but Rumpf and
Frinkel in the H-unhur;_{ epidemic not infrequently saw cases recover
after an anuria of three to seven, and in exceptional cases twelve to fifteen
days. It is possible, therefore, that recent methods of treatment are
not without influence on this change which has come about in the
l}l‘ﬂgm}sis.

The nephritis in cholera requires no special freatment,

Kidney of Pregnancy.—This term is used to describe a peculiar
acute affection of the kidneys caused solely by pregnancy. Its inflam-
matory nature is not admitted by all authorities, and there is a great
divergence of opinion in regard to its nature and etiology. It is need-
less to say that those ecases in which pregnancy develops during an
already E\:Tf-uting renal affection, or, conversely, in which a pregnant
woman iz overtaken by an m'dllmu nephritis as the result of exposure
to cold, infection, or intoxication,* do not belong to this class. Nor does
it include the renal congestion which sometimes dev elops during preg-
nancy, the symptomatology of which differs in many respects from that

L Nierenkrankh., 4th ed., 1894, p. 120, = Deutsch. med. Waeh., 1894, No. 2.

? Bee “ Ueber die Wirkung der Wasserentziechungg,” A, Czerny, Arch. 1. exper. Path.,
xxxiv.,, 1814, as also Pernice and Seagliosi in Firehow's Avehiy, exxxix., 1895, p. 155,

# The writer has repeatedly seen attacks of acute nephritis in pregnant women
which eould only be attributed to the use of purgatives.
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of the kidney of pregnancy. If these two renal conditions are excluded,
the remaining cases of nephritis ocenrring during pregnancy may with
some show ui reason be attributed to that condition and regaule-tl as
specific ; but the number of such eases must be small and probably
includes cases of various Lmda tor the descriptions given by authors of
the ¢ kidney of pregnancy’ :m:l its symptoms are anything but uniform,
Etiology and Pathogenesis.—The disease develops most frequently
during the second halt—never before the third month—of the first
pregnancy. Youth and a twin pregnaney are said to be speeial predis-
posing factors. Sometimes the disease recurs during a subsequent preg-
ancy. :
Rayer, the first observer to point out the coincidence of pregnancy
and nephritis,® believed that the pressure exerted on the pelvie organs
bv the enlarged uterns was in part responsible for the production of the
disease, which he called < nephritis simpler,” while the form which he
distinguished as “nephritis albuminosa,” and which is mueh rarer in
preznant women, he regarded as the n_-wult of exposure to cold. He
evidently does not attribute any speeific influence to pregrancy as such,
Not lung after him Lever? called attention to the frequent occurrence
of eclampsice in pregnant women whose urine contained albumin, with-
ont, however, expressing any opinion in regard to the special nature of
this albuminuria or of the renal affection which produces it. Sinee that
time eclampsia has come to be recognized as the result of albuminwric
or of kidney discaze, and the question of the connection between the
two conditions became the subject of lively discussion, until it was
recognized that eclampsia can oceur without albuminuria .lm] conversely,
thfﬂ. the latter may be the effect of eclampsia,  Devillier tmd H,e:,.r:mulu] 3
who wrote an elaborate treatise on the albuminuria of pregnant women,
which is frequently accompanied by dropey, also refer to the eonstant
oceurrence of eclampsia, but they wznmm in doubt whether the changes
that they found eorrespond to ]{u} er’s “ nephritis albuminosa” (Bright’s
disease). They are inclined to regard as the cause of the dizease not a
venous stasis in the kidneys, but an abnormal condition of the blood,
which they say is frequently present during pregnancy. On the other
hand, Frerichs* who regarded it as proved that these cases are the same
as Bright’s disease, laid great stress on the stasis in addition to the
changes in the blood. He regarded the eclampsia of pregnant and puer-
peral women as uremic. Virchow ® also regarded the renal ehanges in
pregnaney as in the main inflammatory, and compared them to the par-
enchymatous inflammations of other organs, especially the liver and
possibly also the spleen, which are also eaused by pregnancy. HP did
not admit that (*t-l.mlpam had been proved to be constantly uremie in
character. Bartels, in the main, adopted this view. Later Virchow?
called attention to the frequency of fat emboli in the glomerular eapil-

- Lﬂc eit., i., p. 507, and ii. * (fuy's. Hosp. Rep., April, 1843,
Arch. gén. de msfi 4th Ser., xvii.,, 1548, p. 48. - .frln:' cit., p- 219.
5 Ffaﬂmmcfre ”:ﬁ:mr.l'f F muLﬁu‘t a. M., Ih:_:f'r, P Tig, & Loe. cils, P s

T Berlin. klin. Woch.,, IESIJ-, No. 30 ; Jiirgens, thid.
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laries and in the pulmonary vessels during the puerperium, whether
eclampsia was present or not. Jiirgens believed that these emboli were
formed from the fat in the abdominal walls and in the liver, which
suffered compression during the eclamptic convulsions, Aecording to
Rosenstein,' the most important factor in the production of ¢ the albu-
minuria of pregnancy and the associated renal affection ” is the inereased
pressure within the abdomen, which chiefly affects the pelvie veins and
ureters. He regards eclampsia in many cases as the result of changes
in the circulatory conditions in the brain and acute anemia with or with-
out edema, and as to the production of the latter adopts the same view
as Traube proposed for that of uremia (see p. 102). But aside from
the objections to this theory already referred to, it should be pointed out
that M. Stumpf? usually found the blood-pressure diminished during
eclampsia.  Finally, Leyden?® differs with earlier authors inasmuch as
he rejects both the T.hcurv of renal congestion and that of acute nephritis,
and believes that eclampsia is a peculiar process produced by arterial
anemia and developing as the result of anemia of the kidneys with
fatty degeneration. Whether the anemia is produced by swelling of the
cortex or by the stagnation of the secretion in the ureters still remains
to be decided. But it is difficult to understand how the fatty change,
which he expressly says is not a fatty degeneration but a fatty infilfra-
tion, can be prndtu:ﬂtl by anemia.

A parasitic origin for the kidney of pregnaney has been assumed
by a number of amhnh, Doléris,* Blane,® A. Favre,® Gerdes,” Hergott,?
and refuted by F. Hofmeister,’ H:legler " Fehling," ]}mlerlem.l" Never-
theless Favre recently again put forward the ﬂpininn that bacteria play
the prineipal part in the produetion of the kidney of pregnancy, which
he regards as a  parenchymatous nephritis,” and that the development
of these nlltru-ur;_hatl]‘-,lll‘-. is favored by deficient renal function as the

result of compression of the ureters, of the renal veins or arteries, or
the kidneys themselves. Ptmrpeml eclampsia, according to Favre, is
the result of ptomainemia—that is, an accumulation of produets of
baeterial decomposition.  Other observers have pointed out that foxic
metabolic products are retained in the body during pregnancy as the
result of the deficient renal function—that is to say, that there is a
toxemia which manifests itself by diminished toxicity of the wurine, as
contended by Bouchard (see p. 1053). C Imnlhrolent 5 K. P. Dawis
Ludwig and ‘Savor and A. Ginner ¥ also adopted f-hl‘; view, which finds

v Berlin, Hin. Woeh., 1886, No. 30 ; Jiirgens, {bid., p. 101,

* Miineh, med, ll-'-rmfe., Aungust, 1857,

? Feits, £ Min, Med. ix., p. 126, xi., p. 133 ; Charité-Ann., 1889, xiv., p. 129,
"'"a.-mpf.ﬂs rend. de o g0, de qu.u!' 1585, p. 204, and f’.lrJr;rH *.l.'u'-nr ]ﬂﬂﬂ

& Contribution & Fetude de la ;:r-:ﬁur;rfuu de Palbuminurie, etc., Iwu 1884,
EVicehow's Archiv., cxxiv., exxvil., exxixz., cxli.

T Dentoch. med. T r.-r"ﬁ 1892, No. 26. 8 Progriw méd., 1802, No. 27.
¥ Fortech. dey Med., ]S"FE, I‘-.-cmj 22 and 23. 10 Centralbl, f. Gynik., 1892, No. 51.
1 fhid,, No. 10. 2 fbid., 1393, No. 1.

i Sn:utm'u¢ méd., 1892 Nos, 9 and 10, and Areh. de Gynécol., November, 1393,
U Am. Jour. Med. Sei., 1894, p. 147,
5 Monais f. Geburishiilfe w. Gynik, 1895, 5; and Centralbl. f. Gyndk., 1901, No. 29.
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some corroboration in the observations of Th. H. Van de Velde, who
found that the
more toxic than that of non-pregnant rabbits.!

Schmorl # advanced the theory that eclampsia is due to embolism by
the propulsion of placental giant cells into the organs, particularly the
lungs. Lubarseh,” Pels-Leusden,* Maximow,* and K. Winkler * have
eonfirmed the frequent finding of these cells, but offer a different inter-
pretation, regarding them as the result of the labor-pains and not as
characteristic of eclampsia. J. Veit asserts that during pregnaney cells

ake their way from the periphery of the ovum into the blood, and
this marked increase of albumin in the blood leads to albuminuria or
the kidney of pregnancy.’

The divergence of opinion iz not to be wondered at when the
difficulties of determining in the first place what is the *kidney of
pregnancy,” and in the second place what circumstances peculiar to
pregnaney have any influence on its production, are borne in mind. It
iz always ditficult in a given case, without an accurate knowledge of the
" former medical history, to exclude the existence of some renal affection
not dependent on pregnancy. On the other hand, a combination of
symptoms that really is dependent upon pregnancy and parturition may
develop and strongly snggest the diagnosis of the kidney of pregnancy,
even when such a condition is not present. Suppose, for instance, a
perfeetly healthy woman a short time before her delivery develops edema
of the legs from ahdominal stasis, as so frequently happens, and as the
result of the labor-pains albuminuria is superadded, or, if the urine
already eontained albumin from stasis, possibly casts in Ak (see

4hj and during labor eclamptic convulsions make their appearance,
which as we know might have oceurred without any albuminuria (see
p. 216—Ingerslev). Now, if all these symptoms should be present, we
should have before us a nvmpmm-m nnplm. which would geem to justify
the di'lgllﬁ‘ilb of ¢ kidney of pregnaney,” although as a matter of fact the
condition is a combination of stasis, dlw- it is true to the pregnaney, and
certain changes in the eenfral nervous system produced by labor-pains,
and all the symptoms may subside at once after t]{*ln'u". even after a
few hours. There is no doubt in the writer’s mind that a number of
cases described as ¢ kidney of pregnaney,” which disappear so rapidly
that they arouse the astonishment of observers, should be interpreted
in this way.

Those cases which appear to have a better elaim to the diagnosis of
“ kidney or nephritis of pregnancy ”’ are probably due to a variety of
ecauses, which explains why their pathologic and clinieal features have
been described in so many different ways.

The purely focal conditions, the increased intra-abdominal pressure

! Wien. klin. Rundschaun, 1896, No. 50.

? ¥ Pathol -anat. Untersue lumr-c-n iiber Puerperaleklampssie,” Leipsig, 1893,

* Lubarsch, Fortschr, der Med., 1893, Nos, 20 and 21.

* Virchow's Archiv, 1895, exlii., p. 1. b Ibid, eli.
& Ibid, cliv., and Festochr. f. Ponfiel:, Breslan, 1899.

* Berlin, Min. Woch., 1902, Nos. 22 and 23.
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acting chiefly on the kidneys, are not sufficient as an explanation, for
identieal or similar inerease of pressure in conditions other than preg-
nancy, as tumors or ascites, cause a different set of alterations from
those that are aseribed to the “ kidney of pregnaney.” For this reason
the stagnation of the urine by the pressure of the enlarged uterus on
the ureters, on which so much stress has been laid by Halbertsma,' can-
not he acmptul as the chief etiologic factor, althongh it may have a
contributory significance.

When it is remembered that the kidueys of a pregnant women have
to work for two organisms—that of the mother and that of the child—it
will be readily understood how an apparently slight obstacle may lead to
great disturbances, particularly as the conditions are rendered still more
unfavorable by the lack of room. It is not necessary that a marked
dilatation of one or both ureters be found, although as a matter of fact such
a condition has been reported, since that would be the expression of a very
high degree of urinary stagnation ; under the conditions that obtain during
pregnancy, the renal function may become insufficient without any gross
mechanical obstacle being visible to the naked eve. Another considera-
tion is that more toxic products are probably formed during pregnancy
than in the normal metabolism of a non-gravid woman, because there
are really two organisms living in one.

That the poison in the body is not carried off by the kidneys in
pregnant women as thuruughh’ as under ordinary conditions may be
inferred directly from the above-mentioned investigations in rvfrar{] to
the increased toxicity of the blood and the diminished tﬂ:{ll'.‘.lt} of the
urine, and in view of what has just been said, we can readily understand

that the blood might become overloaded w lth excretory pm(]ur&tq which

normally ought to he carried off’ by the kidneys—in other words, that
a toxemia, in the widest sense of the term, might take place. The exact
nature of these noxious bodies, whether they are the pmductq of miero-
parasites (“fungi” according to Favre) or some other pﬂl"—‘ﬂl‘] has not
been determined.  There are cases that have been carefully investigated
without anything having lmvu found to justify the assumption that the
eclampsia had a “bacterial origin (Pels-Leusden),® althongh bacteria have
been found in other cases, so that it does not appear that every ease of
eclampsia is due to the same cause. The writer is inclined to regard
the “ kidney of pregnancy ” as the result of a “ toxemia ™ due to insuffi-
cient renal funetion.

This theory of a toxemia produced in this way also appears to be more
plausible in the explanation of eclampsia. In those cases in which
insufficiency of the kidneys betrays itself by pronounced symptoms of
nephritis or which ]:.n,q-nt uut'lnn;: but albuminuria without any other
abnormalities in the urine, one will be forced to follow the trgdltmns
of the fathers and regard the intoxication as uremic in character. But
the kidneys may fail to act even when there is no pronounced nephritis,
or when there is no albuminuria ; Ingerslev * succeeded in collecting 106

L Centralbl. f. die med. Wissensehaft, 1871, No. 27, ? Virchow's Archiv, 1895, exlii., p. 1.
2 Zeits, f. Geburishiilfe v. Gynil., vi., p. 171,
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cases of eclampsia without albuminuria, in which the kidneys at the
antop=y were found to be healthy.

Henee, as the writer would like to pm]}hdﬁi?e once more, albuminuria
in a pregnant woman is not necessarily a sign of true aephritis, and,
conversely, the toxemia alone suffices to produce eclampsia, and may in
addition give rise to a (toxic) nephritis,

It is probable that, owing to the changed condition of the blood
during pregnancy, the nervous centers are more mn‘ufffr, and there are
animal experiments by Blumreich and L. Zuntz' that would seem to
confirm this theory. That being the case, any stimulus, be it feeble or
strong, will suffice to bring on an eclamptic attack. Ill most cases the
stimulus is n-_.upp]md by tlle labor-pains (see Uremia, p. 111), particu-
larly in primipars.

Pathologic Anatomy.—Even after the exclusion of eases in which
alterations of some standing ave found in the kidneys, or the signs of a
recent exacerbation of an older process or changes f::lllattﬂ by the acute
febrile infection which carries the patient oftf’ during pregnancy, the
statements of nuthu:'s in regard to the conditions found in the ¢ kidney
of pregnancy” present many divergencies, as may be shown by the
following : Bartels asserts that the Lunrhtmn of the kidneys found in
the eadaver is quite as variable as in other forms of acute nephritis,
and that the hemorrhagic form iz exceptional, becanse in pregnancy the
renal disease seldom or never runs a fulminant course, as in scarlet
fever, typhoid fever, and other infections. Grainger Stewart also in-
cludes the * kidney of pregnancy ”” among the acute inflammatory forms,
Rosenstein deseribes the kidney as “ more or less hy I.ILI'LIHIT_' qultL fre-
quently pale, and somewhat enlarged and swollen” ; E. Wagner, on
the other hand, says that it is ¢ oftener anemic than }w peremic, slightly
vellowish, somew hat softer and usually somewhat Llrtrﬂ than normal *;
and, ﬁlml]v Leyden and Hiller 2 describe it as f-anch-['I pale, and of *1
gray 1S.|1-:,'0|I{m or brownish-yellow color.  All the ﬁb:t‘l“'. ers agree that
the microscopic changes are strictly confined to the parenchyma, and
that the interstitial tissue remains absolutely intact ; Mayor? is the only
one who found the connective tissue edematous and thickened and con-
taining numerous minute fat-gpranules which were heaped up chiefly
around the blood-vessels,

The ehanges in the pwruwhvmn, according to Rosenstein, consist of
swelling (m]f_muj, and changes in the quantity of blood, Sl its logical
consequence. The "-Illplh}udn bodies he deseribes as usually normal
and rarely diminished in size; Leyden, on the contrary, found the
glomeruli intact in only 1 case, except for the presence of deposits of
fﬂf-'f"hlllll]ﬂ“ here and there on the coils. Three other cases were charac-
terized by fatty change, affecting chiefly the {-pltllelm] lining of the
vascular loops. Hiller made the same observation in his case. As the
writer has already mentioned, Virchow does not rt-;rlnl this as a fatty
change, but looks upon the fat as embolic in origin (see p. 213).

' Deutsch. med. Woch., 1902, No. 2, p. 12. 2 Feits. f. Kin. Med., ii., p. 685,
3% Lesions des reins chez ieﬂ femmes en couches,” Thise, Paris, 1880,
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Obstruction of the glomerular loops with parenchyma cells is regarded
by many as characteristic of the eclampsia of pregnant and parturient
women,

Most authors agree in describing the epithelial cells of the wriniferous
tubules, particularly of the convoluted ones, as being in a state of more
or less pronounced fatty degeneration ; but here again Leyden, in a case
characterized by marked fatty degeneration of the glomeruli, found the
epithelium but little changed. Mayor, after treating the renal tissue
with osmic acid, found the condition described by Cornil as vacuolated
or vesicular degem,ratmu of the epithelium, and also found red blood-
cells in the uriniferous tubules. The tubules in the medullary substance
occasionally contain hyaline casts.

The fatty change in the glomeruli as well as in the epithelial cells
must be due to fatfy infilfration and not to fatty degeneration, as Leyden
and Hiller have repeatedly insisted, because, after the fat has been
removed with turpentine and nlcuhu] the cells practically regain their
normal appearance.

According to the writer’s own experience, which includes a few
indubitable cases of “ kidney of pregnancy,” there is in addition to the
marked pallor of the p-m:nclwnm chiefly fatty degeneration of the
epithelium in the convoluted tubules as well as in the glomerular coils.

J‘unﬂng other pathologic findings may be mentioned more or less
extensive edema and, somewhat more mrtl}, effusions into serous
cavities. When death oceurs during pregnaney the enlarged uterus is
found to eontain the produet of conception and presents the correspond-
111::' changes ; when death occurs after delivery, the organ presents the
signs of ‘that condition, and very ﬁ'uqlwuth if death has been preceded
by eclampsia, there are Lh.ulgl:n in various organs, such as edema,
emboli, hemorrhage in the brain, hemorrhage and necrosis in the liver,
and edema and emboli, p-u'tlf_'u].u'h emboli, consisting of hepatic cells
in the lungs, which are rug"uﬂud by some as the cause and by ﬂthers as
the effects of eclampsia (see p. 14}

Symptoms, Course, and Termination.—Unlike other acute, espe-
cially inflammatory, conditions of the kidneys, the disease develops
imperceptibly, and at first gives rise to but hhght disturbances not essen-
tially different from many of the symptoms that often oceur during
pregnaney, and therefore receive Jittle attention because they are
attributed to that condition alone. Such symptoms are sacral pain,
frequent micturition, slight swelling of the feet, and a variety of others
that are not in the least characteristie.

The only important sign is the change that takes place in the urine;
and here again the statements are as varions as those in regard to the
condition of the kidneys themselves, The only points that are con-
ceded are that the r;uqmi’r.frj.r is diminished, the Q;un‘{ﬁc‘ o r'EHfJ ll]Ll‘ﬂﬁ.EEd
and that the wrine usually contains afbwmin. But even in regard tﬂ
these fundamental changes there are certain differences of opinion.
Thus, for example, in one of the eases 1'E-]mrted by Leyden' as typical

’gﬂ.f&_r i, JIL,-u' s 15[!, Case 3.
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“Lidney of pregnancy,” the specific gravity at the height of the disease

s 1005, while the total daily quantity was 500 c.c., and later, as the
qlmutlt'r increased, the speeific gravity rose to 1006-1012., The
coloring-matter is saul to be dlmunnhui—lu other words, the urine H
said to be paler by Rosenstein, E. Wagner, P. Firbringer,' and Prior ;
on the other hand, the color is deseribed as remarkably :m;ﬁ. brow m&h—
red, and muddy h} Leyden and Hiller.

Judging from the writer’s own observations, which, if he ineludes
only those cases in which the diagnosis is allqnlufﬁly certain, are not
very extensive, the urine is pale, the percentage of albumin is high, and
the rather scanty sediment contains morphologic elements.

The sediment, which is always present, but according to the writer’s
observations is u.'-ihl“} scanty in amount, is said by Bartels to be
exactly the same as in the other forms of acute nephritis, except that it
is rare to find any great admixture of blood. Leyden, who has devoted
special attention to these conditions, states that the urinary sediment
presents so many variations that it is not possible to draw definite
conelusions,  Personally the writer has only found a few hyaline casts
and leukocytes. Sometimes, in spite of albuminuria, no sediment is
found dlmng; the entire course of the disease. Oeccasionally, but not
frequently, and only when the quantity is very small, the urine may be
very bloody, the sediment is often very .lhlulnl.mt and econsists of
hyaline -::Aa.tu.. and lymphoid cells, and frequently a greater or less
abundance of blood-corpuscles.  Sometimes, but not h:, any means
always, it presents a wvariegated appearance, as in Hiller's ecase, in
which hematoidin erystals in great abundance were found both free in
the fluid and seated upon the casts. In other cases granular and even
distinetly degenerated fatty epithelial cells (fatty granule cells) were
found. Hiller asserts that hematoidin erysials had “been found in all
the eases up to his time, and always in relatively large numbers; but
his statement is contradicted by most of the cases reported by I -?.} den
and others as well as by the writer’s own experience.

In a case of eclamptic coma H. Cramer? found turbid milky urine,
the turbidity being due not to fat but to finely divided albumin.

Edema is said to develop slowly and to spread from below upward ;
sometimes the face and the upper extremities also become swollen.
[The editor would question the correctness of the statement that the
edema always hs,ginq below and spreads upward. He believes he has
seen instances in which, with the © kidney of pregnancy,” edema has been
noticed in the face and hands as soon as in the lower extremities. —EDb.]
Of the effusions into serous ecavities, hydrothorax is mentioned most
frequently.

A somewhat more infrequent symptom is albuminurie retinitis. P,
Silex * remarks that the visual disturbance develops slowly in the course

L Dhie Krankheiten der Horn- w. Geschlechtsorgane,” Braunschweig, 1884, p. 47,

2% Klin, Handb, der Harn- u. "‘-Fﬂmfﬂ?yﬂnﬂ b'r Ziilzer-Oberlinder, mezlg, 1894,
p- 3581. * Deutsch. med. Woeh., Feb, 6, 1902,

s Berlin, Hin, Wock., 1895, No. 18.
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of weeks or months, usually in primipare, and reaches its full develop-
ment in the second half of pregnaney. The condition has a tendency
to recur in subsequent pregnancies, and renders the prognosis more
unfavorable each time. On the nllulu the prognosis is not so bad in the
albuminurie retinitis of pregnancy as in the form which accompanies
acute and chronic © Bright's disease.’

It uremia develops, amaurosis may appear as in the ordinary form
of nephritis.

The symptoms all become intensified as pregnaney progresses, but
disappear rapidly after delivery unless some aceident occurs ; within a
few days, and according to some even after a few hours, or more rarely
after weeks, the condition eclears up entirely. The quantity of urine
becomes increased, the percentage of albumin as well as the sediment
diminishes, and the dropsy subsides at the same time. The outlook, so
ar as the retinitis also is concerned, improves the more promptly preg-
naney is terminated.

There is danger to life in about 25 per cent. of all pregnant women
on account of the epileptiform attacks known as eclampsia of pregnancy
and parturition, which oceur shortly before or during delivery, or very
rarely after labor is completely terminated. [If we understand this
statement aright—rviz., that 25 per cent. of all pregnant women are
subjected to danger from eclamptic seizures—we must say that the per-
centage seems uuu-ﬁlmllv high. Surely not 25 per cent. of pregnant women
have v{-Lln‘l]H.L We imr a misprint or a misunderstanding on our part.
Perhaps 25 per cent. of cases of eclampsia are fatal.—EDp.] The writer
will not enter into a deseription of these attacks, which do not differ
trom epileptitorm mm‘uln‘inud, and like them are heralded by various
kinds of premonitory signs and an aura ; they also resemble the acute
uremic attacks which have already been described (see p. 95). The
various explanations that have been offered for this eclampsia have
already been disenssed, and it was also mentioned in that conmeection,
although it does no harm to emphasize the statement once more, that the
complication may develop in pregnant or parturient women who up to
that time have had wo albuminuria, showing that there was no renal
congestion or any form of rn:.-|:n|'n*|tn-+ Under the influence of labor,
whether it be accompanied by eclampsia or not, 2 temporary albuminuria
may develop (see pp. 38 and 150); and, on the other hand, eclampsia
may lead to albuminuria.  The ¢ kidney of pregnaney ™ is, therefore, not
a necessary condition for the oceurrence of eclampsia. It may, how-
ever, be simulated, and there is no doubt that it has frequently been
diagnosticated in cases in which, although there was no nephritis, albu-
minuria and tube easts were present as the result of pregnancy or in
comsequence of labor and eclampsia.

The termination of eclampsia in a large proportion of the cases is
death. The percentage of mortality is variously given ; the older state-
ments make it somewhat higher—more than 30 per cent.—than the
more recent ones, the difference being possibly due to improved methods
of treatment. To what extent true “ nephritis of pregnancy ” is con-

ol e S
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cerned in the production of the attacks cannot be decided, because, as
has just been remarked, it is difficult to eliminate the eases of eclampsia
accompanied by albuminuria due to other causes than nephritis. The
cases that are not attended by eclampsia usually end in recovery after the
woman has been delivered ; the {let'elupnwnt of chronic nephritis sec-
ondarily is rare, although it has sometimes been observed (Leyden and
Weinbaum ).

The effect of eclampsia on the product of conception is even more
baneful than on the mother. More than half the children born of
eclamptic mothers die, and those that live frequently present albumin-
uria and other signs of nephritis, The subsequent course of the disease
in such infants is not known.®

Diagnosis.—In order to make a diagnosis of “ nephritis of pres-
naney,” it is necessary first to demonstrate the existence of a nephritis
or, at least, of an affection differing from simple renal congestion, and,
in the second place, that the affection did not exist before the beginning
of pregnancy, but developeid {llnmg that eondition without the operation
of any other known ecause. It is obviously difficult to demonstrate
these facts, and therefore a positive d:'ignmh cannot always be made.

Above all, the mere finding of albumin or casts or both together
must not be .ll.“vl"l:'}'llf'tl as a proof of “nephritis”; for it cannot he
I‘Ll]f_":ltl."d too often that albumin and casts may be produced by simple
congestion from distention of the abdomen, and the contraction of Iibor-
pains or eclamptic convulsions, without a true inflammation of the kid-
neys being present.

The urinary findings in themselves are not decisive ; for identieal
conditions, partic uluh' g0 far as the sediment is concerned, occur in
acute as well as in chronie forms of Bright’s disease. It is to be
remembered that a urine which is characteristic of a ehronic form of
Bright’s disease may lose these typical qualities so far as color, quantity,
specific gravity, and sediment are concerned, on account of the c'unwv-,—
tion, which is unquestion: ably a (:}ntuhumrv etiologie factor -:'Iuimu-
pregnancy and in a higher nlugruL during labor. In such cases the his-
tory and the demonstration of eardiac En'|w~1t1'n|‘.n|n or of an old (not a
recent) retinitis may clear up any doubt that may exist in the phys-
ician’s mind.

In order to exclude an acufe nephritis nof caused by pregnaney, a
painstaking inquiry into every part of the history is necessary, and in
many cases the diagnosis is even then Il'llpﬂ-hll_'.lll‘ If the condition
clears up r::,;.udlv after delivery, it argues in favor of a nephritiz of
pregnaney in doubtful eases. From renal trm-‘,rf*ﬂ’mn the kiduney of
pregnaney is distinguished by the pale color of the urine, the low spe-
cific gravity, the demonstration of leukoeytes not dm‘ne(l from the
urinary passages or the parturient ecanal—i. e., especially mononuelear
leukoeytes in considerable abundance—and renal epithelium presenting

! Berlin. Kin. Woeh., 1895, No. 18.
* See Fr. M. Jﬂ[‘ilLH“!th, “Contribution 4 I'étade de Pallaitement chez les albuminu-
riques,” Thése, Paris, 1899,
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some degree of fatty change ; while, on the other hand, in renal con-
gestion the urine presents the characteristics that have already been
described, and signs of congestion, such as varicose veins, are frequently
found in other parts of the body.

Prognosis.—Eclampsia is the only serious factor in the prognosis,
zuul s it l']l_}t_L'-;. ot dl:.\.'ﬁlr:]‘} until .‘-:hurt|}' huf':]'l"{: or during dc]ivcr}' or
immediately after the termination of labor, and can never be forseen,
the prognosis should always be given with great caution. [While it is
true that eclampsia cannot be foreseen with certainty, it must be said
that one may often with reasonable eertainty prediet 1t.t,. onset by certain
symptoms that may without impropriety be called premonitory. Amon
these are epigastric pain, nansea and vomiting, headache, unusual dizzi-
ness, and flashes of light. In any pregnant woman who is beyvond the
fifth month, one should regard headaches of inereasing frequency and
severity, epigastric pain not clearly due to dietetic error, unaceountable
vomiting, puffiness of the hands and face, as symptoms that portend
eclampsia, and that should lead to immediate examination of the urine,
which will commonly be found heavy with albumin.—EnJ‘ The prog-
nosis cannot be said to be absolutely favorable until all danger of
eclampsia has passed—i. e., in most ecases three days after the termina-
tion of labor, or after the eclampsia has been successfully overcome.
The development of secondary chronic nephritis after “ kidney of preg-
naney " is rare, and such an event can probably be prevented in most
ases by judieious management.

Treatment. prophylactie measure, women who have omce
suffered from nephritis of pregnancy may be advised to guard against
another pregnaney. [This is undoubtedly the safest advice to give.
But many wives are anxious to become mothers, and when the dangers
are clearly set before them, the risk is not as oreat as during the first
pregnancy, because the “Luhw of pregnancy” is less frequently met with
in multiparse, and because the woman and physician will now be on the
watch, and not only will undue effort be made to secure a hygienic mode
of life, but ﬁ*ullmnt urinalyses will be made and the approach of danger
gmtmllv discovered in this way. It is, of course, assumed that some
time has ehnpnwl since the first pregnancy, and that by careful exam-
ination of the urine, the heart and retina, the physician is satisfied that
no chronie nvp]ulth is present.—EDp. ]

The treatment of the renal disease itself is concerned chiefly with
hygiene and diet, as in other forms of aeute nephritis, and has already
been discussed in a former section (p. 202). The writer will merely
insist once more on the beneficial effect of rest and the horizontal posi-
tion on the hypostatic congestion in the lower half of the body and in
the kidneys.

As everything depends on preventing the occurrence of ealam]}sla,
which is assumed to rest on a toxemia caused by deficient renal action,
it 18 ]mpm‘tnnt, as soon as the earlier .‘-u'lg_r, 15 nf fﬂl]l]‘lg kl{lllﬁ}' m:tmn
particularly edema, have made their appearance, to stimulate the renal,
intestinal, and cutaneous excretion without, of course, doing anything




INFLAMMATION OF THE KIDNEYS AND BREIGHT'S DISEASE. 223

to irritate the kidneys. DMild laxatives, warm baths, and so-called
refrigerant diuretics are indicated, as has been mentioned in connection
with the treatment of dropsy (see p. 88). To combat the actual
attacks of eclampsia, the remedies which diminish the excitability of the
nervous centers have been found most useful : ehloral hydrate in the dose
of 2 gm. (30 gr.), given in the form of an enema on acecount of the
inability to swallow, morphin hypodermically, and ehloroform by inhala-
tion. These drugs should be given whenever a violent attack comes
on, and their administration continued until profound nareosis is
achieved, with due regard, of course, to the behavior of the heart, the
respiration, and the pupillary reaction. Unfortunately, the administra-
tion of narcotics has an unfavorable effect on the life of the fetus.
Venesection, which was formerly practised, is not much used now, per-
haps too little, as the withdrawal of blood at the same time removes
from the body a part of the toxins which cause the disease, It is, of
course, admissible only in the case of vigorous, full-blooded lnihkl{llld]?
with good heart action. JInfusion or b r&.‘rwﬁman of physiologic salt
solution, human blood or serum, with or without venesection, may also
be employed to wash the poison out of the body and thus exert a favor-
able influence on the eclampsia.

The -:*uuyc*u!ima, in the head, which develops progressively during the
convulsions, is best combated by means of an ice-bag or cold com-
presses, or in appropriate cases and depending on circumstances by
means of wet or dry eups applied to the nape of the neck, or by leeches
applied behind the ears. [Some attempts have been made to relieve
symptoms of eclamptic coma—supposed cerebral edema and pressure—
by lumbar puncture, but so far with very uncertain and indifferent
suceess,—Ep, |

Since the eclampsia usually subsides after the uterus has discharged
its contents, labor, if it is in progress, should be terminated as speedily
as possible,  Whether labor should be induced artifically, and at what
period such interference is indicated, is an obstetrie qllP-:.t]ﬂlfl which has
been answered in different ways and which does not fall within the
present discussion. Experience shows that the nearer the normal term
of pregnaney, the more favorable is the result of the artificial induetion
of labor to both mother and child. [The question of induection of
premature labor is, as said, an obstetric one, but our own views may be
hinted at when we say that we have several times in the case of the
kidney of pregnancy regretted not having induced labor; we have
never regretted having induced it pl“{i‘l“llE!.tlll'E‘l v when the mmp]p.xu‘, of
dlhummurm edema, nausea, headache, and epigastric pain was present.
Tempﬂrmng measures seem under these circumstances hazardous.—
Ep.]

The question whether a woman with albuminuria shall be allowed fo
nurse her child is of great practical importance. The writer says
advisedly a woman with albuminuria and not with nephritis, because,
as he has already explained, the diagnosis cannot always be made
positively immediately after labor when the antecedent history is
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unknown. The question cannot, therefore, always be decided at once.
It is needless to say that the first requisite is that the mother shall be
well nourished and vigorous ; these two conditions being granted, the
causes of the albuminuria must be weighed. (1) The albuminuria of
passive congestion is not a contra-indication. (2) True nephritis of
pregnancy, in the strict sense of the term, is not a contra-indieation.
(3) Any other form of nephritis due to infection or intoxication bars
the woman from nursing her child on account of the danger of trans-
mitting the disease. (4) In chronic non-indurative parenchymatous
nephritis the woman should not be advized to nurse her child. {'3) In
chronic indurative nephritis the children do not appear to suffer, but
the mother’s health iz, on the other hand, unfavorably affected. (See
Jochkewitch, foot-note, page 245 of text.)

CHRONIC DIFFUSE NON-INDURATIVE NEPHRITIS (CHRONIC
PARENCHYMATOUS NEPHRITIS).

ETIOLOGY AND PATHOGEMESIS.

In its purest form this variety of nephritis, which corresponds to
Weigert’s “ subchronie” and to some extent his “chronic” form, is
very rare.  Only a fraction of thosé eases which are stiil frequently
deseribed as the ¢ second stage of Bright’s disease” after Frerichs,
Grainger Stewart, and others, as the “large white kidney” after
5. Wilks, and as “chronie |mzwmhm1 itous nephritis ™ after Bartels,
belong to this group ; the remaining majority represents a combination
of inflammatory provesses with amyloid degeneration, which formerly was
either unknown or overlooked.

The imposzibility of separating this form from the indurative forms
of chromie nephritis on the one hand, and from acute nephritis on the
other hand, eannot be emphasized often enough. Acute nephritis is
connected with chronie nephritis by numerous intermediate cases char-
acterized by a subacute or huhduunw course, and this transition
becomes most evident when a chronie nephritis re’ﬁ* elops di fcfiy from an
acufe affack (see p. 199). The process can only be followed in a small
minority of the cases, and it is usually acute tf{!‘?lt-h‘{' nephritis that, as
has already been mentioned, not infrequently terminates in a chronic
form ; in rare cases the “ Lidney of pregnancy ™ may also lead to such a
result. As the writer has repeatedly stated, the cases are somewhat
more frequent in which a previous acute renal aifection creates a predis-
position to the chronic form of the disease, although the tranzition is
not immediate. On careful questioning, it is often learned that the
patient has had an acute nephritis at some previous time, usually after
scarlet fever, diphtheria, or some other infections angina, influenza, and
the like, and then for a time presented no signs of kidney disease (par-
tieularly albuminuria). The assumption appears to be ~1|1*=,~t||‘:i:,t't:|hi~ that
in such cases the kidneys have lost part of their resisting power and
become a “locus minoris resistentize.”

In many cases—whether in the majority, as is frequently stated,
cannot be determined, because the histories are often untrustworthy or
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otherwise defective—no direct or indirect connection with an acule
attack of nephritis can be demonstrated. The disease develops without
apparent cause, insidiously and im lH,l"LLIltll}l‘r s0 that the exact moment
of its ineeption escapes observation. For this reason it is more di tticnlt
than in the case of an acute nephritis to give the canse of the disease
with any dewree of assurance. It is usually called “ spontaneous ™ by
the laity because it begins without any obvious and recognizable cause.

The difficulty is enh.mm-:l by the Ilulmu.-:lhllltv of qlhu‘lﬂx separ ating
the various forms of nephritis one from the other; nor is it easy 0
estimate the influence of existing etiologic factors on the pmdmtlml of
any special form of nephritis, in this case the non-indurative form,
The matter is still further complicated by the fact that this variety was
frequently confounded with amyloid disease, and in reality an associa-
tion of the two eonditions is not infrequent, making it doubtful in
many cases which of the two developed first, and what, therefore, is the
causal eonnection between the two.

On general pathologic grounds it may be assumed from the analogy
with acute and subacute forms of nephritis, from which the chronic
forms may undoubtedly develop, that the ultimate cause of chronic
ditfuse nephritis is also to be found in an alteration of the blood,
developing more slowly and with less intense irritation of the kidney
than in the acute cases. Whether the one or the other form of chronic
nephritis—that is to say, with or without induration—dev =lups-_: Appears
to depend on the r.lr.nl[lltv with which the noxious agent exerts its influ-
ence. The slower and more inzidious the irritation, the more likely is
the indurative form to develop (see p. 176). Weigert’s division into
chronie and subchronic cases correctly represents the condition of affairs
in this respect, and implies that the same or similar canses are met in
the various forms of chronic nephritis with and without induration.

The following specific causes are nsually given for the non-indurative
(so-called ¢ parenchymatous ”) chronic nephritis when not secondary to
acute nephritis.

1. So-called “chronic colds”—i. e, long-continued or repeated
action of dampness or cold—as, for example, a protracted residence in a
damp dwelling-house, working in water or moist earth or in changeable
weather. The slgmhmme of this etiologic factor was pointed out by
Christison, and almost all the authors have followed him, with the
exception of Bartels and E. Wagner, who neither accept nor contradict
this view. Although one ean readily understand their reserve in the
face of the difficulties surrounding the etiology to which the writer has
referred, he is nevertheless [m]:el]c{l by his ]ml'-,nn-':l {1\|m|1u11ﬂ= with the
occurrence of chronic nephritis to agree with the great majority of
authors, who believe that exposure to d"il‘n]]ﬂ(“ﬁ and eold is an etiologie
factor, Wlt]mut altogether denying that other unfavorable conditions,
such as bad food, the abuse of aleohol, and the like, may have been
operative in cases of that character.

Various chronic constitutional discases, especially those which
lead to anemia and cachexia. The difficulty of determining the etiology
15
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is enhanced because many of these cases represent a combination of
chronic inflammation with amyloid disease, which escaped the notice of
the older writers. This is true of chronie nephritis following tuberculosis
and pulinonary pﬁ:ffmm, and of that which iu]lmn syphiliz and malaria.
For this reason the figures of v. Bamberger,! which are based on a large
clinical material, cannot be utilized in studying the pure uncomplicated
form of nephritis. Among his 805 cases of secondary “chronie (non-
atrophic) Bright’s disease "—that is, caused by an antecedent illness—
205, or more than 25 per cent., are stated to have followed tuberculosis,
phthisis, and serofulosis ; but, as he himself' says, amyloid degeneration
of the kidneys and other organs was a fairly frequent complication in
these cases.

There is no doubt, however, that ehronie nephritis not of an amyloid
character does develop in consequence of pulmonary tuberculosis. The
writer has a number of cases that have been carefully analyzed with
special reference to this peint, and believes that, in Berlin at least, of
all chronic diseases tuberculosis must be regarded as the most frequent
cause of this form of nephritis.

Aequired syphilis as a cause of chronie (“ parenchymatous ” ) neph-
ritis other than amyloid in character must be extremely rare, and
v. Bamberger’s 29 cases (3.7 per cent.) mnst again be rejected on account
of the ecomplication with amyloid degeneration. E. Wagner found
among 9000 autopsies only 4 cases of “gnbacute or chronie Bright's
-.|1=~-.-J-U which, however, were not examined microscopieally, for which
reason he believes that some of them probably belonged to amyloid
degeneration.

In congenital syphilis, on the other hand, the kidneys are regularly
diseased. R. Hecker?® found in premature, stilfborn jetuses small-cell
infiltration in the walls and in the immediate neighborhood of the
smallest cortical vessels, and sometimes of the larger vessels in the
medullary substance, and more rarely leukoeytes within the eapsules,
and proliferation of the capsular endothelium.

In infants horn et full term with hereditary syphilis, more pronounced
degenerative t'-hzmgcs in the u}nitlu-linm of the uriniferous tubules only
are found. If the infant lives a certain length of time atrophy, cloudy
swelling, granular and fatty disintegration and desquamation of the
cells with resulting dilation of the uriniferous tubules, which contain
hyvaline and gmnuhtr casts, are obzerved. Lenkoevtes within the cap-
sular space, desquamation and proliferation of the capsular endothelium,
atrophy, disintegration, and fatty degeneration of the vascular coils are
also found.

Finally, ¢ gummatous” growths, which will be disenssed on p. 403,
BOIETLes Ocenr,

In regard to the influence of malaria we find diverging statements,
not only because the cases complicated by amyloid disease are not
always properly separated from the others, but also, it would appear,

1 Volkmann’s bﬂmmhrﬂf; klin. Vortriige, Leipzig, No. 173,
2 Deutsch. Arch. f. klin, Med., 1xi.
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on account of endemic variations, and possibly also on account of dif-
ferences in the character of individual vpid{*mim 'I'Iuls, while Frerichs
very frequently observed dropsy after intermittent fever in Friesland, on
the shores of the North Sea, without secing a single case in which th-:-.
kidneys were diseased, Bartels found that in the low 111.;11*:4,]1}" land of
Sehleswig-Holstein < f:hrnnw parenchymatous nephritis ” was distinetly
frequent “after malaria. In Dlantzig, on the shores of the Baltie, Rosen-
stein' found that 23 per cent. of all the cases of Bright's disease were
undoubtedly secondary to intermittent fever; while in northern Hol-
land, a fever province par ercellence, the relation was very rare, He
also cites Heidenhain’s experience in Marienwerden, where the latter
failed to observe either dropsy or kiduey disease in a series of intermit-
tent fever epidemiecs with the exception of the last, during which almost
every case was complicated by nephritis. In l'thrlLru =0 Kiener and
Kelsch * report, both acute and chronic JiaE parenc Iwnhltmh”} Ili"i]]il‘iti‘i
are not infrequent after malaria, and the same is said by Rem Picei® to
be true of Rome. Along the marshy banks of the Danube, Soldatow *
says, chronie nephritis {*mhng; in contracted kidney is quite common
as the result of malaria; and Zakrzecky® makes the same statement
in regard to the Cancasus. In Ameriea, C. 8. Wood ® regards malaria
as an important canse of m=|1lmt|-., d!l'lullg‘h many of “his country-
men disagree with him. Busey,” in Washington, places special stress
on malaria as a cause of Il{]ﬂII‘lttn in children. [Thayer,® who studied
the cases of malaria treated at the Johns Hopkins Hospital in Balti-
more, finds that albuminuria oceurs in nearly half of these patients,
being most frequent (58.3 per cent.) in the mstivo-antnmnal form of
fever. Acute nephritizs was found in 4.7 per cent. of all the cases of
@estivo-autumnal fever treated in the hospital wards—i. e., excluding
the ambulatory patients. In the tertian and quartan infections there
was a much smaller percentage of cases of acute nephritis. He is
inclined to believe that malarial infection, especially in tropieal coun-
tries, may play an appreciable part in the etiology of chronie renal dis-
ease, I myself have seen a ease of acute nephritis follow bard upon
an acute malaria contracted in the South.—Epn.] In Leipzig, at a time
when intermittent fever was f.‘ptilulllt' E. Wagner was never able to
demonstrate any causal connection with Bright’s disease, and the writer
has seen a number of cases of ehronic :wpllrltlf-. in Berlin in persons who
had suffered from intermittent fever some time before, but was only
able in one case to eonvinee himself of any direet connection between
the two conditions,
A rather infrequent eause which, according to E. Wagner, should be
mentioned in thiz connection, is the hemorrhagic diathesis, in the course
of which he twice observed a chronic hemorrhagic nephritis in youthful

! Virchou's Arehin, xiv., p- 110, and Path. f.f'?m.l'rrp, der Nierenkrankh,, 4th ed,, 1894,
p- 329, * Loe. eil.

3 Petersburg. med, Woeh., 1878, No. 42.

:'Jw:iyf. Militiariivzte, 1870, cited in Virchow-Hirsch, Jafresh,, 1870, p. 214,

5 N. ¥. Med. Ree., 1888, No. 24, with Discussion.
T Am, Med. Aamc 1380, E Trans. Azeoe. Am. Phys., 1898,
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individuals, The writer himself has made this observation on several
oceasions,

3. Diseases of the heart, especially endocarditic processes; in the
writer’s opinion, undoubtedly cause chronie nephritis, although not very
frequently ; nor should we include the cases of eyanotie induration and
contracted kidney which result from renal congestion (p. 150). In
v. Bamberger’s statistics, 117 of the 805 cases, or 14.5 per cent., of
“secondary chronic Bright’s disease” were complicated by walvular
lesions, but this fact cannot be utilized to prove this etiologie relation-
ship under discussion ; for, in the first place, as the writer has frequently
remarked, the cases of amyloid disease were included in these statistics,
and in the second place, the fact was lost sight of that endocarditic
processes and valvular lesions may also be secondary to chronie nephritis.
Judging from the writer's own experience, however, he believes that
simple nephritis without amyloid disease sometimes oceurs as a sequel
or concomitant of valvular disease of the left side of the heart. Rosen-
stein has made similar observations, and correctly ealls attention to the
fact that both affections—heart disease and nephritis—ought possibly to
be aseribed to the same cause.

4. Among the chronic infoxications the abuse of aleoholic liquors has
been regarded as the most fruitful eanse of chronie nephritis by the
early observers, such as Bright and Christison, as well as by most of
the later authors, but the various forms have not always been differ-
entiated with sufficient exactness in this respect. According to more
recent investigations, indulgence in aleohol is most concerned in the
production of the indurative form (contracted kidney), and more will
be said about it in that conneetion.

Wells ' and Blackall * believed that the protracted use of mercury also
had some influence on the produetion of nephritis; but judging from
later observations that metal plays a rather insignificant part ; in faet,
Rayer and others regard every case of renal disease occurring in the
course of mercurial treatment to be due to the accompanying syphilis,
but this is probably an exaggeration in the other direction. For since
acute mereurial poisoning is undonbtedly capable of producing nephritis
(p. 184), the possibility of ehronic nephritis developing after protracted,
excessive, and improper use of mercury, or of an originally acute
nephritis changing to the chronic form, cannot be denied. It is true
that neither of these events seems to be at all frequent, and in most of
the reported cases the influence of the syphilis, which was the original

ason for applying mercurial treatment, is difficnlt to measure.

However imperfect our knowledge of the erciting causes may be, it
iz elearly shown that the disease is most common among youthful indi-
viduals who live and work amid unfavorable hygienie surroundings, and
that childhood and the female sex are therefore least exposed to chronie
diffuse (* parenchymatous ) nephritis. ~ All observers are agreed that

! Trans, of a Society for Improvement of Med, and Chi. Knowledge, iii., 1812, cited after
Frerichs,
? Observations on the Nature and Cure of Dropsies, London, 1813, 4th ed.., 1824,
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the greatest contingent is furnished by young and middle-aged ma]ea
helunnﬂn-r to the llbnmlﬂ' classes. Whenever it oceurs in childhood, i

is u-«uall‘r the result of a former acute nephritis which not mhequenﬂv
is overlooked or neglected (see p. 200),

Hereditary and family predisposition is also of some importance,
principally, however, for the production of the indurative form, under
which head these thtur-, will be discussed.

According to universal and well-founded belief all the canses, what-
ever may be {hur nature, act through the blood—i. ., by causing some
morbid change in that tissue—thus hrmfrmg about a condition of disease
or, more s-.pcmﬁmllv setting up an insidions and 1nﬂanm1.1t::1r} proeess
in the kidneys. Albuminuria is regarded as the expression and the
result of inflammation of the ]-..1{111{3}'!:., which is al=o attended by certain
other less constant changes in the urine.  The ehange in the blood which
is the direct cause of the disease is unknown in the great majority of
cases, probably beeause it is different for every case, although its etfect
on the kidneys is always the scame. The w riter has already sufficiently
explained the sensitiveness of these organs to any change in the blood
that passes through them (see p. 177).

More than fifty years ago Semmola® advanced an entirely different
theory in regard to the pathogenesis of chronie nephritis and Bright’s
disease in general, and has since maintained its correctness in the face
of many objections. He believes that the cause of the everdion of
albuwmin in Bright's disease does not reside in a primary disease of the
kidneys, but in a changed power of diffusion of the albumin of the
blood, causing it to pass through the kidneys unaltered, like injected egg
dlhumm. If this excretion of albumin, which at first is purely func-
tional, continues for any length of time, thele results a morbid condition
of the kidneys, which may be either a slmple hyperemia and extravasa-
tion or may go on to diffuse nephritis analogous to I‘}l]gllt% disease
(¢ large white I-:u]ne_'r, chronie parenchymatous nephritis ™),  The cause
of this change in the albuminous bodies of the blood, rendering them
more diffusible and less assimilable, 1= found by Semmola in a disturb-
ance of the function of the skin ; as, for Lxglmple, in scarlet fever and
other entaneous affections, or the effect of cold on the skin. (See Acnte
nephritis. )

This theory at first sight appears to be supported by an observation
of E. Freund,? that the blood-serum of patients with Bright’s disease
usnally eontains more diffusible albumin than the blood-serum obtained
from normal individuals or such as are suffering from albuminuria due

' Compte rend. de P Aead. méd.-chi. de Naples, 1850, 1. 8.  Gaz. des hép., 1861, No. 101.
Revue mensuelle de méd. of de eki., 1880, iv. Awch. de Phys, ete., 1881, 1, p. 59 1884, i,
P 287, " Nouvellez recherches fxpémi':-entm‘ﬁ P dqwontﬂ‘rf’arumf &Emﬂ!ﬂqi‘m de P albumine
Uree jj’rrr;hml;me, Naples, 1884, “ Nene Untersuchungen iiber die Pat'imlugle unid Ther-
apie des Morbus Hnghtu” in Wien. med. Blit., 1886, Nos. 45 and 49. “ Nouvelles
contributions 4 la Pnthulu;.;ie et au Traitement de la Mal, de Bright,” Bull. de I' Aead. de
méd. de Pariz, Sept. 7, 1886. See also Dewtseh. med. Woek., 1888, Nos. 21 and 23. Bull.
de P Acad. de méd,, Paris, July 29, 1890, Internat. klin. Rundﬂ.ﬁmp, Wien, 1891, Nos.
30 and 32, Wien. klin. Rund.wc&me 1895, No. 4.

? Wien. Kin, Rundschan, 139;}, No. 4,
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to some other cause. As a matter of fact, however, this observation
proves nothing unless it is established in a given case that the blood-
changes preceded all other symptoms, or, at least, the albuminuria; in
other words, represent the primary condition and nnt, as is quite pussll:-le,
the effect of the dizease. This skepticism appears to be fully justified,
since injeetions of blood, urine, and transudates derived from kidney
patients fail to produce albuminuria in animals, according to the inves-
tigations of Stokvis,! Riva,® and Tizzoni,® although on Semmola’s theory
they ought to do so. Hayem*' also was unable to induce albuminuria
by injecting the blood of a dog suffering from nephritis into another
dog.

Semmola’s other statement, that a disease similar to Bright's disease
can be produced by the continued injection of ege albumin, is not fully
confirmed by the numerous experiments that have been made for the
purpose of testing it, although it is not altogether unsupported, since
on various occasions the investigators succeeded in producing inflamma-
tory changes in the kidneys by means of such injections ; but none ever
succeeded in producing a large white kidney (Kuipers,® Sosath,” Hwa,
Brancaceio,” Lecorché, and Talamon ®), TJ'I::[}:,} was found by Prior ™
e bl il which he had injected subeutaneously with egg
albumin for a number of weeks, but he regarded it as the result of the
continuous, although slight, l]ﬂ_‘*-'[l"ll(:l]l}ll of red blood-cells by the gy
albumin and of the loss of albumin from the blood, for the changes in
the kidneys were quite insignificant.

And, fin: lly, the elinical course in acute Bright’s disease, in which
the succession of the phenomena can be traced from the beginning, dif-
fers radieally from the process as explained by Semmola, according to
which albumin appears first in the urine, and the signs of the so-called
secondary nephritis, such as leukoeytes, red blood-cells, renal epithelium
and easts, do not make their appearance until the albuminuria as lasted
several days. But it is well known that these changes may oceur at the
very beginning and at the same time as the albumin.

Semmola’s clever theory therefore lacks foundation in fact, and the
current view that the albuminuria is the result of the inflammation in
Bright’s disease still maintains its ground.

PATHOLOGIC ANATOMY.

Chronie diffuse nephritis oceupies a position intermediary between
acute TH'IIhl'lTI‘- and chronie indurative m}lhlltl- the gap being l:-ndg}ed
by numerous transitional forms, and owing to this close relation it is
not to be wondered at that the anatomic line of separation is no more

L% Recherches experimentales sur les conditions pathologéniques de 1'albuminurie,”

Brussels, 1567, T Arch. ftal. de Biol., 1884, vi., p. 308
3 Ihid., p. 345, 4 7oz hebodom., 1888, No. 12
b Dhizs., Amsterdam, 1880, ED:HF-.,, Wiirzburg, 1330,

T Loe. eit. and Gaz, degli ospidali, 1885, No. 8

8 H‘r: Faber indernat, di med. e chi., 1888, Na, .!
Traité de Palbuminurie, ete., Paris, 1888, p. 4435.

“’ .E‘.'gi!s. f. Klin. Med., xviii., pp. 88 and 89.
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sharply drawn than the clinical, and that the pathologic picture presented
by the kidneys is anything hut uniform. Hence, the changes observed
hrhmg Im-tlr to the acute and partly to the Llll'{}ll ic indurative forms, or
may combine the characteristics of both. In chronie uun-nl:lnmtm,
nel:-hutp-, the only constant Lh.méy observed with the naked eye, even
when the appearances differ in every other respeet, is that the Llilllt“.‘:
are never perceptibly diminished in size, but, on the contrary, are quite
frequently enlarged. Beyond this the iciu]me_vs often present practically
nothing remarkable on macroscopic examination ; but in certain eases,
which are not at all infrequent, marked changes in size, color, consist-
ence, and other relations are observed, which have led to a division into
numerous forms and subvari IEtI!}:-.«, .-111Lh as the “ pale,” “ many-colored,”
““ spotted,” and ¢ speckled ” kidney. On microscopie examination it is
found, however, that these differences in appearance depend solely on
quantitative variations in the pathologic changes of the individual tissue
elements.

These changes affect almost exelusively the corfical substance, partie-
ularly the epithelinm of the convoluted tubules and, to a less extent, that
of the straight collecting tubules. The LIII'Ll'IE:].llI“l is found in varions

stages of r]tgenemtmn from cloudy swelling to complete fatty metamor-

phr_:-;m. In places the cells are fmgment{:ul and in the act of breaking
down, and there is more or less general desquamation. As in the case
of acute nephritis, the areas in which the process is most recent contain
epithelial cells in a better state of preservation which may present
mifozes,

As a result of this disintegration, the uriniferous tubules are in places
greatly distended by the swollen epithelial cells or their remains, while
in other places they have lost their epithelium and are col L’l,lhi_"{l It is
not uncommon to find in the lumen, along with the remains of cells or
nuclei, leukoeytes, free fat-gr: mulu:u_-, red blood-cells or granules of pie-
ment, and hv:lhlm or granular coagula, which are not infrequently
{ﬂrrwr] down by the current into dmtpu'r pnrf.u:m of the otherwise intact
uriniferous tubules. The stroma always participates, although in a

rariable degree, in the inflammatory process. The tizsue is always
distended with edematous fluid, In less advanced cases and after recent
exacerbations the stroma is the seat of' cellular infiltration as in acute
nephritis, and contains a variable e wtity of blood and fatty granular
cells or free fat-droplets.  Finally, in more advanced cases, it is con-
verted into connective tissue which is thickened and well .-upp“m‘] with
cells except in the oldest portions, where the cellz are few, and which
in part takes the place of obliterated uriniferous tubules.

Although the Um’;m;.rftmn hodies never escape altogether, their share
in the morbid process is extremely variable. As a rule, they exhibit
the pathologic changes of acute glomerulonephritis, particularly fatty
change and desquamation of the epithelium of the eml~ and Bowman’s
capsules, the interior of the latter being filled with these cells and an
albuminous exudate which compresses the eapillaries. The latter are
frequently covered with fat-droplets, and their lumen is not rarely
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obstructed by swelling and desquamation of the endothelium. In more
pronounced cases the proliferation of connective tissue may be so great
as completely to obliterate the coils and cause thickening of the capsules,
thus presenting a transition form between this variety of nephritis and the
indurative variety. Aeccording to H. Engel,! the vascular tufts and the

apsules are first glued together by the * fibrin ”* retained in the capsu-
lar space, and later the :ll!]ll"-ullllh are converted into connective tissue
and bind the tissues firmly together. As the eoagulation of fibrin is
the result of the death of epithelial cells, it follows that the epithelial
disease represents the primary change in adhesive fﬂ"{.-mﬁ ulitis,

In ecases of this kind changes are also found in the smaller arterics
that are absent in less advanced cases, (See also Indurative and Acute
Nephritis.)

The tissue changes are never distributed uniformly over the entire
cortical substance, but occur in streaks and spots, forming larger or
smaller foci which show a tendeney to confluence.  The differences in
the macroscopie appearance which have led to a division into the above-
mentioned subvarieties depend on differences in the extent of these foei,
the different degrees in which the individual tissues are affected by the
disease, the more or less advanced stage of fatty degeneration, the loss
of tissue and contraction in individual portions of the organ, and,
finally, differences in the quantity of blood contained in the kl{lﬂE_'r.

The large white Lidney was formerly regarded as the commonest form,
and therefore the type of chronic non-indurative (“ parenchymatous )
nephritis ; but we now know that this is incorrect, because many of the
cases included in that category represented a combination of inflamma-
tion with amyloid degeneration, whereas the simple inflammatory form with-
out amyloid disease is qultL rare. The mistake is due to the fact that
the maeroscopie appearance of the kidneys is almost, if not quite, identical
in the two conditions. The organs are larger and Theavier than normal,
of a doughy consistence, and dull-white or pale-yellowish eolor, the
uniformity of the Cirfacs being interrupted here and there by (lur]wr
grayish- red macular and linear markings and an oceasional venous radia-
tion as well as by minute hemorrhages. The capsule is thin and strips
readily. When the kidney is cut, it appears that the inerease 111 volume
and the pale coloration cxc]w:.n'c-]v affect the cortex, which iz swollen
and thickened and shows in marked contrast with the pyramidal sub-
stance, which may be of a normal red eolor or hyperemie.

The most prominent feature of the large white kidney is the wide-
spread fotty degeneration of the uriniferous Ersbm'w and to a lesser extent
of the glomeruli and of the stroma, the signs of recent inflammatory
interstitial changes, such as cellular infiltration, with hyperemia and
hemorrhages, being comparatively unimportant. The fatty degenera-
tion and anemia suffice to explain the naked-eye appearance.

The (large) “many-colored Iidney” in appearance closely resembles
that of acute diffuse nephritis, and is distinguished from the latter by
its greater firmness. The variegated appearance is due to the alterna-

U Firchow's Arekiv, elxiii.
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Curoxie DiFFuse NEPHRITIS WITH Casts 18 tHE TvevLes.  (Specimen loaned by
E. R. Le Count.)
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DEGEXERATIVE NEPHRITIS, “ Paten Nicrosi"

From a ease dying of general miliary tuberenlosis.  Kidney small ; many white pin-
pointsize areas visible externally. The illustration shows patehes of necrosis aflecting
the working epithelinm. (Specimen loaned by . K. Le Count. )
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tion of yellowish or grayish-yellow patches with violet or dark-red
areas, which lends to thr- outer surface as well as the cut surface a macu-
lar appearance. The capsule is thin and slightly adherent to the sur-
face In me--,; the cortical substance is also inereased in width and
swollen, and in places marked by small hemorrhages ; the glomeruli
appear as prominent red dots,

This form derives its peculiar appearance from the numerous and
extensive hemorrhages and general plethora of the organ and the com-
parative want of Lﬂh changes ; on the other hand, interstitial changes
are more marked. But these features are subject tu s0 much variation
that the dividing line between this form and the large white kidney is
very indistinct. Both exhibit, although in varying extent, contraction
by the obliteration of glomeruli, and destruction of 'IlllIlIfLI":J-llb tubules,
which are replaced by a more or less cellular connective tissue.

As the disease progresses, in protracted eases the contraction inereases,
and the paler—i. e., the fatty—areas diminish in extent. The {'ﬂpaul#
in places becomes thickened and more closely adherent to the cortex,
while the surface presents slight irregularities, due to small u]hnu*-_'}
]‘Jlt‘ltlllllPlH}l"ﬁ corresponding to the nrmlft:rc}n-. tuhulm, which are full of
fat, and project above the m]:llnh-gnl} interstitial portions.  We then
]]ﬂ.‘fi} the picture of the © spotted ™ or & speckled " kidney. The organ
is firm, of practically normal size or wvery hilg‘llﬂ‘-" l"ﬂlltl“l(‘t&"{l though
f'rﬁqllulth even larger than normal ; the cortex is not contracted and
may even be wider than normal, and the cut surface presents an alter-
nating arrangement of grayish-white or }'ullnwi-:h and red stripes. This
variety forms the transition to the indurative (so-called eontracted)
kidney, the transition taking place by numerous gradations without any
sharp dividing line.

The morbid process may come to a standsfill for a time, and may
even undergo resolution, to judge from clinical as well as pathologic
observation ; but the Impr{nem[-ﬂt is never as great as in the ease of
acute I]{‘I}llritl.'-,. becanse large portions of the secreting parenchyma have
been destroyed and replaced by eonnective tissue. It is not uncommon
to find at the autopsy kldl'll"\'ﬂ of normal, or larger than normal, size
in which the remains of a former inflammatory process are f]tn:}nvcrf-d
with the microscope, although the patient for some time before death
had presented no signs of kidney disease, particularly no albuminuria.

For the pathologic ehanges observed in congenital syphifis, the reader
is referred to p. 226.

As for the other postmortem findings, it may be said that external
and internal dropsy are almost always pw:-i:llt, and in the majority of
cases enlargement of the heart, frequently associated with inflamm: atory
or derrener‘ttne changes in the myvocardium, and with endo- and peri-
carditis of varying ::.e*l.'erltv. In addition there are found signs of one
or another of the numerous diseased econditions to whieh chronie
nephritis predisposes, and which may have bronght on death or existed
as a so-called complication at the time of death ; of these the most fre-
quent is pulmonary edema.
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Rabinowicz' is authority for the statement that the marrow of the
long bones is the seat of a lymphoid degeneration in chronie parenchym-
atous nephritis,

SYMPTOMATOLOGY.

As in the case of acute diffuse nephritis, so in the closely related
chronic non-indurative form, the clinical picture presents two dominant
features—the wirinary changes and the dr opsy. Owing to the insidious
onset of the disease, the changes in the urine are usually overlooked or
neglected ; in rare cases the patient’s attention will be directed to his
condition ln the evacuation of a frothy, usnally turbid, dark urine, or
the presence of indefinite symptoms, S anorexia, headache, or a
teeling of fatigue ; or the urine may be examined for some other reason,
such as an application for life insurance, and the disease thus be acei-
dently discovered before the advent of dropsy. But in most of the
other cases dropsy is the first sign that the patient observes and that
is brought to the physician’s knowledge.

At first the edema is slight and confined to the well-known seats of
predilection of “renal dropsy "—the eyelids, ankles, and shins—dis-
appears in the morning after a night’s rest, returns during the day, and
progr essively increases. But sometimes in a few days, more frequently
in the course of weeks or months, dropsy of the most ]:mummcc(l form
that is ever obzerved develops with all the phenomena and sequels that
have already been deseribed (p. 80).  As the writer has stated in that
place, the patients are usually extremely pale, in striking contrast to
the eyanosis observed in cases of dmp-'. caused by venous congestion.
The skin is usually dry, and sometimes sealy in pl.wen.

If the anasarca persists long enough, selerema of the skin, which
sometimes leads to a condition |t|w that of true seleroderma, lmt infre-
quently develops.

The cutaneous exhalafions are redueed in guantity and perspiration
is infrequent ; but if improvement takes place and the edema dimin-
ishes, the sweating becomes more profuse,

According to E. Wagner, dropsy may be absent during the entire
course of the disease in some cases of chronic hemorrhagic nephritis.
uantity is always diminished, and
usually, although not without exeeption, it is inversely proportional to
the extent of the dropsical effusions. Rarely, and, as a rule, only
shortly before death, the suppression attains the same degree as in acute
nephritis ; but at the |]t‘ight of the disease a daily quantity of only }
to 1 liter (say 8 to 16 oz.) is not so very rare, while during periods of
improvement it may attain 1 to 2 liters (quarts), and tPIll]‘lDlan]\' if
the dropsical fluid is rapidly absorbed, llw qlmntltv may exceed the
normal. Tn cases of “spotted or }w{*HwI kidney,” which represent
the transition to the indurative form, the quantity of urine is greater,
and in its other characteristies the urine resembles that of the indurative
form.

The specific gravify presents similar variations,  Generally speaking,

IH :lrr!.nc'.l'.:II 1898, No. 14, cited 1n Jﬁum!._,l". Farn.-u. Sﬁjszﬂrgmmn 1398, p- 495,
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it is inversely pm]mvumml to the daily quantity of urine—i. e, it rizes
when the secretion is scanty and falls after a copious evacuation ; on the
average, however, it is slightly above the normal, and may be consid-
Emhh higher thm the normal at times when the secretion of urine is
gm*ul\' reduced. Under such circumstances Bartels and Rosenstein
have obtained a spee eific gravity of 1040 or more.

The reaefion is usually faintly acid, and if the specimen stands any
length of time rapidly changes into neutral or alkaline. Rosenstein
asserts that he observed an alkaline reaction in one case from the begin-
ning of the disease.

The appearance of the urine in other respects varies, unless it con-
tains a large admixture of blood, which is rare, according to the quan-
tity from pale-vellow with a suggestion of green to reddish brown or,
if there is much blood, to the color of meat juice. As a rule, the urine
is eloudy, the tu’:*bn]tt} being inversely proportional to the quantity,
and very frothy, on account of the large quantity of albumin it contains,
the froth p(-rnlatlnrr for a long time ._]ft(-P it has formed.

Albumin is a constituent that is rarely absent in this form of anIwitii
and it is usually present in the urine in lareer quantities than is the
case in the indurative forms, and even in th(-. majority of cases of acute
nephritis. There is an approximate relation between the quantity of
albumin and the specific gravity, and consequently an inverse relation
between the amount of albumin and the quantity of urine; but the
albuminuria as a rule bears no relation to the dropsy. In typical cases
—the white or many-colored kidney—the albumin on the average
amounts to several tenths of a per cent. or even to 1 per cent. of the
entire weight. In many ecases a high percentage is oh=erved during the
entire disease, while in others the percentage of albumin iz quite
moderate.  When the disease is protracted—i. e., lasts many months—
the average daily loss of albumin ranges, as a rule, between 4 and 8 gm.,
but does not reach 10 gm.

The greater the tendency to indurative processes, when the disease
is protracted, as in the ©speckled ¥ kidney, the smaller the percentage
of albumin.

The highest percentage of albumin that the writer has ever observed in
chronic cases is 2.8 per cent., determined b 1} weight; it was obtained in the case
of a patient, who, during the course of his il ness, which lasted six to seven months,
always passed more than 1 per cent, of albumin in the urine. The greatest daily

l.'l.mtitv the writer has ever found, which was in the same patient, is 22.4 gm.
nyers " obtained from 30 to 35 gm. daily for several days in suceession in ‘the
case of one of his patients. Bartels ohserved unusually high percentages of
albumin in a few cases, 4, 5, and even more than 6 per cent.; an even greater
percentage has been found in a few instances in subacute nephritiz syphilitica
preecox, as has been mentioned on page 192,

Az in most eases of albuminuria, the albumin consists of serin faeruuw&lhll:l]ill':l
and globulin. The relation between the two, known as the “ albumin quntwlm
13 extremely variable, and depends on other factors besides their relative quantities
:In the blood (see p. 20). Csatiry’s® painstaking investigations show that in

“ parenchymatous * ne;:llritl:-; the percentage of globulin is relatively small—i. e.,

! Wratach, 1898, No. 14, cited in Monai. f. Harn.- u. Sexvalorgane, 1898, p. 208.
* Deutsch. Arch, f Elin. Me;u‘ 1891, xlvii., p. 159, and xlviii., p. 358.
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the “albumin quotient ™ is large. In 6 cases of this variety of the disease he
found on the average a maximum of 5.48 and a minimum of 2.09 per cent.

Nueleo-albumin, which until recently has received little attention, the writer
has always found to be either present in extremely small quantities or altogether
absent, unless there happened to be an acute exacerbation of the inflammatory
FOCEess,

E tfﬂum!wﬂ in the urine are also found occasionally, either in association with
albumin or by.themselves. Their significance is quite unknown. It is possible
that they are formed from albumin when digestive ferments are present in the
urine. .I'l.lt-!"{"t..j,l;l]l'll'l nmay act in a similar mManmeaer,

Normal Urinary Constituents,—The exeretion of wrea in this
form of chronic nephritis is in general proportionate to the diminished
excretion of urine—that is, it is less than normal, especially when large
effusions are present in I}u: body.  The clu'mtltv of urea ig, IIU“L\LI‘,
subject to many variations, which may depend in part on the varying
condition of the renal ]htmll::]nnm itself, in part on changes in the
quantity of albuminous food ingested and absorbed, on the loss of
nitrogen with the urinary albumin, and, finally, on the retention of
raviable quantities of urea within the hud}. Uric acid, on the other
band, to judge from Van Ackeren’s* ilniﬁtigﬂﬁui]&- is more constant
and, as in the case of acute nephritis, the quantity 1'~ within the normal
limits. The exeretion of ammonivm in Gumlich’s 1|11.L'Ht1g11t1n[1&. did
not show any notable change. The so-called extracfives—ereatinin and
xanthin hndww—u]:]:mr from the results of the ]Il"«'l’.'H’EIgEItIU]'Iﬁ made in
the writer’s elinie by P. F. Richter, to behave in the opposite manner
from urea—i. e., their quantity increases and diminishes directly as the
dropsy inereases "and diminishes. This is in accord with the result of
Gumlich’s investigations, which show that the proportion between the
nitrogen excreted as urea to the entire quantity of nltmgen in the urine
15, genr-m]]v speaking, normal (3‘3 to 87 per cent.); but in a few cases
{‘]h’ll"l:_’:l'erl?.t’[l by rlplfll_‘, increasing dropsy there was found 2 difference
in their proportion in favor of the residual or “ extractive ™ nitrogen,
which was increased to 14 to 23 per cent. of the entire quantity of
nitrogen.

Contradietory statements are found in regard to the hehavior of the
mineral acids (chlorids, sulphates, and phoap wtes).  This diserepancy
may be explained by the fact that investigators have failed to take
sufficient account of the quantity ingested, principally of sodium chlorid,
and in part by the failure to {Imtmgmi-h the individual forms ﬂf the disease
or the impossibility of classifying the cases investigated in any one
definite class, The exeretion of the mineral acids, especially of hydro-
chloric acid, often runs parallel with the excretion of urea. Judging
from the writer's own investigations, the exeretion of hydrochlorie acid
frequently falls short of the ingestion in chronie nﬂn-lndumtn’e
nephritis.

The sediment, which is almost regularly present and is nf'ten quite
heavy, contains on the whole the same constituents that are found in

! Regarding this see v. Noorden, Lehrb. der Path. des Stoffiwechsels, Berlin, 1893,
p- G Ly
* Chavité-Ann. xvii., 1892, p. 206. 3 Zeits, f. phys. Chem., xvii,, 1892, p. 10
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acute diffuse nephritis (see p. 195), from the sediment of which it is
usnally distinguished, however, by the predominance of fatty epithelial
cells, cells and casts with fine th—trr.muh--, upon them, and free { fat-drop-
lets, while the red l}lnmi-mrpuq|(-~. are rather less numerous, unless
there is a speeial tendeney to hemorrhage, as in * hemorrhagic ||L111111t1-1
in the narrower sense of the word, or ﬂh:: patient happens to be going
through an aente inflammatory exacerbation.

The differenees in the urine peculiar to the individual forms, especially
the “white” and “many-colored” kidney, are not sufficiently constant
to deserve recognition as characteristie features of one or the other of
these forms. Tt might be said that the larger percentage of blood or
a greater tendency to bloody urine is rather characteristic of the “ many-
colored ” than of the  white ” kidney, while the sediment of the latter,
on the nther hand, containg more of the elements of fatty (]{‘,U"E}lli_"rdtll.lll.
The urine of the hjjﬂfff’ff (¢ speckled ") kidney, as has been mcntlmwd
shows more of the characteristics of the indurative form !:(:mltlm}tmi
kidney).

Disturbances of Function.—In this respect also chronie diffuse
nephritis resembles the acute form; but, in agreement with the less
fulgurant course, the different umdltlmm Uf' the ]'l.ltilfli_."r" and of the entire
organism, the fanctional disturbances are mot .11“:1}'. so marked, and
compensation may at times be practically complete. ThL frequent
changes observed in the excretory functions of the organ may find an
explanation in the tendency for the parenchyma to be “attacked in suc-
cessive instalments, so to speak, and the great compensatory activity of
that portion which is still intaet, or possibly also the regeneration of
the parts that had been attacked by the disease. Accordingly, the
molecular concentration of the urine, which is an index of the funetional
power of the kidneys, is almost always lessened. [The molecular con-
centration of the urine in chronic parenchymatons nephritis is very
variable, depending not a little on the degree of edema and the amount
of urine passed. In general it is between —1° and —2°. —Ep.] In
addition the execretion of water and urea, as has been mentioned, is on
the whole impaired ; a deficiency which hecomes more marked when
rapid changes are me ule in the quantity of nitrogen ingested (I, Hirsch-
feld,' Kornblum,* and Mann*).

The functional disturbance of the kidnevs, as in the case of acute
nephritis, also reveals itself in the lessened dl)l]lt"r’ of the kidneys to
produce hippuric acid synthetically from benzoic acid and glycol, as
well as to excrete certain substances, such as drugs, pigments, and
poisons; but in this respect also a lack of uniformity is observed in
different ecases and in the varions phases of the disease. This is par-
ticularly true of the power of the kidneys to excrete certain substances
that are readily recognized in the urine, such as iodin and methylene-
blue, and which some seem to regard as an index of the severity of the
renal disease. But even under normal conditions the earliest appear-

' rm-'!'zu'_q;rs der Krankenerndhrung, Berlin, 1892, p. 47.
* Virchow's Arehiv, 1892, exxvii., p- 404, 5 Pt . tha, Med., xx., p- 107,
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ance of the substance in the urine and the length of time during which
it is exereted are subject to great variations, which again are different
for each substance. This difference ]n'{-lnhi} {|£-|wml~. in part on the
fact that different substances require different lengths of time for their
absorption, and in part on some elective property of the kidneys, by
virtue of which they behave differently to different pigments; and,
finally, the power of exeretion in a diseased kidney must depend on the
extent of the still intact parenchyma and the compensatory power
retained |1-",. such hes tlllu tiz=ne,

A better criterion is found in the exeretion of sugar after the admin-
istration of j.lf.lfm'&f*f:r.l

Digestive disturbances make their appearance quite early and are the
most frequent among the remaining symptoms. The disturbance eon-
gists in more or less anorexia or distaste for special foods, especially
meat, and this may in the course of the disease go on to actual nausea
and vomiting.  Irregularity of the bowels and diarrhea are fuite
common, The causes of all these disturbances are ordinary gastro-
intestinal catarrh, edematous infiltration of the gastric and intestinal
mucons membrane, and the flooding of the intestinal canal with
retained urinary constituents or the products of their decomposition—
in other words, manifestations of uremic intoxieation (see p. 98). In
numerons instances of chronie nephritis the seeretions of the alimentary
canal from the mouth to the large intestine have been found to eontain
urea and uric acid and particularly ammonium (also trimethylamin ?),
and the irritation due to the latter is no doubt responsible for many of
the disturbances. The variability in the composition of these secretions
also serves to explain the constant fluctuations in the patient’s condi-
tion, The saliva is sometimes quite normal, at others it contains a
relatively large quantity of urea.  Simil: |r|1.' the gastrm juice and
gastric digestion present qualitative and qlmnhtatw{: variations, and the
vomitus may be acid, neutral, or alkaline. There is no change that can
be regarded as ti’IHﬂdlh characteristic.?

Nervous Symptoms.—Unless there iz an acute uremie intoxica-
tion, the nervous symptoms are neither constant nor characteristie.
The patients frequently complain of headache and insomnia and are
peevizh, not so much at the beginning as during the subsequent course
of the disease. These symptoms may be partially explained by the
prolonged rest in bed to which the patients are condemned on account
of the edema, and the deprivation of bodily exercise and fresh air, as
well as of many other accustomed sources of stimulation and diversion ;
in part they may be uremic in origin. Organic disease of the central
organs is rare, especially as u;-nmpare{] to itz frequency in the indurative
torm ; umﬁ;m' hemorrhage, however, does oceur ; according to v. Bam-

1 For literature w--:mlmg excretion of pigments, consult Achard and Castaigne,
Faz. heludom., 1897, No. 37 ; Lépine, Loyon méd,, 1898, Nos. 8 and 17; Devato, Cfin. Med.

Iteltana, 1898, No, 37 : ]'r] ]'h]'uller, Dentzch, _;i.ar.ﬁ _,|" Kin, Med., Ixv.; H, Strauss, © Die
chronischen Eionﬂwnlzum]un;_e i, loe. e, p. 97.
* Mee v. Noorden, loe. cif., p. 362,
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berger’s statisties, in 29 ont of 357 cases of his  primary chronie
_Bnu'l]'l: dizease.” Inflammatory and softening processes are even more
mf'rur.]uuﬂ-.

Albuminuric Retinitis—Albuminuric retinitis is rare in the begin-
ning but fairly eommon during the latter course of the disease ; Litten !
observed it 6 times among 33 cases of chronic ]ul*t'm,h\ matous
nephritis—i. e, in 18 per cent. The visual disturbanee to which the
condition gives rise is sometimes the first symptom for which the
physician iz consulted ; it does not, however, attain so high a degree in
this form as in induration of the kidoeys, and responds somewhat more
readily to treatment. A much more uncommon condition is inflamma-
tion confined to one of th{:npt ic nerves, or papillitis; in such cases either
the inflammation, for certain reasons, iz confined to the head of the
optic nerve, or tha condibion i a =o-called congestive neuritis and dropsy
of the optic sheaths.”

Finally there may be visual disturbances and complete blindness
either as symptoms or as sequele of wremia (see p. 97). It is difficult
to say how often uremia oceurs in so-called “ parenchymatous ” nephritis,
because the various forms of chronie inflammation of the kidneys are
not sufficiently differentiated in the statistical collections. It is certain,
however, that uremia is decidedly more rare in  parenchymatous”
nephritis than in the distinetly indurative forms, at least so far as typi-
cal acute uremia is concerned ; certain individual phenomena which
might possibly be attributed to chronie uremic intoxication, such as cer-
tain forms of digestive disturbances, headache, and other nervous symp-
toms, are, as has been mentioned, li*t_'quultl} observed in parenchymatous
llcpi]ritiﬁ.

Alterations in the Circulatory Apparatus.— Enlargement
of the hearf is a frequent and most important condition. Referring to
what the writer has said before (p. 116) about the behavior of the heart
in diseases of the kidoey, he will merely remark here that, contrary to
the older views, (1) true Aypertrophy and not only simple dilatation is
quite frequent, (2) that hypertrophy of the left ventricle in this _,ﬁu-m of
renal disense also iz much greater than that of the u'r;fn" and (3) that
hypertrophy of the heart in the great m: tjority of cases is associated with
dilatation—i. e., it iz a so-called eccentric hypertrophy, and differs in this
respect from the form which oecurs in indurative nephriti= or contracted
kidney. The older, erroneous views are in part explained by the fact
that many or most of the eases that were classified under chronic ¢ par-
enchymatous ”’ nephritis (or the “second stage of Bright's disease )
were complicated with amyloid disease and were not simple inflammatory
CASEs,

The different mode of development of cardiac hypertrophy in nephritis com-
plicated with amyloid disease and simple non-amy loid chronie (parenchymatous)
nephritis is clearly shown in v. Rambﬂrgﬂ's Inrg:r collection nf cases,” Ammtg
the 1623 cases of his “secondary

! Charite-Ann., 1819, iv., p. 168.
* Bee Leber, © Die Krankheiten der Netzhaut,” in Groefe-Simizel's Hmtr!'.’.u der Augen
keilk., 1877, v., p. 583. 3 Loe. eil.
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i. e., secondary to all kinds of diseases, such as phthisis, valvular heart disease,
alcoholism, carcinoma, typhoid fever, syphilis, etc.—only 54, or 3.3 per cent., pre-
sented cardiac * enlargement,” while the percentage among the 807 cases of
* primary ” Bright's disease after exposure to cold or other unknown causes was
42.6 per eent. In the first group amyloid degeneration was much more common
than in the second ; this is what was to have been expected, and has already been
pointed out in this volume. As regards the chronic “ parenchymatous” form
without atrophy, there is no way to determine the frequeney of cardiac enlarge-
ment among the 805 cases of “ secondary ” Bright's disease belonging under that
head, because v. Bamberger does not state how often enlargement of the heart
was present in the individual forms, But even it we assume the improbable—
namely, that the entire number of cases of *secondary ™ Bright's disease with
cardiac enlargement (3.3 per cent., equal to 54 cases) occurred among the 805
cases of chronic (* parenchymatous ") nephritis without atrophy—we should have
a percentage of only 6.3 computed on 805 cases, Over against these we have 367
cases of “ primary,” mostly non-amyloid, chronie (* parenchymatous ') nephritis
with 122 eases of cardiac enlargement—i. e, 339 per cent., or, if we deduct 6
cases of simple dilatation, 32.2 per cent. of frue cardiae hypertrophy. In addition,
the 6.3 per cent. which represent the cases of cardiac enlargement belonging to
the first category include simple dilatation, which is unquestionably mueh more
frequent in secondary Bright's dizease than in primary Bright's disease. But
even without this reservation the difference is quite manifest.

The relation existing between hypertrophy with and hypertrophy without dila-
tation (eccentric and simple hypertrophy) is illustrated by the following figures
from v. Bamberger's statistics : Among the 357 cases of the chronic (* parenchivm-
atous ') form of primary Bright's dizease, eccentric hypertrophy, either of the
entire heart or of the left ventricle, was found 89 times, or in 25.5 per cent., and
simple hypertrophy 27 times, or in 7.6 per cent. of the cases,

Clinically, cardiac hypertrophy can be recognized only in a small
proportion of the cases. In the first place, the actual demonstration
of enlargement is often difficult on account of the edema of the soft
parts or the presence of a pericardial effusion, and the same factors
make it difficult to recognize accentuation of the heart sounds ; in the
second place, the force of the heart itself, notwithstanding the hyper-
trophy, is frequently very much reduced on account of the general
impairment of nutrition or on account of disease of the myocardium.
The rvesult is weakness and syncopal aftucks, to which such patients are
subject, congestive catarrh, thrombosis and inflammatory conditions of
the respiratory organs.

Not until the indurative process becomes marked, the effusions dis-
appear, and the patient’s strength is somewhat restored, as in the
“speckled ” kidney or the so-called secondary contracted kidney, do
the signs of hypertrophy become more distinet.

Biood-vessels,—The blood-vessels are generally normal except in
those eases which represent the tramsition to induration or contracted
kidney, in which the changes peeuliar to that condition begin to take
place (see p. 120).  The behavior of the pulse is closely related to these
vascular conditions. In the great majority of eases it is not character-
istic. At the height of the disease and when edema iz very pronounced
the pulse is more apt to be weak than vigorous unless the tension is
temporarily raised on account of great dyspnea. During the later
stages, az the induration of the kidneys progresses, the pulse changes
and begins to assume the qualities characteristic of that condition.

Blood.—The blood-changes, on the other hand, are usually quite

e S
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pronounced in non-indurative chronic (“ parenchymatous ™) nephritis and
attracted the attention of the earliest investigators (Bostok, Christison,
and Gregory) ; these changes have since been repeatedly investigated
and are m,tmrded as characteristic of ¢ Bright’s disease.” The watery
quality of the blood and the turbid, milky appearance of the serum are
often quite evident on simple inspection ; the changes in the serum,
according to Christison, Blackall, and Rayer, are caused by an ine I‘i".hi_"l].
percentage of fat, and, accor nhng to 1*1'u|{,h- by fat or by molecules of
albumin. The xfn’ﬂf?i gravity of the blood .m-:l its albumin content are
almost regularly diminished, the sernm hemg chiefly affected by this
reduction. Hammerschlag,' lll-:..L the older investigators, found that the
specific gravity of the serwm at the height of the disease and when
drup-JF was prw-st*nt varied between 1019 and 1029, and mostly was not
far from 1023 ; in health it is 1029 to 1032, usually 10:30. The spe-
cific gravity f_ut the blood as a whole, aceording to the studies of Ham-
merschlag, Devoto,? Schmaltz,® and Jahn,* ranges between 1026 and
1062 ; and these variations, aside from the differences in the methods
of determination employed, probably depend on the different conditions
of the patients and the looseness of the term “chronic nephritis,”
Askanazy ® found that the pereentage of waler in the bivod as a whale
was increased in the presence of dropsy, sometimes above 85 and 86
per cent., and that of serwin alone more than 94 per cent. Bruner®
found only 13 to 20 per cent. of solid constituents, instead of 21.5 to
22.5 per cent., in the blood. The hydremia is ll’l\'{‘l‘h[,‘h' proportional to
the specific gravity of the blood []Luulullu and Kétly ) and to its
albumin content (\' Jakseh #).

According to v. Limbeck and Pick,” the serum always becomes
impoverished when there is an escape of albuminous fluids, and when
the effusion of fluid is great, serin and globulin are affected about
qulul]} by the reduetion ; whereas, when there is only a small effusion,
the serin appears to he diminished more than the rr]uhu]m Lecorché
and Talamon ™ assert that they found more globulin than serin in various
cases belonging to different forms of chronic 1|vp|u|th, which is abnor-
mal—i. e., an albumin quotient of 0.54 to 0.82, and once 1.16,

The molecular concenfration of the serum is not inereased in typical
eases without uremia. [And it is apt to be lessened when edema or
marked anemia develop.—Eb. ]

The serum often appears turbid, whey-like or slightly milky, and the
same appearance is sometimes noticed in the trs ansudates, particularly in
the fluid of ascites, This peculiar appearance seems to depend on the
presence of finely divided particles of albumin. [Minute fat-globules
may also at times be the cause of the milky or chyliform appearance,
This T have seen in 1 case, at least.—ED.]

1 Zeit. f. klin. Med., 1892, xxi., p. 491. * Prager Zeit. f. Heilk., 1890, xi., p. 176.
% Deutseh. med. Woch. , 1891, 1"m 16. *Ihss Greifswald, 1801
* Deutsch. Arch. f. Elin, lf—'ff lix. nrru!’b! f. inm, Med., 1898, No. 18,

! Deutach, Areh. f. Hin. J ﬁd' Ixi.

8 Verhandl. des Cong. f. inn. ﬂfrd 1293, xu, p- 2436.

* Prager med. Wach., 1893, Nos. 3 and_12. 18 Loc cit., p. 534.
L
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Lmlﬂi:}ting statements are given in regard to the allalinity of the
blood, which is not surprising, however, as the methods of determina-
tion are most unreliable,

The number of red blood-cells is usunally diminished, according to
both the older and more recent authorities ; but perfectly normal figures
are at other examinations encountered in the same patient, as the writer
has learned by personal experience, without any special changes in the
general condition being (l#umnntmhl(- The =ame is true of the lewko-
ciytes,  The ‘.-n*:wufrrf,rr af hemoglobin in the blood undergoes various
degrees of diminution, as Leichtenstern ' and Quingquand * have shown.

The guantity of wrea contained in the blood was found by the vlder
investigators to be inereased, especially when there was uremia (see
p. 103), and also when uremia was not present. The increase may
represent 10 to 20 times the quantity regarded as normal. The highest
figure (1.5 per cent.) was obtained by Babington® in the case of a
woman who had died in a uremic attack, :l|‘L‘|‘|u11“‘|l she presented a con-
tracted kidney ; it was the same percentage as in the urine. But some
of these observations were made by means of inadeguate methods.

['rie weid in abnormally large quantities has been found by Garred,*
v. Jakseh,” G. Klemperer,® and Magnus-Levy.” The percentage of
¢hlorin in the blood, as well as that of sodium, which varies in the same
way, was found by Biernacki® to be inere: lur.-{] while on the other
hand pofassivm, fron, and phosphorus are dimin |,-hm|, as always in the
hydremie blood of any form of anemia.

For some other changes in the blood, the reader is referred to the
section on uremia, p. 100,

In addition to the changes enumerated so far, which are more or less
eonstant and belong to the nature of the dl-ﬁlhe there oceur in the
course of the |1hm5-:-., particularly when it i= protrac t{-d and in proportion
as the powers of resistance diminish, a series of complications, mostly of
an inflammatory noefure, which are in part due to the deterioration of the
blood. The serous membranes, the lungs, and the heart are most
exposed to these complications. During the later stage of the diseasze
particularly, plewrisy and pericarditis, mﬂ.unm.ltnrv and degenerative
conditions of the myocardiwm, indolent prewmonic and bronchopneu-
monia are guite common and hasten the fatal termination. The skin,
in addition to the itehing, which is particularly frequent in uremie con-
ditions (see p. 100), is often the seat of obstinate eczema, furuncles,
and urticaria, Severe inflammation of the intestines, diphtheric inflam-
mation of the colon, representing an exaggerated form of the simple
catarrh, not infrequently make their appearance during the last stage.

le-«- as well as other rarer complications may sometimes produce
fever.  Otherwise the disease usually runs an afebrile course, and the
body temperature only rises above the normal temporarily during inter-

! Untersuchungen iiber den Himoglobingehalt des Blutes, Leipzig, 1878, p. 99,

! (himie pedh., Paris, 1880, p. 110, 3 Ghuy's Hosp. Rep., 1836, p. 368,
b Med.-(Chi. Trans., IEHH, e 5 f"ﬂ:f]ﬁ' Festaelir., 1800, P 79,
§ Deutsch. med. Woeh., 1895, No. 40. ¥ .*:.'n:rrt Jf. klin. Med., xxXVi.

b Arck. f. Min. Med., 1884, xxiv., p. 475.

e, T e

Sl el



INFLAMMATION OF THE KIDNEYS AND BRIGHT'S DISEASE. 243

current exacerbations with renewed inflammation and during acute
uremic attacks. Chronie uremia is more likely to be attended by sub-
normal temperature, as the writer has already 'ﬁt.{lti'{l

COURSE, DURATION, AND TEERMINATION.

Chronie “ parenchymatous ™ nephritis presents during the greater

part of its course, unless uremia or some special accident intervenes, a
certain uniformity, varied only by the fluetuations in the dropsy and in
the urinary excretion. These fluctuations, however, are not the same in
all eases, and so the clinical course of the disease presents many varia-
tions.

In one elass of cases the dropsy, which is usually the first symptom
noticed by the patient, rapidly attains a very lnf_::lz degree.  Within a
short time, sometimes only a few days, the edem: 1, primarily localized,
changes to universal anasarea, the serous cavities become filled, and t||1-s
condition persists with -:mlj.' slight wvariations, defving all remedial
measures, until death. The urinary excretion obstinately remains
below the normal, although considerable variations in the daily quantity
take place, which, however, exert no appreciable influence on the dropsy.
(Cases of this kind usually have the shortest duration ; they almost all
terminate fatally a few months or possibly a year after th{, first appear-
ance of the {]rﬂpuv either from pulmonary edema or with the symptoms
of acute or chroniec uremia. The large white kidney appears to be par-
ticularly associated with the elinieal course that has just been described.
Very rarely, if ever, does the patient live through this first stage ; if he
does, the dropsy disappears and the disease progresses at a more
moderate pace.

In other more numerous cases, those which generally correspond to
the  many-colored ” kidne; s the course is more changeable, the dropsy
develops more slowly and is less obstinate and rises and falls inv ersely
with the fluctuations in the urinary seeretion; it may :hnappmr alto-
gether for a time, although the urine never qultv regains its normal
character, the albuminuria and exeretion of morphologic elements in
varying numbers persisting and showing that the renal disease ungues-
tionably still exists. Sueh intervals, during which the patient feels
practically well, may last weeks or even months, and several sach
periods may "lEl;Lrn.x.tL with intervals of equal h-nﬂ*th during which the
patient is worse. Ewventually, in the majority of cazes, the condition
becomes permanently worse and resists all the I'{‘Illf.'.tllt*b which before
had proved effective ; and the patient dies, either in the same way as in
the first form or of one of the above-mentioned complications, usually one
or two years after the approximate beginning of the disease, rarely
later. Rec :Overy i= a rare exception, but has nevertheless been observed
beyond a doubt. The writer'’s experience leads him to agree with
Rosenstein, that this oceurs only in cases which begin acutely after some
infectious disease or exposure to cold, become chronie, and ultimately,
after eighteen months or two years, c-ml in complete recovery, the urine

even completely regaining its normal character. In such cages, how-
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ever, a complete restitutio ad integrum never takes place in the kidneys,
as the writer has already expl: ained (see Pathologic Anatomy); but -,uch
return to the normal is not necessarily ineluded in the idea of ¢ recovery.’

[The editor has secen one case “of nephritis in a child of about six
years, where there were edema, scanty urine, albumin and easts in
abundance, lasting over a period of two years or more. It seemed a
typical case of chronie parenchymatous nephritis. Gradual improve-
ment and what seems to be complete recovery have taken place and the
patient is now a robust, apparently healthy young women, twenty years
of age. Richard Cabot,' in 1899, made a collective investigation tend-
ing to show that in chronic nephritis of' the type under consideration
recovery occasionally oceurs, as deseribed by Sen: |

Improvement or incomplete recovery is a rather more common termina-
tion. The dropsy and all the other symptoms gradually diminish, the
urine flows more freely, but continues to show the presence of albumin,
until gradually the signs of advanced induration (contraction) become
evident.

In a final category of cases the course is even slower ; the disease
extends over a number of years, and the symptoms are even less pro-
nounced. There are at first indefinite complaints, most frequently of a
slight headache or a moderate degree of edema of the face or of the
lower extremities, and when the urine iz examined an abundance of
albumin with a seanty supply of morphologic constituents, especially
casts and leukoeytes, but also a few renal epithelial cells in process of
fatty degencration, is fﬂund without any great diminution in the quantity
of the urine. For months the patients feel tolerably well, and at the
worst their peace of mind is disturbed by the occasional appearance of
a moderate degree of edema; then follows a period {lurlng which all
the symptoms beeome aggrm.ltutl, and the elinical picture is more like
that of one of the above-mentioned varieties, while the urine shows the
same changes, and finally the patient dies during one of these periods ;
or the picture of contracted kidney may develop and also show mmsiﬂ-
erable fluctuation. These cases belong usually to the < spotfed”
«gpeckled ” kidney, and just as the latter pathologically 1'f:prea.ent3
the transitional ﬂ}l'm to indurative nephritis, so the cases cannot be
sharply separated clinically from those belonging to the latter variety
of nephritis. The only points of distinetion between it and typical
contracted kidney are the somewhat shorter duration, ending in death,
and the oceurrence of episodes during which the l}ln,l,uw_* of true “par-
enchymatous ” nephritis prmlumumtm.

The clinical course may at any time be interrupted by renewed
inflammatory outbreaks, which run the course of an acute diffuse neph-
ritis and may terminate directly in death.

DIAGMNOSIS.
The fully developed form of chronie non-indurative nephritis is so
well characterized by “renal dropsy,” with its characteristic localiza-
VR. C. Cabot and F. W. White, Trans Woase. Wed. Soe., 15099,
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tion, the remarkable pallor of the patients, and the attendant urinary

1.1||5{,-~. which have been deseribed, that it cannot be overlooked. Tt
might possibly be confounded with ae m'r' diffuse nephritis or with amyloid
Fidney. From the former it is readily distinguished by the history and
a few other points which have alres ady been mentioned (see p. 201),
Even an acute exacerbation of a chronic nephritis may usually be recog-
nized if these same factors receive due attention.

The distinction from amyloid kidney is more diffieult and eannot
always be made with absolute certainty, especially as the combi-
nation of inflammation and amyloid t]c-genentinn is quite frequent, as
has been mentioned before. The absence of the causes which usually
lead to amyloid degeneration (q. ©.) is, of course, against the assump-
tion of that dlnﬂaw; but their presence does not nvw:hs-_.'mh argue
against the diagnosis of nephritis, as the two diseases in part have the
same etiology. It is more important to demonstrate (amyloid) enlarge-
ment of ulher organs, as the liver and spleen, and the absenee of cardiac
hypertrophy, and to examine the urine.  (See Amyloid Disease). Quite
frequently the symptoms are so grouped as to justify the diagnosis of
“amyloid nephritis.”

Benal eongestion and pronounced forms of eontracted Lidney can
usually be distingnished without any difficulty from chronic paren-
chymatous nephritis; the former by the presence of a cause for the
congestion, such as a heart lesion, emphysema, and the like, by the
vmm%lw, hv the different difstr]lmtmn of the edema, and by tlu, differ-
ences in the urinary findings, especially the absence of fatty epithelial
cells, balls of fatty gr-muleh leukoeytes, ete. ; the latter by the absence
of edema, the inecrease in the qluutlh unll differences in the general
appearance of the urine and the presence of eireulatory symptoms,
Difficulties may arise in cases in which congestion becomes superadded
to chronic nephrltlﬂ from weakness of the heart. The history and the
findings in the urinary sediment may in such eases assist in clearing up
the diagnosis.

[ The therapeutie test is often of walue in clearing up the question
of how much of the eondition is due to congestion. Rest in bed,
cardiac stimulants, ete., will in most cases of congestion be followed by
a prompt improvement in the urinary findings, as well as in the edema,
enlargement of the liver, ete., and thus make it plainer that passive
congestion is responsible for many, at least, of the renal symptoms.
Acute exacerbations of a chronic indurative nephritis that may closely
resemble the chronic parenchymatous form may rapidly elear up under
the therapentic test of rest, and leave the contracted kidney eclearly
revealed as the underlying primary disease.—ED

The individual forms of chronic « parenchymatous” nephritis (white,
many-colored, spotted and speckled, and hemorrhagic kidney) can be
d'l‘rflll'lzulbhud w1th some degree of certainty only when the differences
in the composition of the urine and in the eclinical course; which have
been described, are very distinet. In most cases one has to be content
with the diagnosis of ¢ chronic non-indurative or parenchymatous”
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nephritis, and in the cases which oceupy the boundary between indura-
tive and non-indurative nephritis, such as cases of speckled kidney, it
is not possible to particularize further than the diagnosis of ¢ chronic
nephritis,”

An attempt has frequently been made to localize the morbid process in
the kidneys themselves and to determine what individual tissne elements
are involved. Traube' distinguished an intertubular and a eircumeap-
sular form ; the former he believed to be characterized by scantiness of
the urine, with profuse and persistent admixture of blood, and by rapid
course ending in death after a few months ; the latter by urinary find-
ings approximately like those of contracted kidney and by a longer
duration. For his part, the writer does not think this distinetion is
correct, and believes that the differences depend on the different degrees
of chronicity.

Some authorities have attempted to distinguish between involvement
of the glomeruli, on the one hand, and of the urinary tubules on the
other hand—glomerulonephiritis and tubular nephritis—by means of the
urinary findings. Aeccording to Fr. Fede?® the diagnostic points of
glomerulonephritis are the absence of any form of renal epithelium and
epithelial casts and the presence of leukoeytes and hyaline easts.  Theo-
retically, this appears to be eorrect enough,® but the facts are different,
because an isolated glomerulonephritis without any affection of the
uriniferous tubules is bardly conceivable. Ewven if under the influence
of a special injury the glomeruli alone should become diseased at the
very beginning of the attack, the inevitable effects on the circulation
would implicate the eplthehal cells in the process. In the type of
glomerulonephritis which oceurs during scarlet fever, the urine does not
show the pmuiinritiea demanded by Fede (see p. 194).  All that one is
justified in saying is that the proportion of renal epithelium or its
débris and of easts is an indication of the extent to which the urinifer-
ous tubules are involved.

FROGMOSIS.

Chronie ¢ parenchymatous » nephritis is always a grave {1|‘-3ease, and
its prognosis can never be regarded as favor able ; at best it may be
considered doubtful, especially as regards recovery. For although, as
has  been r{,nmerl complete restoration of health and functional
recovery may take place in very exceptional cases, one is never justified
in counting on such a result, As regards the duration of life, the out-
look i= not :|mtv so bad, and in this l'f"-:]':l{"ﬂt the prognosis in the main is
more favorable in propor tion as the course is slow. Much depends,
therefore, on early recognition and appropriate treatment of the disease.

Among the individual symptoms extensive and obstinate edema and
persistent diminution in the quantity of the urine are to be regarded as

1 Dewtzok. Klin., Jan. 17, 1863 )
! Contribuzione allo studio della malattic del Bright, 1880, und Grornale della assoe, deil
naturalisti e medici di Napoli, i., 1889, p. 93,
51t iz to he ohserved, however, lel aceording to the writer's opinign, even hyaline
easts cannot be formed ul[ljuul the renal epithelium being involved.
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unfavorable, while a diminution of the edema and increase of the uri-
nary excretion indicate an improvement, which may unfortunately he
only temporary. The prognosis is atfected also by copious and persistent
or repeated admixture of blood in the urine. It is needless to say that
the occurrence of any complication and the appearance of uremia render
the prognosis much worse. Those cases which from the beginning or
in their subsequent course resemble indurative nephritis may last a long
time, and like the latter may cause comparatively little discomfort.

TREATMENT.:

The development of chronie nephriti= may he prevented in many
cases of acute inflaimmation of the kidneys by persevering with the
hygienic and dietetic measures, laid down in a previous section (see p.
202), in the end-stage of the acute nephritis and during convalescence.
In those cases which do not develop after an acute nephritis, the general
directions in regard to the care of the health, with special regard for the
kidneys, should be supplemented by a caution against the use of any
food or condiment, such as alcohol, radishes, spices, and the like, caleu-
lated to irvitate the organ, in practically the same way as for the pre-
vention of acute inflammations.

It 1s needless to add that any disease that may be more or less
correctly regarded as a possible cause of chronic nephritis should be
combated with all the means at our command so long as chronic neph-
ritis has not developed ; but this would have to be done in auy case,
even if there were no fear of nephritis.

The treatment of the equsal diseasze, however, is somewhat different
when nephritis has already developed, even leaving out of consideration
the numerous cases in which the cause is not known and cannot be deter-
mined. When there is a syphilitic taint the writer regards the use of
mercury in chronie forms of nephritis as ineffective and, if used in large
doses, positively harmful. Even potassium iodid, .mcuuimg to the
writer’s m:pu*ictm, iz of doubtful utility in the treatment of chronic
“ parenchymatous ” nephriti= following syphilis.  [In one case in par-
ticular the editor was convinced of the efficacy of potassium iodid and
mercury, each in small doses, in cleaning up the nephritis. The caze
from the time-point of view might perhaps be classed as a subacute or
subchronic rather than a chronic parenchymatous nephritis.—En.] In
the same way the value of quinin in chronic nephritis after malaria
appears to the writer ver v doubtful, although, of course, he does not
question itz efficacy against any malarial element n =nmlnmg in the
disease. It appears, therefore, that in the treatment of chronic paren-
chymatous nephritis little on the whole can be done to satisfy the
causal indication, In fact, the etiologic factor in the treatment of

renal disease may be LII‘"‘L]} disregarded, except that in the treat-
ment all those measures and remedies which are believed to be capable
of causing nephritis or of irritating the kidneys are to be avoided

! Sec H. Senatorand v. Ziemssen in Verhandl. des TX. Cong. f. inn. Med., 1890, p. 142;
W. Leube in Hand. der SIME. Tfu.rup . Krankh., Jena, IE‘-M, i,
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unless more important indieations, such as urgent danger to life, make
their employment m(]mpenh.ihlu

The indicatio morbi is somewhat less difficult to fulfil. Chronic
parenchymatous nephritis is essentially an insidious inflammation with
successive  eracerbations of varying mmmw, and accordingly requires
anti-inflammatory treatment suited to these constant exacerbations and
variations in the intensity of the process. But the ordinary so-called
¢ antiphlogistic ™ procedures are even more useless in chronic than in
acute nephritis,  Venesection and cold appear to be quite powerless to
combat the insidious inflammation and probably do more harm than
good ; derivation and eounter-irritation, as well as drugs, are equally
unreliable.  Not one of these remedies, which have also been recom-
mended for acute nephritis, and have .1||L.uh been enumerated on page
204, have proved to be of any value.

J‘i]th{mgh the writer has “used f.lj_ffﬂ?“.lﬁ!i’”.l‘j”f in a few cases, he has
never seen any good results therefrom. Obolenski! it is true, reports
good results from the administration of lambs’ or pigs’ L]dimw he
was most successful when he injected 400 gm. (121 oz.) of the a-uh—
stance with 800 gm. (25 oz.) of physiologic salt solution subeutane-
onsly, or in the form of an enema, 30 gm. (1 oz.) of substance with
50 to 60 gm. (13 to 2 oz.) of physiologie salt solution.

Only those procedures which in aente nephritis vield the best results
:‘1!]:1 are ],]M'I""{_’[]. 11 l!"_"' Il]‘i!'l{:i}!lﬁ‘ U{‘ H}jl"fl";”lfjf HI]I], 'I'frfffrf';if‘flf t]l{! i“ﬂ:.l"]ﬂ[]
organs are moderately sueeessful in chronie parenchymatous nephritis,
with eertain modifications adapted to the insidious character of the
inflammation.  They may arrest the progress of the inflammatory process
and bring the disease to a standstill ; if not permanently, at least for a
variable lm,e:th of time.

The kidnevs may he ru]it“;m] by diminishing the quantity of work
vqnlrcd of them, or by 'mnmm,:: any mechanieal obstruetion to the
seeretion of urine, such as is present in so-called parenchymatous neph-
ritis in the form of compression or plugging of the uriniferous tubules,
and at the same time by unprmmg the cireulatory conditions in the
g]nnwruh The second mode of relieving the kidneys is accomplished by
vigorons flushing of the organs to wash out the masses of exudates, the
swollen vplthvlnl cells and their débris and the casts, and to dissolve
out and carry off the stagnating exerementitions substances,

These indications are met chiefly by regulating or rather restricting
the museular activity and by a suitable diet.

As regards the former, it has been found by experience that rest in

the horizontal position nllm es the kidneys. The results of numerous
observations show not only that bodily exercise almost always inereases
analready existing albuminuria, but also that severe and f-lllgﬂlllg work,
especi: |]|x work that involves the museles of the thigh and pelvis, may
produce even in perfectly healthy persons signs of renal irritation, such
as albuminuria and the appearance of casts and lenkoeytes in the urine.

U Wratsch, 18099, No. 27, cited by Casper and Lohnstein, Monatsher, tiber die Krankh
des Harn- u. .':.-c:urn"u;aprrmh 1v. ]l:';f_l ) p- (i
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(See Albuminuria, pp. 32 and 34, and Acute Nephritis, p. 203.)
Conditions are more unfavorable for the kidneys when the body is in
the ereet posture ; for, other things being ("illl-_li st uulmg and “.:llmlcr
are more injurious than muscular work performed in the horizont: |I
position, even if it requires a greater {xpumlllun- of force. The
explanation of these phenomena is naturally sought in the changes in
the eirculation.

In every case of chronic parenchymatous nephritis a strict watch
must be kept on musenlar exercise, remembering that an amount of
work which would be mere play to a healthy man means great exertion
and faticue to such a patient. Under all cireumstances exeessive mus-
cular exercise and every form of sport involving much use of the
mus=cles must be prohibited. How much more bodily exercise is to be
restricted will depend on the course of the disease and the severity of
the symptoms, especially the urinary findings, as well as on the dwrw
of dropsy that may be present. The latter alone may form a more or
less considerable obstacle to movement of any kind.

So long as the urine is seanty and the dropsy is inereasing or at its
height, absolute rest in bed, }m.-:-ll:h for weeks and months, muost be
ﬂh-wnﬂ just as in acote anhr:th. During times of improvement and
in cases which from the beginning run a slow and mild eourse; resem-
bling that of the indurative forms, moderate movement and lg] t work
may be allowed ; but these must never be permitted to fatigue the
Imtlult Tn favorable weather he may be allowed to go ouf, take w alks,
and the like, due precantions being taken against getting wet or becom-
ing chilled. Any change for the worse, any relapse, of eourse, requires
renewed vigilance ; and aceording to circumstances the patient may
have to be confined to his room or to bed for a longer or shorter time.

Diet.—The indication to spare and relieve the kidney ecan be
partially satisfied by excluding all highly seasoned and stimulating
foods from the diet, and v~|n_-¢mllv whatever is caleulated to eall upon
the epithelial cells of the uriniferous tubules to perform an inereased
quantity of work. For although in chronie parenchymatous nephritis
the glomeruli are also inv ulved the disease of the upnhn-lmm predomi-
nates in the morbid process and forms the chief d: anger to the entire
urg:uu-,m Disease of the glomeruli and disturbance of their funetion,
which is the exeretion of water, although not altogether harmless, is
much less dangerous and ean pl“'it‘tli“l“\’ be compensated by other
~ organs—the E-Lm lungs, and intestine.  The function of the epithelium,
which is the excretion of nitrogenous exerementitions materials, the end-
produets of albuminons i'lef-mnpn-dtmn cannot be performed even approx-
imately by any other organ, and the retention of these products is much
more dangerous than the retention of water. In order to spare the dis-
eased epithelium, it is necessary, therefore, to ent down the quantity of
albumin ingested, and to satisfy the nutritional needs of the organism
by i lncreasmg the fat and carbohydrates, without, of course, permanently
impairing the strength.

Not so very long ago it was reasoned, from the fact that albumin
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was lost through the urine, that kidney patients ought to be given a
large quantity of albumin. But, in the first place, exaggerated views
prevailed at that time in regard to loss of albumin, which, as has been
remarked, amounts to only a few grams, rarely more than 10 in chronie
nephritis, a loss that could be easily covered with } liter (quart) of milk
or from 40 to 50 gm. (1}-1} oz.) of meat; and, in the second place,
increasing the ingestion of albumin merely tends to inerease the decom-
position of albumin, and therefore has no value whatever. On the other
hand, it has been urged by many authorities in quite recent times that
the particular form of nutriment was of no importance, and that the
patients might be allowed to eat whatever they liked.

It is not to be denied that every case does not appear to be affected
equally by the diet and that an excess of albumin is not always harmful ;
on the whole, however, the writer’s experience leads him to agree with
the majority of practising physicians, and he believes that restriction
of albuminous foods, in the form of meat, ham, and sausage, acts
favorably rather than otherwise.! Other authors have had the same
experience (Ceatdry,® A. Pick®). The increased danger of uremia when
the patient is kept on nitrogenous food has been pointed out by Strubell,
as the writer has mentioned in another place.

But the restrietion of albumin has its limits. It is hardly necessary
to say that the absolute withdrawal of albuminous food iz not to be
thought of for a moment in a disease the duration of which in the most
favorable cases is computed by months, for that would be equivalent to
starvation. The physician must therefore steer a middle course between
Hooding the organism with albumin and withholding it altogether. It
is impossible to give a standard of albuminous diet that shall be appli-
cable to all cases, or even to the same case during its entire course, since,
as the writer has said elsewhere, the functional power of the kidneys
varies in different phases of the disease, and also becanse the needs of
the organism vary from time to time; the quantity required when the
]l-uT,i{'l'lt remains Eih.‘-_iﬂlllt(‘]:_f (Il]i{‘:t. in bed will be less than when he is
gning about and ﬁ:":m‘ing‘ hi= usual Ul_’t'[lI'lEltil’)l'l. An approximate
standard of albumin for a middle-aged patient suffering from chronie
nephritis may be deduced from the quantity of food, especially albumin,
required to maintain the nutritive equilibrium in a man who is not work-
ing.  According to Voit, such a diet must contain 85 gm. of albumin,
30 gm. of fat, and 300 gm. of ecarbohydrates, with a total value of
about 1860 calories. If, as recent investigations appear to show, healthy
men, even when they are at work, can get along with a considerably
smaller quantity of albumin—even with half of the quantity mentioned,
it the non-nitrogenous food i= proportionately inereased—how much
more a kidney patient, whose nutrition and especially nitrogen metabolism

'"The writer has in his possession a number of communieations from physicians who
siffered from chronic nephritis, and determined by observations on themselves that the
excretion of albumin is increased by a copious albuminous diet, and decreases whenever
the diet consists ehiefly of milk and vegetahles.

* Deutsch. Arch. £ Flin, Med. xlvii., p. 179,

¥ Prayer Med, H'ur‘ﬁ., 1599, Nos. 16 and 22,
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is at a much lower ebb. In greatly protracted ca~'-+:== it iﬂ, of course,
possible, as may be inferred from Th. Rosenheim’s ! investigations, that
too great a reduction of the albumin in the food might do harm by
interfering with the proper utilization of other foodstuffs, especially
fat.

Temporarily, when the patient’s condition is unsatisfactory, edema is
well pronounced, and the urine is seanty and contains an abundance of
albumin and morphologic elements, a daily quantity of 30 to 40 gm,
of albumin, which is contained in 1 liter (quart) of milk or in 200 gm,
(about 6 oz.) of lean meat or 6 eggs, is quite sufficient, and during
intervals of improvement, when the patient is on his feet and following
his usnal oceupation, twice the quantity and even more may be given
without doing harm. The average daily quantity in cases of chronie
parenchymatous nephritis with moderately severe course may aceordingly
be stated as 50 to 70 gm. (13-2 oz.) of albumin, which corresponds
to 1} to 2} liters (quarts) of cows’ milk or 250 to 350 gm.(say 8-11
0z.) of lean meat or 8 to 10 eggs. If| in addition, 400 to 500 gm.
(1‘3' 1—14 oz.) of carbohydrates are takcn or the cor rr-slmn(i:tng quantity
of fat—100 gm. of w hich are isodynamic with 240 gm. of earbohydrate
—the total daily food will represent on the average 2100 calories, or
300 more than are required, according to Voit, for a healthy resting man.
This quantity is therefore certainly enough for a patient not only to
maintain his body weight, but to allow him to put on fHlesh (1lhummj,
even if several grams of ;ﬂhnnnn are daily lost in the urine.

In giving these Ilguwﬂ it is assumed that the assimilation of the
food in the intestine is normal. If it is impaired on account of dizestive
disturbances, the daily quantity of food must be restricted.

As m;:mlw the individual artieles of food, milk should indisputably
be placed at the head of the list.  Again and again it has been shown
to be, when properly used, the most appropr iate ..1]"“I{]L of diet, 20 much
so that the physicians of experience (Semmola,* Karell,” G, Sée,' Donkin,?
and many others) even ascribed to it a specitic action on the morbid
process in the kidneys, and mill ewres enjoy a special reputation in the
treatment of chronie nephritis.  The advantages of milk are : that it is
easily digestible, free from any irritating extractives, and in addition
possesses certain diuretic properties, as was pointed out in conneetion
with the treatment of acute nephritis (see p. 203). A milk diet thus
flushes out the kidneys and removes the epithelial débris, easts, ete.,
which obstruet the lumen of the tubules. Another advantage of milk
is that it does not promote intestinal putrefaction ; on the eontrary, it
rather tends to restriet it, and is therefore less likely than other im ms
of albumin to cause auto-intoxication through the absorption of these
produets of putrefaction,

An absolute milk cure in which the qlhult'i‘-' allowed at first iz very
slight and is gradually increased from 1 to 1, then to 2, and finally at

! Pliiger’s Arehiv, 1889, xlvi., p. 422 1 Loe. cit.
= Petersburg. med. Zeits.,, 1865, viii., p. 193, and Areh. gén. de méd., Nov.-Dec., 1866.
* ¥ Le régime alimentaire,” Paris, 1887, % Laneet, 1893, p. 1165,
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the most to 3 liters (quarts), without any other kind of food, is really a
form of denutrition cure, some of the benefit of which is probably due
to the restrietion of =1|hu|mn ; for the quantity taken at the beginning
of the cure and for some t1||1£= during the course of the treatment con-
tains much less albumin than the ;I.hU'"r'L'"IIIL‘I]tIﬂI]EEl average quantity,
and it is to be remembered that the assimilation of milk and its
albumin in the intestine is not so perfect as that of other kinds of
food.!  Skimmed milk, which is recommended by some authorities,
as, for instance, ]Junkm Is even poorer in albumin and e*-pecmll_v
in fat.

A striet course of treatment like this is only suitable for short
periods at a time, one or at most two weeks, and when the disease is
most severe and closely resembles the acute inflammatory forms. At
all other times an exclusive milk diet is as unnecessary in chronie
diffuse nephritis as in acute nephritis, and may not even be good for the
patient.  For even if the necessary quantity of albumin, which repre-
sents about 2 liters (quarts) of milk, were completely assimilated, there
would still be a considerable lack of fat and earbohydrates in any
exclusive milk diet. The stomach often rebels against such large
:iu:mtitit--; of mil]n or digestive disturbances, such as meteorism and
constipation, or in some ecases, on the contrary, diarrhea, may develop.
Although distaste for the article and the (htn&mtnu disturbances may
be avoided by administering the milk mrtflllh’ in small, gradually
increasing doses and adding a little lime water, salt, tea or cotfee, an
absolute milk diet after a time fails to =atisfy t]li' patient’s needs; nor,
as the writer has said, is it altogether necessary. But milk should not
be given up .llt::gethf-r, and whenever possible it should form the chief
part of the diet.

Buttermill may be substituted for milk from time to time, at least
in part, especially when there is a tendency to constipation ; or kumiss
and L(!'fll which are hoth nutritive and palatable, may be given under
certain cirenmstances instead of milk or to eke out a milk diet if
the patient cannot take a sufficient quantity. The aleohol, which is
present in such small quantities as not to be in the least objectionable,
and the laetic and earbonie acids which they contain, render them more
"It"{'*{‘]‘.nt;ll'llf' than milk to many patients, and their greater diuretic action
is also desirable for reasons that have already been given.

In order to make up the average quantity (}f food as indicated
above, the patient should receive, in addition to 2 liters (quarts) of
milk, which contain the required quantity of albumin, besides 70 to
80 gm. (say 2-21 oz.) of fat and 80 to 85 gm. of {'ulmhﬂ. drates, about
200 gm. (6 oz.) mms} of earbohydrates. As the latter eannot well be
given in the simple form of sugar, a part may be replaced by fat in the
form of cream, butter, or lard, of which 40 to 50 gm. are equivalent to
96 to 120 gm. of mrhuhulmte-, and the remainder of about 100 gm,

! According to Rubner (Zeite. f. Riol,, xv.), an adult assimilates about 93 per cent.
of the nitrogen contained in milk. The assimilation is less perfect when more than 2
liters are taken in a day.



INFLAMMATION OF THE KIDNEYS AND BRIGHT'S DISEASE 203
may be made up of sugar, either in the form of sweet preserves or fruit
JL‘-illet, and by farinaceons foods like wheat bread, thick soups, barley
or sago broth, and potatoes. The last-mentioned foods contain small
guantities of albumin, too insignificant, however, to be taken into con-
sideration.

If milk eannot be taken at all or only in insufficient quantities, one
of the many substitutes used for infant- f{"ﬁllll“ may be recommended,
although h_u themselves they do not atford sufficient nutriment for any
length of time unless taken in such large quantities that the intestinal
tract, which is sensitive to begin with, rebels.  Milk of almonds (emulsio
amygealarum) proves an acceptable substitute in most cases on account
of its high percentage of albumin and fat.

If the patient will not take enough milk he must receive meaf, the
preference, for reasons already stated, being given to the kinds which
contain a minimum of extractives and ptnnmlm Aceordingly, white
meats—veal, lamb, young pig, spring chicken, and mutton—are to be
rmnmnmmlml, although other kinds of meat, L::»[)L*Lhﬂh’ beet (if young
animals), need not be pmlublml altogether. The writer also recom-
mends fish, lmrtlculia,r]v river fish, 4111:1 has never known any harm to
result from eating them when properly pl'qmu;l' Dishes containing
cafeiwm, such as jellies, “jus” and “ gluton,” are to be recommended,
and the loss of albumin may be advantageously equalized by adminis-
tering vegefable albumin in the form of  Aleuronat ™ and ¢ Roborat,
as these preparations are free from the extractives of meat and are
equally well utilized by the organism.

On the other hand, pickled and smoked articles of every kind,
strong cheese, and the I ke, are to be eschewed, and in the preparation
of the dishes that are zillm'.‘u], spices and other stimulating eondiments
should be reduced to a minimum. Stimulating vegetables, as radishes,
asparagus, and onions, should also be forbidden.

The question whether eggs should be allowed forms the subject of a
paper published by the writer® some years ago, in which he condemned
their use on account of the injurious influence of uncooked ege albumin.
The publieation of the writer’s paper gave rise to a lively diseussion
and numerous investigations, which show that cooked eggs in general
do not have the same effect as raw eges, and even in large qlmltltm'i
have no influence on the albuminuria. There are, however, exceptions
to this rule, for the eating of cooked eggs in ].ll‘“‘(‘ qu*umf;m has been
known in a few instances to cause albuminuria or to inerease an already
existing albuminuria. It is, of course, a question whether in such
eases the eges are injurious in themselves or whether it is merely the
excess of mtm;{ctmus food that is responsible for the mischief, since any

! Nollet (“Le régime alimentaire chez les albuminuriques” Theze, Paris, 1885)
observed in the case of subacute nephritiz in a phthisical patient an increase of the
albuminuria after the eating of fish (the variety is not stated), and therefore gives a
warning against the use of fish. G. Klemperer was not able to confirm this ohservation
( Therapie der Gegenwart, 1901, p. 428).

3 19“ Ueber die hygieni.whe i—lelmmilung der Albuminurie” Berlin, Ein. Wach., 1882,
N0 s
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other diet with too large a percentage of nitrogen, such as a meat diet,
occasionally produces albuminuria.'

The practical conelusion to be drawn is, that raw eggs are not to be
recommended in parenchymatous nephritis, while, as a rule, no ﬁbjmtiﬂn
need be raised to the eating of cooked eges, providing they are given
in such quantities as not to cause an excess of the maximum allowance
ot albumin.

In very emaciated patients, it is advisable to inerease the fufs and
earbolyds «afes above the .-t.mda.r{l given whenever the state of the diges-
tion makes it possible to do so.  This also affords a means of securing
the variety in the diet which is =0 desirable, and the patient’s wishes
may be gratified by allowing fruit, especially gmpm, on account of their
diuretic properties, and veget: ables of which the leaves or tops and the
roots are eaten (leguminous and tuberous).

Bererages form an important part of the diet. They are to be taken
not only to relieve thirst, but also to help flush out the kidneys. A
highly concentrated diet cont: aining a high percentage of albumin may
in itself cause albuminuria and irritation of the kidneys and aggravate
an already existing nephritis, as the investigations of J. Hartmann 2
and Rosenfeld® have shown. The disadvantages of withdrawing fluid
and the advantages of allowing an abundance of fluid in chronie par-
enchymatous nephritis have als=o been demonstrated by the elinical
observations of w. Bamberger. Milk, as the writer has already
remarked, in part fulfils this indication, ulnrh is still more effectively
met by the co-called allafine and alkaline safine carbonated waters, such
as DBilin, Giesshiibl, Fachinger, Seltzers, and the like, by lemonades
made with fruit acids and froit _juir-.l-.ux, and lastly by whey, either sweet
or sour, according to the patient’s faney, particularly when there is
constipation.

The daily quantity of fluid may, as a rule, be left to the patient’s
own taste, merely m: 1ii1t.tinin,L the proper relation between the ingestion
of fluid and the quantity of urine. More than 1} or at most 2 liters
(quarts) over and above the milk taken is not, as a 1‘11](-, advizable.

Aleohalic beverages in general must be regarded as injurious to kidney
patients, becanse aleohol undoubtedly aets as an irritant ; nevertheless
they need not be forbidden under all circumstances. They are to be
avoided altogether during acute exacerbations, just as in an attack of recent
acute nephritis, except when their use is rendered necessary by extreme
wenkness and eollapse.  Under other cirenmstances, patients who are
nsed to aleoholie beverages and find it a hardship to do without them
may be permitted to take their drink in small quantities, diluted as
much as possible.  The pure fruit wines, such as apple cider and berry

' Bee Benator, Albuminurie, pp. 160 and 164 ; furthermore, Lecorché and Tala.mnn,
loe. el p. 653 muI pp- 703 and T06: IV 1.|u;1r—P{|1.':er, Barthol. Hasp. Rep., xxiii., 1888;
R. ‘*mm:liw, Varlesungen iiber die I:-nr,-ﬁrrr.hv Krankheit, translated by W. Lewin, Berlln
1890, p. 24; Prior, Zeit. f. kin. Med., xviii., 1891, p. 84 and p. 101 ; L-sntﬁr?, .

lu‘ﬁ 1. Klin, Med., 1891, xlvii, p. 179; Ott, H‘Hrf&cﬁ Aveh. f. Hin, Med., 1894, ]11!,[.‘! GO8,
* Diss., Ziirich, 1885, and Berlin. .F.*!‘rﬂ II “weh., 1856, No, 40,

G lir.ﬁmtcﬂ ez PIITE Cong. J inn. Med., 1888, p. 473,
1 Wien. Fin. Wock., 1888, No. 12,

IS
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wines, on account of their low percentage of aleohol, and next to these
light Moselle, and finally other varieties, may be recommended, pro-
vuim:r they are sufficiently diluted with pure or earbonated water.
Beer is l't"l_l,‘ili‘(ll"ll as pi:uull.uh Iml'mllll, and second only in this res pect
to brandy and the stronger kinds of wine, probably because it contains
a high percentage of uxtmfrn es, sinee 1ts percentage of aleohol, as a
rule, is even lower than that of most wines, even the lighter varieties,
But in very chronic cases some concessions may be made to the patient’s
taste even in the matter of beer, although the urine and the general
conditions must, of course, be kept under strict supervision.

Indeed, the phv-:wmn s chief task in chronie parenchymatous neph-
ritis consists in dl]llllt]lg‘ his dietetic and hygienie preseriptions to the

rarious phases of the disease and the individual conditions of each
case, loosening or tightening the reins of authority as eircumstances
demand.

In addition to these dietetic and hygienic measures, diuretic remedies
may and even must be employed to flush out and wnload the kidneys
whenever the urine becomes seanty and turbid, the dropsy increases, as
it usnally does, and the organism begins to show signs that it is being
overloaded with excrementitious products (uremic intoxication).  With-
out dwelling on the reasons, which would be superfluous, the writer
may say that the preference should be given to those diuretics which
act on. that pf-rtmn of the L idney which is especially concerned with the
excre the glomeruli—by stimulating them to
inereased transudation, .mcl which do not irritate the epithelium of the
uriniferous tubules. Measures caleulated to increase the arterial ten-
sion, the introduction into the body of copious quantities of water or,
even better, water containing the salts found in serum, have such an
effect. Both indications are satisfied by the diuretic ff-"-:m'tmm and by
vegetable acid salls which are converted into carbonates in the blood, and
probably act by withdrawing the water from the tissues and nmlrln-nt.lll}r
rendering the urine alkaline. They also assist in loosening and dissolv-
ing the accumulated tissue débris, easts, and other substanees, such as
uric acid, which are dissolved with difficulty in acid urine.

Finally the remedies which act chiefly on the blood-pressure are the
digitalis preparations and certain substitutes that have been proposed.
Details on the employment of all these remedies have been given in the
section devoted to the treatment of dropsy (see p. 88).  As a last recom-
mendation, inuncfions, for the reasons given under Acute Nephritis (see
p. 203), for which thev are especially recommended, may be mentioned
as a mild and harmless diuretic measure.

In chronie nephritis a number of other precautions must be observed,
particularly in the ecase of patients who are not confined to the bed.
Above all they must be guarded against sudden changes of temperature
and exposure to cold and wet. They must therefore wear woollen
underclothing and aveid cold baths and eold sponging of the entire
body. The observance of these precautions is more essential than ever
in women at the time of menstruation, because the entire body, and the
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kidueys in particular, is more sensitive than usual, and the patients, even
if they are not bedfast, will do well to remain in bed or, at least, in
their rooms,

Whether warin baths, which have often been recommended, are of
any special use to combat” the renal affeetion, except in dropsy, by
indueing perspiration, is difficult to say. The compensatory action of
the skin, which is supposed to be stimulated, may, it is true, make up
for the renal disturbance by removing water ; but the apemﬁc urinary
constituents, which are the "chief mischief nmlwh are not removed in
any appreciable quantity even by the most pruhl.-,e sweating (see also p.
114). A disadvantage is that the continued use of warm baths fo
induce sweating is apt to render the skin delicate and thus inerease the
danger of catehing cold. Such measures as aleohol rubs or dry rubbing
of the skin, or possibly wet rubs with fepid or eool salt waler, may, on
the other hand, be safely recommended for the purpose of stimulating
the activity of the skin.

Similarly, the value of drinking-cures and bathing-cures is difficult
to determine. It cannot be denied that patients with chronie nephritis
are often benefited by such cures, but the good results are to a large
extent due to the combined action of a number of favorable factors—
appropriate diet and mode of life in general—and it is doubtful whether
much of the benefit should be placed to the credit of the mineral water.
However, as the systematic drinking of the water of certain springs,
with or witlmut baths, stimulates the seeretion of urine and thus flushes
out the kidneys or exerts a favorable influence on digestion and assim-
ilation, patients who find it bard to escape from the excitement of
ordinary life and from their occupation may be advised to go to a
suitable resort at the proper time of the year. The advantage that
during such cures, which have a distinet psychie influence, the patient’s
spirits are improved and he becomes more hopeful is not to be under-
estimated.

Only patients without dropsy or with only minute traces of edema
and with sound heart action should be sent to bathing-resorfs. The
most appropriate cases are therefore those with very chronie eourse
which occupy the boundary between [mrulwll'r:mtmlﬂ ” and indurative
nephritis. The waters to be preferred are sodiwm chlorid waters [this
would, perhaps, hardly meet with the approval of those who believe in
the dechloridation treatment of nephritis, and who regard the adminis-
tration of chlorids as tending to inerease any tendency to edema—Ep.],
allaline and allaline saline waters, and saline chalybeate springs (Wies-
baden, Kissengen, Rohinseh, Ems, Gleichenberg, Carlshad, Elster,
Franzenbad, Briickenau). Chalybeate waters should be given the
preference for very anemic patients, In the choice of other baths the
deecision will have to depend on the condition of the digestive appamtus
and the presence of complications, and finally on the physician’s or
patient’s personal preference. Tt is always well to deprecate the extrav-
agant hopes that patients usnally entertain in regard to the benefits to
be derived from going to a “bath.” When the hope of complete

L NN Y
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recovery, as nsual, fails of realization, the disappointment will not be felt
so acutely.

DIII‘ILIIIW cures may also be followed in other appropriate places
(summer resorts), and prﬂhahh with quite as much benefit.

Better results than from bathing- or drinking-cures, by which the
patients are placed under favorable Lunfhtlmﬁ for, at most, a few weeks,
may be obtained by a ehange of climate during the ulntf:l* and a pro-
longed stay in a warm, dry locality protected against abrupt changes of
temperature. In company with others the writer has seen considerable
improvement and even funetional recovery take place after a journey to
Egypt (Heluan, Assuan), especially when the patients prolonged their
stay beyond the end of the winter; a sojourn to Algiers, at the Cape,
and in India may also be remmnmndud If such lung journeys are out
of the question, dry localities in southern Italy and southern France
(Torre del Greco, Solfatara, Puzzuoli, Hyéres, {,aune-e.} or at the Riviera
di Ponente {Z\um and nmr«:mndm;:n}, or possibly in southern Tyrol
(Meran, Griez, Areo), may be selected instead.

During the swmmer such patients should be advised to seek a forest
climate at not too great an altitude, such as places in Thiiringen, in the
Black Forest, ete., where they can take walks without doing too much
elimbing, and seaside resorts on the Baltic and on the North Sea.
During the intermediate seasons, fall and spring, the southern coast of
Engl.md ( Bournemouth, qumn Ventnor, and the Isle of Wight) or
the southwestern coast of France (Arcachon, Biarritz, Henday, St. Jean
de Luz) may be recommended. [In America the dry and warm climates
are found in southern Texas, New Mexico, .%nsmn,x, California, and in
Old Mexico. Care should be taken that the invalid goes to some place
where he can be comfortably housed and fed—at least nearly as well as
at home—and where the surroundings are such as to tempt him to get
out of doors daily for a moderate amount of exercise in the open air.
And places where hiz companions wonld be chiefly tuberculons patients
—fm{l these localities just mentioned are favorite haunts of the phthisical
avoided, both because of the greater danger of his acquir-
ing a tuberculosis thrmlgh careless sanitary regulations, and because of
the depressing influence upon him of daily and even hourly contact with
this class of sufferers.—ED.]

Finally, women the subjects of chronie nephritis should be strietly
warned against allowing themselves to beeome pregnant, as that condi-
tion has a very unfavorable effect on the course of the disease,

It a case is managed with proper care and with due regard to the
above-mentioned therapeutic principles, it is not mfrequmtlv possible to
keep the most important symptoms of the disease—albuminuria and the
attendant wrinary changes and the dropsy—in check for a considerable
length of time, and to guard against the oceurrence of wremia and other
sequele that would threaten life. Nevertheless the physician often finds
himself obliged to resort to symptomatic treafment to combat one or the
other of these symptoms. Against albuminuria as such there is no
known remedy ; the treatment of dropsy and wremia has been discussed

1T
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(see pp. 88 and 112); other symptoms and complications must be
combated by satisfying the respective indications without losing sight
of the basal disease and the patient’s strength.

[There can be little question that routine treatment of nephritis of
every variety is often carried to the extreme. In ecases of chronie
nephritis particularly, there is often seen a tendency always to preseribe
milk as the sole diet and to ignore the particular conditions that may be
presented by the case in hand. There shonld be more of individual-
ization in the treatment. As Senator well says, the physician should
adapt his dietetic and hygienic prescriptions to the various phases of
the disease and the individual conditions of each case. It is no unusual
thing to see patients with chronic nephritis who have been kept upon
an exclusive milk diet—often skimmed milk at that—for weeks or
months. The degree of emaciation that is present is not realized until,
perhaps, the edema disappears and the gaunt relic of prev i01s hEElll]'J
with weak and flabby musculature, is revealed to us. Nor is cognizance
taken of the fact that anemia may be in large measure due to insuffi-
cient nourishment given or insufficient utilization of what is taken.
Disgust for the milk, coated tongue, nausea, meteorism, irregular bowels,
may often be traced to the giving of too much milk for too long a time.
It is extremely gratifying in many of these cases to see how promptly
there iz improvement in all these conditions on cutting down the
amount of milly, or for a time stopping it entirely and adding to the
dietary fruits, such as apples, pears, grapes, and oranges ; cereals, bread
and butter, simple vegetables, and a moderate amount of meat. Gen-
erally, too, no change for the worse can be seen in the edema or
albuminuria under this change, although a transitory inerease in the
amount of albumin seems to result at times. The danger of starving
these patients by a too rigid adherence to the milk diet is a real one,
and has not been overstated, we think, by Senator.

v. Noorden has also spoken forcibly against the overdoing of the
milk diet in acute and chronic parenchymatous nephritis, and believes
in allowing much greater liberty in the matter of food than is the
common practice. In the acute forms and in those in which the amount
of urine is scant and edema marked, he warns against giving too large
an amount of fluid of any kind, even water. If the kidneys simply
refuse to carry off the extra amount of water, we are certainly not
flushing them, no matter how much water may be taken by the stomach.
Moreover, v. Noorden contends we are not giving them the physiologie
rest that is their due when we ask them to eliminate an unusual amount
of water, for water elimination is one of their functions. Hence the
amonnt of fluid administered should not be excessive, say 11 to 2 liters
a day, thongh when leszening of edema and increased diuresis, follow
the mgrn,tmn of an inereased amount of water, larger amounts may he
given for the “ flushing-out” effect. The thirst of the patient may in a
measure be a guide to the amount of water to be allowed. Sweating,
v. Noorden believes, is especially helpful in the cases with marked
dropsy and is a measure of value for the removal of water, but of
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trifling value for the removal of dissolved toxie substances.! v. Noor-
den’s views have been collected into a monograph of 112 pages and
translated into English. They are well worth careful study.?

There is a point that is, we believe, well worth emphasizing. With
the exacerbations of T.]I'L‘ chronie [mn-mlnnmtum nephritis—and it
applies to the chronie interstitial, too—and particularly where the ali-
mentary tract is in great disorder , the best treatment is often absolute
rest in bed with an entire cutting off of food for a time, or the substi-
tution of some simple food like rice water or barley water. A brisk
purge, rest in bed for a few days, a moderate amount, say one quart, of
water or of rice water in the twenty-four hours, will often relieve the
nausea, tympany, diarrhea, loathing of food, ete., to a marked degree.
The digestive organs and kidneys, too, under this temporary starvation
plan, may acquire a certain tolerance, and be able to stand in a few
days amounts and kinds of food that would before have produced
marked disturbances.—Ep. ]

CHRONIC INDURATIVE NEPHRITIS OR CONTRACTED KIDNEY.
(Chronic Interstitial Nephritis and Sclerosis of the Kidneys.)

The indurative processes, characterized by destruction of parenchyma
and contraction, in the kidneys as in other organs are more or less
extensive, dependlng on the cause and starting-point of the disease to
which the induration is due; they may be strictly cireumseribed to one
kidney or only part of a kidney, or may be diffuse and involve both
organs, Circumseribed contraction oceurs as the result of embolism
{Emfmﬁu Contracted Kidney, see p. 160) in one or both kidneys ; indura-
tion of one or both kidneys, after ascending unilateral or hllatt.r'.ﬂ inflam-
mations developing by slow extension from the urinary passages (see
Pyelon: pﬁﬂies, p- 335} ; or as the result of obstruction with or without
an accompanying hydronephrosis, also after long-continued congestion
(Congestive Contracted Kidney, see p. 150) ; and finally diffuse contraction
of both kidneys may be caused by an insidious ht‘:mat-:]gcm::-nh inflam-
mation acting through the blood,

Unless the nutrition in general and the blood-supply to the kidneys
in particular are very much reduced, the loss of pdmudwnm is neutralized
by a compensatory hypertrophy of the tissue that remains intact and
retains its secretory funetion, the glomeruli and epithelial lining of the
uriniferous tuhuh::.- and thus the loss of function due to the tissue
destruction is to a certain extent restored (see p. 163). In addition,
contraction of the kidneys is ‘uwﬂm]‘rm!ul by hypertrophy of the fwﬂr!
and in this respect the process in the kidneys differs from similar
processes in other organs; the eardiac hypertrophy may be secondary
to the kidney affection or it may develop independently from the same

! The oppesite view is supported by others, and has been advanced in view of his
?;n];[]tf];-ﬂmemal and clinical observations by H. Strauss ( Dewtsch, med. Woek., Aug.

*Carl v. Noorden, (Minical Treatizes on the Pathology and Therapy of Dhsorders of
Metabolism and Nutrition, Part 11., Nephritis, New York, 1903.
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causes,  When added to the compensatory hypertrophy in the kidneys,
thiz cardiac hypertrophy may result in a functional activity of the
kidneys in exvess of the usual measure—so-called « overcompensation.”
It is in the hematogenous indurations, with which we are here exclusively
concerned, that these compensatory processes reach their highest develop-
ment, uftmmtv]w producing a clinieal picture which, as Traube taught,
is characteristic of fully developed eontraction of the kidney. The
symptoms vary both as to time of appearance and grouping, as many
different causes are capable of bringing about morbid processes that
terminate in induration.

Diffuse indurative nephritis may develop either primarily as the
produet of a protracted or oft-repeated, extremely insidious inflammatory
irritation, or it may follow acute, subacute, or subchronic so-called
parenchymatous inflammatory states and represent their terminal stage
i, e, as so-called secondary induration or contracted kidney. The
pr:marv form again may be either the result of some irritant aq,tmg
directly on the renal parenchyma on account of some abnormality in the
blood, or indirectly through the mediation of arferioselerosis.  The for-
mer is designated ¢ genuine ( primeary) renal eirrhosis” or simply “ ehronie
tnterstifial nephritis ; the latter is known as “ arteriosclerotic contracted
kidney ” or ¥ selerosis of the kidneys.”

In the historic introduetion to this seetion (p. 167) it has been fully
explained how this conception of hematogenous contracted kidney,
which is now generally accepted, was slowly evolved, the disease being
formerly regarded by some as the “ third stage of Bright's disease,” by
others as a special affection quite independent of other forms of Bright's
disease, and designated “ granular atrophy,” ¢ cirrhosis of the kidneys ™
or “gonty kidney,” and finally by a third group as forming merely part
of a general arteriocapillary vascular disease. In the same place it was
stated that while these older conceptions all contain a measure of truth,
they are not sufficiently comprehensive to be applicable to all cases. The
difficulties of the subject are enhanced by the impossibility of strictly
separating the individual forms of nephritis clinically, pathologically,
or even etiologically on account of the numerous transitional varieties ;
and this is especially true of indurative nephritis or contracted kidney,
which, as the writer has said, represents the final stage of inHammatory
processes due to a variety ni‘ causes,

ETIOLOGY AND PATHOGEMESIS.

When induration of the kidneys develops from acute or chronie
“ parenchymatous ” nephritis—in other words, in cases of so-called
“ secondary eontraeted kidney ”—the disease must, of course, be referred
in’ the last instance to the same known or unknown causes that are at
the bottom of the primary disease. Not that these causes always lead
to the same evolution of the morbid process in two or three stages
culminating in contraction, or necessarily lead to induration by way of
an acute and chronic [mrencln'mati:rus (subchronic) inflammation ; on the
contrary, the same causes, as has already been pointed out on page 176,
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may, depending on the severity and duration of the impression, produce
an induration secondary to the acute or subchronic inflammatory stage,
or an independent induration. This same community of causes was
pointed out in connection with chronie non-indurative nephritis.

There are certain noxious agents which, owing to the length of time
during which they act, either continuously or repeatedly, are especially
prone to produce a primary indurative nephritis directly, and without
the prelude of preliminary stages. These agents are the same as those
which play an important part in the etiology of arferiosclerosis, partic-
ularly gout and chronie lead-poisoning, as well as other forms nf chronic
metallic poisoning, the abuse of aleohol, chronic syphilis, and diabeies
mellifus—another reason why induration due to arferioselerosis cannot he
strictly separated from the independent form of induration which is
known as chronic inferstitinl nephrifis.

The relations existing between induration of the kidneys and arferio-
selerosis are of a triple character : (1) As a result of the above-mentioned
noxious agents or certain others,' arterioselerosis may be the primary
affection and bring about 111-:1ur‘1t1u11 of the kidney in the manner pres-
ently to be deseribed (see Pathologic Anatomy, p. 269), forming the
so-called arferiosclerotic induration of the dem*y or contracted kidney,
or, in other words, sclerosis of the Lidneys. (2) Conversely, induration
may result from chronic interstitial llﬂ'phlltl"-, and later, on account of
the cardiac hypertrophy and associated increase in the nrterml tension,
canse a vascular sclerosis; for it is well known that persistent or
repeated increase of blood-pressure greatly favors the development of
arterioselerosis. This form is chronie interstitial nephritis with second-
ary arterioselerosis.  (3) The two conditions may develop independently
of one another from the same cause. Indurative nephritis and arterio-
sclerosis may therefore have a mutual causal relation, or they may rep-
resent co-ordinate and more or less simultaneous effects of some other
cause,

It is generally acknowledged that among the above-mentioned
noxious agents is gouf, to which fact Todd first called attention. In
England particularly, the classic home of gout, the oceurrence of con-
tracted kidney is so common in gout, and so greatly surpasses in f're-
quency the cases due to other causes, that the term “gouty kidney,”
introduced by Todd, is practically synonymous with contracted l-:ldnev
But in other countries, particularly here in Germany, where it seems to
the writer gout has become more common, one has opportunity enough
to study “gouty kidneys.,” [In America gout is by no means as com-
mon as in England, vet it is not so infrequent as many think. Futcher?
especially has called attention to this fact. It must therefore be reck-
oned with in this country also as a caunse of chronie interstitial nephritis.

! Arteriozclerosis may be dne to other causes besides those here enumerated; but
those canses appear to have a less unfavorable effect on the kidneys than on the v ascular
system ; for example, chronie abuse of tobaeco, protracted or repeated attacks of plethora,
ger::-‘:tent and profound psychic emotions, and the like. These are followed mw:h later

lﬁﬂaﬁe of the kidneys.

* The Praetitioner, July, 1903,
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It is to be remembered, too, that it i= not by any means limited to the
wealthy elass of high-livers. In our charity hospitals and among the
poor, typical gout can often be seen. The writer has found it amon
the poor in a few workers in lead—lead gout”—and the findings
indicative of contracted kidney were present. In one old negro gouty
tophi gave conelusive evidence as to the cause of the joint, cardiovascular
and renal findings.—Eb. 1

After Tanquerel des Planches ! and many others had mentioned albu-
minuria as a sy mptom of lead-poisoning, and Garrod * had pointed the
connection ex I‘Btlllg between gout and chronie lead infoxicalion, that con-
dition was recognized by Lancereaux ® and Ollivier* as a frequent cause
of contracted kidney. The connection between gout and chronie lead-
poisoning does not concern us here, but the relation existing between
lead-poisoning and econtracted ]~.|f||11_} is demonstrated both by Exp-erl—

ments and by elinical I.“\I'PL‘I"IUIIEJE Charcot and Gombault,* Molenaar,®

Coén and d’Ajutolo,” Prior? Liithje,® have succeeded in pmducmg
chronic nephritis f:?u]‘JLIIIIIILthd"j' by administering lead for a certain
length of time, and the results of their experiments are not invalidated
by the fact that others, like Heubel ' and Rosenstein," failed in a similar
attempt ; for it is to be remembered that paralysis, the relation of which
to lead-poisoning no one doubts, does not develop in every case. Cer-
tain special conditions determine in any individual case which organ is
to become diseased. From a clinical standpoint the writer may men-
tion—to pass over numerous isolated instanees—that Dickinson ** found
contracted kidoey in 26 out of 42 leadworkers in St. George's Hospital,
and that among 45 eases of contracted kidney, 10 oceurred among lead-
workers ; M. Jacob ™ found that 8 out of 12 eases of contracted ki-:lu
were in leadworkers, and K. W: agner, Min a series of 150 cases, found
chronie lead-poisoning as the cause in 15, and, finally, C. Elumhﬂrd,“'
7 (or 6) cases among 105 from Gerhardt’s eclinie. The writer’s own
observations give -F'l]t].lll'_]‘i. similar results. Among 250 cases of indu-
rative nephritis of which he has notes, there are 17 in which the cause,
after all other possibilities have hor positively excluded, is chronie
lead-poisoning, and a few in which the cause is somewhat doubtful
because other factors (aleohol) are also operative. In 13 of the 17
cases the f.]l.!.gl‘lﬂ‘:h of contracted kidney was confirmed by antopsy ; in
the remaining 4 the symptoms were so well marked that there could be
no doubt of the diagnosis.

In common with most authors the writer believes there is no doubt

U Trité des maladies rirrfamb,__ ii., 1839, p. 248, !

® Med.-Chi. Trans., 1854, xxxvi., and Natur und Behandlung der Gicht, translated by
Eisenmann, Wiirzhurg, 1861, p. 169.

* Inion méd., 1867 !, P 513, and Deckinmbre’s The. cm'_u'f des zet, méd,, article * Rein,”

* Thise, ]11'15, 1863, and Areh. gin. de Med,, 1865, i1., p. 530,

B Avefi. des Phys. norm. of path., 1881, i., p. 121.

£ Cited by Hnwnhtvm foc. cit., p. Sd6.
T Ziegler’s Beitriige zur path. Anai., ete,, iii., p. o

8 Zeit, f. blin, Med., 1801, xviii, 5. 111, 9 Ibid., xxix., p. 313.
0 Pathogenese der R.I'z:url_;_j.!am_;, rlin, 1871. W Vivehow's Arehiv, 1867, xxxix,
¥ Foc. e, p. 382, 3 Dewtsch. med, Woeh., 1886, p. 547.

U Loc. eit., p. 293. 1 Diss. inaug., Berlin, 1898,
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that the chronic abuse of aleohol is a factor in the production of indura-
tive nephritis, although it must be admitted that its effects are frequently
reinforced by other unfavorable conditions, such as exposure to cold
and the like, and it is therefore difficult to secure accurate statistical
opmts. Even Dickinson,' who condemns as greatly exaggerated Chris-
tison’s statements that thrw-qunutm-s to four-fifths of all the cases of
 granular degeneration” of the kidneys are due to drunkenness, never-
theless does not deny the influence of aleoholic abuse on the kidney ;
but from an analysis of the cases that oceurred in St. George’s IIL:zath.ﬂ
between 1841 and 1871 he finds that cirrhosis of the kidneys is less
common than ecirrhosis of the liver, which is readily (nmprohenalhle.
He correctly points out that the liver is more directly and more greatly
exposed to “the irritation of aleohol introduced into the stomach than
are the kidneys ; but as the latter are undoubtedly also capable of being
irritated by an excess of aleohol, it is not difficult to understand that
indurative nephritis shonld be the result of long-continued aleoholic
abuse. Dickinson believes that the excessive drinking of beer is espe-
cially harmful to the kidneys. The writer’s own observations in regard
to the nagmllmnw of aleohol in contracted kidney also have to do chiefly
with beer and wine drinkers, perhaps because in our country the abuse
of “schnaps” and the opportunity to observe its consequences have
recently become much more rare.

The question of the etiologic significance of syphilis in the production
of contracted kidney iz obseured by the frequent eombination of amyloid
degeneration with indurative processes. For this reason statist