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PREFACE.

Tue rarip svccessioN of works upon diseases of the
Kidneys has apparently been due to the unexampled
progress which, of late years, has been made in renal
pathology ; and it is the hope of the author that it
may be said of this volume, as of its predecessors, that
it is the offspring of advancing knowledge.

The great field of research which, until the time of
Bright, was veiled in primeval obscurity, has since been
cultivated with an assiduity which has more than made
up for centuries of neglect.

Bostock, Owen Rees, and Christison, supplied much
that we know regarding the chemistry of the diseases
which Bright had discovered, and Wilks as a patho-
logist established broad classifications which will pro-
bably never be entirely superseded.

The original treatise of Dr. George Johnson on this
subject showed the importance of the microscope, both
in its relation to morbid anatomy and as a means of
diagnosis; and while adding to our knowledge of disease
directed the researches of suceeeding enquirers.

But it would be impossible even to name the writers
who, in England, on the Continent, and in America,
have helped to advance this branch of medicine.

The great work of Rayer has a permanent place in
medical literature. Prout, Bence Jones. and more
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recently Dr. G. Harley, have advanced urinary patho-
logy in its chemical relations. Dr. Goodfellow, in the
form of lectures, published a valuable and suggestive
treatise, and Dr. Basham is the author of a work which
has become well known, and has been commended as
eminently practical. The important papers of Dr.
Grainger Stewart contributed to elucidate the disorder
to which Virchow had applied the term ¢ Amyloid;” and
Dr. Roberts in his recent work upon Renal Diseases
has furnished an admirable compendium of our present
state of knowledge.

While profiting by the labours of others it has been
the aim of the author to record facts rather than to
collect opinions, to appeal to observation rather than
to authority, and of all books to consult chiefly the
book of nature. In giving the results of clinical ob-
servations the naked distinetness of numerieal state-
ment has been often preferred to the more attractive
vagueness of general description.

=

Some of the views which are advanced by the author,
particularly as to the intertubular origin of Granular
Degeneration, and as to the nature of the change to
which the term ‘amyloid’ has hitherto been applied,
have been already made public through the medium
of the Medico-Chirurgical Society, but he still feels that
in other parts of his subject he is treading on new and
dangerous ground, and particularly appeals to the for-
bearance of his readers in the chapter which bears upon
the effects of climate. Even had he the capacity to deal
with so large a subject as the relationship of atmo-
spherie influences to discase, he could not do so with

accuracy or completeness until meteorological stations

e —




PREFACE. IX

are more widely scattered, renal disease is more gene-
rally understood, and systems of registration are more
widely adopted.

At present have been considered only those renal
changes which are declared by albuminous urine; it
1s the purpose of the writer at some future time to
treat of the remaining disorders to which the kidney is
liable.

As to the pictorial part of the work, it may be hoped
that it will help to make up for the shorteomings and
deficiencies of the text. No pains have been spared
either by Messrs. Hanhart, Dr. Westmacott, or Mr.
Tuson, to secure truth in the coloured illustrations. As
to the representations of microscopic sections, it may
be said that their accuracy is sufficiently attested by
the fact that they were all drawn with the camera
lucida, and by Mr. Tuffen West.

In conclusion, the author has to acknowledge his
obligation to Dr. Sturges for revising the work in its
passage through the press; he has to thank Dr. West
and Dr. Hillier, his colleagues at the Children’s Hospital,
for allowing him to refer to their note-books of hospital
practice; and he is indebted to his predecessors and
colleagues at St. George’s, whose liberality has enabled
him to use without restriction all the resources of the
hospital, and to bring forward numerous and various
cases which may have value as faithful records of
disease, whatever may be the worth of the inductive
portion of the work which now asks for indulgent
consideration,

CresteErrFIELD STREET, MaYFAIR :
Decemler 1867,
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LIST OF PLATES.

PLATE 1., ¢ face title-page.

Secrion of a Kidney in a state of acute Tubal Nephritis, the result of Searla-
tina. The case is given at length (Vallance, page 69). The kidoey is much
congested, thongh that condition is partly hidden by the opaque white matter
which cceupies the tubes, and canses the increase of size in the cortex, Owing
to this congestion, the organ is not so white as it is apt to become later in the
disease. The surface of the organ is not shown, It was perfectly smooth.

PLATE 1L, fo face page 26,

A Section ent from a Kidney affected by Tubal Nephritis, in which Fatty
Degeneration of the Epithelium has taken place to a considerable extent. The
tubes are not evenly obstructed, but patches of tubes are distended to opaeity,
while others are clear and translucent. The tubes are all in contact with each
other, showing the absence of any intertubular growth,

The section was made from a portion of kidney which had been boiled.

The organ from which the section was obtained was a beautiful specimen of
the speckled kidney described in page 26. The surface was smooth to the
touch. The tubes were loaded with fatty epithelium.

The subject of the discase was a boy, who died during an attack of con-
vulsions, having had albuminuria and general dropsy for ten weeks, The cause
of the attack was uncertain,

PLATE IIL, fo face page 42.
Fig. 1.

State of the Tubes in Nephritis. The epithelial lining has generally been
removed, while the tubes are occupied by epithelial cells and fibrinous matter.
Both the epithelium and the fibrinous matter are in some cases dotted with oil
globules. Both convoluted and straight tubes are seen, the former being the
more distended. (See p. 23.)




XX LIST OF PLATES,

Fig. 2.

Casts of Tubal Nephritis, All the casts represented were obtained from
patients in whom the nature of the disease was placed beyond doubt, either by
post-mortem examination or by the fact of recovery having taken place. Most
contain epithelial cells; some, granular matter. Some are simple eylinders of
fibrine. One bears evidence of having had a double origin, as explained in
page 17, a large cast including others in its interior. (See p. 42.)

PLATE IV., to face page 96.

A pair of Kidneys affected by Granular Degeneration. They are of unequal
size. The larger has had the capsule removed, so as to display the regular
arrangement of granulations beneath. The smaller, whieh has the eapsuls
partly removed, shows a number of cysts projecting from the surface, As not
unfrequently happens, the contracting process has gone on unequally in the two
kidneys, giving rise to the greater number of cysts where the shrinking has
heen the most. The outsides only have been shown, since it is by the state
of the surface that granular degencration is chiefly characterised. Had the
organs been shown in section, the most noticeable fact would have been dimi-
nution of the cortical substance.

The kidneys represented were taken from the body of a well-known jockey,
who died at the age of forty-eight, having had albuminuria, dropsy, and
obstinate vomiting, followed by coma, He had had gout. At the post-mortem
examination the kidneys were in the condition depicted, with extreme shrinking
of the cortices, evident on section. The left ventricle of the heart was hyper-
trophied. The brain was anemic and wet, and there was an incrustation of
urate of soda upon the cartilages of the great toes. With these exceptions all
the organs were natural.

PLATE V., {0 face page 100.
Fig. 1.

Seotion of an advanced Granular Kidney, made by Mr, Lockhart Clarke's
process (chromic acid, &e.). It shows an extensive intertubular growth of
fibro-nucleated tissue, which is most abundant in the neighbourhood of the
capsule, a portion of which is seen along the upper edge. The surface 1s
depressed opposite to the mew formation. Within the larger mass of new
tissue two blood vessels are seen. The malpighian bodies are enlarged. The
tubes are generally empty.

The kidney from which the section was cut was obtained from the body of a
man fifty years of age, who had long been subject to gout. Latterly he had
had dropsy, the urine being scanty, albuminous, and containing dark granular
ensts, He died suddenly, having had vomiting, rigors, and faintness, The lungs
were found to be highly eongested, and there was an extensive coagulum in the
pulmonary artery, which apparently had been the immediate cause of death.
There was valvular disease of the heart, the mitral valve being dotted with
arate of soda. The kidneys were greatly contracted, the pair weighing only
5% oz. The surfaces were highly granular, and ghowed numerous cysts, Urate
of soda was seen in the renal tissue.
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Fig. 2.

A Seetion from a Healthy Kidney, made in the same way as that represented

above, and magnified to the same extent, given as a standard of comparison,

The tubes are in apparent contact with each other, and with the eapsule;

there are no spaces between, and no accumulations of fibroid material. The
cpithelium is seen in regular arrangement along the sides of the tubes.

PLATE VL., fo face page 117.

Section of the Kidney of a woman who died of Puerperal Convulsions,
having had Albuminuria and (Edema during her pregnancy. The ease is given
at length, page 116. (8. Van. G.)

The section shows a state of extreme congestion without any of that white
opacity which is evidence of a deposit in the tubes. The cones are of a deep
purple colour, the cortex rather more florid. The gland iz considerably
inereased in bulk, chiefly in consequence of the injection of the vessels, The
surface is not shown, but was perfeetly smooth and of a similar eolour to the
section.

PLATE VIL, to face page 140.
Fig. 1.

Represents all the varicties of Casts which were discovered in the eases of
Granular Degeneration upon which the account of the disease is based, making
use only of the eases attested by post-mortem examination.

The greater number of casts contain coarse dark granular matter; some ave
of liner texture ; a few contain blood globules or epitheliul cells, (Sec page 140.)

Fig. 2.

Casts from the Depurative or Waxy Kidney. Cases all attested by post-

mortem examination. The casts are of two varietios, simple eylinders of

fibrine, and casts such as oceur with nephritis imbedding epithelial cells,

Judging by the easts alone it might be difficult to discriminate between

nephritis and the depurative disease. (Compare with Plate IIL) See
page 1946,

PLATE VIIL, to face page 178.

_ Section of a Kidney affoeted by the Depurative or ‘Amyloid’ ehzmgc.- The organ
s much increased in size, the increase affecting chiefly the cortical portion. This
has a pale buff colour, slightly variegated with spots of vaseularity. The waxy
change in this case, as often happens, was associated with the aceumulation
of fatty epithelium in the tubes, hence the great increase of size, A part of
the section has been treated with iodine, and shows the effeet of that reagent
upon the malpighian bodies and the straight vessels of the concs. The former
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come ont as black dots, the latter as dark lines, while the intervening structure
is comparatively pale.

The outside of the organ was smooth and buff-coloured ; it has not been
represented.

The kidney was obtained from the body of a soldier who had served in
India, and had dysentery and abscess of the liver. He had albuminous urine
with dropsy and vomiting, and eventually died in a state of semi-coma. There
was extensive hepatization of the lungs.

PLATE IX,, fo fuce page 181.
Fig. 1.

Seetion made by Mr. Lockhart Clarke's process, from a large waxy kidney of
which the surface was covered with large curved depressions.

The part represented was opposite to a depression. A large oxpanse of
finely nucleated tissue is seen passing inwands from the capsule, separating the
tubes and surrounding the malpighian bodies. The tubes in the ncighbourhood
contain detached epithelial cells.

At the right-hand side is a part of the new growth, highly magnified, so as
to show its fibro-nucleated structure.

Part of a malpighian body appears at one corner; at the other, eonvoluted
tubes. (For comparison, gee healthy kidney, Flate V.)

The kidney from which the section was cut was affected in a very charac-
teristic manner, It was obtained from the body of a man who had had an
arm amputated for discase of the elbow five years before his death. The
immediate cause of death was peritonitis, associated with infiltration of the
coats of the duodenum with pus. The liver, like the kidneys, was waxy. No
renal symptoms were recognised.

Fig. 2.

A Section of a characteristic Waxy Kidney, made after Mr. Lockbart Clarke's
plan.

There is o general increase in the intertubular fibrons tissues. The tubes
have lost their epithelial lining, and many contain fibrinous plugs, or casts, in
their interior, Theso casts gave the iodine reaction in & most marked manner,
taking exactly the same tint as the malpighian bodies, Another section from
the same kidney, which displays the effect deseribed, is represented in the
« Medico-Chirurgical Transactions,” vol. 1. (For comparison, see section of
healthy kidney, Flate V.)

The seetion was eut from the kidney of a man who died of ulceration of the
colon* TLatterly he had had some cedema, the urine at the same time becoming
unnaturally copions. Owing to the disturbed state of the bowels none could
be obtained for examination. At the post-mortem the kidneys were greatly
enlarged, anemie, and of a yellowish white eolvur, much like that represented
in Plate VIII. They gave the iodine reaction, as did the lining of the small
bowel. There was a large suppurating cavity oceupying the left side of the
belly, and connected with the intestinal uleers.

« Theease is published, as an example of uleeration of the colon, in the Pathological Trans-
actions for 1867, p. 102, case of . Roborts,










ALBUMINURIA.

CHAPTER 1.
INTRODUCTION,

THE osiecr of this treatise is to deseribe those diseases which
are made known during life by the presence of Albumen in
the urine. These have been classed together under the
general term © Bright's Disease,” or more recently as Albu-
minuria. Since the publication of ¢The Medical Reports’
—the work in which Dr. Bright first described the conditions
of kidney associated with his name—pathologists have been
busy in building upon the foundation he laid.

With the improved means of research which the microscope
has given us, and with a rapidly advancing knowledge of
animal chemistry, many refinements have been added to the
great discovery of Bright.

Many and various subdivisions have been made of the
conditions which give rise to dropsy and albuminuria. Tt
would be a weary and unprofitable task to follow pathologists
into details of classification, frequently of a highly imagina-
tive character, with which this part of medical literature is
burdened. But, while avoiding fanciful distinections, it will
be seen that there are several disorders, different from each
other in their cause, their symptoms, and their morbid an-
atomy, which Dr. Bright associated with albuminous urine,

It is the object of the present volume to remove some of
the obscurity and confusion in which the subject has been

B
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involved, by establishing such demarcations as are suggested
by morbid anatomy, and warranted by elinical observation.

For the purposes of the physician the kidney may be
divided into three parts. It consists, first, of a complica-
tion of tubes, which, with the malpighian bodies in connection
with them, are the sources of its secretion, and are the essen-
tial elements of the gland. Secondly, these structures are
bound together by a delicate web of fibrous tissue, which, in
a section prepared so as to show it, has the appearance of a
fine uniform network. This pervades the entire bulk of the
organ surrounding and supporting every tube and each mal-
pighian body. Thirdly, the gland is abundantly supplied
with blood vessels, which lie with the fibrous tissue between
the tubes. Some blood vessels, indeed, of the smallest size,
enter into the construction of the malpighian bodies; but
with this exception the blood vessels, like the fibrous tissue,
are intertubular structures. It is unnecessary to describe
with minuteness a structure which will be familiar to every
person who is acquainted with the rudiments of physiological
anatomy. It is only needful to insist upon the triple consti-
tution of the organ by means of tubes, fibrous tissue, and
blood vessels.

Post-MortEM STaTE oF THE HEearTHY KIDNEY.

Since much of what is advanced in the ensuing pages is
based upon alterations found after death in one or other of
these components of the organ, it is necessary to ascertain
first of all what is its normal condition. It is necessary to
know what appearances are presented by the tubes, the
intertubular fibrous tissue, and the blood vessels, in persons
who have died of disorders other than remal. It will be
necessary to remove from consideration such changes in the
kidney as are of post-mortem origin ; and also those variations
which depend upon conditions which are common to the
whole body, and do not imply any deficiency or peculiarity
in the kidneys themselves. The neglect of such precantions
has been a fertile source of pathological mistakes.
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No detailed deseription will be needed of an organ so often Naked eye
examined and so well known. The capsule of the kidney is JPP™
thin and transhucent, and holds very loosely to the smooth
surface beneath. Upon this surface are no vessels large
enough to be singly visible ; but it is uniformly covered with
a fine network, the meshes of which are Just evident without
a glass, and of which each thread consists, not of a single
vessel as might be supposed, but of a multitude of capil-
laries.  On section the well-known brown substance of the
cortex separates the cones, and forms a barrier ordinarily
about a quarter of an inch in width, between their bases and
the capsule. The appearance is liable to much variation
within the limits of health, consequent upon the differences
in the amount of blood contained ; and a delusive appearance
of congestion often arises from staining of the tissues hy
blood which has become unnaturally fluid, as the consequence
of febrile disease, or sudden death.

The ordinary appearances of the several renal structures, Under the

as seen with the microseope, must be taken into consideration, ;‘;ﬁ"
With regard to the tubes and epithelium in particular it will
be needful to be explicit, in consequence of the undue promi-
nence which changes in the epithelial cells have obtained.
These cells are sometimes charged with oil globules — g
change at one time looked upon as the root of all evil. They
have been variously described as “granular,” ¢opaque,’
“ crumbling,” ¢ disintegrated,’ nebular,” ¢ degenerate, &e.
It will be shown that each of these conditions may be
present independently of renal disease.

With a view of ascertaining what variations of the renal
tubes and their contents may be consistent with health, and
what must be held to indicate a diseased action, I examined
with the microscope the cortex of the kidney in 100 conse-
cutive subjects, in the post-mortem room at St George’s
Hospital. The kidueys in 68 cases had the appearance of Examina
health, and had belonged to persons in whom there had been ::;::1“:13363
10 symptom of renal disease. In 32, either in the appear- kidneys,
ance of the organ or the history of the case there was some

evidence or likelihood of renal change. It must be stated
n2
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that the microscopic examination in all these cases was made
as soon after death as the laws of the hospital permitted.

In the 68 healthy kidneys there were 3 in which the tubes
were not made out. The following table shows their condition
in the remaining 65. Many kidneys afforded tubes in several
different states.

Table showing the State of the Clonvoluted Tubes in 65 Healthy

Kiifneys.
Ho. of
Mo, of casesin
cages In which oil
which globnles
present. WEre

Condition of Tubes.

fonmid.

Cavity distinet, epithelium in place ’ : ; s ) 1
Uniformly filled with epithelium, cells distinguished

. gither by nucleus or outline . : : . o4 i
Uniformly filled with amorphous granular matter . . 13 1
Empty, or containing only a few scattered cells . LD 1
Containing fibrinous matter . ; : ’ ' . 3 1
illed with oilglobules . < = =« « « + 8 3
Containing cil globules mixed with other contents . R 7
Tubes distended . : ; | : - E N -
Fxcess of fibrous tissue in cortex . ' ; ¢ . B
Partial eolour from solution of iodine . - ; )

In the 68 cases the state of the cortical epithelium was
the following :—

State of Epithelium in 68 Healthy Kidneys.

Typieal cells found in . ; ; ; : : - ., 729
Giranular contents, but nuclens visible : ; y |
Granular contents, nuclens hidden . p ; . . 14
Opaque, =0 as to hide nucleus, but not granular . 1
0il globules in eallz . : : A . i q . 25
Colonred with bila . : . ¥ 1
Yellow or brown colour lfhlnml-slninml} 12
Small and irregular in shape 1

When epithelial cells are described as ¢ typical,’ it 1s meant
that the cell is natural in size and shape, the outline and the
nucleus well defined, and the contents uniform, transparent,

and colourless.

?’alriu;i:rTns From these details it would seem to be rare to find either
ndepon- : £ i ’ .
Ot tubes or epithelium, in the state which is generally looked
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upon as normal. The convoluted tube in its ideal perfection
displays a regular arrangement of epithelial cells around a
central cavity. The cells themselves are smooth and trans-
lucent, with a nucleus clearly visible through a transparent
envelope. Such tubes and cells are but seldom exposed to
view in the human subject. The disguising power of death
is quickly shown upon their delicate structure.

The cells rapidly become granular. They erumble and
disintegrate, the outer portion breaking away from the nu-
cleus. They separate from the basement membrane of the
tube, and fill the cavity with uniform packing, in which the
outlines of cells and nuclei may be recognisable, or may have
altogether disappeared in a granular débris,

Besides such alterations in texture, the cells often derive a
yellowish-brown tint from an unnaturally fluid state of blood.
In the twelve cases in which this discolouration of the
epithelium was found the blood was thns altered in nine.
Blood in this state stains not only the surfaces in contact
with it, but the epithelial cells all over the body. It is
difficult to say whether the action takes place after death or
before.

The renal epithelium sometimes receives a bright yellow
colour from bile; this may oceur whenever from any cause
Jaundice is present.  Some cells are usually intensely affected,
while others completely escape. This change, of course, takes
place during life, and is the result of a vicarious secretion on
the part of the kidney.

Next to a loss of smoothness and transparency, a deposit of
oil between the cell wall and the nucleus is the most frequent
change to which the renal epithelium is liable. It is in all
cases the result of vital change, not the effect of decomposition
after death. After the fatal termination of chronie disease
oil is very often present in the renal epithelium, particularly
when the disorder has been tuberculons.  After acute disease
the rule is to find the cells free from oil. In thirty-eight
cases in which death had been caused by acute disease or
aceident, the renal epithelium was found to be fatty in nine,
In thirty cases of chronic disease the same change was
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present in sixteen. Among the cases of chronic disease there
were fifteen in which the affection was tubercular; of these
the epithelium was fatty in ten.

The renal epithelium, like the epithelium of other organs,
appropriates or parts with oil in obedience to influences
which act upon the general structure of the body. The
amount of oil contained in the cells of the liver varies with
digestion, as well as with the changing phases of disease.
After long illuess, the epithelial cells all over the body are
sometimes found to contain visible oil globules. If the
disorder had been such as to allow of recovery, there can be
little doubt that the cells would have reverted to their former
state. Within certain limits, oil globules appear to be very
transitory tenants of the epithelial cells, depending for their
deposit or removal upon the changing composition of the
blood. The presence of oil in the renal cellz, even to a large
amount, does not necessarily interfere with the action of the
gland,

But the change may arise under other circnmstances.
There may be an especial and local cause to determine the
deposit of oil in any particular tissue. The lung, the brain,
the kidney, or a portion of muscular fibre, may become
charged with oil globules, in consequence of a morbid
action limited to the part itself. Extreme fatty change
i often found in the superficial fibres of the heart, un-
der the influence of pericarditis, while the deeper fibres
escape.

When renal dropsy is brought on by cold, that is when a
state of tubal inflammation has been set up in the organ by
that cause, it is usual to find the epithelinm loaded with oil.
The fatty change is the vesult of the local disturbance. Thus
it appears that a deposition of oil in the renal epithelium
may coexist with renal disease, as well as with an efficient
state of kidney. The alteration may be produced by an in-
flammatory action in the oland itself, and will then occur in
conjunction with other structural changes, and with impaired
function. It may also take place in the kidney in common
with other organs, in conformity with a general state of
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system, unaccompanied by any other alteration of structure,
or by any sign of renal disease,

So far, then, it has been shown that without any disturbance
in the function of the kidney, there is a great variety in the
appearance of the tubes after death, and in the state of the
epithelium,  The cells may be opaque, cloudy, granular,
fatty, variously coloured, ¢erumbling’ or broken up until
nothing ean be recognised but their nuclei. There is almost
as great a variety in the appearances which the tubes may
present, though there have been no renal disorder. 1f, how-
ever, the tubes are obviously increased in width, if they con-
tain fibrinous matter, or if they have lost their epithelial lin-
ing, the presence of kidney disease must be inferred.

Beside the tubes and the epithelinm which they contain
there is an uniform fibrous structure, which passes every-
where throughout the gland, separating and holding in posi-
tion the tubes, blood vessels, and malpighian bodies. In a
section made from a healthy kidney, this fibrous tissue is so
uniformly spread that it is scarcely visible except around the
larger vessels. The envelope which it supplies to the mal-
pighian bodies is barely evident, from its tenuity. The
fibrous matrix, as it is called, is so slender and so evenly dis-
persed, that its existence has been called in question, In a
section made from a healthy kidney, the tubes and mal-
pighian bodies lie in apparent contact with each other, and
the former structures are in seeming contact with the capsule
which covers the outside. The capsular edge of the section
presents an unbroken arrangement of tubes, all of about the
same width, and without any spaces between them. These
appearances are shown in plate (35).

In certain forms of disease, however, obvious changes
take place in these respects. The tubes become separated
from each other, especially near the surface; the fibrous tissue
around the vessels and malpighian bodies becomes conspicnous
from its extent, and in advanced stages of disease, even, large
portions of the organ are occupied by fibrous tissue, to the ex-
clusion of all other structures.

This preliminary sketch would not be complete without
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mention of the blood vessels. Under ordinary circumstances
these portions of the gland are not easy to see; it requires
that they should be injected to make them distinet. The
malpighian bodies indeed are conspicuous under the micro-
scope, and if the section happen to include an arterial or
venous trunk of considerable size it cannot escape observation j
but the vessels of the sizes between the malpighian eapil-
laries and the larger divisions are obscured by the urinary
tubes between which they lie. The vessels, undistinguishable
in themselves, are not made more evident by the action of
any colouring matter, unless it be used as an injection. If
the section of a healthy kidney be soaked in a solution of
iodine or indigo, the colour will be diffused evenly over the
whole. Neither of these substances will affect the blood
vesszels more than the tubes or fibrous tissue.

It will be seen hereafter that in a certain state of disease
the blood vessels, and other parts of the organ to a less degree,
are affected by the reagents which have been mentioned, in
2 manner which distinguishes them from the structures
among which they are placed. The difference depends upon
the presence of a material foreign to the normal eonstitution
of the organ, which can be recognised by its peculiar reaction
with iodine or indigo.

To sum up the changes which may be relied upon as
evidence of disease, they are as follows:

First.—The tubes may be variously altered by the accu-
mulation of their contents, They may be widened, perhaps
irregularly ; they may contain a great excess of epithelial
growth ; they may lose their epithelial lining and become
pare ; they may become filled with fibrinous matter.

Secondly.—Theintertubular fibroustissue may be increased,
particularly near the surface of the organ. This change
may be detected in a microscopic section, and with equal
certainty by the naked eye by simply observing whether or
not the surface of the organ is granular. Granulations never
ocenr without a morbid increase in the intertubular tissues of

the gland, a change fertile in evil results.
Thirdly.—There is a peculiar material, which is recognised
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by the ¢ amyloid reaction with iodine, which starts from the
blood vessels and infiltrates the whole organ, giving it the
appearance deseribed as waxy. This is never found except
as the result of a peculiar disease.

CrassiFicATION oF RENAL DIsEASE.

Thus it appears, that if we take a rough division of the
gland, into the three structures which enter into its for-
mation—the secreting tubes with their epithelial lining, the
fibrous tissue between them, and the blood vessels, we have
three loci of disease. Either of these structures may be
primarily the seat of morbid change ; and the alteration may
remain for a long time, or even to the end, confined to the
portion of the organ in which it has begun.

Hence we have disease of the tubes, disease of the fibrous
tissue between them, and disease of the blood vessels.

This is not a mere scholastic classification. Kidneys
affected in one structure are different from those affected in
another, in the appearances they present after death, as well
as in the symptoms to which they give rise.

The broad distinctions which separate organs affected in
each of these three ways may serve as an introduction to a
detailed account of each.

First,* we have disease of the s-oreting channels. Like
the bronehial tubes and all secreting surfaces, they are liable,
under morbid stimuli, to an extravagance of cell growth, which
is ordinarily deseribed as inflammation. The disease is an
inflammation—if morbidly increased cell growth be inflam-
mation—limited, as in bronchitis, to the secreting surface.
The tubes, particularly those in the cortex, become loaded
with epithelium, which has grown from their walls in extrava-
gant exuberance, or with fibrinous matter, which has exuded
from the congested vessels. The tubes are distended, and
Lence the gland is increased in size, particularly in the cortical

* See a most important paper by Mr, Simon on Subacute Inflammation of
the Kidney. Med. Chir. Trans., 1847.
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part. The large smooth kidney of Bright results, This is
pale or congested, as the case may be; at first charged with
blood, latterly of a whitish colour. The capsule remains thin
and loose. The surface retains to the last its gloss and
smoothness. Todine gives a pale and perfectly uniform
colour to the section. In such kidneys the fibrous material
is not more abundant than in health, and has undergone no
change of any kind. Neither have the blood vessels changed
in structure, though they may be loaded with blood. The
disorder may be termed Nephritis, looking at its nature,
tubal as regards its seat,

The second form of disease is the contracted granular
kidney of Bright—granular degeneration. Kidneys so af-
fected are usually smaller than natural, sometimes not half
their natural size, the shrinking being chiefly of the cortical
part. In the earliest stages of the disorder they may be
rather increased in size, but the longer the disease lasts the
smaller they become. The great characteristic is a peculiar
alteration of surface, which, instead of being smooth, becomes
studded with little pale hemispherical granulations. The
apsule is thickened, and is more firmly attached than in
health. The whole organ is firm and of a fibrous texture.

These alterations are produced by a slow increase, followed
by a slow contraction of the fibrous tissue which lies between
the tubes. The change commences at regular intervals upon
the surface of the gland, producing a depression at each
starting-point. The regular arrangement of the depressions
produces the superficial granulation which is the great
characteristic of the disease. No amount of mere distention
of the tubes is able to produce this result. The tubes are
of so small a calibre, that, even when distended to their
utmost, the equality and evenness of the surface remains
unbroken. The increase of the fibrous tissue ultimately
takes place throughout the whole organ, surrounding the
malpighian bodies by thick ecapsules, and by its contraction
variously narrowing the tubes and eutting them up into cysts.
Such tubes as remain open are apt to be affected by the
morbid changes which have commenced external to them.
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The disease is closely analogous to cirrhosis of the liver, and
has its seat in the intertubular fibrous tissue.

These disorders, the tubal and the intertubular, are essen-
tially and primarily renal ; they originate in the kidneys, and
such other changes as are associated with them are the con-
sequences of the defective action of the gland which these
alterations have produced.

The third form of disease, which must be included under
the general term ¢ Bright's disease,” differs from them in
being the result of a general change, which involves the
kidueys in common with other organs. It has its origin in
the minute blood vessels, though not ultimately limited to
them. It has been deseribed as waxy, or of late, as amyloid,
degeneration. The kidneys, like the other glandular organs,
become infiltrated with a glassy material, which is poured out
of the minute arteries, and spreads itself throughout the
whole tissue. The organ first has simply a whitish or angmie
look, it increases in hardness and in bulk, and often assumes,
in consequence of the prevalence of the new formation, a
translucent, or ¢ waxy™ aspect. The capsule, as the disease
goes on, becomes thickened and adherent. After more or
less increase of size, shrinking takes place, owing to a con-
tractile power in the new formation, and the surface becomes
uneven and puckered. The grand characteristic of the
change is in the action of iodine, which imparts to the new
deposit a dark brown colour, unlike the yellow tint which
the healthy parts of the gland receive from the same reagent.
The peculiar reaction does not take place in any other form
of renal disease, and depends upon the chemical condition of
the new matter which is poured out into the interstices of
the organ. It will be shown, hereafter, that the infiltration
of this peculiar material occurs especially when the system
has been exhausted by a long-continued discharge of pus;
and hence the term depurative has been proposed as a sub-
stitute for the unsatisfactory terms hitherto in use,

Each of the three forms of disease which have been
sketched will require separate consideration, They affect
different periods of life. They arise from totally different
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causes, They give rise to dissimilar symptoms. They are
unlike each other in their course, in their tendency to re-
covery, and in the treatment they require.

Examination of the Kidney wader the Microscope.

A few words upon the mode of examining the kidney micro-
scopically may be of service.

The state of the epithelium is best shown by scraping the cut
surface, and placing a minute portion of the débriz gathered cn the
knife, with a drop of water, under a quarter or eighth object-glass.

By this plan, tubes are often detached also, but these structures
are best dizplayed in a section. To obtain this a double-bladed
knife may be used; but the best way is to expose a small piece of
the organ—a cubic half inch—to the action of a mixture of ice and
salt, by which, in about a quarter of an hour, it becomes perfectly
hard, so that sections of any degree of tenuity can be cut with a
sharp scalpel or razor. Sections made in this manner are adapted
to show the effects of reagents, indigo, iodine, &e.

This plan will also show the fibrous tissue, but it is found that
the intertubular structures and the attachment of the eapsule are
seen with more distinctness in the smoother sections which ean be
made from portions hardened by boiling or by chromic acid. A
small piece of the kidney boiled for a few minutes in water slightly
acidulated with acetic acid, and then allowed to dry, affords trans-
parent and beautiful sections, (See Med. Chir. Trans., vol. xliii.,
Plates 7, 8, and 9.) A level surface may be cut with a razor, a
drop of water put upon it, and a section removed which includes
the moistened part.

This plan is ready, effective, and suited to those who wish to
economise their labour.

Better results are, however, obtained by hardening a piece of the
organ in chromic acid, and making transparent sections therefrom
after the methed introduced by Mr. Lockhart Clarke. A piece of
kidney of the requisite size is allowed to remain for two or three
weeks in a solution of chromic acid in water, in the proportion of
about 2 grs. to 1 oz. This makes it hard, and fit for manipulation.
With a razor the blade of which is kept wet with spirit, beautiful
sections can be cut, from the resistant mass. The sections, ].]D‘I.‘..‘E\’Er,
are too opaque to show well unless they are very thin,

The next step is to make them transparent, and at the same time
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to impart a little colouring matter. The sections are first left for
a few minutes in water so as to remove all traces of spirit. They
are then placed in a weak solution of carmine and left there until
they have taken a faint pink tint. They are then put again in
water, so as to remove all excess of colouring matter, and are thence
transferred to spirit. When they have become permeated by the
spirit they must be removed to turpentine. A small quantity of
turpentine should be put in a saucer or evaporating dish, or any
vessel with shelying sides. The sections should be ranged around
the fluid, so that a corner of each touches its surface : the result will
be, that in each section the spirit will evaporate from above, while
the turpentine rises from below, and after a time the section will be
caturated with the latter fluid, and will assume a remarkable trans-
lucency. When the section is thoroughly imbued with turpentine,
the object of this apparently complicated process is obtained. The
several steps are needed in order to replace the water in the tissue
by spirit which is more volatile, and to replace the spirit by tur-
pentine, with which it is not miscible. With regard to the colour-
ing with carmine, precautions are necessary to avoid the contact of
spirit with that pigment. When the sections are perfectly trans-
lucent, they may be put up in Canada balsam, and will remain im-
perishable memorials of the patient from whose body they were
obtained. (See plates 5 and 9.)

The beanty and clearness of the sections obtained by this method
leave nothing to be desired. The plan is applicable to many other
structures,
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CHAPTER 1I.

ON ALBUMEN AND CASTS AS CONTERTS OF THE URINE 1IN
RENAL DISEASE.

ALBUMEN.

Wy should the urine be so generally albuminous when the
kidneys are diseased? What are the changes on the part of
the kidney which produce, or allow of, this admixture ? Is
the albumen a new and morbid product, or is it simply
that the fluid part of the blood has found its way into the
urine ?

Such questions must occur to everyone when he becomes
aware of the symptoms of renal disease, and it may be well
to attempt to answer them at this stage of the enquiry,
though by means of statements which must find their
justification in what will follow when the diseases are con-
sidered in detail.

It is known that the urine may become temporarily albu-
minous in consequence of an excess of albumen in the blood.
The urine of animals has been found to contain albumen
when that substance has been injected into the veins or the
cellular tissue; and in the human subject the urine has been
rendered albuminous in a transient manner by the use of
highly albuminous food. It is said also, that the same result
has followed the rapid absorption of serous fluid from the
pleura. These and similar observations show that albumen

existing in the blood under certain circumstances tends to
pass out by the kidneys. This appears to take place when
the substance enters in a crude and unmodified form, as by
injection ; or, if through the stomach, by the introduction of
a large quantity of white of ege after fasting. It is probable
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that albuminous urine from this cause rarely occurs except

as the result of physiological experiments, and is of no

practical importance in the estimation of albuminuria as a

symptom. When it happens, it is always of short duration.

As a rule, when the urine contains albumen, the kidneys
have either a defect in structure, or a disturbance in cireula-
tion, which occasions a transudation of the liquor sanguinis
into the channels of execretion.

The urine is albuminous because it is mixed with serum,
which has passed from the blood vessels into the urinary
ducts. There are three conditions, mainly, which are asso-
ciated with this unnatural leakage. Two relate to the blood
vessels, one to the tubes,

I. Congestion: undue determination to the vessels supplying

the glandular structures,
II. A specific change in the arteries, which renders their walls
unnaturally pervious.

IIL Aloss by the secreting tubes of their epithelial lining, in
consequence of which they readily yield passage to
fluids which otherwise could not traverse them un-
altered.

1. Taking these conditions one by one, congestion is shown
to be a cause of albuminuria both by the observation of disease
and by experiments upon animals. The malpighian bodies
are knots of blood vessel enclosed within the convoluted
tubes : an increase of pressure upon the blood within them
causes a transudation of serum into the tube; if the pressure
be increased beyond the strength of the vessel, a rupture takes
place, and blood corpuseles also pass out. If a ligature he
placed upon one of the renal veins these results follow, * The
urine becomes albuminous or bloody, according to the amount
of congestion produced. Such results follow from congestion
associated with cardiac obstruction in the human subject.
Similar results may follow when the congestion is not of this
passive and mechanical nature, but is of the active form pro-
duced by a renal irritant. It is probable that, under certain

* On the Cireulation of the Blood, by Dr. Geo. Robinson. London, 1857.
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cireumstances, the same transudation may be poured into the
tubes from the capillaries which lie outside them.

9. In the second place, there is a change in the vessels them-
selves, which occurs as the essential element in the © amyloid
or depurative disorder, in virtue of which they become un-
naturally permeable to the fluid part of their contents. The
fluid part of the blood, liquor sanguinis as it is called, holding
albumen and fibrine in solution, appears to transude, under
such cireumstances, from the affected vessels, wherever they
may happen to be. Such a transudation takes place into
the solid tissue of the liver and spleen, from the surface of
the stomach and bowels, and in many other situations. The
effusion may be so placed as to furnish materials for erowth
within the interstices of solid organs, or may pass as a
discharge from a free surface. The position of the affected
vessels determines the result, The malpighian vessels hang
loose and free, so that any exudation from them passes into
the tnbes and mixes with the urine, while the same emanation
from the intertubular vessels passes into the interstices
between the tubes, and may give rise to new fibroid growth
in that situation. When the change happens to affect the
malpighian arteries, the escape of liquor sangninis will, as
one of its results, necessarily render the urine albuminous.

3. In the third place, it is found that there is a diseased con-
dition of the renal tubes which generally co-exists with highly
albuminous urine. The tubes consist, in health, of a simple
membrane, immeasurably thin, upon one side of which are
capillary blood vessels, on the other side epithelial cells.
This is the type of all glandular structure. It is probable
that the fluid part of the blood can readily permeate the
simple walls of capillary and tube, and thus is brought into
contact with the epithelial cells. In the epithelial cell lies
the power of the gland. The cell acts after its kind upon
the fluid presented to it by the basement membrane, and, by
the exercise of its function selects and rearranges the mate-
sials which are to form the secretion. When the epithelial
cells are removed, the fluid of the blood, having traversed the
homogeneous membranes, can pass into the tubes without
hindrance or modification.
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Such, then, increased determination of blood to the organ,
textural changes in the vessel walls, and loss of the protective
epithelium of the tubes, are the immediate circumstances which
occasion the mixture of albumen with the urine. Sometimes
one may act singly, or any two may co-operate, or all may
be conjoined in the same case. How these abnormal con-
ditions arise will appear in the following pages.

CasTs.

What has been said touching albumen applies also to
fibrinous casts.  Fibrine and albumen equally belong to the
liguor sanguinis. When from any of the ecircumstances
which have been described the fluid of the blood enters
the urinary tubes, it is only the serous portion which can
escape as fluid. The fibrine will solidify as soon as the
blood has escaped from its proper channels, and will reach
the urine in a solid form. It appears that in most cases
the fibrine is separated in the tubes, which act as moulds
to the nascent material, and impress it with their size and
shape. Whatever matters the tubes may contain will become
imbedded, so that according to the nature of the case the
fibrinous eylinder may include epithelial cells in diverse
conditions of health or disease, pus globules, blood dises, &e.

Sometimes it is possible, in a carefully prepared section,
to trace the fibrinous easts quite up the tube to the position
of the malpighian body. In such cases there can be little
doubt that they are produced by the consolidation of fibrine
which escapes along with albumen from the arterial tuft.

There are other cases in which the casts appear to be
derived from the denuded walls of the tubes, or even under
the influence of congestion from the walls of tubes which are
merely the seat of disturbed epithelial growth,

Occasionally there is evidence of the escape of fibrine in
two different parts of the same urinary channel, Casts of
large diameter are seen containing within themselves others
of smaller size. In such cases the small cast has been
formed in the upper, or convoluted part of the tube, probabl y
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of fibrine which has escaped from the malpighian vessel.
While pursuing its course towards the exit it has reached a
wider channel, from the walls of which fibrine is poured out
in sufficient quantity to surround and imbed it in a larger
cylinder. In cases where I have seen such double casts in
the urine I have found after death that the outer invest-
ment has evidently been supplied by the straight tubes
which have been dilated and bared of epithelium, and have
contained large fibrinous plugs. (See plate 3.)

Though as a rule fibrine forms the basis of urinary casts,
and often is their only constituent, yet 1t sometimes happens
that eylinders are found in the urine which appear to consist
entirely of compacted epithelial cells, or of epithelial cells
held together by fibrine so small in amount as to be barely
perceptible. Not only do epithelial cells enter into the com-
position of casts, but, as has been stated, casts may contain
anything which traverses the tubes. They therefore give an
insight into what is going on in the gland, while by their
diameter they show the calibre of the cavity in which they
were moulded. If epithelial cells are imbedded, there is a
eatarrhal or inflammatory state of the tubes, which promotes
the growth and detachment of cells. If pus cells are in-
cluded, the inflammatory or catarrhal state has taken such
hold of the tubes that the epithelial cells are replaced by pus
globules, Blood globules will show that there has existed
enough congestion to rupture the malpighian capillaries.

Amorphous granular matter will vary in its indication,
according to its origin. It appears that such granular matter
is of two kinds, one sort produced by the breaking up of
detached epithelial cells, and generally associated with a
late stage of tubal inflammation ; the other sort belonging to
granular degeneration, and apparently consisting of com-

minuted and altered fibrine.

The diameter of the casts will give indications of a certain
kind. If the casts are of small size, not more than L of
an inch in thickness, they have come from tubes which
retain their epithelial lining. If they are of large size, 315
or thereabouts, they have been moulded in tubes which have
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CHAPTER IIL

PATHOLOGY OF TUBAL NEPHRITIS.

It appears that, as regards inflammation of its secreting
structure, the kidney bears an analogy with the mucous
membranes, especially with such as are bestowed in a tubular
form. When the bronchial membrane is inflamed, if the
disease be violent enough to destroy life in a short time, we
find that the membrane is injected, and that the tubes
contain an excess of secretion, which is more or less altered
from its natural state. If the patient die later in the disease
the excess of vascularity is less evident, and but for the
alteration in quantity and character of the fluid which the
tubes contain, there is no very legible record of the morbid
action which has proved fatal.

In the kidney the inflammatory change is also strietly
limited to the inner surface of the tubes, and the product of
inflammation, as in bronchitis, is an excessive growth of
epithelium, of which the cells may be natural, or may, par-
ticularly if the disease has lasted any time, be changed in
several particulars, They may become fatty, or may become
changed into pus globules. The narrowness and contortion
of the secreting tubes renders it very diffieult for the epi-
thelial growth to make its way out, when, as in this disease,
it is superabundant. The consequence is that the duects
become packed to distention, and the organ is proportionally
inereased in size.

It will be convenient to consider the morbid anatomy of
the disorder first in its acute, and then in its chronie form.

It is not always easy to make the distinetion, for the changes
are the same in their nature in either case, although the
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well-marked examples of each sort are sufficiently unlike
each other.

Acurz Tusar NEPHRITIS.

The inflammatory action, in its early stage, is accompanied
by a great increase of blood in the gland, which becomes
perhaps more than double its usual weight, The surface
remains perfectly smooth, but there is a remarkable increase
of vascularity. The vessels which divide the surface into
lobules, and in health are but faintly seen, hecome intensely
injected, sometimes so as to give an almost uniform redness
to the surface. The stellate veins which are seen in a later
period of the disease are as yet absent. The capsule is
loose and thin, as in health. On section the inside presents
a red or chocolate colour, and drips with blood. The pelvis
is injected. Underneath the blood by which the tissue
is obseured, a light-coloured or buff deposit exists, which
does not belong to the healthy kidney. This becomes more
evident when the surface has been washed. The mal-
pighian bodies stand out as red dots. It may happen that
though the disorder be no less acute, the congestion will be
less conspicuous than the inerease of bulk. The ecolour may
be whiter than in health, though the cut surface exudes
blood freely, and the whole organ is obviously injected.
But the vascularity is masked by the opaque white epithelium
which distends the tubes; and the cortex, which is greatly
increased, looks as if it consisted of two materials: a red
and a buff, coarsely intermingled. The cones are Jess
changed than the cortex, being simply congested., Plate 1
represents a kidney in an early stage of nephritis, the result
of searlatina.

Under the microscope the cortical tubes are seen to be
stuffed with an opaque brown material, which so long as it
remains in the tube does not display any structure, but looks
uniformly granular. Spread out on the glass it is seen to
consist of cells of epithelium, not changed excepting that
they may be stained of a brownish colour, beside blood cor-
puscles and indefinite granular matter; the latter probably
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resulting from disintegration of the epithelial cells. This
condition is most marked in the convoluted tubes, but the
straight usually contain more or less of the same material.
Beside the cell growth, there is usnally fibrinous exudation
in the tubes. In some cases (Vallance, p. 69) this is very
abundant.

The malpighian bodies stand out prominently, and their
vessel is seen to be distended with blood corpuscles. There
are no other changes in the organ. The tubes are everywhere
in contact with each other. There is no interstitial effusion,
and, excepting the distention of the tubes and blood vessels,
the organ is natural. The disorder—the desquamative ne-
phritis of Johnson—is essentially a renal catarrh. It depends
upon a too prolific epithelial growth, not upon any change
in the nature of the cells, which, taken singly, present no
tangible departure from their normal state.

The variations in the appearance of the organ depend
upon the relative proportions of blood and of epithelium.
It seems that the more congestive varieties are produced
by exposure to cold, while those in which the epithelial
formation is most evident are generally due to scarlatina
(see plate 1). In the latter case the tubes contain little or
no blood, but a profusion of natural gland-cells, with some
granular material, probably derived from a breaking up of
others.

It may be, if the attack is recent and slight, such as often
oceurs in the course of continued fever or diphtheria, that
unless looked at with some care nothing might be noticed
but that the cortex is more bulky than usual. The kidney
is thick, heavy and rounded. The cortex often shows a sort
of coarse grain, as if a buff-coloured formation had been
packed in a minute vaseular network,

The disease has a natural tendency to recovery. The
vascular excitement in which it commences usually depends
upon some transient cause, and will subside as it expends
itself in secretion, if the circumstances are such that free

s-.pithf:'liu] growth can take place. This process, however, in
the kidney is fraught with peculiar danger, from the narrow-
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ness and winding disposition of the ducts. Should the
disorder persist it will be from the plugging of these channels.
This will remain after the early congestion has passed off,
and the appearance of the diseased organ will be modified

accordingly.

Curonic Tuear NEPHRITIS.

The kidney no longer drips with blood when cut open.
In the more serious and confirmed varieties of the complaint arore
there are two conditions which strike the eye. Increase of chronie

form ;
bulk and change of colour. The weight is often more than great in-

doubled. The secreting structure has a peculiar opaque ;r;'g‘i?t?f
whiteness, or a pale buff colour. When white and ivory-like whiteness.
the epithelium will be found natural; when with a yellow

shade it is fatty. The surface is perfectly smooth and glossy,

and the capsule readily slips off. The fine network of capil-

laries which belongs to the surface in health has disappeared

and is replaced by red blotches of vessels disposed in a
stellate form, large enough to be followed by the naked eve.

On section the pallor of the cortex often contrasts with the

cones which retain their normal tint; though sometimes

the latter are paler than natural, owing to an extension of

the same change as has affected the rest of the organ. The

cones are separated from the capsule by an increased thick-

ness of cortex, and are sometimes compressed into the

shape of a wheat-sheaf. Unless fatty change have taken

place the gland is harder than in health,

Cysts do not oceur as the consequence of this disease,

In whatever way the microscopic examination of such a Dianses
kidney be managed the result is the same. If it be picked limited to
to pieces and looked at with a high power, numbers of e
distended convoluted tubes will be seen. They contain the
epithelial cells either natural in character or fatty, and
generally a proportion of them will be found to be broken
up into a granular débris. Fibrinous exudation is often
present,

It was found that inan examination of 27 kidneys affected

-
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by this disease that the epithelium was free from oil in 10,
slightly fatty in 4, generally fatty in 13.

The straight tubes present some variety. Some, like the con-
voluted, are generally packed with the products of epithelial
;__v;rm-..'lh, while others contain transparent fibrine. In the
earlier stages this transparent effusion, which has probably
come from the malpighian body, is eontained inside a natural
epithelial lining, while as the disease advances the cells
disappear more or less completely, leaving the tube, which
now consists only of naked basement membrane, filled with
large transparent plugs.

If a section has been cut from a portion of the kidney
previously frozen it will be seen that all the strictures of the

Ohstruction of tubes by epithelium, in nephritis of a month's standing ; from a
child six years old. A malpighian body is seen in the corner.

organ are unaffected by disease, save only that the tubes are
distended. Sometimes all the tubes seem to have suffered
alike, so that the whole surface exposed is uniformly covered
with dark swollen tubules. Sometimes the distended tubules
are more numerous near the surface than in the deeper
parts, or they may occur in little isolated masses, lying
among the natural structure.
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In a section which has been made after boiling precisely
the same results are reached.

It may be added that other methods of displaying the oOther
structure of the organ, as for instance hardening in spirit or :mﬁ;{:-:;
in chromie acid, give precisely the same information, though
the most satisfactory methods of obtaining sections are those
alluded to.

Sometimes the tubes are so evenly filled that but for a loss
of transparency the section might be looked upon as natural.
Generally some tubes are filled more than others, and appear
dark and opaque. Perhaps here and there a coil may be
seen tinted with blood. When the epithelium is fatty it
often happens that the distention is limited to certain
families of tubules which in the cortex show as dark patches
among the rest, while in the cones the distended ducts are
displayed as dark streaks. A section of a kidney affected as
deseribed is shown, plate 2,

No other parts of the gland are affected. There is no Excepting
increase of the fibrous tissue. The capsules of the mal- “;‘ﬂ.‘iu
pighian bodies are thin, as in the natural kidney. They Ea?ssulem
are sometimes however altered in one respect. They may
become dilated by the accuamulation of their contents, con-
sequent upon the obstruetion in the tubes. This dilatation
does not attain to anything like the extent sometimes
observed with granular degeneration; the stoppage of the
tubes is not so complete. There is no thickening around
any of the blood vessels, nor any intertubular spaces visible
under the capsule or elsewhere. None of the tubules are
changed, save as regards their contents—none are constricted
from without, as in the granular kidney,

With the absence of intertubular deposit there is an Kidney
absence of superficial granulation. This alteration of sup- e and
, face only occurs when the intertubular structures are the ::;Tﬂi‘t,m
seat of disease. The large smooth kidney of tubal in- 11:.11].:;151
flammation generally remains large and smooth to the last. eated with
An exception to this rule takes place when the amvloid or 1';11::::,.:'““
depurative change is superadded, bringing with it gradual
loss of bulk, and sometimes sparse depressions of surface,

Bl
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It appears to be by means of this alteration, until lately but
little understood, that the ¢ small smooth kidney * is generally
produced. If, in simple tubal nephritis, the loss of the
contents of the tubes ever suffices to reduce the once enlarged
kidney below its natural bulk, such a result must be of rare
oceurrence, since no unequivocal instance has fallen under
the observation of the author.

Farty DEGENERATION.

A fatty condition of the renal epithelium has attracted
much attention. As already stated, the epithelium frequently
becomes loaded with oil as a consequence of tubal ne-
phritis; especially when that disorder has arisen in consequence
of exposure to cold. If the change is extensive and of some
standing it gives rise to a striking peculiarity in the ap-
pearance of the organ. The outside still remains smooth to
the touch, but is closely sprinkled with little white sharply
defined specks, like bits of bran. They bave a broken
appearance, and their white colour forms a contrast with the
yellowish cortex, through the whole of which they are inter-
spersed. This appearance is characteristic of a great amount
of fatty change in the accumulated epithelium. The specks
are aggregations of fat within the tubes. (See plate 2.)

Where the epithelium has become fatty to a less degreeit is
often difficult to detect the change without microscopic
examination. The only difference evident to the naked eye
is a somewhat yellowish shade over the cortex, and a coarseness
of texture which contrasts with the close fine grain seen
where the epithelinm is unchanged.

It will be seen hereafter that when the renal disturbance
has come on after cold, fatty change is the rule; when after
searlatina it is the exception. There can be no doubt that
the importance of this alteration has been much exaggerated.
It is not the primary change, but is the result of an altered
state of nutrition of the cells consequent upon the inflam-
matory state,

Though mpitllf prmlm'ud it is never seen in the very
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earliest stages of the disease. It may be found, however,
within a few weeks of the outset, and may prove fatal within
six weeks, though usually more protracted.

The change certainly takes place independently of any
similar alteration in other organs; it is simply the result of
a local condition. As in the liver, it by no means indicates
a hopeless state of disease. The epithelium, for a time fatty,
may recover its natural characters. The only fact I have
been able to associate with this state is that it arises in the
great majority of cases when the disorder has been traced to
cold and exposure. I found that of nine grown persons who
had died with the kidney in this state, three were known to
have been given to drinking, but, since the condition is
found in children, it is hardly possible to assign much
importance to this coincidence. It agrees with all our ex-
perience in pathology to find oil produced in tissues altered
by inflammation.

Considering how much more the kidneys are congested
when cold has been the cause of the disorder than when it
has followed scarlatina, we may surmise that the alteration is
simply due to the greater intensity of inflammatory action
in one case than in the other.

Such is a general sketch of the pathology of the enlarged
smooth mottled kidney. It will be easy to add from time to
time such particulars as belong to the several varieties of the
disease. It will be observed that I have included the fatty and
the non-fatty in a common desecription.
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CHAPTER IV.
CLINICAL HISTORY OF TUBAL NEPHRITIS.

IT may be well to consider, first, the conditions under which
persons are likely to be attacked; and, secondly, the im-
mediate causes which give rise to the disorder.

SEx.

It appears that of the adultswhich are the subjects of it, more
than twice as many belong to the male as to the female sex.

In childhood this inequality is less. Dr. Miller, in his Trea-
tise on the Kidneys in Scarlatina, has given the details of 66
cases where the disease arose from scarlet fever. His patients,
with one or two exceptions, were children ; 35 were male,
31 female. I have obtained from my own praectice, and
that of my colleagues at the Children’s Hospital, the notes of
61 cases of the discase. 37 of these oceurred in boys, 24 in
girls, This includes cases of the disease from all causes,

Dr. Tripe, who has given some most comprehensive papers
on scarlatinal dropsy,* assigns the proportion of males to
females as 60 to 39.

I find that out of 16 cases in persons over the age of 16,
under my own observation, where the disease, arising from
various causes, ended in death, only 3 were in females.

Hence, it must be inferred that the disease is most com-
mon in the male sex at every period of life, and that the
inequality is greatest in adult years. Possibly this may be
partly due to the more frequent exposure to weather, and
the more liberal use of intoxicating drinks in men than
in women,

¥ Hnt. and For. Med, Chir. Review, 1854,
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But the fact that the difference exists in children where
the habits of the sexes are the same, is enough to prove that
the maseculine gender is a predisposing cause.

AGE,

The disease is essentially one of early life, though perhaps ﬁpd early
no period ean claim a total exemption. It is nearly unknown G
during the first year, rare in the second, afterwards common.
The frequency with which it happens in children as the con-
sequence of scarlatina, or cold, must have struck every one
who is familiar with children’s diseases. As to its occurrence
later in life, it may be stated to be rare after 40, almost un-
known after 50. I have never known of a case fatal after
the last-mentioned period.

Taking the cases at a general hospital, St. George’s, I
found that of 30 fatal cases which happened under my own
observation at that institution, in which the kidneys were
examined microscopically, so that there could be no doubt of
the nature of the disease, the ages were thus distributed :
11 died during the first 10 years of life, 5 during the second,
7 during the third, 4 during the fourth, 3 during the fifth,
while after 50 none occurred. This evidence may be taken
as trustworthy, for though the number of cases is small,
each has been carefully examined. Much the same resnlts
were obtained from the analysis of a mueh larger number
of cases extracted from the hospital records.® The pre-
valence of the disease during the first ten years of life depends
upon the frequency of scarlatina in that period. Thus there
are two periods of life which are especially amenable to the
disease. The scarlatinal form is most common under 10 years
of age; the form which results from cold is especially apt
to oceur between 20 and 30.

—=

Prepisprosing CAvses.

The evidence here is entirely negative. Nephritis seems
to happen with perfect impartiality in obedience to external
circumstances. I have examined with some care the evidence

* See paper in Med. Chir. Trans, vol. xliv. p. 171.
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which exists as to any relationship between this disease and
the tubercular diathesis. The rarity with which phthisis
co-exists is such as to lead to the helief that there is no
connection whatever between them. Of 29 fatal cases tu-
bercles were found in the body in 4. Regarding the ques-
tion from another point of view, I examined the details of
all the cases of phthisis examined in the post-mortem room
of St. George’s for a term of five years, They amounted to
244. In only 17 were the kidneys described as large, smooth,
and mottled ; and in the present state of our knowledge, we
cannot but conclude that most of these were of the waxy or
¢ amyloid * variety.

As to gout, which so often accompanies the granular kidney,
it is almost unknown as associated with nephritis. In the

106 cases from the post-mortem books, gout is mentioned

only once, and then in a doubtful manner. Gout, how-
ever, leaves so little behind it, that it may easily escape
notice in the account of a post-mortem examination. 1
therefore examined the clinical notes of 29 fatal cases of
this disease, which had been under my own observation
during life, and where particular regard had been had to this
question. There was no mention of gout or rheumatic gout in
any one,

We may conclude, therefore, that neither tuberculosis nor
gout predisposes to tubal nephritis.

Exciting Cavses.

This disorder has a character which is peculiarly its own.
It is never forgetful of its parentage. Its course appears to
be closely regulated by the nature of the cause from which
it has sprung. From this circumstance, the clinical history
of the disease can scarcely be satisfactory without consideration
at the same time of the particular incident which has set it
going. It will, perhaps, be well to give first a simple enume-
ration of the several causes from which the disease springs;
then a general sketch of the symptoms which may happen in

all cases; and afterwards to revert to each particular source
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of the disorder, describing its mode of action and the conse-
quent course of the symptoms with as much detail as may be
needful to make the account complete.

It may be generally stated that tubal nephritis arises
from unnatural stimulation of the kidneys. The blood is
charged with material excessive in quantity or unnatural in
quality, which these glands take upon themselves to remove.
Their own proper elements of secretion are poured upon them
in sudden and excessive amount, or matter is thrown upon
them which is foreign to their usual habit. As a consequence
of overwork, or of work to which they are not adapted, they
take on a turbulent and abnormal activity. They become
congested, the tubes get choked up with epithelial growth,
and the disease is established.

The causes of tubal nephritis may be thus enumerated.

1. Circumstances which throw upon the kidney the work of
other glands :—Cold to the body, by checking perspiration ;
obstructions to the escape of bile; destruction of one kidney,
by throwing double work on the other (?).

2. Diseases which develope a material which acts as a renal
irritant ;—=Scarlatina, measles, diphtheria, erysipelas, typhus,
py®mia, pneumonia, cholera (7) acute rheumatism (7).

3. Matters taken from without which aet as renal irri-
tants :—Turpentine, alcohol, cantharides, arsenie, &e.

SympTOMS.

The complaint begins in a definite manner, and ean almost
always be traced to its cause. The symptom which commonly
first attracts notice is cedema. At the same time, the urine is
darker, and in smaller quantity than usual, and there is pro-
bably pain in the loins. The following is a sketch of the
disease in its most acute form. A man approaching middle
age has been working hard, and while sweating freely is
exposed to cold. Within a few hours he may become ¢ill
all over,’ with shivering and headache. Soon his face,
particularly about the eyes, becomes puffy, and c:dema spreads
quickly over the whole body. He now has a dull pain or
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feeling of weight in the loins, and the urine has nearly
stopped. Perhaps only a few ounces are passed in the
twenty-four hours of urine, which is black with blood, and
loaded with a dark sediment, which to the eye appears like
fine powder. The pulse is hard and full, the skin hot and
dry, the tongue coated, the face flushed. There is total
loss of appetite, and perhaps vomiting. The older writers
often deseribe such a state of things as acute or inflammatory
dropsy, and with truth, though the inflammation is not, as
they supposed, diffused over the areolar tissue, but is limited
to the kidneys. If the renal mischief be very intense, the
urine may be reduced to 2 oz or 3 oz. a day, and that deeply
tinged with blood. This condition cannot last long. If the
secretion do not speedily increase, the patient will be poisoned
by the elements of the urine which are kept in the blood.
He will become comatose and die. The kidneys, supposing
the disease to have attacked a person previously healthy, will
be found to be in the state described as belonging to acute
nephritis. They will be gorged with blood, greatly increased
in bulk, and with an evident deposit showing through the
general congestion.

More commonly, however, the patient will not die so early
in the disease. The quantity of urine will gradually increase,
though still remaining below the natural standard. The
dropsy will gain ground, involving the serous cavities, and
death will take place in a month or six weeks, with coma
preceded or not by epileptic seizures. Or it may happen
that he will be cut off by acute inflammation of the lungs, or
of one of the serous membranes.

If the disorder take a favourable turn, the urine will
increase in quantity until it exceeds the natural amount.
The dropsy will, at the same time, subside 5 the albumen will
at length cease to be perceptible, and the patient will be
convalescent, though left in a very anemic condition,

It is, however, the exception for tubal nephritis to oceur
in this rapid and active form. In the majority of cases the
disease, though beginning with marked and definite symptoms,
and in consequence of a clearly ascertained cause, travels
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with slower steps. The urine becomes dark and scanty, there
is dull pain in the loins, and cedema begins in the face and
gradually pervades the whole body. The dropsical effusion
varies directly with the diminution of the urine and the
obstruction in the tubes. It extends into the peritoneum,
then into the pleure, and lastly into the pericardium,.
Under this more ordinary and slower form of the disorder,
anemia is conspicuous, while febrile symptoms are slight, or
altogether absent. Patients thus affected may sometimes be
distinguished at a glance from the other inmates of a
medical ward. A man under the middle time of life, with a
pallid, puffy face, who sits up in bed, using his arms as
supports whereon to elevate his shoulders, may be, without
much fear of mistake, put down as labouring under this form
of renal disease. And it may be predicted of him, also, that
the pleurm are the seat of serous effusion,

Among the dropsical symptoms which follow from this
disease may be mentioned cedema of the larynx. This is
a rare oceurrence. It has not fallen within my own expe-
rience to see a case of this kind. Probably some of the
cases of ¢albuminuric aphonia’ which have been recorded
have been cases of simple laryngitis, in which the urine has be-
come temporarily albuminous, as a consequence of the laryn-
geal affection. Other cases have been recorded, in which the
upper parts of the tongue, the aryteno-epiglottidean folds,
and the sub-mucous areolar tissue above the voeal chords,
have become infiltrated with serum, as a part of general
cedema, such as follows scarlatina or exposure to cold,
Sir Dunean Gibb mentions such a case in a child of two-
and-a-half years old. Dr. Fauvel,* in a paper upon albumi-
nurie aphonia, records several instances of the same affection,
in one of which tracheotomy was performed with a favourable
result. It appears in these cases that the cedema produces
a pale swelling, beginning with the mucons folds above the
epiglottis, and passing downwards. There is neither cough
nor expectoration. The chief symptoms are alteration ?:.rr

% Dr. Fuu\'a!, Compte-Rendu du Congris Medico-Chirnrgical de Rouen,
1863, p. 33. Gibb on the Threat and Windpipe, 2nd edition, p. 282,
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loss of voice, difficulty of breathing, sometimes with or-
thopnoea.

A less frequent occurrence than the dropsy, but one which
more often causes the death of the patient, is acute in-
flammation. This is most prone to attack the serous mem-
branes, the pleura and pericardium more often than the
peritoneum. The substance of the lungs, also, is sometimes
affected, but not so often as the serous investments. Bron-
chitis is comparatively rare.

With children, acute inflammation of one or other of the
organs of respiration is the most fatal tendency of the disease.
Not only are they liable to pleurisy, pneumonia, and bron-
chitis, but diphtheria and eronp sometimes oceur.

Erysipelatous inflammation often attacks the dropsical
limbs, though it is to be feared that this is as often the result
of injudicious treatment as of the matural tendency of the
disease.

Vomiting may happen at any stage, even the earliest; it is
often incontrollable. Diarrheea, on the other hand, seldom
ocenrs, and then is not a source of danger.

The head symptoms which occur in this more prolonged
form of the complaint are usually of a convulsive kind,
whereas when the disease is of the more acute form first des-
eribed, coma is apt to set in without any such prelude.
The epileptic seizures sometimes come on without any
premonitory sign, or they may be preceded by pain in the
head, drowsiness, or peculiarity of manner. The convulsive
seizures may be repeated in quick succession, and then pass
off without any further mischief, or they may give place to a
condition of incomplete coma which is apt to end fatally.

The oceurrence of any of these symptoms appears to
depend on the co-operation of two eauses—an angemic state
of the nervous centres, and their impregnation by ur®mic
poison. Post-mortem examination shows the brain, especially
in adults, to be pale and watery. Even in cases where much
heat of the head has suggested congestion within, it is found
after death that the contrary condition exists, It is gener-
ally believed that violent convulsive attacks necessarily cause
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congestion of the brain; but the fallacy of this belief is
shown by the facts observed in this disease. The brain is
found to be deficient in vascularity, though convulsions have
been repeated with violence almost until the moment of
dissolution. With children it often appears that the con-
vulsions are associated with some inflammatory state such as
pneumonia, the brain being consequently congested. Con-
tinued vomiting appears to act as a forerunner of the con-
vulsive attacks. If a patient, particularly one past childhood,
be much exhausted, especially by vomiting, it may generally
be predicted that uremic convulsions are at hand. Much as
children are liable to convulsive seizures during the course of
other diseases, it appears that with the disorder under
consideration they are less liable to be affected by head
symptoms than grown people. This may perhaps be attri-
buted to the more rapid course of the complaint in children,
A certain time is needed for the production of the general
anemia, and the requisite amount of uremiec infiltration,
Adults who are less liable to be cut off by inflammatory
attacks, and who at the same time are less likely to make an
easy recovery, suffer from what may be considered the ulti-
mate dangers of the disease. :

From the experience of my colleagues at the Children’s
Hospital, added to my own, I have been able to collect the
particulars of 42 cases of tubal nephritis in children under
12 years old, in which recovery took place.- Of these, 5 had
convulsive seizures in the course of the complaint,*

Taking fatal cases from the same sources, I find that in
30 cases, convulsions generally followed by coma oceurred in
7, coma without convulsion in 1. :

Among persons of the age of 16 and upwards, the proportion
was found to be considerably greater, convulsions or coma,
oceurring in nearly half the fatal cases. (See table, p. 36.)
It is worth observing, in connection with the state of the
brain in these attacks, that they almost always oceur with
dilated pupils; whereas during congestion of the brain the

* Thave to thank Dr. West and Dr. Hillier for liberally placing their note-
books at my disposal,
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pupils are generally contracted. When the symptoms take
a severe form, the attacks occur in quick guccession, six-
teen or seventeen sometimes happening within as many hours.
The patient between whiles is in a semi-comatose state,
possibly with slight stertor, but not absolutely unconscious.
The pallor of the countenance will often serve as a ready
means of distinguishing head symptoms from this cause.

The accompanying table gives an abstract of the symptoms
which oceurred in a series of 39 fatal cases, of all of which
were careful notes kept.

Table showing Affections consequent upon Tubal Nephritis in
Childhood, and afterwards.
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The table has been divided so as to show how the symptoms
differ in childhood and adult life, Tt seems that cedema is
almost an invariable symptom, and that ascites and hydro-
thorax stand next in frequency. Vomiting is characteristic of

& Dlood evident to naked eye.
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the disease rather than diarrheea. Urmmic poisoning is the
great danger in the adult; in childhood, inflammation of the
respiratory organs. The tendencies of the disease at the two
different periods of life will be further considered.

The preceding outline chiefly applies to tubal nephritis
where it ends fatally. It must not be supposed, however, that
this is its most frequent termination, From whatever cause
it arises it has a natural tendency to get well, stronger or
weaker, according to the age of the patient, his previous
habits, and the source of the complaint. Children will
recover in the majority of cases. Asresulting from febrile
disorder, by far the majority of cases will recover under
judicious treatment, When from cold, the recoveries are,
as will be presently shown, fewer. Even with the most
confirmed and seemingly hopeless cases recovery will some-
times take place. It has sometimes happened to me to
see a patient with this disorder, who had been discharged as
incurable, come back in perfect health long after I had
supposed him dead. Recovery is heralded by an inecrease in
the quantity of the urine, which soon comes to surpass its
natural measurement, often to a great degree ; at the same time
the dropsy is carried off, first from the areolar tissue, then
from the serous cavities. The urine may recover itself soon
after the dropsy goes, and the patient speedily return to
health ; or in a less favourable case the dropsy and all
conspicuous signs of the disease may subside, while the urine
continues albuminous perhaps for years. Casts and renal
epithelium can generally be detected after the albumen
has ceased to be perceptible,

Sudden altack of Dropsy, with bloody and albuminous
WIrIne ; 1ecovery.

The following case, which furnishes an instance of recovery from
a severe attack of nephritis, is slightly abridged from a paper in the
¢ Lancet,’ Nov. 1861, by Dr. Williams of Swansea. The patient
was a medical student, twenty-two years of age, in whose fate, as
Dr. Williams tells us, he was deeply interested. If it is allowable
to hazard a conjecture, we may guess that the patient whose

Tendeney
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COVELY.
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symptoms are portrayed so faithfully is no other than the distin-
guished physician who tells the tale.

¢ At the end of the winter session at one of the London hogpitals,
at which he had been severely working, and while enjoying his
ordinary health, this gentleman was seized in the night with bloody
urine, and a frequent desire to pass it. The urine was first observed
to be dark in eolour, and much reduced in gquantity on rising in
the morning.  His suspicions were excited as to this symptom, and
he went to Dr. Barlow, who tested the urine and found upon the
addition of nitric acid that it was literally converted into one clot
of albumen. Dr. Bright, who was consulted the next day, recom-
mended the patient to leave town for the country, holding ont no
lhope of recovery. Dr. Prout, who was next appealed to, said that
the case was one of hemotrophy of the kidneys, the urine being
bloody, of high specific gravity, and highly albuminous. Satisfied
now that he had become the subject of Bright's disease, the patient
resolved to leave for the country. Neither Dr, Bright nor Dr. Prout
would hold out any hope of recovery.

¢ On the tenth day after the first appearance of the symptoms the
patient went into the country. The urine was still scanty, less than
three-quarters of a pint in twenty-four hours ; the dropsical symptoms
every day increased; the urine was as dark as porter, and highly
albuminous; the skin was dry and feverish; the breathing was
growing in tightness and difficulty. In a fortnight further the body
had greatly increased in size, while the urine had scarcely at all
angmented in quantity. Convinced that he was going to die,
greatly alarmed at the swelling and the difficulty of breathing, the
patient determined to resort to compound jalap powder and warm
baths, after which a change for the better became evident; the
gkin began to act, and the urine increased in quantity. Thus
he continued for three months. The urine was now more abundant,
and contained a smaller quantity of albumen and of blood.

¢ Under the use of citrate of potash and iron, which were pre-
seribed by Dr. Prout, the improvement continued for six months, at
the end of which time the dropsy had entirely disappeared, the
patient had become pale and thin, the urine had greatly increased
in quantity, and micturation was frequent, both during the day and
the night. The urine deposited masses of casts, epithelial cells, oil
globules, red corpuscles, and granules.

i The albumen continued to diminish; the urine averaged three
pints in the twenty-four hours, was of a slight muddy or smoky

——
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tint, and never fell below 1012 in sp.gr. The patient was pallid,
nervous, and dyspeptic, but was active in mind and bedy.

¢ At the end of two years from the first attack the albumen had
entirely disappeared. For three or four years afterwards there
persisted a slowly decreasing amount of renal irritability—that is,
micturation frequent at night, and the ordinary secretion was rapid
and excessive in the day, if at any time a stimulus were taken. After
the urine had ceased to contain albumen, the mieroscope still showed
a few casts, cells, and oil globules.

¢ More than twenty years have elapsed since the patient was down-
struck by his attack. He is now in perfeet health.  The urine has
been perfectly healthy for at least fifteen years. He has never
experienced the slightest relapse or return of the original symptoms.

‘ Six years before the beginning of this illness the subject of it had
a severe attack of scarlet fever, followed by slight dropsical symptoms.’

DuraTioNn oF THE DISEASE.

It may be well to give in this general sketch a few facts
as to the duration of the disease under different circumstances.
The great majority of persons who die of it do so within
gix months of the outset; it is rare for a fatal case
to be protracted as long as a year. When recovery takes
place it may be at any time, early or late, so long as the
disease remains uncomplicated by ®amyloid’ echange., It is
not unknown for the disease to stretch over several years
and to eventuate in recovery, In such cases the albuminous
state of the urine long outlasts the more visible symptoms of
the disease.

The time which the disease takes to reach a fatal ending
depends much upon age. The younger the patient the more
rapid the course to recovery or death., The accompanying
table gives the duration of the disease in fatal cases, at the
several periods of life, childhood, adolescence and adult-age.
It is compiled from the notes of 54 cases, in all of which
post-mortem examinations were made, which oceurred at St,
George's and the Children’s Hospital. It will be seen that
during childhood the majority of fatal cases terminate during
the first month, many within the first week. Few survive
the third month, none the fifth, After the age of 20, no
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deaths took place within a week, few within the first two
months. The greater number of cases terminate after the
end of the secend month, before that of the sixth.

Table showing the duration of Fifty-four fatal cases of Tubal
Nephritis, arranged according to the age of the patient.

i i | -
Tnder |
A e iy || R 101|000 OTRE S ir::t all ages
Diying within 1 week 2 4 —_ — G
Between 1st week and
end of 15t month . } 4 10 1 2 17

In 2nd Month. . 2 G 2 1 11
Bt Ly - - ; — K] 4 i 10
T T | = - 1 1
LBl e . . - 2 — a b
, Bth — — — 3 3
Later — — — 1 | 1

TumepiaTe Causes oF DEATH.

Before concluding this general sketch of the symptoms of
nephritis, it may be interesting to consider the circumstances
to which death is generally due. These vary with age;
children and adults not only die, as has been shown, at dif-
ferent periods of the disease, but they die in a different

manner.
Tn child- I have collected the particulars of 40 cases fatal under the
hood age of 16, which were examined post-mortem :—30 from the

3 11 ; =
ﬁ?ﬂ:iﬁmﬁ Children’s Hospital, 10 from St. George’s; 25 of these owed

::;i:b‘ their death to inflammation of the respiratory organs This
number ineludes 15 of pneumonia; 10 of pleurisy; of which
5 had gone on to empyema; 7 of bronchitis; 5 of eroup or
diphtheria. In many of the cases, as is evident from the
figures, the inflammation was not limited to one structure.
Pneumonia in particular was a very constant companion of
pleurisy or croup.

15 cases remain to be accounted for. In these, death was
caused in 5 by uremic convulsions, in 3 by dropsical aceu-
mulation of fluid in the pleural cavities, in 3 by obstinate vo-
miting, in 3 by peritonitis, in 1 by sloughing of the scrotum.
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Of the age of 16 and upwards, the patients endure the
disease much longer and allow it to proceed to what may be
considered its legitimate conclusion. They are not cut off
by pneumonia, pleurisy, or any other intercurrent affection,
but generally live long enough to die of uremic poisoning,
or of one of the direct consequences of dropsy. In these
cases, as the disease draws to a close it is usual to find several
secondary affections attacking the patient at the same time; it
is therefore difficult to assign the fatal result to one alone,
If the patient have convulsions, the chances are that he has
bad obstinate vomiting. If he have extreme dropsy he
is too likely to have erysipelatous inflammation or abscesses
in the eellular tissue as the consequence of acupuncture.

Analysing 15 cases, fatal in the adult, and selecting the
affection to which death appeared te be mainly due, it was
found that in 2 only was it produced by inflammation of the
organs of respiration, 1 by pneumonia, 1 by pleurisy. In 5
it was due to convulsions or coma, in 4 to dropsy or its
effects, as erysipelas or superficial abscess, in 2 to perito-
nitis, in 1 to pericarditis, and in 1 to coagulation of blood in
the pulmonary artery, the lungs being otherwise diseased.

Urine 1v Tusar NEPHRITIS.

The two great facts connected with the urine in this
disease are the presence of albumen, and the loss of quan-
tity. The more scanty the urine, and the greater the
proportion of albumen in it, the more intense the dis-
ease, a statement which does not hold good with the granular
kidney. There is no more promising sign in tubal inflamma-
tion than a spontaneous inerease in the amount of the urine.
At the outbreak of the disease the urine generally, though
by no means invariably, contains an amount of blood enouch
to cause obvious discelouration. When the urine is acid, the
blood will give a black or smoky tinge, When the urine is
alkaline or neutral, blood gives a pink or red colour. The
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42 CLINICAL HISTORY OF TUBAL NEPHRITIS, [Cn. IV,

disease. In the most acute cases, where the urine is very
scanty, it may be much above the natural mark ; later in its
disease, when the secretion has become more abundant, it is
often at 1010 or thereabouts. The urine loses its brightness
and amber tint, and becomes dull and deficient in colouring
matter.

Sediment, ~ When the urine is allowed to stand, a copious sediment
is thrown down, particularly when the complaint is of recent

Renal origin. In the absence of blood the sediment will consist

cpitholium. ¢ the contents of the tubes. There will be seen multi-
tudes of cells of renal epithelium, which may be natural or
fatty ; or, instead of anything that ean be recognised as
epithelium, there may be pus globules, into which the
cells have been converted.

Casts. Secondly, there will be casfs. These oceur in great variety.
Some are much more common than others, and some come
early, and some late in the disorder.

Epithelisl.  Epithelial Casts.—Transparent fibrine, enclosing epithelial
cells, or cells packed together into a plug, are found in
almost all cases; probably in all, at some time or other.
They belong especially to the early periods of the disease.

Granular. If the epithelium passes off, not in entire cells but broken
up, the casts are granular in character, often opaque and
coarse, These are as truly epithelial in their structure as
those where the cells are seen entire and distinct. If the
epithelium of the kidney becomes changed by disease, the
contents of the casts will vary accordingly, and display fatty
cells or pus, as the case may be. The granular casts gene-
rally appear in the more advanced stages of the disease,
gince it is necessary for their production that the epi-
thelium remain in the tubes long enough to become dis-
integrated.

Orsimply  Transparent cylinders of fibrine—small, as from a tube

fibrinous. 3,1y lined with epithelinm ; or large, when from one which
has lost its epithelial growth—are often found. These
are the ¢ waxy casts’ of some writers. When small, they are
apt to be overlooked from their great transparency. They
are usually found in this disease, though they are by no
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means peculiar to it. The small and the large are very
distinet in character and in origin. Those of small size may
be found, as has been shown, in simple congestion. The
large cylindérs are definite and distinct ; they only oceur in
the most advanced stages. They sometimes imbed smaller
casts in their interior. They come from the straight tubes.

During the presence of hwmaturia, the casts may eontain
blood corpuscles, or may have a brown colour from being
tinted by hematine,

Hence, it seems, that judging by the casts alone it would
be often impossible to be sure of the nature of the com-
plaint. If, indeed, a quantity of loose renal epithelium were
found with many epithelial casts, we might safely venture
upon a diagnosis. Casts containing pus globules could
scarcely admit of more than one interpretation, but
they are of rare occurrence. It must of course be borne
in mind, in endeavouring to estimate the condition of the
kidney by the microscopic characters of the urine, that it
1s not uncommon for some amount of tubal nephritis to
complicate the course of granular degeneration, or waxy
infiltration. In such a case, epithelial casts and epithelial
cells will be seen in addition to the deposit belonging to
those diseases. (See case of Charlotte Carter),

CuEmicar CHANGES IN THE Uzrine.

The urine is altered by the addition of albumen, and
often of blood, and by the diminution of all jts natural
components.

Water.-—Invariably reduced in quantity, except during con-
valescence, when it is often greatly increased. When the
disease oceurs in an acute form, the urine may be reduced in
quantity to between 1and 2 oz daily. This is the minimum,
and only occurs in cases where the tubes are almost ni.
versally stopped up with epithelium or fibrine. In the
case of Benjamin Patrick, in which the disease followed
exposure to cold (p. 60), the urine fell to 2 oz in the 24
hours, In the case of Vallance (p. 69), in which the attack

Chemieal
changes.
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succeeded to scarlatina, the amount was on one occasion
below 2 oz.
Water This amount of diminution seldom takes place; it is a
:ﬂ!‘:;f' most unfavourable omen.*

Diminution to a less extent, the urine being reduced to
half or a quarter its natural amount, is of constant occurrence,
so long as the disease is stationary or progressing. During
the process of recovery the urine is often greatly increased.
As the tubes become clear the diuretic action of the retained
materials becomes effective, and the secretion may be twice
or thrice its normal amount. This spontaneous increase is
always a favourable prognostic. The scantiness of urine is
in direct proportion to the obstruction of the tubes.

iy Urea.—So long as the disease is stationary, or on the

dimin- increase, the urea is diminished. The amount generally
varies with the amount of water. When the latter suffers
the extreme of reduction, the urea is usually reduced to a
very small quantity. In a case of fatal searlatinal dropsy
reported by Rosenstein, the urea fell as low as 14 grammes
in the 24 hours. The patient was a girl 15 years of age.
In the case of Vallance the urea fell to 72 grammes
in the 24 hours, probably not a twentieth of the normal
amount.

This extreme diminution is a symptom of the worst
import, and is usually followed by nervous disturbance—

generally convulsions.
In most cases, however, the diminution is more moderate,

# As a standard of comparison, it may be well to give the mean of the
urinary constituents in the healthy male adult. The following amounts for
24 hours are taken from Dr, Parkes' valuable work on the urine :—

Quantity, 1501- C.C,, or 52} oz.

Sp. Gr,, 1020,

Uren - : 330 grammes, or 512 grains
Urie Acid : 0555 it or. 89
Phosphorie Acid 3164 - or. 48 .,
Sulphuric Acid 2-012 il or 31
Chlorine : 821 0 or 126
Chloride of Sodium 136 o or 210
Hoda i : 1109 ¥ or 171 ,,

Potash, varying from 1°7 to 76 grammes, or from 26 grains to 107 grains.
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In the case of a man who died of the disease after 25 days’
illness, the symptoms having been brought on by cold, the
urea varied from 157 to 82 grammes in the 24 hours—
from half to a quarter the proper amount.”

In a case reported by Becquerel, in which the patient
ultimately recovered, the urea amounted to 11-64 grammes
in 24 hours. .

In three successful cases of scarlatinal dropsy under my
own care I found that in general terms the urea fell to
somewhat more than half its proper quantity. In a child of
4 years old, the minimum was 11-25 against 22-25, which it
became after recovery. Ina child of 7 years old the minimum
was 16:5 against 29-92, which it became after recovery. In
the third case, a child of 9 years old, the minimum was
15-24, the amount after recovery being 28-0.

In these cases, asis usual during convalescence, the amount
of urea was no doubt somewhat above the normal rate.

Uric Aeid.—Though it is not uncommon in this disorder
to find a deposition of urie acid, in a crystalline form, or as
urate of soda, this appears to result from the scantiness of
the urine, not from any excess of the acid. This sediment is
particularly frequent with children, and in the earlier stages
of the disease. I have never been able to satisfy myself,
though it has been so stated, that the uric acid was increased ;
on the contrary, I have always found it below the normal
amount, In some cases it is absent altogether, This hap-
pened in the case of Vallance. In the case published by
Becquerel the urie acid amounted to *585 grammes; about
the normal quantity.

The method in use for the estimation of urie acid is some-
what uncertain in its results,

Plosphorie Acid.—The diminution in this acid is more
marked than that of urie, but is not so extreme as occurs
with other forms of renal disease, particularly with the waxy
kidney. The diminution, though seldom extreme, is constant.
It is probably owing to the loss of this acid that the urine

* From Mosler, quoted by Dr, Parkes © On Urine,” p. 379,
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is so often deficient in acidity. In the case reported by
Mosler, already alluded to, the daily phosphates averaged
2-35 grammes, afterwards 1-7 grammes. In three cases of
scarlatinal dropsy already mentioned, in which recovery took
place, the loss of phosphorie acid was much less decided than
the loss of urea. Taking in each case the minimum, and
comparing it with the amount after recovery; in the first
case, the amount was 499 against *89; in the second, *55
against 1-18; in the third, 1:11 against 1-3.

In the fatal case of Vallance, it amounted in 24 hours to
only ‘016, an extreme and exceptional diminution.

Sulplwric Aeid constantly diminished, but less so than
the phosphoric acid. In the case from Mosler, the daily
amount of sulphates fell to 1'7. In the case of Vallance,
the reduction was less than in the other constituents of the
urine, the amount of sulphuric acid in 24 hours being 212,

Chlorine.—This constituent is invariably diminished, some-
times totally absent. It is more reduced in this disease than
in either of the other forms of albuminuria. The diminution
appears sometimes to be exaggerated by the presence of pneu-
monia, to which patients suffering from this disease are liable.
In the case quoted from Mosler, chlorine was on one day totally
absent. In the case of Vallance it was reduced to 017,
about equalling the phosphoric acid in amount; the latter
being in a state of health in much smaller quantity.

Potash, Soda, and the Earths—These may be presumed
to be diminished, but we have no sufficient data bearing
upon them.

Abnormal Constituents.—It is not necessary to say more
concerning the presence of blood than has already been
advanced. Albumen, invariably present, is abundant. The
commencement of the disorder is generally marked by a
decided coagulum of albumen in the urine—a fact not
observed with other forms of renal diseases. It affords by its
quantity a generally correct measure of the severity of the
attack., A diminutionin the amount of albumen is as favour-
able a sign as an increase in the quantity of water. The amount
of albumen sometimes discharged is so great as to amount to




Cn. IV.] CASES. 47

an injurious drain upon the system. The quantity may be
stated to vary from a trace up to 35 grammes (more than an
ounce) of dry albumen in the 24 hours, but nothing practical
is to be gained by an exact estimate of the quantity. The
increase or diminution from day to day may be sufficiently
ascertained by the rough method of boiling, acidulating with
nitric acid, and measuring with the eye the bulk of the
coagulum. This varies from a mere cloudiness, such as is
noticed during convalescence, to a bulky clot, which in some
cases is large enongh to convert the whole quantity of fluid
operated upon to a gelatinous or solid mass.

The chemical changes in the urine of tubal nephritis
may be thus summed up. All the constituents are diminished.
The water, the urea, and the chlorides, are lessened to a
greater extent than oceurs in any other renal disease. The
phosphorie, sulphurie, and uric acids are reduced in a less
marked manner, the phosphorie aeid suffering most, the urie
acid least. During convalescence, the constituents which
have been deficient—the water, the urea, the chlorides, and
sometimes the uriec acid—are increased beyond the normal
amount.

Albumen is invariably present, and in larger quantity than
in any other renal disease,

Cases.

The following cases exemplify the general course of the
disease when it terminates fatally :—

Tubal Nephritis in a man of intemperate habits—eramp,
pwrpwra, pain in loins, general dropsy, wrine scanty
and albuminous, casts, effects of acupuncture, gradual
sinlking.

Edward Nash, twenty years of age, a blacksmith, a well-made
powerful man, was admitted into St. George’s Hospital, November 30,
1855, under the eare of Dr. Page.

He said that for seven years he had been in the habit of drinking
to excess, having commenced the practice at the age of thirteen.

Summary
of chemical
changes,
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For the last two years he had been extremely intemperate, drinking
beer, gin, and rum. :

Six weeks before he came in, being at that time in apparent
health, he was attacked with pain in the legs, particularly in the
calves, immediately followed by an outbreak of red spots, which
were described as resembling purpura. On the next day but one
he began to have sharp pain in the loins; and the urine, which had
previously always been clear and plentiful, became very dark in
colour. Four days later his face became swollen, and the dropsy
gradually spread over the whole body, oceupying eight or nine days
in the process. The pain in the loins now subsided, as he supposed,
in consequence of his having been cupped in that situation.

For four or five months before his attack he had been very subject
to eatarrhal attacks in eonsequence of exposure to cold, but there had
been no definite exposure to which the disease could be attributed.

When he came under observation his face was white and bloated.
The whole body, more particularly the legs and serotum, was
highly adematous. He lay propped up in bed with the right side
lower than the left, and it was evident on auscultation that the
right pleura contained fluid. There was evidence of fluid also in the
pm"itoneum. There was no pﬂin in the loins, but there was tender-
ness, especially over the right kidney. The appetite was good and
the bowels regular, but he sometimes vomited. The tongue was
clean. The pulse weak, 84,

The urine was diminished in quantity and loaded with albu-
men, the coagulum occeupying three-quarters of the tube. It was
not coloured with blood, though blood corpuscles were seen under
the microscope. There was also a considerable deposit of renal
epithelium, some of which was fatty, while some closely resembled
pus. Many transparent casts were found, some of which imbedded
epithelial cells, and others specks of oil.

The frequent use of compound jalap powder, of diuretic medi-
cines, including digitalis, and of blue pill to the extent of salivation,
failed to relieve the dropsy. He was frequently cupped upon the
loins with apparent benefit.

On December 9 the secrotum was punctured, and much fluid
evacuated.  Shortly after this it was found necessary to repeat the
same expedient upon the legs. The operation was entrusted to a
house surgeon, who by way of experiment pricked the’ left leg with
a needle, using a lancet upon the right. Fluid escaped in large
quantity. The openings which had been made with the needle
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healed without any bad result, while those made by the lancet gave
rise to deep suppuration, pus being discharged through five of the
punctures, The patient became weaker as the discharge con-
tinued, and needed stimulants, which were given. Pain in the
loins was occasionally complained of The condition of the urine,
early in February, was much as before. It was scanty, acid, and as
albuminous as ever, sp. gr. 1019. It contained numbers of fatty
cells of renal epithelium. The casts, which in December had con-
tained entire and broken down epithelium, were now entirely
composed of transparent fibrinous matter. They were uniform,
transparent, and of large size (see woodeut). The fluid in the right
pleura had now obviously increased, as had the ®dema, and the
patient gradually sank without any fresh symptom. He died on
February 8, retaining his consciousness to the last. The cedema
had latterly been so great that the skin cracked over the legs.
The abscess in the right leg had never healed, but had given rise
Lo numerous open sores,

At the post-mortem examination, the right pleura was found to
be distended with fluid in which flakes of lymph floated, while the
lung was much compressed.

There was a good deal of sero-purulent fluid in the peritoneal
cavity.

The kidneys were much enlarged, the pair weighing 23 oz.
The capsules were loose and thin, the surfaces perfectly smooth and
white. On section the cortex and cones were both increased in
bulk, the cortex most so. The latter was nearly white, like the
surface; the cones of a pale pink colour,

Under the microscope the increase of size was found to be due
to distention of the tubes. The section showed that there was no
increase of fibrous tissue round the malpighian bodies or elsewhere,
The tubes were opaque and irregularly dilated. They were stuffed
with fatty epithelium, and loose oil globules. In the cones, some
of the tubes were bare and apparently empty, while others were
packed with natural epithelial cells.

The malpighian bodies were natural.  Iodine gave no ‘ amyloid ’
discolouration anywhere.

This case is a characteristic example of what has been described
as tubal nephritis. The patient was young, The disease was
probably due to the direct irritation of aleohol, It came on sud-
denly and ran its course rapidly—in a little under four months.
The urine was scanty throughout, the amount of albumen great,
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and the dropsy excessive. There was pain in the loins. The case
was selected to illustrate the history of the disease rather than the treat-
ment; but the effect of puncture upon the legs is worthy of remark.
The extreme danger of making too large or numerous openings is
displayed in the results which followed the use of the lancet, while
the needle on the other leg did no harm. The mischief which
resulted from the operation evidently contributed in no small
degres to cause the death of the patient.

Urinary deposit from case of Nash. Large and small hyaline, and epithelial
casts ; scattered renal epithelium, some fatty.

General Dropsy, probably consequent wpon cold. Urine
scanty, albuminous, eontaining blood, pus cells, and
casts. Epileptic attack. Treatment by stimulating diu-
retics. Acute plewrisy. Disappearance of the edema.
Death. Post-mortem examination.

Worthy White, twenty-two years of age, became a patient at
St. George's Hospital, November 19, 1858. e was a hotel porter,
not intemperate, aceording to his own statement, but in the habit
of drinking two or three pints of beer a day, besides spirits. Two
months before, while suffering from what he described as a severe
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cold, he had almost continual cramp in the feet, which prevented
his walking. When this had lasted for about a week his face be-
came puffy, he began to have pains in the loing, his urine became
dark and scanty, and was passed with frequency. The dropsy in-
creased, extending to the legs and belly. When admitted he was
pale and bloated. The cedema was excessive, the peritoneal eavity
was distended with fluid, and the left side of the chest was every-
where dull on percussion, evidently from the accumulation of fluid
in the pleural ecavity. The breathing was laborious, 24 in the minute,
and the pulse rapid (120).

The urine was scanty, and dark in colour like porter. With
heat it became nearly gelatinous. Sp. gr. 1019, It contained
numbers of transparent and finely granular casts, cells of renal
epithelium, pus cells, and blood globules. He was purged with
elaterium, and had a diuretic mixture containing acetate and nitrate
of potass, with twenty-five minims of tincture of cantharides in
each dose. When he had been a week under this treatment he
was seized with fits of an epileptic character, which came on very
rapidly one after another without any interval of consciousness;
these however subsided, and left him much as he was before. The
dropsy continued to increase, the urine remaining very scanty in
spite of powerful diuretics. On December 16, the eedema had be-
come so great that acupuncture of the legs was thought necessary.
The operation was followed by extensive cellular inflammation and
vesication over one limb, while a deep abscess formed in the foot. A
quantity of matter escaped through an incision, and the inflammation
subsided. The casts now were such as had been found before, some
of them however imbedding eells of renal epithelium. Later in the
progress of the case (Dec. 21), casts of great size were seen, such
as are represented in plate 3. The albumen was somewhat less in
quantity, the coagulum occupying half the fluid. He now suffered
from dull pain in the loins, which was frequently relieved by dry
eupping. e began to complain of sharp pain on both sides of the
chest, and had to be propped up in bed to enable him to breathe.
In spite of local measures, and the addition of antimony to his
medicine, it became evident that he was sinking under his compli-
cation of disease. His countenance became pinched, and the dropsy
diminished in the belly and extremities. Without any {resh
symptom he became emaciated and feeble, the dropsy finally having
completely left the abdomen and legs. There was no diarrhea, nor
any marked increase in the quantity of the urine.  On January 29
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he quietly expired, remaining sensible until within a very short
time of his death. The treatment by cantharides and other stimu-
lating diuretics was continued to the last.

At the post-mortem examination the body was quite free from
adema, nor was there any fluid in the peritoneal cavity.

The brain was pale, the subarachnoid and ventricular fluid was in
large quantity. In other respects the brain was healthy.

The left plenra was distended with purnlent fluid, and contained
a very large quantity of recently effused lymph.  The lung was in
an extreme state of compression; the lower lobe quite solid from
this cause. The lower part of the right pleura was occupied
by a similar collection of sero-purulent fluid, while the upper
part of the cavity contained solid lymph, by which the fluid was
limited to the lower portion. The lower part of the lung was com-
pressed, the upper part natural. The heart and pericardium were
natural.

The peritoneal cavity contained fragile bands of recent and of
older lymph, by which the organs were held together. The viscera
themselves were natural, excepting the kidneys.

These organs were greatly inereased in bulk, about equally so:
one weighed 11 oz. The capsule was guite thin and loose, the
surface perfeetly smooth and intensely injected.  White tissue
was seen at intervals, but for the most part the surface was bright
red, owing to intense injection of both large and microscopic
vessels, A close network of stellate vessels was evident to the
naked eye, while under a low magnifying power a great system
of gorged capillaries became apparent. On section there was an
appearance of fine injection intermixed with a light-coloured deposit.
The cortex was much increased. The cones were dark in colour.
The structure was examined under the microscope in the fresh state
and in hardened sections. The cortical tubes were distended and
irregularly dilated with epithelial cells mixed with a small quantity
of fibrinous matter.  Some were y!» of an inch in width. In one
or two places little isolated patches of amorphous matter were seen,
which appeared to have resulted from bursting of the tubes. There
was no increase of fibrous tissue. As to the straight tubes some
were natural, others had lost their epithelial lining, were greatly
dilated—one as wide as {1y of an inch—and filled with uniform

fibrinous matter, such as formed the casts which were discharged
with the urine; others were packed more or less closely with epi-
thelial cells.
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The epithelial cells themselves when examined separately were
not unnatural; they were free from oil. :

This case is a characteristic instance of the influnmatory affection
of the renal tubes. As in other cases, pus globules were formed, in
the place of epithelial cells. The apparent source of the complaint
in cold, its marked commencement, the rapid increase of the dropsy,
and the characters of the urine, all led to the belief that the disorder
was of the inflammatory type. This view was confirmed by the
occurrence of the epileptic attacks. A remarkable feature in the
case was the disappearance of the wdema without any obvious
reason. It is probable that the great increase of fluid in the pleure,
consequent upon the inflammatory attack, may have diverted some
of the fluid from the cellular tissue. - The remarkable state of injec-
tion in which the kidneys were found after death must probably be at-
tributed to the cantharides. The epileptiform attacks which oceurred
succeeded to the use of this remedy. Whether they were caused
by it may be a matter of doubt, but it is worth while to bear in
mind, in connection with the use of this diuretic, that such attacks
have been known to follow the administration of the drug in a
healthy person.* I may mention that convulsive fits were produced
in a dog to which I gave tincture of cantharides for experimental
purposes.

The wurinary casts, which were latterly of enormous size, had
evidently been produced by an exudation from the walls of the
straight tubes, in which channels, after death, similar cylinders of
fibrine were found.

* Case of poisoning by cantharides. Med. Times and Gazette, Dec. 10, 1864,
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CHAPTER V.

CAUSES OF TUBAL NEPHRITIS CONSIDERED IN DETAIL.

Cotp As A cause oF TuBan NEPHRITIS.

Wirn adults exposure to cold is the most frequent cause of
tubal nephritis. During childhood it is comparatively seldom
that the symptoms ean be traced to this cause.

In a series of 16 fatal cases in adults, where I had the
opportunity of examining the patients during life, and their
kidneys after death, the disease was traced to cold in 8; not
vaguely, but to a definite exposure of which the date could
be fixed, and which in most instances had given rise to other
catarrhal symptoms.

Of 43 fatal cases in children, some of which were under
my own notice, others contributed by my colleagues at the
Children’s Hospital, the disease was traced to wet or cold in
but 2.

It would be easy to collect from various sources a vast
number of cases where renal disease has been attributed to
this cause.

Dr. Wilks, in his valuable paper on DBright’s disease,®
gives a short history, as ascertained by himself, of 22 cases;
in which, either from post-mortem evidence or from the no
less conclusive fact of recovery having taken place, the
disease was ascertained to be of the kind under considera-
tion. In 10 it was traced to a definite exposure to cold or
wet.

Thus both from Dr. Wilks's histories and my own, it

* (Guy's Hospital Reports, 1853.
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appears that in about half the cases of tubal nephuitis which
are met with in general hospitals, cold or wet, or both to-
gether, are the source of the complaint.

It will be instructive to look more particularly into the
cireumstances under which these often harmless agencies
have become so mischievous. Here are some of the more
definite instances.

A gentleman rode from Maidstone to London outside a
coach in very cold weather. The same evening his wife
observed that his face was flabby, and a well-marked attack
of renal dropsy followed, from which he eventually re-
covered.*

A bricklayer, very much heated by carrying a great weight,
drank some beer and lay down on the damp grass. Next
day he was anasarcous, and three months later he died in
Guy's Hospital, where he afforded Dr. Bright one of the
earliest cases of the disease which bears his name (case 4).
The kidneys were enlarged, soft, pale, and apparently fatty.

A journeyman currier, who was of temperate habits, was
often exposed to cold in his occupation while in a state of
profuse perspiration, One day he was employed in washing
gkins, his feet being very wet. At six o'clock the same

evening he became dropsical ; he died in a month, and the

kidneys were found to be greatly enlarged, and congested to
the colour of chocolate.t

A labourer drank a large quantity of cold water when
heated and fatigued by labour in the harvest-field. He had
an attack of jaundice with ¢ coagulable urine,” and eventually
recovered.}

A house-painter was exposed to weather and had no food
for the whole of one very cold day. In the evening he was
edematous. He died after an illness of eight months, with
the large white fatty kidney.

A lamplighter was wet throungh for a whole week, during
one or two nights of which he sat up as watchman. He

* Dright. Guy's Hosp. Reports, 1840,

t+ Bright's Med. Rep., ease 14,
t Dr. Blackall, 4th edit. p. 122,

Examples.
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“took a violent cold,” and had an attack of dropsy, from
which he never recovered. Five months afterwards the
kidneys were found to be double their natural size, white,
smooth, and fatty.*

Dr. Wilks gives four cases, in all of which the disease had
precisely the same origin ; the patients were shipwrights, who
were working over-hours, day and night, by the river side.
They came into Guy’s Hospital with renal dropsy. The over-
work, and the subsequent exposure to the cold winds from
the river, probably during profuse perspiration, set up the
same symptoms in all.f

A coachman, in the habit of drinking to excess, walked
eight and a half miles in the snow; next morning he was
dropsical, and in a month he was dead. The kidneys were
enlarged, smooth, and greatly congested.}

A drunken shoemaker got wet through, and sat in his wet
clothes; this was immediately followed by an attack of
rheumatism, and in a fortnight by renal dropsy, which ended
fatally. The kidneys were greatly enlarged, white and
stooth.

A man of dissolute habits, but in perfect health, being
hot and greatly excited by drink, jumped into the Thames
and swam about for some time. He immediately felt
ill, and next day dropsy set in. He died fourteen weeks
afterwards in Guy's Hospital, and his kidneys were found to
be large, white, and smooth.§

A child was put to bed in a newly-finished house, and had
an attack of renal dropsy afterwards. The same result
followed in the case of a woman from a similar cause,

Looking generally at the circumstances under which cold
has given rise to renal dropsy, it appears that in the first
place there is frequently some preceding cause of exhaustion,
The patient is fatigued by bodily toil, or weakened by want

* Where no reference is given, the case occurred at St. George's Hospital.

+ Dr. Wilks' cases of Dright's disease, Guy's Hosp. Reports, 2nd series,
vol. viii.

4 Case of Benj. Patrick, p. 60.

& Reported by Dr. Wilks,
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of food, or he is a drunkard, perhaps under the influence of
liquor at the time of the exposure,

In many cases the disease has come on under circum-
stances of exhaustion where the exciting cause has been so
trifling as to escape notice altogether. I may instance the
case of a medical student (related p. 38), who had a
most serious attack of what must have been tubal nephritis,
after a course of very close labour as demonstrator of anatomy,
while at the same time he lived in a very abstemious
manner,

In the same category must be placed those cases—not
rare—where the disease has arisen from cold and damp
affecting the body during sleep. Sleep appears to bring with
it a lowering of the nervous force, which, like exhaustion or
depression, allows the body to become an easy prey to influ-
ences which produce disease.

Next, there are two conditions of which both are usually
present, always one. The cold is protracted, and it is ap-
plied during free perspiration. Cold, acting under these
circumstances upon a person who has been exhausted or de-
pressed, is likely enough in our climate to be followed by
renal anasarca. It appears, however, that this statement
does not hold good, or holds good only in a modified degree in
climates either much warmer or much colder than our own.

In the account of Aretic expeditions, though the most intense
cold was often endured, under cireumstances of great fatigue,
by men previously weakened by disease and hardship, renal
anasarca is not among the diseases from which they suffered.*

Dr. Kane’s men, though enduring extreme cold, exposed
on one occasion for seventy-two hours at a mean tem-
perature of 41° below zero, suffered fearfully from frost-bite
and scurvy, but not from any renal affection. Other tra-
vellers within the Arctic circle bear the same testimony as to
the nature of the diseases which the climate produces. I
have been informed by those familiar with the cold dis-
tricts of North America, that there renal dropsy is rare or
unknown,

* Kane's Arctic Exploration, ch. xvi.
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The companions of Franklin in his earlier expedition suf-
fered from mdematous swellings of the limbs, but this oc-
curred after unparalleled hardships from starvation, to which
some of the party succumbed. Their chief food for some
time consisted of hides, and an acrid soup made from bones,
It is clear that the dropsy was not of renal origin, but de-
pended upon the extreme state of anmmia and prostration
to which they were reduced. The urine is mentioned as
unnaturally eopiouns.*

Renal anasarca is not a disease of the frigid zone. The
travellers in that region are exposed to far greater and more
sudden transitions of temperature than are ever felt in our
changeable but temperate climate. Captain Parry states that
his men often underwent a sudden change of 100° or even
120°, in passing from the cabin of their vessel to the outer
air, and yet none but the most trifling complaints resulted.
Here we have all the circumstances from which experience
would lead us to anticipate renal disease: great preceding
depression, intense and protracted cold suddenly applied.
From these facts we may be guided as to the way in which cold
acts as a source of renal inflammation. Extreme cold, though
it may stop cutaneous exhalation, probably does not allow the
material to acenmulate. Cold inereases the action of oxvgen,
and gives rise to increased combustion of the solids and
fluids of the body. By cold the respiratory function is ex-
alted, and the excretion of urea is diminished. With the
intense cold of the North Pole, the introduction of oxygen
by the lungs is probably so great, and oxydation in the body
so active, that all material susceptible of such action becomes
oxydized, as much of it as can be converted into ecarbonic
acid and water passing out with the breath. The kidneys,
therefore, are not liable as in temperate climates, to be irri-
tated by excrementitious matter, for the stress of excretion
falls upon the lungs.t

® « Journey to the Shores of the Polar Sea.” By Captain Franklin. Vol. iv.

t+ The importanee of the skin as an organ of excretion, and the amount of
resemblance between the secretion of the skin and that of the kidueys, may be
learned from the following details :—

Urea is known to be constantly present in the eutaneous secretions. It has

T
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The immunity from inflammatory affections of the kidney
which warm countries possess may be explained on similar
principles; other exereting organs than the kidneys are in a
state of increased activity. A failure in the action of the
gkin would occasion a demand upon the liver and alimentary
canal rather than upon the kidneys. An exposure which
in England might cause nephritis, in India would be more
likely to cause dysentery or hepatitis,

In temperate climates it appears that the kidneys sympa-
thise and alternate with the skin more than do any other
organs. If the action of the skin is arrested, the kidneys are
stimulated or irritated by the presence in the blood of the
material which the skin has failed to remove. It may be
that the gland will not pass the limits of healthy activity,
and no harm will follow, but under unfavourable circum-
stances, such perhaps as exhaustion, or loss of nervous energy,
the kidneys will be stimulated beyond their power of response,
and a state of tubal nephritis will result. We know encugh
of the action of the nervous system to throw light upon the
fact that exhaustion predisposes to inflammatory action. Sec-
tion of the branches of the great sympathetic proceeding toa
gland, paralyses the blood vessels, and gives rise to conges-
tion of the organ concerned. With regard to the kidney in
particular, it has been shown by Bernard and other experi-
menters, that destruction of the nerves composing the renal
plexus causes the urine to become bloody and albuminous,
while the kidney itself is said to be affected by a rapidly
destructive process, apparently of an inflammatory kind.
With the knowledge, therefore, that congestion or inflam-
mation may result from an absence of action on the part
of the vaso-motor nerves, we may easily suppose that the
same changes will be peculiarly liable to happen when from

been estimated by Funke—perhaps somewhat liberally—that 157} grains of this
substance pass off in this way in twenty-four hours, which is about a third of
what passes off by the kidneys in the same time. The same olserver reckons that
the amount of fluid thrown off by the skin varies, according to circumstances,
from 2 to 29 oz. per hour ; the eorresponding variations of the solid residue being
14 grains and 107 grains. In the presence of urea, and of phosphates, chlorides,
and sulphates of the alkalies, the components of sweat are those of urine,
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exhaustion or any other circumstance this part of the
nervous system acts with insufficient energy.

The progress of the disease, when it has arisen from this
eause, may be briefly considered, in so far as it differs from
the general account which has been given. In grown per-
sons, a very acufe and congestive form of the disease some-
times results. Examples of this form of the disorder, though
less numerous than the more chronic cases, are within the
experience of all who frequent a large hospital, and oceur in
the recorded experience of Bright, Wilks, and other writers.
The following case may serve as an instance,

Exposure to snow, followed by eedema, with black and ex-
cessively scanty wrine. Purpwra. Febrile symptoms.
Treatment by bleeding, de. Graduwal accession of coma
without eonvulsion. Deoth, Eramination of body.

Benjamin Patrick, forty-nine years of age, a coachman in a
gentleman's family, had been in the habit of living an easy and
luxurious life. He took meat three times a day, and drank a great
deal of ale and gin. He said that he never got incapably drunk,
but acknowledged that he was often © fuddled.” One very cold day
in January 1854, when the snow was deep on the ground, he walked
eight miles and a half in the country. At that time he was in per-
fect health, and had been so for years. IHenever had any complaint
which could be referred to the kidneys. The urine had been always
natural in appearance, and passed without undue frequency. The
day after the exposure his ankles began to swell, and the day after
that purpuric spots came out on the legs. He came into St. George's
Hospital on January 11, under the care of Dr. Page, four days after
the exposure to cold. The man was of robust plethoric aspect.
The only symptoms of which he complained were the slight edema
and the spots on the legs, which were hamorrhagic in character.
The pulse was hard and ‘kicking,’ the tongue dirty, the bowels con-
fined. He was put upon broth diet, he was bled to 12 oz., and was
purged with calomel and senna. The blood formed a large loose
uniform clot, nearly filling the vessel. The pulse was softer. The
urine was passed with the frequent watery evacuations.

On Jan, 13 the urine was first obtained for examination. The
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quantity passed in the preceding twenty-four hours was but 2 oz.;
it was opaque, nearly black with blood, and of the specific gravity
of 1023 ; it was loaded with albumen, and contained multitudes of
dark coarse casts, which contained blood globules and cells of renal
epithelium ; it scalded in passing. The swelling in the legs was now
considerable, but soft; the hemorrhagic spots were fading. He now
suffered from severe dull pain in the loins, particularly over the left
kidney. He was cupped to 10 oz. on the loins, the purgative draught

ras repeated, and he had a pill containing blue pill, digitalis, and
equills, three times a day.

Next day he was free from pain, and the dropsy was almost gone,
but he complained of feeling faint, and the pulse was very feeble and
slow—only 58. The urine remained the same in character, but was
rather more copious.

At noon on the 16th, 3 oz. of urine were produced, all that had
been made since two o’clock on the previous day ; it was said that
none had been passed with the action of the bowels. It was rather
less brown in colour, but still contained much blood—specific gravity
1018. The ecasts were less numerous, they were yellowish-brown
in colour, and contained, as before, blood corpuscles and epithelial
cells. There was also much loose renal epithelium and some im-
perfectly formed pus corpuscles. The patient was very drowsy,
heavy in manner, and slept much. The bowels acted profusely, with
watery evacuations. The pulse remained the same. He complained
of pains in the limbs resembling rheumatism.

On the 19th he seemed better, and the urine was more watery.
He complained of * weight in the bottom of the belly;’ the gums
were spongy, and the breath fwtid from the effects of the mercury,
Two days later he was again drowsy, and odd in manner, with some
confusion of ideas. He appeared to be passing into a state of semi-
coma. The urine, without increasing in quantity, was paler in
colour. The mercury was now discontinued.

On the 23rd he said he felt nothing to complain of, but he moaned
and groaned when left to himself. IHis movements were feeble and
tremulons, The pulse was weak and quick, the skin was hot and
dry, and the tongue dry and coated. A draught was now ordered,
containing acetate and carbonate of ammonia, with camphor and
chloric ether. Ile became more heavy, and on the 24th was in
a condition approaching coma; he lay as if consciousness had almost
departed, but when spoken to he roused himself, as if from sleep,
and discoursed rationally. e breathed heavily. The pupils were
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contracted and remained in the centre of the orbit. The pulse was
full—84. The face was puffy, but there was no cedema elsewhere.
No urine was passed into the bed; what was seen was paler and
in smaller quantity. Next day he was still capable of being roused,
though when left alone he gave no evidence of consciousness.
Bre:lthing was very noisy, and he groaned fl'cqucnﬂy. The pulse
was more feeble—74. The evacuations were passed unconsciously.
Gin was now ordered, besides the ammoniacal medicine. At night
he hada fit of an epileptic character, apparently accompanied with some
delirium, and made so much disturbance that he had to be removed
to a ward by himself. Next morning he was in a state of complete
stupor, from which it was impossible to arouse him. IHe breathed
stertorously, and uttered at intervals a peculiar ery. On the night
of the 26Gth he expired.

At the post-mortem examination, which was made fourteen hours
after death, the kidneys were found to be much enlarged—one
of them weighed 10} oz. The surfices were smooth and intensely
congested, but through the vascularity a buff groundwork could be
seen. On section the cortex appeared greatly increased : it had a
purplish colour, which changed by washing to a speckled brown.
Under the microzcope the tubes were seen to be distended with
blood and epithelial cells, with much brownish granular matter.
The malpighian vessels were conspicuously injected.

The liver was hard and in a state approaching cirrhosis.

There was a small quantity of fluid in each pleura, the lungs wers
loaded with serous fluid, and contained some patches of extravasated
blood.

The brain was wet, but not unnatural in any other respect;
beneath the back of the scalp was some extravasated blood.

This rapid and congestive form of nephritis has never, so
far as I am aware, been traced to any cause but cold. There
is no line of demarcation between these and the more pro-
longed forms of the disease; the latter are by far the more
common. The time which the disorder arising from this
cause takes to reach a fatal termination varies, according to
my own observation, from a few weeks to about eight months,
When it ends favourably, which under judicious treatment
will be-the case in the majority of instances, it will mostly
do so in three or four months; often in a much shorter time.
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When a consequence of cold, as when it proceeds from scar-
latina, h@maturia marks the commencement in the great
majority of cases. With those which recover, hematuria is
nearly an invariable symptom, but it is less constantly present
in those which end fatally.

The progress of the disorder is such as has been sufficiently
detailed in the general sketch of the symptoms of tubal
nephritis. The only point which requires especial notice is
the change in the character of the epithelium which takes
place in the majority of the cases. The cells have a tendency
to become fatty, which is much more marked than when the
disorder has sprung from scarlatina or from any other cause.
In cases I have examined, this was not accompanied by any
obvious fatty change in other organs. The epithelium
probably becomes fatty as part of the change consequent
upon the inflammatory action. That fatty degeneration should
oceur in an inflamed tissue is accordant with all our know-
ledge, though in the searlatinal form of the disease, which has
shortly to be considered, it is the rule to find the epithelium
free from oil.

A more rare cause of tubal nephritis may be mentioned
as resembling external cold, insomuch as the source of the
disturbance is probably the secretion due to an organ other
than that which is attacked by the inflammation. When
one kidney has been destroyed or incapacitated by some
change confined to itself, it is not unusual for its fellow to
become diseased. It sometimes happens, indeed, as will be
shown hereafter, that when the primary mischief has heen
tubercular excavation, the remaining gland becomes, in
common with other organs, affected by waxy infiltration as
the result of the purulent discharge. But cases are known
to oceur in which, after the obliteration of one kidney the
other has become the seat of tubal inflammation, with its
characteristic symptoms and pathological changes. The
modus operandi is obvious. The remaining gland is unequal
to the double work, and becomes morbidly stimulated by the
duty thrown upon it.

Fatty de-
generation
the rule, |

Tubal ne-
phritis in
one kidney
from loss
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other,
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SCARLATINA.

In childhood this is by far the most frequent cause of the
disorder., A case of scarlatina rarely passes through its course
without some trace of albumen in the urine.

It would appear that in the course of scarlatina, as well as
in certain other febrile diseases, morbid products are left in
the blood which the kidneys take a share in removing.

The kidneys are irritated by the poison, which selects them
as a mode of exit. This view derives support from the fact,
that in other febrile diseases similar results follow, and also
from the observation which must have been made by every
one familiar with searlatina, that where the throat has suf-
fered severely, the kidneys are generally exempt. The
materies morbi may exhaust itself upon the throat, or may
remain in the system as a source of further mischief. It has
been thought that the kidneys become affected in conse-
quence of the inaction of the skin, which was supposed to
accompany the shedding of the cuticle; but it appears that
the kidneys are most endangered when the skin is affected
least. It is, however, an important practical fact, that the
action of external cold often acts as the immediate instigator
of the renal disturbance. In many cases where no renal
symptoms have been noticed, and convalescence has been
apparently established, a too early exposure to weather has
get up an attack of dropsy.

It is difficult to say in what proportion of cases dropsical
symptoms follow scarlatina. This appears to differ at differ-
ent times and in different epidemics. Dr. Hillier has found
the urine to contain more or less albumen in about half the
cases under his care during his experience at the Children’s
Hospital. From my own observation I should say that this
statement is rather below than above the truth.

How large a proportion of children who suffer from renal
dropsy have acquired the disease as a sequel of scarlatina,
will be seen from the fact, that at the Children’s Hospital,
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where children are treated up to the age of twelve, a series
of 61 cases of albuminuria— some in- and some out-patients
—gave 50 in whom the disorder was traced to scarlatina. 2
from measles, 3 from cold, and 6 from uncertain causes,
made up the tale,

The preponderance of boys over girls holds good in scarla-
tinal dropsy, as in tubal nephritis from other causes. Par-
ticulars have already been given bearing upon this point. I
may add here, that in Dr. Tripe's table, deduced from the
Registrar-General’s Report, out of 1,575 fatal cases of scarla-
tinal dropsy, 946 were of male, 629 of female subjects. It
is to be observed at the same time, that the deaths from
scarlatina are nearly the same for both sexes.

Scarlatinal dropsy is exceedingly rare under a year old.
As an exceptional case I may mention that a child ten weeks
old was under my care at the Children’s Hospital for dropsy
and albuminuria, consequent upon searlatina. It got quite
well. This is the earliest age at which, so far as I am aware,
the disease has been observed. Dr. Tripe has deduced from
the Report of the Registrar-Geeneral, that the deaths from
scarlatinal dropsy increase gradually until the fourth year of
life, when they are more numerous than at any other period.
They then regularly diminish in number, until after the age
of twenty they become exceedingly uncommon, Secarlatina
itself causes most deaths during the third year, and it is
the frequency of scarlatina, rather than the disposition to re-
nal disease, that renders scarlatinal dropsy so common among
young children. It has been shown that in a given number
of cases of scarlatina, dropsy is more frequent between the
ages of five and fifteen than before or after these limits.

The renal affection may come on at any period after the
first appearance of the febrile symptoms. 1t is often the first
sign of illness which attracts notice, though in such a case a
careful inquiry will probably show that the child has been
exposed to the infection of scarlatina, and has perhaps been
more or less feverish some days before. Dr. Tripe, who
has based his conclusions upon a very large number of cases,
states that though the dropsy may come on at an y period of
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the exanthem, even the earliest, that it most often appears
on the fourteenth day, but may be delayed even to the eighth
or ninth week.* The experience of Dr. West leads to a similar
conclusion. He assigns the second week of the disease as
the most common date for the commencement of the dropsical
symptoms, and believes that if delayed later, they gene-
rally take a mild form.

Of 43 cases at the Children’s Hospital, where the dates were
ascertained as nearly as practicable, 5 displayed symptoms of
dropsy within the first week, counting from the appearance
of the rash. In 27 the dropsy began at periods pretty evenly
spread between the end of the first week and of the fourth.
The remainder were attacked during the second month, 1
near the end of it.

Speaking generally, it may be said that after the end of
the first month the danger is small, but that until the end
of the second the patient cannot be looked upon as safe.

The characters of the complaint, when arising from this
cause, are those which have been described as belonging
to the nephritis of childhood. The course of the disease,
the secondary affections, and the mode of death, are such
as have been already detailed. A point of difference appears
to be in the slight tendency which the renal epithelium has
under these cireumstances to become fatty. It is possibly
owing to this that the scarlatinal form of the disease has a
stronger tendency to recovery than other forms of the dis-
order occurring in persons of the same age. This is also a
point of difference in another respect. Scarlatinal nephritis
is not attended with so much congestion of the kidney as
is sometimes observed under other circumstances. Even
the most acute form of the disease does not occasion the
purple engorgement which sometimes results from cold.
The characteristic white colour is early produced, and is
constant throughout the disease. The following cases are
characteristic.

# Dr, Tripe on Searlatinal Dropsy. Medico-Chivurgical Review for 1854
and 1854,
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Searlatinal Dropsy. Urine bloody and loaded with albu-
men. Pus seereted by rvenal tubes. Bronchitis. Gradual
increase of dropsy, which became general and excessive.
Patient gradually worn out by suffering. Evamination
of body.

Lydia Moore, a maid-of-all-work, twenty-two years of age, came
into St. George's Hospital, April 23, 1856, under the care of Dr,
Nairne. Five weeks previously, having up to that time had good
health, she had been attacked with scarlatina in a very mild form.
A week afterwards she went out on a damp day, and, as she
supposed, took cold. On the following morning the legs began
to swell, and she afterwards had severe and continuous pain in
the loins. When admitted she was generally cedematous; the
face was pufly and remarkably pallid; the pain in the loins con-
stant. The tongue was coated. The urine was scanty (sp. gr.
1017), and loaded with albumen, smoky in colour, from the pre-
sence of bloed. Abundant epithelial casts and pus globules were
found. The cedema increased. Cough came on with the character
of bronchitis, and there was occasicnal bleeding at the nose. At
the end of June the wdema was still on the increase; there was
evidence of fluid in the peritonewm, and dullness over the bases of
both lungs, without mgophony ; there was much cough and shortness
of breath. The tongue was now pale, edematous, and tremulous.
The pulse small, not rapid—86. The urine had now somewhat jn-
creaged in quantity, and was scarcely perceptibly smoky. The casts
contained pus cells, and loose pus cells were also found. The casts
are represented in plate 3.

In the early part of July the cedema was excessive: the breathing
was short, though there was now little evidence of bronchial affec-
tion. The patient was very drowsy. As time went on the wdema
increased, especially upon the right side, on which the patient
habitually lay. In additicn to the dullness over the bases of the
lungs, the precordial region now became dull, and a faint systolic
murmur became audible at the apex of the heart. The urine, ex-
amined July 19, was found to contain a considerahle quantity of
loose pus, and to be ammoniacal. The casts were less distinet than
formerly, probably acted on by the alkaline urine, Crystals of triple
phosphate were found.
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By the end of July (26th) the dropsy was enormous ; the cellular
tissue was distended all over the body. The breathing was much
impeded, and vomiting, which was now frequent, was a cause of
much additional distress, for the patient could not rise from a half-
recumbent posture, and with every attempt to vomit she appeared to
be in danger of suffocation. The pulse was now very rapid, and was
hardly perceptible. The urine was paler in colour, and nearly solid
when boiled, The casts, as before, contained pus globules. With
the beginning of Angust the serous accumulation began to ooze
through the skin from large visible pores, but without any sore.
This exudation took place chiefly from the thighs and back, and was
enough to soak four or five sheets in the course of the day. With
this the cedema diminished, the urine became more and more scanty,
and the patient died on the 10th, rather suddenly, as if from
fainting.

The kidneys together weighed 174 oz. The capsules were quite
thin and loose, the surfaces perfectly smooth, white, and uniform,
scarcely a streak of red to be seen. On looking closely, the lobular
markings could just be distingnished by lines a trifle darker than
the rest. The lobe divisions were exaggerated.

On section the cortex was anmmic, and beautifully white, like
ivory; it was inereased in bulk both between the cones and outside
them; the cones were increased too, but in a smaller proportion.

Under the microscope, the convoluted tubes were found to be
choked to opacity with epithelial cells and granular matter. The
gtraight ducts were mostly empty, or contained only a few scattered
cells; their epithelial lining having disappeared, so that only the
thin membrane was left. The tubes were everywhere in contact
with each other, there was no intertubular deposit, nor any inerease
of fibrous tissue.

The pleurs, the pericardium, and the peritoneum were all dis-
tended with serous fluid. The lungs were somewhat congested.
The wall of the left ventricle was thickened, the valves healthy.
All the other viscera were examined and found natural.

The treatment has not been dwelt upon in this case, as the ob-
jeet in view is to illustrate the course of the disease. The
measures used were hydragogue purgatives, and medicines given in
order to relieve bronchial affection,

The nature of the complaint was clear, the fact of its having
arisen from scarlatina being sufficient, of itself, to declare the exist-
ence of tubal nephritis. The attack was of a very severe sort. The
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intensity of the renal inflammation was evinced by the abundant
secretion of pus by the renal tubes; pus globules being imbedded
in the casts. The suddenness of the attack, the quick increase of the
dropsy, its extension into all the serous cavities, and the compara~
tively rapid course of the disease, are all characteristic of the in-
flammatory affection of the kidney. The sufferings of the patient
were, as is often the case with this disorder, very great; the only
relief she experienced was in death.

The following case is a type of a most intractable form of
the disease :(—-

Ingidious form of Nephvitis, following scarlatina, with
gastric disturbance, but seareely a trace of wdema. Urine
loaded with albumen and abounding with fibvinous
casts, but without blood. Convulsive attack. Death,

Ezamination of body.

Thomas Vallance, nine years old, was attacked with scarlatina,
August 8, 1866. On the 13th he came into the Children’s
Hospital, under my care. The attack was slight; the throat was
affected, but not severely, and the boy became convaleseent, the
urine being free from albumen. On the 25th, however, the urine
was examined, as a matter of routine, and was found to be leaded
with albumen (alb. %); the urine was reduced in quantity, but was
not discoloured. The boy looked as well as ever; he had no symp-
toms which could have drawn attention to the state of the wurine.
There was no evidence of his having taken cold ; nor had he been
allowed to leave his bed.

The skin was dry, and was peeling somewhat incompletely. Next
day the urine for twenty-four hours was obtained, and found to
amount only to 163 C.C., or about six ounces. There was no trace
of blood to be discovered. There were a few cells of renal epi-
thelium, and a great multitude of casts, consisting for the most part
of simple fibrinous cylinders, perfectly uniform and without strue-
ture. A few casts of a granular texture, imbedding epithelial cells,
were also seen. The child now had a heavy manner, the pupils
were large, and he had been sick; but he looked well, and had no
pain nor any trace of wdema; pulse 72. He was now put upon
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fluid diet, allowing, however, bread and butter ; ordered to drink
water plentifully, and had two drachms of infusion of digitalis every
four hours. Measures were taken to move the bowels, which were
obstinately confined. A little brandy was given to counteract the
depressing effect of the digitalis.

On the 27th the pulse had fallen to 52, and was not quite regular;
the brandy was therefore increased to two ounces daily, and the digi-
talis given only every six hours. The urine had now fallen to less
than three ounces in the twenty-four hours, still retaining the same
character. There was frequent vomiting.

On the 28th the pupils were conspicuously large, and the boy's
manner very slow. There was a trace of edema before each tendo-
achillis. He was not pallid, and still looked and felt pretty well. The
pulse was 68. He took less food, but very often vomited, especially
after the water, which was therefore not pressed. The urine now
amounted only to 45 C.C., or less than two ounces. Instead of the
digitalis he was ordered a diuretic draught containing scoparium,
acctate of potass, and nitrie ether ; this, however, was always vomited,
as was the brandy, the water, and almost everything else. He fre-
quently was sick, although he had taken nothing, hringing up green
slimy matter.

On the 29th there was no improvement; he was dry-cupped on
the loins, the slowness and irregularity of the pulse appearing to
prohibit the removal of blood. The diuretic mixture was changed
by the addition of nitre and squills. His manner, however, became
more slow and peculiar, the pupils more dilated ; no increase took
place in the urine, and on the 30th, as had been anticipated, he was
seized with epileptiform convulsions, a succession of which came on
and caused his death in two hours and a half. They were accom-
panied by foaming and biting of the tongue. Excepting the trace of
adema which was noticed above the heels, there was no dropsy
through the whole course of the disease. The features were always
gharp, and the face free from puffiness.

The urine was not in sufficient quantity to allow of the estimation
of all the components on any one day. The amount of each was
ascertained, some on one day, some on another; the general results
are as follows. The urea was estimated on several occazions. The
date of each observation is given.
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Summary of Urinary Constituents, §e., in 24 hours,

Wormal Qnantity,
abont a quarter the

Date of Observation Cuantity in 24 hours adult amount (for
cOmprison)
August 26 to 30, . Sp. gr. 1023 to 1024
S Qmantity 163 C.C, to 45 C.C
|| R Albumen = 725
T 1 Urie acid = - 14
B L S e Phosphorie acid = 016 079
SRR | S Sulphurie acid = 212 05
i R Chlorine = 017 20
P s ! Urea = 7 8:2
P ]| A S - = 16 e

Always aeid, and free from blood.

Urinary Deposit from the ease of Vallance,

Loose renal epithelium, and casts

containing clear fibrine and epithelium in various states.

Post-mortem.

The body weighed 38} Ibs. There was a trace of @dema about

the ankles.

The brain and all the other organs were carefully examined; all
were natural. There was no serous effusicn in any of the cavitics,
The kidneys only require description.

[ o .

I'he kidueys weighed 11 oz, 4 drs. The capsules were natural ;
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the exposed surfices were smooth and highly wvascular, from the
presence of a closely-woven network of minute injected vessels,
which gave a general pink tint. No vessels of any size could be seen.
The cortex was greatly increased, dense and firm in texture. It ap-
peared to consist of a fine intermixture of pink and buff materials,
the colours being disposed much in lines radiating from the vones to
the surface. Both cortex and cones dripped with blood. The econes
were of a deep purple colour. One of the kidneys is well represented,
plate 1.

Under the microscope the epithelium was found to be natural.
The part outside the nucleus was generally finely granular, a con-
dition frequently found when no renal dizease has existed.

The convoluted tubes were all filled with a fine granular material,
in which many epithelial nuclei could be seen. A section hardened
in chromic acid showed a general obstruction of the convoluted tubes
by a fine smooth-looking material, which completely plugged them
up, generally lying in contact with the basement membrane, which
had lost its epithelial lining. There was some dilatation of the cap-
sules of the malpighian bodies.

The case is peculiar in many respects. From the first it was
evident that it was attended with great danger. The worst cases are
those in which no blood makes its way into the urine. The in-
flammation appeared to give rise to a copious exudation of tenacious
fibrine throughout the whole tubular structure ; so closing the chan-
nels that the urine, scarce able to find exit, was voided in a quantity
not exceeding a tenth of its proper amount. The reduction of the
urinary solids was extreme. It may be observed that the urea fell to
its minimum on the day when the urine was most scanty; illustrating
the general rule that the amount of the urinary elements varies with
the amount of water. With the extreme gcantiness of the urine the
absence of dropsy is remarkable. This may possibly have been due
in some measure to the removal of fluid by vomiting ; though, until
late in the course of the disease, it did not seem that the quantity so
discharged was sufficient to make up for the decrease of urine. The
alteration in the pupils and in the patient’s manner, taken together
with the persistent vomiting, led to an anticipation of a convulsive
attack, which was verified by the result.

Although this case has been inserted to illustrate the natural
history of the disease, the treatment, in anticipation of what will
follow, has been described in some detail, the more particularly to
give an example of the failure _nf a plan which has been very gene-
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rally successful. This case, and another which closely resembled
it, are all which ended fatally of a large number of cases which
during the last seven years have been subjected to similar treat-
ment.* The rapid and extensive effusion of fibrinous matter
throughout the whole gland gave a virulency to the disorder,
against which any remedies would probably have contended in vain.

The following case is given as an example of an exceedingly
rare form of the disease. The scarlatinal origin was rather
surmised than ascertained.

Dropsy ; persistent diarvheea; peritonitis. Death. Urine
free from albumen. Kidneys well-marked cxamples of
tubal nephritis,

A child eighteen months old, named William Phillips, came into
the Children's Hospital under my care. e had cdema of the face,
especially of the eyelids, of the legs, and of the serotum. The child
was much emaciated and pale; the extremities were cold, the pulse
rapid—132. It was stated that two months previously he was
attacked with diarrheea, which had been present more or less ever
since. The dropsy had come on a fortnight ago. There was no his-
tory of scarlatina, though there appeared to be some trace of des-
quamation upon the legs.

The child was frequently fed with pounded meat and milk; a
little brandy was given, and opiates and astringents were prescribed
to check the diarrheea, which was still present. The motions were
bright green, and contained much undigested milk. The water,
when obtained, was tested, with a confident expectation of finding
it albuminous, but no trace of albumen could be discovered by
cither heat or acid. It was obtained on several occasions and ex-
amined, with the same negative result.

The diarrhea continued, influenced very slightly by the remedies
—opium, dilute sulphuric acid, tincture of the sesquichloride of iron,
and acetate of lead—which were given for the purpose of controlling
it. The child became very restless and fretful, vomited oceazion-
ally, and grew weaker. The quantity of brandy was increased to 3 oz.
daily. The child became paler, and had a sunken look. e lay
quiet and motionless, with an appearance of great prostration. The

* See paper by the Author. Edin. Monthly Journal, September 1864,




74 CLINICAL HISTORY OF TUBAL NEPHRITIS. [Cu. V.

diarrheea was still present.  The gkin was now very hot: 108+4; and
the pulse very rapid: 160, The edema had considerably extended.
It was conjectured that an attack of an inflammatory nature had
supervened ; and the lungs were examined, and found to be per-
vaded by the sounds of fluid in the bronchial tubes. The belly was
not tender, The child sunk a week after admission.

I was not able to see the post-mortem examination, but the kidoeys
were kept, so that I was able to examine them afterwards,

The body was emaciated (143 1bs.) and wdematous. Nothing was
noted unnatural in the state of the lungs, excepting patches of
collapse. The peritonenum contained several ounces of serum, ren-
dered turbid by pus and shreds of lymph. On the spleen there was
a thick layer of lymph. All the organs that have not been mentioned
were natural ; there was no tubercle. It may be stated, as furnish-
ing a standard of comparison for the kidneys, that the heart weighed
1} oz., the spleen the same.

The kidneys were round and full, as if swollen; they weighed 23
oz. The capsules had the amount of adhesion common at that
time of life; the surfaces were very anemic. On section the cor-
tex was increased, as compared with the cones, and was anmmic
and of firm close texture. When examined in a fresh state, most
of the cortical tubes were seen to be elosely packed with epithelial
cells and granular matter; some had lost their epithelial lining,
and were empty. The same conditions were made out with more
distinetness in a chromic acid section, the greater number of the
convoluted tubes being densely obstructed, while some were bare
and perfectly empty. The capsules of the malpighian bodies were
generally dilated, so that a considerable space existed between the
knot of vessel and the envelope. The epithelial cells, individually,
were perfeetly natural.

This case is of a kind uncommon, but not unknown. The absence
of albumen in the urine in this form of renal disease has been reported
by some writers, but I never recognised any other example. A
statement has even been made by M. Philippe, of Berlin, to the
effect that in sixty patients affected with scarlatinal dropsy he did
not find the urine albuminous in a single case.* If we presume that
in each of these cases the urine was tested we can only conclude that
gearlatinal dropsy in Berlin is very different from scarlatinal dropsy
in London. It may, however, be regarded as a fact that searlatinal

# Quoted by Jaccoud. Nouveau Dictionnaire de Mdédecine et Chirurgie,
vol, L. p. 547,
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nephritis may occur and give rise to dropsy, the urine at the same
time being free from albumen. The circumstance is probably one
of extreme rarity., In this case all the symptoms of renal disease
were present, excepting albuminuria. The peritonitis, which was
the immediate cause of death, was no doubt of renal origin. No
tubercles were found in the body.

Oraer DisEAses As cAUsES oF TuBAL INFLAMMATION.

There is much less to be said as to the origin of nephritis
from other febrile diseases. When it follows measles, it
appears to follow the same course as after scarlet fever.
There are two fatal cases assigned to this cause in the series
of Children’s Hospital cases I have referred to, and also two
in which recovery took place.

Dr. George Johnson mentions two cases of remal dropsy
from this cause, one of which recovered, and the other ended
fatally with inflammation of the lung and pleura. The
disease appears to be identical in all respects with the form
which follows scarlatina; differing only in the rarity of its
oceurrence.,

Albuminuria, usually of a slight and temporary nature, has
been found to follow or accompany diphtheria, erysipelas,
typhus, small pox, pyemia, cholera, and pneumonia; to be
produced by the vicarious elimination of bile, and as the
direct result of the poisons of cantharides, turpentine, arsenie,
&e.  Aleohol is apt to set up the disease in a more enduring
and severe form.

Among the disorders of the febrile type which have this
tendency, diphtheria deserves mention next to scarlatina and
measles., The sequence is more constant in diphtheria than
with either of the fore-mentioned diseases, though the dis-
turbance oceurs in a much milder form.

Diphtheria appears to have a tendency, even in its earliest
stage, to produce albuminuria, as we must suppose from an
inherent tendency in the produets of the disease, to irritate the
kidneys, The poison, to use the simile of Dr. Sanderson,
acts upon them like cantharides, which the moment it enters

Measles,

Diphtheria
f:q:m-mii:,r
produces
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the system manifests its presence by albuminuria, and pro-
duces its series of anatomical changes in the kidney. Dr.
Sanderson found the urine albuminous in every one of 8
cases, where this secretion was examined. Dr. Hillier states
that of 38 severe cases, albumen was present in all but 3.
In the fatal outbreak of diphtheria at Hertingfordbury,
Dr. Sanderson states that there was only one case in which
the urine was found to be free from albumen.”

The urine usually becomes albuminous during the height
of the disease, in most cases during the first eight or ten
days. The albumen may appear on the first day, rarely it
is delayed until the end of the third week, In Dr. Sander-
son’s cases the urine was found to be albuminous within the
first eight days in all but one case; in this it was not found
until the eighteenth. Dr. Hillier’s facts give a similar result.
In 13 cases in which the urine was made the subject of daily
examination there were 7 in which it was found before the
fourth day, it appeared in 10 between the fourth and the
ninth, in the remaining 3 between that date and the nine-
teenth. The urine usually resumes its natural character
with convalescence.}

The secretion, when thus affected, is scanty, deep in colour,
and of increased specific gravity, I have found it as high
as 1032, Casts are almost always present; they are trans-
parent fibrinous cylinders, either uniform or containing
epithelial cells or blood corpuscles. In one case under my
own observation the casts werve dark and granular. It is
stated that diphtheritic albuminuria is not accompanied by
any diminution in the amount of urea and solids exereted.
This, however, is very improbable.

If the diphtheria prove fatal, the kidneys are found to be
more or less congested, while there is some yellow opacity
of the cortical tissue, due to the accumulation of epitheliumn
and fibrinous matter in the tubes.

There are usnally no eonstitutional symptoms which can
be referred to the state of the kidney, though one case has

# Dr. Banderson. Brit. and For. Med. Chir. -Hﬂ‘i".,, vol. xxVv. P 193.
+ Dr. Hillier. Brit. Med. Journal, 1864, p. 347,
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been under my own observation in which there was glight
@dema of the ankles. Here the albumen was more than
usually persistent, lasting for three months. Large epithelial
casts were found. I am not aware of any case of intractable
renal disease which can be attributed to this cause. Some-
times large epithelial casts are found in the urine, thongh
there is no trace of albumen, and sometimes the casts re-
main long after the albumen has departed.

The febrile diseases which remain to be mentioned in
detail usually produce a condition of nephritis which is mild
and transient, and is seldom productive of dropsy or any of
the constitutional symptoms of renal disease.

Erysipelas is in a certain proportion of cases accom-
panied by temporary albuminuria, which comes on with
convalescence, and lasts but a short time. Sometimes the
disturbance of the kidneys is more serious. Johnson alludes
to the case of a child who was severely affected in this
way.*

The evidence that typhus fever is produetive of a condition
of nephritis rests more upon post-mortem observations than
upon clinical examination of the urine. The disorder, usually
alight and temporary, seldom attracts notice by its symptoms.
(ases have been recorded, however, of acute dropsy as the
result of typhus fever. Dr, Jolmson gives the details of one
in which the symptoms came on shortly after an attack of
typhus, though it was not quite clear that the relation was
that of cause and effect. Convulsions, apparently uremic,
have been noticed in connection with the same disorder,

The urine is stated to become sometimes albuminous
during the presence of small pox,t and the same condition is
frequent in py®mic patients. After death by pymmia the
kidneys are almost always found to be in an unnatural state.
The cortices are coarse in texture, firm, more or less yellow
in colour, and the microscope shows that the tubes are stuffed
with detached epithelinum and fibrinous matter,

* P, H. Bird. Erysipelas, p. 41. Dr. J. W, Beghie. Temporary Albu-
minuria: Edin. Monthly, Oect. 1852,
t+ Jaccoud. ILoc. cif.

Erysipelas,

Typhus,

Small Pox.

Pyzmia,




Cholera,

Janndice,

Acuta
Eheuma-
tism.

78 CLINICAL HISTORY OF TUBAL NEPHRITIY., [Cu. V.

It is well known that during an attack of cholera the urine
becomes albuminous. I am not aware that the abiding
symptoms of renal disease have ever been assigned to this
cause. The urine becomes albuminous, and contains renal
epithelium and transparent and epithelial casts.®* In pa-
tients who die of the disease the kidneys are found to be
congested, and their tubes distended with an excessive growth
of epithelium. It is difficult to say whether in these cases
the kidneys are irritated, as in scarlatina and diphtheria, by
a morbid poison, or whether, as seems not unlikely, they suffer
from the withdrawal of the watery fluid which is necessary to
their function. It is probable that with insufficiency of
watery fluid the elements of the urine may themselves be-
come sources of irritation.

In cases of jaundice, if the urine contain bile in any quan-
tity, it is almost certain to contain also albumen and epi-
thelial casts. The casts are generally very abundant, and
exhibit epithelial cells, or sometimes almost consist of cells
which are deeply coloured with bile. Sometimes, even where
no trace of albumen can be found, casts of this description
abound. In some cases casts are present of the granular
variety, consisting of broken down epithelium. It is rare to
find any constitutional symptom of kidney disease. In 8
cases of jaundice under my own observation, where the urine
contained albumen, there was only one where any cedema
was present. In that instance the disease was cirrhosis, and
ended fatally, in a boy eight years of age.

It sometimes happens that during acute rheumatism the
urine becomes albuminous, and it may be presumed that, as
in other disorders, a mild form of tubal inflammation is
established. The following case is in point,

Temporary Albwininwria occuwrring in the course of Acute
Bhewmatisin.,

Hannah Newland, twenty-eight years of age, was admitted into
St. George's Hospital on Feb. 24, 1860, with well-marked acute

* Johnson on Diseases of the Kidney, p. 76,
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rheumatism complicated with pericarditis. Friction was distinet all
over the heart, but the heart’s sounds could be heard separately,
free from murmur. There was some pain in the chest, restlessness,
and much prostration; the pulse was rapid, feeble, and irregular.
She was admitted on the eighth day of the disease. The urine was
found to be loaded with albumen, the clot occupying more than half
its bulk ; it was very scanty, loaded with lithates, and of high specific
gravity—1030. Many casts were found, some long and slender,
others of large diameter. The smaller of these contained large oil-
globules, the wider were granular and irregular, owing to the depo-
sition of lithates upon them. There was no @dema, nor any pain in
the loins. The patient gradually recovered. In the course of a week
the albumen had fallen to one-eighth, and no casts could be found.
The patient left the hospital without any albumen in the water, and
in apparent health.

In the same month of the following year the patient died in hos-
pital of pneumonia, which was associated with a syphilitic rupial
ulcer, and was apparently pyemic. The kidneys were found to be
natural in all respects, and before her death it had been ascertained
that the urine was free from albumen. The pericardium was uni-
formly attached to the heart, which itself was of natural size and
free from valvular disease.

The oceurrence of temporary albuminuria in connection with aeute
rhenmatism is sometimes due—when the disease is complicated with
endocarditis—to the detachment of fibrine from the valves, and the
consequent formation of fibrinous blocks in the kidneys. Under
such circumstances the urine becomes, as in this instance, albuminous,
and contains casts® But the present ease was not an example of
this affection. The heart’s sounds were distinetly heard, free from
murmur ; and the subsequent examination of the body, showing that
at that time the valves were natural, lent its support to the view that
they had remained intact though the pericardium had been affected,
The case, therefore, was probably not one of embolism. We must
suppose that either a temporary state of nephritis, such as sometimes
oceurs with erysipelas, diphtheria, &c., had been set up by the rheumatic
peison, or else that there had been a metastasis of the rhenmatism to
the fibrous tissue of the kidney. The first view appears the most
probable. It is consistent with experience to find temporary albu-
minuria occurring in the course of rheumatic fever, apparently from

*® See case in which fibrinous blocks were formed in the kidneys in conse-
gquence of disease of the heart, Dr, Weber, Path. Trans., vol. xvi. p- 160,
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one of these causes. I have never seen the post-mortem examination
of a person under such circumstances; without such evidence, the
exact nature of the affection must remain uncertain.

IRRITANTS FOREIGN TO THE SYSTEM AS CAUSES oF TuBAL
NEPHRITIS.

Among the articles of food or medicine which have the
property of setting up an inflammatory state of the renal
tubes, alcohol deserves the first mention. It is known that
this fluid, when taken constantly in excess, particularly in
the form of ardent spirit, is liable to produce chronie changes
in certain viscera; but at present we have to deal with its
more immediate action as an irritant of the secreting struc-
tures.

Dr. Goodfellow relates the case of a man about twenty-three
yvears of age, who was of temperate habits, and had good health
until he beecame barman in a large gin-shop. Soon after-
wards he was attacked with dropsy and albuminuria. These
symptoms lasted until, at Dr. Goodfellow’s suggestion, he
left his calling for a time. In the course of a month the
dropsy subsided, the albumen disappeared from the urine,
and with it the casts and blood corpuscles which had formerly
been present; the complexion regained its usual freshness,
and he seemed in perfect health. He now resumed his
occupation, and notwithstanding that he observed strict
abstinence in drinking, the symptoms recurred. Treatment
proved ineffectual so long as he retained his occupation,
He then took to a different line of life, and recovered rapidly
as before, and had no further return of his complaint.*  Dr.
Goodfellow argues that the disorder had been produced by
the inhalation of the vapour of alcohol, the patient having
been constantly engaged in drawing and serving raw spirit.

Renal dropsy, with the symptoms of tubal nephritis, is by

no means uncommon as the result of hard drinking. It ap-

# Dw, Goodfellow on Diseases of the Kidney, p. 177.
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pears, however, that this effect is more often produced by a
definite period of great excess—as a single protracted de-
baueh, or a sudden change from sobriety to drunkenness—
than by habitual intemperance. A young man was recently
under my care, with evidence of tubal inflammation—dropsy,
the urine containing much albumen, blood, a quantity of
renal epithelium, and epithelial casts —in whom the disease
followed his obtaining a situation in the docks with access
to the wine casks. He appeared to have made the most of
his opportunities, confessing to being drunk twice a week, and
taking as a minimum a quart of wine daily. After ten months
of this, without any ascertained exposure or other source of
disease, he was attacked with the symptoms described,

Cantharides, turpentine, as well as some other resinous
medicines, such as copaiva, and arsenie, also have the property
of rendering the urine temporarily albuminous; in other
words, of setting up nephritis of a more or less mild sort.

Cantharides, whether taken internally or absorbed by the
skin, frequently renders the urine for a short time highly
albuminous. I am not aware that cedema or any of the
constitutional symptoms of nephritis have ever been traced
to this cause. The urine appears to acquire an irritating
property, which acts most powerfully and injuriously upon
the mucous surfaces, the pelvis, bladder, and urethra, while
the kidneys themselves are affected in the same manuer, but
to a less extent. In such cases the urine contains renal
epithelium and casts of the tubes, as in nephritis from other
causes, though the disturbance is of a slight and temporary
nature. There can be no doubt that the remal disorder
thus produced is of the nature of tubal nephritis. For
an example of the irritating action of the tineture upon
diseased kidneys, I may refer to the case of Worthy White,
p- 50.

Turpentine appears in some cases to have an action upon
the kidneys similar to that of cantharides. The urine has
become albuminous and even bloody after a dose of tur-
pentine, and the same effects have followed the taking of
copaiva. As the result of either of these drugs used medi-
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cinally, albuminuria is, however, very rare, and when it
occurs, transient. I am not aware that the general symp-
toms of nephritis have ever been associated with the al-
teration in the urine thus produced. Renal dropsy has,
however, been attributed to the inhalation of turpentine, a
process by which the organs may be acted on for a much
longer time than could result from any legitimate use of the
drug as medicine,* .

Dr. 8. Weir Mitchell t has related instances of cedema
following the use of arsenie given as medicine. In some of
these cases the urine was found to have become albuminous,
containing at the same time casts of the kidney tubes,
The cedema and the albuminuria came on repeatedly upon
the use of the arsenie, and subsided upon its discontinuance.
It therefore appears probable that a temporary state of in-
flammation of the kidney tubes was produced by the irritation
of the poison; but the facts we as yet possess bearing upon
the subject are not sufficient to allow of any confident con-
clusion on the point. It appears from Dr. Mitchell’s state-
ment, that persons have become czdematous in consequence
of taking arsenic, without the appearance of albumen in the
urine.

Lead has been regarded as a renal irritant, but it will be
shown hereafter that, though lead may cause albuminuria, it
is not associated with the disease in guestion.

Lastly, it has been stated, but on insufficient evidence, that
mercury has the power of producing albwminuria.

Thus it appears that inflammation of the kidney tubes may
be set up by a great variety of renal irritants, some arising
in the body, others introduced from without. The severity
and duration of the ill“iitlllj't:ltﬁl‘}‘ attack depends much upon
the nature of the cause. The various morbid and foreign
irritants which have the power of producing the disease
differ much in the disturbance they produce. Thus the
matter which comes upon the kidneys as the result of a
certain action of cold is more mischievous than the poison

* Goodfellow, Diseases of the Kidney, p. 40.
t New York Journal of Medicine, June 1865,
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of scarlet fever, the poison of scarlet fever more mischievous
than that of diphtheria, Alcohol, among introduced irri-
tants, gives rise to the most protracted and dangerous form
of the disease. Turpentine may perhaps come next. It is
probable that one reason for the greater power for evil which
alcohol and perhaps turpentine possesses is due to the
continued or repeated manner in which these substances
are apt to be presented to the system. Mere drugs like can-
tharides, which are purely medicinal, are necessarily of
transient operation, and only give rise to a very temporary
disturbance.

Whether the attack is severe and attended with dropsy
and other gul!(‘r;ﬂ symptoms, or is so :-:liH'ht as to be evinced
by nothing else than a temporarily albuminous state of the
urine, the disease is essentially of the same nature. The
only difference is one of degree. Even in the mildest cases
the urine contains the characteristic casts and epithelial

deposit, and when there oceurs an opportunity for examina-
tion of the kidney the tubes are found to be obstructed with
epithelial gt'{mth.
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CHAPTER VI.
TREATMENT OF TUBAL NEPHRITIS.

Tuene are few disorders which are more under the influence
of medicine than is the catarrhal inflammation of the kidneys.
Under some plans of treatment, plans which were almost
universally adopted, and still have their advoecates, the dis-
order is one of heavy mortality. Under other cireumstances
the danger is so small that if once the complaint be recognised
a recovery may be reckoned upon in a large proportion of
cases. Without treatment of any kind there is reason to
suppose that a majority of the subjects of it would recover.
After the sketeh which is given in the note* of the methods

# Dir. Bright,! writing in the year 1827, and again in 1836, advises hlood-
letting at the commencement of the disease—* general bleeding, frecly practised
and quickly repeated.” Dut in the cases which he reports this measure ap-
pears to have been used in a diseriminating and cautious manner. The same
physician advises the use of purgatives; particularly bitartrate of potass, by
itzelf or with jalap ; diaphoretics, not excluding antimony, and diureties, parti-
cularly squills and digitalis. He appeals to his own experience as testifying
to the injurious effects of mercury.

Dr, Christison? urges blood-letting in the early stage of the disease as an in-
dispensable measure. In the published cases blood-letting was practised to an
extent which in these days appears incredible, and the results are such as to
furnish the strongest argument against the precepts of the author.

He recommends eounter-irritation to loins in the form of blisters, issues, and
sotons, and *the general antiphlogistic regimen—which should in no case be
relaxed until the force of the cireulation has been broken.! It appears strange
that Christison, writing twelve years after Bright, should have varied from his
practice in a direction which appears contrary to the progress of medical
opinion. Since this date venesection has gradually fallen into disrepute,

¢ Bright's Med. Reports, vol. L p. 70, Bright's Guy's Heep. Reports, 1838, p. 373
* Granular Degencration of Kidneys, 1539, p. 132,
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of treatment resorted to by physicians whose opinions must
carry weight, it remains for the author to indicate the line of
practice which he holds to be advisable.

First, as to bleeding. The rapid tendency of the disorder
to an@mia, and the apparent association of some of the worst
symptoms, the convulsions for instance, with this condition,
must be regarded as a caution against the abstraction of
blood. In its power of impoverishing the blood, the disease
is, so to speak, its own phlebotomist; beside which the
readiness with which, in most cases, the kidney relieves itself
by hemorrhage, makes artificial depletion unnecessary even
where it might otherwise be thought desirable. Never-
theless it must be allowed that when the disorder is acute
and the patient plethorie—particularly in such cases as come
on from cold—the urine being extremely scanty, it some-
times appears that a moderate cupping from the loins does
good. Dry cupping may be often used as a safer course.

Much mischief has probably been done by the early resort

more especially in this disease, in consequence of anemic tendencies of the
complaint.

Dir, FProut, in his recommendations as to treatment, does not differ materially
from the practice of Bright.

Dr. Todd, in the treatment of acute renal dropsy, restriets general bleeding
to cases where its purpose is to relieve congestion of the lungs, Ho depends
chiefly on purgatives, sudorifics (avoiding Dover's Powder, the opium which it
contains in his view tending to diminish the secretion of urine), and diuretics,
withholding squills and cantharides in acute eases, as likely to increase the
renal irritation.

Dr. George Johnson' in speaking of what he terms ‘acute desquamative
nephritis,” dwells npon the importance of external warmth., He advises the
free use of diluents, proposes to act upon the skin by means of hot air-baths and
antimonials, and upon the bowels by saline purgatives, jalap or coloeynth.

Dy, Benee Jones® advises external warmth—particularly when the disease has
resulted from cold—warm baths, vapour baths, and warm clothing. Blood-
letting, if performed at all, should be, as he thinks, from the arm, not far from
the loins, while the medicines advised are antimony, digitaline, and in the
later stages lodide of potassium. Beside such measures to affeet the general
disease, hot air-baths and hard purging are advised as a means of getting rid
of the dropsy, and finally iron, and certain diuretics, as nitre, cream of tartar,
seoparium, and cantharides.

! Johnson on Diseases of the Kidney, 1852, p. 125,
* Mol Times, Jan, 13, 1506,
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to hard purging and means of violent diaphoresis, such as
vapour baths.

A general rule holds good in albuminuria, that the solid
urinary constituents vary with the amount of water excreted.
This suggests the importance of inereasing, if possible, the
aqueous part of the urine, relying on a simultaneous increase
of the other constituents; and if we have regard to the me-
chanism of the disease the same practical maxim must follow.
The urine is impeded in its exit by the obstruction in the
tubes. The more completely and generally these are stopped
up, the greater the reduction in the quantity of urine. It is
the character of the disorder, that from causes which have
been sufficiently explained, an extravagant epithelial growth
takes place in the tubes, which are narrow, tortuous, and
easily blocked up. To prevent dangerous obstruction it is
essential that a sufficiency of fluid should wash out the dis-
turbed and accumulating cells. Hydragogue purgatives and
vapour-baths, while tending comparatively little to remove the
elements especially belonging to the urine, divert the water
which is wanted for this purpose.

The whole mischief results from the blocking of the tubes.
It is this which prevents the escape of the urinary products,
and compels them in their own form, or in a more primitive
shape, to accumulate in the blood. If the tubes can get rid
of their contents the congestion of the gland will be relieved
by free secretion, the system will be cleared of its impurities,
the organ will gradually be restored to its healthy state, and
recovery will result.

There can be no doubt that it lies in the scope of the
medical art to assist or to hinder this salutary process. What
we can do to assist may be shortly stated.

The object to be attained is simply to cause the passage of
fluid through the kidney, while at the same time we avoid
the use of such drugs as would add to the existing irritation.
Of all diuretics water is the most valuable. The patient may
be restricted to a fluid but nutritious diet, while pure water
is taken freely, In children, when the kidney responds
readily to this simple stimulant, the disease will generally
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recover without further treatment. In grown persons, or in
children when the disease is severe, digitalis is a most valuable
adjunct.  Of all drugs this one is of the greatest value in the
treatment of nephritis, and was indeed first used in medicine
as a diuretic in renal dropsy. If the dropsy be excessive, and
the urine correspondingly scanty, it is well to await a certain
amount of diuresis by its means, increasing the fluid which
the patient takes in a gradual manner, as the kidney becomes
able to deal with it. I believe the best preparation of digitalis
is the infusion ; the doses may vary from one to four drachms,
according to the age of the patient, repeated twice or thrice
in the day, or in a severe case as often as every three or four
hours, until the urine has become increased in quantity.
The purest water should be used; patients do not object to
distilled water. Two, three, or four pints a day may be
taken aceording to the age and other circumstances.
Fomentations of digitalis leaves upon the loins have been
highly recommended, and may be tried where other plans
fail, though in my hands they have not met with much sue-
cess, The subeutaneous injection of digitaline, as yet, so far
as I am aware, untried, is a more promising expedient.
Under such treatment, in the great majority of cases the
urine will inerease, the dropsy diminish, and the patients
pass into convalescence without the occurrence of the various
secondary evils which tend to swell the mortality of the
disease. After the acute stage has passed, it is advisable to
give iron, the perchloride for example, at the same time
diminishing the quantity of digitalis. Subsequently acetate
of potass, which may be advantageously combined with acetate
of iron, or bitartrate of potass with steel wine, may be used
to keep up the diuretic action. When the dropsy has passed
away, the diuretics may be discontinued altogether, and ferru-
ginous medicine given,either alone or with quinine. The eitrate
of iron and quinine answers well. If the urine still remain
bloody, perchloride or sulphate of iron appears most effectual
in restoring its natural character. Gallie acid, which has
been often recommended under such circumstances, is in my
experience perfectly useless,. When the urine has become
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copious the extra fluids may be discontinued, and if the
tongue be clean and the appetite good, as will be the case if
no complications are present, more substantial diet may be
allowed. If the ailment should continue, and the urine be
obstinately scanty, that is if the disorder tend to assume a
chronic form, more stimulating diuretics may be resorted to;
scoparium, nitre, juniper, and squills. Probably some cases
oceur, which under any treatment will end fatally. The case
of Vallance is an example of a very intractable form of the
disease.

Injurious Formerly it used to be common to treat renal disease in a

results of i e e ; i

hard purg- S0mewhat indiscriminate manner by purging and sweating,

e Hﬂg perhaps compound jalap powder every other morning, a
vapour bath every other night. This exhausting plan was
based upon the notion that the disturbed kidney, like a
broken bone, stands in need of repose, a condition which was
sought to be attained by exciting a viearious activity on the
part of the bowels and the skin. But it is evident, from the
want of success which attends this practice, that whatever
good may be done, by way of relieving the gland of its work,
is more than counterbalanced by the evil which results from
the misappropriation of the aqueous fluid which is needed to '
keep the tubes clear. It may perhaps be fairly said that the
repeated use of hydragogue purgatives should be limited to
obstinate and hopeless cases. If life is threatened by drop-.
gical effusions into the pleure or elsewhere, temporary relief
may be given by a brisk dose of elaterium, or compound jalap
powder ; but this course should not be adopted until the
failure of other measures has stamped the kidneys as irre-
coverable.

Antimony.  Antimony has been recommended by several competent
observers in the early stages of this disorder. 1 ecannot
adduce my own experience in its favour ; I am sure indeed
that most cases will recover without it. There can be no
objection to its use in a severe and recent case, particularly
if other medicines have been used in vain.

It is the experience of the author, that under such manage-
ment as has been advised the symptoms of the disease

A
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seldom become pressing, and intercurrent disorders are com-
paratively rare. Should especial ecircumstances eall for
additional measures, these should not be allowed to super-
sede the general plan of treatment. ;

As to the dropsy, if so excessive as to call for mechanical
relief, acupuncture may be performed. But this serious
operation—for in remal dropsy it is no less—will seldom be
needed, It should be done in such a manner as to secure
the greatest drainage from the fewest possible punctures;
made with a needle, not with a lancet.

Erysipelatous inflammation seldom fails to follow the
operation when the punctures are close and numerous. It
is undoubtedly true, as remarked by Dr. Goodfellow, that
vesications and sores which form of themselves upon dropsical
limbs are less often followed by inflammation than openings
made artificially. I may draw attention to the case of
Nash (p. 47), where one leg which had been pricked with a
lancet inflamed and suppurated, while the other, upon which
a needle had been used, did well.

The aceumulation of fluid in the serous cavities will seldom
require or admit of paracentesis,

For the treatment of the convulsive or other uremic
attacks, it is necessary to have regard to the anmmic state of
brain by which they are accompanied, and to the fact that
they are apt to come on after protracted vomiting or ex-
haustion from some other canse. Blood-letting of any kind
is out of the question. It is doubtful whether any benefit is
derived from blisters. The attacks, when of the convulsive
character, frequently pass off of themselves, leaving the
patient much as before. The treatment must be directed
towards two ends— the relief of the cerebral disturbance, and
the removal of the aceumulated poison which is the source of
the irritation. The urgency of the symptoms is relieved by
the use of alcoholic stimulants, small opiates, and even
the inhalation of chloreform. Stimulants and small doses
of laundanum or Dover's powder probably do goed in
restoring the cerebral ecirculation. Extreme caution is
necessary in the use of opiates in this disease. The
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doses must be very small; 5 or 6 drops of laudanum, for
instance, In determining wpon the use of opium, a very
dilated state of pupil may be taken as an indication for its
use (see case of Geo. Taylor, p. 94). Chloroform, which
must be used with great care, probably acts by destroying
the sensibility of the nervous centres to the irritation of the
poison. This remedy undoubtedly has the power of holding
in check uremic convulsions. Such measures as have been
described, however, are but palliative, and must be used with
caution and judgment. But since the convulsive attacks are
often attended with immediate peril to life, it may become
necessary to have recourse to means which avert the pre-
sent danger, though they have no permanent result, It
1s essential at the same time that measures should be taken
for the removal of the peccant material. First in importance
is the restoration, as far as may be, of the action of the
kidneys. Probably, inits effect in removing urinary elements,
a little urine is worth a great deal of any other evacuation.
The bowels may be acted upon, even by aperients of the more
active sort—jalap, elaterium, or croton oil ; and means may
be used to promote the action of the skin. Diuretics in any
variety may be used, with the single exception of cantharides,
and diaphoretic measures may be superadded ; though with
the exception of the vapour bath, which is seldom safe under
such circumstances, they do not appear to have any marked
power of lessening the uramic condition.

Pneumonia, pleurisy, peritonitis, and the other inflam-
matory complications, must be treated in such a manner
as not to interfere with the management of the primary
disease. Mercurials, if ever of use in such inflammations,
are worse than useless when these are the offspring of
renal disease. The most disastrous consequences  have
been known to result from small doses, I might instance
the case of a boy with scarlatinal dropsy whose death was
caused by sloughing of the cheek produced by a single dose
of grey powder—35 grains. There is not the same ohjeetion
to the use of antimony. Probably the more the inflam-
matory complications of the disease are left to external
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applications, such as poultices, fomentations, &e., the better.
Should the patient be attacked by erysipelatous inflammation,
in addition to local measures it will often be necessary to
give stimulants, or increase such as are already in use.

The following cases illustrate the treatment of the disease
under the various circumstances which have been described.

General Dropsy with albwminous and bloody urine, conse-
quent probably upon exposure to cold. Recovery under
treatment by water.

Eliza Crossland, fifteen years of age, an errand-girl, who was much
exposed to weather in her calling, became a patient at St. George's
Hospital Nov. 28, 1860. Eleven weeks before, she had ¢ caught
cold,’ she said, but could not tell how. She had headache, congh,
and was confined to bed. Five weeks later the water became
dark, and swelling spread over the body, face, and limbs. She had
pain in the loins, and the urine was passed with frequency. She
had never had scarlet fever,

When admitted she had a puffy face and pasty complexion. The
legs were cedematous, though less so than formerly, The pleur® con-
tained fluid, for there was dullness over the lower part of each,
before and behind, with want of breathing and absence of fremitus.
There was a short cough with trifling expectoration j the respiration
was rapid, 62 in a minute, the pulse 96.

The urine was almost the colour of porter, with a consider-
able flocculent deposit after standing, It was acid. Sp. gr. 1015,
Albumen =%. Under the microscope numbers of casts were seen,
composed of dark granular matter, probably broken down
epithelium, tinged with blood; there were others, clear and
fibrinous, imbedding epithelial cells. Beside blood globules
in abundance, there were cells of renal epithelium, and a few
pus cells. Dr. Bence Jones, under whose care the patient was,
kindly handed her over to me for treatment. She was put upon fluid
diet, which included a sufficiency of beef tea, and she had four pints
of distilled water daily, which she drank without difficulty. Under
this system all edema disappeared, and improvement took place in
every respect. On January 16, the quantity of albumen in the
urine was so small that it required a considerable quantity of urine
and a careful use of nitric acid to detect it. There were still numbers
of casts, Tust-coloured cylinders of granular matter, apparently con-
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sisting of broken down epithelium mixed with blood. A few loose
bluod corpuseles were seen under the mieroscope, though there was
not enough blood to tinge the urine. The aspect of the girl was
now that of health, the cheeks were quite rosy, all the edema and
pleural effusion had disappeared. Her diet was improved. A
month later (Feb. 19) no albumen could be detected, nor could any
blood cells be found. After long search one or two casts were
found of the kind seen before. She was now in perfect health,
robust and strong, and able to do much of the work of the ward.
She left the hospital perfectly well. She came to show herself
in the following April, according to instructions, and has since re-
mained in health. She was last seen in the autumn of 1866.

In this case the age of the patient, and the evident fact that the
disease arose from cold, made the diagnosis almost a matter of cer-
tainty. She recovered completely under the use of so simple a
diuretic as distilled water. The case is related as one among a
great number where the same result has followed similar ineasures.

Tubal Nephritis from ecold. Urine highly albuminoues,
(Edema, Ascites, Treatment by water, digitalis, and
iron. Relapse produced by a blister.  Trace of albumen
long evident after apparent recovery.

Edward Hill, seven years old, was brought to the Children’s
Hospital Sept. 3, 1864. A fortnight before, being then perfectly well,
he was seized with cough and shortness of breath, which his parents
said had come on after an exposure to cold. Four days later the
face and legs began. to swell, the chest symptoms subsiding at the
same time.

When he came under observation the fice was bloated and pallid,
the legs and genital organs were swollen with wdema, the belly
distended by fluid in the peritoneum. The chest was resonant,
the pulse 112; the tongue nearly clean. The urine was highly
albuminous (albumen = ).

He was put upon a fluid diet; 3 pints of water were ordered
daily, and a drachm of the infusion of digitalis every six hours.

On the 11th all the cdema had gone. The swelling was only
perceptible in the belly. The tongue was clean, pulse 100. The
albumen was in about half the proportion before noted. The medi-
cine was now given less often, and on the 14th, the improvement
still going on, some perchloride of iron was added.
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By the end of the month the albumen was reduced to a mere
trace ; there was still fluid in the peritoneum, though there was no
trace of dropsy elsewhere. The child was pallid. The diet was
now improved, meat being given every day, the water treatment was
continued, but in place of the former medicine, a mixture contain-
ing ten grains of acetate of potass, and two of acetate of iron, was
given three times a day. The albumen gradually diminished, and with
it the ascites, until October 22, when no sign of the latter remained,
and the child appeared to be in health in all respects, excepting that
a trace of albumen could still be detected in the urine. The diuretics
and the water were now exchanged for sulphate of iron and after-
wards gallic acid, but the trace of albumen remained, the child all the
time being, as it seemed, perfectly well. In December (14th) it was
determined, though not without misgiving, to try the effect of counter-
irritation.. A blister was put upon the loins, and the sore kept open
by means of blister cintment. The immediate effect of this treat-
ment was a great increase in the quantity of albumen in the urine.
After a time, under such measures as had been at first adopted,
the albumen again became reduced to a barely perceptible quantity ;
this remained without change, the health of the child being perfect.
On January 18 he was dismissed in this condition. He came back
to show himself on the last day of the following February, by which
time albumen had ceased to be evident to chemical tests. He was
in perfect health.

The attack, one of inflammation of the tubes of the kidneys,
came on apparently from eold, and in consequence presented a
less promising aspeet than if it had arisen from scarlatina. As in
many cases of the same sort, a trace of albumen lingered long
after the patient was well in every other respect. Gallic acid,
as is usual in such cases, proved useless. The injurious action of
cantharides in the inflammatory form of albuminuria, whether
applied internally or externally, was displayed by a great increase
of albumen after the application of the blister. The final removal
of the last trace of the disease was due to time, not to treatment.

Searlatinal Dropsy. Treatment by water, digitalis, and
iron. Recovery without complications.

William Floyd, one year and nine months old, came under my
care as an out-patient at the Children’s Hospital, on December 19,
1861. Three weeks before, the rash of scarlatina had appeared ; a
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fortnight later the belly, and then the face and legs, began to swell.
The bowels were loose.

When seen he was puffy and pale, with elastic swelling of the
limbs, which did not ¢ pit,” a very usual state of things with children.
The belly was swollen and fluctuated; the urine smoky and
intensely albuminous. He was ordered half a drachm of the in-
fusion of digitalis, with two minims of tincture of sesquichloride of
iron, three times a day, and to drink in the course of the day two
pints of spring water beside his ordinary fluids.

When seen on the 23rd, he was no better, the urine had not
increased, and on enquiry it was found that he had not drunk all
the water. The digitalis and the tincture of iron were doubled in
quantity ; he was ordered to be strictly confined to liguid food, and
the water was enforced. At the next visit, on the 26th, all @dema
had gone, though the belly still contained fluid. The urine was
still bloody, but was much less albuminous. The same system of
treatment was persisted in. On January 19 all dropsy had dis-
appeared ; the urine contained no blood and only a trace of albumen.
Under the action of sesquichloride of iron this rapidly disappeared ;
the child returned gradually to his ordinary way of living, and was
dismissed in perfect health. Neither ®dema nor any trace of
albumen could be discovered after Jannary 9.

The case illustrates the treatment of the uncomplicated disorder.

Searlatinal Dropsy, with convulsive attacks. Recovery.

George Taylor, three years of age, had an attack of scarlet fever which
was followed by swelling of the face, legs, serotum, and belly. Diar-
rheea came on and the swelling subsided. The bowels remained loose
after the swelling had entirely disappeared. He was then attacked
by vomiting, which was frequent through the whole of one night,
and in the morning three well-marked epileptiform fits oceurred in
succession. Between the fits, and subsequently, he was drowsy.
He was now brought to the Children’s Hospital, and became my
patient. He was extremely pallid, but without dropsy, except
that the face was puffy. The head was hot, the tongue coated,
the pulse rapid, 160. The urine was scanty, the colour of dark
sherry ; when boiled the clot of albumen occupied half the
bulk of the flnid. He was ordered to be fed entirely on fluids, in-
cluding strong beef tea, to drink two pints of spring water daily,
and to take half a drachm of the infusion of digitalis, with half a
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CHAPTER VII.
GRANULAR DEGENERATION—MORBID ANATOMY.

Tiur external features of kidneys affected by this disease are
so obyvious that they cannot be mistaken, while the minute
changes by which the outward form has been modified are
no less evident to microscopic examination.

In using the terms granular’ and ¢ granulation,” it must
be understood that they refer to the state of surface, as to
smoothness or the want of it. A granular kidney is one of
which the surface, when the capsule has been removed, instead
of being level and smooth, has upon it little projections, each
of which forms the segment of a sphere, and which have been
deseribed as granulations.

Some kidneys there are which, when str ipped of their
capsule, remain smooth and polished, but which appear to
contain in their substance specks of white matter (see p. 26).
These have sometimes been described as granular kidneys,
but are not granular in the sense in which the term is here
used, and are totally distinet pathologically.

In kidneys which have acquired granular outsides there has
invariably taken place a certain definite change in the fibrous
tissue by which the tubes are separated. Of this the alteration
of surface is at once the result and the proof. The change is
closely analagous to that which produces cirrhosis of the
liver. A morbid increase in the intertubular tissue of the
organ begins at certain points upon the surface and extends
inwards. The new growth as it is formed contracts, and in
contracting not only encloses and compresses such parts of
the gland as are in its path, but draws in the surface at its
point of origin. This, taking place at regular intervals,
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results in alternate elevations and depressions, or in other
words in granulation, the size of the granules being regulated
by the distance between the starting points of the new
formation. :

The obvious changes to which this process gives rise may
be shortly sketched, before proceeding to the more minute
details which will rest on microscopic evidence,

EsrLy STAGE oF GRANULAR DEGENERATION.

The first change which we ean recognise as a result of the
disease is unevenness of surface. The capsule is perhaps
more adherent and thicker than natural. On removing it
some part of the surface has lost its even curve and is beset
with little half-formed projections of small size and almost
inappreciable prominence. Often between some of these
granulations veins may be detected, visible to the naked
eye and having somewhat of a stellate arrangement. The
colour of the organ is not at first much altered, it is perhaps
of a somewhat reddish or congested tone. On section such
a kidney could hardly be distinguished from one in health ;
it may be that the cortex has a slightly red colour, and coarse
grain, and possibly one or more small cysts may be detected
in it. It is not much altered in bulk. In texture it is
perhaps harder than natural. Such are the more obvious
characters of a kidney in an early and incomplete state of
granular degeneration.

If a section of such a kidney be examined with the miero-
scope we find little fibrous processes, starting inwards from
the depressions, which often imbed shrivelled tubes. Perhaps
such contracted remains are all that indicate the path of the
exudation. The deep parts are as yet free from any change,
and the majority of tubes natural in all particulars, though
bere and there one may be seen packed with granular matter,
or clear fibrine, The epithelial cells are natural in all
respects. It has been stated that this disease depends upon
a crumbling or disintegration of the epithelium ; but I have
never been able to find any alteration in the cells, excepting
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now and then a deposit of oil in their outer part—a change
which, as has been intimated, occurs in all varieties of renal
disease, and also in health.

It may be necessary to add te these statements, that such
kidneys as have been described as in this early condition of
the disease have been obtained from persons who have died
of some disorder not remal, There is as yet neither dropsy
nor albuminuria, nor any change by which the incipient
disease can be recognised.

ADVANCED STAGE.

The appearance of kidneys which have reached an advanced
and well-marked condition of granular degeneration is very
characteristic. They are usually reduced in size, sometimes
so much so thata kidney which should weigh five or six ounces
may weigh only two or three. The longer the disease lasts
the smaller the kidneys become. In some ecases the organ
has its natural weight, or is even rather increased. Sometimes
the disease appears to have progressed faster in one kidney
than the other, causing an inequality of size.

The shape has lost its regularity in consequence of the
shrinking having taken place unevenly; often the central
portion seems to have fallen in more than the ends. The
capsule is generally thickened, opaque, and adherent, though
it will generally come off without tearing up the substance.
The surface exposed is studded with prominent hemispherical
grannlations often about 1z of an inch in diameter, though
they may be either larger or smaller than this. These granules
ugually have a light colour like that of parched peas, while
the depressed spaces between are tinted with vascularity, so
that they have a purplish or faint red eolour. The superficial
vessels are only seen in these intermediate spaces where an
irregular network often exists, forming a contrast with the
prominences which are always bloodless. Cysts are often
conspicuous on the surface. When a section is made through
the centre of the gland the cortical part, especially near the
surface, appears to have undergone most alteration. Often
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the part lying between the cones and the capsule is reduced
to the thinness of a shilling. In colour and texture it has un-
dergone much alteration. The natural brown colour has been
replaced by a yellowish grey or buff, which often appears
closely mingled with a red tint, as if two materials, a red
and a yellow, were closely intermixed. The grain is closer
and firmer than in the natural state. Cysts are often found
both in the cones and the cortex. The cones are less affected
than any other part of the organ; when altered they assume
a yellowish or buff colour, approaching that of the cortex.
A pair of kidneys affected as deseribed are represented in
plate 4.

When the disease has arisen from long-continued renal
congestion, as the result of heart-disease, the kidney is larger
and presents a much redder colour, both within and without,
than when it has come on from other causes. The granula-
tions are smaller and more indefinite, and the distinction of
colour is less marked between the granulations and the de-
pressions. The organ is harder and more brittle, and is
often loaded with blood which obsenres its structure, so that
it is not until the injection has been removed by scaking in
water that the buff colour of the cortex is apparent.

The anatomy of the diseased organ is best made out in
translucent sections, which display all the parts in their
natural proportion and relation to each other., It is neces-
sary that the preparation should include the capsular edge.
The chromic acid plan answers best. A section made from
a portion of the fresh tissue congealed in a freezing mixture
will answer the purpose, or from a part hardened by boiling.
It was by the latter method that the intertubular forma-
tion was first demonstrated. The fact that the same appear-
ances are even better shown by other methods of preparation
is an answer to a suggestion which has been made that the
alterations in question were produced by the processemployed.*

The wicroscopic appearances in advanced granular de-
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fibrons tissue in the organ. This has acenmulated around
the malpighian bodies and the blood vessels, so that when
either are crossed by the section a thick fibrous ring is seen
surrounding them.

The most conspicuous alterations are immediately under
the capsule, which itself is thickened and adherent. At the
points of superficial depression streamlets of fibrous tissue
pass into the organ imbedding the malpighian bodies, which
retain their size, and the tubes which become compressed,
to mere microscopic threads. As the fibroid material extends
inwards it becomes diffused, and spreads over and between

Section of an advanced granular kidney from a gomty subject, showing the
destruction of tubes conssquent upon the contraction of the fibrous tissue,
and the consequent aggregation of the malpighian bodies. a8, capsular sur-
face, ¢ ¢, malpighian bodies, A few tubes are seen at the deeper part of the
gection.

all the tubes in its vicinity. The fibrous growth may be seen
opposite each depression, as in plate 5, of visible breadth ;
or its existence may be chiefly indicated by the contraction
it has eaused, so that an angular space under the capsule is
seen filled by the shrivelled remains of tubes. The mal-
pighian bodies in such cases are aggregated, owing to the
contraction of the parts between them, while they themselves
resist the compressing agency. (See woodent.)

The new fibrous growth which is the essence of the disease
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is sometimes seen in isolated patches of some extent, in the
deeper parts of the cortex, but this is comparatively un-
common. Some portions of the cortical tubes have been
reduced to mere threads, through which no passage remains,
while in other places they are irregularly dilated. They are
not uniformly affected. It is a character of the disease that
the effusion which leads to increase of fibrous tissue takes
place, not evenly throughout, but at points a little removed
from each other. The tubes in the track of the effusion may be
involved while others escape. Thus it is common, particularly
in the earlier stages of the disorder, to find many tubes per-
feetly natural. Those that are altered are in one of two con-
ditions, both of which are generally found in the same kidney.

Some are irregularly packed with their epithelial growth.
This condition is not uniformly spread through the organ.
The accumulation of epithelium is much less decided, as well
as less general, than with tubal nephritis. In many cases
some of the ducts are distended with dark granular matter,
probably the result of the breaking up of the epithelial cells,
subsequent to their detachment from the wall of the tube.
This detachment and accumulation of the cells may perhaps be
explained by supposing them to have become undermined by
the fibrinous exudation which is poured out by the tubular
membrane.

Beside the tubes thus affected are others in a different
condition which is a constant accompaniment of the disease.
Many of the tubes are occupied by a transparent fibrinous
material, which has taken the place of the epithelial lining.
This material is sometimes quite uniform, transparent, and
glassy; it is sometimes studded with oil globules, the result
of a degenerative change in itself. Sometimes this matter,
probably by being forced along the windings of the tube,
becomes broken up iuto very fine fragments, and may even-
tually pass out with the urine as dark, coarse, granular casts,
Such casts display at first no stricture; they look opaque and
granular, but if touched with acetic acid they lose their
obscurity and show the broken pieces of fibrine of which they
chiefly consist.
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What has been said with regard to the convoluted tubes
will apply almost word for word to the tubes which form the
cones. The contents of the latter channels exactly correspond
with the casts found in the urine. They are usually filled
with transparent fibrinous matter, sometimes with dark
granular plugs, while sometimes they contain more or fewer
entire cells of cortical epithelium,

While dwelling upon the morbid anatomy of granular
degeneration of the kidney, it may be well to add a few words
upon the condition of the epithelium. It is the more
necessary to do so, as Dr. George Johnson, in his valuable
work, has expressed an opinion that the change is primarily
due to a crumbling or disintegration of the epithelial cells. I
have examined these cells in a great number of granular
kidneys, and have carefully drawn their outlines and dimen-
sions as seen through a }-inch object-glass. The eonclusion I
long ago formed, one which has been justified by careful and
continned observation, is this. In the vast majority of cases,
in all cases excepting those in which the contraction of the
organ has become extreme, the epithelium is exactly such as
is found in healthy kidneys. When changed, it is by an
alteration in its regularity of form, becoming somewhat
angular, as if eramped in growing space. In one or two
cases, it was found that some cells had become shrivelled,
much as the cells are found to be reduced in advanced
cirrhosis of the liver. These changes, slight as they are, are
never found excepting in very advanced cases. The cells
may of course, from various causes, contain oil, but they do
not do so more often than do the cells of kidneys, which
appear to be natural, or which are affected by other morbid
changes.

In the more advanced stages of the disease the granular
kidney almost always contains cysts, sometimes of considerable
size, sometimes microscopie. Cysts are found also in con-
nection with the ¢ amyloid’ disease, as will be hereafter seen,
but they never oceur in consequence of tubal nephritis.

Cysts are found both in the cortex and in the cones.
Although frequently conspicuous objects to the naked eye,
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the majority of them are very minute—mostly of a diameter
rather larger than, that of the tubes among which they lie.
They frequently have a somewhat linear arrangement, parti-
cularly evident in the cones, where they are frequently oval
in shape, and lie end to end like a string of sausages. The
walls are composed of thin membrane, upon which nuclei, or
even epithelial cells, are sometimes seen, and which closely
resemble the walls of the neighbouring tubes. From these
facts there can be little doubt that the eysts are produced hy
the transformation of tubes. In order that this should take

A & g &

B, Cells from natural kidneys.

place, it appears to be necessary that there should be a
development of a contractile tissue in the intertubular parts
of the organ. By this means the tubes are narrowed where
they have become involved in the exudation, and are even
completely obstructed by the external pressure, as by liga-
ture, at certain points. The occurrence of these cysts may
be looked upon as a proof of the existence of intertubular
‘formation. Within the parts so cut off, fluid accumulates
until eysts are produced, which are most numerous where
the atrophy of the tubes is the greatest,

Beside the cysts thus formed there is frequently seen in
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this disease a peculiar dilatation of the capsules of the
malpighian bodies, which become converted into cavities of a
globular shape. An empty space remains between the wall
and the capillary knot, which hangs like a pea in its pod,
by a stalk from one side. It is generally reduced in size,
and distorted in shape, as if from pressure. The eysts thus
formed are often visible to the naked eye, giving a fine
spongy appearance to the part of the cortex affected. They
probably owe their origin to the occlusion of the tubes in the
manner which has been deseribed. The fluid poured out of

Seetion through the eortical part of an advanced granular kidney from a gouty
subject, showing the transformation of the malpighian bodies into cysts.
The eapsules are dilated, the vascular knot compressed, while fluid has eol-
lected in the intervening space.

the malpighian vessel is obstructed in its way ont, and accu-
mulates in and distends the capsule.

Thus, cysts are produced either by the subdivision of the
duets or by dilatation of the malpighian body. Both pro-
ceed from the same cause, namely, from the obstruetion of
the tubes by external compression.*

Before leaving the subject of cysts as depending upon

= Hee Paper by Dr. Dristowe, Path. Travs., vol. ix. p. 300. Also Dr.
Hughes Bennett, Clinical Medicine, 4th edit. p. 800, Also Panits B Anthis
Med. Chir. Trans. 1860, p. 23%.
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intertubular formation, it may be pertinent to state, that as
far as the author’s observation has gone, the enormous eystic
kidneys which sometimes occur appear to result simply from
an extravagant extension of the process which has been
described, When the kidneys have been apparently trans-
formed into a collection of large cysts, however great the
increase of size may be, the microscope generally shows that
the renal structure which remains is altered in the manner
characteristic of granular degeneration ; and it may be added
that the symptoms in such cases are such as belong to that
disease,

From the particulars which have been brought forward—
from the replacement of the natural structure of the organ
by contractile fibrous tissue—it might be presumed that the
cireulation through it would become greatly obstruected ; and
by experiment this is found to be the case. It is not necessary
to repeat the details of experiments which have been already
published, but it was found by passing water through the
blood vessels of various natural and diseased kidneys, that
with granular degeneration the kidney could not, on an
average, transmit one quarter as much water as passed
through a healthy kidney under the same circumstances. The
experiments were made by passing water with a fixed pressure
and temperature, into the renal artery, and measuring the
amount which escaped by the vein in a certain time.®

% Med. Chir. Trans. 1860, p. 243,

O bstrue-
tion to cir-
eulation.



Chiefly
affects tha
male sex.

106 CLINICAL HISTORY OF THE DISEASE. [Cum. VIII.

CHAPTER VIII.
CLINICAL HISTORY OF THE DISEASE.

It will be convenient, before proceeding to the symptoms and
effects of granular degeneration, to consider its distribution
between the sexes, the ages at which it is liable to occur, the
conditions or morbid tendencies, if any exist, which pre-
dispose to it, and the circumstances, external to the body or
arising from within, which have the direct power of producing
the disease.

SEX.

The male sex is more liable than the female to granular
degeneration of the kidneys. The difference is even more
decided than is the case with tubal nephritis. Taking 250
cases collected from the St. George’s records, extending over
a period of ten years, in each case this form of kidney being
distinetly described as found at the post-mortem examination,
165 of the subjects were male, 85 female; the proportion
being nearly 2 to 1. In 67 fatal cases under my own ob-
servation, in which the condition of the kidney was ascer-
tained after death, 46 were male, 21 female, again a propor-
tion of about 2 to 1. It will presently be shown that some
of the causes of the disorder particularly affect the male sex.
In a great number of cases the disease is associated with
gout, or with lead poisoning, Gout seldom affects women,
while, from the nature of their occupations, women are little
exposed to the influence of lead. These cireumstances may
go a great way towards accounting for the unequal dis-
tribution of the disease hetween the sexes.
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AGE.

The disease affects a period of life which is almost exempt
from tubal nephritis. Resulting, as it does, from gradual
alterations of structure, and often the consequence of ante-
cedent disease, it is seldom developed in early life. It is almost
unknown before the age of 20. The author’s experience has
never furnished him with an example, the earliest age at
which he has seen it fatal being 24. One case, however, is
recorded in the hospital books, which ended at the unusually
early age of 18; and this may be said to be the earliest period
at which the disease has been known to cause death. Rare
under the age of 30, the disorder becomes more common as
40 approaches, and about the age of 50 attains its greatest
frequency. It, however, is very fatal for the whole time
between 40 and 60, after which, though productive of a
much smaller number of deaths, it continues to number its
victims to the extreme limits of human life. The collection
of cases already referred to from the St. George’s books
contains two instances where this form of disease was described
as oceurring at the age of 82, and up to this age it must be
regarded as frequent, allowing for the small number of per-
sons left alive at this advanced period. The accompanying
table will show the distribution of the disease at different
periods of life, distingnishing those cases which have come
under my own notice, and those which are derived from the
hospital records.

Table showing the Age at which Granular Degeneration ends Fatally,
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Cavses AND ANTECEDENTS.

Granular degeneration of the kidneys, unlike tubal inflam-
mation, is necessarily a ehronic disease. It has nothing of
inflammatory haste. If the gradual changes in the fibrous
tissue which constitute the disorder can be described as
inflammatory, the inflammation is of such a slowly pro-
gressive sort that it is never possible to fix its commence-
ment. Resulting from insidious changes in the anatomy of
the organs which give no evidence of their presence until
they have attained an extent which of itself is a record of
prolonged morbid action, it is evident that the eanses must
be of a more remote and more protracted kind than those
which bave been shown as liable to set up the more acute
disorder,

Examining the histories of patients who have been as-
certained to have died of granular degeneration, we find
they generally agree in two particulars: the appearance of
the symptoms has been gradual; no obvious cause can be
assigned.

The origin of the complaint must be sought not in chance
exposures, nor in transient circumstances of any kind, but in
influences of a continuous nature,

The question will first oceur whether the disorder is in any
way related to the tubercular diathesis, and this must be
answered in the negative.

The obscure and gradual manner in which the disorder
often arises leads one to search somewhat narrowly into any
eonstitutional vice which may act as a latent source of
organic change. In the series of 250 cases of granular de-
generation already referred to, collected from ten years’
post-mortem experience at St. George's, I found that tubercle
existed in 20'8 per cent. Again, in 67 fatal cases seen by
myself, and examined after death, there were 12 in whom
tubercle was found in some part of the body; generally
only a trace, often a mere tubercular cicatrix in the lungs.
From both these sources of information, it appears that
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tubercle occurs in persons thus affected with less than
ordinary frequency, estimating that one fourth of those who
die in London have tubercle in their bodies. It hence
appears that patients who suffer from granular degeneration
have had no proclivity to tubercular disease ; in other words,
that the chronic changes from which it arises are no part of
the strumous diathesis.

(Cases sometimes oceur which lead to a suspicion that it
may be hereditary, but I am not able to produce any evidence
upon this question.

The only condition which ean be with certainty stated as a
predisposing cause of the disease is the climate of the tem-
perate zone; or rather of such parts of it as approximate to
the temperature of the British Isles. Further particulars
bearing on this part of the subject will be found in the
chapter on Climate.

The following are the conditions to which granular de-
generation of the kidneys can be traced :—

1. First conditions which produce and maintain venous
congestion of the kidney, such as valvular disease of the
heart, and pregnancy.

2. The gouty habit, from whatever cirenmstance it arise,
but more especially when it is associated with lead.

3. A general tendency to fibroid degeneration, as shown by
changes in the liver, lung, and other organs.

Further, it must be allowed that the disease arises in
certain cases in consequence of a local tendency peculiar to
the individual, or as the result of influences of which as yet
we know nothing.

It very frequently comes on in a manner which, for want
of more complete knowledge, we must call spontaneous.
People who have. been of temperate habits, who have been
free from the recognised antecedents of the disease, become
subjects of it we cannot tell why. Exposure to the climate
of Great Britain, much as it may predispose to the disease,
does not supply a reason why one Englishman should have
it rather than another. In some cases it appears to be
hereditary. That the renal alteration is not necessarily a
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part of a general degeneration is shown by the facts that the
disease may arise from local disturbances of circulation, and
that it sometimes occurs (in a comparatively rapid form, and
in early life) without the coincidence of any other recog-
nisable morbid changes.

Varvurar Disease oF THE HEART As A CAUSE oF
GrANULAR DEGENERATION.

Continued venous congestion of any organ produces as a
necessary consequence certain changes in its intimate struc-
ture. Dr. Jenner, in a paper® upon ‘¢ Congestion of the
Heart,” lays it down as a pathological law that mechanically
indueed congestion of any organ produces induration of its
substance; and assigns as the immediate canse of the indura-
tion, the interstitial exudation of lymph, which may be con-
verted into fibrous tissue. In several cases Dr. Jenner traces
the process from a mechanical obstruetion in the heart or
lungs, to continued venous congestion of several organs, and
finally to changes in their nutrition, from which they become
hard and tough in texture, and increased in bulk. As to
the kidneys, they are described in the cases which are
adduced, as congested, hard, and often granular,

The truth of these observations cannot be doubted by any
one who has had pathological experience. In the dead-house
no sequence 18 of more eonstant occurrence. In a ease of
chronie disease of the heart, particularly of the mitral valve,
the state of the kidneys may generally be predicted as in one
or another stage of the same process. They will at any rate
be hard, red, and full of blood, and the capsules will adhere
more firmly than natural. Their bulk may be increased, the
surface remaining smooth. In this case the congestion has
lasted long enough to produce general inerease in the fibrous
tissue of the organ, but not long enough to allow of sub-
sequent contraction. The same process continuing, the new
material contracts, the surface becomes uneven and granular,
and cysts are developed.

# Med., Chir, Trans., vol, Ixii,
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Kidneys thus affected have a general red colour, by which,
as well as by the smallness of the granulations, they may be
distinguished from those which have become granular in-
dependently of a congestive origin. In their minute anatomy
there is no appreciable difference between the two sorts.
The granulation and contraction of the kidney, produced as
described, are often very characteristic; and the symptoms
which result do not appear to differ from those belonging to
granular degeneration, when it has come on spontaneously
or resulted from other causes. The progressive and fatal
nature of heart disease necessarily brings many of the
cases to a close while the renal disorder is still in an early
stage.

The following facts will show how often valvular disease of Frequency

the heart is accompanied by this change in the kidneys. In
the course of 5 years, as curator of the Museum, I made
post-mortem examination of 153 persons with valvular disease.
29 of these had the kidneys hard, congested, and increased
in bulk, but still smooth. The kidneys in 67 had granular
surfaces and more or less contracted cortices.

These facts will be seen to correspond pretty nearly with
some results arrived at by Dr. Barclay, in a paper upon
“ Valvular Diseases of the Heart.'* In an analysis of 79
cases of valvular disease he gives 28 as having granular
kidneys.

The proportion is nearly the same in both series of ob-
servations. The kidneys are granular in more than a third
of the cases of valvular disease,

No other form of renal disease has any dependence upon
changes in the valves.

In the analysis of cases of granular degeneration at page
138, it is seen, looking at the concurrence of the two affec-
tions in another light, that the valves are diseased in 43 per
cent. of the cases of granular degeneration. This depends
upon a double relationship. Valvular obstruction produces
alterations in the kidney, as has been shown. Granular

* Med. Chir. Trans., vol. xxxi, p. 196.
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degeneration, as will presently appear, often gives rise to
atheroma, and to endocarditis, both of which tend to pro-
duce valvular disease. But while acknowledging that in
some cases the valvular disease is the secondary affection, it
is clear that more frequently it is the first departure from
health. It is common to find the interior of the heart
healthy in cases of granular degeneration, comparatively rare
to find the kidneys healthy where death has resulted from
disease of the heart.

The following cases are examples of the development of
renal disease in consequence of valvular obstruetion.

Valvular Disease of the Heart, with consequent Disease of
Kidneys. Dropsy. Albuminuria. Pericarditis. Death.
Post-mortem examination.

Barah Uridge, forty years of age, died in St. George's Hospital,
where she had frequently been a patient. For the last four years
of her life she had symptoms of heart disease, palpitation, dropsy,
cough often with blood-streaked expectoration, orthopneea, blueness
and turgidity of face. The physical signs were such as led to
the inference that she had mitral disease with much dilatation.
There was a faint systolic murmur at the apex, there was increased
praecordial dullness, and the sounds were loud. The urine was
generally scanty, lithatie and albuminous. A fortnight before her
death an intense friction sound was heard all over the precordium.
With this she had much tumultuous action of the heart, dyspnaa
and rapidly inereasing dropsy. The friction nearly ceased after four
days, and blueness of the face increased, delirium came on at
night, and the patient sank.

Post-mortem  Examinalion.—It is not necessary to deseribe the
organs in detail. The body was edematous, and the peritoneal
and pleural cavities contained much fluid. The pericardium was
adherent, the cavity being occupied by a layer of recent lymph,
a quarter of an inch in thickness. The heart was of large size. The
auricles, particularly the right, were much dilated. All the valves
were diseased. The aortic and pulmonary valves were fringed
with minute beady granulations. The tri{:uspid valve flaps were
thickened and rigid, and the orifice was narrowed so as only to
admit two fingers.  The mitral orifice was narrowed so that only
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the point of a finger could be passed into it. The anterior flap
was occupied by a dense mass of calcareous matter.

The peritonenm contained a large quantity of purulent serum,
but the membrane itself was not over vascular. The liver and
spleen were surrounded by old adhesions. The liver was somewhat
hobnailed on the surface, and its section showed much nutmeggy
congestion. The kidneys weighed together 12§ oz. The surface
of the left kidney was granular, and it contained a number of large
eysts. One part of the surface of the right kidney was marked
by deep cicatrices—the rest was smooth. The cortical tissue seemed
to retain its natural proportion.

The =equence of the several organic alterations is here tolerably
clear. The heart affection was of very old date and preceded all
the other disturbances. The granular degeneration of the kidney
arose gradually in consequence of the congestion to which it was
subjected. A similar change took place in the liver from the same
cause, but to a smaller extent. The symptoms of the renal disease
were much masked by the state of the heart, to which, as it ap-
peared, the dropsy was chiefly due. The urine, however, was
persistently albuminous, while the albuminuria of mere congestion
i# transitory.  The pericarditis, to which the death of the patient
was chiefly to be attributed, was probably connected with the state
of the kidneys rather than with the primary valvular lesion. This
case is one of a sort which has importance from the frequency of the
series of changes of which it is an example. Asin this instance,
it is msual for the symptoms during life to be conspicuously of
cardiac origin. When granular degeneration occurs as a conse-
quence of gout, a disease in itself nearly free from danger, it has
time to progress and develope to the utmost extent consistent
with life. But when it has sprung from cardiac obstruction, the
heart is the seat of mischief which progresses at no slow rate, and
which had necessavily attained a considerable power for evil before
it initiated the renal diseaze. The heart, therefore, has the lead.
But it is probable that the renal disease modifies the course of the
symptoms and is the chief cause of the tendency to pericarditis
which is so fatal under the circumstances,
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Valvular Disease of the Heart; consequent granular de-
generation of kidneys. Dropsy and epileptiform attacks.
Albwminous wrine, Pevicwrditis.,  Death. Post-mortem
ecammination,

Elizabeth Brennan, admitted April 11, 1860, under Dr. Page,
forty-one years of age, suffered for the later years of her life from
palpitation of the heart. She had not had rheumatism. After an
exposure to cold this became worse, the legs swelled, and she was
taken into the hospital. A loud systolic murmur was heard at the
apex of the heart. The lips were bine, the pulse was small and
irregular, there was much cough, with scanty blood-streaked sputa.
The trine was pale in colour and highly albuminous. On- the
evening of the 17th the nurse observed a peculiar wildness in her
manner, which was followed by an’ epileptiform s¢izure, which left
a condition of drowsiness, with slight delirium. Tt was then learned
that she had had a similar attack some years before. On the night
of the 214, two more attacks occurred of the same character, leaving
the patient in a drowsy half comatose state.  The wdema increased,
the action of the heart hecame quick and confused, and the mur-
mur inaudible. Three days later a pericardial friction sound was
heard. 'The patient was now in a very depressed state ; she =at
up in bed bending forward until she was nearly double, breathing
with ‘'much difficulty.  She was very drowsy, almost comatose.
"This condition was interrupted by an attack of screaming and de-
lirium, after which she became comatose and died.

Post-thoitem Exdamination.—The face was livid and the body
lloated.  The lower extremities were mdematons.

The pericardium contained turbid sernm, and there was a copious
deposit of shaggy lymph on the surfice of the heart. The heart was
large, the tricuspid valve rigid, and its orifice o contracted as to admit
only two fingers. " The mitral valve was still more contracted, so that
only one finger could be forced through the opening.  The edges of
the flaps were very thick, and their substance hard and gristly.
The left pleura contained a good deal of serous fluid, the lungs were
healthy. :

There was a small quantity of serum in the peritoneum.

The kidneys were very granular on the surface, their cortical
tissue was much wasted, the capsules were adherent and very thick.
One of them weighed 5 oz.

Symptoms eould be traced to both heart and kidney.  The phy-
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sical signs ‘as 'well as- the dyspngea and venons congestion, were
sufficient evidence of cafiae disease, while the state of the urine
and the convulsivé seizures pointed to the kidneys with no less
certainty. The attack of periearditis which, ag in' the preceding
ecase, was the immediate cause of death, was probably chiefly of
renal origin.

The cardine. muaclnef f'u-st tmk place; the L]{hm} 3 hecame altmed.
in consequence. 'fllira ]n:pm't s:,r|1113tunla hml u*«::str:,d for many years;
indeed, from the pnudlﬁmn of thc mh es it was evu’lmt that th(,':
dmcase de 'hnen o{' ]ﬂl]g stnhclmg T]m L1dneys '-.Harc-: -::hangc-d h_',r

Pmrwﬂr AS A Gauan nr Rmm. Dmasn.

~Another méchanical means by wlnch wncitrs ﬁomeﬁtlbn s
kept up long enough in the leue:,rs to pr Ud‘lice the {ﬂ'.mnfres in'
their fibrous tissue whuh pm-duce gmmllm‘ ﬂe#enemtmn, s
prégnaney, particulatly if often’ repeated. " This, though fiot’
a common cause of the disease, has led to fatal results often
enough - to show the nature of the change induced. .1

It bas long been known that during: prégnaney, probably prgnaney
in consequence of pressure upon the renal veins and vena ® cause of

renal eon-

cava, the urme 18 h,pt t:::r be' alEmmmnus, that fhéra 1s of'l:en gestion,
cedema of the Iﬂwer extremltle-s, and t'fmt attnd:s of con-
vulsion frequently come on during labour or befﬂre The
nature and treatment of these pumperﬂl comuls:nns ]'Ifl,‘!i"E Puerperal
heen Iargel_v studied and discussed by ﬂhﬂtﬁtllt‘&l phjﬂcmns, :‘:;::'
but it does not appear that they were regﬂ:ﬂed as, depending wiemic,
upon. the. state of . the kidoeys wntil the ﬂnn,neebmn was
insisted on by Bir J. Simpson.®! it :

These symptoms are most fl*e:L'['tIentr in ﬁrst "pregnanmes,l
where the ' st‘nmturea ‘are less' yielding and’the pressure
greater than afterwards. Obstetrical’ writers' give different’
estimates of the fmqileﬁcj' with which hl'bummurm oecurs in’
pr-:‘nnam:}'f Dr. Litzman found it present in 37 of 131
pregnant or lately delivered females; of the 37, 26 were
primipar. Dr, Blot detected albumen in the urine of 41 Albumigs
pregnant, w_q.lqeu out of 203: most of those in whom it wria,

-, Edin, Monthly Jowrpal, October 1852.
t Quoted in Churchill's Midwifery, p. 495.
13
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was found were cases of first pregnancy. Dr. Harley,* who
does not however state the number of cases he examined,
found albumen to be present in less than 4 per cent. of the
cases admitted into a lying-in hospital.

Thus it appears that pregnancy often occasions enough
renal congestion to render the urine albuminous, and it is
known that constitutional symptoms, cedema, disturbances of
vision, and convulsions, frequently result. The cause removed,
the cireulation will put itself right, and in the vast majority
of cases the kidneys will be restored to their natural condition.
If however the congestion has been such as to cause much
interstitial effusion it -may give rise to increased fibroid
growth, subsequent contraction, and the other changes at-
tending granular degeneration.

In the following case, the condition of kidney attained
in a first pregnancy, the first stage of the disease, is shown.

Puerperal Convulsions after a fivst labouwr. Urine albu-
minous. Death. Post-mortem examination.

Sarah Van G., twenty-one years old, unmarried, died at Queen
Charlotte’s Hospital, under the care of Dr. Brodie, who kindly
furnished the following particulars, and gave me an opportunity of
examining the body.

She became pregnant, and was delivered in the hospital of a first
child, after a perfectly natural labour. She had always had good
health previously, excepting that the legs and feet had been de-
matous during the later months of her pregnancy. After the child
was born she passed a comfortable night, and seemed to be going
on well for sixteen hours, when she had a convulsive fit which
lasted ten minutes. In about an hour she had another, which
was of longer duration and more severe; the face became more
congested, and it was longer before consciousness returned. In a
third fit, which occurred after an interval of two hours, she died.

Some urine which had been obtained was amber-coloured acid,
clear and albuminous (albumen=g).

There was a little «edema about the lower extremities. The
brain was natural in all respects, the ventricles empty. The lungs

# Lectures on the Urnne, Med. Times, Dee, 16, 1865.










Cu. VIIL] FROM PREGNANCY. 117

were slightly congested. There were old adhesions in the pleura and
pericardium. The aortic and mitral valves were thickened to a
trifling degree by old deposit. The liver was large and slightly
fatty ; there were adhesions connecting it with the diaphragm. The
uterus was firmly contracted, about the size of a cocoa-nut, and
natural in all respects,

The kidneys are accurately represented in the accompanying
drawing. They were of about the natural size, but had the appear-
ance of being swollen, looking round and full, one weighing 43 oz.
The capsules were adherent and slightly thickened. The surfaces
were smooth, and intensely injected ; no stellate vessels were visible,
but the injection was minute and uniform. On section the pelves
were seen to contain a little turbid urine, but were not dilated.
The mucous membrane was somewhat injected. The renal
substance was intensely injected throughout; the cones a deep
purple colour; the cortex of a lighter tint. The latter had nearly
lost the faintly linear arrangement proper to it, and had a uniform
structure like that of close red-sandstone, but of a brighter red
colour. It was harder and denser than natural, and was relatively
increased in bulk.

A very careful microscopic examination was made. The organ
was examined in a fresh state, sections were made of parts hardened
by freezing, and subsequently chromie acid preparations were ex-
amined. The results were of a somewhat negative character. The
epithelium was natural.  The tubes were unobstructed as in health,
the channels clear and the epithelium in place. There was, however,
a general opacity in the sections, the malpighian bodies were fully
injected, the fibrous matrix was conspicuous, and the nuclei per-
vading it were very numerous.

This case is brought forward for the sake of the morhid anatomy.
There is unfortunately nothing unusual in the history of the
patient.  As this condition of kidney is undoubtedly one which
leads in the end to granular degeneration, it is a matter of import-
ance to ascertain what is the nature of the change. To this purpose
I had long sought an opportunity of examining the kidney in such
a case. It appears that the alteration is closely analogous to the
state which is set up by disease of the heart. A state of congestion
is produced which is of a passive rather than an active kind. The
congestion is not associated with any tubal excitement, or inflamma-
tion, for these channels remain clear and undisturbed as in health.
Such changes as there are relate to the blood vessels and fibrous

EXAMinG-
t1oae,

Comments.



Post-

mortem.

118 CLINICAL HISTORY OF THE DISEASE. [€m. VIH.

tissua. There isa general outpouring of fluid from. the distended
vessels, into the interstices of . the organ, which adds toits density,

and may eventually become organised into mew fibrous tissue, or
stimulate the growth of the old. It is known that a fibrinous

iexudation naturally becomes converted into fibrous tissue.

The change in the kidneys, as found after death from, puarlmml
convulsions, seems too small to account for the fatal result; But it
is to be eonsidered that it is not the kidney alone which oceasions
the mischief, The patient may be regarded as one suilering from a
certain amonnt of uremin—an ameunt of uremia probably harmless

so long as surrounding eircumstances go smoothly —whe is suddenly

made preternaturally impressible by loss, ef blond: and: nervous
exhaustion.  The susceptibility of  the nervons. centres to morbid
irritants thus suddenly inereased, uremic conyulsions result from

an apparently inadequate amount jof renal disease.

The chance of progressive disease resulting is of course
inereased by frequient recurrence of pregnancy.  The following
caae appears to be an ew:arnp]e of granular degeneration
gaining ground w ith suceessive repetitions of the cause.

Amelia Teal, thirty years of age, a native of Germany, came under
notice while pregnant for the sixth time. Every pregnancy had
been attended with swelling of the legs. She was admitted into

8t. George’s Hospital, undér the eare of Dr. Bence Jones, in November

1856, with general wdema and albuminous urine.  She was at that
time in theé second month. = As the pregnaney advanced the urine
became more albuminous, It was at first clear, but afterwards
became smoky from the admixture of blood. Casts were found, at
first transparent, latterly containing cells of renal epithelum or
granular matter. They were always n{' medium diameter. By April,
being then in the seventh month, the albumen had increased so I,Irlt
the coagulum occupied three-fourths of the tube. The urine was
diminished in quantity, sp. gr. 1015. It was fintly acid. The
wdéma had now become considerable in the. lower extremities, and
the face was puffy and pale. ~ There was constant pain in the loins
and frequent vomiting. There was much dyspnema, so that the
patient was obliged to sit upright. Towards the end of ‘the month
labour came on, and she sank, apparently from exhaustion, two days
aftérwards. '

At the post-mortem examination there was considerable anasarea.
The state of the uterine organs was such as is generally found under
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such eircutmstances.  The heart and lungs were natural, but there
was a good deal of serous fluid in' the pleura: and  pericarditm,
The liver was rather fatty. The other organs, excepting thc kidneys,

were natural. P
The kidneys were considerably inereased in size. " The eapsules

were slightly adherent in one or two spots, but generally came off =7

easily, leaving a surface nearly smooth to the touch; but having an
appearance of incomplete large granulation. The. general colour was
a sort of whitey-brown; something 'like that of oatmeal porridge.

The lobular markings on the surface had disappeared. On section

the cones and eortex maintained about their natural proportion ta each
other, and hoth had much the same colour as was presented by the
outside.  Around the outer edge of each cone was a halo of fine
radiating lines of a yellow colour. There were no cysts.

When a hardened section was examined with the mmmscﬂpe
there was found to be a considerable formation of mnew fibroid
tissue as a layer spre.acl beneath the -:a.psuie. In this could be seen
the remains of tubes in a contracted or compressed state, separated
from each other by the new growth. The new tissue was' spread
more evenly than usual, not being divided into processes.  The
capsules of the malpighian bodies were generally thickened. . The
tubes near the central parts of the gland weré variously dilated.

By examination in the fresh state it was found that the convoluted
tubes were more or less choked up with finely divided oil. This
was particularly the case where the yellow radiating lines were
observed. The tubes so al]'ecte& were geuemlly a;.huut. -*.,ﬂ- of an
inch in diameter.

Globules of oil were seen upon the m'llplghmn boﬂxes The
straight tubes were variously packed with epithelial cells, or with
amorphous gramllnr matter. Their contents were such as had formed
the easts, 31

The. epithelium was for the most part natunﬂ bt a cert-am pro-
portion of it was fatty.

In this case the constant recurrence of ®dema with each succes-
give pregnancy, and the final appearance of decided renal disease
with the last, is strong evidence that: the discase was set up by the
state of the uterus, :

The condition of the kidneys was that of an early stage of
granular degeneration. There was abundant evidence of an inter-
tubular formation, though as yet contraction had not procecded to
the extent of distinct unevenness of surfice:. As appears to be often
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the case when this disease results from pregnancy, it was accom-
panied with fatty degeneration.

Dr. Braun deseribes with minuteness the state of the
kidneys in women who have died of puerperal convulsions.
His experience is based on the results of twelve post-mortem
examinations, He deseribes the organs as being in one of
three conditions.

The first econdition is that of extreme eongestion. The
superficial vessels are dilated and full of dark blood, the
cortical substance is brownish red, soft and friable; from
the surface of a section there flows sticky bloody fluid with
which the parenchyma is infiltrated. The cones are hyper-
@mic, and also the mucous membrane of the pelves. Hem-
orrhagic effusions are sometimes seen.

In the second stage the congestion has given place to a
general dull yellow eolour. The kidneys are larger than
natural. fThe surface is sometimes smooth, sometimes
granulated, covered with elevations of the size of a poppy
seed.” There is more or less fatty degeneration of the epithe-
linm on the malpighian bodies.

In the third stage the kidneys are reduced to their normal
dimensions, or even sink below them. The capsule is thick-
ened and adherent, the surface of the kidney is uneven,
tuberculated, and often shows deep furrow-like indentations
dividing it into lobes. The cortical substance has wasted,
and the organ is generally tough in texture.*

Such, according to Dr. Braun, are the conditions of the
kidneys after death by puerperal convulsions ; the last, more
advanced, stage being less frequent than the other two.

It will be seen from Dr. Braun’s account of his large
experience on this subject, that the condition of the kidneys
is either one of intense venous congestion, such as mechanical
causes would produce, or is one of more or less developed
granular degeneration. It would be easy, if it were neces-
sary, to collect from elinical records numerous instances in

# Dr, Brann, on the Anemic Convulsions of Pregnaney, Parturition, and
Childbed. Translated by Dr. Duncan, 1857,

%
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which granular degeneration of the kidneys has succeeded
upon the changes induced by pregnaney. The following
may be adduced as examples, though the sequence will
probably be regarded as placed beyond doubt by the evidence
which has been already brought forward.

Professor Simpson relates a fatal case of puerperal convul-
sions during a third pregnancy; the attacks had come on as
was supposed in consequence of mental excitement. ¢The
kidneys presented a well-marked specimen of granular de-
generation, probably of some standing.’* :

Dr. Roberts, in his valuable work on Renal Diseases, gives
two cases in which the kidneys have become diseased in con-
sequence of pregnancy. They are shortly as follows : —

A married woman, thirty-nine years of age, while in the third
month of her sixth pregnancy, had frequency of micturition, edema
of the face and legs, and albuminous urine. She miscarried at the
fifth month, but the urine continued albuminous. Transparent casts,
and others containing epithelium, were found. The dropsy dis-
appeared, but the patient had repeated attacks of convulsion, and
more than a year after the symptoms had commenced died in a
state of coma. After death the kidneys were found to be granular
and atrophied.

In this case it may be presumed that the renal mischief
had begun in some of the preceding pregnancies.

Another case, quoted by the same anthor, is that of a servant-
girl who became pregnant at the age of 26. Towards the end of
her time the legs became wdematous. The dropsy disappeared
after the birth of the child, and for two years she remained in
apparent health. (General, but not excessive, cxdema then came on,
conjoined with fugitive disorder of vision, occasional attacks of
diarrhea, and general failure of health. When seen medically, the
urine was found to be pale and albuminous, and the dropsy had
extended to one pleural eavity. The sight afterwards became more
impaired and the patient died comatose after a series of convulsive
attacks. Death took place about three years after the first appear-
ance of dropsy. ¢ The kidneys were in a state of fatty degeneration,
with beginning granular atrophy.’

* Edinburgh Monthly Journal, 1852, Oect. (Case 1.}

Cases.
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This ease is valuable as taken in conjunction with the
others. It is probable that the renal mischief was started
by the pregnancy, and gave rise to the dema which was
then observed; the changes progressed afterwards in the
latent manner in which granular degeneration proceeds, and
terminated in the well-marked disease which eaused the
death of the patient.

Gour axp Leap PorsoNiNg.

P The disease under cousideration is a frequent result or
'”‘;‘L o accompaniment of gout. It is one of the results of the gouty
g_[l'l

with gran- diathesis, and may, either precede or follow the external

E:li:lf"}-‘; manifestations of the disease. The association of granular
degeneration with gont is oné of the most undoubted of
pathological facts. Dr. Todd was I believe the first to draw
attention to this relationship.* He published several cases
in which gout was accompanied by albuminuria, which post-
mortem examination showed to depend upon a granular,
contracted, and eysted condition of the kidneys, Dr, Garrod
has also dwelt upon this condition of the kidneys as connected
with gout, and has given numerous cases.t He deseribes par-
ticularly a deposit of crystalline urate of soda in the tissue
between the tubes, and states that he has onlyseen one instance
in which the post-mortem examination of a gouty patient has
failed to show distinet affection of thesé organs.

I found that among 69 cases of fatal granular degeneration
there were 16 in whom the disorder was dependent upon
or coineident with gout. It is scarcely necessary to insist
that in such cases the gouty condition comes first; the
renal mischief follows as a consequence. Disease of the
kidneys does not appear to set up the constitutional disorder,
for however the kidoeys may have been affected by disease
other than granular degeneration, gout is not, known to

follow.
In the histories of cases where articular gout and albumin-

Gout the

# (linical Lectures by Dr Todd, Urinary Discases. Leeture 12,
+ Garrod on Gout, 1859, p. 286, \

R — e —
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wia have eo-existed, the joint affection is usnally the first to
appear, and frequently dates back so far, that chronic as
granular degeneration sometimes is it is diffienlt to suppose
that it could have anticipated the external symptoms, I
knew & ease, at last. fatal from the venal disease, where gouty
symptoms had existed, off and on, for twenty-six yﬂars 3 and
‘such instances are by no means uncommon. 01

The long precedence of the external symptoms of gout
is ‘particularly ‘noticed when the disease is mnuacmd with
hereditary influence or good living. '

The gouty condition, as Dr. Garrod: has shown, is one of
the results of the absorption of lead. ' He statesthat about 30
per cent. of gouty patients in hospital practice have been
under ‘this inflaence.  This aceounts for the frequency of
granular degeneration in plumbers, painters, compesitors,
and others who have been conversant with that metal. ' If a
man who has a blue line on the gums have also albuminuria
it isalmost certain that he has also this variety of renal disense.

Looking baclc through the hospital Tecords for a period of
seven years during which I was concerned in keeping them,
I find that 42 men having to do with lead, as painters,

plumbers, tin-workers, and compositors, died from disease |t

or accident, and were examined in St. George’s. This in-
eludes both surgical and medical cases. Of this number
26 had distinet granular degeneration of the kidneys, in
most of which that disease having led to the death of the
patient. It is clear that the action of the lead is the cause,
direct or indirect, of this astonishing proportion of renal
disease,  Whatever be the occupation of ‘the person exposed
to the influence of lead, whether painter, compositor,
plumber, or tin-worker, he appears to have the same tendency
to gra.uular degeneration. ' The mischief is due to the metallic
poison, which all share. Granular degeneration is the only
form of renal disease which lead appears to induce. Among
the mumber stated there was but one instance of the oceur-
rence of any other renal affection, and that was clear] v due
to cold and exposure,

Constantly as this cause operates, the number of the

primary
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labouring community who are exposed to saturnine influ-
ence is comparatively small, and it will be interesting to
inquire what proportion lead poisoning bears to other morbid
influences as a cause of the disease. I have notes of 45
men who died of granular degeneration, of whom the oecu-
pation was known. Of these 10 had been exposed to this
influence, 9 were painters; 1 a compositor, with evidenee of
lead poisoning.

From these particulars it is not too much to assert that of
painters at least one half eventually die of granular degenera-
tion of the kidneys; while as compared to other external
circumstances the influence of lead is a more fertile source
of this disease than any other with which we are acquainted.

It is certain that many cases of renal disease thus produced
are associated with gout, and that urate of soda often exists in
the kidney. At the same time granular degeneration fre-
quently occurs apparently in consequence of the metallic
poison in cases where there have been no external gonty
symptoms. The gouty affection of the joints and granular
degeneration are associated as springing from a common cause.
If the morbid tendency affect the joints we have the ordi-
nary symptoms of gout; if the kidney the characteristie
granular degeneration. It appears that where the gouty
condition has resulted from aleoholic liquors it tends chiefly
to the joints; when from lead to the kidneys. Therich man
enjoys long life with gout in his extremities, the artisan
perishes perhaps before his limbs are touched, from change
of the same nature in the kidneys.

The change must be regarded as gout of the kidney.

Gout manifests itself not only by a deposition of urate of
soda in the cavities of joints, but by peculiar changes in
certain of the fibro-cartilaginons and fibrous structures.
Fibrous tissue is a chosen seat for the morbid action. The
fibrous structures and the cellular tissue aronund joints become
inerusted and infiltrated with urate of soda, and are at the
same time thickened and indurated as by chronic inflam-
matory action. The ligamentum patelle, the tendo-achillis,
and the tendons of muscles, have been found to be thus
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altered, and sometimes are infiltrated with the erystalline
deposit, or contain it in the form of small white specks in
their substance. From what has been said elsewhere it will
be seen that the affection of the kidney in these cases is
analogous to the effects of gout elsewhere. We find, as
Dr. Garrod has pointed out, and I ean confirm, that there
oceurs a deposition of urate of soda between the tubes,
connected that is with the intertubular fibrous tissue of the
gland.®* This portion of the organ becomes thickened by a
sort of chronic inflammation ; it contracts and compresses the

Section through one of the cones of an advanced granular kidney from a gouty
subject, showing the erystalline masses of urate of soda in the intertubular
fibrous tissue.

tubes, and the granular kidney results, This description

holds good whether the gouty condition has resulted from

intemperance, from the absorption of lead, or from any other
circumstance.

GeENERAL FisrolpD DEGENERATION AS A CAUSE OF RENAL
DisEasE,

It is known that one of the tendencies of old age is to
fibroid thickening, and inerease of fibrous tissue in many
parts of the body. A less general fibroid degeneration results
from the excessive use of alcoholic liquors, particularly

* Bee Dr. Garrod on Gout,
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ardent gpirits.*  As the result of spirit-drinking, the most
marked effect isupon the liver and lungs, though the kidneys
are not exempt. The influence which aleohol has in eausing
renal disease is considered elsewhere,

This general tendency, from whatever eause it arise, may
affect the kidney in common with other orgams, As a'means
of estimating the frequency with whieh granular degenera-
tion occurs as part of a general fibroid change, I aseertained
the proportion of cirrhosis of the liver, and thickening of the
capsule of the spleen as associated with granular kidneys.
In 250 cases of granular degeneration, the liver was cirrhosed
in 37, a proportion of about 1 case in 7, while there was
noticeable thickness or opacity of the eapsule of the spleen
in 47, a proportion approaching 1 in 5. These numbers
may give a rough estimate of the frequeney with which
the exaggeration of fibrous tissue which constitutes granular

- degeneration has affected other organs besides the kidney.

The proportion is not large. In this country the kidneys
are prone to morbid actions, especially to such as affect their
fibrous element. They suffer from influences which are con-
centrated upon themselves, while at the same time they are
prone to participate in such general disturbances as promote
the encroachment of fibrous tissue upon other organs.
Their sympathy in this respect is' most evident when the
source of the change is valvular disease, When venous ob-
struction has resulted from uterine enlargement, the kidneys
are usually affected ‘alone. The hepatic and 'splénic’ veins
are, from their position, free from the  injurions pressure
which the gravid uterus exerts upon the vessels which retum
the blood from the kidneys. Gout, too, attacks the kidneys
while other viscéra are éxempt from its influénce, though in
this case the reason of the preference is unexplained.

* Spe paper by Dr. Sutton on Fibiroid Degeneration of the Tangs, Mid. Chir,
Trans.; vol. xlviii. ; '
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SYMPTOME OF GRANULAR DEGENERATION OF THE EIDNEY.

Tiis disease has been deseribed in a preceding chapter, as
the result of chamges at first insignificant, beginning in a
certain part of the gland, and then erceping on, step by step,
until decided alterations ave produced in its construction.
The symptoms are developed in the same insidious manwer.
It is impossible to recognise the disorder until it has reached
what is really an advanced stage. . The symptoms which then Insidions
declare its existence are often of such a kind as to be easily E:f.::;:“g’
attributed to diseases of other organs. A patient who has ances
reached adult life may come under observation, suffering °f" °f
from dyspepsia and vomiting, or with general debility, or organs,
complaining only of depression of spirits, or with dimness of
vision, or with bronchitis, or with slight and transient edema,
or with decided dropsy. 'With one or more of these symptotns,
it is noticed that he has an unhealthy look—somewhat of the
‘ pallor luteus,”  He has perhaps sharpened features, and an Complex-
anaemic appearance ; while a sort of sunburnt tinge upon the g
skin: prevents the whiteness characteristic of the more acute =
disease, and gives a sort of whitey-brown hue to the face,
The tendency to anmemia is less marked than with other Anmmia
forms of renal disease, and the patient, particularly if the m’tﬁﬁ"m“
disease be early, or be associatéd with affection of the heart, marked,
may even have somewhat of a florid complexion, giving a
delusive aspect of health. -

Perhaps, after various measures have been unsuecessfully
directed to some troublesome symptom, its renal origin
is suspected, and albumen discovered in the urine. If Often
now the patient be questioned as to his previous health, it latent.

is found that for some time, perhaps for years, it has heen
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more or less broken. The urine has been increased in
quantity, and passed more often than formerly. Perhaps it
may have been noticed, on one or more occasions, that it was
black from the admixture of blood. If there should be any
cedema, it has come on gradually, without any such obvious
cause, as exposure, scarlatina, or intoxication.

This disease differs from other renal disorders in the
obseurity of its commencement, and in the consequent
difficulty in fixing its duration. While other renal affections
are generally evident on their first appearance, and run a
tolerably rapid course to recovery or death, it is scarcely
possible with granular degeneration to say how long it may
last. Essentially a chronic disease, it would be easy to
multiply instances * where it has been known to exist for
ten, fifteen, or even twenty years. It happens, in the greater
pumber of cases which end fatally in hospitals, that the
symptoms can only be traced back for a comparatively short
time, but this arises from the indifference of the working
class to slight ailments, so that they only come under notice
when the later symptoms of the disease have acenmulated
upon them, and they are incapacitated by dropsy or some
of the consequences of uremic poisoning.

One of the earliest symptoms which may lead to a suspicion
of the disease is an increase in the quantity of urine, which
is pale and of low specific gravity. It is passed more often than
natural, especially at night, apparently in consequence of its
increased quantity, not because it has acquired any irritating
quality. If examined in this early stage it may be found
perfectly free from albumen, or may contain only a minute
trace. Casts are sometimes found before the albumen is
appreciable.  So long as the urine retains its abun-
dance the patient will remain without any trace of dropsy.
It is probable that his earliest constitutional symptoms
will be such as point to the stcmach; dyspepsia is seldom

absent.
# Seo caso reported by Dr. Wilks, Guy's Hosp. Reports for 1852, p. 248,

where a woman, who eventually died of f'.ipu‘[ﬂr:‘x}'., had been nnder observation
with albuminuria for ten years. The kidneys were granular,
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After a time, the urine becomes decidedly, though not very
highly, albuminous, and the patient sallow and cachectic.
Pain in the loins sometimes occurs, though not often,

When the symptoms are more declared vomiting may
frequently occur, and prove so obstinate as to give rise to
an erroneous suspicion of disease of the stomach. It some-
times is accompanied with great loathing of food, pain in the
epigastrum, and other signs of dyspepsia. In one case, under
observation, the mere suggestion of food or the sound of the
dinner-bell was enough to bring on retching. Dr. Roberts
states that in such cases the vomited matters occasionally
contain free ammonia, or evolve ammonia on the addition of
liquor potasse.

Patients with this disease seldom suffer from diarrhcea.

Dropsy is a symptom which, though far less constant than
in other renal disorders, deserves a prominent mention in
connection with granular degeneration. When it occurs it
marks an advanced stage of the disease, at which the pre-
viously copious urine has become scanty. Many cases go
through the course of the disease without any dropsical
effusion. 19 out of 68 patients whose symptoms are detailed
in the subjoined table went to their graves with granular
degeneration, without dropsy at any period of the complaint.
The first to cceur is edema, and it may be stated as a
general rule, that if no cedema exist, there is no effusion in
the serous cavities. Next to the cellular tissue, the pleural
cavities are the most often affected, then the peritoneum ;
the pericardium rarely. The dropsy is most conspicuous
in those cases—by no means infrequent—where the renal
affection is conjoined with valvular disease of the heart.
In such it is often difficult to say whether the heart or
the kidneys deserve most blame. Under these cireum-
stances, the cedema often becomes so great, that were the
case uncomplicated, it might be put down as one of tubal
inflammation.

With the symptoms of granular degeneration must be
mentioned, as among the less common, mental depression,
sometimes with a lachrymose tendency. This may occur in
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persons who are without any of the more obvious symptoms,
and be the first means of drawing attention to the state of
the urine.

HYPERTROPEY OF THE HEART,

One of the most frequent consequences of granular degene-
ration is hypertrophy of the left ventricle of the heart. In
the 68 cases of which the details are annexed in the table,
were 31 in which this change was sufficiently marked to call
for notice at the post-mortem. This statement is exclusive
of those in which the alteration was associated with val-
vular disease, or adhesion of the pericardium. An analysis
of 250 cases of granular degeneration, drawn from the St.
George’s books, gave 48 per cent. as the proportion of
cardiac enlargement.

This increase of bulk in the left ventricle was known to
Dr. Bright, and was attributed by him to an alteration
in the blood, which caused it to pass with diffieulty through
the capillary vessels, and thereby called for increased efforts
on the part of the muscle. There can be no doubt that
this explanation is founded on sound principles. It is not
necessary to cite instances of the same sort of action under
other conditions. It is well known that the passage of
blood through the capillaries is hindered by the presence
of matters which it ought not to contain. The retention
of blood in the lungs, and its acenmulation in the right
side of the heart, is a familiar result of impeded respiration,
and appears to be due to the presence in the blood of
materials which should have escaped with the breath.

It is very rarely that simple hypertrophy of the left
ventricle is associated with any form of renal disease, except-
ing granular degeneration. 1 have never seen an instance,
though I am not prepared to say that it never happens.

The chronic nature of granular degeneration gives time
for chronic changes, which ean scarcely oceur with the more
rapid forms of disease. The adjustment of the strength of
the ventricle to the condition of the blood is necessarily a
work of time. It does not appear that the change is more
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than is called for by the wants of the system. It does not
attract notice by its symptoms, though it is often very evident
to auscultation.

ATHEROMA.

Another change in the circulating system which the disease
appears to encourage or produce is atheroma. An analysis
of the post-mortem examinations of 250 cases of the disease
showed it to oceur in sufficient extent to call for notice, in a
proportion of 52 per cent.

From whatever cause it arises, atheroma is especially a
disease of age. Even though the kidueys be granular, if
the patient die young, it is unlikely that there will be any
conspicuous change in the larger vessels, I have notes of
five persons, who died of granular degeneration under the
age of thirty. In only one was there any atheroma visible
to the naked eye. But as regards degenerative changes in
the minute arteries, these, as can be seen in the pia mater
and retina, oceur at an early period, and probably with more
uniformity. Consequent partly upon such alterations, there
is a tendency to extravasation of blood, which, as will be
presently noticed, is one of the most marked characters of
the disease.

INFLAMMATORY ATTACKS.

As always happens with albuminuria, whatever the condi-
tion of the kidneys, the sufferer is apt to pay his debt before
it is due; to be cut off, as it were, before his time, hy
some intercurrent disease, to which his disorder renders
him prone. His blood is charged with excrementitious
materials, which the kidneys have failed to remove, and
which act as irritants to certain tissues. There is a
morbid tendency to inflammation. As a consequence of
granular degeneration, the organs, which are thus disturbed,
are not affected with the same frequency as with tubal
nephritis. By far the most common disorder of an inflam-
matory kind, to which these patients are liable, is bronehitis,
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which happens in about a third of the number; next comes
pericarditis. The proportion in the table, 16 in 68 cases,
refers only to the existence of recent pericarditis. If old false
membranes and adhesions had been included, the number
would have been considerably greater. Pneumonia and
pleurisy are far less common, both happening about equally
often. Endocarditis, as indicated by soft vegetations upon
the valves, has the next place in order of frequency. Unlike
what occurs when the heart is affected by the rheumatie
poison, the interior does not often take on the inflammatory
action, simultaneously with the outer covering. In the cases
from which the details of this account are drawn there was
but one instance where inflammation of the valves and
pericardium were found to coexist, in a recent state. Among
the more rare affections consequent upon this disease are
peritonitis, and a congestive or inflammatory state of some
part of the mucous membrane of the bowels.

Tt will be seen from these statements that inflammatory
affections are much less frequent than with nephritis, and
that different organs are selected. Bronchitis, indeed, 1s
common in both. Pneumonia, pleurisy and peritonitis,
are characteristic of the more acute disorder; pericarditis of
the chronie.

HEMORREAGIC ATTACKS.

Perhaps, partly in consequence of the state of the arteries,
which the chronic renal disease produces, and partly on
account of the deficiency of fibrine in the blood, there is a
marked hemorrhagic tendency in confirmed cases of granu-
lar degeneration.

Bleeding from the nose often happens, and sometimes pro-
ceeds to an alarming extent. This symptom seldom oceurs
in connection with either of the other forms of renal disease.
Vomiting of blood is also not infrequent; it appears to be
poured out by the coats of the stomach, without obvious
breach of surface.

The most disastrous way in which the haemorrhagic disposi-
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tion shows itself is by extravasation within the skull. In
the table which follows, there are three instances in which
persons who were under treatment for granular degeneration
of the kidneys were attacked with sanguineous apoplexy.
But this statement gives a very imperfect idea of the alliance
between the two diseases. The table includes only patients
who were under observation with recognised albuminuria,
and who had generally sought admission because the disease
was manifesting itself by symptoms of a chronie kind, tend-
ing probably to some other ending. Those who die of
apoplexy are apt to be struck, not in the wards of a hospital,
but while they are going about making use of what health
they have.

If we look at the relationship in another direction, and
consider the state of the kidneys in all who have died of
apoplexy, we shall find facts which may throw light on the
question. During the course of 20 years, 75 victims of apo-
plexy were examined in the dead-room at St. George's; of
these 31 were deseribed as having the kidneys in a decided
state of granular degeneration. Mr. Thomas Jones has also
examined the hospital records, from the apoplexy point of
view, and T am able to add his testimony on this question.
Mr. Jones states that of 36 cases of fatal apoplexy, in which
the post-mortem examination was made with sufficient com-
pleteness to allow of conclusion as to the state of the kid-
neys, there were 29 in which those organs were extensively
diseased. In 24, the organs were described as being small,
hard, granular, with their cortical substances diminished—
in some instances to the thickness of a shilling. Hence, it
appears that it is rather under the fact to state, that of
fatal attacks of apoplexy, one half are preceded by granular
degeneration of the kidney.*

The renal disease induces the cerebral mischief.

We can recognise three cireunmstances consequent upon
granular degeneration, which must assist in causing rupture
of the cranial arteries. The vessels themselves are weakened

* See papers on Apoplexy, by Mr. Thomas Jones, British Medical Journal, 1862,
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by atheroma. The force of the left ventricle is increased by
hypertrophy. The pressure of the blood upon the arterial
walls is further inereased by the obstruction in the capil-
laries, consequent upon the alteration in the blood. The last
cause is less evident to the senses than the others, but it is
hardly possible to doubt its existence.

Another result of the same chain of circumstances is to
be found in the derangement of vision which so frequently
accompanies granular degeneration of the kidney. Like
epistaxis, apoplexy, and other heemorrhagic attacks, it is asso-
ciated with the degeneration and rupture of minute arteries.

In the G8 cases of granular degeneration of which the
symptoms are given in the table, there are 5 in which dimness
of sight or total blindness followed, as a consequence of the
disease. A connection between albuminuria and amaurosis
has long been recognised. As is the case with apoplexy, the
retinal change which resembles apoplexy in its mode of
origin is especially associated with granular degeneration.
In my own experience 1 have never known amaurosis to
ocenr in connection with kidney disease of any other kind.
As far as I am aware, there is but one published case in
which amaurosis has been traced to either of the other forms
of albuminuria. In the exceptional case, the characteristie
affection of the retina was associated with a pale and fatty
kidney, apparently such as belongs to nephritis,* though it
was not examined minutely enough to place its condition
beyond doubt. In all the remaining cases in which the state
of the kidneys was ascertained, 18 in mnumber, granular
degeneration was distinctly deseribed.t

¥ Tip. Allbutt, Med, Times, May 11, 1867.

+ The cases referred to were derived from the following sources :—5 are eon-
tained in the author's notes, and are referred to in the subjoined table ; 3 are
recorded in the St. George's post-mortem books; 4 are recorded by Landouzy
(Gaz. Med. Paris, 1848); 1 by Bright (Guy's Hosp. Reports, 1840); 1 by
Gull (Med. Times, 1865); 1 by Hutchinson (Med. Times, 1865) ; 2 by Hulke
{Ophthalmic Hosp. Reports, 1866); 1 by Roberts, p. 362. In all these cases
which, with the exeeption mentioned, are all I have been able to discover
in which the retinal affection existed during life, and the kidneys were exa-

mined after death, the kidneys were described as decidedly granular, often
as atrophied and containing cysts.
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For a full deseription of the morbid changes in the eye,
under the circumstances, I must refer to works upon ophthal-
mic medicine. The few opportunities which I have had of
examining, after death, the eyes of persons who have had the
affection in question, are no more than sufficient to enable
me to confirm in a general way what has been stated by
authors who have made an especial study of ophthalmic
pathology.

It appears that the retina and the optic nerve become in-
filtrated with serum. The retina opposite to the attachment
of the nerve becomes tumid and of a whitish grey colour., The
capillaries become dilated and thinned, while the coats of the
small arteries are often thickened. Minute or somewhat ex-
tensive extravasations of blood are apt to take place within the
thickness of the retina. The connective tissue becomes thick-
ened and altered, as do the nerve fibres. A beautiful plate of
the appearance of the retina, as seen through the ophthalmo-
scope, is given in Leibreich’s work, and I may refer also to a
paper by Mr. Hulke in the Ophthalmic Hospital Reports for
January 1866.

The white patch upon the retina, opposite to and around
the entrance of the optic nerve, variegated by spots of extra-
vasated blood, is so characteristic that persons familiar with
the use of the ophthalmoscope are often enabled at once to
refer the change to renal disease. Dimness of vision is more
often produced than total blindness. The latter symptom only
oceurs after a long persistence of less complete obscuration.
The destruction of vision is very gradual,

Dimness of sight is not infrequent with the albuminuria of

pregnancy, a condition which has been shown to be related to
the granular or intertubular disease.

Uzrzmic Porsowing,

When all the accidents of the disease have been escaped ;
when the patient has not been cut off by bronehitis or any
other form of inflammation, by apoplexy, or by any other of
the dangers which beset his course; when the disease reaches

Changes
1n reting.

Affection
of sight.

Natural

ending by
head

symptoms.



Cloma,
rather
than
{!l::l]'l.'ll"l.ﬂ‘
Blon,
preceded
by sick-
LS8,

Premoni-
tory
EYmptoms.

Characters
of the
sbupor.

136 GRANULAR DEGENERATION OF THE KIDNEY. [Cm. IX.

its natural ending, the ending to which every case will arrive
if the disease go on long enough, it will terminate by way of
¢ head symptoms.’

It will be seen that each form of renal disease affects the
nervous system in a manner somewhat peculiar to itself.
Whatever the symptoms may be, they depend primarily upon
the altered condition of the blood. Insomuch as the gland is
differently altered in each case, it may fail in regard to
different constituents of the urine. For instance, the large
white kidney fails to remove the water, which with the
granular kidney is abundant. Other elements of the urine
may also vary, so that with each variety of renal disease we
may have the blood poisoned in a somewhat different manner,
while the cerebral symptoms which result differ accordingly.

With nephritis the tendency is to convulsive seizures ; with
the granular kiduey the tendency is to a gradual access of
tranquil semi-coma, Convulsions sometimes happen, but in
the majority of cases the symptoms are of a quiet kind. They
generally come on slowly, and are apt to be preceded by
vomiting. The patient, who has perhaps been sick after all
his meals for some time past, begins to find that he is drowsy
or restless; that he has headache, giddiness, or a feeling of
stupidity. It may be noticed that his manner has become
peculiar. He may have wandering and delirium, though the
latter condition is comparatively rare. After the occurrence of
one or more of these symptoms, or without any warning, the
patient may pass into a quiet stupor, in which he will lie
regardless of passing events, but capable of being roused by
loud or repeated questions. This state of quiet stupor is
very characteristic of remal discase. The pulse is quiet, the
gkin eool, the pupil dilated, or natural. There is a peculiar
stertor, which increases as the end draws near and the insen-
gibility deepens. This has been deseribed by Dr. Addison.*
The respiration is generally quick, and is accompanied with
labial rather than guttural sounds. Instead of the snoring
stertor which follows sanguineous apoplexy, the sounds are
of a hissing character, to use the expression of Dr. Addison,

* Dr, Addison, Guy's Hospital Reports for 1833, p. 4.
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and are produced by the mouth and lips rather than by
the throat and nose. There is mo localized paralysis, no
inequality between the two sides, but general immobility and
torpor,

This condition may be preceded or interrupted by convul-
sions of an epileptic character. Such seizures occur in a large
minority of the cases. When present they do not differ from
the convulsive attacks which belong to other forms of renal
disease.

In some cases coma, or more rarely epileptic convulsions,
come on almost suddenly, while the patient is about his usual
occupations. It sometimes happens that persons fall down in
the streets from this cause. All symptoms of renal disease
may hitherto have escaped notice, and the patient may have
considered himself well until within a few hours of his death.
In such cases the disease may be mistaken for drunkenness, or
some other form of narcotic poisoning. The less profound
insensibility, the different character of the stertor, and the
dilated pupil, must be relied upon as means of distinguishing
renal coma from poisoning by opium, while the contents of
the stomach and the odour of the breath will give evidence
of liquor, should the symptoms be due to drunkenness. Ina
doubtful case the urine must of course be obtained by means
of a catheter, or otherwise.

It must be observed that patients with granular kidneys
are likely to become poisoned by very minute doses of opium.
In such cases it is extremely difficult to say how far the
symptoms are due to uremic poisoning, and how far to the
apparently insignificant dose of the narcotic which the
patient has taken.®

The condition of the brain after deatl, under such circum-
stances, i one which may be briefly deseribed. The noticeable
fact about it is extreme an@mia. The large vessels are empty,
the grey matter blanched to a pale buff, while the white
matter is perfectly eolourless, no blood, or searcely a trace of
blood, exuding upon the eut surface. There is often slight
excess of watery fluid in the various cavities and interstices

* See cases reported by Dr. Roberts, op. eit. p. 350.
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the ventricles and the subarachnoid space contain a little
more than usual, but not so as to produce any pressure upon
the cerebral substance. The sulci are generally deep, the
convolutions prominent, quite unlike their econdition when
any pressure is exerted from within., The brain is generally
firm, as in health.

The anmmic condition of brain which is so evident after
death has no doubt a share in the production of the symptoms,

Analysis of 68 Cases of Granular Degeneration under the observa-
tion of the Author, and attested by post-mortem evamination.

- -

Comses, EJ":"“'[':E m"“’ atiributed Consequent affections, how often present
Valvular disease of Heart ¢ | Hematuria . - 10
Pregouaney . : : 1 | Frequency of Micturition . | 13
Gout : 16#* | Pain in Loing , : ; : 9
Oceurring in prmtar& ur} 10 (Edema . . ; P | 48

compositors Ascites . . . . 18
| Hydrothorax . - . 23
Fluid in l"s,rlt,'"l.l'dluh‘l . . 3
Purpura . 0
Erysipelas or Inﬂ".mmatlun ﬂfi q
Cellular Tissue : i
Ursemic Convulsions . . 11
Simple Coma, or semi-comat .| 14
Other head symptoms (neither | 13
fits nor coma)f . i |
Preumonia 7
Fleuris . T
P -rit-:-n:,i'tia- P”Hmf lln 5 r,':' 3
Benioardifis: [ 20 SLE b1 g8
| Endoecarditis RO ALy, 4
| Bronchitis - o4
| Vomiting (not hlnu:h ) o
| Diarrhea . 2
| Em]gvstmn, or mﬂ.lmm.jtmn t:f} 3
bowels .
A'irn'lurﬂblh, or ﬂlmnt‘ss of vision a
Sanguineous Apoplexy E 3
].‘pl‘-TIIIJB z 4
Vomiting of Blood 3
Hypertrophy of Heart, without-
valvular disease or p&n-l- 31
earditis : i !
Atheroma E = o i 14
* 3 of which associated with lead, t No eonvulsions cocurring in these cases.

Cases excluded where the symptoms of valvular disease have predominated.
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In patients with granular kidneys, as already stated,
attacks of sangnineous apoplexy are common. The symptoms
need not enter into consideration here, as they are of the
well-known and ordinary sort. The ocenrrence of hemiplegia
will be sufficient to distinguish such an attack from an uremic
seizure. Inthe latter condition, hemiplegia is never observed,
the limbs are equally useless on each side, and the face and
eyes remain perfectly symmetrical. The quiet pulse, pale
face, and peculiar stertor of renal coma are further points of
difference.

Uzrine v GranviAR DEGENERATION.

The urine is affected in this disease in a manner precisely
the converse of what happens with tubal nephritis. It is
increased in quantity in the early and middle stages—even
to 90 oz in the 24 hours—and if scanty at all, only so after
the disorder has lasted a considerable time.

The urine is usually bright and clear, perhaps paler than
its dilution would seem enough to account for, In the later
stages, when scanty, it is sometimes turbid from urate of
soda, but in the majority of cases it remains clear, Some-
times it has a peculiar whiteness, not turbid, but not quite
transparent,

Early in the disease the urine is free from both albumen
and casts, Then a few casts are to be found under the micro-
scope, of a coarse granular texture ; and when these have for
a time constituted the only direct evidence of the disease,
a trace of albumen appears, which afterwards increases, but
not to the amount found with the more acute disease.

The specific gravity is generally below the natural standard,
varying from 1007 to 1015. It may be, however, where the
urine has been diminished in quantity by the occurrence
of renal catarrh, as sometimes happens towards the close,
that the specific gravity may surmount by several degrees
the limit mentioned. As far as my experience has gone the
maximum is 1030,

As a rule the acidity of the urine is lessened.
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Blood is passed as a result of this disease, but with much
less frequency than in the more acute disorder. About one
case in ten was found, while in hospital, to pass enough
blood to be evident to the naked eye.

When the urine is allowed to stand, ecasts may generally be
found, but in no such abundance as characterises ¢ nephritis.’

So long as the disease is running its course uncomplicated
by catarrh of the tubes, and without heemorrhage, the micro-
scopic sediment will consist only of casts. There is no renal
epithelium, nor any pus, such as is apt to result from its
transformation.

The casts which especially belong to this disease, and may
perhaps be regarded as peculiar to it, are of coarse granular
texture, large, opaque, and conspicuous. These, which are
well represented in the plate, are almost invariably present, if
casts are present at all.

To hazard a conjecture as to their composition, they may
consist of fibrine which has been broken into fragments, or
completely disintegrated into a granular débris by changes
which it necessarily undergoes during its slow passage along
the renal ducts. Acetic acid makes these casts translucent,
and often shows fragments of fibrine in them. Fibrine
if allowed 1o decompose in water breaks down into a
coarse granular material closely resembling the casts in
question. The granular casts which are found in nephritis,
and are composed of altered epithelium, are totally different
in appearance.

Beside these casts, others are very often present which
consist of fibrine in its natural transparent condition; but
since such casts occur with every variety of renal disease,
they are of less diagnostic importance than the dark granular
variety.

Granular degeneration sometimes becomes complicated
towards the close of the disease, with more or less of tubal
catarrh. This intercurrent disorder may be recognised by the
nature of the urinary deposit, as well as by the scantiness
of the urine and the tendency to dropsy. It may be pre-
sumed that this condition is at least partially present when










141

Cu. IX.] URINE.

epithelial cells are shed. When this is the case the cells are
found as a loose deposit, either in their natural state, or with
more or less of the character of pus, beside which some of
the casts will imbed cells of the same kind. The casts in
such cases are of a mixed sort; some coarse, granular, or
simply fibrinous, while others are of the epithelial variety,
such as belongs to the tubal disease.

Cremicar CeaneEs IN THE URINE.

Water.—Increased, except in the later stages of the disease,
often up to 90 oz. Towards the end the quantity frequently
falls below the natural standard. It may even be reduced
to 6 or 7 oz. This is chgracteristic of a very advanced period.

Urea.*—Invariably reduced, though not to a great extent
until a very advanced condition of disease is reached. In a
case under my own care, I traced the diminution of the urea
as the disease approached its end, from 23-0 grammes to 87
in the 24 hours. The disease may be present for a long time
without much diminution of urea, if the urine remain copious.
Towards the close, however, the diminution may be extreme,.
Two cases of the disease are recorded by Rosenstein,t both
attested by a post-mortem examination, in which the daily
amount of urea fell, before death, in one case to 3:5 grammes, in
the other to the exceedingly small amount of 140 gramme., This
is the extreme of diminution ; a more usual reduction is that
given by the same author in another fatal case (Wilhelmina
Karsten),{ when the quantity varied from 19 to 12 grammes,
From these facts it appears that the variations of urea do
not differ much from what takes place with tubal nephritis.

Uric Aeid.—In the slighter forms of the disease but little
reduced. In the more advanced stages totally absent.

Phosphorie Acid.—Always diminished, much so towards
the end. Generally reduced to from half to a quarter of
its normal amount. In one case under my own care it fell

* For the normal amount of the constituents of the urine, see note page 44.
t See Rosenstein, cases of W. K. Getz, p. 121, and Fred. Jauzen, p. 192,
{ Ibid, p. 163,
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to *087 grammes before death. This is the lowest amount I
have observed in this disorder.

Sulpluric Aeid.—This acid is reduced, but to a much less
extent than the phosphoric. It is usual to find that, contrary
to what is the case in health, the sulphuric acid is more
abundant than the phosphoric. In the casealluded to above,
near the end of the disease, the sulphuric acid was in five
times the quantity of the phosphorie.

Chlovine.—Affected much as the sulphuric acid. Except
in the later stages of the disease, where the urine has become
scanty, the chlorine, or chloride of sodium, is little altered.
Towards the close the chlorine fell, in the case already
referred to, as low as 1-13 grammes. In a case recorded by
Rosenstein, the chloride of sodium reached a minimum of 07
grammes. In both these cases the urine had fallen much
below the usual quantity.

The Alkalies and Earths,—The variation of these consti-
tuents is imperfectly known; all that is ascertained is that
the mineral components of the urine are geuemll}' reduced,
but since the urine is reduced in acidity it must be supposed
that the acids suffer most diminution.

Abnormal Constituents.—The occasional presence of blood
has been already discussed. It is not necessary to say more
about the albumen than that it is often absent during the
earlier stages of the disease, and subsequently may be present
only in very small quantity. Sometimes it is copious, but it
seldom reaches the amount seen with tubal nephritis. It
does not appear that the stage or extent of the disease can be
judged of by the amount of this substance., The kidney may
be extremely disorganised, while the albumen only amounts
to a trace. In some cases, where it has been abundant
during the progress of the disease it diminishes towards the
close. The amount depends much upon the association of
tubal inflammation with the intertubular disease.

Stating. shortly the chemical changes which the urine
undergoes in granular degeneration, they are these. The

water is increased except in the later stages of the disease;
then it is diminished. The urea, the uric acid, and the phos-

-
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phoric acid, are reduced, but not to a great extent, until the
urine has become scanty and the end approaches.

The sulphuric acid and the chlorine are diminished, espe-
cially towards the last, but these substances are less influenced
by the disease than are the other components of the urine.

Albumen not invariably present, variable in quantity, often
in small amount.

CasEs.

The following cases are appended as illustrations of the
co urse and symptoms of granular degeneration.

Granular Degeneration coming on without ostensible cause.
Symptoms chiefly referved to the stomach. Urine albu-
minous, increased in quantity, and containing coarse
granular casts. Almost total absence of Dropsy. Con-
vulsive attack. Gradual sinking, with serous effusion
into the lungs. Post-mortem examination.

William Tugwood, twenty-five years of age, a farm labourer, was
admitted by Dr. Pitman, December 5, 1860.

He had long been insufficiently fed, living chiefly on toast and tea.
Three years ago he began to suffer from vomiting, generally before
breakfast. He had no other ailment, until four months before he came
in, when he noticed that the ankles were, for a short time, edematous.
He never obgerved anything unusual in the appearance or quantity of
t he urine, nor had nocturnal micturition, nor pain in the loins. The
cause of the disorder could not be ascertained. He had never had
scarlatina. The illness could not be traced to any exposure to
cold. He was not gouty. When under observation his chief com-
plaint was of vomiting. The face was sallow and somewhat puffy,
but there was no eedema on any part of the person, nor was there
any evidence of fluid in the chest or peritoneum. A faint systolie
murmur was heard all over the heart, its point of greatest intensity
heing at the base on the right of the sternum. There was no increase
of impulse or dullness on percussion. The urine was passed in large
quantity (56 oz. in 24 hours). It was pale, having a whitish
colour, faintly acid, sp. gr. 1010; albumen=3}. TUnder the micro-
scope were seen a great number of opaque granular casts, of a sort
very characteristic of granular degeneration. They were coarse and
black. Acetic acid made them translucent, with an appearance as if




144 GRANULAR DEGENERATION OF THE KIDNEY. [Ce. IX.

compacted of fragments of transparent material, like fibrine broken
up into small pieces.

He went on without much change until the 12th, when he com-
plained of feeling chilly all day, and at night had a convulsive seizure,
in which he bit his tongue. For a time afterwards he remained un-
conscious, and next morning he was drowsy, and had pain in the
head. He had a blister upon the back of the neck, and was freely
purged. The sickness continued, and he remained dull and heavy.
The urine now (December 17) was alkaline; it contained dark
granular casts of the kind seen before, beside some of smaller size
composed of uniform translucent fibrine. It was less copious. Albu-
men=14. He now began to cough and expectorate, and had an
appearance of depression and prostration which had been coming upon
him ever since the convulsive attack. He was cupped upon the
chest without relief to the cough, and he gradually sank and died.
He retained his consciousness to the last.

Post-mortem examination.—The body was free from wdema, and
in moderately good condition. There were traces of a pustular
eruption.

The kidneys were of about the natural size, weighing together
121 oz. 'The capsules were somewhat adherent and opaque. Their
surface was beset with large white granulations, which stood upon a
ground of a whitey-brown colour. The shape was rather irregular,
a long depression occupying the central part of each. On section,
the cortex appeared of a whitey-brown colour and coarse texture.
It was irregularly diminished. The cones were paler than natural.

Examined with the microscope, there was found to be a general
increase of fibrous tissue, especially around the malpighian bodies,
which were shrunken. The convoluted tubes had lost their regular
arrangement of epithelial cells, but were filled with indefinite granular
matter, in which epithelial cells were visible, and also oil globules.
The straight tubes contained matter of the same sort, but more com-
pletely broken down, and resembling closely that which had formed
the casts. The epithelial cells, from whatever part of the kidney
they were taken, were perfectly natural. They were free from oil.

The brain, with its vessels and membranes, was perfectly healthy,
as was the medulla oblongata.

There was a good deal of fluid, with partial adhesions, in both
pleur. The lungs were loaded with frothy fluid. The heart was
natural.

All the abdominal organs were natural excepting the kidneys.
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This case is very characteristic. The symptoms began in an
indefinite manner, and without assignable eause. Gastric disturb-
ance, vomiting, due not to intolerance of food but occurring chiefly
before meals, was a souree of distress for many months before any
other functions were conspicuously impaired. This is one of the
peculiarities of the disease while the almost total absence of dropsy
is equally characteristic. The abundance of the urine, and the dm:k
granular casts which it contained, supplied further arguments in
favour of the belief that the kidneys were of the granular type. The
patient was younger than most of the victims of this disease, but
everyone who has seen much of the disorder will be able to recall
instances where it has come on apparently spontaneously between
20 and 30, and when the symptoms have been such as are related
in this case. The murmur was probably anemic.

Granular Degeneration of the Kidneys. Profuse pale albu-
minous Urine. Thirst. Vomiting. Loss of Appetite.
Emaciation. Absence of Dropsy. Mental depression.
Epistazis.  Convulsive attacks, coma, death. Post-
mortem examination,

Henry Todd, thirty-nine years of age, came into the hospital, under
Dr. Page, April 11, 1860.

For the preceding two years he had noticed a great increase in the
quantity of the urine, especially in the night, during which, as he
said, he passed nearly a gallon. For the last six months he had
been unable to follow his occupation, that of a painter, in consequence
of weakness and lowness of spirits. He had no more definite ailment
until he became subject to vomiting two months before his admis-
sion. He usually vomited after meals, the food coming up half
digested. He bhad never had any edems. He had always been
temperate in matter of drinking. He had a deep sallow ecolour,
which formerly was not the case. Ie was emaciated and sharp-
featured. The legs were thin and free from w@dema, as was every
other part of the body. There was no pain or tenderness in the
loins, nor had there ever been. The skin was always dry. He had
excessive thirst, always sleeping with a jug of water by his bedside,
and there was total loss of appetite. A fow spots of acne were
scattered over the back. He was very dolorose, often shedding
tears. The tongue was broad, tremulous and coated. The pulse 90.
The bowels were habitually confined. The urine was copious, 58 oz,
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in 24 hours. It was acid, pale, sp. gr. 1011.  Albumen=4. Adter
subsidence many coarse dark-brown granular casts were found,
such as are represented in plate 7. Beside these, many cells of
renal epithelium were seen, and some cells which, with acetic acid,
showed the compound nucleus of pus.

The treatment consisted of an oceasional aperient, and a dranght
containing quinine and acid. The vomiting was treated unsuccess-
fully, with nitrate of bismuth, hydrocyanic acid and soda, brandy
and ice. He had while in the hospital several attacks of bleeding
at the nose.

On April 25, being apparently in much the same state as when
admitted, he had two well-marked epileptic fits, close together,
followed by insensibility which lasted for about a quarter of an
hour. He appeared to recover his former condition under the
action of wine and ammoniacal stimulants, but on the evening of the
next day he became restless, and passed a little blood with a motion.
Next morning, April 27, he gradually became insensible, with in-
voluntary evacuations and some distortion of the eyes. In the
afternoon he died comatose.

At the post-mortem examination it was found that the kidneys
were much shrunk; the pair weighed only 6 ozs. The capsules
were thick and adherent, the exposed surfaces were covered with
large distinct white granulations. On section the cortex was ex-
ceedingly diminished. It contained several ecysts, the largest of
which was the size of a walnut. There was a good deal of fat around
the pelvis. The artery and vein were measured in one of the
kidneys, at a point between the union of all the branches from the
gland and the junction with the aorta and vena cava. The internal
circumference of the artery was 0-37 inches, of the vein 1'0 inch.
It was found by many observations that the range of the artery in
health is from -4 to *75, of the vein from 107 to 1-52. The artery
was therefore considerably narrowed, the vein somewhat.®

The brain was pale and watery, but in other respects natural.
The heart was of very large size, weighing 243 ozs. The increase
was principally in the left ventricle, the cavity of which was dilated,
while the wall was exceedingly thick. All the valves were natural.
The aorta was slightly athermatous.

The lungs were perfectly natural, as was the stomach and all the
abdominal organs, with the exception of the kidneys,

With the symptoms which were present in this case it would be

* Paper by the Author, Med. Chir, Trans. vol. xliii. p. 244,
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impossible to doubt the nature of the disorder. The case is typical.
The symptoms belonging to other forms of renal disease were absent,
while those of granular degeneration were prominently displayed.
The man was a painter, a fact of itself enough to suggest the nature
of his disease. The urine became unnaturally copious; this, as it
often is, was the first symptom which attracted his attention. It was
pale, of low specific gravity, and contained coarse dark granular casts
—particulars which, though not peculiar to granular degeneration,
seldom fail to be associated with it during some part of its course.
There was a total absence of dropsy. The sharp attenuated ap-
pearance of the patient was very unlike the bloated look which
persons who suffer from kidney disease of another sort are apt to
have. His sallow discoloured face would have made a contrast
with the white pallor of the more acute disease. The urgency of
the stomach symptoms is another characteristic, as also is epistaxis,
The termination of the illness by cerebral symptoms is what might
have been expected from the persistence of vomiting. The mental
depression and lachrymose tendencies of the patient belong espe-
cially to this disease, It may be believed that the ancients, inelud-
ing in that term all who preceded Dr. Bright, attributed to the liver
and spleen many symptoms which belonged to the kidneys. Few
diseases are more productive of melancholy than granular degene-
ration.

The following case is similar in some respects.

Granular Degeneration ; insidious approach with alteration
of temperament. Puraplegia. Total absence of Edema.
Death from an Apoplectic attack, Evamination af
Kidneys.

During the last twelve months I frequently visited, in company
with Mr. Hatherly, who had charge of the case, a literary gentleman
who is the subject of the following aceount,

This gentleman, who was of spare figure, and of active and ab-
stemious habits, underwent of late years a gradual alteration in tem-
perament which made his friends apprehensive of mental disease,
He became depressed in spirits, prone to tears, and unnaturally
irritable in temper. He found himself disposed to take alcoholic
stimulants in much larger quantities than heretofore, He became
weaker and somewhat thinner than usual; and frequently com-
plained of pain in the loins, which was thought to be rheumatic.

1.2
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His intellect remained clear and vigorous, and he continued to
pursue his avocations, though with fatigue and difficulty.

One Sunday during September, 1866, while walking home from
church, he suddenly became incomnvletely paralysed in the lower
limbs, so that he staggered in his gait. e reached home with
some difficulty, and was seen the next day by Mr. Hatherly and
myself. There was then a want of power in both leps, such that
he could only walk a few steps, and that with staggering and diffi-
culty. There was decided numbness in the affected limbs, and
there was retention of urine. There was a sensation, not amounting
to pain, without tenderness, in the lumhbar region of the spine.

The complexion was pallid and somewhat sallow. The skin was
cool, the tongue clean, the pulse slow (60). There was no trace of
edema. There was no history of gout. It was stated that for
some time past the urine had been passed in increased quantity,
and with frequeney, especially at night.

Some which had been drawn off with a catheter was examined ;
it was albuminous (albumen=+Y), &p. gr. 1014. It was natural
in colour and acidity. Under the microscope a number of very
transparent casts, some faintly granular and some dotted with oil
globules, were seen. There were also erystals of urie acid.

It was sufficiently clear that this gentleman was the subject of
granular degeneration of the kidneys. This view was communicated
to his family, with a warning as to his precarious tenure of life. The
paraplegia was regarded as secondary to the renal disease.

Todine liniment was now applied to the spine; the bowels were
relieved by medicine; and a mixture containing iron and phosphoric
acid was given, to which after a time strychnine was added.

The paraplegia gradually diminished, though it never entirely
dizsappeared, and the patient resumed much the same state of health
as hefore the attack. He further improved under the use of weekly
vapour baths, and showed so little ontward =ign of illness that his
relatives were inclined to hope that an erroneously grave view had
heen taken of the case, and quoted, or perhaps I should say mis-
quoted, in support of this hope, the opinion of a medical friend to the
effect that ¢ the urine contained no more albumen than it ought.’

The urine, however, continued as described ; the quantity of al-
bumen and the nature of the casts underwent no change.

As the following summer approached he expressed himself as not

feeling so well as in colder weather, and the stomach became irritable,
snsomuch that he vomited occasionally after meals. The end came
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suddenly. One morning in June, when he was thought to be un-
usually well, and was preparing to go a short distance into the
country, he was found on the floor of his bedroom helpless and
speechless, but not quite insensible. He had vomited. e was
found to have lost the use of the left limbs. Ie rapidly became
quite unconscious, with stertorous breathing, and died about two
hours after the beginning of the attack. He had no convulsion.
He died at the age of fifty-two.

Permission was obtained to examine the kidneys, but it was not
possible to open either the head or the gpine. The body was lean,
there was no trace of edema.

The kidneys were surrounded by adherent cellular tissue and
fat. The capsules were closely adherent, so much so as in some
places to tear up the surface. The organs were shrunk to about
half their proper weight. Their surfaces were covered with closely
set granulations, small but very distinet.

On section the cortex appeared to be much wasted. The bases
of the cones in some places almost touched the surface of the kidney,
while in most parts not more than the thickness of a shilling inter-
vened. The cones themselves were sprinkled with white specks
of urate of soda. A few small cysts appeared both in section and
on the surface.

This case is somewhat remarkable, in consequence of the inter-
currence of spinal paralysis. I have seen no other case in which
this has taken place, nor am I aware that such a complication has
heen recorded. Although the cord could not be examined there is
little doubt that the lesion was a small extravasation of blood within
its substance. The same tendency showed itself in a more fatal
form in the final apoplectic seizure. Both occurrences were results
of the general arterial degeneration which accompanies the renal
discase. That the final seizure was dependent upon extravasation
is rendered probable by the presence of hemiplegia, which does not
oceur from mere urmmic disturbance. In the absence of dropsy
the case is characteristic, and scarcely less so in the mental de-
pression. 'The kidneys were truly gouty; they contained urate of
soda, though no gout had shown itself externally.

In the following case the apoplectic tendency of the
discase is also prominently displayed.

Post-
mortem

Comments,
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Granular Degeneration of the Kidneys. Oceasional Edema.
Claracteristic  Urine.  Successive Apoplectic attacks.
Post-mortem examination,

John Shave, fifty-two years of age, was admitted at St. George's
Hospital, November 8, 1858. He was a hotel-porter, a temperate
person, as he said; in the habit of drinking * only small beer.” He
was under the care of Dr. Bence Jones. Two years before he had
had an attackof illness with much swelling of the legs, but there had
been little edema since, Three days ago he had been attacked
with vomiting, and had since had headache, nausea, and pain in
the loins, He denied having had any fit, but his statements, from

Granular Casts and Cells of Renal Epithelinm. From case of Shave.

his uncertain state of mind, conld not be depended upon. He was
pallid, but there was no edema. For several days after andmission
he remained in a sluggish condition, with a peculiar heavy man-
ner, unwilling to speak, but answering, rationally when roused.
He complained of constant pain across the forehead, and also in the
loins; the latter of a very superficial character and affected by move-
ment or pressure. All the limbs could be used, the arms however
with slowness and apparent difficulty; there was a loss of sensi-
bility in both hands, and to a smaller extent in both forearms.

The fieces were passed into the bed, and the urine upon the floor,
apparently by choice. Enough was disposed of in this manner to
prove it to be very copions. Some which was obtained was ]m]l},
clear, and albuminous (n]huan:é). Acid, sp. gr. 1015, It
contained numbers of coarse dark granular casts, of a kind wvery
characteristic of granular degeneration. The tongue was white and
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tremulous, the pulse 76, full and soft. Cold lotions were apiﬂiﬂd‘ to
the head, a blister was put upon the neck, and a simple saline
dranght was ordered.  Under the influence of these remedies, with
frequent purges of compound jalap powder, and latterly a mixture
containing nitric acid and iron, he continued to improve, lost his
peculiarities of manner and conduct, and almost regained his usual
state of health. The urine (November 15) had the same characters,
the albumen however heing in smaller proportion. Casts of the
same sort were seen, as well as others of a more transparent kind.

On December 28 he suddenly fell into a state of complete in-
sensibility. When seen he was unconscious, no paralysis could be
made out, but the left arm was colder than the right, and the left
pupil was contracted to a mere point. One hand was kept upon the
head, as if that were the seat of pain. The evacuations were passed
unconsciously. The pulse was weak, 72. After active purgation a
slight gleam of consciousness returned, but now (January 1) it was
observed that both pupils were contracted, and the right eye squinted
inwards, There was no paralysis of the limbs. He went on seem-
ing rather to improve, until the evening of the Gth, when he had
another fit, which caused his death before the following morning.

At the post-mortem examination the kidneys proved to be much
shrunk. The capsules were thickened and adherent. The surfaces
showed numerous light-coloured granules, of rather large size, set
upon a purplish ground. On section there was a good deal of fat
around the pelves. The cortex was diminished and contained many
white spots, as if the same granules which appeared on the surface
were scattered through the substance. There were also numbers of
small eysts in the cortical part.

One of the kidneys was tested as to its power of conveying water
by the vessels, in a manner already deseribed. It was found that
only about one-third of the quantity of water passed through the
organ, which a healthy kidney should transmit under the same
circumstances, the amount being 40 oz. 5 dr., against 119 oz., the
average of health.*

The large arteries were visibly narrowed.

Under the microscope it was found that there was a general in-
crease of the fibrous tissue of the organ, around the blood vessels
and between the tubes. The tubes in the cortex were filled by
dark granular matter, partly composed of eclosely-packed epithelial
cells.  The straight tubes, in some cases, had the same contents as

* Med. Chir. Trans., vol, xliii. p. 243,

Post-
mortem.
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the cortical tubes, while others contained transparent fibrine dotted
with oil. Separate epithelial cells obtained from the cortieal part
were perfectly natural.

The vessels of the brain were extremely athermatous, There was
a good deal of blood extravasated in the sac of the arachnoid, and
in the subarachnoid space, over both hemispheres, at base and vertex.
The white substance was firm and pale. The septum was pushed
over considerably to the right side by a large clot in the left ven-
tricle, which distended its cavity. 'The blood here was loosely
coagulated and black. The right ventricle contained blood-stained
serum, but no pure blood. In the right corpus striatum, at its
upper and anterior part, was an old eyst, the walls of which were
of a brownish colour and its cavity only just perceptible.

The heart was greatly hypertrophied, principally on the left side;
it weighed 22 oz, The valves were healthy, as were the aorta and
large vessels. The lungs were excessively congested. All the
abdominal viscera were healthy except the kidneys.

This case exemplifies many of the symptoms and tendencies of
granular degeneration. The abundant pale albuminons urine, the
dark granular casts, the absence of wdema, all pointed to that condi-
tion. The head symptoms were shown by the post-mortem exami-
nation to have been due to a succession of extravasations of blood
within the eranium, and they were such that they could scarcely have
resulted from simple ureemia. The vomiting and pain in the head
which occurred shortly before hLis admission probably marked the
oceurrence of the extravasation which was found upon the surface
of the brain. 'This was spread equally over both sides, and therefore
rave rise to no hemiplegia, but to loss of sensation and impairment
of movement on both sides alike. The two apoplectic attacks which
oceurred during the last ten days of his life, and were accompanied
by distortion of the right eye and contraction of the left pupil, were
apparently due to a smaller and then a larger outburst of blood into
the left ventricle. The old cyst which was found in the corpus
striatum prﬂ-hﬂhl}' was of a date earlier than our knowledge of the
case extended. The advanced atheroma of the arteries displayed in
a marked degree one of the tendencies of the disorder. It probably
oceagioned or helped to oceasion the hypertrophy of the heart, which
itself must have been a potent agent in breaking the cerebral vessels
and so causing the extravasations which led to the fatal result.
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Granular Degenevation of Kidneys without (Edema or anjy
obvious symptoms. Bronchitis. Emphysema. Convul-
sive seizures. Post-mortem examination.

Hubert Jutsum, forty-three years of age, a painter, of temperate
habits, came into St. George's Hospital, September 21, 1853, under
the care of Dr. Fuller.

He described himself as having had bad health for four or five
years, though without definite complaint. He never had dropsy, nor
pain in the loins, nor observed anything wrong with the urine; for
ten years, however, he had had nocturnal micturition, passing water
about six times in the night. This was the only evidence of renal

Granular and Hyaline Casts. From ease of Jutsum.

disease that could be made out from his history. He was thin, and had
a worn look. He had been subject for the last six weeks to long fits
of suffoeating cough, which, with difficulty of breathing, constituted
his chief complaint. He could not lie down. On examining the chest,
dry and meist bronehial sounds were heard generally. There was
no expectoration. The urine was found to be profuse, pale, and
clear; it was acid, sp. gr. 1014. It was albuminous, the coagulum
about one sixth. Casts were found of two sorts, large dark granular
and long narrow hyaline. Examined repeatedly, the same casts
always recurred. Wine was freely given, with antimonial and
stimulating expectorants. A blister was put upon the chest. The
breathing gradually became worse, and on October 12 he had a con-
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vulsive fit, with a good deal of struggling. He remained afterwards in
a condition of partial consecionsness, sitting up in bed horribly rest-
less, with cold extremities and a very weak l]t:is-'e. (On the 14th he
was quite insensible, lying on his back, with sordes on the teeth and
lips. He still swallowed stimulants which were liberally adminis-
tered, and to the surprise of everybody he rallied for a few days.
On the 28th, however, the difficulty of breathing increased, and with
it the orthopneea, On the 30th he had a second convulsive seizure,
after which he remained insensible and gradually sank, dying on the
following day.

At the post-mortem examination the body was found to be much
emaciated, quite free from wdema. The heart was large, the left
side especially much hypertrophied ; the valves were healthy. The
lungs were extremely emphysematous, and there was evidence of
bronchitis,. The kidneys were contracted, weighing together only
6 ozs. The surfaces were exceedingly granular, the capsules adhe-
rent, the cortices shrunk. They were typical specimens of granular
degeneration.

The liver and spleen were small and hard. The supra-renal
bodies, and all the organs which have not been mentioned, were
natural.

The brain was not examined.

The gradual failure of health, the pale albuminous urine, the
character of the casts, the absence of dropsy, and last, not least
significant, the occupation of the man, combined to declare the nature
of the renal disease, which was elearly recognised during life. Em-
physema of the lung, to which in this case many of the symptoms
were due, is not a common complication of granular degeneration.
The renal disease in this ease had probably been progressing for
many years, as appeared from the long continuance of nocturnal
micturition, and from the fact that the change in the kidneys was
such as could not have been produced in a short period.

Granular Degeneration associated with Gout. Unusual
amount of tubal obstruction : consequent scaniiness of the
urine, and dropsy. Hematwria. Fpistaxis, Dropsy
excessive, leading to death, Post-mortem examination.

Benjamin Harvey, sixty years of age, a coal-heaver and a hard
drinker, had become subject to gout about six years before his
death, though for the last two years he had been free from it. The
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urine of late years had increased in quantity, so that, according to
his own statement, he often passed a gallon during the night. It then
suddenly changed in character, becoming deep in colour and very
scanty, immediately upon which he became swollen, the ankles being
first affected. The swelling, however, was not such as to incapacitate
him altogether, and it was eight months after its appearance that he
came into the hospital. He had never had pain in the loins. He
was admitted under Dr. Bence Jones, October 31, 1860, who kindly
gave me the treatment of the case.

The complexion was of a sallow, muddy colour. The legs and the
lower part of the body were very cedematous; the legs below the
knee were red, and denuded of cuticle over a considerable space, and
discharged much watery fluid. The lower fourth of each pleural
cavity was dull, and wanting in breath sounds. Where breathing
could be heard there was small bronchial crepitation, and he had
cough with expectoration of mueus. Pulse 92, The urine was
passed with frequeney, four or five times in the night, but in small
quantities. It amounted to 24 oz in as many hours, albumen=%§,
sp. gr. 1017, It was alkaline. It contained triple phosphate and
pus cells, but no casts. He had ordinary diet with gin; the bowels,
which were generally confined, were kept loose by means of com-
pound jalap powder, and he took 12 oz. of decoction of scoparium
with a scruple of iodide of potassinm every day. The urine did not
increase ; it often came to no more than 12 oz. in the twenty-four
hours, and the dropsy gained ground. Fluid appeared in the
peritoneum, which with flatus caused great distention; he de-
seribed himself as *tight as a bottle’ The edema increazed and
was somewhat relieved by careful acupuncture. Vapour baths
were ordered, but did not ecause much sweating. A variety of
diureties, including nitric ether, juniper, and eantharides, were
given without effect. On November 28 he was attacked with pro-
fuse epistaxis, so that the nasal passages had to be plugoed. He
was much reduced by the hemorrhage, and was ordered gallic
acid, with brandy. Coarse granular casts were now found in the
urine, which previous examination had failed to discover. Under
perchloride of iron and nitre the edema diminished, the urine vary-
ing from 22 to 40 oz. in the 24 hours; the specific gravity ranging
from 1015 to 1019, It was faintly alkaline, and as it had always
been, of a natural yellow colour. On December 8 it was found to
contain cells of fatty remal epithelium, The complexion became
more murky in hue, wearing a light buff’ colour. The fluid in the
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pleural eavities inereased, and the breathing became interfered with,
so that he had always te sit up in bed. By the end of January the
urine, now very scanty, contained blood, so that it had the colour of
port wine ; and he began to complain of pain in the loins, a symptom
from which he had not before suffered. From this time he
gradually sunk, while the dropsy diminished. e became prostrate,
and died without any fresh symptom, February 19.

The body was generally cedematous, though not to a greaf extent.
The kidneys were of about their natural bulk, their capsules were
thickened and adherent, the surfaces covered with granulations.
A long irregular depression extended along the outer border of each.
On section the cortex was found to be diminished, and its structure
coarse. Much fat surrounded the pelvis. With the miecroscope it
was learned that both the convoluted and straight tubes were
without their epithelial lining, and were filled with coarse granular
material. Detached cells of epithelium were for the most part
natural, though some were fatty.

A hardened section showed that there was slight, though generally
diffused, inerease of fibrous tissue, while there was much irregular
obstruetion of the tubes.

Both pleural cavities contained old adhesions, and enough fluid to
compress the lung to less than a quarter of its proper bulk. The
heart weighed 25 oz., the hypertrophy chiefly affecting the left
ventricle. The wvalves were all natural, save a little speck of
atheroma upen the mitral ; not such as to interfere with its flexibility.
There was a good deal of atheroma about the root of the aorta.

The peritoneum contained about 3 pints of clear fluid. There was
gome irregular thickening of the capsule of the liver. All the other
viscera were natural.

In this case the patient appears to have had renal disease, as-
sociated with gout, and evinced by an increase in the quantity of
the urine, for a considerable time before his health materially
suffered. As is often the case the chronic change appears to have
given rise to a degree of tubal inflummation which led to the
obstruction of those channels, and consequently to a diminution in
the urine, and dropsy. The sudden change in the character of the
urine was not accounted for by any circumstance in the history of
the case, but it not improbably followed upon some excess in
liguor. The man was known to have been a great drunkard.
The continual scantiness of the urine was sufficient to show that
there was much tubal obstruction. After death it was found
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that the tubes were blocked up to an extent very unusual with
the granular disease. The duration of the @dema (12 months)
was sufficient to suggest that it was connected with the more
chronic type of disease. There never was any doubt in this case
as to the nature of his disorder. 'The age of the patient, the con-
currence of gout, the early increase of the urine and the chronic
character of the dropsy, led to an easy and certain conclusion. It
was thought worth while to give iodide of potassium, with a vain
hope that some such remedy might be found to remove or arrest
the intertubular growth. It need not be said that all such views
must be abandoned as chimerical. The new growth is a homo-
geneous addition to the fibrous tissue already existing, and is
probably equally out of the reach of removal, by ¢ sorbifacient,’ as
by medicines of any other denomination.
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CHAPTER X.
TREATMENT OF GRANULAR DEGENERATION.

Ix the treatment of this disorder it is necessary to have regard
to the fact that it is essentially incurable. The kidney has
undergone changes from which there is no return. Tubes
have been destroyed, and others that remain are interfered
with by the presence of fibrous tissue, which is as far beyond
the power of medicine to remove as fibrous tissue which
belongs to the original structure of the body. We are there-
fore unable to touch the disease in its organic seat. All we
can hope to do is to modify its progress and delay its conse-
quences ; and in this way much may be done. Life may be
prolonged, in some cases almost indefinitely, while the bodily
and mental powers are retained with so little loss that the
patient, though a valetudinarian, may be equal to many of the
duties and pleasures of life.

There is much less diversity of opinion as to the treatment
of the chronic forms of Bright’s disease than of the acute.

It is but seldom that a patient comes under treatment
until the disease has caused such injury to the gland as is
sufficient to disturb the health in some obvious manner.
There has been a gradual aceess of dropsy, there is trouble-
some dyspepsia or vomiting, the sight has become impaired,
some cerebral disturbance has occurred, there is an indefinite
failure of health which renders the patient unable to follow
his usual avocations, or perhaps some conspicuous change
in the urine has arrested his attention,

The irremediable state of the kidneys compels us to direct
our attention not to the disease but to its consequences. We
may do something to cleanse the system from the contami-
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nation of excrementitious matter, and we may meet, with
more or less success, the symptoms which arise in the course
of the complaint.

There is probably no part of our surroundings which has
so great an effect on the promotion or arrest of granular
degeneration as climate, but it will be better to devote a
separate chapter to this important branch of the inquiry, and
to consider at present only such measures as do not involve
change of habitation.

If the patient be in a quiescent state, not pressed by any
urgent disturbance, much may be done to keep him in com-
parative health. The secretions, particularly that of the skin,
should be kept in an active state. The patient should be
completely clothed in flannel, and should take regular exercise
such as to produce perspiration. The greatest benefit may be
derived from the use, at regular intervals, of a hot air or a
Turkish bath. Patients sometimes complain at first that
such baths exhaust them, but they generally soon learn to
like them for the sake of their obvious benefit.

They may be given twice a week in an urgent case, once a
week if there are no pressing symptoms, while in a patient
who has been restored to some degree of health by their action,
once a fortnight may suffice. Under their influence the
general health improves and the complexion becomes brighter
and clearer. The muddy tint of the face may be often seen
to be visibly different on the day following the bath. The
vapour or hot air bath is of most service in cases where the
urine is copious, or at least not scanty; and is more effective
as a means of improving the general health than as a eure
for dropsy. By the periodic use of this evaenation we prevent
the accumulation of the mischievous substances which the
kidneys have failed to remove,

Beside such measures, it will generally be necessary to give
iron. The citrate or acetate answers the purpose,

The acetate * may be mixed with liquor ammoniw acetatis,

* Dr. Basham advises the mixture of tinet. ferri perchloridi with liquer
ammoniwe acetatis and acetic acid. This is an indirect method of giving the
acetate of iron, which must result from the decomposition of the salts.
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should it be thought well to give acetate of ammonia for the
suke of its effect upon the skin, or with acetate of potass if a
diuretic be needed, The sulphate or perchloride may be used
if the urine contain blood, or there be any other indication for
an astringent.

As to diet, it is necessary to pursue a judicious and medium
cowrse. Nitrogenous or animal food increases the formation
of urea, while non-nitrogenous or vegetable food diminishes it.
Urea is probably formed from the excess of animal food, as
well as from the waste of tissue. A meal of animal food has an
immediate effect in increasing this element of the urine, while
vegetable food has been shown not to have the same action.*

The food therefore should be as non-nitrogenous as is

onsistent with the proper nutrition of the patient. A purely
vegetable diet has been tried, and found not to succeed,
and the angemic tendencies of the complaint forbid the use
of a non-nutritious regimen. At the same time it is obvious
that the patient should be kept upon the smallest amount of
animal food upon which he can thrive.

It does not appear that harm is done by the moderate use
of aleohol ; indeed it often has a most beneficial diuretic action.
In gouty cases beer should be avoided, while gin or other spirit,
in a diluted form, often agrees well. Among wines, claret
appears suitable. Dr. Prout advises sherry or hock. In the
choice of aleoholic beverages much may be left to the cireum-
stances and peculiarities of the individual.

With such a basis of treatment in quiescent cases, compli-
cations must be met as they arise.

The dropsy may be treated by diuretics, mixed and varied
until an effective remedy is hit. Most uncertain where they
are most needed, it is not possible to lay down rules of any
general application, as to the selection of these medicines.
Perhaps the most effective is scoparium, used as decoction,
three or four ounces for a dose. Small doses of digitalis,
squills, or juniper, may be given with one or other of the
saline diuretics, nitre or acetate, or bitartrate of potass, Nitric

# Sece Parkes on the Urine, p. 50.
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ether may take a place in any mixture, and cantharides may
be used as a last resource. Dr. Christison,* in speaking of
remedies of this character, gives preference to digitalis squills
and bitartrate of potass taken together. Dr. Burrows, speak-
ing of the good effect of diuretics in chronic Bright’s disease,
advises a mixture containing tartrate of potash and nitric
ether.4 The inhalation of the oil of juniper has been advo-
cated of late, but in a few cases in which I have seen it tried
no effect has been observed.

Should cedema resist the action of such medicines, purging
and diaphoresis must be enforced. Hydragogue purgatives,
as jalap or cream of tartar, may be given occasionally or at
regular, but not too frequent, intervals. A compound jalap
powder may serve twice a week, or a senna draught as often,
to which one or two drachms of bitartrate of potass have been
added. Elaterium is a resort for emergencies. Vapour baths
are better borne in this disease than in any other renal affec-
tion, and though too often ineffective, may be used as a means
of keeping down cedema. Acupuncture may be necessary in
rare cases; it must be used with the precautions already urged.f
But such measures which have for their object the removal
of dropsical effusion are not needed in a large proportion of
cases. Many patients die without having had dropsy in any
form, and others have it only for a short time.

A careful regulation of the diet is of course necessary,
in all cases of dyspepsia, whether associated with albuminuria
or with any other condition. In the dyspepsia which belongs
to this form of renal disease much may be done by medicine.
The remedies which appear most useful are nitric and hydro-
chloric acids, and strychnia. These may be given with ealumba
or some other mild bitter. Acids appear to be sometimes
indicated by the presence of alkaline or ammoniacal secretion
in the stomach. When vomiting becomes frequent it is a
very intractable symptom. After mineral acids and strychnia,
hydrocyanic acid, ereosote, brandy and soda water, and ice, may

* Clinical Lecture, Ranking's Abstract, 1852, p. 85, vol. xv.
T Ranking’s Abstract, vol. xxiii.
t See p. 89.
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be used in suecession, with more or less relief of a temporary
kind. Dr. Johnson advises the use of warm water as an
emetie, so as to wash out the abnormal seeretion which keeps
up the irritability of the stomach.
Of head A state of semi-coma, with or without convulsion, appears
SYmpOmE. to be the natural termination of the disease. Such symptoms
are too often an indication that the disease has passed beyond
:l:tllr:?:llr: the power of remedies. In some cases, however, the use of
ing t reat. Vigorous measures will recall the patient to consciousness and
ment. give him a new lease of life.

With the granular kidney it appears that there is a smaller

tendency to angemia than attends other forms of renal disease.

The subjects of the complaint are mostly of middle age, when

the tissues cease to make great demands upon the circulating

fluid, and there is established a tendeney to plethora rather

than anemia. Whether from this or any other cause, de-

Blosding. pletion is better borne than with other renal affections. A
vigorous purge of elaterium, the action of a strong vapour

bath, or even a free bloodletting, will sometimes rescue the

patient from impending death. Probably the cases in which

the last measure should be employed are few. The hardness

of the pulse appears to be a trustworthy guide. In most

Purga- cases the best chance will be afforded by acting vigorously
b upon the bowels, while the patient is sufficiently kept up by
aleoholie stimulants. Half, or a third, of a grain of elaterium,

with a little confection of senna as a vehicle, a little eroton
oil, or any aperient which acts powerfully in small bulk, will
answer the purpose.

Intoler- It is not seldom that the comatose state to which this disease

r::nlr':f tends has come on before its time, in consequence of the ad-
ministration of opium. Intolerance of this drug is one of the
peculiarities of the disease; doses so small as to be looked up-
on as safe under any circumstances will sometimes have a poi-
sonous effect. I may instance a case where a patient became
comatose after taking five grains of Dover’s powder, a medicine
which has been stated, though with no great probability, not to
possess the poisonous properties of the opium it contains.

Inflammas With regard to the inflammatory and other complications,

d
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it is not necessary to follow in detail the methods to be
pursued for their relief. Such general rules as may be laid
down are chiefly of a negative kind. Opium and mercury must
be avoided, while measures of a depressing tendency must be
used with eaution. With regard to pericarditis, one of the
most frequent of the complications of the disease, we are
often saved any uncertainty as to treatment by its remaining
undiscovered until the post-mortem examination. External
applications will of course be used where possible. Bronchitis,
one of the most frequent complications of granular degenera-
tion, may be treated much in the ordinary manner. Antimony
in small doses, and in conjunection with ammonia, is given
with decided advantage in acute cases; in the more chronie,
ammonia with senega and squills,

Among hemorrhagic complications apoplexy often oceurs,
as has been mentioned, in persons who are not recognised as
having renal disease, and the treatment will be adopted in
ignorance of any such complication. Now that bleeding has
become unfashionable, and mercury has lost its repute as a
catholicon, there appears to be nothing in the ordinary treat-
ment of apoplexy which needs to be modified on account of
the co-existence of granular degeneration.

Bleeding from the nose sometimes resists the use of ice
and ordinary stypties, and has to be stopped by plugging the
nostrils, It is a very intractable form of hmmorrhage,
Almost all the cases of epistaxis which are obstinate enough
to eall for this operation are associated with renal disease.

Some of the points of treatment which have been adverted
to are exemplified in the following case.

Attacks of Loss of Speech, with subsequent Coma, in a
patient suffering from granular degeneration of the
kidneys, and gout. Relief from blood-letting, purging,
and vapour baths.

Henry Armstrong, fifty-five years of age, a coachman in a gentle-
man’s houschold, & man who had lived freely and had gout, was
brought into St. George's Hospital, Angust 23, 1866, under the follow-
ing circumstances. It appearcd that the man, who was of a sluggish
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nature and overfed appearance, lay down after dinner, suffering
from some headache and discomfort. He went to sleep, was roused
with difficulty, and then was found to be unable to speak. At
11 r.or. he was brought to the hospital, and seen by Mr. Jones, the
resident medical officer. He was conscious when admitted, and
could walk, but+he was unable to spesk. In bed he gradually
became comatose, with stertor, the pulse at the same time becoming
quick and remarkably incompressible. Mr. Jones at once had him
bled, and as socon as 10 oz. of blood had flowed consciousness and
speech returned, 18 oz. of blood were taken. He was purged with
calomel and croton oil, and ice was applied to the head. On the
following evening he again became unconscious, and the pulse,
which had been softer, resumed its former character. He was
again bled, this time 10 oz of blood being taken; again, while
the blood was flowing, conscionsness and speech retwned. He
subsequently had a trifling amount of hemiplegia, affecting the right
arm. He was purged by means of a turpentine injeetion, a draught
was given at intervals containing sulpbate of magnesia and antimony,
and he went on without any recurrence of the symptoms. The
urine was pale, copious, highly albuminous, and contained dark
granular casts. Ie remained drowsy, but was conscious, though
still speaking with difficulty or not at all. He had next an attack
of gout, and when he had been in the hospital a fortnight he
had a convulsive seizure with foaming at the mouth. He soon
recovered his consciousness, and from this time gradually got
better.  As regards the subsequent treatment, he was purged when
necessary. He took acetate of iron with acetate of potass, and
had a vapour bath twice a week, a proceeding which at first he
strongly objected to, but the benefit of which was obvious in the
increased brightness and clearness of his eomplexion on each
morning following the bath. Under these measures some little
@dema which he had had disappeared, and he became able, by
October 16, to leave the hospital and resume his duties, e was
made an out-patient, and has, since he left the ]mslﬂtu], taken a
Turkish bath once a week with great willingness, so assured iz he
of the good it does him. He now (May 1867) has the appearance
of health, is as active as formerly in his oceupation, and has no
complaint evident to himself. The urine retains its character; it is
ImlleT plnnﬁ ful, and albuminous,

Though this man is still alive there can be no doubt that he has
granular kidneys. His age, the characters of the urine and of the
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casts, the coincidence of gout, the general absence of dropsy, and
the latent nature of the disease, concur to make this a matter of
certainty, The indolent habits of the patient, with a tendency
probably to eat and drink more than is good for him, appear to have
given a more than usnally congestive character to the cerebral
attacks consequent upon the disease. It is probable, indeed, that
a slight amount of extravasation took place in the left hemisphere.
At the same time it is clear, from the trifling nature of the subse-
quent paralysis, and the rapid recovery of the patient from each
attack, that the symptoms were mainly due to funectional disturbanee.
The case furnishes an example of the good effects of blood-letting,
as well as of the symptoms which may be taken to indicate such a
line of practice. When the more urgent symptoms had subsided
the advantage of vapour baths was very apparent.
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CHAPTER XI.

DEPURATIVE INFILTRATION.

GeENERAL PATHOLOGY OF THE DISEASE,

Tur disease to which this name has been applied has been
hitherto described as waxy or lardaceous, from a real or
fancied resemblance which certain of the affected orgams
bear to wax or lard. Latterly it has been designated as
amyloid, from a fallacious analogy with starch or cellulose.
The term ©depurative® has been adopted as one of practical
significance, elaiming kin with the suppurative process which
will be shown to be the most common cause of the disease.
This affection is not, like nephritis or granular decenera-
tion, limited to one organ. It has its origin in changes which
pervade the whole frame, and produce tangible alterations
wherever arteries penetrate. Many organs are affected at
the same time, or in quick succession, and the kidneys are
not exempt from the general influence. The primary change
is probably—almost certainly

in the eomposition of the
blood ; the next a morbid deposit, which first appears in the
walls of the small arteries, and afterwards in the surrounding
tissues. The change may affect the liver, spleen, kidneys,
supra renal capsules or lymphatic glands; the entire mucous
lining of the alimentary canal; the membranes of the brain
and cord ; morbid growths the result of former disease; or,
in short, almost any part of the body to which blood vessels
g0, or which, even without vessels, is under the influence of
the circulation.

The change, as it affects the solid parts, consists in the
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deposition of a new tissue or deposit, which can be dis-
tinguished by the action of iodine. The term * amyloid * has
been rashly given, in consequence of a resemblance which,
as far as regards this reaction, was thought to exist between
the morbid product and starch. Cellulose, however, rather
than starch, resembles the € amyloid” matter in this respect.

The normal tissues take a yellow colour with solutions of
iodine; the morbid material a deep reddish brown. The
morbid material appears to possess a strong affinity for the
reagent ; it absorbs it eagerly, holds it tenaciously, and
assumes its full eolour while the healthy parts take only a
faint and superficial tinge. This reaction is represented in
plates 8 and 10, and is the most ready and certain mode of
recognising the change. A few drops of an iodine solution
poured upon a mucous surface or on the scetion of an organ,
sive under ordinary cirenmstances a uniform yellow tinge ;
if the peculiar deposit is present, it becomes conspicuous by
the contrast which its deep brown colour presents to the
unaffected parts.®

It has been stated, that with the addition of sulphuric
acid a blue tint is obtained, but this appears to be an error
of observation, partly arising from the fact that when sul-
phurie acid acts upon iodide of potassium—a salt generally
present in the test solutions used—a precipitation of iodine
takes place, which blackens the tissue.

With such certain and ready means of detecting the for-
mation, we are able to discern its first appearance in the
walls of minute arteries, and trace its increase until it forms
a formidable addition to the bulk of the viscera. Iirst ob-
served as thickening the walls of the smallest arteries, and pro-
dueing an appearance of exaggeration of their transverse fibres,
the new matter, which then is transparent and homogencous,
penetrates their coats and gradually works its way into the
surrounding tissue.

®# A solution for the purpese is readily made by dissolving iodine in water,
with the help of iodide of potassium, until a solution of the colour of brown
gherry is obtuined. Or the same result is reached by diluting the liguor iodi
of the Pharmacopaia.
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The changes which result are somewhat different in the
several organs. In the solid viscera the effused matter re-
mains about the vessels, and fills the interstices of the strue-
ture. These organs, the liver especially, often increase greatly
in size, and become hard, grey, and semi-transparent, as if
they had been intimately and uniformly infiltrated with white
wix, an appearance which has given a name to the disease.
The kidneys, supra renal capsules, and lymphatic glands, are
all apt to assume the same firmness and waxy translucency.
In the spleen the deposit often exaggerates the malpighian
corpuscles, until they look like grains of boiled sago. The
mucous membranes, which are very liable to the change,
especially that of the small intestine, are affected in a different
manner., The vessels are altered, as are those in the solid
organs, but the exudation, instead of being retained in the
tissue, appears to pass off as a secretion from the surface,
giving rise to vomiting or diarrhea, when the stomach or
bowels are concerned. Muecous membranes thus affected
often have an cedematous look, as if they had been soaked
in fluid.

Not only does the new deposit modify, as described, ex-
isting structures, but it may oceur as an independent growth
attached as a tumour to some part of the body. This is
rare.* Dr. Murchison deseribes one instance, and I have seen
another.t The tumours were of the size of a chestnut or
plum ; they were connected in each case with the cerebral
mewmnbranes; they consisted of a translucent firm material,
like cartilage to the naked eye, which was homogeneous, ex-
cept that it had a tendency to a fibro-nucleated structure.
The char acteristic reaction was present in each case.

The disease, then, essentially consists of a general out-
pouring of a certain material which differs from the proper
constituents of the body. It remains to be seen what this
material is, and under what circumstances it is thrown out.

It appears that the material is fibrine, which has been de-
posited in this form in consequence of the loss of the alkali

* Pathological Transuctions, vol. xiii. p. 3.
t Ibid, vol. xiv. p. 264,
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with which it is ordinarily combined, and which seems to be
necessary to hold it in solution,

For a detailed aceount of the reasons which have led to
this conclusion, T must refer to a paper just published in the
Medico-Chirurgical Transactions.*

The results of ultimate analysis show the morbid deposit
to agree in composition with fibrine and albumen. That it
is fibrine, and not albumen, is shown by the facts that it has
a strong tendency to undergo contraction after its deposition s
that it heumues converted into fibroid tissue, a met: mmrphnqs
which is common with fibrine whenever it is deposited in
small bulk, as a coagulum in the arachnoid, or vegetations
upon the valves of the heart; and lastly, that, in certain
cases it is identical in appearance and reaction, as well as
continuous in position, with the hyaline casts which are
found in the renal tubes, the fibrinous nature of which it is
not possible to doubt.

The most striking characters of the formation are, how-
ever, due to the absence of the free alkali. which is associated
with fibrine when in a natural state, This deficieney, which
is indicated by the behaviour of the deposit under various
cireumstances, is proved by analysis, and the results verified
by the synthetical production of a material which has the
characteristic reactions,

The following table shows the amount of potash and soda
contained in a given weight of 8 waxy and 7 healthy livers,
that organ having been selected for observation because the
new material is more abundant there than elsewhere.

# On Waxy, Lardaceous, or Amyloid Degeneration. Med. Chir, Trans. vol. 1.

Deposit 15
dealkalized
fibrine.

Essentially
fibrinous.

Wanting
in alkal,




170 DEPURATIVE INFILTRATION. [Ca. XI.

Table b'fé'!}r“a'l:-.r-'y percéniaige [y"‘ Allaline and JLII:H'EJ?:_-_‘,I' Salts in
seven Healthy Livers.

b Al 3 | Potash
Case hu}u.r,lh !hmﬂ“hh’ Potash Boda | and soda
AL Ash =
I 1l.l;;1'l|u'1
| - I !
: . | e
| Liver of an adult, apparently natural | 1-181 | -053 | -187 D55 | 440
T I a1 111 173 DB 15y &
% G % 1:041 | 038 | -205 | -252 | -457
=. " " ‘995 | 016 | <214 | <192 | 408
| 1 5§ " P12 0ET | 23 | 2h ‘47
| i i ¥ | 004 | 05 181 | -12% | -314
| 5 i < | 893 | -041 215 | 164 | -379

Average percentages :—Soluble Ash, or total Alkaline Salts, 1:00- Earthy Salts
(chiefly Phosphate of Lime), 057, Potash, -209: Soda, -196.

Percentage of Alhaline and Earthy Salts in eight Waxy Livers.

Sy g gnlnblo
Clamy Balnble In “':'.II 1 Potash Sodn

Ash Ak
Mary Morgan, deep bed sores.
Liver in very carly stage . « | 1075 | 062 | -203 177 58
Robert Nutt, large yomice. Liver | |
slightly affected : ; : 9¢ | -098 | 256 | -154 | -410
{ Went from Edinburgh., Highly af- | I
fected. Hulh-t‘]'_dl"‘.‘ when ex- i i |
amined . . : ; ; ‘852 | 21 | +189 206 395 |
From Consumption Hospital. : [
Highly affected. Large vomicse | 677 | 245 — —_ -
James Barry., Universally infil- | | |
trated. Dysentery, Syphilis, &e. | <633 | -154 —_ = | =
| Thomas Theakstone. Decidedly | |
| affected. Phthisis, nleoration of | | |
| bowels . . : : .| 621 | 18 | -163 | -153 | -316 |
Benjamin  Thomas.  Intermixed | ' | !
| with fatty change. Disease of I | | |
pelvis. Idischarge . A : | 614 | 262 ‘086 | 19 | 276 |
John King. !'L'E!‘ilil'l.”"lf affected. HHEI- | | | i
puration from wrist. Phthisis. | =481 : 2049 12 ! 053 | 173 i

Average percentages:—Soluble Ash, or total Alkaline Salts, 730 ; Earthy Salts
(chiefly Phosphate of Lime), <177. Potash, *169: Soda, "156.

From this it appears that in the waxy organ the alkaline
salts are reduced on an average from precisely 1400 in 100
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parts to 739, a loss of one quarter. This loss is large, con-
sidering that the new material exists in addition to the normal
structure, to which it bears in most cases but a small pro-
portion.

The diminution appears to affect both the potass and soda.
It is such that in well-marked cases the affected structure has
a decidedly acid reaction, which it imparts to water or spirit.
The natural reaction of the liver, as of most of the organs,
is faintly alkaline,

It is scareely necessary, however, to resort to analysis to
prove the deficiency of free alkali in the deposit under con-
sideration. The characteristic reaction, though remaining
after the action of acids, of heat, or of caustic ammonia, is
at once destroyed if the tissue be allowed to absorb a small
quantity of potass or soda—as, for instance, if a section of the
affected organ be soaked for a short time in a dilute solution
of either of these alkalies,

Another indication of the dealkalized state of the waxy
matter is afforded by the reaction of indigo. This additional
proof is not necessary, since the fact must be beyond question ;
but I am tempted to describe it in consequence of the beauty
of the results. Free alkali destroys the colour of sulphate of
indigo. If a microscopic section of an organ affected as
deseribed be treated with this pigment, the alkali in the
natural structures will destroy the blue colour, so that they
will in time fade to a light green, or yellow; the amyloid
matter, however, will retain for an indefinite period the deep
blue of the indigo, and will show in bright and striking con-
trast with the dull tint of the neighbouring parts. I may
refer to some plates in the paper already mentioned as
examples of this effect,

Lastly, the  amyloid,” or waxy matter, or a material which
is identical with it in all its reactions, can be made artifi-
cially by depriving fibrine of its alkali, This can be done by
dissolving fibrine in dilute hydrochlorie acid (6 parts of acid
to 10,000 of water), the only aecid in which it is soluble.
The fibrine can be recovered in a dealkalized state, by evapo-
rating the solution. A translucent gelatinous material is
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obtained, which shows the amyloid’ reactions in the most
striking manner. The contrast between the colour produced
by iodine upon ordinary fibrine, and upon fibrine treated
as described, is the most graphie illustration of the difference
between ¢ amyloid® and healthy tissue.

It is worth remarking that while the alkalies are wanting
in the morbid deposit, the earthy salts, as if to make up for
the deficiency, exist in larger quantity than in health,

The material then which is poured out under ecertain con-
ditions, and which has been styled waxy, amyloid, or depura-
tive, is dealkalized fibrine,

As far as we can trace the conditions which lead to the
separation of this material from the blood, we have a loss of
alkali associated with a loss of albumen. The alkali is
probably discharged at the expense of the fibrine, which
therefore becomes apt to be deposited, while the removal of
the albumen of the blood gives the fibrine a relative super-
abundance.

There appear to be several modes by which the essential
materials are removed from the circulation. Some are within
our observation, and can be recognised as progenitors of the
organic change with a certainty of which there are not many
examples in the obscure heraldry of disease. Morbid changes
in the darkness which involves their origin are like the men
they afflict; it is only in exeeptional cases that we can trace
their descent.

By far the most frequent cause of the disorder is pro-
tracted suppuration. The discharge must be copious and
long-continued ; it is not necessarily connected with tu-
bercle or with any other constitutional taint, or with disease
of bone.

The accompanying table, compiled from cases which have
come under the notice of the author, shows that of 66 cases, 51
were known to have been associated with a profuse and long-
continued drain of pus; while in 35, suppuration, though not
under observation, was concluded, from the post-mortem ap-

11{1:11""._1]1{_‘1‘_15 or {_!EI]L!]_' ':\'i I‘Gllll?ﬂlilﬂt‘l:ﬂ, t‘.} hi:l‘l-r{: ‘E‘_'UI]L‘ om IEIL s01e
antecedent period. Thus about five-sixths of the cases which

S —
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fell indiseriminately under notice were associated with this

process.

Table showing the Affections antecedent to Wy Infiltration in GG
Cases under the observation of the Author.®

51 Cases in which there had been profracted Suppuration.

From earies, or necrosis, with exposure of bone . ; : . 20
., disease of spine with psoas abscess . i - ’ e
e [II.‘\.'lfll-‘-L! 5[1111}|,|,1-:11‘iun, consequent upon amputat ion of thigh 1
i o 0 % compound fracture of

|1";_i: . " B . . . , " " . 1
» phthisis with vomice : ; : : i : « il
1 dilated broneh ' . . ¥ ' . I . 1
. destruction of kidney by tubercular excavation (1 case with
PEOAS i_ﬂr'-'l.'l'}ifi} . . . * ¥ & 5 . 2
. uleerated caneer i - : . : F ; a0 b
,» dysentery with abscesz of liver. i L . 4 ' 3
_ uleeration of bowels, not dysenteric . . - ; . 3
., deep and long-continued bed sores . - . y Al
.. severe syphilitic ulceration of throat or penis . ; R
a1l

5 Clases in which there was presumplive evidence that Suppuration had formerly
S,'r-',IEJ' [FE)

From disease of elbow-joint, for which arm had been amputated 1
. extensive disease of spine, with much eurvature and loss of

l.I-IIIL' s . s . . a ' " . v 1

,» phthisis, with extensive cieatrices . . i . L

, history of dysentery in India, also syphilis ¥ . =5

i

4 Cases tn which there had been Albuminuria associated with some other form
of kiduey discase.

From tubal nephritis (much dropsy, urine seanty, highly albu-

minous) ; : . : ; ; ; . 4

6 Cases in wkich the cause conld not be fraced.

(In one the patient had been long in India, but was not known
to have had dysentery.)

Associated with the stated lesions, tubereular deposit was found in 27 cases ;
CANCCT 11 O F"L'il-lll.i.l-lri in 6. There were 30 in which there was no evidence of
pither of these disenses.

# This table includes all the eases which have come under the notice of the
Author, in which a post-mortem examination was made ; no selection has been
made. 8 of the cases were under the age of sixteen, the rest adults, The
greater number occurred in St. George's Hospital.
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The association between protracted suppuration and the
depurative deposit is such, that wherever the former exists
the latter may be expeeted. In a considerable proportion
of cases where the discharge is profuse or long continued,
the peculiar infiltration is sufficiently abundant to produce
obvious symptoms. There are few such cases in which traces
of the change cannot be found on post-mortem examination.

In this undoubted relationship of cause and effect, it is
easy to trace the bond of connection.

The discharge removes the alkalies from the system, while
at the same time it causes a relative inerease in the amount
of fibrine.

Pus is an albuminous fluid which is rich in alkaline matter.
For details on this head I may refer to the paper already men-
tioned. Speaking roughly, pus contains about one per cent. of
alkaline and earthy salts, the alkaline existing in about ten
times the quantity of the earthy part. The strongly alkaline
reaction of the discharge when fresh is evidence of the dispro-
portionate quantity of alkali which there finds exit. The loss
of alkali is associated with a loss of albumen, which must
rednce the amount of that substance in the blood and inerease
the proportion which the fibrinous bears to the albuminous
part of the serum. With the fibrine relatively inereased, and
the alkalies positively deficient, the dealkalized fibrine is
deposited in the smallest arteries. There the foree of the
circulation has been diminished by distance, and broken by
subdivision, and the current has been sufficiently retarded to
allow of coagulation or deposition. The fact that the deposit
takes place in the arteries and not in the veins, may perhaps
be accounted for by the known deficiency of fibrine in venons
as compared with arterial blood,

The next circumstance to which the disorder can be clearly
traced is albuminuria, especially of the kind assceiated with
nephritis, It is easy to be seen in such ecases, that the albu-

minuria is the cause, and not the consequence, of the waxy
infiltration, for the kidneys are generally in a marked con-
dition of disease, with characteristic history, while the de-
purative change is very slightly developed. Of the 66 cases,
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there were 4 in which the disease appeared to be due to this
canse. A long continnance of highly albuminous urine must
have an effect analogous to that of a discharge of pus. The
albumen appears to carry alkali with it, for as a general rule
albuminous urine, particularly in cases of long standing, is
wanting in acidity.

Of the 66 cases there remain 6 in which there was mno
evidence of any morbid discharge. Looking somewhat
minutely into the circumstances of these 6 cases, it appears
that 3 of the subjects had been great drunkards. One, a girl
of twenty-four, had been a prostitute, but there was no other
reason to suspect syphilis. As to the 2 remaining cases,
there was nothing, as far as our knowledge went, that could
be assigned as a cause of the change. One related to a
airl of fourteen, who died of bronchitis ; the other to a woman
of thirty-two, whose death was chiefly due to diarrheea, con-
sequent upon the extension of the change to the bowels.

With regard to these apparently exceptional cases, it must
be allowed that a flow of pus may exist for a time, give rise
to the disorder which will ultimately prove fatal, and cease,
leaving behind it no such obvious traces as will suffice for a
record of its existence. This is particularly the case when
the suppurative process affects the alimentary canal. Yet
though sappuration must necessarily, from this and other
circumstances, occasionally escape notice when it has been a
potential source of disease, we cannot assert that the change
has no origin but in such a discharge.

We cannot as yet presume to be aequainted with every
process by which the blood is so altered as to contain excess
of fibrine with deficiency of alkali. We may surmise that
there are conditions, less capable of demonstration, by which
this alteration is produced. Many circumstances impair the
nutrition of the body and alter the eomposition of the blood.
We know that in some disorders the fibrine is increased ; we
may conjecture that the proportion of alkali is likewise subject
to morbid variation. It may be eventually shown that there
are diseases which act upon the blood so as to produce the
effect of a purulent discharge, and occasion the depurative
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deposit without the medium of suppuration, That such
causes are relatively uncommon is evident from the facts
which have been bronght forward.

It will be observed that in 3 of the 6 cases in which the
origin of the disease was left in doubt, the subjects were
intemperate spirit drinkers,

Judging from the cases admitted into St. George's, it
would appear that the disorder is especially frequent among
persons who have been exposed to the climate of India.
Whether this is merely due to the prevalence of dysentery,
or whether the climate, in the malnutrition which it engen-
ders, produces a liability to the disease which does not exist
elsewhere, further experience must show.

There is a general belief among pathologists, that syphilis
has a direet power of causing the deposition. I can find no
proof that it is so. Syphilis is a prolific source of ulceration
and disease of bone; in all the cases under my own notice,
where it has been associated with the organic change, there
was a suppurative drain of an unmistakeable sort, save in one
instance, in which the only reference to such a discharge
was an attack of dysentery in India, which had left no certain
traces behind it (see case of Barry, p. 209).

Congenital syphilis, although often fatal, does not appear
to be associated with the peculiar change; probably because
it is not attended with any suppurative lesions.

As to other diseases which are productive of ¢cachexia’—-
a vague term which has been much used in describing the
antecedents of waxy deposition—there is no reason to believe
that either tubercle or cancer has any direct power of causing
the disease in question.

From the fact that of all eauses of protracted suppuration
tubercular deposit is by far the most frequent, it follows
that tubercle coexists with a large proportion of cases of
depurative infiltration. And cancer coexists with a small
proportion, inasmuch as it is a more infrequent source of
discharge.

Among the 66 cases recorded in the table, there was evi-
dence of syphilis in 6; tubercular deposit was present in 27 ;
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cancer in 5. In 30 of the number there was no trace of
either syphilis, tubercle, or malignant disease.*®

KIDNEYS DESCRIBED IN DETAIL.

To this sketch of the general pathology of the depurative
disease it will be necessary to add some particulars regarding

the kidneys.

These organs are exceedingly favourite seats for the deposit.
The malpighian tuft, in its arterial character and its minute
subdivision, possesses in the greatest degree the facilities for
the peculiar deposition. The kidneys are often attacked first ;
and even when this is not the case, they usually become so
early involved in the disease that the change in their secre-

tion is one of the first symptoms.
The following changes are produced in their appearance

and structure.
Examined at the earliest date at which the change can be

recognised, the kidney is slightly pale and ansmie. If
altered in consistence, it is firmer than before. The organ
would pass for nmatural, but that the iodine solution dots
the malpighian bodies. The surface is smooth, rather pale
perhaps, the cortex in due proportion, and every other cha-
racter that of health. As the disease goes on, an increase of
size takes place, and the capsule becomes adherent, At this

# In the preceding account of the waxy or depurative infiltration I have
rather endeavoured to show what it ig than what it is not. In the face of the
direet evidenee which has been brought forward it has not been thought neces-
sary to discuss the starch theory at any length. It may be as well to allude to an
opinicn, originally promulgated by Meckel, that the deposit consists essontially
of cholesterine. This substance is not nitrogenous, as the amyloid deposit is
known to be. It does not give the characteristic reaction with iodine, It has,
as far a5 I am aware, only Leen found in the liver as connected with this
ehange; in which organ cholesterine oceurs in many forms of disease. This
gubstance probably is rather an oceasional and accidental assoeiate of the wi aAxy
deposition than essential to it. The waxy change is continually associnted
with fatty degeneration, and in the liver cholesterine—which is allied to fat—
is sometimes present. For an interesting account of the opinions which have
prevailed regarding this disease I may refer to a paper by Dr. FPavy ‘On the
so-culled Amyloid Degeneration,’ in the Guy's Hospital Reports 131}4
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Tncrease of time the cortex is firm, pale, and increased in thickness. It
ke varies in texture. When the inecrease of size is great, there
is usually more or less fatty change in the epithelinm, and
the cortex is of a pale fawn-colour, and opaque, like a parsnep.
Under these circumstances the kidneys often weigh 10 or
11 oz, each. The largest that have come under my nofice
weighed, the two together, 33 oz. In other cases, where
Change of there is no fatty tendeney, and the increase of size is less,
WX te eortex often has a pinkish or grey translucency, as if a
transparent material were interspersed throughout its strue-
ture. This transparent appearance is most observable near
the capsule. When the grey effusion is abundant, it gives
a peculiar firmness and elasticity to the organ. Sometimes
the two conditions exist together, buff specks or lines being
separated by grey waxy matter.
Superficial ~ The capsule is now adherent, and probably thickened.
ﬂ“}:.r:*" The surface, still smooth, or marked only by a few curved
depressions, has lost the uniform vascularity of the healthy
kidney, and has a general bloodless appearance, only varie-
cated by irregular red blotches, or a few stellate vessels,
This condition of enlargement belongs to the earlier periods
Effusion  of the disease. The effusion is intertubular, and has the same
petwe  contractile tendency as the intertubular effusion in granular
degeneration. The new material between the tubes, which
is very plentiful, has a regular process of condensation and
contraction to go through., It is most abundant near the
capsule, and its contraction is early indicated by depressions
on the surface—small curved depressions, few and partial.
According to the duration of the disease, und the rate at which
the contracting process goes on, the appearance and bulk of
the organ vary. The surface may present various forms
Finally  of uncvenness; sometimes covered with large smooth eleva-
“:L“:E tions, giving an undulating outline ; sometimes irregularly
tions. deformed in some places, elsewhere smooth, Sometimes, and
this in the most advanced cases, where there is much loss
of bulk, the organ has obviously shrunk out of shape; it
has lost more in width and thickness than in length, and has
a lean and attenuated look ; and when the capsule is taken
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off; which is not done withont difficulty, the surface has a
sandy texture. The regular covering of uniform small
granulations, such as follows from granular degeneration,
does not ocenr as a consequence of the depurative change.

On making a section of a kidney in which this process
of shrinking has advanced, it is seen that the cortex is
diminished, particularly its superficial parts, sometimes the
cones being within the thickness of a shilling of the capsule.
Whether shrunk or not, it is generally to be seen with the
naked eye, that the cortex contains numbers of shining dots
like specks of glass, which are malpighian bodies enlarged
and altered by the disease. Cysts, true to their character
of belonging to intertubular diseases of the kidney, are
common in this disorder. They usually are of very small
size.

The great test, however, for the existence of this form of
disease 1s iodine. This holds good in all its stages. Early
in the disease the iodine solution simply dots the malpighian
bodies, staining them more deeply than the intervening
tissues. Sometimes these structures stand out in a conspicu-
ous manner, so as to look like grains of brown sand sprinkled
on the section. Later in the disease brown lines bLecome
visible on the cones, which are straight vessels affected by
the disease. Finally, in cases of long standing, almost the
whole of the substance exposed by section, as well as the
surface of the organ, gives the characteristic colour.

The deep brown shade—like that of polished walnut wood
—of the affected parts, affords a striking contrast with the
light yellow colour of the portions which have escaped (sce
plates 8 and 10).

Minure AnaTomy oF THE DEPURATIVE INFILTRATION OF THE
‘Kroney.

As regards minute and essential changes, there are three
steps in the disablement of the kidney by this disease.
First, an alteration in the walls of the blood vessels.

Secondly, an effusion through them into the tissue and
w2
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cavities of the gland. Thirdly, consequent changes in the
tubes, which cause them to become plugged up.

In tracing the mechanism of these successive changes, the
blood vessels must be first considered. These are affected
while yet every other part of the organ is natural, and before
there is any symptom of renal disease, The first change is
observed in the knot which forms the malpighian body
which becomes somewhat enlarged, and displays the charac-
teristic colours with iodine and indigo. The enlargement
is due to a thickeninz of the vessel, which often gives a
nodular outline to the tuft. The size of the tuft increases
as the disease progresses, while the capacity of the vessel is
diminished, A deposit of fat upon the exterior often helps
to produce the sparkling appearance which the malpighian
bodies acquire in this disease.

After the malpighian body has become altered as de-
seribed, the same change proceeds to the wvessels which
enter and leave the capsule. The larger arteries escape,
as also do the capillaries and veins. The alteration is
often conspicuous in those straight arterial veszels, which,
after leaving the malpighian corpusele, pass through the
eones, and have received the name of arteriolw recize, These,
as they lie in numbers among the straight tupes, are
often distinguished with difficulty from them. They are
of about the same diameter, and but for the detection of
transverse fibres in their walls, would be apt to be regarded
as urinary tubules. In many of the affected vessels the
transverse fibres of the muscular coat are unnaturally distinet,
as if they had undergone a sort of hypertrophy. The walls
are thickened, and the ecalibre narrowed. Besides these
alterations, the affected vessels are readily detected by the
peculiar colour given by iodine, and by their retaining the
deep blue of indigo.

The appearances produced by iodine are shown in plate 10,
For those given by indigo, I must refer to the Medico-Chi-
rurgical Transactions for 1867,

By the time the change has extended to the straight vessels,
or often while it is apparently limited to the malpighian
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bodies, an effusion of fibrinous matter has taken place in the
intertubular tissues of the organ, especially near the surface,
seldom equally diffused, but poured out in greater bulk at
those points where the course of an artery has determined
the position of a family of malpighian bodies. Around these
a broad formation of new tissue is often seen. This, under a
low power of the microscope, has a finely granular appearance
(see plate 9). Under the }th of an inch object glass the new
tissue has a closely nucleated structure, like that presented
by new fibrous tissue, or some varieties of fibro-nuecleated
tumours. This growth may be often traced inwards from the
capsule, where it is most abundant, along the course of the
vessels towards the interior of the gland. It imbeds the tubes
which lie in its way, and by its contraction reduces them to solid
threads, or euts them up into minute cysts. In a transparent
section, vestiges of tube-structure may be very elearly seen im-
bedded in the new material. If these intertubular deposits are
of any extent, their contractile tendeney is generally evinced
by an aggregation of the malpighian bodies within them, The
distribution of the new growth upon the surface of the kidney
is made evident to the naked eye by a loss of level. The
situation of each deposit is marked, as has been explained,
by a depression, often shallow, smooth, of considerable size,
and pinkish in colour.

The prevalence throughout the organ of a similar exu-
dation is shown by a general growth of fibrous tissue around
the malpighian bodies and larger vessels, and between the
cortical tubes, so that if the organ be examined in a fresh
state, abundant fibre cells, and loose new fibrous tissue can
be found.

Not only does the fibrinous exudation infiltrate the tissue
of the gland, but the same material is poured out more or
less abundantly by the exposed vessels of the malpighian
tuft, and appears in the tubes and in the urine in the form
of fibrinous casts. This material, like the exudation in the
substance of the organ, occasionally presents the same reac-
tion as the affected vessels, but more often does not, ( The
appearance of the exudation in the tubes is represented in
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the kidney of Roberts, plate 9.) Beside this exudation into
the cavities, the condition of the tubes requires notice.
In the earlier stages of the disease the cortical tubes are,
if such an expression be allowed, morbidly healthy. Their
normal strueture is displayed with abnormal distinetness.
The epithelial cells hold to the wall with more than proper
constancy, and the cavity continues open and distinet long
after death. Kidneys in this state of disease are admi-
rably adapted for demonstration; they realise quite the

Waxy Kidney. 1. Tubes rigidly open. 2. Tubes containing fibrine and oil-
globules. 3. Epithelial cells; some fatty, others morbidly adherent to each
other. 4. Fibrinous plugs which have come out of some of the tubes, Some
new fibroid tissue is also shown,

physiological ideal. It appears that their peculiar cha-
racter is due to a fibrinous exudation, which at the early
stage transudes in minute quantity through the basement
membrane, and glues the epithelial cells to each other,
and to the tube. The appearance is often such as might
result if the epithelial cells had been partially fused upon
the wall, which at the same time becomes thickened, pro-
bably from some of the exudation becoming incorporated
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with it. The fixed openness of the tubes is one of the most
marked characters of the disease, and one which has its bear-
ing upon the symptoms. Fibrinous casts are abundantly
formed and displaced, and yet the epithelial lining of the
tube undergoes no disturbance (Roberts, plate 9). Often,
however, when the disorder is drawing to an end, supposing
that the patient dies of the renal mischief rather than of
any antecedent or associated disease, a catarrhal state of the
tubes is set up, and they become obstructed, as in cases of
tubal nephritis,

I ascertained the condition of the cortical tubes in 32
cases of the disease—some fatal from the kidney symptoms,
some from other causes. I found that there were 18 in
which the tubes were as deseribed, rigidly open, though
often eontaining fibrinous eylinders. In 14 the tubes were
plugged with natural or fatty epithelinm,

In connection with the state of the tubes it must not be
forgotten that the disorder in question may be produced as
the sequel of nephritis, in which ease the obstructed state of
the tubes belonging to the original disease continues. This
appeared to have happened in 3 of the 14 cases just men-
tioned.

It is usual in this disease to find, not only that tubes are
fixedly open, as has been described, but that they are often
distended by fibrinous plugs. They also are often irregu-
larly dilated and constricted, owing to the contractile influ-
ence of the tissue around them. When the new growth
exists in any bulk, the tubes imbedded in it are often
distinetly cut up into minute cysts. DBeside eysts, formed
in this way out of tubes, a similar result is sometimes
produced by a dilatation of the capsules of the malpighian
bodies in the same way as has been deseribed with granular
degeneration. Cysts arise, whether the kidneys be granular
or waxy, from the constricting action of new growth external
to the tubes, With granular degeneration the new formation,
though in smaller bulk, has a more powerful contractile
tendency, and is therefore a more fertile source of cystic
transformation than in the disorder under consideration,
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As an associate of the ¢ amyloid’ change, it is common to
find fatty degeneration. The fatty change often precedes
the other. After much discharge from vomice or elsewhere,
it may be predicted, without much chance of error, that the
liver will be either waxy or fatty. In most cases both con-
ditions will be present. With the waxy kidney oil is often
deposited in the epithelium. In 33 kidneys so diseased, I
found that the epithelium contained oil in 19; in 9 of which
the cells were loaded, while 10 were only slightly affected.

Beside the alteration in the epithelium, it oeccasionally
happens that, as in granular degeneration, some of the cells
become angular and distorted in shape, cramped by the
narrowing cireumstanees of the tube in which they lie,

The peculiar alteration of the smaller arteries, lying as it
seems to do at the root of the disease, affords a simple
explanation of the subsequent changes. These little vessels
are so modified as to become penetrable in a morbid degree
to the liquid part of the blood which they contain. They
retain the corpuscles, but the liguor sanguinis holding albu-
men and fibrine in solution, passes through them, both into
the interstices of the gland and from the free malpighian
vessels into the tubes. As regards the intertubular vessels,
the fibrinous part of their exudation, from its property of
solidification and eonversion into fibroid tissue, proceeds to
incorporate itself with the organ by adding itself to the
fibrous structures, and collecting in the most available
spaces. The albuminous part, which has no such power of
ready organisation, is probably absorbed and removed. A
similar process takes place with regard to the vessels which
hang loose in the malpighian bodies, The fibrinous part of
their exudation becomes consolidated in the tubes, from
which it is dislodged in the form of easts. The albuminous
portion passes off into the urine without hindrance, and
gives its character to the secretion,

With this sketch of the mechanism of the depurative
change as it affects the kidney, it will be easy to see how
gome of the symptoms arise. The deterioration in the blood
vessels, which is the first step, though it thickens the walls,
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CHAPTER XIIL

DEPURATIVE DISEASE OF THE KIDNEY—SYMIPTOMS AND
TREATMERT.

Criwicar HisTory AND SymproMs.

The disease affects both sexes and all ages.

It is rather more commmon in males than females, possibly
because the former are more exposed to many of the inci-
dents which give rise to it, such as accidental injuries and
the effects of tropical climate. Of 61 cases, 36 occurred in
males, 25 in females,

No age, except the earliest, is exempt from its attacks.
Under my own observation it has proved fatal at the age of
5 years, and at every period of life afterwards, up to 70. It
is most frequent between 20 and 30, corresponding in this
respect with phthisis, with which so many of the cases are
associated,

The following ease, which is not included in the foregoing
statement, as the kidneys were unaffected, shows the earliest
age at which, within my own experience, the disease has
been detected in any organ.

Abscess eomnected with diseased Lip. Depurative affection
of spleen in @ child two years and a half old.

My friend and colleague Dr. Gee ealled my attention to a spleen
which was enlarged, full of translucent bodies like grains of boiled
sago, and which with iodine gave the ‘amyloid’ reaction in the most
characteristic manner. It had been obtained from the body of a boy
two and a half years of age, who had been under treatment in the
Children’s Hospital for the last two months with a large abscess in the
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thigh, which had discharged most profusely. The cause of death
was pyemia. The abscess subsequently proved to have been con-
nected with disease of the hip jeint. No iodine reaction appeared
except npon the spleen. Although the disease rarely comes under
notice very early in life, there appears no reason why it should not
oceur at any age where suppuration is possible.

The following table represents the distribution of 61 cases
among the several decades of life. It will be seen that this
disease includes almost the whole period of human life, while
nephritis and granular degeneration each pertain to one
extremity.,

The greatest mortality of the depurative disease is later
than that of nephritis, earlier than that of granular degene-
ration,

Tuble showing Ages at time of death in €1 cases of Depurative
Disease under the observation of the Author. All attested by
post-mortem examination.®
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36 male, 25 female.

The disorder is easy to recognise during life, perhaps Easy of
more so than either of the other forms of renal disease, It Gagnosis.
may be often detected at first sight by the worn and cachectic
look of the patient. There are several circumstances which,
when they exist together, place the nature of the complaint
beyond doubt. The disease generally follows upon a puri-
lent discharge. The urine is albuminous; it often exceeds
the matural amount, notwithstanding that cedema may be
present. Frequently there is diarrhcea. The liver is apt to

become enlarged.  Such are the more salient points by which Salient

poinks,
* Cases in which the disorder appeared to be consequent upon another form
of renal disease are not included,
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the complaint may be recognised. But it is not necessary
that each of these symptoms should be present. The nature
of the disease may be clear, although the urine be scanty,
the action of the bowels patural, or the liver remain out of
the reach of the fingers. As far as I am aware, the persist-
ence of dropsy while the urine is inereased is peculiar to
this disorder,

It may happen that the subject of the renal change is
under surgical treatment for disease of bone or joint, and
the opinion of the physician is sought, because something in
the progress of the case has raised a doubt as to the capability
of the patient to recover from a contemplated operation. In
such a case the obvious nature of the antecedents renders
the diagnosis almost a matter of course. The same may
be said when eedema and albuminuria come on in the course
of phthisis.

Frequently it happens that the patient is brought under
notice solely on account of dropsy, and it is only on ecareful
enquiry that the nature of the preceding disorder becomes
evident. It is often found that there is a considerable
interval between the cessation of the purulent discharge,
with recovery from the original loeal disease, and the ap-
pearance of renal symptoms. Sometimes scars upon the
person, or distortions of the spine, will point to the source
of the complaint. We may be guided to it by the peculiarity
of voice which results from loss of the soft palate, the effect
of syphilitic uleeration at some former date. Sometimes a
limb eonspicuous by its absence will tell a tale of protracted
suppuration. Perhaps the source of the disorder has left
no external mark. It may have been an attack of dysentery,
almost forgotten during the various ills of a tropical life;
or uleeration of the bowels, tubercular or of some other
sort, which no longer exists. In one case which came
under my knowledge the disease was apparently due to the
suppuration which attended the healing of a compound
fracture. In some cases it comes as the consequence of
albuminuria, which has arisen in connection with some other
disease of the kidneys; but such cases are rare, and are of
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little practical importance. The depurative disorder in such
cases seldom passes beyond its earlier stages, and does not
appear to alter in any material degree the symptoms of the
previously existing renal disease.

When by such causes as have been assigned, or by others
which are less evident, the tendency to the morbid deposi-
tion is established, the various organs are affected in an order
which is not always counstant.

The first change is generally to be detected either in the
kidneys or the liver; in the kidneys more often than in the
liver. Whichever of these structures is first affected, it is
usual for the other to follow at no distant time. The spleen,
the small intestine, the stomach, and the large intestine,
participate in the disease in something like the order in
which they are mentioned. The symptoms which arise are
due in chief to the kidneys and the mucous membranes.

It appears that the deposit which is the essence of the
disease may take place to a considerable extent before any
symptoms are produced. This is continually seen in post-
mortem examinations of patients who have died of surgical
diseases. A small amount of recent deposition, lying as it
does within the wall of the malpighian artery, does no harm.
It is not until the wall of the vessel has been so damaged as to
allow the liquor sanguinis to come through it unaltered, that
the urine becomes albuminous and the system suffers. The
same may be said of the vessels in the mucous membranes.
Morbid exudation into the stomach and bowels, as evinced
by diarrhea and vomiting, do not occur until long after the
change in the vessels has been such that were the patient to
die the iodine reaction would appear. It must be borne in
mind that, in the kidney especially, the contractile tendency
of the effused fibrine is a source of injury to the gland, which
increases with time. It is owing, probably, to this that the
symptoms of renal disease are apt to become apparent long
after the discharge has ceased.

In order that the deposition should be produced in the
vessels, it does not appear that a long time is necessary.
In one case the reaction was evident upon the malpighian
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bodies of the kidney when a discharge had only existed for
twenty-one days. The patient, a vigorous young man, had had
his thigh amputated in consequence of an accident. Most
profuse suppuration took place from the stump, and he died
on the twenty-first day afver the operation. The kidneys were
the only organs affected. A much longer time than three weeks
is required before such changes can be produced as to make
themselves manifest during life. It often happens, as alveady
stated, that the disease does not attract attention until a long
time, even years, after the local drain has ceased, or the con-
ditions, whatever they may be, which have given rise to the
disease have been reckoned among the past.

When the disease has caused a certain amount of altera-
tion in the kidney, the health becomes affected. It is upon
the progress of the disease in this organ and in the mucous
membranes that the symptoms mainly depend. The enlarge-
ment of the liver and spleen may be palpable, and yet the
health may remain without conspicuous change. As soon,
however, as the alteration has progressed far enough in the
kidney to render the urine decidedly albuminous, the health
becomes precarious. The fibrinous material which is effused
throughout the kidney becomes organised, as has been ex-
plained, in a manner which renders it impossible that the
oland so affected should ever be restored to its former
condition. If, however, the primary source of mischief
ceases before the organ has been extemsively damaged, it
is not easy to say how far it may become restored to its
proper mode of action. - The disease, always chronie, is more
especially so when it is found as the consequence of a dis-
charge which has ceased. The course of the disorder must
usually be counted by years, if we reckon its commencement
from the complaint which gave it birth. It is not unusual,
however, for it to remain latent until within a few weeks or
months of death.

If we reckon its duration from the appearance of wdema,
or from the symptom which first draws attention to the
kidney, we shall find that, thuugh it sometimes passes through
many fluctuations of better and worse, and occasionally drags
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on throngh many intervals, during which active symptoms
are absent, yet that in more than half the cases a few months
will lead it to a fatal termination, This disease is probably
more variable in its rate of progress than either of the other
forms of renal disease; sometimes, as far as symptoms are
concerned, as rapid as tubal nephritis ; sometimes in its slow-
ness approaching the character of granular degeneration.

Usually the first symptom of the disease is an inerease in
the quantity of the urine, with a consequent necessity for
nocturnal micturition, This is accompanied by thirst.
(Edema then makes its appearance, not with a sudden out-
break, as is the case with nephritis, but with a gradual
access. The ankles are observed to be swollen in the evening.
This symptom continually occurs, though the urine continues
to exceed its normal amount; a circumstance which, as far
as [ am aware, is not the ease with any other form of renal
disease. The swelling, seldom excessive, is apt to invade the
peritoneum. The pleura and pericardium generally escape ;
“if they become charged with fluid, it is usually not dropsical,
but the result of inflammation. At the same time the aspect
of the patient is cachectic. He often has the look of one
who has been broken down by chronie disease.

There is a marked tendency to inflammation, showing itself
most often in the lungs as pneumonia, next in order of fre-
quency as pleurisy; inflammation of the pericardium and
peritoneum sometimes oceurs, but less often. Pneumonia in
particular is more frequent in grown persons suffering from
this disease than in either of the other forms of renal malady.
Pericarditis is less common than with granular degeneration,
more common than with nephritis. DBronchitis can hardly
Le regarded as a concomitant of this disorder. There is, as
with other forms of renal disease, a tendency to erysipelas or
to inflammation of the cellular tissue.

Other morbid tendenecies mark the course of the dizease.
Some of these result not directly from the state of the kidney,
but from the concurrent progress of the disease in other
organs, The diseased vessels of the alimentary canal secrete
extravagantly, and give rise to diarrhwa and vomiting. The
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frequency and severity of these affections are characteristic.
Diarrheea in particular, which seldom oceurs with the other
forms of albuminuria, is a most common and most fatal result
of this. The motions are watery and very frequent; there
is no pain or griping. The diarrheca often recurs again
and again, after having been as often checked by remedies,
clears away any cedema which may remain, gives a pinched
and sunken aspect to the patient, and eventually carries
him to his grave. When this has been the case, it is
found that the small intestine has been affected so that the
vessels of the mucous membrane give the iodine reaction.
Vomiting similarly indicates the change in the vessels of the
stomach, a change which allows a morbid exudation to take
place into the eavity of the organ. It often begins with loss
of appetite and nausea after food.

A liability to bleeding from the nose, and to purpura,
though not common, is sometimes noticed.

As a counterpoise to these dangers, it is found that
patients suffering with this disease are but little liable to
the affections of the brain, which have been described as
uremie. Such attacks are the exeeption, not— as with other
forms of renal disease—the rule. Convulsive seizures are
more common than simple coma. In a series of 48 cases,
all with marked symptoms of the remal disease, and all
exhiliting it on post-mortem examination, there occuired 3
instances of urmmic eonvulsions, 2 of simple coma, 1 of
unnatural drowsiness. This is a proportion of nervous dis-
turbance infinitely below what occurs in albuminuria from
other caunses.

The freedom from these affections probably depends upon
the fact that the constituents of the urine are much less
diminished than in other diseases of the kidney, while death
is often due to the progress of the disease in the bowels,

The most frequent canse of death in this disease is diar-
rheea; the next pneumonia, Inflammation of the serous
membranes, though very common, seldom causes death, unless
the membrane affected be the peritoneum. Looking at the
cause of death, as far as it could be isolated, in 35 cases in
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Agecites ; ; . .

Hydrothorax

Fluid in Pericardinm - . .
Eryzipelas, or Inflammation of Uellul:u.r Tissue .
Uraemic Convulsions . : . o ey :
Simple Coma, or Semi-coma

Other head symptoms : : ? . . . .
Pneamonia . . . .
Pleurisy (present’in a recent at:‘:tu at lmm of ﬂmﬂI) .
Peritonitis o 7 " "
Feriearditis pry " " "
Endocarditis i b n EF
Bronehitis . - .

Vomiting (not of lJ].I:’:II'JIl] .

-

-
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Diarrhoea (motions in 1 case bloody) . 22
Enteritis - . ' 1
Amaurosis, or dlmneas of alght ; : - ]
Sanguineous Apoplexy . : il
Epistaxis . 5 ; : : : a : 2
Furpura . : : ; : : ; : - i
Vomiting of Blﬂ-:r:l ; : : ; : : : o
Hypertrophy of Heart {smlple} 1
Atheroma of Arteries : 1
Grout 2

UzrIKE.

The urine in this disorder resembles in many particulars
that which belongs to granular degeneration. A general
rule holds good, that the urine is diminished by cbstruction
of the tubes, increased by disease confined to the intertubular
structures,

The first change in the urine in this disease is an increase of
quantity. The amount varies from the normal average up to
perhaps four times as much. Dr. Grainger Stewart places the
maximum at 200 oz. in the twenty-four hours. 1 have never
seen so much., The common range at the earlier periods of
the digease is from 50 to 90 oz. The urine thus inereased is
pale, clear, and watery. It has a low specific gravity, 1015 to
1006, or even less, When the increase becomes obvious, or
soon afterwards, a trace of albumen appears. Commencing
always in minute quantity, it slowly increases until it is suffi-
cient to form a bulky coagulum. Towards the later periods

—
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of the disease, the secretion generally becomes reduced in
quantity. This appears to depend either upon the presence
of a certain amount of tubal catarrh, or upon a large pro-
portion of the tubes being stopped up by the fibrinous exu-
dation, Upon whatever cause it may depend, the oceurrence
is very general in the later periods of the disease. The urine
falls to its natural quantity, and often below. Sometimes it
is reduced to 8 or 10 oz. in the twenty-four hours, but this
is uncommon ; it comparatively seldom falls below 20. The
extreme diminution which is characteristic of nephritis does
not oceur. When the urine has become thus reduced in
quantity, it is generally highly albuminous.

The acidity of the urine is decreased in this, as in other
forms of albuminuria,

Blood is but rarely present, less often than with granular
degeneration, much less often than with nephritis. In a
series of 48 cases of the depurative disease, in which the
urine was examined during life and the body after death,
there were but 4 in which the secretion was obviously dis-
coloured with blood. In zll these cases, however, the heemor-
rhage was considerable; in one, constant and profuse.

Casts, ETC.

Casts make their appearance at a very early period, while
the albumen may be yet a mere trace, and they increase in
abundance as the disease progresses. Although there are no
casts which are peculiar to this complaint, if we except those
rarely found which give the iodine reaction, those which
more especially belong to it are simple eylinders of fibrine.
These may be large or small, according to eircumstances,
and may be frequently dotted with oil as the consequence of a
change within themselves. Such casts are almost always
present in this disorder, though they are not confined to it.
They are generally of small or moderate diameter, evidently
formed in tubes which retain their epithelial lining ; some-
times their larger size and stouter make shows them to have

proceeded from tubes either denuded or much dilated.
o2
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Besides these, custs sometimes occur which contain, or
chiefly consist of, epithelial cells, and when these are pre-
sent, loose cells of the same nature often abound. In
such cases (Carter, p. 220), a catarrh of the tubes has been
superadded to the primary disease. The engraving (plate
7, fig. 2) includes all the varieties of casts which were
found in the cases upon whieh this account of the disease
is based.

It is by no means rare, when the urine is scanty, to find a
deposit of uric acid or urate of soda.

Caemicar CHARACTERS OF THE URIKE.

Urea.—More or less reduced in quantity. While the
urine exceeds its proper amount, that is, during the greater
part of the disease, this important constituent falls but little
below the normal amount. Towards the end, when the
urine is scanty, it is more sparingly excreted, but it never
approaches the degree of diminution which results from the
other forms of renal disease.

Among many cases in which I have ascertained the daily
amount, 1 have never chanced to find the quantity below
7 grammes. The ordinary range is from half to two-thirds
the normal quantity. In 7 cases in which the urea was
estimated, it varied from 7-35 to 240 grammes,

A case is related by Rosenstein,® in which the urine became
reduced to an unusually small quantity, and the urea fell as
low as 36 grammes in the twenty-four hours; but this must
be regarded as an unusual circumstance. It may be stated as
a general rule, that so long as the urine exceeds, or does not
fall short of, the proper quantity, the urea will not be greatly
diminished.

Urie Acid.—Sometimes normal, more often diminished in
quantity, occasionally absent. In two cases under my own
care in the hospital I was unable to discover any.

Phosphoric Acid.—Always reduced, diminished with con-

* Frau Meller, p. 246.
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stancy in well-marked cases of the disease to a sixth or even
a smaller proportion of its proper amount. The reduction
of this constituent appears to be more regular than with
either of the other forms of renal disease, though it seldom
reaches their minimum.

Sulphurie Aeid.—Mnch less reduced than the phosphorie.
Nearly always more abundant than that acid, though in
health it exists in smaller quantity. This is much what
occurs with granular degeneration.

Chlorine—It appears that the chlorine, though reduced
to a less extent than occurs in nephritis, is diminished more
than, as a rule, occurs with granular degeneration. It is
perhaps not necessary to give a detailed account of the
analyses which have been made, as the cases reported will
bear out the statements with regard to this and the other
constituents of the urine,

Allaline and Eavthy Salts.—The alkaline salts in this
disease appear to be below the normal amount. In the cases
of King (p. 201), and Gilbert (p. 216), both potash and soda
were greatly reduced, especially the latter. In these cases a
purulent discharge was flowing at the time of the examina-
tion. How far these alkalies are reduced when the renal
disease is present under other circumstances, and what pro-
portion they bear to their amount in other forms of albu-
minuria, are questions as yet unanswered.

Adbnormal Constituwents.—Nothing remains to be added to
what has been said about albumen. It is less abundant in
this disease than in nephritis; more, as a rule, than with
granular degeneration.

Summing up the chemical changes which occur in the
urine as a consequence of the depurative change in the kidney,
they are as follows :

The water is increased except in cases of long standing,
when it is frequently diminished, With this exception, all
the elements of the urine are diminished. The wurea is re-
duced, but not to the extent which oeeurs with other forms
of renal disease,

The amount of urie acid is variable.
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Of the mineral constituents, that which is diminished with
the greatest regularity is the phosphorie acid.

The following cases, together with those placed after the
section upon treatment, illustrate the pathology and symp-
toms of the disease,

Cases.

Dilatation of Bronehial Tubes, with profuse suppuration.
Amount of Alkali lost daily. ¢ Depurative’ disease, Albu~
minuria, Diarrhea. Treatment by tonies and salts of
potass. Death. Post-mortem examination.

Fanny White, aged six years, became my patient in the Children’s
Hospital, Jan. 29, 1866.

She had had cough since birth. At the age of two years ghe had
a severe attack of whooping cough, after which the former symptoms
continued, with gradually increasing expectoration. For the last two
years ghe had been easily put out of breath, and the least excitement
caused much cough. For six or eight months she had been pallid
and emaciated, and a month ago the feet swelled. The urine on ex-
amination was found to be albuminous, and she was thereupon
admitted.

She was pale and puffy ; the legs were @dematous. There was
much cough, attended with copious purulent expectoration, which
had an odour suggestive of gangrene. There was slight general
dullness over both lungs, which gradually increased from above
downwards. The apices were nearly natural on percussion; it was
thought that the right was rather the less resonant. The dullness
over the lower lobes was very decided. Large bubbling and caver-
nous sounds were heard all over the chest, especially low down.
The voice sounds were slightly increased. From these signs, as well
as from the general symptoms, it was thought that the lungs were
exeavated by vomica, the lower lobes more than the upper.

The pulse was quick, the appetite bad, the bowels regular.

The urine was repeatedly examined : it was always seanty, vary-
ing from 850 to 500 C.C. in the twenty-four hours. The specific
gravity varied from 1014 to 1023. It was highly albuminous,
sometimes turning nearly solid when boiled. It threw down, very
generally, crystals of uric acid. Under the microscope abundant

s
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casts were seen, mostly of considerable diameter and uniform waxy
character. Besides these, other casts were found which contained
blood globules and epithelial cells, Loose cells of renal epithelium
were scattered about, some of which approached pus globules in
character.

Urinary Deposit, Fauny White. Loose renal epithelium. Hyaline and epithelial
Casts.

The purulent discharge, which was regarded as the origin of the
mischief, was examined. It was found that a quantity not varying
much from 105 C.C., or about 3 oz., was spat up every day. Itwas
alkaline; it had the appearance of unmixed pus; the odour was
offensive. This contained 932 of ash, ‘877 soluble in water, ‘055
insoluble. The soluble ash contained of potash 089, soda '275.
These numbers represent the amounts contained in twenty-four hours’
expectoration.,

The child was put upon liberal diet, with wine. She had cod-
liver oil with reduced iron, and as a means of compensating for the
loss by the discharge, she was ordered a mixture containing citrate
of potass, which was associated with cinchona and squills. She
went on well for a time, but had frequent attacks of diarrheea, which
were supposed to depend upon the extension of the disease to the
bowels. These were held in check for a time by the use of injec-
tions of starch and laudanum, and subsequently by astringent medi-
cines, of which sulphate of copper and opium were found to be most
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effectual. Dy March 2 the disease had evidently made progress ; the
child had perceptibly wasted and become weaker ; the expectoration
was more profuse and offensive. Two days later she was taken
out by her parents, the same treatment being pursned while she was
at home. She gradually sunk, and died on the 11th.

Permission was obtained to examine the body. It was much
emaciated. The plenral eavities were closed by old adhesions. The
upper lobes of both lungs were emphysematous, but otherwise
natural. The lower lobes were almost entirely occupied by large
globular or oval cavities, which varied in size from a walnut down-
wards, most of them approaching the size mentioned. These proved
to be simple dilatations of the bronchial tubes. These, where
they entered the lower lobes, dilated into large cavities, each like a
flagk, with a narrow neck and a large body. Tracing down any one
of the large bronch, it was found to divide into smaller tubes, each
of which terminated in an oval cavity such as has been deseribed.
These were lined by a mueous membrane continuous with that be-
longing to the bronchial tubes, and resembling it closely. These
cavities were not swrrounded by any consolidation such as usually
abounds in the neighbourhood of vomiea; their walls were no
stiffer than ordinary mueous membrane. In many places the walls
of the cavities were in contact with those adjoining. The bronehial
membrane was generally injected, and the dilatations were loaded
with pus. A small part of the lower lobe of the left lung was oceu-
pied by ordinary red hepatization. A few places were noticed near
the thin edges of the lobes, where a little fibroid tissue separated the
cavities. There was not a tubercle in the lungs or in any other part
of the body.

The heart was natural.

The liver was enlarged, fatty, and gave slight iodine reaction.

Both the large and small intestine were extensively altered in the
same manner, the characteristic test being given by iodine in a very
marked manner.

The kidneys were enlarged to about the size proper to the adult.
The capsules were slightly thickened and adherent; the surfaces were
smooth, very pale, but showing stellate veins. On section there was
a general lock of unnatural uniformity, cortex and cones partaking of
the same pale buff colour. Iodine gave the peculiar reaction upon
the malpighian bodies, and upon many of the straight vessels of
the cones.

Under the microscope it was found that the cortical tubes were in
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some instances open, while others were stuffed with epithelium.
The cells taken separately were quite natural. The malpighian
bodies were enlarged and their capsules were dilated into globular
cavities.

This case is interesting in several respects. The primary disease,
dilatation of the bronchial tubes, is one of rare occurrence, and one
which is usually mistaken, as in the present case, for phthisis. The
complete abzence of tubercle, however, shows that the secondary
disorder did not depend upon any serofulous eachexia. The daily dis-
charge of pus was very great, and at once led to a suspicion that the
disease was of the ¢ depurative’ kind, a suspicion which was con-
verted into a certainty when the waxy easts were found, and diar-
rhiea became a prominent symptom. The fact that beside simple
fibrinous casts, casts were found of the epithelial variety, heside
scattered cells of renal epithelium, more or less puriform in character,
showed that, as is often the case, a certain amount of tubal inflam-
mation had been superadded to the original change. With this the
urine became secanty. After death many of the renal tubes were
found obstructed by epithelium. The treatment which was adopted
was warranted by experience, so far as the liberal diet, cod-liver oil
and iron, were concerned. The citrate of potass was given in order
to compensate for the loss in the discharge. Like most cases of this
variety of renal disease, the patient sank worn out by the primary
disease and by diarrhea, never having had any cerebral or proper
urgmie symptoms.

Strumous Disease of Wiisl, with profuse suppuration.
Phthisis. Urine inereased and albuminous. Analysis
of Urine. Thirst. Edema. Diavrhed. Death from ex-
haustion.  Post-mortem examination. Estimation of
potash and soda in liver.

On October 1, 1866, I was asked by Mr. H. Lee to examine one
of his hospital patients with regard fo the medical aspects of a pro-
posed operation.

The patient was a labourer, named John King, twenty-six years
of age. According to his own account he bad, seven months pre-
viously, sprained his right wrist by carrying a weight; a fow days
afterwards the joint became painful, and two months later the disease
had progressed so fur that a sinus had formed which discharged pus,
The purulent discharge became very profuse, amounting, according

Comments.
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to the man’s own account, to a pint a day; an estimate which
was exactly confirmed by the nurse of the ward, who put it down
at 20 oz. A month after the abscess broke he began to cough, the
cough after a time being accompanied with purulent expectoration.
Within the last two months the urine had increased in quantity and in
frequency of passing ; he suffered from thirst—* drouth,’ as he called
it—and the bowels became loose. Latterly the legs became wedema-
tous, the urine still remaining in excess.

When I saw him he was much sunk and wasted. There was
much soft cedema about the ankles; no enlargement could be felt of
the liver or spleen. He had a cough, with muco-purulent expec-
toration ; and on listening at the chest, dullness, increased voice
sounds, and large bubbling, were heard at the right apex. There
was not much thirst, the tongue was red and raw-looking, the pulse
108. There was extensive disease of the bones belonging to the
right hand and forearm, with numerous openings, which discharged
now about a quarter of a pint of pus daily.

The urine was collected for the twenty-four hours ending October
1. It was acid, slightly turbid.

Quantity . - . . =2040" (or 72 oz.)
Sp. gr. : ] . . =1007-

Urea . = 2024 prammes
TUric Aexd 3 = {0 -
Phosphorie Aeid . — 51 ¥
Sulphurie Acid = ‘D69 =
Chlorina . i = 048 a
Soluble Asl. ! ; = 4263 =
Imsoluble Ash . ; = LT -
Fotash. . = 1'453 o
Hoda . ] " = 723 -

Under the microscope many slender casts were seen, such as
are represented in plate 7, fig. 2. These were simple cylinders of
fibrine, more or less dotted with speeks of oil. They were treated
with a solution of iodine, but did not beeome more deeply colonred
than the scales of epithelium and other objects which came in the
way of the fluid.

The opinion which was given was to the effect that the kidneys
and the bowels were affected by the waxy or depurative deposit, and
that in addition the right lung was the seat of advanced tubercular
disease, Any serious operation was of course out of the question.

From this time, in spite of the most liberal and varied diet, he

— e
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gradually sank. The expectoration continued in considerable quan-
tity, but the discharge from the wrist became less. The diarrheea at
last was less frequent. The urine remained copious, while the
eedema and thirst persisted. On October 13 he died, without any
further symptoms.

At the post-mortem examination it was found that all the carpal
bones, the ends of the metacarpal bones, and of the ulna and radius,
were bathed in pus, and were soft enough to be cut with a knife.
The ulna protruded from a wound at the back of the wrist.

Both lungs contained much crude tubercle, and at both apices
were vomice, that on the right side being large and ragged.

The liver was of about natural size; it was pale, and gave with
iodine the characteristic reaction, This reaction took place in
2 decided manner, but to a comparatively small extent. The spleen
was natural in size and appearance, but with iodine became closely
dotted over with very characteristic brown specks.

The kidneys were increased in size; one weighed 7% oz, the
other about the same. The capsules were slightly adherent, the
surfices mottled with vascularity. The cortex was increased, gene-
rally white and coarse in texture, With ivdine the malpighian
bodies were brought out in strong relief, looking like grains of brown
gand sprinkled upon the surface.

Under the microscope it was found that the epithelium was very
fatty, as is often the case when the depurative change has taken
place.

The small intestine was coloured in the same charaeteristic man-
ner. In both the large and small bowel were several small, clean cut
uleers, such as result from tubercular disease.

Subsequently 100 grammes of the liver were reduced to an ash,
and the potass and soda estimated. The following are the results,
The healthy averages are annexed for comparison ; the amounts are

given in gramines,
John King Average of Health

Soluble Ash . - . 481 1-00

Insoluble Ash . : « 208 181
Potash : % . T 1G9
Boda . - ; : . 053 156

This ease iz a good example of the class to which it belongs. The
disease arose from suppuration, which though it had continued for
a shorter time than is generally the case, was in unusually large
amount. The sinuses opened only five months before the death of

Post-
mortem.

Comments.
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the patient, but there was evidence to show that for a time as much
as a pint of pus had been discharged daily.

The symptoms were as characteristic as the history. The urine
albuminous and increased in quantity; notwithstanding the excess,
cedema ; the patient reduced by a watery flux from the bowels, sink-
ing at last without any cerebral disturbance. These things, even
without the history of suppuration, would suffice to make the diag-
nosis almost a matter of certainty. The abundance and character of
the fibrinous casts, and the fair proportion of urea which still passed,
are also distinctive.

The circumstanee in particular, that edema increases while the
water is in excess, appears to be peculiar to this form of albuminuria.
It is probable that the effusion depends upon the extension of the dis-
ease to the blood vessels of the cellular tissue, rather than, as in other
furms of renal disease, upon an alteration in the bload. The deterio-
rated vessels allow the serum to transude. The thirst which is
present in such cases is probably consequent upon the multiplied de-
mand for fluid which is passing off by diuresis, from the bowels, and
into the cellular tissue. The deficiency of the alkalies in the liver was
extreme, although on the application of iodine the brown colour did
not come out over so large a proportion of the section as is sometimes
the case. The discharge continued up to the time of death, and it is
probable that with so large a drain, the proportion of alkali suffered
not only by the deposition of the specific dealkalized matter, but by
the removal of all spare alkali from the blood and tissues. Where
the discharge has ceased, or has much diminished, before death,
so that the tissues are enabled to recover their ordinary condition,
alkali is only wanting in the new material.

It may be believed that in cases like this one, where a profuse
purulent discharge exists, the potash and soda of the urine suffer
diminution. In health the daily amount of potash varies, according
to Dr. Parkes, from 1'7 to 7'6 grs. In this case the amount was
below the minimum. Soda, which in health exists in larger quantity
than potash, was here in smaller. Observations, however, both in
health and disease, are too few to give safe conclusions,
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Disease of the Hip-joint, with profuse and protracted dis-
chavge. Phthisis. Depurative Affection of Liver, Sprﬂlmm-,
Kidneys and Bowels., Death. Post-morlem eramind-
tion.

Last October I was asked by Mr. H. Lee to examine one of his
hospital patients, with a view of considering whether her state of
health was such as to allow of an operation.

E. R., seventeen years of age, a pale slender girl, began three
years before to have pain in the right hip and knee. Fourteen
months ago an abscess connected with the hip began to discharge,
and continued to do so since. When seen, the discharge was esti-
mated by the nurse at a quarter of a pint daily. There was cough,
with muco-purulent expectoration, and evidence of phthisis, on which
it is not necessary to dwell. The abdomen was somewhat tumid,
owing to visceral enlargement. The outline of the liver could be
traced about an inch below the umbilicus, while the spleen could be
felt projecting 2} inches below the ribs, and reaching backwards
towards the lumbar region.

The bowels were quiet, the tongue clean but tremulous, the pulse
124,

The urine collected for twenty-four hours amounted to 53 oz., or
1500 C.C. It was acid and natural in appearance. It contained a
considerable quantity of albumen. It was examined under the
microscope, but no casts could be found. The urea contained in the
wlole quantity amounted to 18-0 grammes. There were traces of
urie acid.

Under the circumstances it was elear that there was waxy infiltra-
tion of the liver, spleen, and kidneys, beside which there was tuber-
cular deposit in the lungs. An opinion was given to this effect; all
idea of operation was abandoned, and the girl left the hospital in
November. >

From this time, until her death, she was frequently visited at her
own home by Mr. Pick, the able and energetic curator of the IHospital
Museum, who has furnished the conclusion of the case. The length
of time she lived was a matter of surprise. She had cough with
constant expectoration. Diarrheea often came on, but was held in
check by opium. Vomiting was frequent. She became very adema-
tous. A discharge first of blood and then of pus began to pass from
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the vagina, and at the end of May she sank, after an attack of hemop-
tysis,

The friends wounld not consent to an examination of any part of
the body excepting the hip-joint. Through an opening made for this
purpose, portions of the liver, bowel, and kidney were extracted.
The liver was fatty, enormously enlarged, and loaded with the waxy
deposit. It gave the iodine reaction in the most characteristic man-
ner, as did the mucous membrane of the small intestine. The kidney
was pale, enlarged, waxy in look, and gave the reaction upon the
malpighian bodies and cones.

The hip-joint was entirely destroyed, the cartilages gone, the bone
carious.

This case is one of a large class. Whatever doubts may attend
their surgical management, the diagnosis is a matter about which it is
nearly impossible to err. An obvious and profuse discharge, followed
by palpable enlargement of the liver and spleen, albuminous urine and
diarrheea, are a series of phenomena which have but one explana-
tion. In the present instance the co-existence of the phthisis would
have rendered futile any operative proceeding; but had the lungs
been sound, and had the case come under treatment at an earlier
stage, 1t is not unreasonable to suppose that the removal, were that
possible, of the diseased bone might have arrested the disease.

Neerosis of Lower Jaw, with protracted purulent discharge.
Consequent depurative change in kidneys. Albuminuria.
General Dropsy. Diarrhea and Vomiting., Death by
exhaustion. Post-mortem examination.

Richard Harrington, twenty-six years of age, a tin-plate worker,
came into St. George's Hospital under the care of Dr. Wilson, July 10,
1856. He had had syphilis five years before, and had since had
sores about his body. For the last three years he had had an open-
ing on the right side of the face, over the lower jaw, from which
matter was constantly discharged. Ie was temperate in his use of
liguor. He had never had searlatina,  Iis general health Liad been
good until nine weeks before his admission, when he had what he
deseribed as a cold, with tightness of the chest and running at the
nose. Three weeks later his legs began to swell, and he felt wealk,
and ¢ bodily ill." Nothing was known to have been amiss with the
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urine until five or six mornings before his admission, when he once
noticed it to be dark like porter.

When he was seen his face was puffy, the legs @dematous, and
covered with a red blush, There was a fluctuating swelling of the
abdomen. Behind the lower parts of both pleurs there was want of
breathing and of resonance. He had pain over the cardiac region, in-
creased by motion and by deep pressure. There was slight cough.
Pulse weak, 116. The urine was scanty, so albuminous as to become
almost gelatinous with heat and acid. Sp. gr. 1029. It was often
examined during the progress of the case, but did not change mate-
rially ; it was of great specific gravity, sometimes as high as 1034.
The amount of albumen remained such that it was often difficult to
hoil the urine without cansing an explosion. The casts were the
eylinders of fibrine represented in plate 7, fig. 2, of small diameter,
rounded outline, and more or less dotted with specks of oil. Some
of them contained epithelial cells,

The dropsy gradually increased in the cellular tissue, the belly and
the left pleura. There was occasional eramp in the ealves. About
the beginning of August the patient began to suffer from diarrhaea, and
the @dema diminished ; vomiting then came on, which accelerated
the removal of the fluid, so that by August 17 the swelling was only
pereeptible below the knees, whereas formerly the limbs had been
wholly distended. All the fluid had been removed from the perito-
neum. The gums were now sore, and the breath feetid, as if from
mercury, thongh none had been given. There was pain about the
larynx, increased by speech. The diarrheea still continued, imper-
fectly held in check by remedies, and the vomiting occcnrred fre-
quently. All traces of dropsy now disappeared, and the patient wore
a shrunken, pinched look. The motions latterly were described as
resembling yeast. On the 26th he sank, the vomiting and diarrheea
remaining to the last. IHe died in full possession of his intellect.
There had been no eerebral disturbance throughout.

At the post-mortem examination the body was much emaciated.
There were traces of edema in the lower extremities and in the
serotum.  There was a large cicatrix on the front of the neck, such
as would result from a burn or scald. On the right side of the face,
at its lower part, was a large slonghing sore, at the bottom of which
lay a large and perfectly loose portion of the ramus of the jaw, which
had become neerosed.

There was a little turbid serum in the pericardium. The heart
was healthy ; the cavities were occupied by large and firm fibrinous
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clots. The right pleura was closed by old adhesions. Both lungs
were loaded with serous fluid.

The liver was natural. The gpleen was firm, but not enlarged.

The kidneys were the only viscera materially diseased. The two
weighed 18 oz. The capsules were thin and loose, the surfaces smooth
and pale, almost all the vascular markings having been effaced. A
few stellate veins were seen  On section the cortex was seen to be
so much inereased as to account solely for the increase of weight.
It was excessively anmmie. The eolour was like that of a parsnep.
The cones, which appeared natural, were widely scparated by the
swollen cortex between them. The whole organ was firm. There
were no cysts.

Under the microscope it was found that the epithelium was gene-
vally fatty ; many of the cells in the cortical tubes were swollen by
oil globules to five or six times their natural size. Many of the tubes
were blocked up and distended by the aceumulation of these cells.
Many were 4} ; of an inch in diameter, some wider still; others were
bared of epithelium, and filled with clear fibrinous matter. The
straight tubes were natural, excepting that some contained material
exactly resembling that which formed the casts. The malpighian
bodies had a lobular outline.

A portion of renal substance was hardened by boiling, and ex-
amined in section. The tubes were found to be very various in
size, some distended, while in certain places there were collections of
shrunk tubes. At the time the body was examined it was inferred,
from the obstruction in the tubes, and the fatty change, that the
disease was of tubal origin. The ‘ amyloid’ or depurative disorder
was not then understood. More than eight years afterwards, how-
ever, when acquainted with the consequences of suppuration, 1 was
fortunately enabled to ascertain the real nature of thiscase. A por-
tion of the kidney had been preserved, and the application of iodine
to a section brought out the reaction characteristic of the change in
a very striking manner.

This case, though it occurred before the ¢ amyloid ’ or waxy change
was recognised, could from the history have been confidently stated
as of this nature, even though it had not been possible to test the
kidney.

Like many patients brought under notice with this disease, he did
not seek advice until the urine had become scanty, as it often does
in the later stages, in consequence of the obstruction of the tubes.
The fatty change which existed is an alteration which very commonly
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accompanies the depurative disease, The preceding suppuration, the
diarrheea, and the consequent disappearance of dropsy, are character-
istic, as is the absence of cerebral symptoms. Probably, had t-h.u
man been questioned, with the light of our present knowledge, it
would have been learned that at a period before his admission the
urine was unnaturally copious,

General Waxy Infiltration following Dysentery, Sypffi&is,
de., in India. Post-mortem examination. Analysis of
Liver. Doubts as to ovigin of Disorder.

James Barry, a discharged soldier, forty-five years of age, who
had served fourteen years in Bengal, and suffered from fever, ague,
syphilis, and dysentery, was frequently a patient at St. George’s
Hospital, alternately under Dr, Fuller and myself. He hada bronzed
complexion and sharp features. He was emaciated, while the legs
were very cedematous, The liver projected much below the ribs.
This, with the characteristic appearance of the man, and the fact that
his urine was loaded with albumen, led at once to the belief that he
was the subject of waxy infiltration. He suffered much from vomit-
ing and diarrheea, became more wasted and prostrate, and finally
sank, after having had a protracted attack of epistaxis,

At the post-mortem examination there was found a scar upon the
penis, such as would result from a chancre.

There was a cicatrix at the apex of the left lung, with puckering
of the surface and evident loss of lung tissue. Some quiescent
tubercle occupied one of the bronehial glands.

The liver was tightly adherent to the diaphragm by old false mem-
brane. The capsule was thickened, and presented on its surfice a
number of little pits or depressions. The organ was greatly in-
creased in size,and on section presented a most characteristic ¢ waxy '
aspect. lodine produced the characteristic tint over a large propor-
tion of the surfice. In the centre of the right lobe was an irregular
firm cream-coloured mass, as large as an orange, harder and tougher
than tubercle, which under the microscope showed traces of a fibroid
structure, and was presumed to be a syphilitic deposit.

The spleen and kidneys were also waxy, as was evident by their
appearance and by the reaction of iodine. The intestines were in
the same state throughout their entire course; they were free from
ulcers and scars,

A most careful examination of the body failed to show any

i
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bone diseaze, or any appearance which could be interpreted as a
certain record of extensive suppuration.

The liver, so extensively occupied by the waxy deposit, was ex-
amined in further detail. This was done with more than ordinary
precaution, in consequence of the uncertainty which involved the
origin of the disease.

The cut surface gave, with litmus, a decidedly acid reaction,
which was imparted to water or spirit in which pieces of the organ
were soaked.

The acid thus extracted proved to be non-volatile. The acid solu-
tions, obtained as described, contained a large quantity of phosphoric
as compared to the other mineral acids, and it was surmised that the
reaction was due to the presence of acid phosphates. Whether due
to this or to free acid, it appeared that the excess was rather relative
than absolute, depending apparently upon deficiency of alkali rather
than superabundance of acid. 100 grammes of the fresh liver were
reduced to an ash, and the alkaline salts extracted in the usual
mamner. These amounted to ‘633 grammes, the average of health
being 1:00. An accident prevented the separate estimations of the
potash and soda. The diminution in the mixed alkaline salts is
quite enough to account for the unnatural acidity of the tissue.
The earthy salts amounted to *154 grammes, the normal average being
“057. 'This increase accords with what is generally found under the
circumstances.

In this case the cause of the disease is a matter of some uncer-
tainty. As with many of the worst cases of the disorder, it was of
Indian origin. The patient had suffered from dysentery, though at
the time of death (17 years afterwards) the mucous membrane of the
bowels had regained its natural appearance. To what extent the dy-
sentery was a source of purulent discharge it is impossible to ascertain.
It appenrs that muecous membrane has a great power of TeCOYEry,
the bowel often presenting a natural appearance though there
is reason to believe that at some former time it has been severely
ulcerated, The adhesions by which the liver was swrrounded showed
that that organ had been the centre of inflammatory action, and it is
by no means improbable that the rounded concretions imbedded in
its substance were the remains of large abscesses. Seventeen years
had elapsed since the attack of dysentery, a time probably sufficient
to produce a considerable alteration in any hepatic deposits conse-
quent upon that disorder. Supposing the coneretions to have been
of this nature, a view to which I myself incline, the caze falls into
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CHAPTER XIII.
TREATMENT OF THE DEPURATIVE DISEASE.

Tue treatment of this disease must be directed rather to
prevention than cure. Where an obvious and accessible
discharge is the source of the complaint, the first considera-
tion must be its arrest. The mischief will extend so long as
the drain continues, but no longer. Though further changes
may take place in the parts already involved, those which
have hitherto escaped are safe. It has been shown that
small quantities of this waxy deposit frequently oceur in
connection with suppuration of a temporary character with-
out producing symptoms; the timely cessation of the dis-
charge saves the organs from serious damage. We cannot
suppose that a structure once permeated by the new tissue
can ever be restored to its former state; but the disease is
not necessarily progressive, exeept in the parts primarily
involved.

The means of arresting the disease at its source will be
chiefly of a surgical nature. In a work of this character they
can be indicated only in a general and most imperfect
manner.

In cases where symptoms of the viseceral change have
become evident, attempts to manufacture false joints, attended
as they are by a tedious and exhansting process, will probably
give place to the more simple and speedy relief of amputa-
tion. The question must often be reduced to a simple
alternative between life and limb. In cases where, from the
position of the diseased bone or amy other eircumstance,
amputation is out of the question, the occurrence or the
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apprehension of the depurative change will supply a reason
for removing the source of irritation by any other practicable
means,

Persons with albuminuria from this cause have a consider-
able healing power, though they are exposed to greater
dangers than would commonly attend a surgical operation,
and to some dangers different in kind from those which
cenerally follow such a procedure. There can be no reason,
on this ground, why a leg or an arm should not be removed,
or why diseased bone should not be extracted from the hip-
joint, in cases where the secondary disorder is in an early
stage,

Cases sometimes end fatally from this disease after long
suppuration from exeision of a joint, in whieh there could
be little doubt that at the time of the operation indications
of the change would have been found if especially sought,
and in which, had amputation been then performed, there
might have been room to hope that the mischief had not
attained sufficient extent to prevent the recovery of the
patient, or interfere with his subsequent health.

Considering that the early stages of this disorder are often
without obvious symptoms, it becomes necessary, in every
case where conservative surgery is contemplated, to enquire
somewhat closely into the condition of the patient. With
regard to the urine, whether it has increased in quantity
or become ever so slightly albuminous; whether there is
any enlargement of the liver or spleen, any tendency to
diarrhcea, or any trace of cedema.

Where the disease comes on from phthisis, the cause may
be regarded as almost beyond reach. At the same time it
seems, that with the establishment of the kidney disease,
the tendency to the deposition of tubercles is lessened, or
ceases altogether. It may easily be supposed that the system,
drained of albumen by the kidneys, can no longer supply
the albuminous matter necessary to the formation of tubercle,
Be that as it may, the phthisis is apt in such cases to subside
into a state of inactivity, in which it does not call for especial
treatment. There are many cases, however, in which the
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lungs have received injuries which will prove fatal, before
the secondary disorder has become prominent.

When the disorder has sprung from dysentery, it commonly
happens that that disease has long subsided by the time the
renal symptoms attract attention; to these, then, treatment
may be solely directed,

When from syphilitic affections, it frequently occurs that
when the patient comes under treatment for albuminuria, a
constitutional taint remains which will eall for iodide of
potassium, sarsaparilla, and remedies of that character.

In cases where a suppurative drain is inevitable, we may
attempt to counterbalance its effects by an animal and
albuminous diet, while alkalies are given medicinally, Eggs
furnish a convenient mode of giving albumen, and liguor
potassa, or liquor sode, given before meals, will be absorbed
with little modification by the acids of the stomach. In
addition to these, a certain amount of alkali may be given, as
citrate or acetate, salts which are readily decomposed in the
system, and which may help to make up for the loss pro-
duced by the discharge.

But although these measures have been used in several
cases with much apparent benefit, further experience is
needed before their effects can be regarded as ascertained.
Putting albumen and alkali into the stomach is not a
necessary equivalent for taking the same materials out of
the blood. We cannot be sure, with our present knowledge,
what changes these substances may undergo in digestion and
assimilation. It cannot, however, be possible to doubt the
importance of compensating in some such manner the loss
involved in profuse suppuration. Such means of compensa-
tion need only be resorted to when no means exist by which
the discharge can be stopped.

Supposing that we have to encounter the disease, as is
often the case, when the primary lesion no longer exists, has
become only a matter of history, or has passed out of know-
ledge altogether, we have to deal with a disorder which is in
its nature irremovable, and we may confine our attention to
the mitigation of the symptoms,




Cu. XIII.] MEANS OF COMPENSATING DISCHARGE. 215

The cachectic and anmmic condition of such patients,
makes it essential that they should be liberally fed. Salts
of iron are usually beneficial. It is generally necessary, in
consequence of the tendency to cedema, to combine ferru-
ginous preparations with diuretics. The tincture of the per-
chloride, or the syrup of the iodide, may be given with nitrate
of potass, iodide of potassium, or digitalis. Acetate of iron
may be mixed with acetate of potass, or steel wine with
the bitartrate.

When, owing to the occurrence of diarrheea, or to the
abundance of the urine, no dropsical effusion exists, diuretics
will not be necessary, and probably nothing more will be
called for than such ferruginous or specific medicines as have
been found to suit the individual case. The syrup of the
iodide of irom, or the tincture of the perchloride, may be
associated, should there be a syphilitic history, with iodide
of potassium.

Vapour baths are not so useful in this disease as with
granular degeneration ; the greater debility of the patient
makes him less able to withstand their depressing influence,
and the small tendency to uremia renders them generally
unnecessary.

Where there is tubercular disease, cod liver oil will of
course be resorted to.

One of the worst features of the disorder is the tendency
to diarrhea, and one remedy after another will often be
tried with only temporary benefit. Opium in such cases
may be used without fear. The greatest benefit will often
result from giving ten or fifteen drops of laudanum with
the ferruginous and diuretic medicines. The intolerance
of opium, which is so strongly marked with granular de-
generation, does not exist with this disease, or at least not to
a sufficient extent to be a source of danger. If small doses
of opium alone fail to check the diarrhea, they may be com-
bined with astringents, as in the form of compound kino
powder, or mixed with ecatechu or logwood. When such
remedies fail, we must have resort to acetate of lead, and lastly
to sulphate of copper, the latter being the most efficacious of

Ironm,
with
diuretics,

Todide of
potassinm,

YVapour

baxths.

For diare-
boea,
opium
with as-
tringents.



For
dropsy,
dinretics,

e,

ravmin.

216 TREATMENT OF THE DEPURATIVE DISEASE. [Cn. XIIL

all the drugs directed to this end. Both may be given in
combination with small quantities of opium. '

If cedema or any form of dropsy become prominent, the
treatment must be conducted on principles which have been
laid down with regard to the other forms of renal disease.
Diureties in all their variety may be freely used; and the
hydragogue purgatives may be resorted to, often with the
most marked advantage, when the aceumulation in any of
the serous cavities has become a source of danger. The same
may be said with regard to the rarve attacks of ureemic convul-
sions, There can be no objection in such cases to the use of
vigorous purgatives, the patient being at the same time
sufficiently stimulated.

It is not necessary to follow in detail the treatment of the
several inflammatory and other complications of the disease,
since what has been said with regard to other renal affections
applies also to this,

The following case illustrates the pathology of the disease,
as well as the line of treatment which it was thought advis-
able to adopt.

Disease of Pelvis, with suppuration. Consequent Wazy
Enlargement of Liver and Spleen, with affection of
Kidneys and Bowels. Edema, Diarrhea, Epistaris, &e.
Analysis of Urine. Temporary improvement wnder
treatment.  Death. Post-mortem evamination.

Isaac Gilbert, thirteen years of age, was frequently a patient in St.
George's Hospital, successively under Mr. Pollock, Dr. Barclay, and
myself.

He came under medieal observation October 17, 1866. He had
long been under surgical care for disease of the pelvis. He had an
open sore, which for the last four years had discharged pus freely
from the neighbourhood of the saerum, while another opening was
in connection with each ilium. Fora year there had been cedema
of the legs; swelling of the body for somewhat longer.

The boy was very pallid. The swelling of the belly was evidently
due to an increase in the size of the liver, which could be clearly felt
as low as the umbilicus. The feet, legs, and genital organs were
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e@dematous. There was cough, slight mucous expectoration, exagge-
rated breathing, and some want of resonance at the left apex. The
bowels were loose, the tongue rather dry, and there was complaint
of thirst. The nose frequently bled.

The urine in twenty-four hours amounted to 22 oz. or 680 C.C.
It was acid. The albuminous clot occupied half the bulk of the
fluid. Delicate transparent fibrinous casts were found, some of which
contained epithelial cells, others oil globules.

The following are the amounts of the several constituents passed
during twenty-four hours.

Urea . : : . 936 grammes
Uric Acid . 5 . 148 »
Phosphorie Aeid . . 136,
Sulphurie Aeid . . 0l :
Chloring - : . 108 7
Holuble Ash . . S £
Insoluble Ash . AR
Potash g ; e THE 5
Soda . : : . 802 -

The patient shortly after this date became an out-patient, and took
persistently cod liver oil with a mixture containing liquor potasse
and liquor sodw, beside astringents or diuretics, when called for by
the diarrheea or cedema.

He seemed to improve for a time, but in February the dropsy again
increased, and he was readmitted, The belly was now tense and promi-
nent, the surface covered with large veins. Hard masses could be felt
in the position of the liver and spleen. The edema was considerable
over the lower extremities, serotum, and penis. The bowels were loose.
The discharge continued, and he was in much the same state as when
first seen. The urine was highly albuminous (alb.=%). It is not
necessary to follow the treatment in detail. His diet was of a liberal
kind, including eggs and gin. He took salts of iron, cod liver oil,
and the alkalies. Liquor potasse was given in solution, associated
with citrate of iron; or when a diuretic action was needed, acetate
of potass and acetate of iron were given together, while the alkalies
were combined with the ecod liver oil. Three drachms of cod liver
oil, with liq. potasse W xv., the same quantity of liq. sodwe, and a
sufficiency of water, formed a mixture which was taken for a con-
siderable time without objection. The diarrheea was held in abey-
ance by the addition of a few minims of laudanum to the ferruginous
medicine. Under these measures the health improved in every
respect, the edema almost disappeared, and the pallor diminished.
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He, however, got tired of the hospital, and left on April 5. On
May 7 he sank somewhat suddenly.

It was not possible to make a complete examination of the body ;
but under circumstances of difficulty an incision was made in the
abdomen, and a portion of liver and small intestine extracted. The
peritoneum was occupied by recent adhesions, peritonitis having
probably been the cause of death. The liver and spleen were both
greatly enlarged. A portion of the former which was taken out was
highly waxy in appearance, and with iodine gave the test-colour in
the most intense manner. The affected tissue came out as black
spots, separated by a network which gave no reaction. The mucons
membrane of the coil of intestine removed was affected in an equally
characteristic way.

The ecase calls for few remarks. It is almost typical of the depu-
rative affection. The improvement under treatment was very decided,
notwithstanding that the extensive disease both of the pelvis and of
the viscera gave a very unpromising character to the ecase. The
diarrheea was completely under control, although, as ultimately
proved, the change in the intestine wus extreme. There were no
uremic symptoms from first to last. Death was apparently due to
peritonitis, a complication which, though less common than pneun-
monia, is fatal in a considerable proportion of cases. Epistaxis,
though not uncommon in this disease, is less frequent than with the

granular kidney.

The cases which follow are examples of the disease in its
relation to operative surgery.

Disease of Knee-joint, with discharge of pus. Resection.
Sudden death after the operation. Disease of Kidneys
not discovered during life. Coagula in Heart.

Emma Denman, aged nineteen, had disease of the knee-joint for the
last ten years of her life. For the last fourteen months pus had been
discharged from openings which had formed in the vicinity. She
became a patient in St. George's Hospital, and the ends of the bones
were excised.  On the sixth day after the operation, the wound at
this time looking well, ¢ she suddenly became faint and collapsed, and
died in a few minutes.’

The post-mortem examination was made by myself. The body
was fat. The ends of the bones were coated with a thin layer of
Iymph, and the wound had a healthy appearance. Every part of the
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body was examined, but nothing was found to remark excepting the
kidneys and the contents of certain blood vessels. The kidneys
were enlarged, their surfaces were roughened, and their capsules
adherent. Their substance was of a pale fawn-colour, an unnatural
whiteness being disguised by congestion. The application of iodine
brought out the characteristic ‘amyloid’ reaction on the malpig-
hian bodies, the vessels of the cones, and also on some of the vessels
of the cortex. The change was well marked, and must have been
the result of disease of some standing. No such alteration was found
elsewhere, though all the likely places were put to the same test.

The right auricle was distended with a mass of elastic semi-trans-
parent fibrine. The other cavities of the heart contained similar
fibrine, but in smaller quantities. The pulmonary arteries were
ocenpied, but not distended, with soft black coagulum. The lungs
themselves were natural. There was a small eylinder of buff-coloured
fibrine lying in the left middle cerebral artery, close to its origin.
This was such as to fill the vessel without distending it. The aorta
and all the large vessels were free, as were all the other cerebral
vessels,

The viscera, and every part of the body excepting those men-
tioned, were perfectly natural.

Though the urine was not examined during life, there can be
no doubt that it was albuminous. It is sufficiently evident that
the kidneys had been long diseased. The suddenness and manner
of death were such as would result from coagulation of blood in
the cavities of the heart. The large mass of fibrine in the auricle
was such as could not collect during the act of death, for death
took place too rapidly to allow of the separation of fibrine to any
considerable extent. The fibrine was deposited during life, and
death occurred in consequence of the vbstruction so produced. The
inference that the fibrine had accumulated during life is borne out
by the fact that a plug of the same material had been propelled into
one of the cerebral arteries. The existence of albuminuria is known
always to increase the proportion of fibrine in the blood, and in this
case the protracted purulent discharge must necessarily have had an
action of the same sort, The case furnishes an example of the
tendency to formation of fibrinous coagula to which patients with
the depurative disease are especially liable, though in every case of
albuminuria there is more or less of the same proclivity. The opera-
tion, by weakening the powers of the circulation, appears to have
acted as the exciting cause.

Comments.
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Abscess in connection with Diseased Knee. Excision of
Joint. Subsequent depurative disease of Kidneys eom-
plicated with Nephritis. Post-mortem examination.

At the beginning of the present year I was asked by Mr. Pollock
to see a patient, then under his care in the hospital, whom he be-
lieved to be affected by the ‘ amyloid * disease. I saw her on Jan. 3.

The patient was a girl, sixteen years old, named Charlotte Carter, of
whom the following particulars were learned. Two and a half years
ago an abscess had opened in connection with the left knee-joint,
which for some time previously had been swollen. The discharge
continued. Last April the ends of the bones were excised by Mz.
Holmes, who had charge of the case in Mr. Pollock’s absence. The
wound remained partially open, and the suppuration had continued
ever since. Latterly the urine increased in quantity. For three weeks
there had been frequent action of the bowels, with watery motions.
A week after the commencement of the diarrhecea the sound leg be-
came cedematous.

When I saw her she was white and puffy. There was still a good
deal of edema, but less than there had been. No enlargement of the
liver or spleen could be detected. The bowels were loose—seven
times in the previous twenty-four hours. There was much thirst;
the tongue was dry and red ; the pulse 104, so feeble as to be hardly
perceptible. The appetite was still fair, so that she was able to make
use of the liberal and stimulating diet which was provided. Pain in
the loins was present, and had lasted for several weeks. The urine
was now very scanty. A little was obtained with diffienlty, in con-
sequence of the disturbed state of the bowels. It was deep coloured
and glutinous. It was loaded with albumen, so that it turned into a
solid mass when boiled. There was not enough to give the specific
gravity, or to allow of a chemieal analysis. There wasa very abund-
ant sediment, of which the mieroseopic appearances are represented
below. A great number of transparent waxy casts were present,
many of large size. There were also granular casts, and others im-
bedding epithelial cells. Beside the casts, there was also a most -
plentiful deposit of loose cells of renal epithelium.

Under these circumstances there was no reom for doubt as to the
condition of the patient. She was regarded as having the peculiar
change in the kidneys which is associated with protracted suppura-
tion, upon which a state of tubal catarrh had been recently super-
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added. This diagnosis had been scarcely written down when signs
of prostration rapidly increased, and she quietly sank without any
fresh symptom. A little time before death the diarrhea ceased.
There were no head symptoms from first to last.

At the post-mortem examination the body was found to be fat and
well nourished ; the right leg eedematous.

The left knee was ankylosed, and there were several sinuses about
the joint which led to softened and diseased bone; the end of the
tibia proved also to be somewhat carious.

Urinary Deposit, Charlotte Carter. Loose Renal Epithelinm, Hyaline and
Epithelial Casts.

There was slight thickening of the mitral valve, and the aorta was
slightly atheromatous.

The kidneys were greatly enlarged, together weighing 171 oz.
They were pale, but mottled with vascularity, the surfaces for the
most part smooth and shining, though marked with a few small and
incipient depressions. The cortex was very much inereased, and
loaded with an opaque yellow deposit, which had the appearance of
being contained within a fine network of translucent grey material.
In the right kidney were several fibrinous blocks, of old standing.

The malpighian bodies and lines on the cones gave a most marked
iodine reaction.

Post-
mortem.
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With the microscope the epithelium was found to be perfectly
natural. Some tubes were natural, or only unnatural insomuch as
the epithelium was held in position with more than natural tenacity.
Other tubes were distended almost to bursting, with a granular pack-
ing, which abounded with epithelial cells and nuclei. Many were
about four times their proper width, and were swollen into an irre-
gular shape. A transparent section showed that numercus pro-
cesses of fibroid tissue had formed upon the surface, and insinu-
ated themselves between the tubes at somewhat irregular intervals,
Within some of these were contracted remains of tubular structure.

It is difficult to look back upon this case without suspecting that,
had the limb been removed when the joint was excised, the result
might have been more fortunate, During the nine months which
followed the operation the wound was discharging, and the visceral
mischief necessarily extending. The kidney disease was, as often
happens, latterly complicated with nephritis. It would seem that
the new deposit acts as an irritant to the organ. A careful enquiry
in this instance failed to elicit any external circumstance which could
have led to the superadded attack. The tubal inflammation was as
clearly recognised during life as after death. The pain in the loins,
the scantiness and highly albuminous character of the wurine, the
intermixture of epithelial with the simply fibrinous casts, and the
abundant discharge of locse epithelium, combined to place this
beyond doubt.
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CHAPTER XIV.

COMPARATIVE VIEW OF THE THREE DISEASES WHICH
HAVE BEEN CONSIDERED.

It may be worth while to place in apposition some of the
details which are spread over the preceding pages. A table
relating to the ages selected by each disease, and another,
showing the symptoms proper to each, have been compiled
from the particulars which have been already given.

The following table and diagram show the distribution of
each form of disease among the decennial periods of life.

Age, Iy RELATION To RENAL DIsEASE.

Table showing Age at whick the three forms of Renal Disease ter-
minate fatally, calculated from cases under the observation of the
Author.

FPERCENTAGE OF CASES FATAL AT DIFFERENT PERIODS.
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Diagram, constructed from the preceding Table, showing the Mor-
tality produced by each Disease at the different periods of life.
Each decade is represented by a vertical column, the mortality by
the height of the curve.
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Age se- It will be seen that nephritis is a disease of youth, causing
'Hﬂth“] by more deaths in the first ten years of life than in any subse-
[EHTY

disease.  quent period of the same length.

Granular degeneration belongs to middle life and advancing
age, and is most fatal between 50 and 60. Nephritis is
unknown in old age. Granular degeneration is unknown in
childhood and youth. The waxy infiltration, most common
between 20 and 30, may occur at any time of life excepting
infaney.
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The preceding table shows in numerical detail the clinical
distinetions which separate the three diseases, which it is the
ohject of the present work to distingnish. All the numbers
given are necessarily below the truth in proportion as the
symptoms which they represent are liable to evade notice.

Briefly reviewing the more important details, it is seen
that hematuria and pain in the loins belong more especially
to nephritis.

Dropsical affections and their immediate consequences are
by far the most frequent with nephritis ; while they appear less
common with the depurative disease than with granular de-
generation. With regard, however, to the depurative change,
it must be consilered that many of the cases upon which the
table is based terminated, as far as the kidneys were con-
cerned, prematurely. Death was in not a few instances due
mainly to the affection—phthisis or caries—from whieh the
disease had sprung, and oceurred before the renal symptoms
had attained their full development. In cases which are able
to progress to their renal ending, it is probable that dropsy is
more eommon than with granular degeneration,

Pneumonia, pleurisy, peritonitis, and eroup, more often
result from nephritis than from the other varieties of renal
disease. Inflammatory affections of the heart and its mem-
branes are conspicuously the property of granular degenera-
tion. - Bronchitis, most common with granular degeneration,
is often associated with the more acute disease.

The tubal affection, though with a greater liability to
dropsical and inflammatory complications, is nearly exempt
from the disorders which belong to the circulating system,
Hypertrophy of the heart is almost unknown as the conse-
quence of any renal disease excepting granular degeneration.
Hemorrhagie affections, depending as they do upon changes
in the structure of blood vessels, are seldom associated with
the more acute disease. And they are more prone to result
from the athermatous degeneration which accompanies the
oranular kidney, than from the morbid thiukuuing of the
waxy change.

Diarrheea belongs especially to the depurative disorder. It

Q
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oceurs sometimes with nephritis; rarely with granular de-
generation, Vomiting is more evenly distributed.

With regard to both these symptoms, it appears that they
may be associated either with uremia or with the extension
of the depurative change to the mucous membranes. When
diarrheea or vomiting is associated with the waxy kidney,
the latter alteration has almost invariably happened.

With regard to head symptoms, the difference between
the diseases is striking. Uraemic affections of the nervous
system may be looked upon as the natural ending of the two
disorders in which the structural change is essentially limited
to the kidneys. With granular degeneration a larger pro-
portion of the cases are fatal in this mammer than with
nephritis, where inflammatory eomplications so frequently
eut short the course of the disease.

There is a difference in the nature of the attacks which
each of these two disorders invites. Convulsions are of
general occurrence with nephritis, while with the granular
kidney though convulsive seizures frequently happen, there
is a still greater liability to simple coma. With the depu-
rative disease the tendency to uraemic attacks of either kind
is but small.

As to gout, it is pathologically associated only with the
granular kidney. If it oceurs with either of the other renal
diseases, it is an accidental coincidence, a coincidence neces-
sarily rare with simple nephritis, by reason of the youth of
most of the vietims.
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CHAPTER XV.
STATE OF THE BLOOD IN ALBUMINURIA.

Wi our present information we are not able to make such
distinctions between the condition of the blood in each of
the forms of renal disease as the difference of the symptoms
would lead us to expect, Our knowledge of the blood is but
rudimentary, and is much less complete than our knowledge
of urine. It is probable that in many cases the condition of
the blood may be best arrived at by assuming that it varies
inversely with that secretion. This holds good so far as the
changes in the urine are produced by renal disease. Which-
ever of the urinary elements is absent or deficient in quantity
is present in excess in the blood. If the urine contains any-
thing which it should not, or has any of its constituents super-
abundant, the blood is robbed to a corresponding extent.

Observations as to the state of the blood were made by
Dr. Bostock in some of Bright’s original cases, and soon after-
wards by Dr. Christison® and Dr. Owen Rees. Analyses have
since aceumulated, but comparatively little has been added
to what was thus early ascertained.

Generally speaking, the changes which are caused in the
blood by albuminuria are these.

The albumen and the corpuscles are diminished. The
water, the fibrin, the salts, the creatine, creatinine, and
extractives are increased, Urea and urie acid are super-
added. These statements hold good whether the kidneys be
affected by nephritis, granular degeneration, or the depura-

tive change.

# Granular Degoncration of the Kidneys. 1839,
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Taking the subject more in detail, and using only cases
where the nature of the renal disease was ascertained by
post-mortem examination, or was placed beyond doubt by
other eircumstances, the following particulars may be given
with regard to each of these forms of renal disease, The
numerical results of the analyses referred to, to save space,
are arranged in a tabular form.

Tusar NEPHRITIS.

In a fatal case of searlatinal dropsy given by Dr. Christison,* the
blood was analysed about three months after the commencement of
the fever, with the following results.  Atthe time ofthe examination
the urine was increased in quantity. °The blood presented a thin
buffy coat, a very small erassamentum, an abundant slightly lac-
tescent serum of the high density 1031." The corpuscles were
diminished to a third of their proper amount, the fibrin and water
increased. In this ease, as in others, Dr. Christison considered the
milkiness of the serum to indicate the presence of oil.

Frerichs has also found fat in considerable quantity in the serum,
under similar circumstances.

Dr. Hassallf has examined the blood in a fatal case in which, al-
though no post-mortem was obtained, it is evident from the symptoms
that tubal nephritis existed, with fatty change in the epithelium.
The albumen was found to be diminished to about a third of its
normal amount.

Urea has been found in the blood,} and in the cerebro-spinal fluid
in patients who bhave had the disease in question—once as the result
of cholera, once of typhus,

I obtained a considerable quantity of uric acid from the brain-
tissue of a young woman who had died of convulsions consequent
upon scarlatinal albuminuria. The kidneys were large, smooth, and
injected. §

* Dr. Christison on Granular Degeneration of the Kidney. Appendix.
Case 10.

+ Lanecet, 1864, Case of Edward &,

} Lebmann’s Phys. Chemistry. Cavendish Socioty, vol. i. p. 165. Sce Path.
Trans. vol. xviii. Case by Dr. Cayley.

& Path. Trans. vol. zviii.
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GranvULAR DEGENERATION.

The analyses which have been made of the blood in this disease
will show the truth of the general statement which has been made.

Dr. Bright gives the analysis of the blood, as made by Dr. Owen
Rees, in two fatal cases of granular degeneration.*

Both were characteristic examples of the disease, and were attested
by post-mortem examination.

These observations accord with others in the diminution of albu-
men and corpuscles, but not as regards the apparent diminution of
salts.

Dr. Hassall has given an analysis of the blood in a case of albu-
minuria associated with gout, which from the particulars he gives
may be looked upon as certainly one of granular degeneration. The
water was increased, the albumen was diminished. The fibrine and
corpuscles taken together were diminished.{

Dr. Harley has given elaborate analyses of the blood from a case
of the albuminuria of pregnancy, in which the blood was examined
during the presence of dropsy and albuminuria previous to delivery,
and again after delivery, when the patient was in apparent health.}

The eomparison shows that, during the disease, water and inorganic
salts were increased, the albumen and corpuscles diminished, the
fibrine not much altered, but diminished to a slight extent.

Speaking generally, it may be said that with granular degenera-
tion the blood does not become g0 much impoverished as with the
more acute disorder, but that it equally abounds with urea, and
probably with other excrementitious matter.

DervraTIVE KIDNEY.

The readiness and certainty with which this dizease can be recog-
nised enables us to turn to account some of the cases of the earlier
observers, and discover a significance in their writings which was
hidden from themselves.

# (Cases of Charles Seott and Wm. Curtin, by Drs. Bright and Owen Rees.
Guy's Hosp. Reports, 1843, pp. 196 and 209.

+ Lancot, 1864. Case of Francis 5., Dee. 17.

t Harley on Albuminuria, p. 37.
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Dr. Bright reportsa case of albuminuria complicated with phthisis
and uleeration of the bowels, in which the waxy condition of the
spleen, liver, and kidneys was clearly described, though not by name.*
The loss of albumen and corpuscles is considerable. It is to be re-
gretted that the fibrine was not estimated separately, but Dr. Christison
has to a certain extent supplied the deficiency. He gives the case of
a lad 16 years of age, who presented the symptoms of the disease in
a very marked way, though it is not clear what the primary disorder
was. Thirst, frequent micturition, and wdema, were succeeded by
headache, insensibility, and convulsions. The head symptoms were
apparently coincident with suppression or great diminution of urine.
During the last two days of his life he was bled to 60 ounces.{

The post-mortem examination showed extensive hepatization of
the lungs. The liver was somewhat translucent, the spleen partially
of a rose-red, the mucous coat of the bowels * as if soaked with serum,’
an appearance very characteristic of the depurative change. The
kidneys were pale, finely granular on their surfaces, marked with
stellate vessels; on section, greyish yellow in the cortical part, of' a
pale rose colour in the cones.

On analysis the serum of the blood had a density as low as 1019,
The blood globules and the solids of the serum were greatly reduced,
the water was greatly increased ; the fibrin was increased to nearly
double its proper amount.

The blood contained a large quantity of urea. In this case, the
extreme poverty of the blood must be attributed in some measure to
the remorseless blood-letting. In connection with the increased
amount of fibrin, it may be mentioned that the heart and large vessels
were found to contain very large and tenacious coagula,

* Case of James Back., Guy's Hosp. Reports, 1843,
t Dr. Christison, loe. eif, p. 194. Case 7.
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Broop v ALBUMINURIA GENERALLY.

It would be easy to accumulate a great multitude of blood
analyses in albuminuria, but I have preferred to make use
only of such as can be associated with a definite condition of
kidney.

There probably remains much to be learned. We can as
yet make no very marked distinction between the blood in
each disease, though it is obvious that differences must exist,
from the fact that the symptoms which result from the state
of blood are different in each case. It is clear that with the
granular kidney the blood becomes less watery than as the
consequence of nephritis, and it may be surmised, though
the evidence is insufficient to prove it, that with the depura-
tive disease the fibrine is inereased to a more marked degree
than with other disorders,

Urea has been found in the blood with each type of kidney,
and we are not as yet able to say that there is any excre-
mentitions matter which belongs to the blood of one disorder
rather than another.

Changes in the blood, of which some have been described,
while perhaps others are as yet unknown to us, are the
immediate cause of many of the evils which follow upon
albuminuria. The absence of change in the nervous centres
themselves, notwithstanding that their funetion is disturbed
or abolished, leads to the inference that it is in the fluids,
not in the solid structure, that the alteration takes place,
This hypothesis is the more satisfying, since the symptoms
present in these cases often bear a great resemblance to the
effects of some of the narcotic poisons; for instance, opium
and belladonna. Besides the presence of excrementitious
maiter, the superabundance of water in the blood has been
supposed, probably with justice, to play an effective part in
the production of the symptoms. This seems to be especially
the case when the symptoms are of a convulsive kind, con-
vulsions being known to result from excessive depletion.

The general condition is expressed by the word uremia,
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which must be held to imply nothing more specific than that
the blood is altered by the presence of materials which in
their own shape, or under another guise, ought to have passed
out by the kidneys.

The opinion was formerly held, that urea and uric acid
were produced in the blood, and that the office of the kidneys
was merely to remove these substances from the circulation.
Recent experiments have thrown doubt upon this view, and
it now appears that both compounds are manufactured in
the tissue of the kidney.*

It is probable that the symptoms of blood-poisoning which
belong to renal disease do not result solely from these sub-
stances, but in part from the accumulation of the creatine
and extractives; the imperfect action of the gland providing
insufficiently for their further transformation into the con-
stituents of urine. We must also attribute something to the
loss of corpuscles and of albumen, as well as to the inerease of
water, Especial symptoms, such as a proneness to the depo-
sition of fibrin in the vessels and tissues, result from an
excess of this substance in the blood.

Carbonate of ammonia— the result of the transformation of
urea—has been regarded as the source of much mischief.
This hypothesis is due to Frerichs., It is known that the
ammonia which always exists in the breath is increased in
quantity when the kidneys are diseased. It is known, also,
that the injection of carbonate of ammonia into a vein causes
convulsions and nervous disturbance. But the exhalation of
the ammonia by the lungs is so rapid, that a very large
quantity may be introduced into the circulation with only
temporary results. It cannot be supposed that this substance
can be made in the body faster than such experiments show
that it pasees off in the breath., Ammonia has indeed beer
obtained from the blood in cases of renal disease, but there
is little doubt that it has resulted from changes in that fluid
after its removal from the body.}

* Sce the Researches upon Uremia, by Dr, Zalesky. Tiibingen, 1865,
+ Hammond on Uremic Intoxication. American Journal of Medieal
Beiences, 1861, p. 64,
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The symptoms which result from such changes in the blood
as have been described, have been sufficiently indicated in
the particular account of each disorder. Some of the dis-
turbances which have formerly been assigned to ur®mia are
now known to depend upon specific local changes. The
diarrheea of the depurative disease depends upon alteration
in the intestinal vessels; the vomiting and dyspepsia often
upon similar alterations in the vessels of the stomach; the
affections of vision which accompany granular degeuneration
upon morbid changes in the retina. But there remain many,
and most grave, affections of which the cause lies in the state
of the blood.

Of these the most important are the disorders of the
nervous system, the coma, and epileptiform attacks by which
renal disorders are so often terminated, and the lesser affec-
tions, drowsiness, headache, cramps, and convulsive move-
ments, as well as various alterations in the temper and
state of mind. Vomiting is often a prominent symptom,
and it is said that urea and carbonate of ammonia have
been found in the matter discharged from the stomach,
Diarrheea, though it sometimes occurs, is less frequently
present, except when associated with the depurative change.
There is reason to believe that many of the inflammatory
disorders which are apt to come on apparently sponta-
neously in the course of renal disease, result directly from
the condition of the blood. It has been shown that the
injection of urine or urea into the circulation of animals
frequently sets up pleurisy and pericarditis, and it seems that
the urinary excreta, when present in the blood, have an
irritant effect upon the tissues.

Symptoms
due to
state of
blood.
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CHAPTER XYVI.
ALCOHOL AS A CAUSE OF RENAL DISEASE.

In estimating the effect of spirituous liquors upon the kid-
neys, it 1s necessary to exercise considerable caution. Any
agent which is thought to be powerful for evil is certain to be
credited with mischief which it has had no share in producing.

General The use of alcoholie drinks in some shape is almost uni-
us, i Oy 5 R ey E i ; - : -
coupen of  Versal.  Among hospital patients in I.n;;]tmd there are |J1_‘I1.' fiew
eITor. male adults who eannot be convicted of a somewhat liberal |

use of beer or gin, while in Scotland whiskey drinkers are |
relatively as numerous. There is probably no disease which
is common in London or Edinburgh of which a majority of
the men who suffer from it could not be convieted of intem-
perance in the article of aleoholic liquors. But to suppose
that every disease which affects a person of such habits results
from the action of the liguor is equivalent to believing that
drunkenness confers a protection from all diseases excepting
such as are consequent upon itself.

Among those who have become the subjects of renal disease
we shall, unless alcohol act as a preventive, necessarily find a
large proportion who have been somewhat liberal in the use
of this stimulant. The statement of Dr. Christison, that three-
fourths, or even four-fifths, of the cases of granular degener-
ation of the kidneys which oceur in Edinburgh are referable
to a greater or less degree of intemperance, may be interpreted
to mean that the majority of Scotchmen drink whiskey to what
Dir. Christison eonsiders an intemperate extent.*

* Christison on Granular Degeneration of the Kidneys, p. 110. In the term
granunlar degeneration this author ineludes several varicties of renal disease.

ﬁ
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In order to obtain reliable evidence relating to the action
of aleohol upon the kidneys I have examined into the morbid
appearances found in the bodies of persons who had died of
delirium tremens; presuming upon such an end as evidence
of inebriate habits, and also into the post-mortem condition
of individuals who, having been notorious drunkards, met with
a violent death.

From the records of the post-mortems at St. George’s
Hospital T have been able to obtain the details of fifty-two
examinations, all of adult males, who had died in the medical
or surgical wards of delirium tremens. From the same
source I have taken for comparison the same number of the
examinations of adult males who had met with accidental
death, excluding such as had been notoriously drunken. It
may be fairly presumed that the delirium tremens elass had
been on the whole more addicted to drinking than those who
died of simple accident. The state of the kidneys may be
thus stated:

Condiion of Kidoeys e e
[
| e
Natural . - i ; : . . 28 a2
Congested . p : 5 ' 14 i)
Slight or uncertain change in cortex : 3 1
Large, smooth, mottled . - i 3 1
Granular surfaces . ; : : : 3 &5
Cysts, without other change . 1 T

Of those who had died of delirium tremens, the average
age was thirty-eight years; of those who met with accidental
death the average age was forty-one years.

For the second class of cases I may refer to the valuable
papers by Dr. Ogston,® who has recorded with minuteness the
post-mortem appearances in the bodies of 117 persons of both
sexes, who had been ®by habit and repute’ drunkards, and
who met a sndden death by accident or suicide. The
kidneys were natural in 68 cases, diseased in 49. The altera-
tion was as follows:

* See paper by Dr. Ogston of Aberdeen, Med. Chir. Review, vols. xiii. and
xiv.
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Kidneys simply enlarged . ] . . 7
Congested i : ; o A . 13
Fatty s : i ‘ S : 9
Granular degeneration, including such as were
described as shrunk and eysted - (]
Cortex simply shrunk ; - : 9
Nature of change uncertain F : 3
Containing an abscess ; . 1

Another writer, Dr, Peters of New Yorlk, who has examined
the bodies of nearly seventy persons ¢ who had died from the
excessive use of ardent spirits,” thus sums up the changes
observed in the kidneys.*

‘ The kidneys are generally somewhat enlarged, flabby, their
cortical substance infiltrated in numerous small spots, with a
whitish matter, either albuminous or fatty. Occasionally
they are granular.”

From the pathological facts which have been brought
forward it will be possible to form some estimate as to the
effects of aleohol upon the kidneys. It is possible that such
deductions, resting as they do upon simple observation, may
not accord with opinions which have been based on theoretical
considerations,

In the series of delirium tremens cases, renal changes are
slightly more frequent than when death has resulted from
accidental causes not ostensibly preceded by intemperance.
The excess is due to mere congestion, to enlargement while
the surface remains smooth, and to other alterations affecting
the cortical tissue. These conditions all point to the state of
the tubes, and are evidently econnected with nephritis rather
than with granular degeneration. Granular degeneration is
absolutely less frequent after delirinm tremens than when
death has resulted independently of alecholic poisoning,

From Dr. Ogston’s cases, though we have not the same
means of ecomparison, we are led to a similar result. The
most frequent departure from the natural state is congestion.
Fatty transformation, or in other words occupation of the
tubes by fatty epithelium, was noted in 9 cases of the 117,
while granular degeneration occurred in but 7, a proportion

* Wew York Journal of Medicine, November 1844,

AT —
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probably not larger than would have been found in the same
number of persons of ordinary habits. It appears from these,
as from the previous series of cases, that the changes induced
by alcohol are such as affect the tubular rather than the
intertubular structures. The prevalence of fatty deposit in
the epithelium is, as has been shown, not necessarily accom-
panied by disturbance of function, and cannot be regarded as
disease so far as the kidney is concerned. When it occurs
as the result of drinking, the change is probably shared by
other organs.

Dr. Peters’s observations also testify to the frequency of
changes in the cortical part of the kidney as the result of
drunkenness, while granular degeneration is described as
¢ pecasional)’

From these independent observations we may infer that
aleohol has little tendency to render the kidneys granular.
It frequently causes an increase of oil in the renal epithelium,
and in some cases gives rise to changes in the tubular struc-
ture which indicate an inflammatory or catarrhal condition.
It is an irritant to the secreting tissue, though, unlike cold
and scarlatina, it wonld seem to be rarely sufficiently active
to set up such disturbance as to occasion the symptoms of
renal disease.®* This is evident from the rarity with which
attacks of evident renal inflammation can be traced to in-
temperance.

Excess in spirituous drinks oceasions cirrhosis of the liver,
and it is believed that a similar fibroid change in the lung
often owns the same cause. DBut the kidney is placed under
different circumstances, and seems to participate but slightly
in such results.

When exaggeration of the fibrous structures is produced
by wvalvular disease, the change is wusually general, and
affects the kidney in common with other organs. The
kidney and the liver are equally exposed to the venous
congestion which is the immediate cause of the alteration.

* A striking case of tubal nephritis, due to the inhalation of alechol, is
quoted, p. B0,
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But when the fibrous tissue is affected by aleohol intro-
duced by the stomach, the case of the two organs is very
different.

In forty cases of cirrhosis of the liver, in which that
change had occurred independently of disease of the heart,
and was for the most part associated with spirit drinking, the
kidneys were found to be granular in but eight, this disorder
being generally in a comparatively early stage. These pro-
portions show the remote subservience which the kidneys
acknowledge to the property of alcohol, in virtue of which it
renders the liver cirrhose.

The different relations which the kidney and the liver hold
towards the stomach may explain the inequality which exists,
Spirit, or anything which is absorbed by the gastrie blood
vessels, is carried directly to the liver by the portal vein. It
is then mixed with the blood of the ascending cava, and con-
veyed to the lungs, and cannot reach the kidney or any part
of the general circulation until it has been subjected to the
action of both the liver and the lungs, and become incor-
porated with the general mass of circulating blood. It may
therefore be believed that aleohol, though tending to pro-
dnce increased growth of fibrous tissue in the parts which it
reaches in a comparatively unmodified form, exerts but little
influence of this kind upon the kidneys. When indeed a
large quantity has been taken, the whole system may be
saturated, and alecohol may be exereted with the urine. A
case is even reported by Dr. Ogston in which the urine of a
person who had died drunk was so much charged with this
fluid as to give off vapour which eaught fire over the flame
of a lJamp. From such facts, and from the known diuretic
action of alecholie liquors, there can be no doubt that the
kidneys take a share in removing any superfluity from the
system, and it has been shown that their secreting portion
occasionally suffers in consequence, but they are not exposed
to the immediate action of the spirit, as are the structures
which intercept it on its road and take toll before it reaches
the general circulation.

Although granular degeneration, as has been shown, is

e
-
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rarely produced by the direct action of alcoholic drinks, it
may be engendered indirectly as the consequence of gout.
It does not appear, however, that under such circumstances

the renal disorder is so frequent as where gout has resulted

from the action of lead. The association of gout and renal
disease has been considered elsewhere.

Proportion of Deaths from Alcoholism, and from Renal Disease, in
various places. 1863.

—

| Deaths from Deaths from
Tenal IHaease Aleohol

| 1in 1in
City of Aberdeen . ; . 40 | 348
County of Aberdeen (cm:-ludmg mh'j ; - il 740
London ; ; ‘ 29 i
Rural parts of "'i[nlmpulllm: Counties . ' 80 RS
Glasgow : ; - 142 445
Lanarkshire {_exnludmg L-Im-gm'-'} . . 141 1,186
Dorset . . ; 4 T 1,181
Herefordshire : - : : - - 7 Gebd
RS S S 77 | 898
Devon . : - | f4 2,381
North lluhng of Yorkshire . - I 102 899
East Riding of Yorkshire . g ; i | 136 633
Lancashire . : ¢ : : 137 345
West Riding of Yorkshire . : 148 800
Rural Districts of Scotland {mmnlaud} 103 677
Town - v ; 112 474
Insular 3 i 188 613

Some inferences as to the effect of alcohol may be deduced
from the reports of the Registrar-General, by which we are
enabled to place the amount of intemperance in apposition
with the frequency of renal disease, in various parts of the
kingdom. Disease of the kidney is not evenly spread over
the land, but displays striking differences on comparing one
locality with another, The proportion of deaths from alcohol-
ism—inecluding delirium tremens as well as the more direct
resnlt in intoxication—may be taken as giving a rough but
probably not very erroneous estimate of the amount of
inebriety which prevails, It appears that the prevalence of
the vice has no relation to the frequency of renal disease,
Whatsoever influence alecohol may have as a cause of renal

it
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disorders, there are other agencies, in this respect more
potent, by which it is overridden. The places where death
from drunkenness or delirium tremens is most frequent are
not those where renal disease most abounds, and indeed in

some instances enjoy a remarkable immunity from such dis-
orders,

L'“l“iﬁﬂ Renal disease as a rule is more common in the sober agri-
and metro- 7

politan ~ cultural distriets than in large towns. In the metropolis

counties.  there is more drunkenness, and less disease of this kind than
in the rural parts of Middlesex, Surrey and Kent. Lanca-
Lanea- shire, which with its great manufacturing towns is preeminent
shire. among the counties for the proportion of deaths which are
attributed to aleohol, is one of the most free from the class of |
fouthern  diseases in question. The agrieultural counties of the south, _
COunties- though necessarily free from intemperance as from all vices )
which spring from exuberant wealth, are among those which r
Rural and suffer most severely. The rural distriets of Scotland are, ,
town dis- L R i T |
ircts of  generally speaking, less addicted to excess in aleoholic liquors,
Seotland.

while they show a larger proportion of renal disease than the
large towns of the same kingdom. Glasgow is remarkably
free from such disorders, an advantage which cannot be |
attributed to abstemious customs. '

Glasgow Glasgow and Aberdeen, though differing exceedingly in

J_I'thinl.,-.,-u, their renal proclivities, are much the same in their habits of
intemperance. And comparing each city with the country
around it, it appears that the greater inebriety of the urban
population does not produce any appreciable inerease in the
amount of renal disease.

Genearal Hence it would seem that, in aceordance with what has
e o . : : .
Sy been derived from pathological observations, the use of

aleoholic drinks is comparatively inoperative as causing dis-
ease of the kidneys.

It has, indeed, been shown, that such fluids when taken
in great excess may set up a state of renal catarrh, though
compared with other causes of tubal inflammation, this one
is of rare operation and almost insignificant in its numerieal
results.

[t appears also, that certain liquors, by causing gout, may

—
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bring about granular degeneration, but that this sequence is
less common than when the gouty diathesis is connected with
the absorption of lead.

And lastly, granular degeneration may result from the
extension to the kidney of a fibroid change, such as ardent
spirit produces in organs more immediately exposed to its
action—though this event is comparatively infrequent, and
the organic alteration, when it occurs, is generally less decided
in the kidney than in the liver.

But each of the issues which have been described is of
rare occurrence, Alcohol attacks other structures in prefer-
ence to the kidneys. As causes of renal disease there are
other agents, the more obvious and immediate have been
previously considered, which are greatly more mischievous ;
and there is a great atmospheric power, which overshadows
all the other circumstances which tend to produce renal in-

flammation or granular change.
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CHAPTER XVII.
CLIMATE IN RELATION TO RENAL DISEASE.

Maxny diseases, like plants and animals, are distributed over
the surface of the earth in obedience to laws which make
living subservient to inanimate nature. If we know the
range of temperature of a country, we can predict with
some approach to aceuracy the diseases which will be found
among the inhabitants. In Arctic climates, catarrhal affec-
tions of fhe organs of respiration; in temperate countries,
tubercular and renal disorders ; within the tropics, dysentery,
hepatitis, and virulent febrile diseases, prevail.

With regard to renal disease in particular, it will be
necessary to follow its distribution somewhat in detail, so as
to ascertain how far external circumstances are able to con-
trol its development. The recent spread of schemes of regis-
tration has given us a means of measuring the relative fre-
quency of fatal diseases, in cities which present extreme
differences of elimate. The army medieal reports, under the
superintendence of Dr. Graham Balfour, giving as they do
the health of large bodies of troops all over the world,
furnish the results of a series of experiments in geographieal
medicing such as could have been made by no nation but
Grreat Britain, In a more narrow area, the registrars’ reports
for England and Scotland supply important details.

It may be convenient to present in a condensed form some
of the information which has been gained from such sources,
before proceeding to further consideration of the subject.

The mortality from renal disease in several great eities—

taking cities together so as to compare similar communities—
is placed first.
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The proportion of deaths from renal disease to the total

number of deaths is, in—
Mean Annnal Temperatur

Aberdeenn 1In 49 ' g 470
London = 89 . A H0-3
Edinburgh , Ba . K 472
Dundee o 107 i F —
Melbourne ,, 110 - . Y

Glasgow w142 i 469
Paris ;266 . ¥ a4
Bombay w 2,800 - : Bil-G
Genon 0 in 4,303 . G110

This is taken from published registers of causes of death.
As renal disease, have been included all the deaths which,
according to the phraseology in use in each register, are
assigned to Bright’s disease, albuminuria, nephria, nephritis
or kidney disease. The numbers concerning the towns of
(Gireat Britain relate to the year 1863 ; with regard to the
foreign cities, the latest sources of information in each case
have been nsed. The places are arranged according to their
liability to renal disease. The comparatively cold cities of
Great Britain and Australia come first, Aberdeen occupying
a bad eminence in this respect. Paris, though not differing
very much in temperature from the warmer of these, bas a
(Grenoa, with its
almost tropical climnate, has an exemption, which, for reasons
which will presently appear, does not extend to Bombay.

Asa further exemplification of the effects of climate in the
development of albuminuria, the following table has been
caleulated from the six published volumes of the army
The numerical strength of the garrison in
each place, taking the average of the six years, has been used
The proportion of deaths
from kidney disease, including both  nephria’ and ‘ nephritis,’
is stated in‘t-lm first column; the proportion of attacks of
¢pephria’ or chronic albuminuria is given in the second, both
referring to the mean of the six years. It has been judged
right to exclude the ecases deseribed as ¢ nephritis * from the
second column, since it appears that especially in India dis-
orders not renal, but probably of a rheumatic character, are

somewhat less proportion of renal disease.

medical reports.

as the standard of comparison.
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classed under this heading. ¢ Nephritis,” however, when not
renal is not likely to be fatal, and therefore the confusion
which has been alluded to will not interfere with the column
which relates to the deaths. The nine most important
stations of the British army have been included. In six of
them the mean temperature and the monthly range of
variation has been annexed, from the report for 1864. The
table refers only to British as distinguished from native
troops.

Table showing the proportion of Renal Disease among the British
Troops in various places, with the Mean Temperature and monthly
range.

Mﬂhﬂ flrnm Allmﬁm Flanas =
Ll 1 5 i1 s n
Place of Troops Disense, | *Nephria, | Temperature |poo go, unﬁmy
to Annual | to Anmnal baken ab perature | Range
Btrength Strength
lin 1in
Australia . . .| 5547 5,527 ) :
Wew Zealand . . 9,484 2,032 | Auckland .| 603 334
Cireat Britain 10,059 3,722 | Aldershot .| 494 374
Mediterranean 11,042 5,621 Gibraltar .| 642 270
EBritish America . | 11,667 2,000 Halifax . .| 438 444
India . . . .| 12,7395 4,846 | Bombay . 806 20°
Cape of Good Hope 13,050 26,101
&t. Helena - 1,143
West Indies . e 1,070 | JTamaica . BO-G 245

The places are arranged according to the frequency of
renal disease as a cause of death. It at once appears that
the temperate stations are most exposed to the dicease, while
those within the tropics are comparatively exempt.

The mnext source of information has been the reports of
the Registrar-General for England and Scotland.

The following are the proportions of deaths from albumi-
nuria or kidney disease to the total number of deaths from
specified canses in Great Britain, in the year 1863 :—

In England, 1 death in 106 was from this eause.
w Seotland, 5w 108 = =
8 wnlegl n ¥ 131 §R LE]
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Of the several divisions of Scotland :

In the Mainland rural distriets, 1 in 103 was from this eause.
W Town " it " 112 i " 1
o sy Imsmlar i s 188 " " "
The same facts, referring to many of the counties in detail,
selecting those to which observations on climate can he

appended, are given in a tabular form. The numbers refer

to the year 1863 only, excepting where, from the smallness of
the numbers or some other source of error, it was thought
advisable to take the mean of two consecutive years; and in
the cases of Shetland, Orkney, Caithness, and Sutherland,
where the numbers refer to the whole length of time for
which the detailed reports have been published.

The observations as to temperature refer to the year 1863
only. Where possible the mean of two stations within the
county has been given.

Table showing the Mortality from Renal Disease in several counties of
England, with the annual Mean Temperature, and the monthly

range of variation,

i g3 | 88 |Sxz | 5§ | 52 |2%§
EX | 73 |55 | €2 | 23 | 55§
= i | 22 |BSE| 22 | 28 Eﬂal
T = | = i = -
EE 28 (@58 = EE | g5
28 | 38 |E¢s 42 | 38 |55
1in ! | | Lin: | | |

Berkshira 71 50°7 | 34-3 || Warwickshire. | 986 — —
Middlesex . 73 | 60°3 | 36'5 || Northampton-

Dorset | %5 |[4ps lagy o shren . SR | — ) — |
Sussex 71 812 | 375 || Hertfordshive* | 103 402 | 369 |
Surrey . . .| 78 | - | — | Westmorelandt 115 == ! e
Cambridgeshire, B4 49-8 | 352 | Cornwall * ] 119 al:h | 306
Devon ¥ . 84 | 51:3 | 334 || Northumberld. | 120 | 468 | 306
I‘:Nlt ; 84 | a0-3 | 465 iﬂnlﬁmlﬁhim* | 121 49:3 | 299
:-:m-r.ﬂk* H1 50°1 | 334 | Lancashire® .| 137 48'T | 330
Somerset . .| 90 49:-2 | 340 || Comberland .| 152 47'8 | 315
Oxfordshire a4 H1-1 349 | Dorham . .| 145 . =t

1

#* Ohzervationg from two }'m\.uiﬁr:-:lm within the eoumnty, Mean |'_-'i'|.'r'r|,
t+ Deaths caleulated for two vears, i
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Corresponding Table for Scotland.

Generil
distribu-
tion of
renal
discase.

Most fr ¢
quent in

temperata
climates,

Parts of
Europe,

Australia,

ey
=1 | Bz |2e: HIEET
£ Lk E.EE 2 = EEE
£ 25 |EEL 24 | 3 EEE

d : = B
3 | 5 |k 11| 58 3t

1in 1in

Aberdeen . .| 53 | 470 | 307 | Inverness . .| 127 | 465 | 234
| Caithness® .| 67 - — || Lapark . . .| 143 | 46-9 | 266
Etiml-urgh‘l‘ | 82 | 477 | 818 !ﬂrl»:l:lu:,r* . .| 148 | 458 | 227
Fife . . . .| 94 | 474 | 316 | Ayr .c.on | 1068 | 489 |28
Perthf . . .| 104 [485 | 838 |Amyll . . .| 198 | 473 | 230
Forfar . . .| 107 | 478 | 303 | Shetland* . .| 487 | 438 | 199
Sutherland* .| 118 | 470 |3l]'E| | — —

# Deaths caleulated for nine years,
T Observations from two positions within the county. Mean given.
I Deaths ealeulated for two years.

The counties are arranged according to the frequency of
renal disease, compared with other ecauses of death. It
appears that the connty of Aberdeen is preeminent among
counties, as the city among cities, while the Shetland Islands,
with their almost arctic climate, enjoy an immunity from the
disease which is not approached by any other part of the
kingdom. Further, it may be observed in passing, that
within the limits of each kingdom, particularly in Scotland,
where the climateric differences are more marked, there is
a striking general correspondence between the amount of
renal disease and the changeability of the temperature.

The details which have been brought forward may serve as
a guide to the geographieal distribution of renal disease,

It appears that albuminuria as a primary disorder belongs
especially to temperate climates. Arctic cold and equatorial
heat are equally inimical to its development. It chiefly
abounds where the mean temperature of the year is not far
removed from 50°. 1t is common in Paris, in Germany, and
in Great Britain. In the southern hemisphere, exposure to a
similar elimate is attended with the same results. In Mel-
bourne, with a mean temperature of about 57°, the disease
appears to be scarcely less prevalent than in London. This
appears from the results of general registration, while the
mortality from kidney disease in the Melbourne hospital—
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one death in thirteen—is much what occurs in similar insti-
tutions at home. Among the troops quartered in Australia
the disease is certainly not less frequent than in the United
Kingdom, though from the comparatively small size of the
garrison it is not safe to draw minute inferences from the
numbers given in the table. The same statement, however,
applies to New Zealand, which with a similar temperature
employs a much larger number of troops.

All the places which have been ascertained as liable to a
large proportion of renal disease have an annual mean tem-
peratnre which is not lower than 467, nor higher than 57°;
where there is no continuous cold approaching freezing point,
and no continuous heat even of such moderate amount as
prevails in the South of France and the Cape of Good Hope.
Renal disease appears to flourish where there is heat enough
to allow of the successful eultivation of wheat, but not so
much as to replace deciduous trees by the palms and other
endogenous plants characteristic of tropical climates. Within
this temperate range the disease seems to increase with the
changeability of the temperature.

In whichever direction we leave, the regions where such
climate prevails, we find albuminuria less common. In our
own country, the colder Hebrides are comparatively free,
while the Shetland Islands, with their ungenial summers and
uniformity of cold weather, are less affected than any other
part of the kingdom.

Under the frozen winters of Northern America, where the
thermometer, thongh high in summer, is under 32° for four
months in the year, the garrison has a lower mortality from
renal disease than in Great Britain, Australia, or New
Zealand, Although the variation of temperature is here very
great, the greater part of the year is below the point at
which the kidneys are much exposed to disease.

Still further north, I have been able, through the courtesy
of Dr. Hjaltelin, the chief physician of Iceland, to whom I
am glad to acknowledge my obligation, to import some facts
of modern pathology from that ancient seat of learning and
civilisation. In answer to an enquiry, Dr. Hjaltelin writes :—
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“ According to all cireumstances which I have been able to
observe in Scandinavia, Germany, and your native country,
renal diseases are no doubt far more common in those
countries than in Iceland ; this is, no douht, contrary to what
might be expected, for as most diseases resulting from eold
ought to be far more common than in temperated localities,
50 we might expect to find the Morbus Brightii very fre-
quent in Ieceland. This is, as aforesaid, by no means the
case.’

From this we may infer that albuminuria is rare in Ice-
land. ¢The shuddering tenant of the frigid zone,” among
his other advantages may boast his freedom from renal
disease. And in the uninhabited polar regions it has heen
already shown that renal anasarea is not one of the disorders
to which travellers are liable.

Pursuing the enquiry in the contrary direction, and leaving
temperate for warmer latitudes, we find that excepting when
it occurs in the depurative form, as the consequence of
other complaints, the disease diminishes as the temperature
inereases,

On the Mediterranean coast albuminuria is extremely rare.
Dr. Chambers* ascertained that at Genoa, where the mortality
is registered much as in London, kidney disease does not
appear as a cause of death, while the deaths ascribed to
dnasarca or general dropsy are in Genoa 1 in 239, in
London 1 in 93. The same writer compared the admissions
at the Milan Hospital with those at St, Mary's Hospital,
London, with the object of ascertaining the kinds of disease
prevalent in the neighbourhood of each. At Milan, Bright’s
disease, or dropsy with diseased kidneys, oceurred on an
average once in 2807 admissions; while at St. Mary’s, the
proportion was 1 in 31, the affection being nearly a hundred
times more frequent in London than in Milan, for the same
number of patients. It is probable that this difference is
somewhat exaggerated. From the rarity of the disease in
Italy, it is necessarily but little understood, and probably

* Chambers on the Climate of Italy,
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escapes notice more often than in London. English ph:!r-
sicians, however, who practice in Rome speak of albuminuria
as almost unknown there, excepting in association with
phthisis, the disease being probably of the depurative variety,
and consequent upon the pulmonary disease.

Referring to the army reports, we find that the troops
quartered at Gibraltar, Malta, and the Ionian Islands, are
less amenable to albuminuria than those in Great Britain,
New Zealand, or Australia, thongh from the necessarily short
time they remain, the climate tells less upon them than
upon the more permanent residents.

As the heat increases renal disease further diminishes. It
is exceedingly rare at the Cape of Good Hope, which has a
mean temperature of about 66°, while in the West Indies,
with a mean temperature of 80° the troops are more free
from the disease than in any other place of which we have
record.

With regard to India, over a large portion of which the
heat is as great as in Jamaica, albuminuria, according to the
army reports, is less rare, though still infrequent as compared
with Great Britain. We have the testimony of Sir Ranald
Martin,* as to the rarity in India of diseases of the lungs,
air-passages, and kidneys: and the results of registration as
concerning the city of Bombay represent that renal disorders
are exceedingly rare compared with other canses of death;
about one-tenth as common as in Paris, not a twentieth so
common as in London. The disease is, however, less un-
common than in some other tropical countries, apparently in
consequence of the great prevalence of dysentery and the
resulting frequency of the depurative change.

The greater prevalence of albuminuria in Bombay than in
Genoa is owing to the frequeney of dysentery in the Oriental
city.

Dr. Morehead, who deseribes Bright's disease as common
among the hospital-frequenting classes of Bombay, gives the
details of a large number of cases of albuminuria which came

* Bir R. Martin on the Influence of Tropical Climates, p. 639,
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under his observation in a large hospital in that city, the
patients being chiefly natives. In reading these ample and
explicit reports it is not possible to avoid the conclusion that
the disease was almost invariably of the amyloid or depurative
type,and was very often the result of dysentery. Diarrhcea was
a symptom of very common occurrence, while ursmie disturb-
ance was generally absent. In a large number of cases which
were subjected to post-mortem examination no instance was
found of simple hypertrophy of the left ventricle, a change
exceedingly uncommon as a result of the depurative disease,
though generally present with granular degeneration.

We may therefore consider that though the climate of
India does not prevent the depurative disorder, and by lead-
ing to dysentery may even increase its frequency, yet that
granular degeneration is undoubtedly of rare ocenrrence in
that country. The greater prevalence of dysentery in
Hindostan than in the West India Islands accounts for the
preponderance of albuminuria in the eastern dominion,

Thus, then, it has been shown that albuminuria, so far as it
is dependent upon disease primarily renal, is more frequent
in countries which have a similar temperature to England
than in those which are either much warmer or much colder,
the disease being extremely infrequent with extreme heat,
and probably equally so with excessive cold.

The prevalence of the disorder in temperate climates may
probably be explained by the axiom that the liability of an
organ to disease, particularly to inflaimmatory disease, bears
a general proportion to its functional activity, The respiratory
organs are the more active in cold, the kidneys in temperate,
the liver and bowels in hot, climates. Tt has been shown
that the urea, the chlorides, and the other constituents of
urine, decrease as the air rises in temperature above 49°.* On
the other hand, it is believed-—a belief which is consistent
with much of our knowledge—that the urea lessens also with
severe cold.t Dr. E. Smith has shown that even in England
during an exceptionally cold year, less urea was secreted by
himself during the winter than during the summer months.

* Parkes on the Urine, p. 95.
t Philosophical Transactions, 1861,
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Beside the mere amount of heat and cold there is a re-
markable correspondence between the variability of tempera-
ture and the existence of the disease in question. Melbourne,
where it prevails to a great extent, is exposed to great vari-
ations, and New Zealand, which varies to about the same
extent as Great Britain, has apparently as much renal
disease. And it will be observed that in the hotter districts
an exemption from the disease corresponds with uniformity
of temperature, though probably other causes, as have been
shown, cooperate in producing this result.

In Great Britain itself, especially in Seotland, which with-
out much difference in the habits of the people comprises
within a small compass great varieties of climate, and there-
fore is well adapted to throw light upon an enquiry such as
occupies our attention, the ecorrespondence between the
amount of renal disease and the variability of temperature is
striking, This is well shown by comparing the east coast
with the west. On the western coast, where there is scarcely
heat enough in summer to ripen wheat, but where the winters
are warm from the influence of the Gulf Stream, so that a
very uniform temperature prevails through the year, renal
disease is not one half so frequent as on the eastern side of
the kingdom, where the weather is both colder and hotter
than on the Atlantic shore, and undergoes much larger and
more frequent variations,

It will be observed in the table that the Eastern Counties
all come at the beginning of the list, as having a large pro-
portion of renal disease, the Western at the end, as most free,
while Sutherland, which has a shore on each sea, occupies an
intermediate position. The [slands, which resemble the
western coast in their uniformity of temperature, resemble it
also in their freedom from renal disease. The places where
the temperature varies least are Ayrshire, Argyllshire, and
the Orkney and Shetland Islands, These are also most free
from such disease, Shetland having the preeminence in both
respects.

It appears then, that within the temperate limits where
primary renal disease prevails, its amount is regulated by the
variability of the temperature.

Variability
of tempera-
ture pro-
motes
renal dis-
Sase.

Coasts of
Beotland.

Tslands,
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The dependence of renal disturbance upon such fluctuations
is in accordance with all our knowledge. The phenomena of
“ catching cold’ result, not so much from continued low tem-
perature as from abrupt transitions; and the association of
the tubal disorder with the series of changes thus familiarly
described, has been already shown.

It does not appear that there is any direct connection
between the humidity of the air and the organic changes
which have occupied our consideration. That they are not
promoted by the extreme of moisture is shown by the com-
parative freedom of the insular districts of Scotland; while
on the other hand there are districts, like parts of the Medi-
terranean coast, where the opposite condition of atmosphere
co-exists with an exemption from the disease.

In the preceding account it has not been generally practi-
cable to separate the several renal disorders from each other,
but it is sufficiently evident that the variations which have
been deseribed depend upon the prevalence of the inflamma-
tory affection, and of granular degeneration, more especially
of the latter as the more common disease.

With regard to this disorder, so frequent and so little
under the control of treatment simply medical, the influence
of climate has a great practical importance. This can
scarcely be said with regard to the other diseases which have
been considered.

The inflammatory affection, indeed, may owe its origin to
atmospheric influences, but is generally so rapid in its course
and urgent in its symptoms that the subjects of it have no
choice but to stay at home. The patient recovers or dies
without any interval of health such as would allow of his
removal to a foreign country,

The depurative change, not belonging especially to the kid-
neys, owes its origin to circumstances within the body rather
than external to it; and so long as such sources are in opera-
tion it will number its victims under every sky.

With granular degeneration, however, the case is otherwise,
It is a very chronic disease, and it appears to have a close
dependence upon atmospheric influences. The structure of
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the organ is invaded by slow and often hesitating approaches,
and we cannot but admit the importance of any measures
which, by removing the tendency to the disease, may save as
much of the gland as is yet intact. That the tendency to
the disease varies in different countries has been abundantly
shown. And though change of climate has hitherto been
little resorted to in such cases, so that the results of expe-
rience are wanting, it is scarcely possible to question the
wisdom of removing a patient in whom the early symptoms
have been discerned, to a loeality where the genius of the
place is opposed to the progress of his complaint.

According to our present knowledge, it would seem that a
warm and constant climate should be sought. Where the
circumstances of the patient will admit of such a resort, the
coast of the Mediterranean, as a winter residence, appears to
fulfil the necessary conditions, The Cape of Good Hope
would probably answer a similar purpose. It may even be
urged that a residence within the tropies, with all its con-
comitant risks, may be adopted as a preferable alternative to
the almost certain progression of the disease in our own chilly
and changeable climate.

In the impotency of such medicine as is represented by the
Pharmacopoea, we may yet be able to take advantage of those
universal laws in virtue of which all life and growth are
regulated by the physical conditions of the earth.
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Army Reports, shuwing distribution of renal disease, 246
Arsenie, effeet of, on kidneys, 82
Atheroma in connection with granular degeneration, 131
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Bernard, experiments on nerves of kidney, 59
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Cape of Good Hope, renal disease at, 246, 251
Carbonate of ammonia in connection with uremie poisoning, 234
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Epithelium of kidney, distortion of, in granular degeneration, 102
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to the Students of St. Bartholomew’s Hospital. By F. C. Skev, F.R.S.
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A PRACTICAL TREATISE ON THE DISEASES

OF THE EYE.
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By Gramy Hewirt, M.D., Professor of Midwifery and Diseases of
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EXPOSITION OF THE SIGNS AND SYMP-
TOMS OF PREGNANCY :
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Experimental and Applied, for the use of Colleges and Schools. Trans-
lated and edited from GANOT'S Eléments de Physigue (with the Author’s
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ﬂmmugh!}r revised, and mnminiug in the SEcOND PART the new com-
pleting chapters on Electricity and Astronomy, with an Outline of Popular
Mathematics. 8vo, in Two Parrs, which may be had separately, price
105, 6. each, k

g T

"THE CORRELATION OF PHYSICAL FORCES.
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Britain. By the same Author, With a Portrait of M. CHLADNI, and 169
Woodeuts. Crown 8vo. g,

B e
L

[ IGHT; ITS INFLUENCE ON LIFE AND
HEALTH.

By Forses WinsLow, M.D., D.C.L. Oxon. (Hon.) Fep. 8vo, G

(OUTLINES OF ASTRONOMY.

By Sir Joux F. W. HERscHEL, Bart., K.H., &c., Member of the Insti-
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GUIDE TO GEOLOGY.
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