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A STUDY OF THE PATHOLOGY OF NON-SUPPURATIVE

NEPHRITIS IN INFANCY AND CHILDHOOD.

INTRODUCTION.

Within the last few years many excellent articles have
been written dealing with individual aspects of juvenile neph-
ritis, but so far as the present wrilter is aware, there has
appeared recently no monograph of wider scope purporting to
gilve a general review of the pathology of this protean disease
in the child, comparable to the studies of nephritis in the
adult published by Russell (1929), Addis and Oliver (1931),
and Gray (1933). It appeared, therefore, that such an investi-
gation with a survey of the recent literature on the subject
might be of some interest. 1In children nephritls manifests
itself in purer form than in adults, since in the former there
is no wear and tear of past life to complicate the picture,
nor do we have to think of the circulatory system in relation
to the kidneys, Hill (1919), while the absence of previous
attacks which often complicate the disease in the adult, simpli-
fies the evaluation of the etiological factor in the child,
and also the problem of correlating renal structural changes
and functional damage, Paterson (1926).

In a previous short study of juvenile nephritis by the
writer some interesting results emerged even from the limited

series/



series of cases then investigated - among others the fact that
in young children death can take place at a very early stage,
with 1little evidence of disease on macroscopic, or even on micro-
scopic examlnation, and that even when definite pathological
changes are evident to the naked-eye,these often form no re-
liable indication of the type or stage of lesion actually
present. Another feature of note was the total absence in
many cases of any etiologlc factor to which the attack of neph-
ritis might be attributed, though, according to modern views
some general or focal infection of etiological significance is
rarely lacking. These points have all been more fully investi-
gated in the present study and will be dealt with later.

Before proceeding further it appears advisable to give
a definition of the nature of Brightt's Disease. Addis and
Oliver (1931) define it as "That sort of a lesion where protein
from the blood plasma passes through the kidney into the urine,
and also that sort of a lesion which damages but does not alto-
gether disintegrate the architecture of the kidney." As these
authors state, casts, being a mould of the interior of the
tubules, demonstrate the maintenance of at least the essentlial
elements in which they originate, and are not formed in con-
ditions such as suppuration and new growth, for these destroy
renal tissue, but in Bright'!'s disease the lesion is of such a
nature that it can become a part of the life of the kidney,
entering into all the intricacies of its structural and func-

tional reactions. A large amount of autopsy material is not

readily/



readlly avallable for the study of nephritis in children,

since the disease in them 1is relatively non-fatal, particularly
the mild haemorrhagic type confined almost exclusively to young
subjects, and which has an extremely good immedlate prognosis.
Though many cases of Bright's disease may be admitted to the
wards of a children's hospital in the course of a year,perhaps
only two or three on an average may succumb. This is true at
least of the Glasgow Royal Hospital for Sick Children, where,
according to the hospital statistics,during the last 10-year
period from 1923 to 1932 inclusive, 477 cases of nephritis

were admitted but only 34 died, the case mortality rate thus
being 7.12 per cent. Since, in addition, permission for a
post-mortem examination 1s not granted in every fatal case, the
percentage of autopsies on all cases of juvenlle Bright's dis-

ease is necessarily very small,

MATERIAL OF THE PRESENT STUDY.

The material of the present investigation comprises
altogether 94 cases of nephritis and these can be subdivided
into two groups: (A) 57 cases of primary nephritis where the
child was brought to hospital with nephritic symptoms dominat-
ing the clinical picture, and (B) 37 cases where nephritis
developed during the course of some other illness; the exist-
ence of the former, even when recognised clinically in some
instances, was always overshadowed by the accompanying disease.

These 37 cases were discovered during the examination (macro-

and,



and microscopic) of 163 kidneys removed at autopsy from patients
with a variety of diseases, e.g., septicaemia, peritonitis,
pneumonia, meningitis, rheumatic endocarditis and other septic
and toxic conditions.

Group A can be further split into: (1) 47 fatal cases
of primary nephritis, (2) 10 non-fatal cases where the neph-
ritic patients were subjected to the operation of decapsulation
of the kidneys, when portions of the organs were removed for
histological examination. The kidneys in these 10 cases, along
with one other single kidney removed at operation and the seat
of a rare abnormality, comprise the only material in this study
not obtained post-mortem. The 47 fatal primary cases represent
the great majority, though not quite a consecutive series of
all cases of nephritis coming to autopsy in the Pathology De-
partment of the Glasgow Royal Hospital for Sick Children between
the beginning of the year 1915 and the end of the year 1933,
and occurring in a series of approximately 3,800 post-mortems.
The gaps in continuity in the total series of recorded cases
are occasioned by the fact that material for histological exam-
ination was not available in a few of the earlier cases of
nephritis.,

METHODS EMPLOYED.

Representative portions of both kidneys (where obtained
by the writer in the post-mortem room) were fixed in 10 per cent

formol-saline and in Zenker's or Helly's fluid and were embedded

in/



in paraffin in the usual way, or cut frozen for the demonstra-
tion of fat after formalin fixation. Paraffin sections were
stained by haematoxylin and eosin and by Gallego's or Van
Gieson's stain as a routine, while special stains were employed
in investigating features of particular interest, e.g., Haiden-
hain's iron haematoxylin for nuclear division in the process of
cell regeneration, Gram's stain for hyaline droplet degenera-
tion and for organisms, Unna and Pappenheim's stain for cellular
exudates, while frozen sections were stained by Sudan III, or
scarlet red. Sections stained and unstained were examined with
the polarising microscope for the presence of doubly-refractile
lipoid. 1In the older cases only paraffin-embedded blocks of

formalin-fixed material were available. -

CLASSIFICATION.

"Of making many books there is no end" and the same is
also true with regard to classifications of nephritis. Their
name is legion, and it appears to the writer that the employ-
ment of a variety of different terms for the same pathological
entity merely results in "confusion worse confounded."

To give merely one éxample, the same disease picture is
called by Munk "1ipoid" nephrosis, by Volhard and Fahr "genuine"
nephrosis, by Eﬁstein "chronic nephrosis’ by Addis and Oliver
"eryptic degenerative Bright's disease," while Russell in her
monograph has coined for it the name of "Nephritis mitis," and

Gray/



Gray, shortening the term "Nephritis mit Nephrotischem Ein-
schlag" of recent German writers, designates it by the somewhat
paradoxical name of "Nephrotic Nephritis."

On the other hand one particular term such as "Parenchy-
matous Nephritis™ or "Chronic Interstitial Nephritis" is used
to describe more than one type of renal lesion. The present
classification will, therefore, be made as simple as possible
to avoid any confusion.

The 47 fatel cases of Primary Nephritis are subdivided
as follows:-

Acute glomerulo-nephritis .... 37 cases

Subacute " " oo 2 cases

Chronic " " R 7 cases

Acute interstitial nephritis .... 1 case.

The 37 cases of acute glomerulo-nephritis can be fur-

ther split into:-

Acute haemorrhagic nephritis .... 4 cases

Acute exudative nephritis «sees 2B cases
Mild glomerulitis with severe
tubuler degeneration oo 4 cases

Severe glomerulo-nephritis with
extensive tubular necrosis .... 1l case.

the
O0f the 7 cases of chronic nephritis mentioned in/above

classification 2 occurred in patients with a single kidney and
one in an infant with bilateral renal hypoplasia of extreme
degres.

0f the 28 cases of acute exudative nephritis one was

present/
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6a.

present in an infant with kidneys of rather immature type,
while the 4 cases of mild glomerulitis with severe tubular
degeneration correspond to the "parenchymatous nephritis” or
"tubular nephritis™ of various authors.

Oon referring to the tables inserted here giving the
age and sex distribution both for the 57 cases of primary
nephritis (including the 10 ward cases) and for the 37 cases
of secondary nephritis, it is seen that of these 57 patients
with primery nephritis 30 were males and 27 females, while
40 were under the age of 6 years - thus dying in the first
half of childhood. O0f the 37 secondary cases, 17 were of the
male and 20 of the female sex, and of these 28 died under the
age of 6 years.

On combining these results, it is seen that of the
total 94 cases, 47 ocourred in maele and 47 in female children,
while 66 patients died under the age of 6 years. (70.20 per
cent.), 27 being under 1 year at the time of death (28.72 per
cent.), and other 9 under the age of zbyears, ©8.30 per cent.

thus dying under the age of 2 years.



NAKED-EYE APPEARANCE OF THE XIDNEYS 1IN

ACUTE NEPHRITIS.

A short description of the naked-eye characters of all
the
the kidneys in/above group of 37 cases will be given before pro-
ceeding to a detailed exsmination of the particular types com-

prised within it.

Acute Haemorrhagic Nephritis (4 csses).

0f these pestients one was of the female and 3 were of
the male sex, the ages being 22 days, 6 months, 3% years, and
11 years respectively. The striking feature in this small group
was the marked congestion shown by all the organs which were
closely similaer in appearance, all being deep red in colour
throughout both cortex and medulla, with a tendency to drip
blood on section. In 2 cases slight yellowish mottling was
present on the dark red background. The organs were &1l marked-
ly swollen and tended to bulge out of the renal capsule which
was thin, and stripped readily in every case, leaving a smooth

congested surface.

Acute Exudative Nephritis (28 cases).

This group includes a premature infant where, however,
the organs sppeared normal macroscopically, except for marked
foetal lobulation. Of these patients 14 were male and 14 femalse,

ceks
the ages varying from 5959 to 11 years. . The naked-eye

appearance of the kidneys in this group presented much variety
with/



with regard both to size and to colour. ZEnlargement of vary-
ing degree was noted in 15 cases, these kidneys being described
as swollen with & tendency to bulge out of the capsule, while
on section enlargement was sometimes general, sometimes limited
to the superficisl or interpyramidal cortex. In the other 13
cases it was either stated that the kidneys were not enlarged
or no mention was made of the size. Regarding colour, the
general impression was one of pallor in 13 instauces or approxi-
mately half the cases, with or without irregular congestion,
the letter when present producing a network of reddish mottling
on a whitish or yellowish background. In the other half, the kid-
ney substance was either of the normal reddish tint,or more or
less congested, areas of tubular degeneration showing as pale
striase on a reddish foundation. Petechial hsemorrhages into
the renal substance were noted 3 times in this group, includ-
ing the immsture kidney where the pyramids were congested and
the seat of scaenty mirmte haemorrhages. In another instance
purpuric spots were present not only in the kidneys but in

the skin and verious other internal organs. In a number of
cases the glomeruli were mentioned as visible on naked-eye
examination,or with the aid of a hand lens,as grey or greyish-
red points, and twice they were seen as small red dots. Histo-
logical examination in these 2 cases revealed intense glomeru-
lar congestion as the only noteworthy pathological changse.

The texture, like the size and colour, was subject to marked

veriation/



veriation, the organs in some cases being described as firmer
and tenser than usual, in others as soft and flsbby, and some-
times oedematous. The capsule was not thickened in any instsance
and stripped with ease except in one case, where the underlying
cortex was finely granulasr with & very slightly adherent cap-
sule. No abnormality was detected in the renal pelves in any

instance.

4 Cases o0f Mild Glomerulitis, associated

with marked Tubulser Degeneration.

Of these patients & were of the femsle, and one was of
the male sex, the ages being 26 months, 4} years, 23 months,
and 2% years respectively. The kidneys were enlarged in 3 in-
stances, considerably in 2, and moderately in the third, no
mention of the size being made in the last case. All the or-
gans were pale, though with marked mottling due to alternating
areas of congestion and fatty change. 1In one instance the
fatty material in the cortices had a peculiar glistening yel-
lowish sppearance suggestive of myelin, and the capsules in
this case stripped with slight difficulty leaving a rather
irregular surface. Some blurring or irregularity of the cor-
tical markings was present in the other kidneys.

One case remains to be considered - that of s girl,

9 years of age, with widespread necrosis of the tubular epi-
thelium in addition to a marked inflammatory lesion in the
glomeruli. The kidneys here were small, pale and extremely

soft/



10,

soft and flabby,with loss of demercation between cortex and
medulla.

On reviewing the naked-eye appearance of the whole
series of 37 cases of acute nephritis it is evident that,
except for the few cases of haemorrhagic nephritis where the
kidneys were closely similar in appearance and were obviously
pathological, no typical picture was present in the entire
group pathognomonic for acute nephritis, thus enabling diag-
nosis to be made on macroscopic examination alomne. In
several instances, indeed, the swollen, pale, and mottled
cortex was suggestive of a subacute rather than of an acute
lesion and in 2 cases the finely granular surface might have
been considered indicative of a still more chronic lesion.

In some kidneys the seat of an early lesion,there was only
very slight departure from the normal. Thus, in a case ob-
served recently, where the patient was admitted moribund with
& history of one day's illness, the kidneys were normal in
gsize and shape, the markings were not distorted, there was

no noteworthy congestion, and the only abnormal feature in
the organs was the fact that their consistence was rather
firmer and more elastic than usual. The unreliability for
diagnostic purposes of the naked-eye appearance of the kidneys
both in juvenile and adult nephritis has been repeatedly em-
rhasized in the literature. Carpenter (1905) describing the
kidneys of a syphilitic infant states "There is no doubt that
infantile/



11.

infentile kidneys may be seriously diseased, and yet not show
any pathological changes whatever to the naked-eye, and these
would therefore at sutopsy be deemed normal and recorded as such.
It follows, therefore, that these organs cannot be pronounced
sound on mere ocular inspection at post-mortem." Various other
writers support this view in describing syphilitic renal lesions
in infants. Abt (1924) finds that in mild glomerulo-nephritis
in children, the kidneys on naked-eye examination may not differ
from the normal. Dealing with adult patients Volhsrd and Fahr
(1914) describe the kidneys in the first stage of glomerulo-
picture
nephritis as showing nothing characteristic while the /is very
variable. B5haw Dunn and McNee (1917) in ceses of war nephritis
found changé from the normal slight. KXaufmenn (1984) and Muir
(1933) agree that there may be no observable macroscopic lesion
in early cases, and Russell (1929) considers that the naked-eye
appearance in Bright's disease is not only unsefe as a guide
to pathologicael changes in the kidney, but may even be mis-
leading, a similaer macroscopic sappearance representing lesions
of entirely different nature histologically. Hadfield and
Garrod (1932) sum up the matter in stating "All modern work
shows that no reliance can be placed on the naked-eye sappear-
ance of the kidney, redness or pallor frequently being due to
the presence or absence of heart failure, and large normel kid-
neys often showing unsuspected, widespread inflammatory change

or even amyloid degeneration.”



NOTE ON THE HISTOLOGY OF THE KIDNEY IN THE CHILD.

Before proceeding to describe the microscopic changes
in kidneys the seat of nephritis, it would be well to describe
shortly the histologicael features in the normal child's kidney.
In the first place,the organ at birth presents some special
features, and changes take place with increasing development
till an appearance is reached in older children which approxi-
mates closely to that in asdults. Since the histological picture
varies somewhat at different ages,it was found advisable in
the course of microscopic study of kidney sections to group
these together according to the age of the patients. A better
idea of the normal appearance was thus obtained,and slight
degrees of pathological change were more readily recognised
et various ages between birth and puberty, than by attempting
to compare the kidneys of infants with those of older children.
Perhaps the most striking feature in the kidneys of infants
immediately after birth is the orowded appearance of the
glomeruli, which appear unduly numerous.because they lie close
together as a result of the relatively unexpanded state of
the convoluted tubules)which are of very narrow calibre with
epithelium of rather cubical type, while the collecting tub-
ules resemble more closely those in adults. Corresponding to
the small size of the secreting tubules, the renal cortex in
infants is narrow, sometimes strikingly so,in relation to the

medullary/
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medullary portion. Foetal lobulation is often marked on nsked-
eye examination of the kidney, thus indicaeting the development
of its secretory portion in groups around a tubasl stem, Frazer
(1931). Another noteworthy feature observed microscopicelly
in infantile kidneys is the marked prominence of the epithelisal
layer covering the glomerular tufts. The cells are cubical,
with a relatively large,darkly-staining nucleus. The striking
appearance of this epithelium has been pointed out by Russell
(1929). The epithelium lining the capsule of Bowman though
higher than in adults is less conspicuous than that covering
the tuft. The glomerular capillaries are extremely thin-
walled, being formed by & layer of endothelium resting on a
delicate basement membrane. A frequent finding in infentile
kidneys is the presence of a variable number of unripe glomer-
uli in the superficiasl cortex immediately under the capsule.
There is no actual "neogenic zone" as in foetal kidneys, several
of which, at different periods of development, have been exam-
ined for comparison, but isolated glomeruli are distinctly
immature, appearing either as small rosette-like structures
not yet vascularised, or as tubules lined with the character-
istic cubical darkly-staining cells. These tubules are some-
times seen in the sctual process of coiling to form the
rosettes mentioned above. The presence of such structures in
Small numbers appears to be normal since 22 ;g: frequently

found in the kidneys of infants dying of some acute infection
in/
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in whom there was no suspicion of a syphilitic taint. It does
not appear to constitute the retardation in development describ-
ed by Stroebe (1891), Stoerk (1901), and Cassel (1904), among
other Germen writers, who found a neogenic zone still present
after birth and attributed delay in renal development to the
action of the syphilitic virus. Such premature glomerull were
most common under 6 months and thereafter became progressively
fewer, though an occasional individual example might still be
found after the end of infancy. Volhard and Fahr indeed,

found single glomeruli of embryonic type even in a boy 9 years
0cld. Another abnormality noted in the kidneys of infants was
the presence of single hyalinised glomeruli similar to those
seen in adult ischaemic glomerular atrophy. Such glomeruli
occurred also at times in small groups, arranged one above the
other, as if they derived their blood supply from the same
arteriole. The afferent branches to these glomerull occasion-
ally seen in section, appeared to have slightly thickened walls.
Narrow strands of connective tissue corresponding to the dis-
tribution of such groups of hyaline glomerull were present,in
addition to small cellular exudates, consisting chiefly of
round and plasma cells. One case in particular appesared to
throw light on the nature of this degenerative process affect-
ing, it must be emphasized, only a very occasional single
glomerulus,or small group of glomeruli. The patient in question
was a chlld, 14 months of age, suffering from anaemia, whose

kidneys/
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kidneys at autopsy showed no lesion beyond pallor. Histologi-
cally the organs appeared normel for this age, the convoluted
tubules having expanded, and the glomeruli having lost their
peculiar infentile character. 1In a few foci, however, the appear-
ances resembled exactly those of a kidney immediately after
birth, smell, primitive glomeruli covered by a prominent epi-
thelial layer, lying close together, along with glomerular
anlage, some still in the uncoiled tubular stage. Some of
these primitive Malpighian bodies were undergoing sclerosis
with thickened capsule, adhesions between capsule and tuft,
and peri-glomerular fibrosis. Nothing similar was seen in the
surrounding fully-developed structures. It would therefore
appear that such immature glomeruli are particularly prone to
degenerative changes, the arterisl twigs also from which they
derive their blood supply being possibly hypoplastic. After
the first few months of 1life the glomeruli and tubules gradu-
ally expand, the epithelium becoming flattened in the proocess.
Primitive structures become more and more rare; and hyalinised
glomeruli also disappear, apparently as the result of complete
absorption. Transition to the adult type is graduasl, the epi-
thelium covering the tufts remaining relatively high, and the
capillary walls delicate in atructure for some considerable

time after the kidney has lost its infantile characteristics.
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HAEMORRHAGIC NEPHRITIS.

It was thought advisable t0 place the haemorrhagic
cases, though few in number, in a group by themselves, since
haemorrhagic nephritis, according to recent work, is a type
which, though not exclusively confined to children, is very much
more prevalent among them than among adults, and when it does
occur after puberty, is generally found in comparatively young
people. Thus Bennett (1919) in his study of war nephritis came
across & number of patients with nephritis of haemorrhagic type,
in whom, as in children, gross haematuria was the outstanding
feature, the urine in the early stages being of the colour of
arterial blood, while oedema was slight or absent, and casts
were only occasionally present. The average age of the indiv-
iduals with this form of nephritis was much less than that of
patients with the ordinary exudative type. Hill (1919), one of
the first to describe this haemorrhagic type of nephritis, found
it the most common form of rengllesion in childhood, and especi-
ally likely to follow tonsillitis. According to his description,
haemorrhagic nephritis is characterised by the presence of abun-
dant blood in the urine, with only a moderate amount of albumin
and a very few casts. The latter may be absent, indeed, in one
or more specimens, and considerable numbers of pus cells and
round kidney cells may be present. The child is not very ill,
with little tendency to suppression of urine or to ursemis, and
prognosis is good, the process tending towards recovery, though

occasionally/
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occasionally chronic nephritis may develop. It is rare for a
fatal termination to take place in the acute stage. The urine
may contain a few red blood corpuscles and casts for months, and
then finally become, and remain, normal. There is only moderate
diminution of the functional capacity of the kidney. On con-
trasting the haemorrhagic with the exudative type, the latter is char-
'Ecterised_%gig?amoderate or severe degree with moderate albumin-
uria, and a fair number of blood cells, and many casts in the
urine. There 1s always oliguria at some time, chiefly at the on-
set. The blood pressure is always moderately elevated, and func-
tional tests show diminution of renal capacity but with a tendency
to recovery. The severe types approach more closely the adult
form of the disease, with much oedema, and in the scanty urine
abundant albumin and blood, and many granular, cellular and blood
casts. One of the most striking features in Hill's haemorrhagic
cages was the fact that most of the children did not appear very
111, not nearly so ill as adults with acute nephritis. 0f 49
cases only 8 could be said to be dangerously ill, and only one
died. He emphasizes particularly the fact that haemorrhagic
nephritis generally does not resemble the usual adult type of
case. Wyllie and Moncrieff (1926) observed 22 cases of acute
haemorrhagic nephritis in 3 years at Great Ormond Street. They
noted the sudden appearance of haematuria, generally a few days
after acute or sub-acute infection in the naso-pharyngeal region,
blood being abundant and albumin scanty, and accompanied in about

one/
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one third of the cases by a few epithelial, granular or blood
casts. They also emphasize the slight degree of constitutional
disturbance and state that oedema, if present, is limited to puff-
iness round the eyes, though Osman (1925) describes an otherwise
typical case of haemorrhagic nephritis with considerable dropsy
of the face, arms, and legs, accompanied by slight ascites. This
child, after dismissal, suffered from recurrent attacks of hsema-
turia during the next 5 years. These attacks were accompanied

by malaise, but oedema never recurred after the first illness.

The relatively mild constitutional disturbance in the haemorrhagic
type would appear to point to a focal nephritis involving & limit-
ed number of glomeruli, thus leaving intact sufficient renal units
to maintain a fair degree of kidney function. Similarly the

acute nephritis sometimes associated with various septic processes
is at times clinically silent, being discovered only at sutopsy,
and Shaw Dunn and Thompson (1921) have shown that in such cases
the lesion in the kidneys is frequently focal. 1In acute strepto-
coccal endocarditis also, a focal lesion in the kidneys may not

be suspected during life.

Histology of the 4 Cases of Haemorrhagic Nephritis.

The 4 cases in this group, though definitely haemorrhagic
in type, since histologically haemorrhage was the salient festure,
and on nsked-eye examination the organs were conspicuous from
their deep-red colour, differ from the descriptions generally

given of this variety of nephritis by reason of the fact that the

lesion/
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lesion here was diffuse instead of focal. Wyllie and Moncrieff
(1926) velieve that while such a lesion is generally focal, pro-
longed infection may result in the supervention of a widespread
glomerular or catarrhal nephritis. All 4 cases showed an essen-
tially similar histological picture, with, in practically every
microscopic field, haemorrhage into the capsule of Bowman of
nearly every glomerulus. The amount of blood varied from a few
red cells to a massive haemorrhage distending the capsular space
in crescentic fashion, and compressing the glomerular tuft.

In most capsules the red cells were apparently freshly shed and
were discrete, though in some there was definite sepsration into
serum and coagulum, and in & few,even early organisation of the
small thrombus. These cases afford confirmation of the view
expressed by Volhard and Fahr (1914), Shaw Dunn, Haworth and
Jones (1924), Addis and Oliver (1931), snd Hadfield and Garrod
(1932), that in acute nephritis the glomeruli are the source of
the blood frequently seen in the lumina of the tubules though no
red cells may be present in the capsular spaces. Apart from
these striking haemorrhages, the glomeruli as a whole were en-
larged, generally to a moderate degree, with proliferation of
the capillary endothelium and slight exudate of polymorpho-
nuclear cells into the tufts. In one of the cases,a few glom-
eruli showed very early orescemtic proliferation of the capsular
epithelium. In all four kidneys, the striking feature in the
tubules as in the glomeruli was widespread hasemorrhage, many of

the/
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the proximal convoluted tubules being distended with blood,

while relatively few entirely lacked red blood corpuscles. 1In
addition to discrete red cells present throughout the whole tubu-
lar system,including the collecting tubules and the Ducts of
Bellini, sbundant blood casts were seen at all stages of forma-
tion, some consisting of fresh red cells coagulated by fibrinogen,
which, according to Addis and Oliver, is derived from the glom-
erulus at the same time as the red corpuscles. In other casts

the corpuscles had undergone lysis, the 'shadows’ only remaining,
while in others again, there was complete cellular disintegration,
the casts being composed of strongly eosinophil amorphous débris,
in which were incorporated granules of greenish pigment. In
these blood-caéts at all stages a few leucocytes were naturally
present. Scanty cellular casts derived from desquamated epi-
thelium were also noted in several of these cases. The epithelium
as a whole showed degenserative changes of a relatively mild degree.
chiefly of the nature of cloudy swelling, though in one instance
slight hyaline droplet degeneration was noted in individual tubul-
es. The epithelium in the tubules distended with blood was
decidedly flattened. The interstitial tissue showed no noteworthy
departure from the normal in 2 cases. In the other 2 it was the
seat of slight oedema, with,in one of them,early fibrosis and a
very slight polymorphonuclear exudate round some glomeruli. Apart
from intense engorgement of the vessels, no vascular change was
noted in any case. Frozen sections were examined for fat in 2

instances. 1In both, fat was negligible in amount.
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Histology of 28 Exudative Cases,.

Histological changes varied in severity and several
cases were of particular interest, as showing the slight degree
of structural damage actually present in view of the well-marked
clinical symptoms. In one case, for instance, the patient, a
female infant 12 weeks old, was well until a week before admis-
sion, and was brought to hospital with slight oedema, which
rapidly spread to involve the face and eyellds, lumbar region
and back, while the output of urine was diminished and speci-
mens contained albumin and casts. Death occurred 2 weeks after
admission. At autopsy there was widespread oedema of the ab-
dominal viscera and brain, with effusion into the serous sacs.
Yot, apart from desquamation of the prominent visceral epithel-
ium, the only noteworthy lesion in the glomeruli, which were
not enlarged or unduly cellular, was marked congestion, the
glomerular capillaries being distended with blood throughout.
The tubular changes were relatively slight, the epithelium being
rather flat,with granular débris in the lumina of the convoluted
tubules along with red blood corpuscles in a few, and some hya-
line casts in the collecting tubules.

In a second patient, an infant of 5 months, the naked-
eye and histological appearances of the kidneys closely resembled
- those just described. In this c¢hild, however, no oedema was
found on clinical examination, the chief symptom being irrita-
bility followed by drowsiness, finally passing into coma a few
days before death. Thus, although in these 2 patients the
kidneys/
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kidneys were almost exactly alike both macro- and micro-
scopically, the clinical symptoms were entirely different,
oedemsa being the chief feature in the first case, while no
trace of dropsy was seen in the other, whose symptoms were en-
tirely cerebral. It was also the experience of Gainsborough
(1932) that the kidneys in 2 cases might have similar histolo-
gical appearances ,though massive oedema, while present in the
one, might be absent in the other.

In a third patient again, & child moribund on admis-
sion, with a history of illness of one day's duration, the
autopsy findings resembled those in case one - water-logging
of all the serous sacs and marked oedema of the abdominal
viscera and brain. Microscopic examination here showed in con-
trast to congestion of the glomerular capillaries almost com-
plete occlusion of most of these, the result of rapid prolif-
eration of their endothelisl lining, the rapidly-dividing
cells lying in clumps and showing large irregular hyperchrom-
atic nuclei. The glomeruli contained in addition, many poly-
morphs, and similar cells were also present in small numbers
in the peri-glomerular tissue.

Other two infantile cases illustrate further the great
discrepancy possible between the clinical history and the actual

findings at autopsy. The patients in question were two infants
of aspproximately the same age, 22 and 14 days respectively. One,

a member of the haemorrhagic group, was admitted with snuffles

and /
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end difficulty in sucking, with nothing in the appearance or

the history suggestive of & nephritic condition, beyond the
fact, stated by the mother, that the child had been passing very
little urine. The other infant was oedematous, and the history
on admission was one of complete anuria of 3 days' duration.

A few drops of urine obtained by catheter showed abundant sl-
bumin and the child had several convulsive seizures while in
hospital. 1In the former, the kidneys at autopsy were striking
in appesarance, even on naked-eye examination’from enlargement and
marked congestion, and microscopically were the seat of severe
di ffuse haemorrhagic nephritis. In the latter, & very narrow
cortex was the only abnormal feature, macroscopically, and sec-
tions showed & kidney perfectly normal for the child's age except
for the presence in the convoluted tubules of a fair amount of
neutral fat. Bruning and Schwalbe (1913) found likewise, in
many cases,discrepancy between the microscopic findings and the
clinical symptoms, and were often astonished at the slight
histological changes in kidneys with severe clinical manifesta-
tions, end vice verssa.

Another case, that of a femsle child 9 years of age,
merité a more detailed desoription. The patient, who was very
large and stout for her age, was admitted with a slipped left
femoral epiphysis when, in addition, dyspituitarism was diag-
nosed. Manipulation was twice performed under ether on 15/8/31
and 19/8/31 and & Thomas's splint was applied. The child was
apparently/
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spparently in good health, when she beceme sick and vomited, and
died suddenly on 6/11/31 after several similsr attecks of vomit-
ing without pain. Slight intermittent albuminuria had been
present during the child's stay in hospital, though this fact
was elicited only on special enquiry, and had evidently not
been pronounced enough to focus attention on the kidneys. Other-
wise there was nothing in the history or in the appearance of
the patient to suggest a renal lesion. On naked-eye appearance
the kidneys were small, compared with the other gbdominal
viscera, and strikingly soft and flabby. Both orgens were

pale, including the pyramids, and démarcation between cortex
and medulla was lost. The cortex showed whitish areas with
some more opaque yellowish foci alternating with reddish stresks
and spots. The cspsules were not thickened, and stripped with
ease, leaving a variegated yellowish surface mottled with red.

The renal pelves were normsal.

Histology. Sections of the thyroid, pituitary, and suprarensal
glands were free from any evidence of disease on microscopic
examination. The kidneys presented a striking picture of com-
bined glomerular and tubular involvement. The glomeruli with-
out exception were greatly enlarged, with endothelial prolifer-
ation and polymorphonuclear infiltration. In addition an
extremely interesting feature wes the presence, within the
glomerular capillary lumina, of long cells resembling endo-
thelium and apparently lying free. 1In one section, an afferent

arteriole/
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erteriole, seen entering its corresponding glomerulus, con-
teined within its lumen cells of this same type. No picture
similar to this, was seen in any other case in the whole of
the present series, though the presence, within the glomerular
capilleries, of endothelial-like cells has been described by
Shew Dunn and McNee (1917) in their paper on war nephritis

and by von Kahlden (1891). The former authors describe the
glomeruli in their cases as enlasrged and cellular with little
or no blood. Many capillery loops, however, were dilated and
contained numerous nucleated cells with oval or flattened
nuclei, like endothelias lying close together in a syncytial
arrangement, mitoses sometimes being present. 1In such cases
dyspnoea was a prominent symptom, and at autopsy the lungs
were the seat of an acute bronchitis with swelling and oedema
of the walls of the terminal bronchioles aend infundibula. The
suthors believe that some mild irritant was present in the
blood stream, and they presume that the excess of cells in the
glomerular capillaries was derived from the walls of systemic
and pulmonic blood vessels damaged by the circulatory irritant.
Von Kahlden in nephritis following measles and also scarlet
fever found similar cells, resembling endothelia the seat of
fatty degeneration, in the glomerulser capillary loops. He
considers that such cells were not all derived from the loop
endothelium but partly from larger vessels, having reached the
glomeruli by the blood stream, as in one case they were seen

entering the glomeruli from the vas afferens as in the case

under/
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under discussion. To return to the latter, the lesion here
sppeared to be acute, with only a very occasional slight early
adhesion between the glomerular tufts and capsules and slight
early peri-glomerular fibrosis round isolated glomeruli, along
with & scanty exudate of round, plasms and polymorphonuclear
cells. The tubules showed marked degenerative changes, whole
microscopic fields in various sections having undergone com-
plete necrosis, with dissappearance of the nuclei and collapse

of e11 the cells into the lumina of the tubules, so that only
the slightly thickened basement membranes remeined aes land-
marks. The thick Henle loops as well as the proximsl convolu-
ted tubules had suffered severely. At places scanty foci of
early fibroblastic proliferation were noted between the tubules,
with, in these areas, small collections of lymphocytes and
polymorphs. In the medullary portion there was some slight
fibrous tissue increase though the collecting tubules were well
preserved and showed nuclear staining, thus contrasting markedly
with the areas of complete cortical necrosis. The stroma
showed oedema, in addition to early fibrosis.

The post-mortem findings in this case showed nothing
which could throw light on the extremely pathological state of
the kidneys, or account for the source of the endothelial cells
in the glomerular capilleries, though from the extreme degree
of tubular necrosis some toxic agent would appear to have been
at work, which might possibly have damaged the vasculafvendo-
thelium/
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endothelium as well as the kidneys. The lungs were the seat

of congestion and oedema, easily accounted for by the condition
of the heart which was dilated, with psle, soft myocardium,
also & toxaemic manifestation. No pneumonic consolidation was
present. The stomach and bowel were slightly congested, with
some increase of the lymphoid tissue, and the spleen was
slightly enlarged. The liver showed early fatty change. No
abnormality was observed in the other organs.

Cases such a8 those just described show the need, so
often emphasized in the literature, for close co-operation
between pathologist and ce¢linician,sincethe microscopic, like
the neked-eye appearances, form no reliable guide as to the
duration or severity of the disease, as shown by clinical
symptoms. Thus in the case first described though the ill-
ness had lasted for about 3 weeks and the patient was water-
logged, the glomerular lesion had not advanced beyond capillary
congestion, while in the third instance the child was to s&ll
appearsnce well until the day before death, though at autopsy
& well-marked, diffuse glomerular lesion was present. Apart
from the 6 cases described ebove,the other acute glomerular
lesions can be roughly divided into 2 groups of milder and
severer type respectively, the histological appearances re-
Sembling more or less closely those described as characteristic
of acute glomerulo-nephritis in adults, though in both groups,
and paerticularly in the first, death resulted in a number of
instences when the histological changes were still comparatively

slight./
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slight. These consisted in moderate enlargement of the glomer-
uli,with proliferation of the capillery endothelium, not suffi-
cient to cause blocking of all the capillaries,since many re-
meined patent and even distended with blood. Complete or
partial loss of the tuft epithelium, which in children quickly
desquamates in any inflammatory glomerular lesion, was frequent-
ly noted in addition. The capsule of Bowman was generally free
from abnormal contents or showed merely slight albuminous exu-
date, a few desquamated epithelisl cells,or red blood corpuscles.
Degenerative changes in the tubular epithelium consisted of mild
or severe cloudy swelling with some cell desquamation, swollen
or disintegrated epitheliael elements being present in the
lJumina. A few convoluted tubules contained, in some cases,
smell numbers of red blood corpuscles though in no instance was
gross haemorrhage noted, like that ocourring in the haemorrhagic
type of nephritis. Beyond a slight degree of oedema no abnor-
mality was seen in the interstitial tissue and the blood vessels
were normal. The majority of the cases with histological
changes of least severity occurred in children under two years,
such patients evidently being less resistant to nephritis and
succumbing more quickly than older children, though the degree
of intensity of the glomerular lesion was, however, by no means
invariably correlated with the age of the patient, since, in

the haemorrhagic group described above, the microscopic appear-

ances were exsctly similar in all 4 ceses, though the ages

varied/
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varied from 22 days to 1l years. In the remainder of the acute
exudative cases - those between the ages of 3 and 11 years -

the degree of inflammatory reaction was, on the whole, more in-
tense. The glomeruli were more markedly enlarged and generally
digitate, with greatly increased cellularity. The majority were
relatively bloodless, from endothelial proliferation and block-
ing of the capillary lumina, though one or two of the loops in
each tuft might remain patent or even dilated. Thrombosis with
hyaline necrosis of individual tufts was noted in only 2 cases.
The covering visceral epithelial layer which had lost the
infantile characters was largely desquamated, individual cells
lying free in the capsule of Bowman along with scanty red

cells, leucocytes or albuminous exudate, though the capsular
space was more often empty. The stroma of the tuft showed little
departure from normal, beyond slight thickening and oedema in

a few instances, while with Gallego's stain there was no note-
worthy fibrosis in the great majority of cases. In the
child's kidney normally the stroma is extremely scanty and
delicate. The flat capsular epithelium was generally normal,
but in a few cases individual glomerull showed very early cre-
centic thickening with fine adhesions between capsule and tuft.
An extremely slight degree of peri-glomerular fibrosis with a
few polymorphs was a rare finding, and when it did occur affected
only single glomeruli. The secreting tubules in these severer
cases showed degenerative changes of moderate degree proportion-

ate/
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proportionate to glomerular damage. Addis and Oliver (1931)
consider that there is nothing surprising in the association
of such tubular degeneration with the inflammstory process in
the glomeruli. It would be impossible, in their opinion, to
conceive of a lesion limited to one or other structure in view
of the fact that the kidney circulation is flooded by bacterial
toxins which affect every element of the renal unit. Hadfield
and Garrod (1932) believe that 2 combined factors come into
play in the production of tubular degeneration - first, the
fact that the whole blood supply of each tubule first passes
through the capillaries of the related glomerular tuft, and
second, that toxin escapes from the glomerular capillaries,
after having demaged the latter, into the tubules, and directly
affects the tubular epithelium, rendered more susceptible as

a result of the inflammatory ischaemia. Gray (1928) finds that
in the later stages of acute glomerulo-nephritis tubular damage
becomes progressively grester as the glomerular tufts become
more permeable to toxins, since the latter, instead of remain-
ing concentrated in the tuft capillaries, diffuse more and more
readily into the tubules.

Degenerative tubular changes produced in the manner
described above included cloudy swelling of moderate or severe
degree, and vacuolar degeneration, the cytoplasm of such cells
having a swollen, raréfied and vacuolated sppearance. In other
instances the epithelium was flat and granular, and in the most
severe cases hyaline droplet degeneration was present, though

never /
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never very widespread, involving only individual groups of
tubules. These degenerative changes affected primerily the
proximal convoluted tubules and to a less extent the thick limbs
of Henle's loop, and this distribution agrees with the exper-
ience of other workers - Volhard and Fahr (1914), Russell (1929).
The former authors quote the experiments of Aschoff's pupil,
Suzuki, who in animals, demonstrated the marked susceptibility
to various toxins of the proximal convoluted tubules, ("Haupt-
stucke" of German writers) in comparison with the "Schaltstucke"
or distal convoluted tubules.

Since most of these exudative cases occurred early in
the series only paraffin blocks were available, and examination
for fat was not carried out except in a single instance where
it was extremely scanty, being found only in a few scattered
groups of proximal convoluted tubules, and occurring in the
form of fairly large coalescing isotropic fat droplets. No
fat was seen in the glomeruli, interstitial tissue or collect-
ing tubules. With regard to the contents of the tubules, vary-
ing numbers of red blood corpuscles were found in the majority
of the exudative cases, but even when sufficiently abundant to
distend groups of convoluted tubules, such blood-filled struc-
tures were seen'only et wide intervals, and haemorrhage was
never a diffuse and striking feature of the sections as in the
haeemorrhagic cases, and in many instances scanty red cells were
found only after search. ILeucooytes were also sometimes present

in the tubules in small numbers along with the red cells or more
rarely/
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rarely alone. Casts of various types were found in most cases
both in the convoluted tubules and in the lower segments of the
renal units, chiefly in the collecting tubules and Ducts of
Bellini. These structures were of hyaline, granular or cellular
type, or were composed of blood cells in the cases where haemor-
rhage was most abundant. 1In one case the large Ducts of Bellini
were packed with loosely sdherent debris, similar to the "renal
failure" casts of Addis and Oliver. 1In addition to casts, cell
débris and swollen degenerated cells were found lying free
within some tubules. In some instances where the lining cells
were seriously damasged, epithelial regeneration could be seen
taking place. 1In such tubules, in contrast to those with flat-
tened, granulasr, or swollen cells, often with pyknotic nuclei,
the epithelium was of high cubical type with large darkly-
staining nuclei occasionally showing mitotic figures. Owing.
to repeated cell divisiog gpithelium was not regularly distribd

uted, but tended to be heaped up in irregular fashion at one

side of the tubule. Sometimes the epithelium was of flatter

type and in such cells the nucleus was 8een to project from
the cell body. A better example of tubular regeneration than

any present in this series will be described later in connection
with a tuberculous case. The interstitial tissue was free from
any noteworthy change in about one third of these exudative cases,
and in the remainder slight oedems was present alone, or associ-

ated in some instances with early proliferative changes, indicated

by/
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by foci of fibroblastic formation either round the glomeruli,

or more diffusely distributed, along with small cellular exudates
consisting ohiefly of round and plasma cells,though neutrophil
polymorphs also participated. These cell infiltrations were
occasionally srranged in strands running from the superficial or
deep cortex to the cortico-medullary junction. With regard to
the vessels no noteworthy structural alteration was noted in

any single instance, the only departure from normal being in-
tense vascular engorgement in some cases, well seen in the inter-
tubular capillary plexus, and in the straight vessels in the
medulla.

Before leaving the histology of the acute glomerular
group, & remaining case will be described in some detail, since
it differs from the rest, by reason of a particularly marked
degree of immaturity, the infant having been bornu premsturely
at 7 months. The patient, male and a twin, was admitted 5 weeks
after birth, with a history of failure to thrive, wheezing and
cough. Three days before admission he began to refuse feeds.
When brought to hospital,rales were present all over the chest,
but there was no definite dulness. He had many attacks of
cyanosis with panting respiration,while in the wards, and there
was considerable oedema of the legs, chest wall, and back. The
urine contained & trace of slbumin. The kidneys have already
been described as congested, with a few minute haemorrhages in

the pyramids on naked-eye examination. Histologically the

8triking feature was the presence of a persisting "meogenic zone"
with/
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with very primitive zlomerular anlage at different stages, the
earliest being represented by branched tubular structures not
yet coiled to form glomeruli, while other similar structures
were partly coiled, and others again were coiled but not yet
vascularised. The ripe glomeruli were of infantile type with

& very prominent covering epithelial layer. The appesarances
thus bore & strong resemblance to a foetal kidney about the
seventh month of development though the embryonic structures
were not quite so sbundant in this case. In the "neogenic zone"
conmective tissue of foetal type was still present, and many of
the tubules, particularly the collecting tubules, retained a
rather primitive type of epithelium. The mature glomeruli were
the seat of a commencing nephritis, being intensely congested
throughout, while in some, the capsule of Bowman contained a

few red blood corpuscles or degenerated epithelisl cells. The
tubules were the seat of early catarrhal change and contained
some hyaline materisl, but no blood cells were found on sesarch-
ing sections. There was well-marked oedema of the interstitial
tissue, and the intertubular capillary network was intensely
engorged with blood, particularly at the cortico-medullsary
Junction, where, on naked-eye examination,congestion was particu-
larly marked and petechial haemorrhages were present. The other
lesions found post-mortem were gastro-enteritis and early broncho-
pneumonic consolidation. The presence of a "meogenic zone" in
this case could be attributed to the fact that the child was born
prematurely, before the kidneys had reached their full develop-

ment.




GENERAL POST-MORTEM FINDINGS IN THE CASES OF

ACUTE NEPHRITIS.

General post-mortem findings and clinical manifestations
in the haemorrhagic and acute exudative cases of glomerulo-
nephritis will be discussed together since these types are
closely similar except for the marked haemorrhagic tendency in
the former. The few cases of mild glomerulitis with marked
tubular change will then be dealt with separately since this
type of lesion is one of particular interest, and the subject

of much controversy.

Haemorrhagic Group (4 cases). In each of the 4 cases of

acute haemorrhagic nephritis some acute terminal infection con-
tributed to bring about the fatal result. Twice the lesion
involved the lungs, a terminal broncho-pneumonia belng present
in one instance, and in the other, an acute bronchitis with
much purulent exudate in the main bronchi. The third child
developed double acute otitis media with pneumococcal menin-
gitis, and the fourth acute gastro-enteritis. Subcutaneous
oedema was not a feature of these cases, being present in only
one instance, and appearing chiefly in the tissues of the neck
and forming a swelling under the chin. This rather unusual
site for oedema is rarely mentioned in the literature, but
occurred in several other cases in the present investigation.

In none of these 4 children had effusion taken place into any

of/




of the serous sacs, though 2 showed marked oedema of the liver, and

one a dropsical condition of the bowel and spleen in addition.
The brain was examined in 2 instances and was normal in one
while in the other pneumococcal meningitis was present along
with oedema of the brain substance. Hypertrophy of the left
ventricle was found in 2 of these patients, aged 32 and 11

years respectively.

Acute Exudative Nephritis (28 cases). In contrast to the

haemorrhagic group, widespread oedema was a frequent finding
in the exudative cases and involved the subcutaneous tissues,
the serous sacs, the internal organs, or any one of these, to
a varying extent. Subcutaneous oedema was mentioned in the
post-mortem report on 15 of these patients and was confined,
in about half,to the lower limbs or face, and in the remainder
was wildespread, with more or less general involvement of the
subcutaneous tissues., Regarding the effusions into the serous
sacs, an excessive amount of clear, straw-coloured transudate
was present in the pleurae, the pericardium, the peritoneum,
or any one of these,in 13 instances. In other 2 cases the
effusion had become secondarily infected, and shreds and
flakes of fibrin were seen in the fluld. The serous sacs
contained frank pus in 3 further instances, i.e., the serous
sacs were abnormal in 18 cases altogether. In the remaining
10 patients no abnormality was found in these cavities. With
regard to the abdominal viscera, oedema was also of frequent

occurrence/
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occurrence, and involved the liver and small bowel in about
half the patients, and the spleen with rather less frequency.
On section of such dropsical livers and spleens, the cut sur-
face appeared moist, with much exudation of fluid, and the
colls of bowel were distended and heavy, with watery contents.
A catarrhal condition of the mucosa was a frequent accompani-
ment.

On turning to the thoracic organs oedema of the lungs
formed part of a generalised dropsy in 4 instances, while
slight degrees of oedema of cardiac type assoclated with a
falling heart were of common occurrence. In the latter type
congestion of hypostatic distribution was present in addition
to oedema, while in the former, the water-logged lungs were of
a pale greyish-pink tint. When general anasarca was present,
the mediastinal tissues and thymus were sometimes involved.

The brain was examined in 15 of these 28 patients with
exudative nephritis, and oedema of the cerebral substance, with
excessive fluid in the sub-arachnoid space, was found in 9,
congestion of the superficial vessels in one, and in another,
superficlal haemorrhage with petechiae scattered throughout
the substance of the organ. In the remaining 4 cases no lesion
was noted on the surface or in the substance of the brain.

Turning now to inflammatory processes, respiratory com-
plications were present in rather more than half the cases,
terminal broncho-pneumonia being found in 9, and acute bron-

chitis with congested mucosa and abundant purulent exudate in

the/
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the main bronchi, in other 8 instances. These respiratory
lesions occurred elther alone or in association with some other
pathological process. Thus along with acute bronchitis there
was found in 3 cases purulent pleurisy (previously mentioned
above in connection with the serous sacs), and in 2 of these,
early pericarditis was present in addition, while the 3rd case
was associated with severe gastro-enteritis. Pericarditis of
insidious onset was found by Barber (1926) a fairly common
complication of nephritis in childhood. Accompaniments of

the 9 broncho-pneumonic lesions were acute otitis media in 3
instances, affecting both ears in 2, and the left middle ear
only in the third, while a fourth case with lung consolidation
showed purulent pleurisy and peritonitis, and a fifth gastro-
enteritis. Pericarditis as the sole complication of nephritis
was found in one child, pleurisy in a second, otitis media in
a third, and severe gastro-enteritis in other 2 patients, the
intestinal mucosa being the seat of marked congestion. Another
child had a similar lesion with a left otitis media in addition.
In the 5 remalning patients no acute inflammatory process was
discovered, but in this group the lungs showed intense conges-

tion and oedema assocliated with a failing heart in 2 cases,

marked oedema of renal type in a third, massive pleural effusion

with collapse of the lungs in a fourth, and in a fifth, super-
ficial haemorrhages were present over the vertex of the brain
with petechliae in its substance.

On reviewing these complications it is thus seen that no

less,
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less than 23 of the 28 cases of acute exudative nephritis (82.14
per cent,) showed at autopsy some associated inflammatory lesion,
while including the haemorrhagic group 27 Qut of 32 were involved
(84,37 per cent.).,

The respiratory tract had suffered in the majority of
cases, with broncho-pneumonia or bronchitis in no less than 19
of these 32 patients (almost 60 per cent.).

Similarly, Russell (1929), found in 11 cases of acute
nephritis that the clinical cause of death was renal insufficiency
in many cases, though this factor was generally associated with
other acute terminal infections, broncho-pneumonia and lobar
pneumonia, acute infections of the serous sacs and heart faillure
being commonly found at autopsy. Oedema was also frequent, with
or without ascites., Another factor which may contribute to bring
about a fatal result is acidosis, which may be of extreme degree.

Marriott and Howland (1916), Whitney (1917), Cabezbén (1932).

Bacteriology of the Inflammator
LesIons assoclated with NepEFIE%s.

It is a well-known fact that nephritic patients are

partlicularly susceptible to infections, especially those of
pneumococcal and streptococcal nature, Bacterial investiga-
tions unfortunately, could not be carried out in more than a
few cases. In 4 instances pus from one or both middle ears
was examined and showed pneumococci alone in 2 instances,
pneumococci and streptococcl together in a 3rd, and strepto-
cocci with short Gram-negative bacilli in a 4th, In the flakes

of fibrin from the single case of peritonitis short-chained

streptococci/
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streptococci were present in enormous numbers, and in one case
of pericarditis, scanty pneumococci were present in films of

the exudate.

Cardiac Findlngs in the 28 Exudative Cases.

It 1s now recognised that even in the young child
the subject of acute nephritis, cardiac hypertrophy associated
with rise in blood pressure, may be found to a hitherto unsuspect-
ed extent, and this fact is borne out by the present investi-
gation, where in 8 instances slight hypertrophy of the left
ventricle was seen, and in a 9th left ventricular hypertrophy
was combined with dilatation. The right heart as a whole was
dilated in 4 instances with hypertrophy of the right ventricle
in one of these. Both ventricles were dilated in another case
and the right ventricle alone in a last patient, some abnormal-
ity thus being present in no less than 15 cases. Concerning
the ages of the 9 children with left wventricular hypertrophy
the youngest was only 3 years of age, one was between 3 and 4,
five were between 4 and 5, one was 6 years, and one ll years
of age, and including the haemorrhagic group, where hypertrophy
of the left ventricle was present in 2 children of 3% and 11
years of age respectively, 1§’cases or practically one third of

the whole series showed cardiac hypertrophy.
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Petechial Haemorrhage.

A final feature which may be considered worthy of note
was the presence at autopsy in 5 of these 28 children with
acute exudative nephritis,of petechial haemorrhages into vari-
ous organs. (This lesion was not found in any member of the
haemorrhagic group). In one instance petechiae were found
scattered over the body and limbs, and in the lungs, kidneys
and intestines. A second case showed small hasmorrhages under
the cardiac endothelium, a third, scattered petechiae under
both the endothellium,and the visceral pleurae, a fourth, sub-
pleural haemorrhages only, and in the fifth these were present
in the brain substance, assocliated with haemorrhages over
the vertex. Capillary bleeding was present, therefore, in
considerably less than 20 per cent. of patients with acute
glomerulo-nephritis, and this low incidence combined with
Renniet's (1933) statement that 45 cases of acute nephritis ex-
amined ophthalmoscopically revealed haemorrhages in only one
instance, would appear to militate against the modern view
that acute nephritis is the renal manifestation of a generalised
capillaritis.

CLINICAL MANIFESTATIONS

Haemorrhagic Group.

Complaint on admission (4 hasmorrhagic cases).

Transient swelling of the face appeared in one instance

about a month before admission, but the child appeared well
until/
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until 3 weeks later when headaches, sickness, vomiting, and
haematuria were rapidly followed by convulsions and death. In

a 2nd case there was nothing in the history suggestive of renal
disease except oligurisa, the infant having been admitted with

a complaint of snuffles and difficulty in sucking. A third
child developed mumps, oedema of the face appearing shortly
thereafter, while the fourth on admission gave a history merely of

haematuria of 10 days!' duration.

Exudative Cases (28).

On reviewing the clinical histories the first thing to
attract the relatives! attention in 17 of these children was
"swelling! generally of the face, but sometimes of the legs or
body. This oedema was frequently accompanied by a history of
somé urinary abnormality, generally oliguria, assoclated with
scanty, high-coloured, or red urine, though in a few instances
it was stated that the chlld had been passing more than the
normal amount of urine. Paterson (1926) found in the Birming-
ham Children's Hospital that advice was sought in the greatear
majority of cases for one of two manifestations - either the
passing of red urine, or swelling and puffiness of the facse.

In the present series, the appearance of oedema was frequently
accompanied, or followed at a short interval by, abdominal pain
and vomiting, sometimes so severe as to suggest acute abdominal
disease., Sometimes however the illness was ushered in by an
attack of abdominal pain accompanied by sickness and vomiting,

without/



without oedema. Russell (1929) in her acute or "acris™ cases
found abdominal pain and vomiting,or general malalse,a frequent
complaint, often in association with a rise in temperature,
while oedema was frequently observed in the face, eyelids or
legs of her patients. 1In the present writer's series symptoms
referable to the respiratory tract were occasionally the first
manifestation of disease. Thus, cough and wheezing were men-
tioned as precursors of oedema in a few instances. In one of
these children with a respiratory lesion a previous attack of
nephritis had been associated with broncho-pneumonia 6 months
previously. With the recurrence of pneumonia shortly before

death, the urine again became red.

Urinary Findings (4 haemorrhagic cases).

In 3 of these patients sufficient blood was present to
give the urine a red colour on naked-eye examination, and al-
bumin was also present, though only a trace was detected in one
instance. In haemorrhagic nephritis albumin is frequently very
scanty, being quite insignificant in amount compared with the
quantity of blood present. In these 3 patients, microscopic
examination of the urinary sediment showed red and white blood
corpuscles and casts, generally epithelisl or hyaline. 1In
the 4th patient, 22 days old, oliguria was the only urinary

abnormality mentioned.

28 Exudative Cases.

In 6 instances where the patients were admitted moribund

and died in a short time, no information is available with regard
to/
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to the urine. Of the other 22 cases, in 9 some mention was made
of the quantity excreted. Thus, in one instance, it was stated
that the amount of urine was variable, in another frequency of
micturition was present at the onset of the disease followed
later by oliguria, Increased excretion or frequency of mic-
turition was noted in 4 cases, and scanty, or very scanty, urine
in 3. With regard to the presence of abnormal constituents,
albumin in varying amount, from a faint trace to a heavy preci-
pitate, was found in all but one of the 22 cases examined. 1In
this last instance no ward examination was performed, the only
information available being a relative'!s statement that the
urine had been very scanty and high coloured since the onset

of the illness. In several patients where the urine was exam-
ined daily for a considerable period albuminuria was an almost
constant finding. Blood was present on naked-eye examination
in 9 cases, and on microscopic examination of the sediment red
cells were found in other 2. Casts were present in 15 cases
alone or associated with eplthelial cells, while the latter
were occasionally seen alone. The'casts woere of varied type,
hyaline, granular, fatty, epithelial, and blood casts all
being mentioned, one or several varlieties being present in

individual specimens of urine.

Bacteriological Examination of the Urine.

The urine was examined bacteriologically in 4 cases,

one belonging to the haemorrhagic group, and 3 to the exudative

group. In the former case 2 specimens were cultured, the
growth/
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growth consisting of coliform bacilli (B. Proteus type) and
staphyloccus albus in both. In the 3 members of the exudative
group, a sarcina was present in films and culture in one in-
stance, and coliform bacilli in the other two. These organisms
were regarded as contaminations in every instance.

On consulting the llterature on the bacteriology of the
urine in nephritis, Gray (1928) finds it rare to obtain from
the kidneys organisms other than probable contaminations.
"Since," he states, "acute or chronic sepsis is in itself a
proved cause of bacteriuria, a positive result may do little
more than establish the fact that focal sepsis exists in the
case." A similar opinion was expressed by Councilman (1897),
who, though he 1solated pneumococei, streptococcil, etc. from
the kidneys in 18 cases, considered these organisms part of
a general sepsis, and Scheidemandel (1913) isolated strepto-~
coccus from the urine in a number of cases of acute nephritis,
but in these patients either a focus of infection or a general
septicaemia was present. Paterson and Wyllie (1926) obtained
a negatlive result on culture of the urine in 6 cases of haemor-
rhagic and in 7 of parenchymatous nephritis. Shaw Dunn and
McNee (1917) in their study of war nephritis examined the urine
bacteriologically in 35 cases. They found streptococci fairly
frequently, of a type growing luxuriantly on ordinary media
and never pathogenic to animals, but as similar coccl were
got in control specimens from non-nephritic patients, the
authors attach no importance to them and emphasize the diffi-

culty/
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difficulty of obtaining complete asepsis, even in specimens of
urine tsken with the greatest cars.

Dick and Dick (1915) in their series of 7 cases of acute,
and 13 of chronic nephritis, isolated staphylococci and diph-
theroid bacilli from both types, but considered these as normal
inhabitants of the urethra. They obtained in addition strepto-
cocci 4 times from the acute, and 7 times from the chronic
cases, associated in both groups with various other Gram-
positive and Gram-negative, aerobic and anaerobic organisms.
These authors found in a number of the above patients foci of
infection with a bacterial flora similar to that in the urine,
and they believe that the organisms in such foci gain entrance
to the blood-stream and are excreted through the kidney, pos-
8ibly causing a nephritis in the process of excretion, though
the kidneys would appear to be able to excrete at least some
organisms, e.g., B. Typhosus and B. Tuberculosis, without show-
ing any clinical evidence of damage in the process. According
to the general opinion, it would seem that so far, little in-
formation of value with regard to the causative organism in
nephritis has been obtained from examination of the urine.

Cerebral Complications.

Symptoms suggesting a cerebral complication were present
in 8 exudative cases or 10, including the haemorrhagic group,
and took the form of incressed irritability, drowsiness, con-
vulsions, or coma, with nuchal rigidity in one case where pneu-
mococcal meningitis occurred at the end. In acute nephritis

in children, cerebral symptoms are related to a neuro-oedema
instead/
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instead of a neuro-toxaeﬁia, MacAdam (1933), and of these 10
cases with cerebral symptoms 7 at autopsy showed marked oedems
of the brain, one had superficlal haemorrhages over the vertex
with petechiae in the brain substance, in another the surface

of the vertex was markedly congested, while pneumococcal menin-
gitls associated with oedema of the brain substance was found

in the last. The brain in other 2 instances was oedematous,
though no cerebral symptoms had been noted during life. Ald-
rich (1931) prefers the name "cerebral complication" to‘’uraemia,
for symptoms arising during the course of nephritis in children,
and attributes them to the fact that the brain,like the other
tissues, takes up water and becomes oedematous, the water being
held in chemical pombination with the brain cells. The result-
ing oedema causes:g;?;garanial pressure, and compensatory rise
in blood pressure. This conception would appear to be justi-
fied by the results obtained on intravenous injection of mag-
nesium sulphate, which, according to this author, shrinks the
tissues of the brain with prompt relief of urgent clinical
symptoms. He does not believe that magnesium sulphate acts

by withdrawing fluid through the bowel, since it does not cause
loose stools until after the disappearance of cerebral symptoms.
Blackfan and Hamilton (1925) find a parallel between cerebral
manifestations, raised blood pressure, and oedema of the brain
in the acute nephritis of children. They quote the work of
Cushing, who, experimenting with dogs, found that during com-
pression of the brain, the arterial pressure rose commensurately

with/
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with intracranial pressure. In their cases, cerebral symptoms
regularly followed incresse in blood pressure, and they believe
that such symptoms can easily be explained on the basis of cere-
bral oedema, with increase in intracranial pressure, and that
arterial hypertension is at least in part the result of cerebral
oedema. The term "uraemia" they consider misleading, since
symptoms do not depend on the retention of nitrogenous products,
and they prefer the name "cerebral symptoms in glomerulo-
nephritis."

On investigaeting in the present series the relation be-
tween cerebral oedema, rise in blood-pressure (in the g cases
where this was recorded) and symptoms referable to the central
nervous system, oedema of the brain(associated in one instance
with pneumococecal meningitig)was found at sutopsy in 3 of these
9 patients. In the meningesl cese nuchal rigidity was the
only clinical symptom suggestive of an intracranial lesion.
Coma was associated clinically with the second, while in the
third, with a systolic pressure reaching 116 mm. of mercury
there was nothing during life to suggest & cerebresl compli-
cation. In other 2 patients where the systolic blood pres-
sure was 120 and 118 respectively, the brain was not examined,
but clinically, the first was unconscious with convulsions,
and the second was delirious. In the remaining 3 cases
with raised blood-pressure there was no suggestion clinically
of any cerebral lesion, and the brain was not examined post-

morten. In 5 of 8 cases, however, with raised blood pres-

sure, either cerebral symptoms or oedeme of the brain or a com-
bination/
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combination of both was observed. The numbers, however, are

too small to be of any significance.

CLINICAL INVESTIGATIONS IN ACUTE NEPHRITIS.

Blood Pressure and the Cardiac Condition.

The blood pressure was examined in 9 of the 32 combined
haemorrhagic and exudative cases, including 2 of the former and
7 of the latter, and the figures obtained are tabulated along
with the normal figures for the various ages as recorded by
Judson and Nicholson (1914), who investigated the blood pres-
sure in a large series of normal children between the ages of
3 and 14 years. On referring to the table and comparing the
results in the nephritic patients with those of normal children,
a considerable elevation of the blood pressure is seen in all
but one case, where the systolic pressure only is recorded and
is low. The highest figures, 144 and 140 systolic in the series
were found in children of 43 and 3 years respectively.
| Cardiac hypertrophy (diagnosed post-mortem) was associ-
ated in 7 of the 9 cases with raised blood pressure, as will
be seen from the table. In one case (that of the child with a
blood pressure of 144 mm. Hg.) the heart was normal, and in
another patient with high blood-pressure the cardiac condition
was not mentioned. In the case (with a B.P. of 144) where
hypertrophy was absent, the illness as indicated by clinical
symptoms had lasted only 1 week, though in other 2 cases of
7, and another of 9 days' duration, the left wventricle was dis-

tinctly/
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distinctly hypertrophied.

According to Judson and Nicholson's figures for normal
children the systolic blood pressure varies from 91 mm. in the
4th year to 105.5 1n the 1l4th,with a slow but gradual rise from
3 to 10 years, . a more abrupt increase betwsen 10 and 14,
and rapid elevation in the 1l4th year during adolescence. The
total rise between 4 and 14 years represents only 14 mm. of
mercury, while the dlastolic pressure shows an almost uniform
level between these ages. Wessler (1914) believes that in
children there 1is conslderable normal variation in the blood-
pressure and in the opinion of Capon (1926) the emotional dis-
turbances frequent in children,often render blood pressure
estimations unreliable. Berkeley and Lee (1917) investigated
the blood pressure in 93 cases of nephritis in children between
2 and 12 years., They found occasionally marked rise in the
blood pressure in both acute and chronic nephritis, and report
the case of a child of 10 years wilth a systolic pressure
tegohing 250 mm. of Hg. Aldrich (1931) also reports 2 cases
in children with a systolic pressure of 230, and considers
that such cases are probably of the nature of malignant nephro-
sclerosls, the result of general arterial disease. Lennox
Gordon (1911) also emphasizes the fact that in the acute neph-
ritis’of young children the blood pressure 1s often raised to
; marked degree, and arterial hypertension,since in children,it
dccuré only in nephritis is of great dlagnostic value. In Hill's
(1919) series he found the blood pressure more frequently normal

than,/



51,

than raised, and believes that in nephritic children circula-
tory changes both with regard to cardiac hypertrophy and
raised blood pressure are not so striking or so important as
in adults. Nobécourt (1930) on the other hand considers the
cardio-vascular syndrome more frequent in the child than in
the adult, since in the former the greater elasticity of the
cardiac fibres explsins the ready distension and return to

normal.

Blood Chemistry.

The Non-Protein Nitrogen of the blood was investigated
in 6 of the exudative, and one of the haemorrhagic cases. 1In
the latter, a child of 11 years, it reached the very high
figure of 190 mg. per cent. and in the other 6 the figure
varied between 36 and 62.2 mg. per cent., the normal being 25
to 50 mg. per cent, Harrison (1930) and 20.3 to 31l.5 (aver-
age 25.9 mg. per cent.) Salvesen (1926). Though these figures
are estimated for adults they are approximately similar in
children. Tileston and Comfort (1914) believe that the esti-
mation of the total N.P.N. is of the greatest value in prog-
nosis, particularly in chronic nephritis. Patients with
figures over 100, in their investigation, with one exception,
did not live more than 35 days, and in the child in the present
series with 190 mg. per eent. of N.P.N. estimation was per-
formed only a few hours before death. Crawford (1924), on the
other hand, found that quantitatively the blood urea (which

represents/
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represents the great bulk of the total N.P.N.) was no guide

to prognosis, nor was the amount present commensurate with the
severity of the symptoms in children first coming under obhser-
vation in ursemia. In one case admitted with a history of
headaches, end vomiting, though the blood urea reached the
high figure of 208 mg. per cent. the patient was well in 6
weeks. In another of her patients with convulsions and coma,
the blood urea was only 66 mg. per cent., and a 3rd similaer
case had a normal blood urea of 40 mg. per cent. Other blood
investigations carried out in members of the present series,
include estimation of the blood cholesterol in 2 patients, in
one of whom it was normsl (180 mg. per cent.) and in the other
8lightly raised (235 mg. per cent.). Calvin and Goldberg (1931)
consider 200 mg. per cent. the upper level of normel in chil-
dren. Further the blood chloride was estimated in 4 cases and
was present in amounts of 340, 330 (in 2 patients) and 280 mg.
per cent. respectively. (mnormal aspproximastely 280 mg. per
cent.). A further reference will be made to blood chemistry
and renal efficiency tests in dealing with the 10 opereated
cases, as these children were 8ll in the wards for a long
period, and thus afforded an opportunity for thorough investi-

gation.

" Ophthalmoscopic Examination.

Another clinical investigation carried out was the
examinaetion of the fundi in & petients with acute exudative

nephritis/
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nephritis, when no abnormality was detected in 2, and only
slight pallor of the discs in the third. Berkeley and Lee
(1917) state that changes in the fundi due to mephritis are
very rare in children, and Hill (1919) believes that in chil-
dren with very high Dblood pressure changes in the fundi may be
present, though they are not common. Rose Bradford (1908)
however found retinal changes of extreme severity in young sub-
Jects with nephritis, and considered the prognosis in such
patients very grave. In contrast to the findings in adults,
where the incidence both of rensl disease and albuminuric
retinitis is far greater in meles than in femsales (in the pro-
chronic
portion of 2 to 1), of a series of 51 cases of/interstitial
nephritis under 13, quoted by the above author, 30 per cent.
only were boys, snd 70 per cent. girls. It would appear from
a survey of the literature on this point that retinal lesions
in childhood are most common in the comparatively rare cases
of malignant nephro-sclerosis secondasry to generalised vascn-
lar disesse which resembles the adult type of lesiom except in the

one particular - that its young victims are more frequently

of the female than of the male sex.

Low powers of Resistance to Disesse in the Ohild.

On reviewing the clinicel and pathological findings in
"the 32 combined hasemorrhagic and exudative nephritic patients,
one of the most striking facts that emerges is the extremely

acute course of the disease in the majority of cases - & very

short/
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short period intervening between the onset of clinical meni-
festations and the death of the patient. In the haemorrhagic
group (4 cases) the history of iilness in each case was only
of about 3 to 4 weeks' duration in 3 instances. In the fourth,
the patient, an infant of 22 days, had nothing in the history
to suggest nephritis, so it is impossible to say how soon
after birth the kidneys became diseased. In the exudative
group (28 cases) the fulminating nature of the lesion is much
more striking. Thus, the whole history of the illness did not
exceed 36 hours in 3 of the patients, and was even under 24
hours in one of these. The histories of these children may

be considered of interest so are described individually.

Case 1. Male, 6 years. The child, a well-built and well-
nourished boy, appeared well on the morning of the day before
admission and was playing about as usual. Later in the day

he became ill and nephritis was diagnosed, then pleurisy, then
an acute abdominal condition. On admission about 10 a.m. the

following day he was unconscious and died in a few mimutes.

Case 2. Male, 4 years. The child appeared well until about
36 hours before admission when he fell forward while playing.
Shortly afterwards epigestric pain and vomiting set in, fol-
lowed next day by vomiting, disrrhoea, and convulsions. He

became unconscious and was moribund on edmission.to hospital.

Case 3. Female, 4% years. The patient was apperently in good
health/
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health, when convulsions began end she was admitted to hospital

in an unconscious condition and died in comas the following day.

Another child sucoumbed after an illness of only 2 days'
duration, having been in apparently perfect health previously,
while 8 other children had been ill one week, and 4 two weeks
ante-mortem. In other 2 the illness had lasted 1 month, in 6
from 1 to 2 months, and in one instance nephritis, evidently
associated with pneumonia, had begun about 6 months before
death, though the nephritic symptoms had diséppeared to recur
with a second attack of pneumonia. In other 3 cases data are
insufficient for the estimation of the probable duration of
the disease. These fulmineting cases illustrate very well
the extremely rapid course of the disease in young children,
in whom the powers of resistance are less developed than in
adults. Some other diseases in children run & similarly rapid
course, notably pneumonie and gastro-enteritis,where occasion-
ally a fatal termination is reached in less than 24 hours from
the onset of the disease symptoms. Pneumonie in children is
a disease which illustrates well the increase in resistance
pari passu with the age of the child. Thus Eros,Gyire and
Kramdr (1931) found that relatively non-virulent Group IV
Strains of pneumococci are sufficient to cause pneumonia in
infants who have no immunity, whereas one of the fixed types
is required in older children,who have become slightly immun-

ised by mild pneumococoal infections. The truth of this

statement/
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statement regarding pneumococcal infections is borne out by
Blacklock and Guthrie (1933) who found that of 140 children
with pneumonia, 112 were under 3 years of age, and from these
~only 5.4 per cent. of pneumococoi isolated belonged to the
fixed types, whereas in the remaining 28 children between 3
and 10 years the figure for fixed types rose to 25 per cent.
An early investigator, Simmonds (1896) isolated B. pyocysneus
in 5 instances both from the middle ear and from the kidney
in maresmic infants,end he refers to the work of Kossel who,
investigaeting 32 cases of otitis media in infants, isolsated
B. pyocyaneus 8 times from the middle ear and occasionally
also from the blood. Simmonds agrees with the latter's state-
ment that B. pyocyaneus, which is generally harmless in adults,
can be highly pathogenic in children and particularly in infants.
Karsner (1908) mentions among other factors sufficient
to cause nephritis in young children such trifling csuses as
uric acid infarctions, and deposits of calcium and haemosiderin
in the tissues. Blackman and Reke (1932) found acute nephritis
of considerable intensity im 10 per cent. of 95 infants with
pneumococcal infections, though Volhard and Fahr comment on
the paucity of nephritic complications in pleuro-pulmonsary
diseases in adults, while Lyttle and Rosemberg (1929) agree
that nephritic complications in pneumonia are rare in adults,
though not uncommon in children.

Russell (1929) in spesking of acute glomerulo-nephritis

("nephritis acris"™ in her nomenclsture) states that in the

early/
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early stages of nephritis the patients in whom the disease is
fatal are mostly children, and she attributes this to the fact

that adult tissues are more resistant to toxins.

FOUR CASES OF MILD GLOMERULITIS WITH TUBULAR

CHANGES AS THE PREDOMINATING LESION.

Case 1. Female, 26 months. This child was admitted with a
history of generalised swelling of 6 months' duration, with no
previous cold, sore throat,or other illness prior to the onset
of oedema, the only previous illness having been pneumonia at
15 months. The mother stated that along with the swelling
there had been increased frequency of micturition, and the
urine had been of & "dirty brown" colour. The child finally
developed a red bulging area in the right flank and was sent
to hospital as a case of peri-nephritic abscess. On admission
ocedema was generslised. The pharynx was red and the tonsils
large, while many teeth were grossly carious. The urine con-
tained sbundant albumin and many clumped white blood cells,
and rare casts (type not specified). The blood pressure a
week before death was 80 systolic, and 45 diasstoliec. The blood
N.P.N. was 44.4 mg. per cent. and the fundi oculi were normal.
A week later, on the day of the child's death, the N.P.N. was
" 66.6 mg. per cent. Four specimens of urine were examined
while the patient remained in hospital. Albumin was abundant

though variable in smount, but no blood was found in any sample.
Casts/
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Cests were found on one occasion and leucocytes were sometimes
present. At asutopsy the kidneys showed marked mottling, par-
ticulerly the cortices, due to intermingling of areas of fatty
change and congestion. There was only slight irregularity of
the markings. At places, the fatty material in the cortices
had & peculiar yellowish,glistening sppearsnce suggestive of
myelin. The capsules stripped with slight difficulty leaving

a rather irregular surface. The heart was dilated, particu-
larly the right side. No lesion was found in the lungs beyond
hypostatic congestion and oedema, and only & smsgll amount of
free fluid was present in the pericardium, pleural sacs, and
peritoneum. The only lesion of note in the abdominal organs
was slight oedema of the liver. The head was not examined.

On microscopic examination of the kidneys,the glomeruli sppeared
essentially normal,with no noteworthy enlargement or increased
cellularity, though in the majority albuminous exudate was
present in the capsule of Bowman. Throughout the secreting
tubules the epithelium was flat, atrophic, and granular, with
loss of some nuclei and with much granular débris in the lumins
of the tubules along with a few hyaline ceats. The interstitisl
tissue showed well marked oedema with scanty, rather small foci
0of cellular infiltration, chiefly of round and plasma cell type.

No abnormality was detected in the blood vessels.

Case 2. Male, 2 years, 9 months. This patient had, on admis-
8ion, a history of puffiness round the eyes of one week's dura-
tion, with swelling of the legs, and vomiting for several days.
There/
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There had been no previous illness, the only noteworthy fact |
in the history having been a small abscess on the chin some 4
or 5 weeks prior to sdmission. On examination the child was
markedly oedematous,with swelling of the legs and abdomen, and
puffiness round the eyes. The throat was inflsmed,with en-
larged tonsils. The urine contained sbundant albumin, no
blood, and microscopically abundant granulaer and hyaline casts,
a coliform growth resulting on culture. The blood pressure
was 90 systolic and 70 diastolic. Oedema kept on increasing
until death 4 days after admission. The kidneys at autopsy
were much increased in size,owing chiefly to cortical enlarge-
-ment, and the markings in the cortical-medullary zone were
definitely blurred. The kidneys were decidedly mottled, yellow-
ish areas slternating with patches of congestion, the whole
appearance that of a "large white kidney," suggesting & sub-
acute nephritis. The capsules stripped with ease, leaving a
8lightly mottled surface. The heart and pericardium showed no
abnormality. The lungs were congested and oedematous, with
slight broncho-pneumonic consolidation in both lower lobes.
Purulent pneumococcal peritonitis was the immediate cause of
death. The only other findings of note were oedema of the
liver and bowel. On microscopic examination, the glomeruli
were only slightly enlarged, though a few appeared digitate.
No polymorphs were seen in the tufts. Some of the capillary

loops appeared congested, and in others there was very slight

evidenoe/
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evidence of endothelial proliferation. The only abnormsl con-
tents in the capsule of Bowman consisted of an occasional red
blood corpuscle, a desquamated epithelial cell, or a very small
amount of coagulated albumin. The tubules showed a very flat,
atrophic type of epithelium,while & fair number of cells hsad
lost their nucleus. Thus sections of some convoluted tubules
might have only 1 or 2 nuclei. Much granular debris was present
in the lumina. A rare tubule contained a few red blood-cells
while after prolonged search one single convoluted tubule was
gseen filled with red corpuséles. The interstitisl tissue was
s8lightly oedematous with an occasional single round cell or a
small group of such cells between the tubules. The blood

vessels were moderately congested.

Case 3. FPemale, 4} years. This patient showed swelling round
the eyes for 3 months,with generalised oedems for 1 month before
admission. There had been no previous illness and nothing of
etiological significance was revealed either in the history or
on clinical examination. The illness under discussion began
with puffiness round the eyes and rather scanty urine. After
the child had been in bed for 5 weeks the swelling round the
eyes disappeared, the urine increased in amount, and she seemed
fairly well for 2 weeks, when peri-orbital oedema reappeared
‘and shortly after, the legs and abdomen swelled, and oliguria
recurred. On admission she was very pale with generalised

dropsy, and the right leg showed an area of purplish discolour-

ation/
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discolouration, with dark blisters on the surface, while on
the outer side of the right thigh a slightly fluctuant swell-
ing was observed which yielded pus on puncture, films of this
material showing abundant pneumococci. The single specimen

of uiine obtained in the ward (as the child died on the day of
edmission) contained a trace of albumin. At autopsy the kid-
neys wére markedly enlarged, from increase mainly of the corti-
cal substance. They were extremely pale in colour with well-
marked tubular catarrh. The capsules stripped readily. The
heart was normal and only a small amount of free fluid was

‘ found in the pericardisl, and in both pleural sacs. The lungs
showed only some muco-pus in the main bronchi. In the peri-
toneum was present a large amount of fluid containing flekes
of fibrin, smears of which showed Gram-positive diplococei

( 2 pneumococci). The swelling of the right leg was due to
cellulitis with no evidence of bone disease. Histologically
the glomeruli were not swollen, but rather collapsed, with
dilated capsular spaces. The striking feature regarding the
glomeruli was the presence of a large amount of albumin in the
capsule of Bowman, seen as a broad orescentic layer between
capsule and tuft. No adhesions were present. The tubules
showed a gramular flat type of epithelium with much escape of
_granular débris into the lumina. A few fresh red blood cor-
puscles were seen on searching sections, as well as a few

hyaline casts with adherent granular material. The intersti-

tial/
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interstitial tissue was rarefied from oedema but showed no cell

infiltration or fibrosis, and the vessels were normal.

Case 4. Female, 1 year 11 months. This last member of the
group was admitted to Hospital with a complaint of swelling of
the feet, legs, abdomen, and puffiness of the face for three
weeks. The urine had been scanty, thick, and"dirtyﬁ for the
same period. The only previous illness was chicken pox at 18
months, and a slight "cold" a week before the onset of oedema.
On admission there was great oedema, pitting on pressure, of

the feet, legs, thighs, abdominal wall, back,and face. The
throat was red, but the condition of the tonsils is not men-
tioned in the case report. The thick smoky urine was solid with
albumin on boiling, and blood was present on microscopic examin-
ation, along with epithelial cells and a few casts (type not
specified). The second specimen of urine showed abundant al-
bumin,and blood was evident to the naked-eye. The figures

for blood N.P.N. were 56.4, and 55 mg. per cent. on two separate
examinations. The oedema remained stationary during the child's
stay in hospital, (5 days). A red swollen area appeared on one
thigh several days ante-mortem and streptococcal peritonitis
ushered in the fatal termination. At post-mortem both kidneys
were somewhat enlarged with capsules which stripped easily leav-
ing a pale, rather variegated éurface, and on section the corti-
ces were also enlarged, bale, and slightly mottled,with very
slight irregularity of the markings. The pyramids were congested

though/
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though no naked-eye evidence of any septic condition was present
either in the kidneys or renal pelves. Purulent peritonitis

was the only other post-mortem finding of note, streptococci
being extremely abundant in the pus. On microscopic examination
the glomerull showed general enlargement but not much digitation.
Some were slightly more cellular than normal, chiefly as the re-
sult of increase in endothelial cells, though a few polymorphs
were present in the tufts in addition. The endothelial prolifer-
ation tended to occlude the capillary lumina, though some loops
were still filled with blood. The secreting tubules showed flat-
tening of the epithelium, while many convoluted tubules were
packed with red blood cells or their "shadows." 1In the collect-
ing tubules fresh red corpuscles were present, along with blood
casts formed either of fresh or disintegrated red blood cor-
pusclés. The interstitial tissue was the seat of oedema, with
small groups of cell infiltration, lymphocytes predominating.
There was no noteworthy fibrous tissue proliferation and the
vessels were normal, In the cells of some convoluted tubules,

a small amount of fat was noted, of which.a small proportion was
- doubly refractile, and in the collecting tubules were seen casts,
all giving the reaction for neutral fat. These 4 cases, there-.
fore, were all characterised by marked oedema, the most striking
feature of the illness in each. Albumin was abundant in the
urine of 2 and in the 3rd a trace was present in the one speci-
men examined during the child's sojourn in hospital, but as

there was a history of scanty urine at the time of onset of the

1llness/
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illness, in this case in all probability the presence of a larger
amount of albumin would have been detected had more thorough exam-
ination been possible., In the 4th patient, both albumin and
blood were abundant, In 2 of these patients the blood pressure
was estimated and was 80 systolic and 44 diastolic in one aged
26 months a week before death (duration of disease 6 months),
and in the other, aged 2 years 9 months, a few days ante-mortem
the systolic pressure was 90 and the diastolic 70, low, there-
fore, in both cases. Of these children 3 died from a terminal
peritonitis and one of these also developed a septic condition
of the subcutaneous tissues of the right leg and thigh, and in
the 4th, although no infection of the serous sacs was found at
autopsy, an inflammatory swelling developed in the right flank,
all the patlients thus showing a marked tendency to bacterial
Infection. With regard to etiology, in one instance no factor
with a possible bearing on the onset of the renal lesion was
mentioned, while inflammation of the throat was found in other

2 of the children, one of whom had,in additionsvery large ton-
slls, and many carious teeth, while the other had an abscess

on the chin shortly before the attack of nephritis. In the

4th child the throat was red, but the appearance of the tonsils
was not mentioned in the case report. At autopsy the kidneys
.8showed marked cortical enlargement in 3, with mottling and blur-
ring of the cortical markings in all 4. On histological exam-
ination the striking feature in all was the relatlively slight

glomerular involvement in comparison with the marked degenerative
changes/
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changes in the tubules, while inflammatory reaction in the inter-
stitial tissue was absent,except for the presence of small scat-
tered collections of round cells, though in one case the disease
had lasted 6, and in another 3 months. On naked-eye examination
there was a suggestion of myelin fat in the renal cortex in one
instance, and in another the post-mortem report states that
yellowish fatty areas were intermingled with patches of congestion,
but as frozen sections were not available in these cases, the
presence of single or doubly refractile fat could not be con-
firmed, and there was no note of the cholesterol content of the
blood, during life.

The 4th case appears to be more closely related to frank
glomerulo-nephritis than the 3 preceding. In the former, the
glomerull were rather larger than normal with slight cellular
increase in the tufts due to endothelial proliferation, and in
addition to degenerative changes, abundant blood was present in
the tubules in the form both of discrete red blood corpuscles,
and blood casts, definite glomerular involvement thus be-
ing indicated, according to many recent workers, Blood was not
detected in the urine in the three first cases, and on histo-
logical examination scanty red cells were seen in sections of
the kidneys in only one of these patients, after prolonged search.
But for the presence of tubular haemorrhage in the transitional
case it might have been classed as a degenerative lesion since
glomerular changes were not pronounced, and as haematuria 1is
often intermittent, the inflammatory nature might readily have
been/
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been overlooked. The 4 cases just described may, therefore, be
classed as mainly parenchymatous or tubular,though with a mild
inflammatory glomerular lesion as a basis,since slight changes
in the glomerull were present in all, though quite insignificant
in the first three, 2 of which showed merely albuminous exudate
in the capsular spaces, thus indicating the fact that the glom-
eruli had become "leaky filters", Gainsborough (1932). In the
4th,in addition to the presence of red cells in isolated tubules
the glomeruli showed slight enlargement with early endothelial
proliferation.

In all 4 cases the severity of the clinical symptoms was
quite out of keeping with the relatively mild changes revealed
on histological examination of the kidneys.

Cases of a similar type have been described by numerous
investigators, thus Davison and Salinger (1927) describe cases
of "parenchymatous nephritis," where the tubules are more mark-
edly implicated than the glomeruli and interstitial tissue,
though the latter structures too are abnormal, and Wolbach and
Blackfan (1930) report a series of 21 cases of "acute tubular
nephritis" examined by them during a period of 5 years., Of
these children 10 died and 8 came to post-mortem when various
degrees of tubular degeneration from cloudy swelling to cell
hnecrosis were found, while the glomerulil were generally intact
though a few showed slight signs of damage, as for example,
cellular increase in the capillaries or hyaline thickening of
the/
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the cement substance in the capillary walls. Clausen (1925)
divides nephritis in children into 2 main classes, haemorrhagic
or glomerular, and parenchymatous or tubular, and his description
of the latter type corresponds more or less closely with those
cases of the writer's serles described above, and Marriott (1924)
describes a similar lesion.

Having dealt with acute glomerule-nephritis and mild
glomerulitis with marked parenchymatous change, the subject
cannot be left without a brief reference to another form of renal
disease, a prolific source of controversy in the literature on
nephritis at the present time, - namely nephrosis. No case ful-
filling all the requirements for this diagnosis occurs in the
present series. Rennie (1933) who has recently investigated
clinically a large number of cases in the Royal Hospital for
Sick Children, also states that no case of lipoid nephrosis
occurred in the wards during the preceding 2% years. By this
type of lesion corresponding to the "genuine" nephrosis of Vol-
hard and Fahr is implied a sub-acute or chronic kidney lesion,
the changes consisting in tubular degeneration and lipoid in~
filtration accompanied by a definite clinical syndrome, compris-
ing insidious onset, obstinate or recurring massive oedema,
marked albuminuria, no haematuria or cardio-vascular changes,
and no rise in the blood N.P.N. According to modern workers
Epstein (1917) being one of the pioneers, this particular lesion
represents a type of parenchymatous nephritis where the primary
disease is one of metabolism to which renal changes are secondary.

Loss/
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Loss of plasma &albumin in the urine causes diminution in

the osmotic pressure of the blood, thus permitting fluid to

escape through the vessel walls, and accumulate in the subcut-
aneous tissues and serous sacs. Assoclated with these changes

is a great increase in the cholesterol content of the blood,

with secondary deposits of lipoid in the kidneys. This type of
lesion is prevalent in relatively young subjects,and is of

obscure or unknown origin. Kauffmann and Mason (1925) believe
nephrosis to be an early manifestation of a general systemic
cellular degenerative process, but the etiological factor under-
lying this is unknown. Rennie (1933) suggests the possibility

of interference with protein synthesis. Epstein's theory as to
the sequence of events in the production of this syndrome would
appear to receive confirmation from Barker and Kirk'!'s (1930) ex-
periments on dogs, where oedema of varying degree was produced

in these animals by plasmapheresis. Renal changes similar to
those in nephrotic patients were the result of low proteinaemia,
St1ll further proof that the disease is not essentially of renal
origin can be deduced from the fact that the majority of investi-
gators have féund no renal lesion in dogs oedematous as a result
of plasmapheresis (statement by Rennie (1933) ). The existence
of such a purely degenerative type of lesion as "genuine nephrosis”
1s becoming more and more a matter of doubt,in the light of recent
résearch, modern opinion inclining to the view that so-called
nephrosis represents an extremely mild and protracted glomerulo-
nephritis, the glomerular changes, initially of minimal intensity,

remaining/
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remaining stationary, thus allowing the disease to run an ex-
tremely chronic course with a minimal tendency to proliferative
changes, unless an intercurrent infection to which such patients
are peculiarly liable, cuts short the disease. Thus in Ehrlich's
(1930) case where the patient died at the age of 19 with a history
of attacks of oedema existing over a period of about 17 years,

the kidneys were still large, and he regards the case as one of
genuine lipoid nephrosis, though even here glomerular changes

were sufficient to render it very debatable whether it should not
be interpreted rather as a case of mild glomerulitis with a
"nephrotic Einschlag," since it has been repeatedly demonstrated
that the nephrotic type of glomerulo-nephritis can copy genuine
nephrosis in every particular. Thus Rennie in the Glasgow Royal
Hospital for Sick Children, recently observed 4 cases clinically
in whom a syndrome indistinguishable from that of lipoid nephrosis
followed acute nephritis with well-marked haematuria at the onset
in each instance. Gainsborough (1932) believes that"genuine
nephrosis’and all forms of glomerulo-nephritis are essentially of
the same nature, and that difference between the varlous groups
1s mainly one of degree,determined by the varied rate of progress
of the disease; In acute glomerulo-nephritis, the nephrotic
syndrome hardly'shows. All cases of toxic nephritis in his opin-
lon, show progressive loss of renal function, and tend to terminate
in uraemia, but in most nephrotic cases this change is so slow,
that these patients generally die from an intercurrent infection

Or recover before loss of renal function, as generally measured,

is/
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is recognised. Among other recent investigators in this country
Russell (1929) coined the name "nephritis mitis" for the syndrome
called by Fahr "genuine nephrosis," and by Munk "1lipoid nephro-
sis", thus recognising the presence of a mild inflammatory
glomerular lesion. Gray (1933) in the course of extensive in-
vestigations has not encountered a nephrotic case in which the
kidneys showed no evidence of nephritis at autopsy, and con-
siders that true lipoid nephrosis must be very rare,and that
definite proof of its separate existence 1s lacking. In another
renal lesion previously considered of degenerative tubular type,
namely eclampsia, recent investigators have shown glomerular
changes. Thus Baird and Shaw Dunn (1933) find the common lesion
glomerular,with tubular changes of secondary importance. Baehr
(1928) considers nephro8is is diagnosed too often, though he
states that in children it is seen not Infrequently, and Hadfield
and Garrod (1932) think that it does undoubtedly occur in chil-
dren and in young adults. It should be emphasized, however,

that even in young subjects,as in the adult cases of Baehr (1928)
and Bell (1929), clinical findings should be confirmed at autopsy,
as the diagnosis of genuine nephrosis cannot be made with cert-
ainty during 1ife. In this connection Ecksteint's (1926) paper

is important as showing the fallacy ©Of forming a diagnosis on
cliniéal grounds alone. This author reports 3 cases of inter-
'mittent lipoiduria in children, with other features suggestive

of a pure nephrosis. Two of these cases came to autopsy, in

one of whom was found a glomerulo-nephritis and in the other

severe/
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severe amyloid degeneration of the kidneys following a mixed
lnetic and tuberculous infection. No lipoid was found in the
kidneys in either of these cases. Wolbach and Blackfan (1930)
lixe Eckstein report the finding of fatty acid crystals, and
granules of doubly refractile fat in the urine during life,
though no doubly refractile fat was seen in the kidneys post-
mortem, and in the case published by Labbé, Boulin, Azérad, and
Besan?on (1930), that of a male tuberculous patient of 26 years
with marked oedema, lipoiduria,(doubly refractile crystals)

and hyper-cholesterolaemia, histological examination of the
kidneys did not reveal the slightest trace of lipoid infiltra-
tion anywhere. 1In view of the doubt and even scepticism ex-
pressed with regard to the existence of true lipoid nephrosis,
one would be inclined to agree with a statement in one of T. H.
Huxley's well-known essays, that the more a statement of fact
conflicts with previous experience, the more complete must be
the evidence which is to justify us in believing it. No

case, therefore, should be accepted as belonging to a purely
degenerative type, unless 1t conforms in every particular to
the classical description, and an inflammatory glomerular com-

ponent can be entirely excluded.
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ETIOLOGICAL FACTOR IN THE WHOLE GROUP

OF ACUTE NEPHRITIS CASES (37).

The cases in this group ineluding 4 of haemorrhagiec,
28 of exudative nephritis, 4 of mild glomerulitis, and one
of glomerulo-tubular type are discussed together. 1In 14
cages careful search of the case-records failed to show a
history of any infectious disease or other antecedent 111-
ness, or even the mention of a focus of infection to which
the nephritis might be traced. In the remaining 23, some
abnormality in connection with the tonsils, the respiratory
tract, the skin, etc., was observed clinically, and though
in many cases the lesion was trifling, - such, for example,
a8 enlargement of the tonsils, with no history of recent
sore throat, still, in view of the etiological importance
attributed in the literature %0 disessed tonsils, no
lesion in these structures, however insignificant at first
sight, can be disregarded as a possible factor in the pro-
duction of nephritis. Thus Hill (1919) considers that far
more cases of nephritis are secondary to tonsillitis than to
scarlet fever. Billings (1912) believes that the excessive
amount of lymphoid tissue in the faucial tonsils and naso-
pharynx in the child doubles the menace of systemic infec-

tion, while the partial removal frequently leads to a

condition/
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condition as bad as the original or worse, since the opera-
tion scar may seal up infected tonsillar crypts. He states
further that infected tonsils need not be large in bulk, as
'in some patients small and apparently innocent tonsils con-
tain abscesses yielding a pure culture of streptococcus.

To the abundance of lymphoid tissue in the child this

author also‘attributes the frequency of acute rhinitis,
diphtheria, and tonsillitis in early life. 0phals (1917)
found that 8 of 12 chronic nephritics had had severe, often
repeated attacks of tonsillitis, though the tonsils in these
patients were not enlarged, but generally more or less
shrunken, and retracted behind the pillars of the fauces.
The smooth surface showed white cicatrices partially sealing
the openings into the narrow orypts, but on squeezing,
grumous material could be expressed from these, often fol-
lowed by much pus from dilated pockets behind, the pus

often containing great numbers of streptococci alone or
mixed with other organisms. These 0ld "pus bags" in the

opinion of Ophals probably keep the inflammatory process

in the kidney in a state of intermittent astivity. The

patient may be unaware of the fact that the tonsils are §

diseasged. :
The present writer can verify from experience the

fasct that the tonsils need not be enlarged or apparently

unhealthy to harbour a virulent infecting organism. 1In a

case of rheumatoid arthritis in a young adult seen by her,

the/
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the tonsils were suggested as a focus of infection, but on
examination they were small and appeared healthy, and the
patient had been singularly free from sore throats; yet,

on culture from each, a heavy, almost pure growth was ob-
tained of a haemolytic streptocoscus, an unusually broad
zone of haemolysis surrounding each stroke of inoculation
on a blood-agar plate after incubation overnight. 1In
Allison's (1925) experience, of 12 children with acute
nephritis 10 had had no illnesses in the previous 2 years,
but in 8 the tonsils and adenoids were enlarged, with
erypts yielding muco-pus on pressure. Other 2 of these

12 children had, in addition, a catarrhal otitis. Rosenow
(1915) thinks that foci of infection play & most important
role in the cmusation of gystem disease, and regards a foocus
such as a pus pocket in a tonsil, which cannot heal and, is
constantly teeming with bacteria, in the light of a culture
tube with a permeable wall.

On examining in detail the histories of the 23
children with a possible focus of infection, these fall into
4 groups. In 12 there was some abnormality in the
throat or respiratory tract; in 6 some septic condition
of the skin or mucous membranes; in 2 nephritis followed
closely an infectious disease, mumps in one case and chicken
pox iﬁ the other; while in 3 instances in young infants,
aged 25 days and 7 and 8 months respectively, there was a

history of maternal illness during pregnancy, the mother in

one case having suffered from headaches, sickness and vomit-

ing, /
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vomiting during the last 3 months, in a second from severe
vomiting, and in the third from swollen legs and paip in the
back. Much importance is attached to the hereditary trans-
mission of nephritis, thus when the mother suffered from
chronic nephritis or eclampsia one frequently finds in the
urine of new-born infants considerable quantities of albumin
and also casts, and though 2 of the infants apparently were
healthy at birth, they may at least have inherited a pre-
disposition to develop nephritis from some minimal infection.
The third infant was admitted, with a history of wasting since
birth, and at post-mortem the kidneys were only about the
‘size of haricot beans, at the age of 25 days.
0f the 12 children with an inflammatory throat or
respiratory lesion only one gave & history of tonsillitis,
with apparent recovery before the onset of nephritis, such
as is considered by Hill (1919) characteristic of nephritis
in children, in whom the disease does not generally develop
while the angina is actually present, but after the patient
is apparently convalescent. The child in guestion, & girl
aged 6 years and 9 months, developed a sore throat and was
in bed for 10 days. It was not until she was apparently
back to normal that swelling of her face ushered in a severe
attack of nephritis, terminating fatally in about a week.
Two infants in this respiratory group suffered from snuffles,
These showed no evidence of syphilis at autopsy. Another had

8 depression of the bridge of the nose, with obstruection,

but /
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but no discharge, and still another, rhinitis. In this
case small abrasions of the skin were noted in addition,
and a number of the teeth were carious. In 3 other instances
there was & history of cough, which had lasted for 2 years
in one patient, dating back to an attack of whooping cough.
Langdon Brown (1929) quotes Horder's opinion that extended,
as well as focal sepsis may be important in the etiology of
nephritis, and that a widespread infection of the bronchial
tubes can cause trouble similar to that developing from a
small collection of pent-up pus. Of these 3 cases, 2 were
markedly rachitic. The third was a premature infant of 5
weeks. In 4 other cases the tonsils were enlarged, though
there was no history of tonsillitis, and in 2 of these a
"60ld"or sore throat immediately preceding the onset of
nephritis was specifically denied. In the group of 4 just
mentioned, enlarged tonsils were asccompanied by carious
teeth, in one child; another showed areas of indurated skin
on the inner aspect of both thighs; and a 3rd, & boy of 7
years, gave 8 history of discharge of clear fluid from the
ears since infancy. Hill (1919) thinks that in children
with nephiitis of unknown etiology, the frouble frequently
beging with a mild tonsillitis missed, as nearly all such
children in his group had large unhealthy tonsils. Wyllie
and Moncrieff (1926) mention carious teeth as a possible
etiologioal factor, along with tonsillitis, cervical

adenitis, and various other inflammatory lesions in connec-

tion/
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connection with the respiratory tract. Boyd (1929), in
mentioning foci of infection, states that surprisingly large
abscesses often with haemolytic streptococci are found even
in primary teeth in not too obvious a state of neglect. She
advises the treatment of teeth before tonsils. Driak (1930)
describes a case where the urinary findings pointed to
nephritig. Tonsillectomy was performed, and impetigo and
ozoena were treated, but the temperature remained sub-febrilse,
and real improvement set in only after the extraction of
several teeth with granulomata at the roots. In several
other cases in this author's experience, extraction of

teeth resulted in improvement, even although various other
complicating factors were present. 1In one case, where a
streptococcus was isolated from the granuloma at the root

of a tooth, the same strain was obtained from the urine
shortly after extraction of the tooth. He concludes, how-
ever, that the whole etiological onus should not be thrown
on the teeth without searching for other foci of infection.
Hill (1919) states that nearly all his cases had carious
teeth, though in only 2 was it reasonably certain that the
nephritis was due to this condition. In both these children
the teeth extracted had large pus pockets at the roots.
Bumpus and Meisgsser (1921), in describing the etiology of

6 oases of pyelonephritis, found infected teeth in 5,

culture from all but one tooth yielding a growth of strep-

tococcus viridans, Primary cultures in glucose broth of
these/
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these streptococcal strains inoculated intravenously into

27 rabbits, produced lesions localised to the kidney in 24
of these (89 per cent.). Thus there appears to be some
Justification for regarding diseased teeth with suspicion in
renal lesions.

To return to the cases of the present series under
discussion, 14 showed no etiological factor, 12 had some
respiratory or tonsillar abnormality, and in 3 there had
been a maternal history suggestive of possible renal damage
during pregnancy. 3Six other cases had some septic skin
lesion, and in 2 the disease began shortly after mumps in
one case, and chicken-pox in another. Of the 6 children
with a cutaneous, as in those with a respiratory focus of
infection, the lesions were comparatively trivial; thus one
child had septic sores on both shins, a8 second, patches of
impetigo on the face, and a third, impetigo of the secalp,
with scattered septic spots on the skin. In the fourth, a
child of 10, the only noteworthy fact in the history was
that about a week before death, a small painless abscess
had developed behind the right auricle, with no constitu-
tional disturbance. This was surgically incised and drained
5 days later, and 2 days afterwards the child complained of
pain in the back, and had several rigors, followed by vomit-
ing, coma supervening shortly after. A fifth member of this
group had cellulitis of the scalp for about 3 months before

the onset of nephritis, which was incised surgically on two

occasions, /
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occasions, but continued to discharge. The sixth patient
about 6 weeks ante-mortem, developed a "cold," followed by
gingivitis and abscesses of the face, while much pus
exuded from the gums and alveoli, and at post-mortem the
whole lower Jjaw was necrotic, with loosening of the teeth.The
pus showed streptococei and diphtheroid bacilli. Billings
(1912) places septic conditions of the gums and alveolar
sockets immediately after tonsillar infections in his list
of foei of infection with an etiological relationship to
nephritis. Various septic skin lesions, with a neph-
ritic complication, have been recorded in the litérature,.Thus
Prowse (1932) instances a case of nephritis following acute
cellulitis of the hand, and Volhard and Fahr, and Addis and
Oliver mention similar cases. Extensive burns and scalds
are also mentioned by various authors - von Kahlden (1891),
Edebohls (1904) - as preceding nephritis. Catteruccia
(1931) states that skin diseases due to cocci can cause im-
portant renal complications, the most important etiologi-
cally, being impetigo. Capon (1926) describes a case of
nephritis in a child of 3} years, following impetigo, and
considered secondary to this, though otorrhoea and vaginitis
were also present. Wyllie and Monocrieff (1926) include this
same skin lesion in their list of infections having an etio-
logical relationship to nephritis, and Langdon Brown (1929)
saw two cases of scabies causing a staphylococcal skin in-

fection followed by glomerulo-nephritis. This author

states, /
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states, "Since the skin isa part of the excretory apparatus;
an association between diseases of the skin and the kidneys
is not surprising. Extensive burns are well-known to cause
nephritis, though here extensive sepsis is the chief factor."
Two cases in the present series remsin to be con-
sidered, one following an attack of mumps 3 weeks before
admission, while chicken-pox was followed by nephritic
symptoms in the other. It is now recognised that almost
any of the exanthemata of childhood can cause an attack of
nephritis, scarlet fever, of course, being the most impor-
tant, etiologically. A number of cases have been recorded
traceable to the two infections mentioned above. Thus
Miller (1905) reports a case of mumps in a boy of 4, the
disease, however, being complicated by measles. He states
that the nephritic complication of mumps, which tends to
occur in early convalescence, is much more frequent in
males than in females. His review of the literature on the
subject reveals other 29 cases of nephritis secondary to
mumps, and other writers mention, in addition, febrile
albuminuria during the course of this disease. Foa (1930)
records a case of nephritis associated with mumps in a boy
of 9, but comments on the almost constant integrity of the
renal function during parotitis. He states that when neph-
ritis does occur it appears generally as a late complication,
about 1 to 2 weeks after disappearance of the parotid swel-

ling, though in a few instances recorded in the literature,

the/
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the two diseases ran a simultaneous course. In the case

at present under discussion, the history states that the
patient, a male child, 7 years of age, had mumps 21 days be-
fore admission, and 3 days later the eyelids became puffy.

The case of nephritis following chicken~-pox occurred in a

male infant of 21 months. Cases of nephritis following
chicken-pox are recorded by various authors, among them
Waltner (1930) and Denny and Baker (1929). In the case des-
cribed by the latter, the disease was complicated by an

acute tonsillitis beginning two days before the chicken-pox
eruption, and which might itself be considered the chief
etiological factor. Ochsenius (1930) reports a familial
outbreak of nephritis after chicken-pox, involving 3 children,
and Murray Gordon (1924) describes a case where, after chicken-
pox with a mild clinical course and rather scanty skin lesions,
severe headache and polyuria with haematuria ushered in an
attack of nephritis, this case being further complicated by
encephalitis,

DISCUSSION ON THE ETIOLOGY OF ACUTE NEPHRITIS.

Kannenberg, as far back as 1880, recognised the fact
that tonsillitis is a very common cause of nephritis. Until
the beginning of the present century, however, little was
added to our knowledge of the etiology of nephritis, and
particularly in children the tendency was to regard it as
generally/
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generally due either to scarlet fever, or to cold and ex-
posure. Recent investigations have shown, however, that
eiﬁher the acute exanthemata, naso-pharyngeal and other
focal infections, and septic skin conditions are among the
chief causes, while, though cold and exposure may play a
part in precipitating an attack of nephritis, they do so
merely by working in a round about way through bacterial in-
fection. Langdon Brown (1929) does not believe that expos-
ure to cold causes nephritis in healthy persons, though it
may exacerbate an acute lesion. In the first winter of the
war, epldemics of nephritis did not occur when the men were
much exposed and badly housed, but it was prevalent in the
spring of 1915, and there was no relation between low tem-
perature and the incidence of nephritis. Lyttle and Rosen-
berg (1929) consider that the seasonal incidence of acute
nephritis closely follows that of respiratory disease, the
onset of about 75 per cent. of both occurring between the
months of December and May (inclusive). They regard as un-
usual the absence of some previous infection in acute neph-
ritis, and}believe that upper respiratory tract infections
predominate as the cause of all types. The importance of
tonsillar disease has already been mentioned in dealing
with the etiology of the series of cases forming the basis
of this work. Among other authors who emphasize the etio-
logical importance of diseased tonsils as focl of infection

are Volhard and Fahr (1914) who attribute to them above one
quarter/
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gquarter of all cases of known etiology, and state: "When we
add that scarlet nephritis also results from scarlet angina,
and that the primary cause of purpura, joint rheumatism and
endocarditis is generally an angina, while in colds, flu-like
diseases, rhinitis and otitis media, the infection as a rule
starts from the lymphatic pharyngeal ring, we come to the re-
markable conclusion that in almost three~quarters of all
nephritides of known etiology the tonsils or the lymphatic
pharyngeal ring form the porta;;gntry for the disease-
producing organisms? A few of these authors! cases, however,
followed damage to the skin, nephritis being due to a compli-
cated fracture, for example, to some other infected wound,

or to a disease such as eczema or scabies.

In the experience of Gainsborough (1932) most cases of
nephritis are of scarlet or tonsillogenous etiology. In neph-
ritis in children particularly, the etiological relationship
to infectlon,according to the general opinion,is even more ob-
vious than in adults, since any of the acute specific fevers
may give rise to it, though the majority of such cases develop
focal nephritis with recovery, unless where complicated by
secondary infection (generally streptococcal), when true
diffuse nephritis results, though this is comparatively rare,
~ Hadfield and Garrod (1932). Gray (1928) is among those who
find co-existing focal sepsis in nephritis easler to demon-
strate in children than in adults. In an investigation of
the case records of nephritic children in Aberdeen, he found

among,/
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among 42 cases of acute nephritis 34 with definite foeal
sepsis, (81.0 per cent.), while in a control series of 50
oases of nervous diseases the inscidence of focal sepsis
amounted only to 28.0 per cent, and to 42.0 per sent. in 50
oconsecutive cases of all diseases excluding nephritis. In
the opinion of Wyllie and Moncrieff (1926) tonsillitis with
or without otitis is by far the commonest cause of nephrit-
is in children, and Brown and Cummins (1916) find that

a previous history of some disease, other than mere chil-
dren's ailments, is about twice as common in nephritics as
in non-nephritics. Pfaundler and Schlossman (1908) con-
gider it rather unusual to be unable to assign a cause for
an attack of nephritis. 4ccording to Paterson and Wyllie
(1926) the belief is growing that nephritis is more often
secondary to some naso-pharyngeal infection than to

any other cause. Hill (1919) regards tonsillitis as

the most frequent cause of nephritis in children, and

rarely sees cases secondary to scarlatina in a general hos-
pital. He believes that in cases of unknown etiology the
trouble frequently begins with a mild tonsillitis missed,
as nearly all children in his series had large and unhealthy
tonsils. He includes cases secondary to otitis and cervical
adenitis under the heading of throat infections. Osman (1925)
also frequently finds in acute nephritis in children some a-
cute inflammatory process in the upper respiratory tract, gen-
erally the tonsilsor ears or both. Sautter (1922) and Kinney

(1932) report cases of acute nephritis following scute mastoid
infection/
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infection, Garrod, Batten, Thursfield and Paterson (1929),
in addition to diseases of the naso-pharynx, ear, or upper
respiratory passages, mention as other prominent causes of
nephritis in children, infected wounds, impetigo contagiosa,
parotitis, cervical adenitis, erysipelas, pneumonia and empy-
aema, and even whitlow, the latter being in their opinion a
not uncommon precursor of nephritis. Endocarditis 1s also fre-
quently associated with nephritis. According to Bashr and
Lande (1920), the former 1s one of the three diseases dis-
tinguished along with scarlet fever and streptococcal angina
by the frequency with which it is complicated by acute and
chronic nephritis. Various writers, Marriott (1924), Clausen
(1925), Aldrich (1926), consider that in the parenchymatous
type of nephritis where the lesion is mainly tubular, infec-
tion of the nasal sinuses is important etiologically. Apart
from the diseases just mentioned, which are prevalent in
Europe, writers from various countries abroad mention other
etlological factors; thus Moncorvo (1902)considersmalaria as
important etiologically in Rio as scarlet fever in Europe,
and found that of 35 cases of nephritis in young children,
26, or nearly 75 per cent., were assoclated with malaria,
Surbek (1932) reports a series of cases of nephritis from
South Sumatra, with malaria as the etlological factor, the
"severe chronic quartan type being most commonly associated
with nephritis.

In Australia, [1®Donald (1931) records a case of

acute/
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acute fubular nephritis in a child of 3 years and 1l months,
following lead-poisoning, while Croll (1929) and Nye (1929)
cdmment on the frequency in Queensland of chronic nephritis
in children and young adults, +the disease being familial
and often affecting many members of a family. The pre-
valence of this disease in Queensland, these authors attri-
bute to the fact that many of the wooden houses are painted
with léad paint, which quickly dries in the sun and becomes
reduced to a powder, with which children contaminate their
fingers, and by nail-biting and thumb-sucking absorb suffi-
cient lead over long periods to produce a slowly progressive
chronic nephritis. Another fact that contributes to the
greater prevalence of the disease in Queensland than in the
rest of Australia, is that the wooden houses there are built
on high blocks to prevent the activities of the white ant,
and the verandas are provided with a gate, so that the chil-
dren are confined within a narrow space and have a greater
opportunity to absorb the powdered lead. Another way in which
nephritis can arise 1s reported from Australia by Breinl and
Priestley (1918) where, in the treatment of a protozoal in-
fection with antimony (tartar emetic), the patient developed
an acute interstitial nephritis.

A final way in which nephritis can arise, is through
direct trauma. Schdércher (1931) and Koch (1931) report cases
following a blow or a crushing injury in the kidney region.
In/
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In such cases nephritis may be due to long-continued cramp
/of the renal vessels, to the formation of nephrotoxins from
damage to renal tissue, to locally diminished resistance, or
to & combination of all three factors.

A number of text-books on children's diseases divide
nephritis into two main groups, according to the age of the
child, placing the cases of infantile nephritis in a separate
category from those in older children. As has already been
mentioned,infants appear to have much less power of resistance
than older children. Nephritis can appear at any age; thus
Karsner (1908) reports the case of a nephritic infant dying
45 minutes after birth. Lapage (1932) describes a case in
a new-born baby, and Ashby and liright (1928) state that in
rare cases infants are born with acute nephritis, while Ashby
(1901) describes a case admitted to hospital the day after
birth, with swollen face and marked oedemasa. No urine was
passed and the child had convulsions, and died 24 hours
after admission. An autopsy, marked proliferative changes
were present in the interstitial tissue, and a cellular growth
had surrounded the tubules and the glomeruli, and had put most
of the latter out of action. Carpenter (1905) reports a case
of interstitial nephritis associated with cecirrhosis of the
suprarenal capsules in an infant of 5 weeks. Ballantyne (1902),
in his béok on ante-natal pathology, mentidns as a possibility
the intrauterine origin of nephritis and reports 2 instan-

ces/
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1nstancesvéme in all probability the disease had begun before
birth, one case being i1diopathic, while in the other the
mother had suffered from bronchitis and pneumonia shortly
before the birth of her infant.

Pfaundler and Schlossman (1908) place gastro-enteritis
first in their 1list of diseases associated with nephritis in
infancy, followed next in order by the exanthemata, such as
varicella and meningitis. They have also seen erysipelas,
angina, tetanus neonatorum, impetigo contagiosa, aphthous
stomatitis, and generalized eczema, followed by nephritis,
some of the severest cases in their experience following
streptococcal catarrh, Heubner, quoted by the above authors,
also mentions the frequency of nephritis in infantile scurvy.
They state further that infants are more readily affected
than adults by external applications of toxic substances,
such as iodine, tar, etec., and they include congenital
syphills among the etiological factors causing acute nephritis
in infancy. Bruning and Schwalbe (161%) also stress the im-
portance of gastro-enteritis in infantile nephritis. Abt
(1923) agrees that nephritis in early infancy is generally
caused by gastro-intestinal disturbance, though infections
such as pneumonia, meningitis and erysipelas, diffuse skin
eruptioﬁs, the acute exanthemata, as well as various toxic
substances used as local applications may also determine an

attack; and he also makes the important observation that con-

genital/
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congenital defects of the renal structures are conducive to
the onset of nephritis. He regards as predisposing causes,
errors of 4let, lmproper care of the skin, and hereditary
factors. Well-authenticated cases are recorded where several
members of the same family suffer from nephritis, and he
éssumes that 1n certain famlilies inherent susceptibility to
inflammation may be present. Thus, a mother with eclampsia
may give birth to a child with diseased kidneys. Exposure to
cold, Abt believes, probably renders the patient  more sus-
ceptible to infection from other foci in the body. He quotes
in this connection the experimental work of Helmholz, who
failed in his attempt to produce pyelitis in rabbits by the
intravenous injection of strains of colon bacilli, unless he
damped thelr fur and chilled them by exposure to an electric
fan. Simmonds (1896) believes that nephritis in marasmus is
due not to gastro-enteritis, but to the otitis present in
nearly all marasmic infants. Garrod, Batten, Thursfield and
Paterson (1929), in general agreement with other writers,
state that the chara¥teristic signs of nephritis in infants

. may be eésily overlooked, and symptoms‘may be mistaken for
those of acute intestinai 'g.turba.nce, with acidosis., These
writers’consider acute nephritis rarer in infancy than in
later childhood, since infants are less liable to suffer from
conditions likely to cause it. They regard congenital syph-
i1is as a prominent etiological factor, most probably on

account/
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account of associated naso-pharyngeal sepsis, and in ad-
dition blame ohiefly other acute specific or focal infections
or skin sepsis, believing 1like Abt, that cold and exposure
play only a part in precipitating an attack of nephritis,
Blackman and Rake (1932), investigating a series of pneumo-
coccal infections in young infants, found acute nephritis of
considerable intensity in 9.5 per cent. of these.

While the general consensus of opinion thus regards
nephritis as secondary to some focus of iInfection, it is
agreed by some writers that true so-called primary nephritis
does occur in a minority of cases. Thus Parsons and Barling
(1933) state that in some instances the cause is unknown, the
disease beginning during a period of good health. Still (1912)
recognizes that many causes of nephritis exist in children
apart from scarlet, but;iglieves that the majority of cases
begin without any assignable etiological factor, and he con-
cludes that there is a large group of cases where nephritis
in childhood is apparently primary and idiopathic in the sense
that we do not know its cause. Hill (1919) states that far
more exudative than haemorrhaglic cases are of unknown etiology,
and Wyllie and Moncrieff (1926), and Paterson and Wyllie (1926)
agree that focl of infection are more generally found in
haemorrhagic than in tubular nephritis. The last-mentioned
writers found in 22 cases of parenchymatous nephritis, 9 cases

of quite obscure origin, while of 27 haemorrhagic cases, some

focus/
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focus of infection was observed in all but 2. In over 1/3rd of
the cases forming the subject of this work, as we have seen,
no factor with a possible etiological bearing was found, and
this might seem at first sight to be at variation with modern
views on nephritis. All cases, except 4, however, were of
exudative type, and it 1s precisely in such cases that the
authors last named found the largest percentage of idiopathic
nephritis. Also, a number of patients were admitted moribund,
with an insufficient history. While a writer 1like Hill, who
made a special study of nephritls, might obtain a history of
throat infection in a large proportion of cases, on making
special enquiry with regard to this point,. in a scattered
series of cases such as the present, extending over a long
period of time and where case particulars were obtained by
many different, often harassed residents, it 1is very pro-
bable that no special enquiry would be made regarding recent
sore throats or "colds." 1In the present series all that one
is entitled to say is, that ix1over.l/5rd7fthﬂ cases no primary
focus of infection was discovered, not that a primary focus
did not exist. It would be interesting to compare the present
results with those of a serlies examined by one person, in a
uniform way, paying due regard to the state of the tonsils,
teeth, Skin, and middle ears.

Having mentioned some of the current views with regard

to the etiological factors associated with nephritis, the

bacteriology/
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bacteriology of such lesions will now be briefly discussed.
Much attention has been devoted to this subject, and it is now
generally recognized that streptococcal infections must be
blamed in a large percentage of cases. Newburgh (1923)
states: "One may expect the percentagé of cases of acute
nephritis demonstrated to be due to infection by streptococcus,
to grow as our knowledge of medicine increases, but there will
remain a few cases due to pneumococcus, B. diphtheriae, and
perhaps staphylococcus” Volhard and Fahr agree that by far
the greatest role is played by the streptococcus, with pneu-
mococcus next in importance. The other infecting organisms,
according to these authors, are insignificant etiologically,
though B. influenzae may, at times, - and perhaps B. coli -
cause true haemorrhaglic nephritis. They quote Léhlein's view
that streptococcus is alone responsible for nephritis, though
the latter occasionally saw glomerulo-nephritis in pneumonia
and tuberculosis, but considered nephritis a chance associa-
tion ‘in the last-named disease. 1In Gray's (1928) investiga-
tion in Aberdeen, mentioned above, the bacteriology of the
lesion associated with nephritis was mentioned in 7 of the

42 cases, and was streptococcal in 5 of these. In Paterson
and Wyllie, and Wyllie and Moncriéff's cases, the assoclated
1nfectioh was generally streptococcal, though at times staphy-
lococcal, or pneumococcal. Kolmer (1926) states: "Of all

organisms believed responsible for focal infections, strepto-

coccus/
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streptococcus is the most important, followed next in order
by staphylococcus aureus, pneumococcus, gonococcusa!/ldé. coli,
the two former organisms certainly being of primary importance
in this author's experience. The streptococco-pneumococcal
group, according to Troisier (1932), possesses alone among
the micrococci a certain renal affinity. Bumpus and Meisser
(1921) find also that diseased teeth can not only harbour
streptococci, with a selective affinity for the urinary tract,
but that streptococcal strains isolated from the teeth, on
being injected into rabbits, produced lesions localised to the
kidneys in the great majority of these animals. Staphylo-
coccus, in the opinion of recent American writers, is impor-
tant etiologically in parenchymatous or tubular nephritis.
Among other investigators, Marriott (1924), Clausen (1925),
and Aldrich (1926) isolated staphylococci of aureus or albus

type from the nasal sinuses in such patients.

The question whether in the non-suppurative type of

nephritis organisms themselves or their toxins are responsible§
for the renal lesion still remains doubtful, except in the

case of the embolic focal nephritis of L8hlein, where the
lesion 1is due to the plugging of the caplllary loops by

emboli from heart valves the seat of bacterial endocarditis,
the orgaﬁism in question being generally streptococcus viri-
dens. It has been suggested that in the acute haemorrhagic
nephritis of children, the focal type of lesion, with the

involvement/
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involvement of relatively few glomeruli, is also due to
emboli. Wyllie and Moncrieff (1926) & Ophills (1917), believe
that acute glomerulo-nephritis is due to the trapping of
organisms in the glomerular capillaries, and that lysis of
these organisms in situ, explains the severity of the
glomerular lesion. Gray (1928) considers that the failure of
various workers to obtain cultures from the kidneys at post-
mortem in non-suppurative nephritis in non-septicaemic cases
does not negative a bacterial origin, but what it does dis-
prove is metastatic multiplication of bacteria in the kidneys.
Hill (1919) and Kolmer (1926) are among those who are still
doubtful whether the toxins of the organism causing the
primary condition are responsible, or whether the kldney is
itself invaded by organisms. Garrod, Batten, Thursfield and
Paterson (1929), and Buir (1933), on the other hand, find no
proof of actual bacterial invasion of the kidney, and con-
sider that the interval between the original infection and
the onset of nephritis favours a toxic, rather than a bac-
terial origin. The assumption that nephritis is due to bac-
terial infection is strengthened when, for example, nephritis
immediately follows the onset of focal infection elsewhere,
and clears up along with, but not before, it. Gray (1928),
in his iﬂvestigation of a series of 42 nephritic children,
selected 16 as showing definite evidence of relationship be-

tween the renal lesion and some infective condition. Similar

confirmatory/
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confirmatory evidence is afforded when, as occasionally
happens, co-existing focal sepsis is treated surgically after
nephritis has subsided, and the latter flares up again.

Lynch (1931) observed a number of patients with tubular neph-
ritis, in all of whom tonsillectomy was performed, with a
second flare up of nephritis in each instance. Hill (1919)
describes 2 cases of nephritis, where there was a recurrence
following tonsillectomy, which may have stirred up focl of
infection, and Kolmer (1926} believes that, when extraction of
a tooth, tonsillectomy, etc., is followed by exacerbation of
secondary foci elsewhere, such a result is always strong
presumptive evidence of relationship between primary and

secondary foci.

ANAPHYLACTIC NEPHRITIS,

Having discussed the etiology of nephritis from both
the pathological and bacteriological standpoint, reference
should be made, before leaving the subject, to the anaphy-
lactic theory of the causation of nephritis. The fact that
this disease arises not immediately after an acute infection,
such as tonsillitis, for example, but after an interval of
some days, while in scarlet fever the onset of the typical
glomerulé-nephritis is sometimes delayed until the third
week, has suggested to some workers that in the interval the

patient has developed hypersensitiveness during immunisation.

Volhard/
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Volhard and Fahr mention this possibility as early as 1914,
Hadfield and Garrod (1932) believe that interaction of antigen
and antibody produces substances with specific toxic'action
on the glomerular capillaries. The anaphylactic theory of
nephritis appears to receive confirmation from the experi-
mental work of Duval and Hibbard (1926), who showed that
broth cultures of a haemolytic streptococcus scarlatinae were
without apparent effect on rabbits, no matter how large the
dose or the route of inoculation employed, as a result of the
fact that the active principle of the streptococcus 1is endo-
toxic. A dose which, given previously, would have had no
effect, will, however, produce symptoms in rabbits previously
immunised. These authors consider this phenomenon due to the
liberation of endotoxin from the injected organisms by
specific bacteriolysins previously produced in the animals
through the action of the specific antigen. Longcope (1929)
concludes from a series of observations that a considerable
number of cases of acute and sub-acute nephritis give exag-
gerated skin reactions to bouillon filtrates of haemolytic
streptocobci, and 1t seems to him that this pronounced re-
action indicates the acquirement or possession on the part

of the patients of a high degree of allergy towards some
substance.in the haemolytic streptococci or to their products
of growth. This phenomenon is not temporary, but may persist

through the attack of nephritis or even for several years

after recovery.
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10 WARD CASES.

Before leaving the subject of acute glomerulo-nephritis,

a further series of 10 patients will be discussed, who failed
to respond to medical treatment and were subjected to the
operation of decapsulation of the kidneys. This group is
kept separate from the other cases of acute glomerulo-
nephritis, since, necessarily, in these patients it was not
possible to carry out such a thorough examination of the
macro- and microscopic pathology as in those coming to
autopsy. On the other hand, clinical investigations were
more extensive than in the latter series, as the former
patients were all in the wards for considerable periods.
These 10 form part of a series of 23 decapsulated cases,
treated in the Royal Hospital for Sick Children, between
June 1917 and January 1929, and reported by Campbell (1930).
Histological material was available in 10 only, of whom 7
were male and 3 female, the ages varying between 21 months
and 10 years. These patients had suffered from nephritis
for varying periods, as indicated by the onset of renal symp-
toms, before decapsulation was performed, the shortest dura-
tion of the disease being 3% weeks and the longest about 21
months. The condition which led all those children to seek
advice was "swelling," either of the face or of the legs and

feet, though in a few instances oedema first appeared below
the/
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the chin. With regard to etlological factors, one child had
suffered for years from several annual attacks of tonsillitis,
and though there was no history of such an attack immediately
prior to the onset of nephritis, the tonsils were probably in
an unhealthy condition. In the second, the disease began
with sore throat and swelling of the neck (?glandular enlarge-
ment ), followed in a few days by epigastric pain and puffi-
ness round the eyes. A third had enlarged tonsils and im-
petigo of the face. A fourth gave a history of discharge
from the right ear of 4 years' duration, and a fifth child of
21 months burned her hand severely about 3 months before
admission to Hospital, and was unwell and irritable for about
one month thereafter: orbital oedema beling noted at the end
of that time, though swelling was not generalised until 3
weeks later, The mother dated the onset of ill-health from
the burn. In another child, there was a history of Bright's
disease in the maternal grandfather. Though the patient him-
self had no history of infection or other illness prior to
the onset of nephritis, 1t 1is possible he may have had an in-
herited predisposition to the disease. Thus some possible
etiological factor was present in 6 cases. In the remaining
4, the disease began while the child was apparently in good
health, though possibly éome mild throat inflammaetion not
mentioned in the history may have been present a short time
before the appearance of oedema. During their stay in Hospi-

tal,/



99.

Hospital, the prominent symptoms in these children were
albuminuria and oedema, which failed to respond permanently
to medical treatment, though oedema in some cases was of
intermit tent character.

At operation, both kidneys were decapsulated, either
at the same time or at an interval of several days, a small
portion being removed for histological examination at the
time of operation. The appearance of the kidneys was men-
tioned in 5 instances in the surgical case-reports. Thus, in
one case of 4% months' duration, the kidneys were extremely
avascular and each, particularly the left, showed a granular
appearance, though the capsules stripped completely. 1In a
second case of similar duration, the right kidney was small
and granular, and the left large and granular and much more
vascular than the right. (It may be mentioned that Edebohls
(1904) found at operation, in a series of cases of chronic
Bright's disease, that in about half the casss, only one
7gg;sased, and to this fact he attributes the

chronicity of such cases, the other presumably being involved

kidney was

only at a later date.) In a third case, the kidneys were
described as dark-coloured and possibly enlarged 7% months
after the onset of the disease. The depth of colour may,
however, be influenced by traction on the pedicle, while
bringing the kidney into the wound. In a fourth instance,
the organs were large, soft, friable, and very vascular after
9% months' duration, and in the last case described at opera-

tion,/
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operation, though the disease had lasted 12% months, the

kidneys were both enlarged, especially the right.

HISTOLOGY OF THE 10 WARD CASES.

On histologlcal examination of the small fragments of
renal tissue available, the most striking feature in the
whole series was the fact that there was only comparatively
slight evidence of proliferative change, even in the three
most chronic cases, where the disease had lasted 14, 18, and
21 months respectively. In the case of shortest duration
(under one month) the picture was that of a typical acute
glomerulo-nephritis with enlarged, cellular, digitate,
glomeruli, all in the acute iInflammatory stage. The tubular
epithelium showed marked catarrhal change, with abundant
granular debris in the lumina, while a few contained rather
scanty red blood corpuscles. The Interstitial tissue showed
only very slight cellular infiltration, with no connective-
tissue overgrowth. A second case of 2% months! duration
showed glomeruli still acutely inflamed, large, swollen, and
vascular. The tubular epithelium was the seat of marked
degeneration, with swollen, granular protoplasm and shed
epithelial cells, along with mich debris in the lumina, while
groups of convoluted tubules were distended with fresh red
blood corpuscles. The interstitial tissue was oedematous,
particularly in the right kidney, and was, at places, the seat
of/
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of slight early fibroblastic proliferation, with small focil
of cellular infilltration.

| Three cases of approximately 4% months' duration
showed closely similar histological appearances in the
glomerull, which in all 3 were enlarged, swollen and very
cellular, endothelisal proliferation causing them to appear
rather avascular on the whole, though some caplllaries were
still patent, and distended with blood. Tubular changes
were also similar, a granular, rather flat type of lining
eplthelium being present in each instance. In one of the 3
cases, red cells were present in the lumina of some of the
convoluted tubules, but were not abundant in any of these,
and in another there was some attempt at cell regeneration.
Interstitial changes were practically absent in one case,
another showed very slight peri-glomerular fibrosis and
round-cell infiltration, while in the third areas of
fibroblastic proliferation were present, associated with
cellular infiltration, the tubules in these areas being
compressed, atrophic and slightly dilated, the lumina con-
taining colloid casts. In these 3 cases, though of approxi-
mately the same duration, while an acute lesion was still
present in all, proliferative changes were not of equal
extent, and were fairly advanced in one case after 43 months; -
while in other cases (to be described later) of 14, 18, and
21 months' duration respectively, interstitial changes were

sti11/
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still very slight,and the glomeruli appeared not to have
progressed beyond the acute inflammatory stage, except in
vone case, which showed transition to a more chronic type of
glomerular lesion. Such findings bear out the fact already
emphasized that no reliable information as to the duration
of nephritis can be deduced on histological examination.
Nelther are the naked-eye appearances of help in determining
the probable duration of the disease. Thus, small granular
kidneys were described at operation, in one of the cases
with a 4% months' history, though in other 2 of 73 and 9
months' duration, the kidneys, on naked-eye examination,
were stlill enlarged and vascular. It would appear, there-
fore, that the macroscopic, and even the microscoplc appear-
ances are no certain criteria of the duration of a renal
lesion. Volhard and Fashr mention a case where death occurred
from meningitis 3% years after the onset of glomerulo-
nephritis. The kidneys were still at the "large white"
stage, though in another patient scarring of the surface
was marked 5 months after the onset of nephritis, so that
the condition would have seemed of much longer standing in
the latter case without a clinical history. Evidently a
variable length of time is required in individual cases to
produce scarring, and it 1s not possible to state the dura-
tion of a nephritis from the naked-eye appearances. The

renal lesion may thus remain active for long periods without

any/
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any marked degree of proliferation. Edebohls (1904) reports

a case in a child of 4% years, who developed acute nephritis
after an extensive scald, with repeated acute exacerbations.
At operation 23 years later "large white" kidneys were present,
each kidney being 3 times the normal size, with no mention of
surface granularity. Capon (1926) also found the kidneys en-
larged in one child, where decapsulation was performed 19
months after the onset of nephritis, and, in another instance,
where the dlsease had lasted 11 months, the organs were of
normal size. Experimental proof of the fact that a renal
lesion may long remain in the acute stage is afforded by the
experiments of Seegal (1927), who administered doses of N/10
hydrochloric acid and ammonium-chloride to rabbits over
periods varying from 11 days to one year, and found at post-
mortem only an acute degenerative process in the kidneys of
these animals. No interstitial proliferation had taken

place even in animals where marked albuminuria and all types
of casts had been present for a year.

To return to the histology of the 5 remaining cases,
which had lasted at the time of operation 7%, 9, 14, 18, and
21 months respectively, in 2 of these cases, of approximately
7% and 9 months' duration respectively, the glomeruli on
the whole were still enlarged, swollen, cellular and digi-
tate, though a few showed degenerative changes, with atrophy
of individual glomeruli. The tubular epithelium in both was
markedly/
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markedly flattened and granular, many cells showing pyknotic
nuclel. The activity of the inflammatory process was illus-
trated iIn the second case by the presence of blood in groups
of convoluted tubules. Both cases showed areas of fibro-
blastic proliferation and round-cell infiltration of the in-
terstitial tissue, slightly more sbundant and widespread in
the case of longer duration. In the remalining cases of 14,
18, and 21 months' duration, the glomeruli in the first were
very large, cellular, and digitate, filling the capsule of
Bowman, while some showed albumin and a few red blood cor-
puscles iIn the capsular space. Some capillary loops still
contained blood, but the majority were blocked by swollen,
proliferated, endothelial cells. In the second, where some
glomerull still appeared to be in the stage of acute in-
flammation, all transitional stages to a chronic lesion were
seen. In the case lasting 21 months, the enlarged, swollen
glomerull showed 1little evidence of fibrosis - polymorphs
were numerous in the tufts - while the active nature of the
lesion in this case was demonstrated by the presence of
scanty red blood corpuscles in some capsules of Bowman.

The tubular epifhelium in these last 3 cases was the seat

of degenerative changes, a marked degree of cloudy swelllng
being present in the case of longest duration. Tubular
dilatation was lacking, and this can be attributed to the
fact that interstitial proliferation was relatively slight
in all 3 cases, and least marked in that of longest duration.

The/
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The naked-eye appearances were not noted at the time of

operation in any of these 3 cases.

CLINICAL INVESTIGATIONS AND
RENAL EFFICIENCY TESTS.

Before decapsulation was resorted to in these
cases, the patients were all observed for a considerable
period. Oedema in each case was a marked, though variable
feature, and the urine contained varying quantities of
albumin. Blood was present at some time, either macro- or
microscopically, in all except one case, and casts of vary-
ing type, - though not constantly present, - were observed
in at least some specimens from each patient. The urinary
out-put was low, or very low in 4 instances, fair in 3, and
was not mentioned in the remainder. Before decapsulation
was resorted to in these cases, various renal efficiency
tests were performed, and the blood pressure was examined
in the majority. Results are given in the accompanying
table. With regard to normal figures, Crawford (1924) per-
formed pigment excretion tests in 26 normal children, and
found an average excretion in the first 2 hours of 67.0 per
cent. of the dye. The urea concentration test, also per-
formed in 26 normal children, after 15 gms. of urea per os
yielded results varying between 2 and 6 per cent.,
anything over 8 per cent in the second hour being con-

sidered/
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considered within normal 1limits. The blood urea was
estimated in 12 normal children, and varied between 20 and
51.6 m.g. per cent. The N.P.N. figure has already been
mentioned, Harrison (1930) regarding as normal anything be-
tween 25 and 50 m.g. per cent. Judson and Nicholson's (1914)
normal figures for the blood pressure between the ages of

3 and 10 years are 91.8 to 99.2 systolic, and 64.9 to 71.0
diastolic. As will be seen from the accompanying %able,

only moderate Impairment of renal function was found in most
of the cases examined, and the results were rather erratic
in a number of instances. Thus, in case 1, urea concentration
was low (1.4 per cent.), though pigment excretion was approxi-
mately normal (58.0 per cent.), and in case 8, the urea con—‘
centration was high (2.4 per cent.), with a pigment exeretion
of only 35.7 per cent. The blood urea was moderately raised
in one instance, and the N.P.N. in other 2. Little, however,
can be deduced from these scanty figures. Estimations are
lacking in the cases of longest duration, and even in these
lasting about the same time (nos. 2 and 3) there 1s discre-
pancy. Thus, case 2 appears to have fairly efficient kid-
neys, while number 10, of gimilar duration, shows both a
low urea concentration and plgment excretion. Below the
dotted line in the table are given the figures obtained
after operation, where thpse are avallable. These again

are erratic; thus, in case 9, the urea concentration remained

the/
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the same as before operation, while the pigment excretion had
fallen from 70 to 50 per cent., though the patient's con-
dition was improved. In case 3, the urea concentration rose
from 2 to 2.2 per cent., and pigment excretion was at first
considerably lowered, though it gradually rose to the figure
obtained previously. The blood pressure showed only a slight
or moderate rise, exceeding 120 in only one patient (No. 7).
When more than one blood-pressure estimation was performed,
considerable variation was noted in individual cases before
operation, so that even an apparent fall after decapsulation
may have little significance. The variation may be due, as
Capon suggests, to emotional disturbance. On examining
Campbell's (1930) larger series of renal efficiency tests,
the figures here again show the same lack of agreement as

in the present writer's smaller group, and Crawford (1924)
was struck by the variable results of the different tests in
any individual case, while Capon (1926) states that, in his
experience, renal functional tests have not furnished any

diagnostic information of wvalue.

Results of Operation.

Regarding the results of operation in the series of
10 cases described above, immediate improvement followed
operation in the majority of cases; thus oedema and albumin

were considerably diminished, blood and casts were decreased

in/
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in amount or were absent, and the urinary out-put was im-
proved in a number. One child was apparently benefited for
‘a few days after operation, then relapsed and was taken
home against advice 18 days after operation (case of 3%
weeks! duration). A second improved temporarily, but 8
months after decapsulation, oedema and albuminuria were as
marked as before operation, while blurring of the optic
discs and a diffuse apex beat were present in addition (case
of 14 months' duration). A third, seen 2% years after
operation, suffered from slight recurrent oedema, with abun-
dant albumin and casts in the urine, and a blood-pressure of
130 systolic (case of 18 months' duration). The child with
a history of nephritis for 21 months before operation was
reported as much improved one month after operation, but
further information was not available. A fifth was con-
sidered improved 3% months after operation, but was dis-
missed with measgsles. In a sixth the general condition was
good 2 months after decapsulation, and a seventh appeared
quite well 3 months after, an eighth 5 weeks after, and 2
further cases examined 2 years after operation were in good
health, though in the urine of one of them a moderate cloud
of albumin was present. On reviewing the results of opera-
tion, it can be stated definitely that 2 cases were not
benefited; one was removed 18 days after operation unim-
proved, 2 remained well 2 years after operation, and the

remaining/
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remaining 5 were considered improved during the period of
observation following decapsulation. The results of opera-
btion, on the whole, would appear to indicate that decapsu-
lation had produced at least amelioration in the condition
of most of the patients, though the period of observation
in some cases was not sufficient to determine the final
result. Campbell (1930) in his review of the larger series
of 23 cases states that improvement was not permanent in a
number of cases, recurrence of the dl sease sometimes taking
place after dismissal from hospital. Ten of these 23
patients made an apparently complete recovery, the result
was unknown in 2, the condition became chronic in 4, and 7
died, 3 of these having failed to recover from operation,

3 having died from nephritis, and one from an unknown cause.
The 10 cases where recovery was judged complete had been
traced for periods of 6 months to 6.2/3 years after opera-
tion. At the end of the respective periods, renal func-
tional tests were performed. Though the children appeared
well, the renal efficlency tests again gave very eguivocal
results, with very low figures in some cases, urea concen-
tration being only one per cent., and pigment excretion 8
per cent. in one instance, and 1.2 per cent. and 25.per
cent. respectively, in another. Campbell concludes that
certaln cases show definite improvement after operation.
the improvement being reflected chiefly iIn the disappearance
of/
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of oedema, though the ultimate result in some cases of sub-
acute nephritis is uninfluenced by the operation of de-
‘capsulation. Many other authors have adopted this operative
procedure in the attempt to cure nephritis. Edebohls (1904)
was the first to attempt a cure of chronic Bright's disease
by this means, the object being to create a new and liberal
supply of arterial blood, thus permitting absorption of in-
flammatory products compressing the glomerull and tubules,
and allowing epithelial regeneration to take place. He
describes an asutopsy on a patient 4% months after this
operation, where extensive and abundant vascularisation was
noted in the new capsule, which thus provided a new and in-
creased supply of blood to the kidney. He considers that
improvement in these cases 1s not due to mere relief of
tension, since in chronic Bright's disease the capsules
never compress the kidney, which has no tendency to bulge
out of it. Harrison (1901), on the other hand, emphasizes
the beneficial effects, In some cases of exploratory in-
cision of the kidney, in patients suffering from albuminuria
or other renal symptoms. He belleves sudden dlstension of
the kidneys subjects them to pressure by their capsules,
relief being obtained by simple incision. The modern view,
~according to Campbell, is that the operation leads not to a
cure of nephritis, but to improvement of the oedema, the
operation acting in a purely mechanical fashlon, allowing

escape/
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escape of fluid by the operation wound. Various other
writers describe the results of decapsulation in recent
years, among them Boyd and Beattie (1905), Morse (1917),
Hill (1919), and Capon (1926). The first of these writers
reports the post-mortem findings in a man with chronic
nephritis, dead 4 months after decapsulation. They found

a dense new capsule, which was very vascular, and contained
vessels apparently anastomosing with those in the kidney
cortex, but they belleve that such vessels would do no more
than compensate for those ruptured at operation, and in
addition, formatlion of the new capsule was accompanied by
fibrous prolongation into the kidney substance, thus in-
creasing the interstitial fibrosis. Capon (1926), on
examination of a kidney removed 3 months after decapsulation
in a child of 6% years, found no newly-formed capsule, with
the exception of thin fibrous strands. The peri-renal fat
contained abundant blood vessels, but it could not be shown
that these passed into the kidney substance. Morse (1917)
reports 2 cases of his own. In the first, a patient with
uraemia and complete suppression of:prine, death occurred

2 hours after operation: the second, a child of 10 years, had
developed nephritis after tonsillitis, with suppression of
urine and uraemia. A double decapsulation was done, the
kidneys here being enlarged, pale, and bulging through the

incision. Recovery ensued in this case. This author also

culled/
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culled from the literature other 3 cases in children with
convulsions and uraemia, where operation was performed for
relief of tension. He concludes that operation was the
means of saving the lives of the last 4 children mentioned.
H111l (1919) believes that operation should not be considered,
except in extreme cases where the patient is oedematous and
not responding to treatment, or in patients with uraemisa and
anuria, He reports 8 cases where decapsulation was done,
all of severe exudative type, in 3 of which the patient's
life was undoubtedly saved. In the fourth the child's life
was saved temporarily. In the othegﬁbases of acute or
chronic nephritis, the operation did no good. Capon (1926)
found some temporary improvement in 6 cases, with undoubted
benefit in one of these. He regards the operation as worthy
of further trial, and bellieves results would be better if the
operation were performed earlier. From a general survey of
the reported cases, it would therefore appear that acute
nephritis with suppression of the urine is the type of case
where most benefit ensues from decapsulation. Morse thinks
that no child should be allowed to die without the chance
afforded by operation, which, in more chronic cases, may
prolong life, with improvement 1ln the general condition,
though seldom determining actual cure of the underlying
disease.

An/
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An alternative to decapsulation 1is suggested by
Salvioli (1930) who advocates X-ray therapy in acute
glomerulo-nephritis. So far it has been used, according to
this author, only in anuric cases. Salvioli contends that
the effects of X-ray therapy are almost similar to those of
decapsulation, acting through the sympathetic nervous system,
which stimulates diuresis by decreasing vascular spasm. He
advocates irradiation In the region of the lower dorsal and
upper lumbar vertebrae, and finds that this method of treat-
ment glves good results in the acute stages of nephritis,
determining in a great many cases increased diuresis, with
sometimes decreased haematuria. Irradiation corrects the
state of hypertension of the renal vaso-constrictor system,
and the author suggests that X-ray therapy should first be
tried in cases where operation is indicated, since surgery

itself acts through the sympathetic system.

ACUTE INTERSTITIAL NEPHRITIS.

Since acute interstitial nephritis i1s one of the
less frequently encountered types of renal lesion, this
section will be introduced by Councilman's (1898) classical
description of the naked-eye appearance of kldneys thus
affected. He finds a variable degree of enlargement, but
considers that in the most marked cases the appearances
cannot be mistaken for anything else except leukaemic in-

filtration.
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The capsules, which are distended, are thin and strip
readily, and sometimes separate spontaneously on section

of the kidney. The surface 1s pale-greyish and opaque,
mottled irregularly, with hyperaemic points: the stellate
vessels are injected, with, at times, punctate haemorrhages
around them. In some cases the surface 1s irregular, due
to the projection of small irregular nodules more opaque
than the surrounding tissue. The cut surface is greyish
and opaque, with scattered small haemorrhages, and the
normal markings are obliterated with loss of demarcation
between cortex amd medulla, and the great increase in size
i1s chiefly cortical. The tissue is soft, lax, frilable and
very molst. 1In many cases the changes are most evident at
the base of the pyramids where granular opacity of the
organ 1s seen. A very marked degree of microscopic change,
however, may be present without producing macroscopic
alteration in the appearance of the kidneys. Russell (1929)
found acute interstitial nephritis a unilateral lesion in

4 of the 10 cases of this leslion described by her.

'In the present series, the acute interstitial type
of nephritis 1is represented by 4 cases, 2 of these showing
widespread involvement of the kidneys, while in other 2,
similar infiltration was much less extensive, still occupy-
ing, however, a large part of the interstitial tissue.
Though, in 3 instances, this type of kidney lesion occurred
in/
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in association with another dlsease, tuberculosis in one
case and congenital syphilis in the other 2., the associated
renal pathology of these diseases being discussed later,

the acute interstitial cases will be described together.

Of the 2 children with a marked renal lesion, one was a
female infant 6 months old, with a history of vomiting
which began 4 weeks before admission, and was followed in

a short time by a discharge from both ears. Two weeks
afterwards, small whitish spots were noted in the mouth,
affecting particularly the palate, marked palatal ulceration
developing later, extensive sloughing of the tissues leading
finally to gangrenous pharyngitis. During the course of the
illness, the baby became very pale (red cell count 1,900,000,
colour index of 0.7). Both kidneys could be palpated. No
albumin was found in the urine, which, on microscopic
examination, showed red blood cells, and casts of unspeci-
fied type. At autopsy, the kidneys were much eﬁlarged,
welghing together 155 gms. The capsules stripped with ease,
leaving a pale, varlegated surface, the seat of small
haemorrhages. On section,the substance was soft, with
marked mottling of the cortex, while the markings were
fairly regular. Enlargement affected the organs as a whole,
and not particularly the cortices. 1In addition to the renal
changes described, the pancreas showed at autopsy an unusual
abnormality in the form of a globular swellling at the head

of/
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of the organ. 1In addition, early broncho-pneumonic con-
solidation involved the lower lobes of both lungs, while
the left pleural sac contained a large amount of clear,
straw-coloured fluid. Both eafs contained abundant purulent
exudate, films of which showed pneumococci and streptococeci.
A diffuse sloughing ulcerative condition was present in the
pharyngeal tissues.

On histological examination of the kidneys, a
striking feature was the presence of interstitial cell in-
filtrations, more focal in distribution in the cortical,
and more diffuse in the medullary regions, sections being
over-run by round and mononuclear cells, the latter showing
an occasional very large hyperchromatic example. Plasma
cells were also present, in addition to relatively scanty
polymorphs. In the areas where these cell-inflltrations were
very dense, the tubules were undergoing pressure atrophy.
Here granular degeneration of the tubular epithelium was
noted, and in the lumina of some tubules granular dé-
bris was present. Some of these structures were dilated
and contained hyaline casts, a few showed red blood cor-
~puscles, while the presence of leucocytes within the tubules
was not a noteworthy feature, though, on careful search, a
few cells appeared to be in the act of penetrating the walls
from without. The glomeruli were well preserved and could

be regarded as normal. On microscopic examination of the

pancreas,/
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pancreas, cellular infiltration was found as in the kidney,
some atrophy of the pancreatic tissue resulting from pres-
Vsure by the infiltrating cells. The second patient, a male
infant aged 11 months, was admitted in March 1933, with a
history of having had whooping cough in the previous
December. Six weeks before entering hospital he developed
an attack of pneumonia lasting 3 weeks, accompanied by

crops of cervical abscesses. Swelling of the abdomen was
noted 2 days before admission, and on examination, the liver
and spleen were enlarged, and glandular masses were detected
in the abdomen. The chlld was anaemic, the red cells num-
berihg 2,730,000 per c.nm., the leucocytes 4,900, while the
haemoglobin was reduced to 30 per cent. The Wassermann
reaction was negative. ©No blood or albumin was found in the
urine, the sediment containing urates only. The patient
died 10 days after admission to Hospltal. At autopsy, the
kidneys were greatly swollen and thickened, being almost
globular in shape. The capsules were thin and stripped
readily, leaving a smooth surface. On section the cut sur-
face was of a uniform pale-pinkish tint, while the markings,
though fairly normal, were blurred and blotted out by what
appeared to be a diffuse cellular infiltration. Enlargement
affected all parts of the kidney. The appearances here
agree closely with Councilman's description. The liver was

the seat of a fine regular cirrhosis. The bowel showed

multiple/
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multiple tuberculous ulcers, and the mesenteric glands were
greatly enlarged. A millary spread of tuberculosis was
"noted, but the brain was free from any evidence of tubercu-
lous infection. On histologlcal examination, the glomeruli
were approximately normal. The tubules, some of which were
slightly dilatated, showed degenerative changes, with flat-
tening of the epithelium at places, though elsewhere the
lining cells were swollen with granular protoplasmic

débris within the lumina of the tubules. Some of the latter
vcontained polymorphs and lymphocytes in small numbers, while
occasionally a tubule was distended by a plug of these cells
within its lumen. An interesting feature of these sections
was the presence of active cell regeneration with abundant
mitotic figures, particularly at the edges of the focl of
cellular infiltration which overran the interstitial
tissue, forming large collections chiefly in the cortex,

the site of predilection being the superficial cortex,

where definite cell focl were present immediately under the
capsule. The cells consisted of lymphocytes, plasma cells,
and large mononuclears, with very abundant polymorphs. In
the areas where cellular infiltration was most marked, the
normal rehal architecture was quite lost. The leucocytes
were not compactly massed together as in abscess formation,
but were diffusely scattered throughout large areas. The
naked-eye appearances were also suggestive rather of a dif-
fuse infiltration than of a localised acute inflammatory

process,/
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process, generally surrounded by a zone of congestion which
was entirely lacking here. No tubercles were noted in the
‘kidneys, either on macro- or microscopic examination. No
fat was found in frozen sections. Of the 2 cases associated
with congenital syphills, one occurred in a female infant
of one month, and the other also in a female infant aged 4
months. The first patient had, on admission, oedema of the
lower 1limbs, which had lasted 3 days, while snuffles,
rhinitis and a vaginal discharge had been present since
birth. Anti-specific treatment, sometimes blamed as the
cause of renal damage in such cases, can be excluded here,
as the single injection of neokharsivan was given only a
few hours before the death of the child. At autopsy, the
lungs were pale in colour and increased in consistence,
apparently as the result of new connective tissue formation
in the substance of thesé organs. The liver was hard and
"rubbery,"” and the markings were obscured by overgrowth of
fibrous tissue. The spleen was also enlarged and firm. No
syphilitic ©bone disease was evident. In this case, the
naked-eye appearance of the kidneys was not mentloned.

The second syphilitic patient had a history of snuffles,
with a nasal discharge since birth. A few days ante-mortem,
a septic condition developed in the back of each hand. On
admission, the nostrils were excoriated and eczema of the

eyebrows was present, while the liver and spleen were en-
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enlarged. At autopsy, the kidneys appeared acutely congest-
ed with many petechial haemorrhages into the renal substance.
The liver was enlarged and firm in texture, though on his-
tological examination there was no evidence of interstitial
fibrosis. The spleen was swollen, firm and congested. No
evidence of syphilitic osteo-chondritis was detected in the
femur examined. Histologlcally, these 2 cases are closely
simlilar, so will be discussed together.

Each showed a mild acute interstitial type of
lesion often described as characteristic of syphilitic
nephritis in infants. In both patients foci of cellular
infiltration were seen diffusely scattered throughout the
cortices, and in one of these a cellular "mantle" surrounded
some of the cortical vessels. The cells comprised chiefly
lymphocytes and large mononuclears, many of the latter
being very hyperchromatic. In addition, small numbers of
polymorphs and a few eosinophils were found, these cells
being most abundant in the case complicated by cellulitis
of the hands. The glomeruli and tubules were essentially
normal in appearance in one instance. 1In the other child,
an infant of one month, an interesting feature was the
appearance of a slight delay in development, since definite
traces of a neogenic zone could still be seen immediately
under the capsule. This aspect of the case will be dealt
with more fully in the gection on congenital syphilis.

The/
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The first 2 cases (those of marked interstitial
involvement) taken in conjunction are of interest as exem-
| plifying two different types of acute interstitial nephritis
as described in the literature. Some authors find poly-
morphs scanty as in the first case, while others consider
this type of lesion closely related to an acute haematogenous
infection, and the second case would appear to belong to
this class, since polymorphs wereasbundant here, though diffuse
and not focal in arrangement. Gray (1928) regards acute
interstitial nephritis as a condition intermittent between
non-suppurative and suppurative nephritis, some multipli-
cation of organisms taking place in the kidney, though not
to an extent sufficiently unrestrained to give a picture
of frankly suppurative nephritis. Russell (1929) considers
acute interstitial nephritis a descending haematogenous in-
fection. of exceptionally mild intensity, and shows in a
series of such cases that, as the condition becomes more
chronic, the character of the lesion becomes less and less
purulent, mononuclear cells coming to predominate over
polymorphs. Shaw Dunn (1924) also believes the condition
not very far removed from that of pyogenic abscess forma-
tion, though non-granular leucocytes predominate in his
opinion; while Kaufmann(1929) finds lymphocytes generally
most abundant, though leucocytes may occaslonally be
numerous. With regard to the etiology of this type of

renal/
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renal lesion, most observers agree that it commonly occurs
in association with acute streptococcal sepsis, particular-
ly after scarlatina, severe angina, and sometimes also after
diphtheria. Councilman (1898) found a varying amount of renal
cellular infiltration in 24 of 105 cases of pure diphtheria,
in 5 o§ 50 cases of pure scarlet fever, in 5 of 23 mixed
scarlet fever and diphtheria, and in 2 of 5 cases of‘mixed
diphtheria and measles. He also found a similar type of
lesion in association with lobar pneumonia, pericarditis,
and cerebro-spinal meningitis. This suthor investigated
bacteriologically the kidneys in 42 cases of acute inter-
gtitial nephritis, occurring in the course of diphtheria,
scarlet fever, etc. Though he isolated bacteria in some
cases, Similar cultures were obtained in these diseases from
kidneys where interstitial nephritis was absent. Volhard and
Fahr record a case of acute interstitial nephritis associa-
ted with tuberculosis, but consider the possibility of a
streptococeal mixed infection here. These authora also saw
a mild type of this renal lesion in measles, and once in a
case of typhoid fever. They also mention pneumococcal in-
fectiomsas sometimes of etiological importance in its causa-
tion. Sutherland and Thomson Vialker (1903) report 2 cases
0f acute interstitial nephritis in congenitsal syphilitics

of 8 months and 16 months of age respectively. In the

older child, one kidney was more severely affected than the

other./
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other. In the younger infant, a septic sore throat with
much sloughing of the pharyngeal tissue complicated the
 case. The acute interstitial lesion complicating scarlet
fever occurs early in the course of the disease, while the
more usual glomerular type of renal Involvement does not
appear as a rule before the third week. Some writers regard
acute glomerulo-nephritis and acute interstitial nephritis
as two distinct processes. Reichel (1905) finds the acute
interstitial focal type present in the early stages of
scarlet fever, when it may be widespread in distribution
wlithout causing definite renal symptoms, though when of
very severe degree it can lead to death in uraemia. It may
also develop, according to this author, after the third
week and need not be accompanied by glomerulo-nephritls.
Friedl&nder (1883) describes three forms of scarlatinal
nephritis: (1) initial catarrhal nephritis, (2) the inter-
stitial septic type, and (3) glomerulo-nephritis (post-
scarlatinosa). He considers that there is no evidence of
a genetlc connection between the three types. The septic
interstitial form is rare, Friedlédnder having seen it only
once in 229 cases of scarlet fever, and he regards it as as-
sociated particularly with very severe phlegmonous ulcera-
tion of the throat in scarlatina, though also occurring in
severe, non-scarlatinal, septic throat lesions. He there-

fore believes it is only an indirect result of scarlet fever.

The/



The urine, he states, may remain normal throughout the
course of this type of renal disease, while oedema is absent
in such cases.

Councilman (1898) gives a minute description of the
histological characters of this type of nephritis. 1In his
experience there are 3 sites of predilection for cell in-
filtration: (1) the boundary zone of the pyramids, (2) the
cortex, immediately under the capsule, and (3) the peri-
glomerular tissue. The cells, according to his description,
consist almost universally of lymphocytes, sometimes of |
large size, with 2 or more nuclei, and he believegﬁigese are
derived from the vessels by emigration. In many cases he
found cells with a knob of protoplasm, as a result of fixation
during amoebold movement. Some writers also describe diape-
desis of red corpuscles along with leucocytes. He even saw
cells, half inside and half outside the vessels, in the pro-
cess of emigration from the latter. Schridde (1913) agrees
with Councilman that these cells are derived purely from the
vessels, the first appearance of the disease being the heap-
ing up of lymphocytes in groups around the capillaries,
and also the arterioles in the medulla, the appearance sug-
gesting lymphatic leukaemia, since lymphocytes often fill
_the vessels 1ike a solid plug. A condition similar to this was
Seen in one of the present author's cases, where in a patient

with pneumonia and a large septic burn, a glomerulo-
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tubular nephritlis showed commencing cellular infiltration

of the interstitial tissue, the vessels being packed with
lymphocytes and appearing as dark streaks from this cause.
In Schridde's next stage the vessels are less densely packed,
and small inflltrations appear in the renal tissue. Lym-
phocytes are seen in the process of wandering through the
capillary walls, and some cells penetrate into the lumina

of the tubules. Later, plasma cells predominate over the
original lymphocytes, and may be practically the only type
of cell present unless for individual eoslinophils and baso-
phils. Finally, connective tisgue cells appear to replace
the speclal inflammatory cells, thus heralding the stage of
scarring. Schridde (1913) believes that toxins, and pro-
bably streptococcal toxins, are eliminated by the glomeruff?
conicentrated within the lumina of the tubules, exerting a
cyto-tactic effect, stimulating cell emigration from the
vessels, and into the tubules. Later, destruction of
tubular epithelium allows diffusion of toxin into the
interstitial tissue, determining more widespread cell in-
filtration. Schridde has never seen marked participation

of polymorphs in these cell infiltrations. Many authors
express doubt regarding the end result of acute interstitial
nephritis, but it is suggested by some, and Schridde's ex-

perience, since he saw connective tissue proliferation,

would favour this view, that ultimately scarring may take

place,/
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place, resulting in one form of contracted kidney. Sawyer
(1906) believes that a fibrosed kidney may have commenced

" as an acute interstitial nephritis, and Aschoff inclines to
favour the view that some contracted kidneys may represent

a later stage of this type of lesion.
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CHRONIC NEPHRITIS.

Having dealt with acute nephritis, the sub-acute
and chronic forms of the disease will now be discussed.
These are represented by 9 cases in the present series, of
which two were sub-acute and geven chronic, three of the
latter being at an early chronic stage. Other 2 cases
occurred in children who each possessed only one kidney,.
while chronic nephritis in the last member of this group
affected kidneys the seat of extreme bilateral hypoplasisa.

The Naked-eye Appearance of the
Kldneys In Sub-acute and Chronlc Nephritis.

The kidneys of the 2 children with a sub-acute
lesion, aged 6 months and 6% years respectively, were
swollen énd mottled, from intermingled fatty change and

. congestion. The cortices were deep, of pale-yellowish
colour, with fairly regular markings. In one of these
cases the capsules were very slightly adherent. Of the
patients with a single kidney, one was a male child, aged
18 months. The left kidney and ureter were absent, and
the right kidney was much larger than normal, and the seat
of hydronephrosis, with a very wlde ureter, though no
ﬁalvular or other obstructive lesion could be found to
account for this. In the other patient, a girl of 13.1/3
years, the right kidney was missing, though the right
suprarenal was in the normal position. The left kidney

was/
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was decidedly hydronephrotic, only a thin rim of renal
tissue remaining. The kidney and pelvis showed no nsked-
eye evidence of an inflammatory lesion. ‘The left ureter
was dilasted, but no apparent cause for this was discovered.
A small ureter, ending blindly at the pelvic brim, was
found on the right side. These 2 cases along with that of
renal hypoplasia, where both kidneys were only the size

of haricot beans, will be discussed fully in the section
dealing with congenital renal snomselies. In the remaining
4 children, the chronic lesion was at an early stage in

3 and more advanced in the 4th. The naked-eye appear-
ances of the kidneys in these 4 children did not at all
correspond to the lesion found on microscopic examination,
an acute type of disease having been diagnosed even in the
cases where histologicelly marked proliferative changes
and even dense fibrosis were found. The organs in three
of the four cases were swollen, oedematous, and irregularly
mottled on section, and the capsules were only very slightly
adherent, and, on stripping, left a surface free from any
noteworthy irregularity, the glomeruli in one appearing as
transparent points. In the fourth case, that of an infant
aged 4 months, the kidneys were small and the surface ir-
regularity was apparently due to persistent foetal lobula-
tion very commonly seen in infants. The capsules in this
case were slightly adherent, and the kidney substance was
deeply congested, the subcapsular stellate veins being in-

jected./
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injected. On section, the markings were considerably dis-
torted, with ill-marked distinction between cortex and me&mnai
resulting from irregular congestion affecting both organs.
Microscopically, the 2 sub-acute cases showed en-
largement of the glomerull, some being still in the acute
inflammatory stage, though, in the majority, the capsule of
Bowman showed very definite crescent-formation along with
fibrosis of the tufts, and adhesions between capsules and
tufts. Relatively few glomerull were completely fibrosed.
The most striking feature in the tubules was haemorrhage,
many of the convoluted tubules being filled with red blood
cells, the latter indicating the presence in the glomerull
of a still active lesion, Addis and Oliver (1931). The
secreting epithelium showed very marked cloudy swelling in
one case, whille 1n the other many cells were vacuolated,
apparently from the dissolving out of fatty globules, while
granular débris and many hyaline casts were found in the
lumina, in addition to the red cells, in both cases. Some
tubules were dllated, with flattened epithelium. The inter-
stitial tissue in both was only slightly increased, with
early fibroblastic peri-glomerular proliferation, and
scanty focli of round-cell infiltration in the cortex. No
significant changes were apparent in the vessels. Frozen

sections were stained for fat in one instance, when many

convoluted tubules were found loaded with fat droplets,
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while some cells had ruptured, setting free their fatty
contents in the lumina of the tubules. Some of the ascend-
| ing loops of Henle also contained fat, while small fat
globules were seen in the epithelium of the collecting
tubules. A falir amount of the fat was doubly refractile.
The four chronic cases showed varying degrees of prolifera-
tion in the glomerull and interstitial tissue. 1In all 4,
practically all the glomerulil were diseased, some being
still in the acute inflammatory stage, the presence in each
instance of red blood cells in groups of convoluted tubules
confirming this fact. Glomerular fibrosis was generally of
extra-capillary type, with adhesions of varying degree
between tuft and capsule. Peri-glomerular fibrosis was
well-marked and some glomerull in all sections were com-
pletely hyalinised, though only in one of the 4 cases were
glomeruli the seat of such extensive damage found in large
numbers. In this last case, proliferative interstitial
changes were also marked, though the regular distribution
of fibrosis and the absence of dense scar formation with
contraction would explain the lack of nodularity on naked-
eye examination, the kidneys in this case being still
swollen and smooth at autopsy. Cellular infiltration was
evident in this case, and was both focal and diffuse in
arrangement. The tubules in these 4 chronlc cases showed
varying degrees of distortion, many being greatly dilated.
The/
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The even diffuse distribution of the interstitial fibrous tissue
overgrowth in all did not, however, separate large groups

- of tubules with the production of "islands" of tubular
hyperplasia, but these structures tended rather to be
isolated in small foci. Some tubules were collapsed,
shrunken, and atrophled, though the epithelium varied from
a flat to a high cublcal, apparently hyperplastic type.

One case in particular showed marked tubular regeneration,
with irregular epithelial proliferation, the hyperchromatic
cells often being heaped up at one side of the tubule.
Though the nuclei of such regenerating cells were large and
irregular, mitotic figures were rare. The altered tubules
enclosed various abnormal contents. Fresh red blood cor-
puscles, as stated, were fairly abundant, or casts derived
from these. Hyaline, granular and collold casts in varying
numbers were all present in addition, as well as swollen
desquamated epithelial cells. In no case were the blood
vessels, large or small, the seat of any noteworthy patho-
logical change. At autopsy, various acute inflammatory
complications were found 1n the sub-acute and chronic cases.
One of the 2 patlents with a sub-acute nephritis died of
streptococcal peritonitis, this case being further compli-
cated by severe purpura. In the other, nephritis was the
only lesion found at autopsy. Of the four chronlc cases,
one showed broncho-pneumonic consolidation with foci of
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suppuration, another, early broncho-pneumonia, a third,
gastro-enteritis, while the fourth patient died in a con-

| vulsion, the brain in this case showing marked oedema and
congestion. With regard to oedema, in one of the sub-acute
cases there was oedema of the sub-cutaneous tissues and of
the liver; in the other, oedema of the feet and ankles only;
while more or less extensive dropsy involved the sub-
cutaneous tissues and the various serous sacs in 3 of the

4 chronic cases under discussion. The remaining patient
showed no evidence of dropsy. The brain was examined in

- this series only in 2 of the patients with an early chronic
nephritis. In both instances it was oedematous (one case
mentioned above). The heart was hypertrophied in 2 of the
4 chronic cases, and was normal in the 2 patients with a
sub-acute lesion.

Clinical Findings in Sub-acute
and Chronlc Nephrlitis.

In some of these chlldren there was nothing in the
history or on clinical examination to suggest the presence
of nephritis. Thus the patient with the most chronic type
of renal lesion (aged 6 months) was admitted with cer-
vical adenitlis and a discharging sinus in the right side
of the neck. Sinus forceps were inserted, when a second
deep abscess was opened. The child appeared well for about

12 hours thereafter, but about mid-night he became very

restless./
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restless. Tracheotomy was performed at 3 a.m. and the
breathing was relieved, but the child died 12 hours later.
(Broncho-pneumonia was the only lesion found post-mortem

in addition to the nephritis in this case.) The urine was
not examined. Of the other 3 patients with a chronic neph-
ritis, one, Zi}gnfant of 4 months, was healthy until about
4 weeks prior to admission when screaming attacks began,
followed two weeks later by a swelling round the eyes, and
two days before admission by swelling of the neck. The
urine contained abundant albumin and blood, while granular
and cellular casts, along with red and white blood cells
were found on microscopic examination. In another patient,
a girl aged 7 years, there was a history of angina seven
weeks before admission, followed 2 weeks later by puffiness
of the face and oliguria, the urine being red in colour.
The whole body was oedematous on admission, and the urilne
constantly contained abundant albumin and blood, specimens
being examined daily for a month. Blood, granular, epithelia
and hyaline casts were also found mlcroscopically. The
urine was cultured on two occasions, the first specimen
yielding a mixed growth of coliform bacilli, staphylococcus
and streptococcus, and the second, a coliform growth only.
The remaining patient, aged 1 year and 11 months, was dead
on admission, and no definite history was obtained(male child)

Of the 2 sub-acute cases, one occurred in a male
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infant of 6 months, who was healthy till the age of 6 weeks,
when he had chicken-pox, after whichthe stools became green.
' His feet began to swell and oedema spread to involve the
legs and abdomen, and oliguria was noted during this time.
Blood and albumin were found in the urine on admission.

The oedema decreased in hospital, but diarrhoea persisted
and the patient gradually became weaker, death resulting
about 6 weeks from the time of onset of nephritic symptoms.
The second patient with a sub-acute lesion was a girl aged
6% years, who developed pain and swelling of the feet and
ankles 3 weeks before admission, purpuric spots appearing
in the skin shortly after, accompanied by haemorrhages from
the stomach, bowel and bladder. The urine thus contained
blood along with albumin.

Etiology of Sub-acute and Chronic
Nephritis.

In this group, 2 factors must be taken into account:

(1) the chronic proliferative lesion, (2) the acute element
present, as indicated by the presence of blood in the renal
tubules. (Of the total 9 patients in this group, only the 2
sub-acute and 4 chronic cases are discussed here, the 3
with?éevere anatomical renal abnormality being dealt with
elsewhere).

In the first sub-acute case, the onset of nephritis
probably dated from the attack of chicken-pox. In many
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acute fevers where nephritis is focal in distribution, the
renal disease is silent clinically until an acute exacerba-
tion directs attention to the kidneys. The gastro-enteritis
possibly accounted for the acute element in this case.
The second patient with sub-acute nephritis had pain and
swelling of the feet and ankles three weeks before death,
followed by purpura. The crescent formation which involved
a large proportion of the glomerular capsules was suggestive
of an older lesion, and the purpura was possibly responsible
for the acute exacerbation, since purpura of rheumatic type
is sometimes associated with acute nephritis.

Of the 4 chronic nephritic cases the first, an
infant aged 4 months, was apparently healthy until about
one month ante-mortem, when he developed the symptoms of
acute nephritis, and in such a young infant the disease
might possibly progress to a proliferative stage in a very
much shorter space of time than in older persons, where
regenerative processes are slow, and where there is also a
greater resistance to degeneration. Democh (1902) considers
that three weeks in a young infant would suffice to pro-
duce a contracted kidney. The second patient, aged 7
years, gave a history of acute tonsillitis 11 weeks before
death, puffiness of the face developing 2 weeks later.
Here, on histological examination of the kidneys, much
haemorrhage into the tubules was found, but well-marked

proliferative/
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proliferative changes were also present iIn the interstitial
tissue and in the glomeruli, some of these being completely
| hyalinised. As this patient had unhealthy cryptic tonsils
and many carious teeth, the possibility remains that a
previous tonsillar infection had inaugurated the nephritis
in a mild form without obvious clinical symptoms.

In the third child, who dled after tracheotomy
within 24 hours of admission, the history was inadequate,
and there was nothing to indicate whether the cervical
adenitis present was a chronic focus of suppuration which
had originaliy damaged the kidneys, or if thils was a recent
complication merely causing exacerbation of a pre-existing
renal lesion. The last patient in this group was dead on

admission, and no history was obtained.
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CHRONIC NEPHRITIS.

Discussion.

From & survey of the literature, chronic nephritis is
distinctly less common in children than in adults. BrtHning
and Schwalbe consider it rare in the former, when it is gener-
ally the result of acute nephritis, though more rarely spon-
teneous. MThese guthors are of the opinion that chronic neph-
ritis in children differs little from the same form of the
diseasse in adults. In the opinion of Blackfan and Hamilton
(1925) the chief distinction between adult and juvenile
nephritis is the fact that in the former chronic forms pre-
dominate, while écute forms are almost exclusively seen in
peediatric clinics. Various writers have traced cases of acute
nephritis in children for months or years, after the acute
attack to find the percentage terminating in chronic disease.
James (1921) investigated & series of 67 children with acute
nephritis between the ages of 2 and 12 years, and found that
9 or 13.3 per cent. of these developed chronic nephritis,
though in only two cases was the disease considered severe.

He concludes that the great majority of children recover com-
pletely from acute nephritis,since a number of those re-examined
by him at varying intervals after the original attack had

passed through acute infectious diseases with no sign of rensal
involvement, and he agrees with Hill (1919) and Guild (1931)
that if recovery from an acute attack of nephritis is complete,

the/
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the patient shows no more tendency to subsequent renal in-
volvement than children who have never had nephritis. In this
connection Gray's (1933) findings may be of interest. He
examined the kidneys of 3 relatively young individuals, who
had passed through an attack of acute nephritis with recovery
a short time before death. One was a child who recovered from
acute nephritis, about 2 months prior to death from rheumatic
carditis. Another, a young man who died as the result of an
accident 3 months after recovery from acute nephritis. 1In
both cases the nephritic process was of approximately 3 weeks!
duration. No evidence of renal disease was found in either of
these cases. The third patient was a man aged 32 years, who
died of pulmonary embollism after operation for hernia when
apparently in perfect health, the urine showing no abnormality.
A year previously he had had an attack of nephritis 1lasting

2 months. The kidneys in this case were of normal size, and
the capsules were not thickened, but were slightly adherent

to a very slightly granular surface. The cut surface showed
no evidence of abnormality. Histologlical examination revealed
a mild degree of post-nephritic change, consisting of hyalin-
isation of glomeruli, with crescent formation, along with
tubular atrophy in small scattered foci. Of the 3 cases,
“therefore, only in the patient where nephritis had lasted for
two months was there any permanent structural alteration in
the kidneys. Guild(1931) gives acute nephritis a good progno-
sis/
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prognosls in children, the better the younger the patient.

and finds that when the urine falls to clear completely
albumin may be present for years without impairment of the
general health. MacAdam (1933) quotes the opinion of Evans,
that residual albumin from a previous renal lesion may have

no more significance than the scar of a perfectly-healed skin
lesion. Wyllie and Moncrieff, on the other hand, emphasize
the Importance in post-nephritic patients of even a faint
trace of albumin assoclated with excess of cells in the cen-
trifuged sediment, which they consider definitely of patholo-
gical significance. Lyttle and Rosenberg (1929) followed 58
members of a series of 99 children with acute nephritis for
periods varying from 1 to 7 years, and found a chronic lesion
in 9 of these (15.5 per cent.), chronicity resulting as often
from a mild as from a severe initlial lesion. They conclude
that probably some persistent or recurrent focus of infection
prevents the renal inflammatory condition from healing. Osman
(1925) finds a higher percentage of persistent impairment of
renal function than most authors - 35.7 per cent. in a series
of 56 juvenlle cases. On comparing the prognosis of nephritis
in children with that in adults, Hume and Nattras's (1927)
figures are of interest. These writers, investigating the out-
come of 281 cases of acute war nephritis, found no definite
evidence of renal disease in 45.5 per cent., thus leaving 54.5

per cent. with evidence of chronic nephritis, advanced in 9.5

per/
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per cent. and gradually progressive in 45 per cent. These
figures are much higher than those in the statistics just
given for children.

The incidence of chronic nephritis after an acute
attack developing in the course of scarlet fever has been
widely studied in various countries. Rosenfeld and Rechten-
stamn (1912) re-investigated at intervals between 9 months
and 10 years, 93 children of whom 52 had albuminuria on dis-
missal. No single case showed a severe degree of nephritis,
though 10 children had albuminuria, accompanied in 7 instances
by cells in the sediment, and in one case by high blood pres-
sure. The severity of the original disease as deduced from
uraemic symptoms had no influence on the development of a
chronic renal lesion. S8rensen (1891) agrees that the great
proportlion of cases of scarlatinal nephritis end in cure.

In his opinion the severity of the renal lesion can be cor-
related with the severity of the throat complications in
scarlet fever. According to Hansbo;gfﬁ?go, the general view
that scarlet fever often leads to contracted kidneys is in-
correct, since in his investigation of 284 children who had
suffered from scarlatinal nephritis 1 to 10 years previously
259 were normal. One had chronic albuminuria lasting for 5
years after acute nephritis, with no other signs of renal
involvement, and in only one patient had chronic nephritis

developed, though even thls case the author does not regard
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as a result of scarlatinal nephritis. Twenty-three patients
in this series had orthostatic albuminuria, but Hansborg finds
that scarlet fever 1s not more frequent in the history of
patients with this type of albuminuria than in normal persons,
so believes that orthostatic albuminuria in these patients
cannot be attributed to scarlatina.

In the haemorrhagic type of nephritis so common in
childhood there &re some differences of opinion as to the final
result. While all authors agree that this type 1s rarely
fatal, complete cure, according to Paterson and Wyllie (1926),
takes place in less than half of the cases, 44.4 per cent.),
and Hill (1909) agrees that ultimate impairment of renal
function is more frequent than the mildness of the original
disease would lead one to expect, though Wyllle and Moncrieff
(1926) find that, as a rule, the primary attack heals without
sequelae. Fallure of the renal lesion to clear appears to be
due in some cases to the persistence of some focus of infec-
tion. Lyttle and Rosenberg (1929) and Alport (1932) believe that
residusl foci may be found in the tonsils, antra, sinuses,
teeth, or even in the bowel, though the last structure is not
often suggested as a site of focal sepslis in nephritis, and
Guild (1931) finds that, though a number of her patients re-
covered entirely in spite of neglect of focl of infection,
some patients with persisting urinary abnormalitles showed

such foci. Addis and Oliver (1931), on the other hand,
believe/
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believe that the continuance over years or decades of a slow
disintegration of the renal architecture may be the result of
structural disorganisation produced in the initial stage of
the disease, and that 1t would not be necessary to hypothecate
the continued action of any toxin. The endotoxin of scarlet
fever might act only for a day or an hour, in the opinion of
these authors, and yet 1ts effect on the kidney might not
reach full fruition until the death of the patient in uraemia
20 or 30 years later. Similarly, Volhard and Fahr trace a
typical case of secondary contracted kidney to an attack of
erysipelas 22 years previously. Bell and Hartzell (1922)
again, consider that the progressive nature of the lesion is
due to repeated acute exacerbations of glomerulo-nephritis.
Though evidence for assoclated streptococcal infection 1s very
convincing in acute cases, fairly good in sub-acute, and not
at all in the chronic group, i1t does not appear to these
authors that such data exclude a primary infection, since
clinical histories are often unsatisfactory, and patients may
have forgotten a mild infection years before. Emerson (1921)
distinguishes in chronic renal disease two components; the
underlying permanent element, and the superimposed acute
exacerbation. He believes that chronic nephritis is not a
progressive disease varying in severity at different periods,
but rather a succession of slight distinct acute diseases

which are distributed over years, each adding a 1little to the

permanent/
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permanent damage of the kidney as a whole. He believes that
the patient does not suffer from one attack of nephritis, but
from a thousand and one. Mitchell and Guest (1931) agree that
bacterial infections, especially of streptococcal nature, may
cause chronic as well as acute nephritis. These authors
stress the importance of hereditary and familial predisposi-
tion to nephritis. Such a factor 1s well recognised in both
the acute and chronic type of lesion, and to it may be attri-
buted some of the juvenile cases where chronic nephritis has
an insidious onset, with no demonstrable general or focal in-
fection as a possible source. In adults, the same explanation
may serve but one must also take into account, as Bell and
Hartzell suggest, the fact that some mild infection, though
forgotten by the patient, may have proved the starting-point
of the disease, or a focal type of lesion resulting from some
infectious fever and clinically silent, may have led to & slow
insidious type of contraction, the "nephritis répens" of
Russell (1929). That chronic nephritis may be found in young
children and even in infants has been amply demonstrated in
the literature, while in some cases it would appear to date
even from intra-uterine existence. Thus, Carpenter (1905)
describes a case of interstitial nephritis with cirrhoslis of
the suprarenal glands in an infant aged 5 weeks, who was
healthy for 10 days after birth, but became very oedematous
thereafter. At post-mortem, chronic nephritic changes were

found/
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found in the renal interstitlal tissue, while the glomerulil
were atrophied and the small arteries thickened. The supra-
renal glands were also the seat of chronic inflammatory change.
Hellendall (1897) reports death from chronic nephritis in two
children, one aged 2 years and the other 6 months. The mother
herself suffered from chronic nephritis, which, in the author's
view, began before the birth of the first of the two children
mentlioned here, though she had scarlet fever in childhood and
had always been sickly. Hellendall believes that nephritis

in the case of these 2 children began in foetal 1life, since both

the inheritance of the disease and the disposition to acquire
it can be transmitted to the offspring. In this article
another feature of interest is the fact that relatives of both

the parents of these two children suffered from nephritis.

Syphilis could be excluded as an etlological factor in the case oi’;

these infants. Democh (1902) reports another classical case
in an infant healthy at birth, but who died with signs of
renal disease at the age of 2 months. This case, however, is
regarded by various authors as possibly of the nature of a
pyelonephritis with scarring., since the lesion was much more
pronounced on the right than on the left side. Fr8lich (1906)
records other 2 cases of chronic familial eongenital nephritis
in infancy, where there was no history of nephritis in the
mother during pregnancy. The first of these two children was
quite healthy after birth, but failed to thrive and at the

age/
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age of 4% months, albumin and casts were present in the urine,
and persisted until the death of the child at 11 months. The
second patient, also normal at birth, began to sicken at the
age of 14 days, and albumin and casts appeared in the urine
and persisted until the death of the patient at the age of 15
months. Autopsy showed typical contracted kidneys.These cases
appear to resemble closely a series more recently described
by various writers in this country, Morley Fletcher, Barber,
Paterson, Miller and Parsons, and Naish. Morley Fletcher
(1910) reports the case of & child with polyuria, the result
of chronic renal disease, who had not grown since the first
year of life, and who suffered from polyuria and polydipsia.
Genu valgum developed at 5 years of age. The case was regar-
ded as one of infantilism associated with, or due to, chroniec
renal disease, dating from intrauterine existence. Miller and
Parsoms 1912), and Naish (1912) describe other similar cases,
in some of which polydipsia and polyuria had been present
since birth, with impairment of growth since infancy. Congeni-
tal syphilis could be excluded as the etiological factor.
Paterson (1921) reports another similar case in a child born
with abhormality of the hands and feet from twisting of %the
wrists and ankles. Barber (1926) published a collected series
of 17 cases. All these patients were dwarfed in stature, -
the height at puberty being generally about 10 inches less
than the average. Only three of these 17 children died
without/
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without bony deformities. Autopsy in 8 revealed small kidneys
with pure chronic interstitial nephritis. On microecopic
éxamination, the smaller arterioles showed some thickening,
but clinically there were no obvious arterial changes, and in
only one instance was the blood pressure raised. Bony defor-
mities in the other 14 were generally of the nature of a genu
valgum, though the wrist- and ankle-joints were also affected
in some. The earllest age at which some bony deformity was
noted in this group was 7 years, the usual age of onset being
between the ages of 11 and 14 years. Blood urea was high in
all these patients, reaching 300 m.g. per cent. The first
stage of this disease is seen in young children who fall to
develop, suffer from thirst and polyuria, the condition being
insidious and resembling dlasbetes. Later, bony abnormalities
develop towards puberty, the children being typical renal
dwarfs with late rickets. Three children died at the age of
14, 15 and 22 years respectively, without bony deformities,
though symptoms of interstitial nephritis had been observed
for several years. Death in the great majority of such cases,
in the author's experience, takes place before the end of the
second decade. Parsons (1927) from a study of the bone
changes concludes that they are of true rachitic type and that
the primary cause is the inability of the kldneys to excrete
phosphorus, the blood calcium being kept at a comparatively
high level by mobilisation of calcium, the latter being

mobilised/
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mobilised from the bones to prevent the onset of tetany, the
bone deformities associated with renal infantilism being those
of true low-calcium rickets. The blood shows marked lipaemia,
nitrogen and phosphorus retention, and acidosis is also a
feature of such cases, indicating failure of the diseased kid-
neys to excrete acid end-products of metabolism.

Another type of chronic renal disease of rare occur-
rence in childhood is that resulting from arterial disease,
primary or genuine contracted kidney according to the older
nomenclature, but now generally known as malignant nephro-
sclerosis. Cages of thé type have been reported among others
by Glaser (1918), by Schwartz (1924), by Ask-Upmark (1929),
and by Gray (1933). Glaser's case concerned a female child
of 10 years, whose mother died of renal disease during
childbirth, and whose sister died at 2% also from nephritis.
The patient herself was healthy during the first year of
life, but at 15 months polyuria and polydipsia appeared, with
a8 trace of albumin in the urine. The child was in a state
of mental deficiency amounting to idiocy. At 10 years of age
she had hard arteries,‘a systolic blood pressure of 160, and
hypertrophy of the left ventricle, with accentuation of the
second aortic sound, in addition to albuminuric retinitis.

Thé Wasserman reaction was negative. Diphtheria was the im-
mediate cause of death. At autopsy, both kidneys were small,
‘with a granular surface, and primary contracted kidney was

diagnosed./
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dlagnosed. 1In a case of Heubner's quoted by Glaser, an
exactly slmllar type of renal lesion occurred in a mentally
deficlent child. The latter believes that this condition is
probably due to hypoplasia of the renal vessels, and that the
mental condition of the patient might also be associated with
under-development of the vascular system. Ask-Upmark's (1929)
article also deals with malignant nephrosclerosis. Of his 8
cases, 6 occurred in the second decade, the two youngest both
being about 12 years o0ld at the time of death. A feature in
this group was the association of unilateral hypoplasia with
deformity of one or both kidneys, which showed a peculiar
abnormality in the form of a long narrow process reaching from
the pelvls to the superficial cortex, where an indentation of
the surface marked the end of this elongated calyx. A sure
criterion of primary hypoplasia, according to this author, is
reduction in the number of renal elements, one of the kidneys
in his series having only 2 pyramids. The arteries in these
patients were markedly abnormal, with splitting and hyperplasia
of the elastic lamina and increase in the interstitial tissue.
He concludes that this type of kidney, with renal hypoplasis
and deficiency in renal elements, 1s often affected in youth
by disease processes running the course characteristic of
malignant nephrosclerosis, and that the more pronounced the
malformation the greatggy;redisposition to renal disease.

This view is supported by other investigators who find this

true/
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true also in the case of a solitary kidney. Thus Pepper and
Lucke (1921) report a case of chronic glomerulo-nephritis in
a single kidney with death at the age of 14, following scarlet
fever 7 years previously, resulting in chronic 1ill-health.
Anders (1910), on collecting the statistics of various authors,
concludes that more deaths are due to kidney disease among
subjects with a congenital single kidney than among normal
individuals, and that either acute or chronic nephritis gives
a worse prognosis where renal agenesis exists tha@'where both
kidneys are normally developed. According to this author
46.5 per cent. of all single kidneys show morbid changes, and
42.3 per cent. some form of chronic nephritis, while Rolleston
(1916) considersdystopic kidneys peculiarly liable to disease,
especially if the misplaced organ be single. The explanation
generally given is that such organs- cannot react to any
excessive strain, and this is supported by the experiments of
Bell and Hartzell (1922), who found that removal of three-
quarters of the renal tissue produces renal insufficiency,

the kidney remnant undergoing degeneration apparently as a
result df excessive functional strain. Developmental renal
abnormalities favour not only the development of nephritis,
but render such an organ prone to other infectlons. Thus,
Browning et al (1933) state that in chronic urinary carriers
of B. Typhosus, where the bacilli are restricted to the urine

from one ureter, a unilateral developmental abnormality may

be/



150.

be the cause determining localisation of the bacilli to one
kidney. Schwartz (1924) describes 3 cases of malignant
nephrosclerotic type, the first in a male child of 33 years,
with a complaint of sharp epigastric pain and headaches. The
skin was dry and wrinkled, and the temporal arteries were
plainly visible. The systolic blood pressure was 250, and the
diastollic 195. Retinitis was present with narrow arteries,
and also o0ld and fresh haemorrhages. The urine showed a trace
of albumin and a few red and white cells. Haemorrhage from
the bowel ushered in the fatal termination. The second case
concerned a female child of 11% years, in whose family there
was no history of renal disease. The systolic pressure here
varled between 180 and 240, and albuminuric retinitis was
present. During the last week of 1life the child passed a clot
of blood per rectum, and purpura appeared. At autopsy the
left ventricle was immensely hypertrophied, with patches of
atheroma on the aorta, and nodules at the orifices of the in-
tercostal arteries, with irregular thickening of the systemic
vessels. The right kidney here showed congenital hypoplasia,
with dense fibrosis surrounding the glomeruli and atrophic
tubules, and the thickening of the arteries which showed
enormous hyaline swelling of the intima, with narrowing of the
lumina. TUlceration of the ileum accounted for the intestinal
haemorrhage in this case. A third female child was also 113
years o0ld, with no family history of nephritis, when swelling

appeared/
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appeared round her eyes and shortly thereafter she had a suiden
convulsive seizure, followed by coma. The gystolic blood
pressure in this case rose to 215. and she died in a convul-
sion. In this group of 3 cases no definite etiological fac-
tor was present. A history of scarlet fever was present in
one patient, but was absent in the others. Nitrogen retention
in this group was only moderate. Gray's (1933) case was that
of a female child aged 8% years and backward mentally, admitted
to hospital unconscious, with a long-continued history of
severe frontal headaches. The blood pressure was 160 systolic
and 120 diastolic, and the heart was over-acting. Retinal
leslons were found on ophthalmoscopic examination. The urine
contained a marked trace of albumin, in which a few cells were
found on mlicroscopic examination. Repeated attacks of uncon-
sciousness occurred in the ensuing 11 months before the
patient's death in uraemia. At times the urine became red,

an acute exacerbation thus being suggested. The blood-
pressure rose gradually, reaching 250 systolic just before
death. The blood urea remained only slightly above normal,
until a uraemic element developed shortly before death. At
autopsy, arteriosclerosis was found in the coronary arteries,
and the abdominal aorta showed definite nodular atheroma for
about one inch. The heart was much enlarged, the left ven-
tricle in particular being greatly hypertrophied. The kldneys

showed irregular congestion, and on section the left cortex

was/
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was very narrow and the organ was only about half the size of
that on the right, the latter being smooth and very pale, with
some petechlal haemorrhages. Histologically. arterial

changes were striking, the medium-sized arteries displaying
hypertrophy of the media, while the smaller vessels showed
various changes, sometimes extreme hypertrophy of the media
alone or combined with thickening of the intima,hyaline ar fatty
change belng present, and the lumen being almost occluded in
some instances. There was no proliferation of eléstic tissue.
These severe changes affecting the small and smallest vessels
recall Volhard and Fahr's essential vascular lesion in their
cagses of adult malignant nephrosclerosis. 1In Gray's patient
there was 1little evidence of an inflammatory lesion in the
glomerull, the majority showing hyaline changes of ischaemic
nature. Some interstitial fibrosis was present, but there

was no marked cell infiltration. In the right kidney changes
similar to those described were present, but to a less severe
degree. The arteries in the liver, spleen, pancreas, heart,
and voluntary muscles showed medlal hypertrophy alone or com-
bined with hyaline degeneration of the intima. Such cases as
these just described show that malignant nephrbsclerosis or
primary contracted kidney, with a vascular lesion as the es-
sential component, can occur even in young children, and in
them the condition, though very much rarer than in adults,
appears to be of exactly similar type, though with the IlImpor-
tant/
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important difference, namely, that while in gadults the
proportion of males to females is about 2 to 1, in children
this proportion is reversed - the disease preponderating in
the female sex. In young subjects, in addition, some rensal
mal-development or hypoplasia is present in a strikingly
large number of the reported cases. It would appear, there-
fore, that malignant nephrosclerosis in children attacks
kidneys already handicapped in development, presumably by
defective arteriogenesis, the mgl-developed arteries them-
selves readily undergoing degenerative changes.

The study of chronic renal disease in children cannot
be left without mentioning another type, first called by
Heubner (1908) "Paedonephritis,” and since described by
various writers. This is a mild type of renal lesion often
discovered only on examination of the urine, since it can
last for years without producing oedema or any of the usual
sequelae of nephritis, such as rise in blood pressure, cardiac
hypertrophy, retinal changes, or uraemia. Paedonephritis may
be due to hereditary predisposition or may result from one
of the infectious fevers, or from angina. 1In the urine is
found a moderate amount of albumin, with hyaline casts, epi-
thelial cells, and only scanty red blood corpuscles in the
sediment. Since the albuminuria is often of orthostatic type,
paedonephritis has been regarded by some investigators as
orthostatic albuminuria of unusually severe type, though

Heubner/
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Heubner objects that in paedonephritis, formed elements are
present, while these are absent in orthostatic albuminuriea.
The type of child with paedonephritis tends to be sickly,
easily tired, with headaches and indefinite pains. In many
instances albumin is discovered by chance on routine exam-
ination, or appears insidiously after some infectious disease.
This type of renal lesion would appear to be closely related
to some of the other albuminurias of childhood or adolescence,
- orthostatic or cyclical albuminuria. Capon (1926) believes
that Heubner's paedonephritis 1s the same condition as Vol-
hard and Fahr's'%ocalqnephritis. Long (1928) agrees that in
this type of leslion hereditary tendencies play an important
dle. He records the case of a mother with a cloud of
albumin in the urine and abundant hyaline and granular casts.
Her children appeared healthy, but examination of the urilne
of each showed a trace of albumin in assoclation with hyaline
casts. Four generations of her famlly had suffered from
Bright's disease. Several other patients, he mentlons, were
rejected for 1life insurance on account of albuminuria, and
the urinary sediments of these patients also contained hyaline
casts and a few red blood corpuscles. In the majority of such
patients a focus of infection was found in the tonsils or
nasal sinuses, and on removal of the latter the urine became
normal. It should be mentioned, however, that Addis and
Oliver (1931) found traces of albumin and even casts and

scanty/
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scanty red blood corpuscles in the urine of apparently healthy
young adults, and this fact led them to regard Bright's dis-

- ease as a condition differing from the normal not qualitative-
ly, since albumin, blood and casts can be present both in
healthy persons and in nephritic subjects, but quantitatively,
Bright's disease being & lesion where more albumin, blood and
casts are present than in hesalthy individuals. MacAdam (1933)
also comments on the fact that 5 per cent. of 60,000 men
physically fit, investigated during the war, showed albumin-
uria. Such individuels were no more liable to develop neph-
ritis than those with no trace of albumin in the urine. Mac-
Adam thinks that unless an excess of casts is found in the
urinery sediment, this mere fact of the finding of a trace of
albumin should not be considered as indicative of a renal
lesion.

BLOOD DISEASES COMPLICATING CHRONIC NEPERITIS.

A final aspect of chronic nephritis calls for a brief
note - namely, the tendency to ansemia and haemorrhages associ-
ated with this type of renal disease. Thus in two of the9 +
cases of sub-acute and chronic nephritis, severe purpﬁra ocecur-
red 2 to 3 weeks before death in each instance, with hsemor-
rhages into the skin and severe bleeding from the stomach,
bowel,and bladder. Garrod, Baetten, Thursfield, and Paterson
(1929) find nephritis, generally of haemorrhagic type, & rare com|
plication of purpurs,especially of Henoch's type,characterised by |

severe/
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severe crises of abdominal pain, often accompanied by vomiting
and diarrhoea with blood in the stools. Sometimes sgevere
arthritis is also present. Ramond (1929) agrees that the type
of purpura with a tendency to renal involvement has three es-
sential features: (1) purpuric eruptions, (2) painful joints,
(3) gastro-intestinal upset. On the other hand, purpura may
be secondary to nephritis, appearing at times in chronic
Bright's disease as a manifestation of the underlying cachetic
condition. 1In the two cases mentioned above, one of sub-acute
nephritis, and one of chronic nephritis occurring in a single
kidney, purpura in the former would appear to be primary, since
a purpuric eruption followed pain and swelling of the feet,
though in this case abdominal pain was abgent until peritonitis
developed as a terminal event. The acute exacerbation with
abundant tubular haemorrhage of the underlying sub-acute renal
lesion was possibly secondary to the purpura. In the other
instance where chronic nephritis occurred in a single kid-
ney, there was a history of listlessness for a year before
admission to hospital, and purpura appeared with no ante-
cedent rheumatic or gastro-intestinal disturbance. Bleed-
ing from the bowel was severe and might be regarded as

part of the haemorrhagic tendency, associated with chronie
Bright's disease as, for example, in two of the cases des-
cribed by Schwartz. Cabot (1932) reports a case somewhat

similar to that just deseribed in a female child aged 15 years,
admitted/
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admitted as a case of severe purpura, with blood oozing from
the mouth and nose. At autopsy, the kidneys showed severe
chronic nephritis, the purpura in this case being regarded by
the author as secondary to the renal lesion. Severe anaemia,
sometimes so profound as to suggest the perniclous type, 1is
another blood disease frequently associated with chronic neph-
ritis. Naegell (1923) states that some French writers con-
slder chronic nephritls as one possible cause of pernicious
anaemia. In the present investigation, blood counts were done
in only 2 chronic cases, one being the chlld with the single
kidney mentioned above, whose red cells fell to 1,770,000 per
c.nm. Severe haemorrhages, were.however sufficient to

account for marked anaemia in this case. 1In the?%gzgent with
chronic nephritis, the red cells numbered 2,790,000 per c.mm.
Various writers mention the assocliation of severe anaemia with
chronic nephritis. Scarlett (1929) found that in 51 cases of
chronic nephritis the red cells averaged 2,780,000 per c.mm.,
and he believes that anaemia may be the only clinical mani-
festation of chronic nephritlis. He states further that the
presence of severe anaemla serves as an important polnt of
differentiation between chronic glomerulo-nephritis and mal-
ignant hypertension, the blood count not being lowered in the
latter. According to Brown and Roth (1922) the anaemia of
chronic Brigﬁt's disease may simulate the primary type. 1In
their study of 187 cases of chronic Bright's dlsease at the

Mayo/
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Mayo Clinic, 105 had severe angemia, excluding all cases with
macroscopic loss of blood. The average red cell count in these
105 patients was 3.31 millions, as against 4.22 millions in the
reméining cases. The platelet count in 8 of these anaemic patients
averaged only 152,000 per c.mm., and Brown and Roth consider that
the low platelet content of the blood may have some bearing on the
tendency to haemorrhage shown by some cases of chronic nephritis.
They regard the ansemia as due to inadequate hasematopoiesis, the
bone marrow suffering damage concomitantly with the renal and
cardio-vascular tissues. Ceconi (1905) believes that the action
of the toxins present in chronic nephritis has a paralysing effect

on haematopoiesis, resulting in insufficient production of cells.

CONGENITAL RENAL ABNORMALITIES.

On searching the post-mortem records in the Royal
Hospital for Sick Children for the last 15 years, the period
during which the cases of nephritis in the present series were
collected, 26 instances were found of some developmental renal
abnormality, exclusive of horse-shoe kidneys and minor degrees of
hydronephrosis. Of these 26 patients, 14 were msale, 11 female,
end in one ihstance the sex was not stated. The ages varied from
26 days to 131/3 years, though in 22 cases the children were un-
der 1 year of age, and in the remaining 4 the ages were 15 and 18
‘months, 22/5 and 131/3 years respectively. The types of
developmental anomaly can be grouped as follows:- 10 cases
where one kidney was absent; 9 cases where one kidney was hypo-
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hypoplastic; 7 cases with miscellaneous abnormalities. One ad-
ditional kidney removed at operation is deseribed in this sec-
tion. In the first group of 10 subjects with a single kidney,
the left organ was lacking in 8 male patients, and the right in
2 female children. The fact that the absence of one kidney was
generally left-sided and in male patients is in agreement with
the findings of other authors. Braning and Schwalbe quote
Klebs' statement, that it is generally the left kidney that is
absent, while a single kidney is found twice as often in males
as in females, and Dorland (1911) also finds s great prepon-
derance of renal abnormalities in male subjects, only 28 per
cent., according to this author, occurring in females. With
regard to the presence of a ureter, in 4 instances the ureter
as well as the kidney was completely absent on one side, in 5
oases this structure was not mentioned, and in one patient the
ureter could be traced two inches up from the bladder, becom-
ing lost thereafter in fibrous tissue. Braning and Schwalbe
state that where one kidney is absent, either the ureter is
altogether lacking or the vegical end may be present. These
authors believe that on microscopic search of the tissues in
the normal kidney region, traces of renal elements may be
found, and that entire absence of one organ is very rare.
Naked-eye examination of the single kidney in the 10 cases of
the present series showed simple hypertrophy in 4 instances,
in one of whieh the right kidney was as large as 2 organs

combined/
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combined, while the ureter was dilated. In other 2 instances,
the single kidney weas enlarged and hydronephrotic, also with

a very wide ureter. These two cases are included in the sub-
acute and chronic group of this investigation and have been
already mentioned, but the histological characters will be
fully described later in this section, as it was thought
advisable to place them along with other developmental abnor-
malities. One occurred in a girl aged 1% years, with chronic
glomerulo-nephritis, and the other in a male child aged 18
months, with & similar renal lesion, much tubular hyperplasia
being present in the latter as shown by the projection of
raised nodules of renal tissue from the sunken fibrous-tissue |
background. No obstruction was found in these cases to account
for dilatation of the ureter. 1In other two of the 10 cases

the single kidney present was at a lower level than normal,

once at the pelviec brim, and the seat of malformation in this
instance, only 4 calyces being present. In the other case,

the enlarged single organ was the seat of cortical abscesses.

0f the last two single kidneys, one was described as showing
nothing of note, while the other was enlarged and'pale. Thus
of the 10 single kidneys, apart from mere hypertrophy noted
in four of the organs, two showed severe chronic nephritis,
one was the seat of abscess formation, and two were in ab-
normal positions, one of these being malformed in addition.
The fact that disease was present in several of these single

kidneys also appears to correspond with the generally accepted
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view that a single kidney is peculiarly liable to pathological
changs, and this can happen even in young children, since
one of the patients with a2 chronic nephritis was only 18 months
of age. The second group of 9 cases, with one hypoplastic
kidney, includes 4 male and 4 female patients, and one whose
sex 1s not stated. The abnormal kidney was represented in 3
cases merely by a vestigial cyst-like structure, described in
one instance as the size of a raisin. The ureter in this case,
on beling traced up from the bladder, ended as a delicate
fibrous cord, extending up to this small structure. The right
kidney here was enlarged, with marked cloudy swelling and
fatty change. 1In the second instance, the right kidney was
represented by a small cystic mass with four lobes, the left
kidney being larger than normal, and the seat of congestion.
In the third case, the left kidney appeared as a small fibrous
mass in which were embedded several small cysts, thls struc-
ture showing nothing suggestive of renal tissue on naked-eye
examination. The right kidney was normal in size and appear-
ance, both macro- and microscopically. In these three in-
stances, therefore, only one kidney was present from the func-
tional point of view. In the other six cases in this group.
the size of the abnormal kidney varied from that of a chestnut
to half or one-third of the normal organ, the ureter being oc-
cluded in two instances. The small kidney in some of these

cases showed marked foetal lobulation, and in two instances
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the abnormal organ was lower than usual in position, lying

at the pelvic brim. In the case where the right kidney is
described as chestnut-sized, this vestigial organ was in

the  normal position, while the left kidney, of normal size,
was lower than usual, displaced towards the right side, and
connected to the right kidney situated immediately above it

by a narrow band of fibrous tlissue. In another instance, the
small kidney at autopsy appeared to be fibrosed, and on micro-
scopic examination a cavernous haemangioma was present, large
blood-filled spaces being present embedded in a fairly dense
fibrous stroma. In the remaining group of miscellaneous con-
genital abnormalities, numbering 7 cases, extreme hypoplasisa
of both kidneys was found in one patient. The noteworthy
feature in two instances was the abnormal position of one of
the organs. In one of these cases,the right kidney lying just
above the pelvic brim was the seat of pyelonephritis, while
the left kidney was in the normal site. 1In the other, the
left kidney was situated on the anterior aspect of the sacrum
Jjust below the bifurcation of the aorta. A fourth case showed
congenital cystic disease of the left kldney, with a ureter
present both at the pelvic and the bladder end, though both
portions ended blindly in fibrous tissue. In a fifth instance,
the right kidney was hydronephrotic, only a thin rim of renal
tissue remaining, though the ureter on this side was not
dilated, while the left kidney showed a less marked degree of

hydronephrosis./
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hydronephrosis. Minor degrees of maldevelopment were found
in the two remaining cases, one aged 10 and the other 14 days.
In the latter, a male infant, the right kidney cortex was ex-
tremely narrow in comparison with the medullar\y portion, which
was the seat of malformation, one large calyx occupying the
upper pole of the kidney and three small calyces the rest of
the organ. In the left kidney the distribution of the calyces
was normal. On histological examination of this kidney there
was no evidence of any pathological change, and fat was
negligible in amount, both in cortex and medulla. In the
former, a female infant aged 10 days, both kidneys appeared
rather larger than normal, with extremely narrow cortices,
though these showed no evidence of any inflammatory or other
lesion, and the cortical markings were quite regular. This
infant had a history of complete anuria with convulsions for

S days prior to admission. On catheterisation one drop of
urine containing albumin was obtained. ©No gross oedema was
present. No obstructive lesion was found anywhere in the
urinary tract at autopsy. On histological examination, the
kidneys were of normal infantile type, with prominent Malpi-
ghian bodies, which appeared closely packed together, from
lack of tubular development. There was no evidence of any in-
flammatory lesion, the only abnormality detected being the
presence of abundant fat, chiefly in the convoluted tubules.
Albuminuris may be present without for 1 to 2 weeks after

birth/
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birth any pathological significance. 1Indeed, according to
Ribbert (1884) albumin is present in the majority of infants
in the first few days of 1life. He believes that all the
albumin is derived from the glomeruli and is merely a contin-
uation after birth of an embryonic process, since foetal
glomerull are known to be permeable to albumin from lack of
development of the capillary walls, though, in addition, the
increased metabolliam at birth represents an important factor
in the process. According to the views of other investigators
the mechanical irritation of uric acid infarcts frequently
found at the apices of the papillae shortly after birth may
be of 1tself sufficient to cause albuminurla in young infants.

Histological examination was possible only in a few
cases of congenital deformity, in addition to the two Just
described, and was carried out in the cases of chronic neph-
ritis occurring in a single kidney, in the case where both
kidneys were the seat of marked hypoplasia, and in another
instance where bilateral hydronephrosis was present in asso-
ciation with a vaginal cyst, and finally in a case with one
vestigial and one normal kidney. A further case of unusual
interest was that of a kidney removed surgically, the seat of
lymphoid hyperplasia, which will be included in thils group,
though not forming part of the serles just described.

The two instances of chronic nephritis occurring in a
single kidney will first of all be dealt with. It is a
matter/
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matter of common experience that a solitary kidney is particu-
larly prone to develop nephritis. Cases are described by
Rolleston (1916) and Pepper and Lucke (1921), while Anders
(1910) states that of single kidneys 42.3 per cent. show some
form of chronic nephritis. The first of these two patients
was a male child aged 18 months, brought to hospital with no
history of renal disease, but with a severe angina of Vincent's
type of two weeks' duration. On admission, the child's gums
were 1n a sloughing condition, smears showing abundant fusiform
bacilli and spirochaetes. He died 2 days after admis-
sion and the urine was not examined. At autopsy in this case,
the left kidney and ureter were entirely absent. The right
kidney was much larger than normal and the seat of hydroneph-
rosis, with a very wide ureter. "Rolleston (1916) describes
dilatation and hypertrophy of the ureter in a single kidney,

~ the seat of nephritis, though in his case an obstruction was
found at the vesical end of the ureter. In the present case
no obstructive or other lesion was discovered to account for
this dilatation. The kidney substance was pale, with marked
surface irregularity, light yellowish nodules projecting from
a sunken,darker-coloured background. No gross lesion was
found at autopsy in any of the other organs, in thils case,

and there was no effusion into the serous sacs. On histolo-
gical examination all stages of glomerular involvement could

be traced from an acute lesion, with congested, cellular

glomeruli,/
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through various stages of proliferation with extensive ad-
hesions between capsule and tuft, to complete fibrosis and
shrinkage of the latter. Groups of tubules were greatly
dilatedlwith flattening of the epithelium and various ab-
normal contents in the lumina, many being filled with fresh
red blood corpuscles, while hyaline casts were also abun-
dant. In a few tubules small ingrowing papilliform processes
were noted. These areas of dilated tubules corresponded to
the nodules on the surface of the kidney and were separated
by dense strands of fibrous tissue, while a diffuse but
delicate fibrous-tissue network ramified between the indiv-
idual tubules in the areas of hyperplasia. This type of
lesion contrasts well with the group of cases of chronic
nephritis described in a previous sesction, where the prolif-
erated fibrous tissue was diffusely distributed, the surface
of the kidney remaining smooth.

The second patient with chronic nephritis in a single
kidney was a girl aged 131/3 years. The right kidney was
absent, though a ureter was found on the right side ending
blindly at the pelvic brim, and the right suprarenal gland
was in its usual position. The left kidney was extremely

hydronephrotic, only a thin shell of renal tissue being
present, so that in this patient, in view of the severe
chronic nephritis with destruction of many renal units, an
extraordinarily small amount of functioning renal tissue

remained at the time of death. The left ureter was dilated,
but/
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but a probe could be passed along it and into the bladder
without any evidence of obstruction. Regarding other abnor-
malities found at autopsy, the pericardial fluid was in-
creased and was slightly turbid with fibrinous exudate on
both pericardial surfaces. The infecting orgasn was a strepto-
gcoceous. Both ventricles, particularly the left, were the
seat of hypertrophy. The other serous sacs showed no abnor-
mality. The organs were pale as a result of snaemia and the
liver and spleen gave a marked iron reaction. A large amount
of blood was present in the stomach and bowel, apparently as
part of the purpuric condition since no ulceration or other
lesion was present to account for its presence. The uterus
was of bicornuate type. According to Dorland (1911) congeni-
tal renal defects are not infrequently associated.with mal-
development of other pelvic structures. The kidney on
microscopic examination showed an extremely abnormal pic-
ture. Glomeruli appeared very scanty, apparently from the
fact that a very large proportion of these structures had been
reduced to mere hyaline balls. Some of the remaining glomeruli
were greatly enlarged, while a few showed marked cellularity
and freedom from fibrosis, and were apparently still acutely
inflamed. Others showed commencing adhesions between tuft
and capsule. In others the process had advanced to marked
fibrosis, and all the intervening stages could be traced to

shrinkégQA and ocomplete hyalinisation. The tubules also

appeared/
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sppeared scanty and greatly hypertrophied and dilated, while
many had abnormal contents including hyaline and granular
casts, with frequent clumps of polymorphonuclear cells. Hsae-
morrhage into the tubules was not g feature in this case.

The epithelium as & whole was flat, and isolated tubules were
the seat of hyaline droplet degeneration. The interstitial
tissue was greatly increased and diffusely distributed so
that a large part of the scanty renal tissue remaining had
its "nobler"™ elements replaced by connective tissue. Many
glomeruli showed & special zone of peri-glomerular fibrosis.
Throughout the interstitial tissue cellular infiltration was
abundant, polymorphs, lymphocytes, and plasms cells all par-
ticipating. The arteriolar walls appeared slightly thicken-
ed, hypertrophy affecting both the media and the intima. A
few scattered structures apparently of the nature of primitive
glomeruli were seen in various sections.

The next case to be considered in detail is that of a
male infant aged 5 days, admitted with a history of loose
green stools for two days. At sutopsy intense gastro-
enteritis was present as well as early broncho-pneumonia.

The right kidney and ureter in this case were normal in posi-
tiqn, size and shape. The left kidney was represented by a
small bean-shaped structure in which macroscopically there
was nothing resembling kidney tissue, the appearance being
that of a small fibrous mass in which several tiny cysfs

were/
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were embedded. A ureter was present, which, though narrow,
wes patent throughout its length, and appeared to end normally
in the bladder. On histological examination the right kidney
wes essentially normal, the glomeruli showing merely slight
congestion, and the epithelium of the convoluted tubules hav-
ing rather a vacuolated appearance. Traces of & neogenic

zone were s8till present, but, as has been previously shown,
isolated embryonic structures are not uncommon in the kidneys
of infants for some months after birth. The rudimentary struc-
ture representing the left kidney was largely composed of
dense fibrous tissue, in which were embedded here and there
small groups of primitive renal structures. All the glomeruli
represented were very small and imperfect, and some of these
showed fibrosis with definite capsular proliferation, while
areas of hyslinsation were present in others; thereby, along
with similar findings in the kidneys of the 2 cases next to

be described, affording confirmation of the view expressed
earlier in this paper, that immature glomeruli are specially
prone to become diseased. The tubules in the rudimentary
kidney were represented by small groups of imperfect convoluted
and collecting tubules. In the fibrous stroma were also pres-
ent larger tubular structures, representing probably primitive
ducts of Bellini, and some of these tubular structures were
surrounded by primitive connective tissue concentrically
arranged. In the fibrous tissue were also embedded large

blood-filled/



blood-filled spaces with flat endothelial lining.

The next patient was a female infant aged 4 months,
admitted with a history of swelling of the abdomen since
birth. The child developed a terminal hypostatic pneumonia
and died 3 days after admlission to hospital. Thils case has
been included in the group of septic cases to be described
later, on account of infection of the abdominal cyst. At
autopsy the right kidney was extremely hydronephrotic,
only a thin rim of kidney tissue remaining, but the right

ureter was not dilated. Hydronephrosis of less marked de-
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gree affected also the left kidney. A large cystic structure

with contents infected with B. lactis aerogenes, occupied
the greater part of the abdomen, originating apparently from
the vagina, with which a dilated thin-walled uterus communi-
cated through a wide cervix. The only other lesion of note
found at autopsy in this case was the presence of a terminal

broncho-pneunmonia.

On histological examination of the left kidney acute

nephritis was present, the glomeruli as a whole being defi-
nitely enlarged, swollen, cellular and congested, with com-

plete lbss of the covering epithelium. In addition red cor-

puscles were present in isolated convoluted tubules, in amount

" sufficient/
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sufficient to distend these with blood. Many primitive
glomeruli or glomerular anlage were present, & number of these
imperfect structures being sclerosed,with surrounding cell in-
filtration. The vessels were thick-walled, especially the
small arterioles, while the thickened intime encroached on
the lumen of some. Sections of the right kidney, the more
hydronephrotic of the two, showed lesions essentially similar
to those Just described, though fibrosis and general departure
from the normal renal architecture were still more striking
in the latter. In one area of the cortex, the seat of fibro-
8is and cell infiltration, was noted a group of vessels with
particularly thick walls.

The two cases next to be described have been published
by Blacklock (1933). The first concerned a female infant aged
25 days who was three weeks premature at birth and weighed 73
lbs. Shortly after birth twitching of the eyes, mouth and
tongue was noted. On admission to hospital at the age of 23
days, her weight was only 4 lbs. 13 oz. Nothing abnormal was
found in the circulatory or nervous systems. The breathing .
was slow and gasping, and cyanosis was marked in the periods
between respirations. The small amount of urine that could
be collected contained albumin and blood. At eutopsy the kid-
neys were each about the size of a haricot bean, the right
being rather smaller than the left, the vertical dismeter be-
ing 1 cm. and the horizontal 0.8 cm., while the left kidney

was/
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was about 1.5 x 1.2 em. Each kidney had & smsll subcapsular
cortex (0.25 cm. in the left and less in the right) but there
was no interpyramidal cortex in either. Scattered throughout
the cortices of both kidneys irregular vascular areas were
noted, and the normel markings were indistinct. Each kidney
had a small pelvis. The normal size of the suprarenal glands
made the kidneys seem still smaller by comparison. On histo-
logiceal examination these organs were very immature, persist-
ence of a definite neogenic zone being noted immedistely
under the capsule, the appearance thus corresponding with
that of an early stage of foetal development. Some of the
primitive glomeruli showed definite capsular thickening.
Primitive tubules were also seen throughout sections, recog-
nised by the high columnar type of epithelium, with abundant
protoplasm and darkly-staining nucleus. Some of these tubules
were surrounded by a concéntric zone of spindle-cell connect-
ive tissue. The interstitial tissue was definitely increased,
areas of fibroblastic proliferation being present, with fooi
of cell infiltration at places, round cells predominating with
a few eosinophils. The glomeruli, apart from these immature
examples, were as & whole enlarged, congested, and cellular,
with loss of the covering epithelium. Some glomerulsr tufts
showed early adhesions to their capsules. 1In others, the
capsular epithelium filled the capsule of Bowman, while some

of the tufts were the seat of early fibrosis. The majority

of/
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of the tubules were dilated and the epithelium of an abnor-
mally low type, while many contained blood, hysline casts,
and desquamated cells. Some tubules formed cyst-like spsces,
as & result of fibrous-tissue obstruction. ILittle fat was
found in the tubular epithelium or in the interstitial tissue.
In this case the striking features were first, delay in
development, and second, nephritis of a proliferative rather
than of an acute type, though an active process was still
present, as indicated by the increased cellularity of many
glomeruli, snd haemorrhage into some glomerular capsules and
tubules. Another noteworthy point was thickening of the
vessels, the small arterioles in particular showing slight
concentric thickening of sll coats, and appearing unduly
prominent in sections. This infant was the 8th child and
there was no suggestion of syphilis either in the patient or
in the family history. The only feature of note in this case
was the fact that the mother had been exhausted throughout
the pregnancy and had suffered from headaches, sickness and
vomiting during the last 3 months. At autopsy in addition to
the renal lesion described above early broncho-pneumonic con-
8olidation was present, while some mucoid secretion was found
in the right middle ear.

With regard to hypoplastic nephritis in the literature,
Coplin (1917) describes & case where unilateral hypoplasia

and dysplasia were apparently the result of an associated de-

fective/
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defective arteriogenesis. He considers that this type of
renal sbnormelity renders ineviteble some form of nephritis.
One kidney may be less than a quarter the size of the other,
and may in fact weigh even less than 1 gm. Bilatersal hypo-
plasia is rarely observed, according to this author, but the
caese just reported would appear to form one of these rare in-
stances. An associated genitsl anomaly may be present,
according to Coplin, usually on the side of the affected kid-
ney. He also guotes Besangon's view that subnormal arteriel
function has a damaging effect on the kidney, increasing its
susceptibility to toxic bodies. Coplin believes that
nephritis, toxaemia, or uraemia, appearing in young patients
without adequate cause, should arouse suspicion of the pres-
ence of renal hypoplasia. Babes (1905) in the course of three
years saw 6 young patients, mostly under 30, who, during some
slight illness, were suddenly seized with symptoms of severe
nephritis, falling into coma and succumbing within 24 hours.
Such patients were generally ansemia and weak, though with

no previous renal symptoms of note. At autopsy a similar

type of renal lesion was noted in all, the kidneys, or at
least one kidney, being smaller than normal, and lower in pos-
ition, with the corresponding renal artery of much narrower
diameter than ususal, coming off the abdominal sorta lower down.
In Babes' series one kidney was almost agenetic in one instance,

being replaced by & kind of membranous sac (similar to one of

the/
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the cases described above), and in another one organ was ex-
tremely small, granular and indurated. On microscopic examin-
etion, the glomerular arteries were hypogenetic in the latter and the
glomeruli ill-developed, sclerosed, or afrophied, generally
without much thickening of the capsule of Bowman, of which the
epithelium was often embryonic. The interstitial tissue was
extremely thick with the homogeneous character of the inter-
stitial tissue of the foetal kidney, with some tubules of em-

bryonic type. The suthor concludes that this is not an ordinary

type of sclerotic kidney, but a particular renal condition,
constituted by certein foetal factors, - an arrest of develop-
ment, hence true hypogenesis.

Hutinel (1922) describes & type of case where develop-
ment of the kidney is arrested and very imperfect, the organ
then being very small and represented only by a fibrous struc-
ture, in which are still recognisable some excretory tubules,
cysts, and rudimentary glomeruli. Here also the condition is
not one of atrophy, but of arrested development. One of the
organs can be completely suppressed. This author finds that
vascular aplasia is not constant and he considers it difficult
to prove that it is primary. In his opinion, it genersally runs

parallel to renal aplasia, and may be contemporary with or even
8econdary to the latter. The causes of this aplasia are vari-

able the most common being hereditary influence. 1In certain

cases the parents are too 0ld, exhsusted by fatigue, with some

infection/
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infection or intoxication, or else suffering from some organic
or endocrine-glandular lesion. The author found renal
aplasia in a child whose mother had albuminuria before birth,
but in the majority of these aplasias congenital syphilis cer-
tainly occupies the most important place in Hutinel's opinion.
Of interest in this connection is a case of Rathery, Thoyer
and Viaitz (1930), that of a syphilitic patient aged 24
years, in whom, at autopsy, the kidneys were very atrophic
showing marked endo- and peri-arteritis with fibrosis and
haemorrhage at places. Islands of small embryonic cells
were present, such cells being most abundant round the
altered vessels. |

The last case to be described in this group has also
been reported by Blacklock (1933). The patient was a female
child aged 18 months, who, subsequent to an attack of scarlet
fever at the age of 15 months, suffered from painful micturi-
tion with attacks of pyrexia. Dilatation of the left renal
pelvis and ureter was found on examination, and a trace of
albumin was present in the urine, along with pus cells and
coliform bacilli. The left kidney was excised surgically.
The organ was slightly enlarged, the cut surface showing sev-
eral areas of suppuration in both cortex and medulla. The whole
organ was paler than normal, and there was a very slight degree
of hydronephrosis. Histological examination revealed a very

extraordinary/
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extrsordinary picture. Well-formed lymphoid follicles were
present, a definite reticulum separating the germ cells.

These follicles were scattered throughout both cortex and
medullse, though more abundant in the former. Normal glomeruli
were seen lying beside these lymphoid structures. Sub-ecute
abscesses were also present in the cortex and medulla with
foci of cell infiltration, and pus cells in some tubules.

The presence of this lymphoid tissue would appear to be asso-
ciated with the occurrence of chronic inflammatory change in
the kidney substance, as this type of tissue is sometimes
present in abnormel situations in orgens the. seat of inflam-
mation, the gall-bladder in typhoid carriers for example.

No reference to a similar condition has been encountered so
far by the writer in the literature on nephritis, though in

a single case belonging to the present series, an appearance
was noted which vaguely recalls these lymphoid structures

just described. The patient in question was a female infant
aged 23 weeks, with von Jaksch's ansemia. At sutopsy pur-
puric spots were scattered over the trunk, and & large haemor-
rhage had occurred into the substance of the thymus. Small
cysts of apparently congenital nature were present in the sub-
stance of the left kidney, but were absent in the right kidney,
and the organs showed nothing else of note beyond extreme pal-
lor. Microscopically both kidneys sppeared normal for the

most part, though sections showed, here and there, foci of

cell infiltration, mainly of lymphocytic type. These lympho-
cytes/
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lymphocytes had infiltrated the renal tissue diffusely for the
most part, though at places they were closely massed together,
showing an attempt at follicle-formation, with even a suggestion
of & germ centre, though the structures were very imperfect,
unlike the well-formed, typical follicles in the preceding
case. In these areas of lymphocytic infiltraetion in the case
under discussion, very primitive glomerulasr structures were
present, some of which were undergoing fibrosis. The arter-
ioles in these areas were narrowed as a result of concentric
thickening of their walls. Such foci would appear to represent
deley in development with secondary lymphocytic infiltration,
end an imperfect attempt at follicle formation.

Congenitel Defects associsated
w Rensal Anomslies.

In 9 of the 26 cases with kidneys the seat of develop-
mental abnormalities various other congenital defects were
present in addition. These included, in one child, congenital
abnormality of the cranial bones and of the right lung, where
the middle lobe was lacking. In another were found imperforate
anus, ectopia testis, hypospadias and hypertrophy of the
bladder. A third had congenital heart disease with an abnor-
mal type of ossification of the skull. A fourth patient had
hypertrophic pyloric stenosis, cleft palate and a right in-
guinal hernia. In a fifth, congenital heart disease was pres-
ent. The sixth had a bicornuate uterus. In & seventh were

found/
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found talipes and undescended testicles, while the eighth had
an abnormally long mesentery which had caused a volvulus of
the small bowel. Finally, in the ninth pastient a large
vaginal cyst, communicating with the uterus, filled the greater
part of the abdomen. In this case in addition accessory dig-
its were present on the hands and feet.

The existence of such developmental defects in associ-
ation with mal-development of one or both kidneys confirms
the findings of other investigators. Kaufmann states that
unilateral maelformations are found in the female and sometimes
in the male genitalia. Rolleston in several instances found
mental deficiency in patients with renal dystopia and con-
siders that this was not a chance association, but that both
defects were stigmata of degeneration. Glaser reports one
juvenile case of contracted kidney due to hypoplasia of the
renal arteries, in a mentally deficient child, and ;:"#hns
another of similar type. Dorland also finds not infrequently
associated defects in other organs - including rectum, blad-
der, uterus, vegina, ovaries and lower spermatic tract, and
believes that the female genitelis are particularly apt to

be defective, almost invariably on the side of the renal abnor-

mality.
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SECONDARY NEPHRITIS.

Various investigators have found nephritic lesions
at autopsy in a vaeriety of septic conditions, though a renal
lesion had not generally been suspected during life, owing to
the fact that the primary disease had dominated the clinical
picture, the nephritis also in some cases being only focal in
type.

Ophuls (1908) on macroscopic and microscopic exam-
ination of the kidneys in 640 post-mortems discovered well-
merked nephritis in 67 cases ( = 10 per cent).

Gray (1928) analysed a consecutive series of 170
autopsies and found marked septic or infective factors in 91
of these, 4 cases of haemorrhagic nephritis being detected in
the latter group. None of these had been diagnosed during
life. 1In the 4 cases of nephritis a streptococcal infection
was present in 3 and probably in the 4th.

Shaw Dunn and Thompson (1921) found acute nephritis in

‘13 instances in a series of 660 post-mortems, the majority of
the kidneys in these cases showing enlargement, pallor, or
punctate cortical hasemorrhages. The primary disease in all
these 13 cases was some severe septic infection, the infect-
ing organism being & streptococcus in 8 (2 of these strains

. being haemolytic), pneumococcus in 1 and staphylococcus in 1.
Acute nephritis was diagnosed in only one of these cases
during life, and was then considered of secondary development

in/
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in the course of a septicaemia.

Blackman and Rake (1932} found that a mild acute
and subacute nephritis could be demonstrated in about 40 to
50 per cent. of patients dying from pneumococcal lesions.

The present writer, with a view to discovering the
incidence of nephritic complications in various septic and
toxic conditions in children, examined the kidneys macroscopi-
cally and microscopically in a series of cases dying from
various acute and chronic inflammatory processes, such as
septicaemia, bacterial endocarditis, meningitis, pneumonis,
tuberculosis, the whole series amounting to 163 cases.

Nephritis in
Septic Conditions.

This group includes 33 cases of various extensive
suppurative lesions with or without septicaemis,and 6 cases
of general peritonitis, the latter having been included here
since infection of the peritoneal cavity represents a wide-
spread septic process which, like other septic conditions, allows
of much toxic absorption.

0f these 39 combined cases 24 were of the male and
15 of the female sex, 11 were aged 6 months or under, and 7
were between 6 months and 1 year of age. Rather less than half
of the infections to be described, therefore, occurred in the
" first year of life. Other 14 cases were under 5 years, and the
remaining 7 between 5 and 10 years of age. The septic condi-
tions included 14 cases of septicaemia, 11 streptococcal, 1

staphylococcal/
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staphylococcal, 1 coliform, the result of a ruptured bladder
with pelvic cellulitis, and in the remaining case culture of
the spleen pulp yielded no growth. The rest of the septic lesions
consisted of more or less extensive suppurative processes, in-
cluding sloughing wounds and cellulitis, septic sores or burns,
pneumonia gssociated with empyema, peritonitis or pericarditis,
gevere septic tonsillitis with folliculaer abscesses, osteo-
myelitis, periostitis, one case of exfoliative dermatitis, and
one of a large abdominal cyst with infected contents. Bacterio-
logical examination performed in 23 of the whole series of 33
septic cases yielded streptococcus in 13 instances, staphylo-
coscus aureus in 4, pneumococcus in 1, and & coliform bacillus
in 2, while in 3 cases a mixed infection was present, staphylo-
coccus and streptococous together being found in one case,
pneumococcus8 and streptococcus in the second, and in the third
& rich mixed bacterial flors (Case of septic tonsillitis).

With regard to the 6 patients with peritonitis,
the infecting organism was pneumococcus in 3, streptocococus
in 2, and in the remaining case the report states merely that
cocé¢i and bacilli were abundant in the peritoneal pus.

In the combined 39 cases, therefore, streptococcus
was present in 15 instances, pneumosocous in 4, staphylococcus
in 4, and a mixed infection in 4 including the last mentioned
.case of peritonitis.

0f the 33 septic caées, nephritis had supervened in
7, while a nephritic complication was found in 3 of the 6 peri-
tonitis/
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tonitis cases. In the combined series of 39 cases, therefore,
10 showed an acute inflammatory renal lesion.

Of the 7 cases comprised in the septic group, 4 of
the children were under 1 year, and the other 3 were aged 4%,

8% and 10§ years respectively, while of the peritonitis group,
one was aged 6 months, one 3} years, and one 9 years.

0f the 7 cases included in the former group, 4 were
associated with streptococcal septicaemia, and in the 5th with
en axillary abscess which, along with a septic rash, followed
vaccination. In this case a carbolic dressing had been applied,
but the urine became dark in colour, so the carbolic dressing
was discontinued. The 6th case of nephritis occurred in a
patient with an extensive sloughing wound following sn sappen-
dix operation, and the 7th in & female infant with a large
abdominal cyst, the contents of which were infected with B.
lectis aerogenes.

Of the 4 septicaemic cases, one was complicated in
addition by a streptococcal meningitis, one by double empyema,
pericarditis and peritonitis, and one was secondary to Vincent's
angina with cellulitis of the neock.

Of the peritonitis cases, one was streptocococal, one
pneumococcal, and one occurred with the mixed cocco-bacillary
infection.

Regarding the kidneys in the 7 septic cases,on naked-eye
examination these were enlarged and swollen in 3 instances, one
case being described further as bulging out of the capsule on
ineision/
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incision of the latter, and another as thick, mottled, and firm
in texture with irregular markings, the appearance suggesting

a subacute type of lesion. In the other 4 cases the kidneys
were not enlarged, but were intensely congested with much fatty
change or cloudy swe;ling in 2 of these, while fatty change

was extreme in a third. In the 4th instance, that of the infant
with the abdominal c¢yst, double hydronephrosis was present.

This case has been already described in detail in the section
dealing with congenital renal abnormalities.

Of the 3 nephritic lesions developing in the periton-
itis cases, the kidneys were not enlarged in any instance,and on
naked-eye examination the appearances suggested merely cloudy
swelling of marked degree.

Histologically, taking first the 6 septic cases (exclus-
ive of that associated with the infected cyst already described),
in the 3 patients under one year of age a striking feature in
sections was the loss of the prominent plump cubical epithelial
layer covering the tufts. In these 3 cases the glomerular lesion
was of moderately severe diffuse type, with some exudate of al-
bumin in the capsule of Bowman. The tubular epithelium showed
degenerative changes of relatively mlld type, consisting of
cloudy swelling and granularity of the epithelium with,in one
instance,hyaline droplet degeneration in isolated tubules.
.Scanty red cells were found within the lumina of the tubules in
2 of these cases, but were absent in the third. The interstitial

tissue was oedematous in 2, and small foci of cellular infiltra-

tion/
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tion were present in one of these. No interstitial abnormality
was noted in the third. Of the 3 older children with nephritis
secondary to a septic condition,the kidneys in one showed a
rather mild type of glomerular lesion, while in the other 2,both
cases of streptococcal septicaemia, the most striking feature
in sections was the presence of streptococcal plugs in the
glomerular capillaries as well as in other capillaries in the
kidney substance. In isolated instances the glomerular
afferent arteriole could be seen distended with a plug of
streptococcus which filled the arteriole and passed Into 1ts
divisionsas it ramified within the glomeruli. A large propor-
tion of the glomerull were involved in each case. The con-
dition appeared more or less diffuse, with generalised swelling
of the tufts though streptococcal plugs were not seen in all,
though possibly they were present in many, but were absent in
the particular plane in which sections were cut. Some glom-
eruli showed an older lesion in the form of small areas of
hyaline necrosis involving individual glomerular loops, and
indicating the site of an older bacterial embolus. The glom-
erulil in addition were the seat of abundant polymorphonuclear
infiltration and endothelial proliferation,with albuminous
exudate in some glomerular capsules. Regarding the tubules in the
last 3 cases, in the first case with?mild glomerular lesion,
the epithelium was of flattened granular type while the scanty
tubules were the seat of hyaline droplet degeneration. A few

small foci of round-celled infiltration were noted in this case

in/
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in assoclation with early fibroblastic proliferation, chiefly
just under the capsule. On cutting frozen sections fat was scanty,
occurring in the form of fine droplets in isolated convoluted
tubules. In the 2 cases with embolic glomerular lesions, the
tubular epithelium was the seat of cloudy swelling. 1In addition,
in both cases red blood corpuscles and polymorphs were present
within numerous tubules, . . The interstitial tissue was normal
in one instance, and in another showed oedema.and slight cellu-
. lar infiltration. Apart from acute congestion and embolic
bacterial plugs as described, no lesion was found in connection
with the vessels. In the 3 nephritides secondery to periton-
itis the glomeruli were all closely similar, showing enlargement
and  increased cellularity, while in some glbmerular capil-
laries the lumina were occluied from endothelial proliferation.
No bacterial emboli were noted in any of these cases. Marked
haemorrhage into the tubules was a feature in 2 instances,
but was absent in the third. Cloudy swelling of the epithelium
was noted in all 3,products of cell disintegration being found
within the lumina of some tubules. Slight oedema was the only
interstitial lesion in all,and the vessels were normal apart
from vascular engorgement.

Of the various septic lesions (33) 26 were free from
a nephritic complication. In these,various degrees of degener-
ative tubular changes were present which could be graded into
13 of mild, 8 of moderate, and 5 of severe degree. The mild
and moderate degenerative changes consisted of cloudy swelling,

catarrhal/
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catarrhal or vacuolar degeneration of the epithelium, while the
more severe cases showed hyaline droplet degeneration, with
much cell necrosis. The last group with severest tubular lesion
comprised a case of umbilical sepsis with purulent infiltration
of the surrounding tissues, a septic burn, septicaemia follow-
ing cervical adenitls, septicaemia with a sloughing skin lesion,
and osteomyelitis with septicaemla, lung abscesses and infection
of the serous sacs, The infecting organism in these 5 cases
was streptococcus in one instance, pneumococcus and streptococcus
together in a second, staphylococcus in a third, while the or-
ganism was not determined in the other 2. Thus of the strepto-
coccal infections (13) 4 gave rise to acute glomerular lesions,
and 2 (one along with pneumococcus) to the most severe tubular
damage; thus about half the streptococcal infections produced a
severe renal lesion.

0f the 3 non-nephritic peritonitis cases the only de-
generative change in the tubular epithelium consisted of cloudy

swelling, mild in one instance, more severe in the other 2.
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All varieties of septic lesions have been considered
the etlological factor in the production of nephritis. The
part played by tonsillitis and by skin lesions has already
been described in the chapter on Etiology. Gray (1928) believes
that though nephritis may be a rare complication in septic-
aemia, it may be more frequent in the streptococcal variety,
and this would appear to be borne out in the small series de-
scribed above. Russell (1929) finds in some bactersemiss that
the ma jority of cases glive microscopic evidence of nephritis,
sometimes focal though more frequently general, and then of
intense type. Briining and Schwalbe (1913) report a case of
nephritis in an infant after vacclnation and mention similar
recorded cases. Prowse (1932) and Addis and Oliver report
nephritis following staphylococcal cellulitis. Volhard and
Fahr (1914) found it developing after septic skin lesions the
result of a small wound, after complicated fractures or other
infected wounds. In the case in the above series where the
infant developed nephritis after axillary abcess following
vaccination it is possible that the carbolic dressing played
a part in the production of nephritis since the kidneys of
childreﬁ and particularly young infants are prone to suffer
damage from toxic substances used as external applications.

(Abt, 1924.)
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Nephritis in
Rheumatic Endocarditis (9 cases)

Ulcerative Endocarditis (1 case).

The kidneys were examined in 10 cases of endocarditis,
9 rheumatic and 1 ulcerative. 4 of these patients were of
the male and 6 of the female sex, the ages varying between 3
years and 3 months and 10 years and 10 months., In 6 of these
children a complicating nephritis was present, all in the
rheumatic group. In these 6 cases at autopsy the heart was
more or less enlarged, and vegetations were present on the
mitral and tricuspid and sometimes on the aortic valves,
various degrees of thickening and distortion of these struc-
tures being present, while the vegetations were of the typical
small firm fibrous variety. In the case of the child with
ulcerative endocarditis, the vegetations were large and florid
and had spread to involve the wall of the left ventricle.
Pericerdial adhesions were found in some instances. In two
cases pneumonia was a terminal event,and in another tabes
mesenterica was present with a caseous glandular mess in the
abdomen, but no sign of miliary spread. The macroscopic
appearances of these 6 nephritic kidneys were rather variable.
In one case they were slightly enlarged throughout, extremely
firm in texture, with a deep red medullary portion and a paler
gcortex. Case 2 showed pale kidneys with firm cortices. Case
3 had slightly enlarged red firm kidneys with regular cortical
markings and very slightly adherent capsules. Case 4 had
rubber-like kidneys with deep red, rather wlde cortices, with

no/
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no distortion of the renal architecture and a smooth surface,
from which the capsule stripped with ease, In case 5 the kid-
neys were the seat of typical cloudy swelling, and in case 6
swollen kidneys were found with wide cortices, which showed
marked fatty change. The capsules in this case stripped readily.
Microscopically the lesion in all 6 instances was
essentially the same, and was present in the form of a diffuse
glomerulo - nephritis of only moderately severe type. There was
no suggestion in any of these cases of the embolic focal type
of lesion so frequently described in association with bacterial
endocarditis. The glomeruli were all enlarged, lobulated and
very cellular, both from endothelial proliferation and from
polymorph infiltration, The tufts were rather bloodless on the
whole, though in the 2 cases where chronic venous congestion
was present intense congestion was noted in the majority of
the glomerular capillaries. A striking feature in 4 of these
cases was the presence in the capsule of Bowman of abundant
albuminous exudate sometimes in sufficient amount to fill the
capsule and apparently compress some of the glomerull. The
tubules in these cases were the seat of fairly well-marked
degenerative changes, sometimes of the nature of cloudy swell-~
ing, and sometimes the epithelium was rather flattened and
granﬁlar in appearance. Granular casts were seen in the lumina
of some of the tubules. No haemorrhage was detected in any.
The only interstitial change was occasional slight oedema with
no proliferation or cell infiltration. The vessels were normal

apart/
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apart from congestion. Frozen sections were stained for fat in
2 Instances. 1In neither was it abundant, though small fatty
droplets were seen in some of the tubules, (chiefly proximal con-
¥oluted) and in some ascending Henle loops in one instance,

and in the other a slight sprinkling of small fatty particles
was present in the distal convoluted tubules and in some col-
lecting tubules. No doubly refractile lipoid was found in
either instance. The urine was examined in 5 of these patients.
In one instance & trace of albumin was present with no casts.
In another albumin and blood were practically constant on daily
examination for nearly 4 weeks, hyaline casts and some epi-
thelial cells being found on microscopic examination. The

third showed albumin and casts but no blood, although there was
a history of passing "dark" urine. This patient had an attack
of scarlet fever about 10 months ante-mortem, and was dismissed
from the fever hospital with "diseased heart and kidneys."

A 4th patient had been passing scanty dark-coloured urine before
admission, but no further information is forthcoming on this
point., The last case had albuminuria and haematuria on ad-
mission, the latter clearing in a few days, though the albumin-
uria persisted. Oedema was present in 4 of these patients,

and was of cardiac type, though 2 in addition were puffy round
the eyes, and in a third the oedema developed in the tissues of
the chest wall and in the right arm and hand. In a few of
these children, therefore, the urinary findings and the distri-

bution of the oedema pointed to the presence of a nephritis,

In/
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In the 4 remaining cases, including the one instance
of ulcerative endocarditis, where nephritis was not found,
histologically the kidneys were the seat of slight chronic
venous congestion and the glomeruli were normal or slightly
engorged with blood, the only noteworthy lesion being a
moderate degree of catarrhal change in the secretory epithelium

with slight oedema of the interstitial tissue 1in one instance.

Baehr and Lande (1920) state that 3 diseases are dis-
tinguished from all others by the frequency with which they are
complicated by acute haemorrhagic glomerulo- nephritis ~scarlet
fever, acute and chronic streptococcal anglna,and subacute
streptococcal endocarditis, and they emphasize the frequency
of diffuse glomerulo« nephritis as a complication of subacute
endocarditis due to streptococcus viridans. In a series of 77
cases of this disease,9 patients (11.5 per cent.) died in
uraemia from an intercurrent acute or chronic glomerulo - neph-
ritis. Acute nephritis in their cases occurred only in the
stage when streptococcli were still in the circulating blood.
This is the period at which embolic glomerular lesions are
also found, and the authors believe that the latter themselves
render the glomeruli more susceptible to the engrafting of an
intercurrent acute glomerulo-nephritis.

Baehr (1921) describes another group of 6 cases in the
above series of 77,where as many as from 60 to 90 per cent. of
the glomeruli were involved in the embolic glomerular process

in/
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in each kidney, the histological picture being/unlike an acute

glomerulo-nephritis at first sight, though closer examination
showed the lesions were almost all of embolic type, Bven where
almost all glomeruli are more or less damaged by the embolic
process, the function of the kidney may be unaffected,since
unlike true glomerulo-nephritis,in the uninvolved portions

of the damaged glomerull blood continues to circulate through
the capillaries, thus sufficing t0 malntain renal function.
Baehr concludes that the development of renal insufficiency
in patients with subacute endocerditis is evidence of a
diffuse glomerular lesion.

Goldring (1931) reports 2 cases where rheumatic fever
was complicated by acute diffuse glomerulo-nephritis, though
he believes this type of renal lesion a rare complication of
the disease.

Volhard and Fahr (1914) consider that if larger
arterlal twigs are blocked by bacterial masses miliary abscess-
es form, and if a suppurative process remains absent, it 1s
only on account of the slight chemiotactic action of the
bacteria,and the small numbers in which they are present,
transition readily taking place from an embolic non-purulent
to an embolic purulent lesion. These authors also describe
the occurrence of mixed forms of nephritis. Thus in one case
amyloid change was present along with nephritlis of embolic
type,and also true inflammatory processes were present in
glomerulil not the seat of emboli. Volhard and Fahr consider
embolic/
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embolic focal nephritis the only haematogenous renal disease
of quite definite etiology, but not t%%&%esult of this par-
~ticular etiological factor, since with infective endocarditis
all other possible renal changes can occur, though they believe
that the eminently chronic course of infective endocarditis is
hardly influenced by the renal condition, which is only one of
the complications possible,

Gray (1931) like Volhard and Fahr, in his experience
of endocarditis finds not only the type of lesion due to in-
farction by vegetations described by Ldhlein as embolic non-
suppurative focal nephritis, but also the more ordinary focal
bacterial lesions seen in focal nephritis in general, the lat-
ter being more common than Léhlein's type with small infarcts.

Councilman(1897) similarly found in staphylococcal in-
farctions that an intense focal inflammatory reaction may be
seen round emboll of bacteria, while in addition a diffuse
lesion may be present as a result of soluble toxins present in
the blood-stream,

Russell (1929) also in describing a series of cases of
acute infective endocarditis found in a number pyaemic abs-
cesses arising from glomerular and other capillaries while
some glomeruli showed nephritis of acute or "acris" type. This
author also investigated 31 cases of subacute bacteraemic endo-
carditis, and found a focal type of lestion in 17 cases, and
a diffuse nephritis in 12.

Addis and Oliver (1931) believe that toxic substances ma;

produce/
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produce by means of capillary thrombosis lesions in the glom-
erular tufts which are essentially similar to those due to the
actual presence of bacteria, and they consider further that in
bacterial endocarditis as in any septic infection the blood-
stream is flooded by toxic products,and it is therefore not
surprising that a diffuse glomerulo-nephritis is frequently
found; or that mixed cases also occur where_ besides focal em-
bolic nephritis with necrosis of some loops.in other tufts is

present diffuse nephritis of intra- and extra-capillary type.
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Nephritis assocliated with Congenital Syphilis (5 cases).

The 5 cases of congenital syphilis in this group all
occurred in young infants, 2 being 1 month, 1 6 weeks, one
2 months, and 1, 4 months of age, while 4 of these patients were
of the female, and 1 of the male sex. One case showed no note-
worthy renal lesion, either on naked~eye or on histological ex-
amination and need not be further discussed; while other 2
cases with a mild acute interstitial lesion have already been
described in the section dealing with this type of lesion. An
acute glomerular lesion was present in the two remaining cases,
associated in one of these with small interstitial abscesses.
At autopsy the kidneys in the latter were congested with small
haemorrhagic points, and in the former the organs were pale but
otherwise healthy, and on histological examination, showed in-
tense congestion of the glomerular capillaries which were in-
tensely engorged while albuminous exudate was present in the
capsule of Bowman, with loss of the epithelium covering the
tuft. The secreting epithelium was the seat of cloudy
swelling with some granular débris in the lumina of a number
of tubules. In the other case, the glomerull appeared
swollen and cellular though not all equally enlarged. In isol-
ated instances the glomerular capillaries were greatly dis-
" tended with blood, with, in very rare glomeruli rupture into the
capsule of Bowman, the latter beling distended by haemorrhage.
Groups/
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Groups of convoluted tubules in this case were filled with
red blood corpuscles and cloudy swelling was the chief epi-
thellal change. In the interstitial tissue were present small
abscesses in which were seen plugs of cocci of undetermined
type and the tubules in these regions contained collections
of polymorphs, the lesion here apparently being of embolic
focal type with abscess formation where the cocci were most
abundant. No bacterial emboli were seen in the glomeruli.
In these 2 instances the type of lesion had nothing specially
characteristic of congenital syphilis and might be related to
the respiratory or skin lesions in one case or to extensive
excoriation about the mouth and nose in the other. Of the 2
cases with acute interstitial nephritis, one may be dismissed
as this was the only lesion present. In the other, a female
infant aged 1 month in addition to the acute interstitial
nephritis there was present an apparent slight delay in
development since here definite traces of a neogenic zone
could still be seen lmmedlately under the capsule, being
present in the form o;;%ﬁgﬂles with a foetal type of epithelium
while a few primitive glomeruli at different stages were also
found. Various writers have described developmental delay
in the kidneys of congenital syphilitic infants, though the
subject is controversial as other authors maintain that
development does not cease at birth, but can go on to the
third month of extra-uterine existence, Mayer (1903) though
this author agrees that syphilis plays an important rSle in
developmental delay.
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Stroebe (1891), Stoerk (1901) and Cassel (1904) have
all studied the renal lesion in syphilitic infants. The
first-mentioned writer describes the case of a congenital
syphilitic infant living only half an hour after birth.
The skin was covered with a pemphigoid eruption and the
lungs were the seat of syphilitic interstitial pneumonia
with the inclusion of remnants of foetal tissue. The kid-
neys were of normal size and appearance, with marked foetal
lobulation, and the capsules stripped easily without loss
of the underlying substance. Microscopic examination showed
marked increase of nuclei compared with control kidneys of
the same age, along with interstitial fibrous proliferation
following chiefly the course of the interlobular arteries.
In addition, peculiar folded and coiled hollow structures
lay in a continuous layer directly under the capsule though
present elsewhere in the cortex in isolated patches. These
structures represented the "neogenic zone" of which the
author found no trace in normal kidneys of children of
the same age, where the glomeruli were ripe, though some
of these structures and the tubules were still rather small.
In the case in question Stroebe belleves that the kidney
would correspond in development only to that of a 4 months'
embryo. He explains delay in development on the grounds
of interstitial overgrowth resulting from the action of
the syphilitic toxin.

Stoerk/
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Stoerk (1891) investigated the kidneys of children
with congenital syphilis, and as a control about 3 times
the  number of non-syphilitic infants. He finds as a dis-
tinguishing feature between the 2 groups, delay in develop-
ment in the syphilitic cases. He believes that normally by
the 9th or 10th lunar month a neogenic zone is no longer
demonstrable, the foetal connective tissue having disappeared
and the primitive glomerular anlage having ripened until
finally, closely~packed young glomeruli are seen under the
capsule, with only isolated embryonic structures. The pres-
ent writer's experience agrees with this last fact, since
she found that in young infants during the first few months
of life, the newly ripened glomerull are closely packed
in a zone under the capsule, where isolated glomerular an-
lage are still to be seen.

Stoerk finds in some syphilitic cases a partly dif-
fuse, and partly focal round-celled infiltration throughout
the whole kidney substance and these cells are accompanied
in some instances by red blood corpuscles, suggesting dla-
pedesis from the vessels.

Cassel (1904) also finds some delay in renal develop-
ment in congenital syphilis, the neogenic zone in his opinion
vanishing normally at the end of the 9th month of foetal life. He de-
scribes in such cases along with delay in development inflammatory
instertitial proliferation of varying degree though often

quite/
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quite slight. On naked-eye examination such kidneys
rarely appear abnormal, and clinical symptoms of nephritis
are seldom present.

In the clinical history of the 4 syphilitic cases
with associated renal lesions in the present investigation,
oedema was noted in only one instance, that of the patient
with the remnant of the neogenic zone along with the inster-
stitial cell infiltration. In this case the lungs in addi-
tion were the seat of new connective tissue overgrowth re-
calling Stroebe's case, just mentioned. The quantity of
urine was diminished in this child, though no other informa-
tion is available with regard to the urinary findings, and
the naked-eye appearances of the kidneys are not mentioned
here. In the ather patient witgyzcute interstitial lesion
the kidneys were acutely congested. The child with the
haemorrhagic type of lesion had kidneys suggesting, on
naked-eye examination, an acute nephritis and a trace of
albumin was present in the urine, a few red and white cells
being present on microscopic examination. 1In the other
two syphilitic patients, no urinary abnormality was found.

Hutinel (1922) agrees that :tgglais ;g%% g%%w?§3%%t§%%33§
nothing of note clinically, and without doubt in his opinion,
it is %o the persistence of small latent focli of infection in
the kidneys of these young infants that most of the recrudescen-
ces of specific infection in the kidneys of older children are

due, spirochaetes remaining dormant but capable of awakening

under/
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under the influence of various stimuli. He finds that al=-
bumin is sometimes present in the urine of syphilitic in-
fants, especially in association with modifications of the
'glomeruli and tubules.

Warthin (1922) believes that spirochaeta pallida is
excreted in the stage of syphilitic septicaemia both in con-
genital and acquired syphilis, but as the organisms are
largely destroyed few may reach the urine.

Miller and Hay (1930) have also demonstrated spiro-
chaetes in the kidney tubules in a man of 47, with a history
of venereal infection 20 years previously, and consider the
presence of the spirochaetes unusual after such a long interval,

In later childhood syphilitic nephritis sometimes has
an acute course and behaves like ordinary nephritis on a
specific foundation. Sometimes the course is subacute and
sometimes chronic.

Weiss (1931) insists on the fact that naked-eye exam-
ination of the kidneys in syphilitic infants is quite inade-
quate In determining the true state of these organs. He dis-
tinguishes between foetal and infantile syphilis, the first be-
ing characterised by persistence of the neogenic zone, the
latter by proliferation of the interstitial tissue with peri-
vascular infiltration, the renal parenchyma rarely being attack-
ed, so that clinical evidence of renal disease 1s rarely forth-
coming though since syphilitic infants are specially prone to
super-added infection and to digestive troubles, such non-specific

factors/
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factors can frequentiy cause a pathological condition of the
urine which has no relation to the primary renal disease.

In a further article (1932) this author states that
where the renal parenchyma was extensively involved in the dis-
ease process, he saw marked albuminuria, though the striking
feature of such cases was the abundant blood in the urine, which
he never failed to find, and he regards erythrocyturia as the
hall-mark of all clincally manifest cases of congenital syphilis
in infancy. White blood corpuscles, casts andebundant detritus
are also often present. Hydropic manifestations are often found
among other renal symptoms, though he attributes this in part to
the associated marasmic condition, death in such cases generally
being due, not to the renal complication but to the underlying
disease., He considers that in congenital syphilitic infants
an interstitial renal lesion is the only pathognomonic type of
congenlital syphilis.

Ballantyne (1902) quotes Hecker who saw acute lesions
in every one of 10 dead-born syphilitic foetuses, and also
found that the earliest abnormality was a small-celled infiltra-
tion round the smaller vessels of the cortex and sometimes round
the larger vessels in the medulla with a frequent co-existing
proliferation of the interstitial connective tissue and an endo-
or peri-arteritis of the smaller vessels of the cortex.

According to Hutinel sclerosed kidneys in childhood
awaken the idea of specific disease, but renal atrophy can have
other origins. In the type due to congenital syphilis the
dominant/
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dominant lesion is a sclerosis more or less advanced in which
can be seen here and there young elements and heaps of round
cells which appear to result from acute exacerbations. The
fibrous tissue predominates round the vessels, and endarteritis
obliterans and peri-arteritis are present with fibrous bundles
radiating between the tubules and glomeruli.

A subacute type of Nephritis with alterations in the
secreting epithelium, as well as an interstitial lesion, is
also described by Hutinel in older children and this approaches
a variety of syphilitic renal disease found in adults. lunk
(1913) reports 14 cases of the latter type where clinically
oedeme, anaemia and weakness were associated with abundant
albumin and casts chiefly of lipoid type, and along with red
and white blood-cells in the urine, while the kidneys at
autopsy were of the "large white" variety with much lipoid in
the tubules, the glomerull and interstitial tissue being intact.
This lesion can be cured, can last for months or years with no
marked change in the general condition, or can become subacute
or chronic, while any of these stages can be associated with
amyloid disease.

Sawyer (1803) regards adult renal syphilis as a
nephrotic type with abundant albumin, all kinds of casts, only
a small amount of blood, and mﬁch oedema.

The characteristic type of syphilitic renal lesion
in the young infant would appear to be an acute interstitial

.nephritis, and sometimes at least such kidneys show delay in
development/
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development, the kidneys at birth still representing a con-
siderably earlier developmental stage, while in older children

tubular lesions tend to predominate as in adults, with a
syphilitic renal involvement.
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Nephritis in
Meningitis (11 cases).

In this group of meningitis cases,7 males and 4 females,
the ages varied between 8 weeks and 4 years. A meningococcal
infection was present in 5 (3 being of posterior basic type), 4
were of pneumococcal, 1 was of influenzal and 1 of streptoccceal type.
Nephritis occurred in 4 of these combined cases, in 2 patients
with a meningococcal infection and 2 with a pneumococcal infection.
In the first 2 children, aged 20 weeks and 8 weeks respectively,
the kidneys showed an appearance suggestive of cloudy swelling
in the first and congestion in the second on naked-eye examin-
ation., Histologically in the case of the first-mentioned infant
the glomeruli were enlarged, swollen and congested, with com-
plete loss of the epithelium covering the tufts so conspicuous
at this age. An occasional red blood corpuscle or desquamated
epithelial cell was found in the capsule of Bowman, and red
blood corpuscles were also seen in small numbers in the lumina
of some tubules, which showed degenerative changes in the secret-
ing epithelium, the cells being swollen, granular and vac-
uolated with loss of many nuclei. The instertitial tissue
showed no lesion of note. In the second case the glomeruli
were also ehlarged and swollen with definite proliferation of
endothelial cells, many showing large irregular hyperchromatic
nuclei and slight polymorph infiltration. The covering epi-
"thelial layer had disappeared also in this case. In this

patient the kidneys appeared to be rather under-developed,

an/
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an unusual number of immature glomeruli being seen just under
the capsule. A few of theseappeared as cystic structures with
the remains of small flattened tufts, Some of these primitive
glomerull were apparently undergoing atrophy of ischaemiec type,
as if the arterioles supplying these were also defective, small
groups of glomeruli supplied by the same arterial branch being
similarly affected. It would appear that this kidneywas of rather
under-developed type and hence a more ready prey to an acute in-
flammatory complication. The tubules here showed no noteworthy
lesion, and the interstitial tissue was normal apart from the
areas round the sclerosed glomerulil described above, where patchy
Interstitial fibrosis was noted with slight cellular infiltra-~
tion. It 1s of interest that of these 2 patients the first
showed evidence of septicaemia, a purpuric eruption being present
with a purulent arthritis of the left ankle joint, pus from which
yielded meningococcl in films and on culture. In the second
patient the lesion was of a more chronic type, with abundant
and extensive adhesions around the base of the brain, meningo-
coccl being present in some of the pus cells. No oedema was
noted in either of these infants. The urine of one contained
a trace of albumin; in the other the amount obtalned was insuf-
ficient for tests.

Of the 2 pneumococcal meningitls cases assoclated with
. nephritis one concerned a child of 2 years and 8 months and the
other a child of 3 years and 4 months. In the
first patient meningitis resulted from a fall, and in the second

an/
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an otitis media was present with discharge from both ears. 1In
both 1lnstances the kidneys were swollen and in one numerous
petechial haemorrhages were present along with generalised
congestion, while the other showed mottling but no distortion
of the renal architecture. . The usual appearances of diffuse
acute glomerulo-nephritis were present in both on histological
examinatlion, while both had abundant blood in the convoluted
tubules and both fresh blood corpuscles and blood casts in the
collecting tubules. In €ach a very slight cellular infiltration
was present in the interstitial tissue. No oedema was noted

in either patient during life. The urine of both children con-
tained albumin and blood, and blood and epithelial casts on
microscopic examination. (In the second case abundant blood
was present in 10 specimens examined). 1In this patient also
the Non-Protein Nitrogen was 76 mg. per cent., and the blood
pressure was raised, varying from 104 to 128 systolic and from
70 to 88 dilastolic. Urea excretion was within normal limits.
In this case, therefore, the urinary findings were suggestive
of the presence of a complicating nephritis though oedema was
absent.

Blackman and Rake (1932) mention pneumococcal menin-
gitis as one of the pneumococcal lesions complicated by nephritis
~ in infancy, though in adults the kidneys are less susceptible
to damage by pneumococcal toxins.

In the remaining 7 meningeal cases, 3 menlngococcal,

2 pneumococcal, 1 influenzal, and 1 streptococcal,the last following

otitis/



208,

otitis media and mastoiditis, well-marked cloudy swelling was
the only lesion seen in 5 instances and in the other 2 hyaline
droplet degeneration affected a few isolated tubules,

Masterman (1932) mentions a case of meningitis assoc-
iated with hematuria in a child aged 3 years who developed acute
tonsillitis. Shortly thereafter, oedema was noticed in the face
and eyelids, and herpes appeared round the mouth. Abundant blood
and albumin were present in the urine, and the condition was
thought to be haemorrhagic nephritis associated with tonsillitis.,
About 10 days after the onset of nephritic symptoms the child
became very irritable, with flexed 1limbs and rigid neck muscles,
while the cerebrospinal fluid appeared to be under increased
préssure and contained abundant leucocytes. The condition im-
proved but there were periodic relapses, and the cerebrospinal
fluid contained numerous polymorphs, though it was always sterile.
Finally about 3 months after the onset of meningeal symptoms,
ventriculography was performed and internal hydrocephalus diag-
nosed. Masterman believes that the onset resembling acute haem-
orrhagic nephritis was probably a manifestation of meningococcal
septicaemia which ran a prolonged course and improved after ven-
triculography. In favour of a meningococcal meningitis were the
labial herpes at the start, the nuchal rigidity and the large
numbers of polymorphs in the cerebrospinal fluid. Though no
-meningococcl were seen in films or on culture it is a well-known
fact that meningococci can be very scanty 1ln some cases.

Wallgren (1920) reports 3 cases of meningococcal

meningitis/
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meningitis, 2 in adolescents and one in a child aged 5 years.

The meningitls in all 3 cases was preceded by nephritis, the
cerebral sympéoms suggesting uraemia. The last mentioned patient,
5 yéars old, had always been well until oedema was noted in the
face and eyelids, and was so marked in the latter that the pat-
ient could not open his eyes. Blood,albumin,and granular cysts
were present in the urine. After a few days' 1llness intense
headache began with malalse and the child was admitted to hos-
pltal as a case of haemorrhagic nephritis with urasemia. As a
positive Xernig's sign was present a lumbar puncture was done
when meningococcal meningitis was dlagnosed. Despite treatment
with anti-meningococcal serum the child died, and at autopsy
meningitis was found with much pus at the base of the brain and
in the dilated ventricles. The kidneys on histologlical examina-
tion showed glomeruli infiltrated with red cells and the tubular
epithelium was the seat of degeneration with scanty red blood
corpuscles in the lumina. It appeared that the nephritis and
meningitis owed their origin to the same source -- a blood
infection with meningococcl. Many textbooks state that in epi-
demics of meningitis, haemorrhagic nephritis appears as a com-
plication in some instances. It is also known that meningococci
can exist in the blood causing a septicaemia sometimes before the
ongset of meningitis, and to this blood infection Wallgren attri-
butes the haemorrhagic nephritis preceding meningitis in his cases.
He also states that meningococci have been isolated from various
unusual sites including joints, and thls is confirmed by the pres-
ent/
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present writer's case first described where meningococci were
isolated from the swollen left ankle joint, An extensive pur-
puric skin eruption was also present, so this case would appear
to resemble those described above by lMasterman and Wallgren,
though here the nephritic element was obvious only on histo-
logical examination, when haemorrhage was found in some tubules

along with swelling and increased cellularity of the glomerulil.
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Nephritis in Diphtheria.(3 cases).

Only 3 cases of laryngezl diphtherie are included in
the present series, and of these one, & female child aged 23
months, showed early glomerulo-nephritis of mild type, the
kidneys on nesked-eye examination being dark red and swollen,
with yeilowish mottling of the cortex, and blurring of the
markings.

Histologically the glomeruli were slightly enlarged
and digitate, with some cellular increase, chiefly from
endothelial proliferation, though, in addition, slight poly-
morphonuclear infiltration was present. The epithelium
'covering the tufts was lost. Abundant albuminous exudate
was present in the capsule of Bowman, appearing in some of
these as a crescentic layer, abundant enough in some instances
to compress the tuft and extending into the neck of the re-
lated convoluted tubule, where this was seen in sections,
The tubular epithelium showed cloudy swelling, The inter-
stitial tissue showed no evidence of cellular resction, and
apart from intense congestion of the intertubular capillar-
ies the vessels were normal. The urine in this case was not
examined, as the child died on the day of admission to hospi-
tal. In the other two children severe cloudy swelling of
the tubular epithelium was the only lesion noted.

More than one type of nephritis is recognised in
diphtheria. Peldmann (1921) observed 123 cases of diptheria
and /
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and found nephrosis in 15 of these (12.2 per cent.), and
von Kashlden, Pfaundler and Schlossman, Volhard and Fahr, and
'Brﬁning and Schwalbe all mention diphtheris as a disesse
which frequently gives rise to & degenerative lesion in the
renal tubules. Acute interstitial nephritis, as was shown
in the appropriate section, is frequently associated with
diphtheria. Thus Councilman (1898) found a varying degree
of interstitial involvement in 24 of 103 cases of pure diph-
theria and also saw this type of renal lesion in cases
where diphtheria was combined with one of the other exan-
themata. Muir (1933), among other suthors, has descrided

- true glomerulo-nephritis in diphtheria, like the case men-

tioned above.

Nephritis in Pneumonis.

The renal lesion has been studied in 28 cases of
pneumonia between the ages of 2 weeks and 9 years. Of these
children, 7 were under 6 months and other 11 were under 1
year of age, while 19 were of the male, and 9 of the female
sex. Broncho-pneumonia was the type of lesion present in
all but 3 cases, and of these exceptions 2 had lobar pneu-
monia, and one had a chronic interstitial pulmonary lesion.
Several cases were complicated by mild gastro-enteritis or
by otitis, while in one patient a small right-sided inter-

lobar empysema was present. In another patient pneumococcal

meningitis/
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meningitis complicated the pneumonia, in another a large
septic burn resulting from a poultice, while in a final case
pneumonia followed the operation of appendicectomy and here
marked fatty degeneration was present in the liver and kid-
neys, suggesting delayed chloroform poisoning. These last

3 cases a8 well as one of the two lobar pneumonias were
complicated by nephritis. The kidneys in all 4 nephritis
cases were described at autopsy a8 being extremely pale and
mottled, and in 2 cases swelling was present which involved
all perts of the kidney, though particularly the cortices.
Histologically, the glomeruli in all cases showed varying
degrees of inflammatory change, though in no instance was

the lesion of a very intense nature. 1In one case the glom-
eruli were congested and very cellular, with numerous
polymorphs in the tufts. In another albuminous exudate in
the capsule of Bowman was the most striking feature, and in
addition the capillaries appeared to be largely occluded

by endothelial proliferstion. A third showed marked glomeru-
lar enlargement with much cell increase and polymorphonuclesr
infiltration of the tufts,with, in addition, hyaline necrosis
of an occasional loop. The fourth case was of a type similar
to this last, but of a less severe degree. The tubules in
all 4 showed degenerative changes. 1In the case following
appendicectomy the secreting epithelium was granuler and

vacuolated, apparently from solution of fat droplets, (no

frozen/
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frozen sections were available here), with extensive areas

of cell necrosis, the nuclei having disappeared and the cells
having desquamated into the lumina of the tubules. Bile pig-
ment was also abundant in this case, both in the secreting
and the collecting tubular epithelium. 1In two other instances
cloudy swelling was the chief epithelial change, with red
blood corpuscles and polymorphs in the lumina of some convol-
uted tubules. In one of these fat was present in groups of
convoluted tubules and in the deébris within their lumina.

No anisotropic lipoid was found. Various types of casts were
noted in the lumina of some tubules in all cases. The patient
- with the large septic burn showed fairly widespread hyaline
droplet degeneration of the epithelium, and here also cellu-
lar infiltration of the interstitial tissue was a noteworthy
feature, the cells being present both in small compact foeci,
and distributed more diffusely, the appearance suggesting a
very early acute interstitial lesion, though secondary to

the glomerular and tubular changes described above. An in-
teresting feature of this case was the presence in the small
capillaries of the cortex and medulla, of a great increase in
the number of leucocytes, lymphocytes predominating, which
were apparently the source of the 0ell collections in the
interstitial tissue (Schridde and Councilmen). Very slight
diffuse o0ell infiltration was observed in another of the 4

interstitial
nephritis cases, ang/oedema ocourred in the last two instances.

In/
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In the remaining 24 patients no noteworthy glomerulsr lesion
was found beyond slight albuminous exudate in the capsule of
Bowman, in some, but the secreting epithelium showed varying
degrees of tubular degeneration, "acute nephrosis" Gray (1933).
In 14 instances the tubular lesion was slight, consisting
generally of cloudy swelling, sometimes of minimal degres.

In the remaining 10 patients, degenerstive tubular lesions
were more severe, the secreting epithelium showing marked
cloudy swelling or vacuolar degeneration of the cell proto-
plasm, or being of flat granuler type. 1In one case only,
early hyaline droplet degeneration was noted. Hyaline and

- granular casts were present in some instances, but there was
no noteworthy haemorrhage in any, and leucocytes were absent
from the lumina of the tubules. The only interstitial change
was & slight degree of oedems in some kidneys. It would
appear from this series of cases that in children pneumonisa,
at least the broncho-pneumonic type, is not prone to lead to
acute inflammatory lesions in the kidneys. Broncho-pneumonia
is frequently a terminal event, but in the cases selected

for this study, broncho-pneumonia was the primary lesion,

and consolidation was generally fairly extensive. No uncom-
plicated case of broncho-pneumonia in this series was associ-
ated with nephritis, 3 of the 4 instances where nephritis
occurred being associsted with some other lesion, pneumococcal
meningitis, septic burn, delayed chloroform poisoning and in

the/
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the fourth case lobar pneumonia, or at least pneumonia of
lobar distribution, was present. This child was only 2 years
0ld, and true lobar pneumonia is still rare at this age. Von Kahl-
den (189%), . studying the renal lesion in both lobar and
broncho-pneumonisa found nephritis in the latter as well as
in the former, though less severe in type in the broncho-
pneumonic cases. The ages of the patients with nephritic
complications were 2 years, 3 years, 33 years, and 9 years
respectively. In the 11 infants under 1 year of age, no
special severity was noted in the type of epithelial lesion,
even in a number of babies a few weeks o0ld. Special atten-
tion was peid to this point, since Blackmari and Rake
(1932) found that young infants are particularly susceptible
to pneumococcal infection, and in a series of 95 cases in-
vestigated by them, almost 10 per cent. showed severe neph-
ritic changes histologically, though on naked-eye examination
no gross abnormality was detected in the kidneys.
Blackm;grﬁgg Rake (1931) also succeeded in producing
acute and sub-acute changes, comparable to nephritis in man,
in a series of rabbits, by injection of an autolysate, ob-
tained from pneumococci,and also by intradermal injections
of pneumococeci ofﬂtypes I, II, and III. In all of these
senimals pneumococcei could be demonstrated in the capillaries
of the kidneys, as part of a genersl septicaemia, though the

effects of the sutolysate alone prepared from type I pneumo-

cocei/
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pneumococci were shown by hyaline and fibrous thrombi of the
glomerular capillaries, with blood and fibrin in the tubules,
and epithelial damage in the latter.

Oedema was not present in any of the 4 nephritic
patients on clinical examination. The urine is mentioned in
the case records in only 2 members of this group, albumin
alone being present in one, and albumin with casts of unspeci-
fied type, and red and white blood corpuscles in the other.
The majority of authors find that pneumococcal lesions are
comparatively rarely followed by nephritis, and Volhard and
FPahr consider it noteworthy that so few pleuro-pulmonary
diseases which provide so many hospital cases, lead to neph-
ritis. YVon Kahldé%jgigtes the collected figures of various
investigators who studied the remnal lesion in adult patients
with pneumonia, and found the incidence of nephritis low.
Thus Nauwerck in 550 cases of pneumonis found nephritis in
13 (2.4 per cent.), Rosenstein in 130 cases saw nephritis
only twice (1.5 per cent.), while Wagner in 150 patients found
nephritic complications in only 4 (2.6 per cent.). In Rus-
sell's (1929) series of 25 cases of lobar pneumonia nephritis
occurred only in 4, and this incidence corresponds with that

in the series of broncho-pneumonia in children pnder discussion.
In Russell's group, perenchymatous degeneration was found in
18, and the kidneys were normal in 3 instances. Gray (1933)

in 6 patients with lobar pneumonia, found tubular degeneration

of/
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of moderate or extreme degree, accompanied in one case by
slight focal glomerulo-nephritis. 1In 8 patients with broncho-
pneumonia this suthor found in the majority,only an insig- !
nificant degree of tubular degeneration, with no evidence of
acute inflammation. The pneumococcus is considered, however, of
gsome etiological significance, ranking next in importance to the %
streptococcus, in the opinion of some investigators, including i
Volhard and Pahr and Aschoff, though the virulence of the pneumo-

coccus is much less than that of the streptococcus. i

i

Nephritis in Gastro-enteritis.

Cases of gastro-enteritis were investigated to the
number of 27, 14 of these being of the male, and 13 of the
female sex, while the ages varied from 5 days to 7 years, 14
being under 6 months and other 5 between 6 months and 1 year
of age. In this group acute nephritis was present in 3 in-

stances. The first of these patients was a male child, aged

4 years, with a history of vomiting for 3 days, the second
a male infant of 4 months, who had suffered from diarrhoea |
and vomiting for 10 dayé, and the third a female infant aged g
27 weeks. In this last case & terminal broncho-pneumonis m
was also present, but the child had had previous intermittent ;
attacks of vomiting and diarrhoea, and had been in hospital

on several occasions on account of this condition in'the last

few/
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few months of life. No noteworthy abnormality was seen at
sutopsy in the kidneys of any of these children, except in
the first case where the cortex was mottled as a result of
fatty change in the tubules. Histologically in the first
case the type of glomerular involvement was focal, some
glomeruli being greatly enlarged, swollen, and bloodless,
with merked cellular increase including polymorphonuclear
infiltration. Others were only moderately enlarged, with
well-filled capillaries. The tubular epithelium was the seat
of marked cloudy swelling. In the other 2 instances a rather
mild degree of diffuse glomerulitis was present, with enlarge-
ment and increased cellulaerity of the tufts, loss of the
covering epithelium, and congestion of the capillaries.
Cloudy swelling was noted in the secreting epithelium of
both these cases with early hyaline-droplet degeneration in
one, and a striking feature in both was the presence of hae-
morrhage into isolated sonvoluted tubules. The interstitial
tissue and vessels were free from any noteworthy lesion.

No oedems was noted clinically in any of these three children.
A trace of albumin was found in the urine of the 4-year old
patient, while pus was present in specimens from the other
two children, and a coliform culture was obtained from the
ufine of each, though at post-mortem no sign of an acute in-
flammatory lesion was seen in the kidneys, renal pelves,

ureters, or bladder of either. With regard to the remsining

kidneys/
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kidneys in this series (24), no sbnormality was detected on
naked-eye examination of any of these. Histologically, no
glomerular lesion was detected in any, beyond slight conges-
tion of the capillaries, or & little albuminous exudate, with
or without a few degenerated epithelial cells in the capsule
of Bowman. The secreting tubular epithelium was the seat of
degenerative changes of varying degree, being severe or ex-
treme in 8 cases and mild or moderate in 15. The last case
deserves speciel mention on account of almost complete aplasia
of one kidney. This case has been previously reported in the
section dealing with congenital abnormalities. Of the 8 chil-
dren with severe degenerative changes, the most extreme degree
was present in & femsle child aged 15 months with abundant
glbumin in the urine who died after 3 days' illness,when
generalised catarrh of the stomach and small and large bowel
was found at autopsy, together with a left-sided pyelitis.

The kidneys at post-mortem were extremely pale and fatty, the
cut surface of the cortices being mottled from intermingled
areas of fatty change and congestion, while the superficial
stellate veins were engorged.

Microscopicelly the glomeruli appeared essentially
normel, but the secreting epithelium showed almost complete
coagulative necrosis with swollen, dead, structureless cells
projecting into the lumina of the convoluted tubules, thus
reducing them to mere slits. The normally stained nuclei in

the collecting tubules and in the glomeruli contrasted markedly

with/
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with the eosinophil-staining, structureless, secreting epi-
thelium, where only the basement -membranes and the cell out-
lines were visible. Such severe tubular changes are sometimes
designated by the name of acute tubular nephritis, but the
writer prefers Gray's (1933) term, "acute nephrosis", as in
the case just described, there was no evidence of anything in
the nature of an inflammatory reaction. Another case showed
marked tubular degeneration with extreme cloudy swelling, and
actual necrosis of a fair proportion of cells, many of these
having desquamated/thus producing marked structural distor-
tion. In another instance early hyaline-droplet degeneration
involved a number of convoluted tubules. In frozen sections
of this kidney a ring of fat droplets was present next the
basement-membrane, in the majority of the convoluted tubulss.
In the remaining five cases of this group of 8, severe cloudy
swelling or vacuolar degeneration of the secreting epithelium
was evident, though with little actual cell death, much proto-
plasmic débris being present in the lumina of many tubules,in
the form of droplets or casts. In the other 15 patients no
lesion was detected beyond slight degenerative changes of the
secreting epithelium, which was generally the seat of cloudy
swelling though sometimes rather flattened and granular.
Frozen sections of one of the kidneys in the above group of
15 were examined for fat, but this was negligible in amount.

The importance attributed by some of the text-books

~on/
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on Paediatrics to gastro-enteritis as an etiological factor

in the nephritis of infancy, has already been mentioned, in
the section dealing with etiology. Among other writers on

the subject, Koplik (1902) believes that nephritis as a com=-
plication of gastro-enteritis is much more frequent than
generally recognised, often appearing early in the course of
this disease. In mild cases, albumin may be the only evi-
dence of renal damage, though uraemic manifestations and
oedema of the extremities may supervene in severe cases. The
prognosis, according to Koplik, is generally good. Czerny

and Moser (1894) believe that various forms of nephritis
complicate gastro-enteritis,when not only albumin but hyaline
and granular casts, and red and white blood corpuscles are
found in the urine, while blood is occasionally present in
amount sufficient for macroscopic recognition. These authors
rarely observed oedema in such cases. As, however, they fre-
quently saw masses of micro-organisms in sections, associated
with foci of cell infiltration the possibility is that some

of their cases were of the nature of pyelonephritis.
Pelsenthal and Bernard (1894) found varying amounts of albumin
in the urine of the majority of children with gastro-enteritis,
though this was abundant only in the more chronic cases. They
never saw gross haematuria in such patients though red blood
corpuscles were sometimes present on microscopic examination
of the sediment. Oedema was often seen in the face and lower

limbs, but they emphasize the importance of distinguishing
nephritic/
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nephritic from marantic oedema. Though in most of the cases
they describe histologically, tubular degenerative changes
predominated, in at least 3 instances glomerular involvement
was evident with marked haemorrhage into the tubules, and
one of these cases showed,in addition, interstitial cell-
infiltration. In nephritis associated with gastro-enteritis
the underlying factor would appear to be toxic absorption
from the alimentary tract. Nephritis in adults has also
been described in severe gastro-intestinal lesions with marked
toxaemia. Thus Brown, Eusterman, Hartman, and Rowntree (1923)
report a series of cases of nephritis associated with pyloric
or duodenal obstruction, in some of which, along with glom-
erular involvement, focl of round-cell infiltration were
noted as in Felsenthal and Bernard's case mentioned above.
Zeman, Friedman and Mann (1924) diagnosed toxic degenerative
nephrosis in 4 cases of pyloric obstruction where histologi-
cally an extreme degree of cell necrosis was evident, the
lesion here closely resembling that of the child in the
present series with extensive coagulative necrosis of the
secreting epithelium, though the dead cells in the adult kid-
ney showed deposits of calcium salts not present in the child.
Fox, Mantel and Rabens (1931) also report renal involvement
in an adult with strangulation of a loop of small bowel in
an inguinal hernia.

Renal damage from absorption of toxins elaborated in
the bowel, would therefore appear %o result both in children
and/
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and in adults, though in the former, a relatively mild
catarrhal condition of the gastro-intestinal mucosa appar-
ently suffices to determine either a true nephritis or an
acute nephrosis with almost total necrosis of the secreting
epithelium, while in adults a similar degree of renal damage
is seen only in severe obstructive lesions. This severe
renal involvement in children, in view of the relative mild-
ness of the underlylng inflammatory lesion, would bear out
the fact that the kidneys in young subjects have a minimal

power of resistance.

Nephritis in Tuberculosis. (12 cases).

12 cases of tuberculosis were investigated, 6 of
these in male and 6 in female children, between the ages of
5 months and 10 years. 3 cases of nephritis occurred in
this group, one of which has been already described (acute
interstitial nephritis associated with tabes mesenterica),
and will not be further mentioned here. In another patient
the kidneys were the seat of an early sub-acute nephritis
associated with slight amyloid degeneration. In the 3rd early
acute glomerulo-nephritis was present. The case of sub-acute
nephritis occurred in a male child aged 10 years, with marked
kyphosis, Pott's disease had been present since the age of 2,
and a discharging sinus had developed in the right thigh about

3/
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3 years ante-mortem. The child was admitted suffering from
oedema, with a history of passing blood per rectum. The
urine, which was diminished in amount, contained abundant
albumin and fairly numerous casts of epithelial and granular
type with, in addition, many epithelial cells and leucocytes.
There was no mention of haematurlia while the child was in
hospital, though the urine was "dark" before admission to
the wards. The renal efficiency was impaired in this patient,
the result of the pigment test being low, only 32 per cent.
of pigment being excreted in 2 hours, though excretion of
urea was approximately normal - 2.4 per cent. in 2 hours.
Pneumococcal peritonitis proved a fatal complication. The
kidneys at autopsy were slightly enlarged, with swollen cor-
tices, fatty and catarrhal tubular changes giving the cut
surface a mottled appearance. On microscopic examination
the glomeruli were swollen throughout, with an increase of
cells in the tufts, the capsules in some instances showing
epithelial crescents while varying degrees of adhesion were
noted between capsules and tufts. In addition, amyloid
degeneration of slight degree was seen in the capillaries

of some glomeruli, the afferent glomerular arterioles also
being affected, and to a slight extent the basement membranes.
The renal tubules were lined by a flat granular type of epi-
thelium, and much débris was present in the lumina. Many

convoluted tubules also contained casts, chiefly of hyaline

type. The interstitial tissue was oedematous, with foci of
round-cell/
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round-cell Infiltration. Amyloid degeneration is of rare
occurrence in childhood. According to Briining and Schwalbe,
it occurs as in adults, in cases of cachectic disease such

as tuberculosis, syphilis, and bone suppuration. In one of
Eckstein's cases previously mentioned,amyloid degeneration

was well marked in the kidneys of a child with a mixed tuber-
culous and luetic infection, while Addis and Oliver report

a case 1ln a child of 10 with tuberculous disease of the spine,
and a draining sinus, as in the case at present under discus-
sion. The 3rd case of nephritis in this series occurred also in
a male child aged 10 years with extensive tuberculosis of

the lungs and thoracic glands, widespread miliary tuberculosis
and tuberculous meningitis with tuberculomata in the cerebel-
lum. The kidneys in this case were enlarged with broad cor-
tices of rather mottled appearance, in which were found scanty
miliary tubercles. Sections showed diffuse swelling of the
glomerull, the noteworthy feature of which was extensive en-
gorgement with blood, though no haemorrhages were seen into
Bowman's capsule. In the tubules, marked cloudy swelling

was the only lesion found, and the interstitial tissue was
normal apart from slight oedema. The intertubular capillaries
were all 1ntensely congested. Fat was negligible in amount

in frozen sections. There was no history of oedema in this
case, and specimens of the urine examined contained no albumin

or blood, while microscopically, only a few leucocytes were

seen.
The /
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The remaining 9 cases of this series showed only
varying degrees of epithelial degeneration, chiefly of the
nature of cloudy swelling of mild or more severe degree,
though miliary tubercles were abundant in some of these kid-
neys. In one instance, in an infant aged 10 months, with
tuberculous ulceration of the bowel, and tabes mesenterica,
with generalised miliary spread, slight cellular infiltration
of the interstitial tissue was present, small areas of round,
plasma,or large mononuclear cells being diffusely scattered
both in the cortex and at the cortico-medullary junction,
while similar cells occurred also in small foci often peri-
glomerular in distribution, while some of the larger vessels
were surrounded by a "cell mantle", thus indicating diapedesis
from the vessels. 1In this case no large or striking cell
masses were present as in the case of acute interstitial
nephritis belonging to this group and already reported, though
possibly a similar condition was present here at a very early
stage. The kidneys in this case at autopsy were not enlarged,
the only abnormality beling extreme pallor of the organs.

Nephritis 1s occasionally mentioned in the literature,
in association with tuberculosis. Volhard and Fahr, as already
stated, found acute interstitial nephritis in a tuberculous
patient. These authors belleve that the toxins of the tubercle
bacillus are perhaps responsible for the inflammatory renal
lesion sometimes associated with this disease, and the break-

down/




228.

breakdown of caseous material for the degenerative processes,
though they are not prepared to state how far the specific
tuberculous toxins produce degenerative changes, or to what
extent assoclated streptococcal infection is responsible.
They would be inclined to stress this last possibility, were
it not for the fact that varlous investigators have shown
that tuberculin injections can produce haemorrhagic nephritis.
Jasienski (1930) found symptoms of nephritis only exception-
ally in tuberculous patients. He believes that the kidney
tubercle
can excrete with the urine,/bacilli toxic for guinea pigs,
without itself developing a tuberculous lesion. He mentions
instances where animal inoculation with the urine of phthisi-
cal patients confirmed the presence of tubercle bacilli though
no sign of tuberculous involvement was seen at autopsy in the
kidneys or genital organs of these individuals. In other
cases, kidneys the seat of neoplasm or calculus formation
eliminated tubercle bacilli, though on removal at operation
no sign of renal tuberculosis was found. Holten (1924)
describes haemorrhagic nephritis alonq,or with amyloid disease
in tuberculous patients. He regards the former as a not very
rare complication, sometimes arising after pleurisy or haemop-
tosis, and occurring at all stages of phthisis, the prognosis
of the case depending on that of the pulmonary condition.
He regards amyloid disease as the most frequent complication
of tuberculosis, haemorrhagic nephritis coming next in order

of/
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of frequency, and other forms of renal inflammation being
rare. Anderson (1932) reports a case of tuberculous menin-
gitis in a patient aged 26 years, tubercle bacilli being
found in the cerebrosplinal fluid, along with an increase in
the lymphocytes. Some weeks after the patient was admitted
to hospital, the face and eyelids swelled,and albumin was
found in the urine. The patient was dismissed but was re-
admitted later with acute nephritis, persistent albumin and
abundant blood being present in the urine. Here, however,

a mild attack of influenza intervened between the meningitis
and the onset of nephritic symptoms, so the former cannot

be excluded as a possible etiological factor. Gray (1933)
found in 3 cases of acute miliary tuberculosls acute nephritis
of very low grade and of focal distribution, in one instance
in addition to tubular degeneration. Nephritis, however,
would appear %o be only a rare complication of tuberculosis
in children, only a slight degenerative tubular lesion being
noted even in kidneys the seﬁt of multiple miliary tubercles.

Nephritis in
Blood Diseases (9 cases).

e
Naeg}i (1923) considers that anaemia in rare instances

may induce the onset of nephritis, so the kidneys of patients
with various blood diseases were investigated for any possible

nephritic complication. This group comprises 2 cases of lym-
phatic/
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lymphatic leukaemia, one of von Jaksch's anaemia, one of
Bantit's disease, with haematemesis and anaemia, 2 of anaemia
gravis, sand 3 of melaena neonatorum. The ages in this group
varied from 3 days to 6 years, 6 patients being under 1 year
of age. Of these 9 children 3 were of the male, and 6 of

the female sex. Nephritis was not present in any instance,
but features of interest were found in some, of which a brief
description will be glven, first dismissing the cases with
no noteworthy lesion. The 3 cases of melaena neonatorunm,

and the one of Banti's disease showed merely a mild degree

of tubular catarrh. 1In a further case of anasemia gravis the
epithelium was rather flattened and granular, with a good
deal of cell necrosis, and desquamation. The 4 remaining
cases, 2 of anaemia and 2 of lymphatic leukaemia are of some
interest. The case of von Jaksch's anaemia occurred in a
female infant dying at the‘age of 43 weeks, Purpuric spots
were present on the trunk, and a large haemorrhage had occur-
red into the substance of the thymus. The red cells were
reduced to 2,310,000 per c.mm.; the haemoglobin to 36 per
cent., while the blood platelets numbered 36,000 per c.mm.

At sutopsy scanty small cysts which appeared to be of con-
genital origin were confined to the left kidney. Both organs
otherwise appeared normal except for extreme pallor. Histo-
logically, foci of embryonic tissue were found along with
lymphocytic infiltration and an lmperfect attempt at follicle

formation. The microscopic characters of this kidney have
already/
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already been fully described, in the section of congenital
abnormalities. The other anaemic child, aged 14 months, had
kidneys which appeared normal at autopsy, except for pallor.

On histological examination, sections on the whole presented

an appearance normal for the child's age, the glomerular epi-
thelium having lost the characteristic appearance of the
infantile kidney. In a few areas, however, the appearances
were exactly those of a kidney immediately after birth, the
glomeruli being small, with a prominent covering epithelium,
and crowded together from lack of expansion of the tubules;

in such foci glomerular anlage were present. A few of these
primitive glomeruli were the seat of sclerosis with thicken-
ing of the capsule, and adhesions between capsule and tuft.
Throughout this investigation it has been shown that primitive
glomerull are specially prone to degeneraté. Of the two re-
maining cases of lymphatic leukaemia, one occurred in a girl
aged 6 years, with marked general glandular enlargement and
infiltration of the liver and spleen, while button-like nodules
of lymphoid tissue were present in the bowel wall. The red
cells numbered about 2 million per c¢.mm., while the leucocytes
reached the high figure of 118,000 shortly before death, nearly
100 per cent. of these cells being lymphocytes. The other
patient was a male child aged 2 years with an aleukaemia type
of leukaemia, the leucocytes in this case numbering only 1,400,
and the red blood cells half a million, while the haemoglobin
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was reduced to 10 per cent. shortly before death. No note-
worthy glandular or tissue involvement was noted post-mortem
in this case. In the first case the kidneys were swollen,
with abundant petechial haemorrhages in the subcapsular cor-
tices, which were slightly broadened and pale, with well-
defined pink medullary regions. There was no suggestion on
macroscopic examination of massive lymphocytic infiltration
of these organs, though a patch of leukaemic infiltration
into which haemorrhage had occurred was present in the right
renal pelvis, and the left pelvis showed petechiae, the blood
present in the urine evidently coming from these pelvic hae-
morrhages. The appearance of the kidneys post-mortem was
not mentioned in the other case.

Microscopically, the kidneys in both cases showed
well-marked leukaemic infiltration, much more marked in the
first patient, where the glomerular capillaries appeared to
be filled with lymphocytes, and the vessels throughout sections
were seen as dark streaks, from their abundant lymphocytic °
content. These cells appeared to be present almost to the
exclusion of red blood corpuscles. Focli of cell infiltration
were found immediately under the capsule, but were most abun-
dant at the cortico-medullary junction, where larger cell
masses were present. Sections of the liver, spleen, bowel,
and glands showed similar lymphocytic infiltration.

In the aleukéemic case, small patches of cell infil-

tration were found, chiefly at the corfico-medullary junction,
the/
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the cells being mainly large lymphocytes. The spleen, liver,
glands and bone marrow similarly showed foci of lymphocytic

infiltration.

Nephritis in Jaundice.

A few cases of jaundice were available for study.
Of these children 3 had congenital atresia of the bile-ducts.
The 4th had severe jaundice 2 days after birth, though no
gross hepatic defect was found at autopsy. Other 2 patients
suffered from delayed chloroform poisoning, 2 from acute
yellow atrophy of the liver, and 1 from hepatic cirrhosis.
(A case of malignant hepatoma has been included in the sec-
tion on tumours). The ages in this group varied from 2 days
to 10 years, and 5 were of the female, and 4 of the male
sex. A mild early nephritis occurred in 2 members of this
group, one being an infant aged 6 weeks with congenital
atresia of the bile ducts, and the other a child of 9 years
with delayed chloroform poisonlng. In the infant the kidneys
were deeply bile-stained, while the older child showed ex-
treme fatty degeneration of the kidneys, as well as of the
liver and heart muscle, the result of delayed chloroform
polsoning, following operation for a perforated gangrenous
appendix.

Histologically, the infantile kidneys showed fairly
diffuse/



diffuse glomerular involvement with swelling, intense con-
gestion of the capillaries, and desquamation of the covering
epithelium, though a few glomeruli remained normal and formed
a striking contrast to those involved in the inflammatory
process. In the tubules marked catarrhal changes were present
in the secreting epithelium, which was the seat of marked
vacuolar degeneration, many cells having lost their nuclei.
Rare tubules contained red blood corpuscles, while in others,
débris or granular casts were present. Sections showed less
bile pigment than the gross appearance of the kidneys would
have suggested. ©No lesion was noted in the interstitial
tissue.

In the 2nd case the glomeruli were swollen and blood-
less from endothelial cell proliferation, with,in the capsule
of Bowman)much albuminous exudate, which could be seen in
some instances extending into the neck of the corresponding
tubule. Severe tubular degeneration was evident, with marked
cell necrosis, groups of convoluted tubules having lost their
lining epithelium, which had desquamated into the lumina.
Elsewhere cloudy swelling was so extreme as almost to block
the lumina, and many cells were vacuolated, apparently from
the dissolving of fat droplets in the process of paraffin-
embedding. Much bile pigment was also deposited both in the
secreting and collecting epithelium, and many granular casts
were found in the collecting tubules. Interstitial oedema
was marked. Examine of the urine in the first of these 2 cases

showed/
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showed no abnormal constituent except bile, and in the 2nd
there was no note with regard to the urine beyond "pain on
micturition". Several of the other patients in this group
showed very severe tubular degenerative changes, particularly
the child with cirrhosis of the liver, where many epithelisl
colls had lost their nuclei and had desquamated into the
lumina of the tubules., The protoplasm throughout the secret-
ing epithelium was granular and vacuolated, and large granules
of bile pigment were present in the cells, next the basement
membrane. In another child with acute yellow atrophy of the
liver, the condition was very similar. In a 2nd case of
acute yellow atrophy with marked catarrh of the tubules,
frozen sections showed abundant fat in the secreting epi-
thelium, chiefly in the proximal convoluted tubules, and in
the thick Henle loops, where fatty droplets coalesced to a
large size. The fat was all isotropic. In another patient,
an infant with congenital atresia of the bile ducts, and a
terminal streptococcal peritonitis, early hyaline droplet
degeneration was present in groups of convoluted tubules,
while in the infant jaundiced at birth and dying 2 days
thereafter eplthelial necrosis was extensive. In the 2 re-
maining cases only slight cloudy swelling was noted in the
tubular epithelium, with bile pigment in one. Epithelial
degeneration in this group thus appeared to be of exceptional
severity. Gray (1933) found in a series of six cases of deep
jaundice in adults, extreme nephrosis in 3, severe nephrosis

in/
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in 2, and moderate nephrosis in one. A low-grade acute neph-
ritis accompanied one of the cases with extreme tubular degen-
eration. Russell (1929) in 13 cases found microscopic changes
in all. 5 of 7 cases of severe jaundice had nephritis of

low grade ("mitis" type according to this author). In other

2 instances the inflammatory lesion was still less severse,
while in 6 parenchymatous changes alone were present. Russell
believes that jaundice gives rise to nephritis through endo-
genous toxins, either from bile itself or from perverted
metabolic products.

Von Kahlden(1891) reports an adult case of jaundice in a
patient with malignant hepatoma. Albumin and casts had been
present intermittently in the urine during life. At autopsy
the renal tubules were the seat of marked fatty degeneration,
with much cell necrosis and bile pigment in the epithelial
cells. The glomeruli were essentially normal. He never saw
red blood corpuscles in the urine in such cases, though scanty
casts, and bile-stained pus or epithelial cells were often
found. Thus jaundice would appear to lead to severe degener-
ative tubular changes with an occasional mild inflammatory

glomerular involvement both in adults and in children.

Nephritis in Malignant Tumours. (5 cases)

A further grouc of 5 children dying of malignant

disease was examined, since in these neoplasms extensivs
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necrosis sometimes takes place, with resulting toxic absorption.
No nephritic complication was, however, observed in any member
of this group. The tumours comprised 3 sympathicoblastomata
with very extensive hepatic involvement, and widespread glandu-
lar metastases, the tumour tissue being extremely soft and
necrotic, In two instances the kidney on the same side as the
tumour was invaded at the hilum, but appeared normal outside
the tumour area, except for slight pallor. The 4th tumour

was a malignant hepatoma, the 5th a cerebral glioma. The
sympathlicoblastoma cases were aged 2 years and 11 months, 3
years, and 3% years respectively. In all cases, the.only
lesion noted hlstologically, was cloudy swelling of moderate
degree, in the secreting eplthelium. In one instance frozen
sections stained for fat showed the presence of a very small
amount, an occasional group of convoluted tubules in the cor-
tex containing small droplets, with a powdering in some of

the collecting tubules. The patient with the cerebral tumour,
an 8 year old boy, showed merely slight catarrh of the secret-
ing epithelium. The child with extensive malignant disease in
the liver and secondary nodules in the lungs - a female infant
of 8 months -~ had severely damaged kidneys. At autopsy the i
organs were the seat of marked fatty change, and histologically,
_ severe degenerative changes were present in the secreting epi-
thelium, particularly in the thick limbs of Henle's loops,

where much cell necrosis was evident. The glomerull were nor-

mal. In this case jaundice was probably the factor determining
the/
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the severity of the renal lesion though bile pigment was not

abundant in the sections examined.

Nephritis 1n Marasmus. (4 cases)

The kidneys were investigated in a final group of 4
cases of marasmus, 2 of these children suffering from tetany
in addition.

The first two patients without tetany were infants
aged 30 days and 10 months respectively. The first case was
complicated by gastro-enteritis, and the second by otitis
media. Simmonds (1896) in 60 cases of pure marasmus, exclud-
ing lues, pneumonia, acute infections, purulent conditions,
tabes mesenterica, and severe gastro-enteritis, found fatty
degeneration of the tubular epithelium,and hyaline casts in
their lumina,while albuminous exudate was present in the cap-
sular spaces. In 29 of these cases the middle ears were
examined, when exudative otitis media was found in 28 instances.
In another series of 133 autopsies on marasmic infants the
middle ears were free from exudate only twice. Simmonds con-
cludes that nephritis in marasmus is due not to the mild gastro-f
intestinal catarrh present in some of these infants, but to the
accompanying otitis media, not necessarily purulent. 1In
neither of the cases mentioned above was nephritis present,

the kidneys being normal on naked-eye examination in both,

and/
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and histologically showing only cloudy swelling with hyaline
casts in the lumina of some tubules. Both children with a
history of tetany had had numerous fits since birth. The
elder, aged T4 years, was markedly rachitic, and fits towards
the end became very freguent. Broncho-pneumonia was a ter-
minal event, and the child died in coma. A trace of albumin
was present in the urine. The kidneys at autopsy appeared to
be the seat of cloudy swelling, and this was confirmed on
histological examination, when slight tubular degeneration was
the only lesion found. The other patient with tetany, a child
aged 2% years, was admitted to hospital suffering from severe
convulsions, and unconscious. A left otitis media was present
along with a terminal broncho-pneumonia. Albumin was present
in this case with an occasional cast (type not specified), and
swelling of the hands and feet accompanied the convulsions.
Histologically, some glomerull appeared slightly congested,
and a small amount of albuminous exudate was present in the
capsule of Bowman in a few instances. The secreting epithelium
showed a mild degree of cloudy swelling, the thick Henle loops
being most severely lnvolved. In this group no nephritic com-
plication was found.

The varying percentages of nephritic complications in

these 163 combined inflammatory lesions are seen from the

accompanying table. Nephritis on an average was present in
37 cases or 22.70 per cent. of the whole series. Naturally

in/



240,

in individual groups the numbers are too small to be of any
value, but congenital syphilis, and rheumatic endocarditis

are outstanding from the frequency of associated inflammatory
renal complications. Regarding the sex distribution of these
37 cases of secondary nephritis, 17 occurred in males and 20
in females, while according to age distribution 15 cases occur-
red in the 1lst year of life, and 26 between birth and the end
of the 6th year. About two-thirds of the cases, therefore,
occurred in the first half of childhood.
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SUMMARY .

Having completed the description of the 94 cases of
primary and secondary nephritis on which this investigation
is based, there remains the task of summarising shortly the
salient characters of this disease in the child, in whom it
appears in the vast majority of cases in pure form, without
the underlying cardio-vascular component, which so frequently
complicates the process in the adult. Broadly speaking, the
chief feature which distinguishes juvenile from adult neph-
ritis, is the acuity of the process in the former, the chron-
icity in the latter, acute forms predominating in paediatric
clinics, and chronlc forms in those attended by adults. The
most characteristic type of nephritis in the child, and one
which 1s almost exclusively confined to children and young
adults, is the haemorrhagic form, considered by some investi-
gators an embolic focal lesion, occurring generally at an
interval of some days after an attack of angina, and character-
ised by abundant blood in the urine, by limitation of oedema
to the face in most instances, and by mild constitutional
disturbance. Such patients appear less severely 1ill than the
majority of adults with nephritis. The immediate prognosis
is excellent. Sufficlent glomeruli would appear to remain
intact in this type to malntain a fair degree of renal effi-

clency. That haemorrhagic nephritis can also be diffuse, and

fatal/
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fatal, however, 1s shown by the few examples in the present
series.

The majority of the cases under discussion belong to
the type of ordinary acute glomerulo-nephritis, where haemor-
rhage though sometimes present, is never so prominent as in
the haemorrhagic variety. The former type is similar to that
commonly occurring in adults, though capable in the young
child, and particularly in the infant, of running a fulminating
course, and leadlng to a fatal issue before the disease has
progressed beyond a very early stage, though, on the other
hand, the lesion in children can develop more quickly than
in adults and a surprising degree of renal change is some-
times found histologically, after a very short clinical his-~
tory. In infants resistance is relatively slight, not only to
nephritis but to diseases in general. A large proportion of
the patients formlng the subject of this research, 66 or approx-
imately 70 per cent., were under the age of 6 years, thus
dying in the first half of childhood, while 35 died under the
age of 1 year. Nephritis can occur in very early infancy, and
may even date from intrauterine existence. The youngest in-
fant with primary nephritis in this series was only 22 days
old, and another 25 days, while in the cases of secondary
nephritis, some of the infants lived only a very few days.

It has been shown, both from the writer's own cases, and from

a review of the literature, how little reliance can be placed

on/



on naked-eye examination alone, in nephritis, since profound
renal changes may be present microscopically though outward
and visible manifestations of the disease are practically
absent., While the macroscopic appearance gives no dependable
information regarding the underlying histological condition,
the latter in its turn, is no criterion of the severity of
the lesion from the clinical point of view, while it is often
unsafe to hazard a guess at the duration of the pathological
process, since, while the disease may run an acute course in
some cases, 1n others, probably of less initial severity, it
may long remain latent, without progressing to the prolifer-
ative stage, though each patient is a law unto himself in
this respect, different periods of time being required to
reach the stage of contraction in individual cases.

This point is illustrated in the group of decapsulated
kidneys, where in 3 cases all of the same relatively short
duration, proliferative changes present in the kidneys were
not of equal extent in each, other ;;g::.in this group with
a much longer clinical history remaining enlarged and smooth,
with 1little microscopic evidence of connective tissue over-~
growth. Confirmation of this capacity to remain latent is
found on reviewing the literature. Various authors record
cases of several or even many years! duration, where prolifer-
>ative changes were still slight.

On reviewing the 32 cases of haemorrhagic and exudative
glomerulo-nephritis, it is seen that comparatively few of these

children/
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children died of renal insufficiency alone. Nephritic pa-
tients are peculiarly prone to develop secondary inflammatory
lesions, and in the present autopsy series, over 80 per cent.
had some acute inflammatory complication, the respiratory
tract being involved in sbout 60 per cent. of all cases.
Cardiac hypertrophy was found in about one-third of
these acute cases, where in the majority it was associated
with a definite rise in the systolic blood pressure on clini-
cal examination. Other investigators confirm the fact that
even in young children the cardio-vascular system is readily
affected in acute nephritis. C(erebral complications in chil-
dren are not of true uraemic nature, but are due to a neuro-
oedems rather than to a neuro-toxasemia. In 15 patients in
the present series with acute nephritis, where the brain was
examnined,the organ was oedematous in 9 instances. A frequent
finding in the acute exudative cases was oedema, ocourring
either in the subcutaneous tissues, the serous sacs, the in-
ternal organs, or any combination of these. In rather more
than half these cases "swelling™, appearing generally in the
face, feet, or legs, was the first symptom to attract the
relatives' attention. The appearance of oedema was frequently
accompanied by abdominal pain, sometimes so severe as to sug-
gest acute abdominal disease, or by sickness and vomiting,
‘while occasionally symptoms referable to the respiratory

tract predominated at the onset of the illness. In many
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cases the onset of nephritis wes fulminating, the child being
seized with convulsions while apparently in good health, and
dying in coma shortly thereafter.

With regard to the urine, the amount varied in the
acute cases, the urinary output sometimes being diminished,
though occasionally frequency of micturition was noted. Al-
bumin and blood were frequent findings, the former being
present in all but one of the patients, with an exudative
lesion, while casts of various types were present in about
half these children. Renal efficiency tests in & number of
cases appeared to give rather contradictory results, and to
yield little diagnostic information of value.

No instance is reported in the present series of true
nephrosis, satisfying all the clinical and pathological re-
quirements of the latter, on & rigid interpretation. A group
of 4 cases with marked oedema, where the lesion wass msainly
tubular, and stigmata of disease in the glomeruli were slight,
approach this type most closely, particularly in 3 instances.
The 4th patient had abundant blood ir the urine, and within
the lumina of the tubules on histological examination. Since
haemorrktage is intermittent, the haemorrhagic element in such
cases might be readily missed, and the condition classified
as a degenerative tubular lesion. Renal disease in this group
coiresponds to the tubular or parenchymatous type reported by
various authors, and particularly in America. It has been

shown/
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shown from a review of the litersture that true nephrosis

is &t present considered a very rare, if not indeed an slmost
mythical lesion. According to modern interpretation, even
minor glomeruler lesions are considered inflaemmatory though,
since the disesase is of minimel intensity from the start it
runs an extremely chronic course, thus allowing tubular degen-
erative changes to reach their full fruition, while prolifer-
ative changes remain in abeyance. Some inflemmatory process
mey, however, cut short the life of the patient, since such
individuals are very liable to pneumococcal and streptococcal
infections.

It may be mentioned here that fat was scanty in
practically all the cases, where frozen sections were avail-
able, and in no single instance was doubly refractile lipoid
present, except in minimal amount, though the naked-eye
appearance of one of the cases in the above group of 4, sug-
gested the presence of myelin fat. Frozen sections, however, -
were not examined in this case,.

Acute interstitial nephritis is represented in the
present series by 4 cases, 2 of severe and ? of slighter
degree. Of the former, 1 case followed ulceration of the
palate, with extensive sloughing of the pharyngeal tissues,
and the other tuberculous ulceration of the bowel with exten-
’siée tabes mesenterica. The 2 milder cases occurred in con-

genital syphilitic fnfants, and in such patients a cellular
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infiltration of the interstitisl tissue would appear to be

the characteristic type of lesion. Various investigators have
described acute interstitial nephritis following scarlet fever
and diphtheria, either alone or associated with other exan-
themata. This type of lesion sometimes occurs earlier in the
course of scarlet fever than the more characteristic acute
glomerulo-nephritis. Some writers believe that the severity
of the interstitial renal lesion in the various exanthemata,
depends on the degree of faucial involvement accompanying

the former.

On reviewing the 10 operated cases reported in this
study, as well as the whole series of 23 cases of which these
10 form part, the operastion of decapsulation would appear
to result in immediate benefit with amelioration of the clini-
cal symptoms in many instences, though with permanent improve-
ment in relatively few cases. On consulting the literature
on this subject, the type of lesion where this operative pro-
cedure appears to yield the best results is acute glomerulo-
nephritis with suppression of the urine, where it may be the
means of saving life, though even in such cases, permanent
cure results only in & proportion.of patients.

Regarding the presence of etiological factors, a possible
source of infection was found in rather more than 2/3rds of the
entire series of primary nephritic oases. Such foci of infection

a8 were found could be divided roughly into groups, including

tonsillar/



248,

tonsillar and respiratory lesions, septic conditions of the
skin and mucous membranes, and various exanthemata, while in
several cases illness or exhaustion of the mother during preg-
nancy might possibly have induced at least a predisposition
to develop nephritis as a sequel to some slight infection.
The hereditary factor in nephritis is stressed in the litera-
ture, many authors reporting the occurrence of acute or
chronic nephritis in several generations of certain families,
the disease being not only hereditary and famili&l - occur-
ring in several members of these families - but sometimes
congenital in addition, appearing soon after birth.

In the cases where an etiological factor was lacking
both in the history and on clinical examination, absence,
as has been suggested, may be more apparent than real, as &
mild tonsillar infection might have been present a few days
before the onset of nephritic symptoms, though this fact was
not elicited, on questioning the patient's relatives. The
whole trend of modern opinion is to regard nephritis, with
few exceptions, as secondary to acute disease, or to a focus
of infection, somewhere in the body, the lymphatic pharyngeal
ring being of primary importance in this respect, while the
superabundance of lymphoid tissue in the child is, in the
opinion of some writers, correlated with the frequency of
théoat and respiratory lesions, as well as of nephritis, at

an early age. It is frequently emphasigzed in the literature
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that foci of infection are more readily demonstrable in the
child than in the adult with nephritis. Any of the exan-
themata can be followed by this disease, scarlet fever being
the one most frequently complicated not only by glomerular
but also by acute interstitial nephritis. Septic conditions
of the skin and mucous membranes, of which impetigo contagiosa
appears to be the chief, can also be regarded as of etio-
logical importance in the causation of nephritis. The various
chemical poisons sometimes responsible for the adult lesion
herdly come into the picture of nephritis in the child, though
in infants various external medicaments may prove extremely
toxic to the kidneys, while such relatively slight diseases
as mild catarrhal enteritis, or otitis medies can determine
in them & fatal nephritis.

0f the organisms responsible for the production of
an inflammatory renal lesion streptococcus is by far the most
important, while pneumococcus and staphylococcus play a sub-
gidiary rdle, and very occasionsally some other organism must
be held responsible, e.g., B. coli, or B. tuberculosis. In
the parenchymatous or tubular type of nephritis some suthors
find the focus of infection commonly located in the antra
or nasal sinuses, staphylococcus of albus or sureus type
being regarded as the source of renal damage. There is a
groﬁing tendency to regard nephritis in common with tubercu-

losis, pneumonia, and other diseases as an allergic manifesta-
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manifestation, the result of previous immunisation, suffi-
cient endotoxin being set free on lysis of streptococei in

an immunised patient, to set up renal inflammation. Toxins
which are produced in a distant focus of infeection and which
flood the circulation and not organisms themselves, are
generally considered responsible for nephritis, though, accord-
ing to some writers, scanty bacteria may actually reach the
glomerular capillaries and be lysed, before they have a chance
to multiply in situ.

The embolic non-suppurstive focal nephritis of Lgh-
lein, associated with bacterisl endocarditis ocecupies a speecisl
Place as the only hematogenous renal lesion of quite definite
etiology, though by some writers the haemorrhagic type of
nephritis common in childhood is also considered a foecal
lesion, due to the blocking of individual eapillary loops by
bacterial emboli. 1In septicaemic conditions also, bacteria
are present in the kidneys, as well as in other organs.

In the whole series of juvenile cases under discussion,
vascular changes except in a very small number of caseé were
entirely absent, though from a review of the literature, a
rare form of renal disease ococurs in the ehild, where vascular
degeneration is of primary importance, the disease then run-
ning a clinical course comparable to that in the adult with a
similar type of lesion, cardiac hypertrophy, albuminuric
retinitis, and marked rise in the blood pressure all being

found/
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found, while at autopsy the kidneys are of primary granular
contracted type, the predominzting lesion on histological
examination being vascular degenerstion, to which the glomer-
ular changes appear secondary. In adults this primary con-
tracted kidney, or malignent nephrosclerosis predominstes in A
male subjects, while in children, on the other hand, it is
seen more frequently in girls than in boys. An interesting
finding in juvenile cases of this type is the frequent
presence of some rensl developmental abnormality generally

in the form of hypoplasia affecting sometimes one kidney or
more rarely both organs. Various authors sttribute this
defective renal development to a2n associated defect in
arteriogenesis. It would therefore appear that in children
as in adults, a vascular lesion can determine the onset of
chronic nephritis, but in the former, this arterial degener-
ation is not the result of the wear and tear of life, but

of the initial poor quality of the "vital rubber.”

Chronic nephritis in the child also, is sometimes
found in a solitary kidney, as in 2 of the 9 patients with
a proliferative nephritis in the present series, while an-
other instance ocourred in an infant who lived for 25 days
with a minimal amount of renal tissue, both kidneys being
only the size of haricot beans, and showing on histological
éxaﬁination thickened arteries, and a developmental "lag",
many glomeruli being still at an embryonic stage, and the

seat/
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of acute and more chronic inflammatory change. That such mal-
developed kidneys are prone to degenerative lesions is illus-
trated by various cases reported in the literature, where

even in young adults, in whom defective arteriogenesis has
caused renal hypoplasia, unripe glomeruli are present in asso-
ciation with chronic inflammatory change. In the kidneys of
young infants embryonic glomeruli are also seen not infre-
quently, and these structures are a ready prey to degenerat-
ive processes.

Another form of chronic nephritis which occurs in
children and often dates from birth, or evemn from intrauterine
existence, according to some investigators, is the chronic
interstitial nephritis of obscure etiology, associated with
bone changes, "rensl rickets™, no case of which is represented
in the present series.

Various investigators have followed for months or
years series of cases of acute nephritis occurring in chil-
dren, to determine the incidence of chronic disease develop-
ing from the original acute attack. On comparing statistics,
relatively fewer Juvenile than adult cases progress to s
chronic stage, and a young patient who has recovered completely
from acute nephritis appears to be no more susceptible to remnal
damage foilowing acute exanthemata, or other infective con-

ditions than a normal child.
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Secondary WNephritis. (37 cases)

On examining the kidneys of 163 patients with various
acute inflammatory lesions, 37 cases of secondary nephritis
were discovered - approximately 22.70 per cent. of the whole
series. The great majority of these cases of nephritis were
clinically silent, the manifestations of the primary disease
overshadowing the renal lesion. Various writers have found
nephritis of diffuse or focal type at autopsy in cases with
widespread septic lesions or septicaemia. Streptococcal sep-
sis is considered particularly apt to damage the kidneys, and
this would appear to hold good in the present investigation,
where in the septic group, half the cases with streptococcal
infection showed a severe renal lesion. Pneumococcal and
staphylococcal infections were next in importance etio-~
logically, while the infecting organism in one patient with
nephritis was B. c60li. As the kidneys in this case were the
seat of developmental abnormality, both being hydronephrotic,
they may have been susceptible to the toxins of an organism
not often affecting normal kidneys. Rheumatic endocarditis
appears to be frequently complicated by nephritis, the lesion
being diffuse in all cases affected in the present series.

As some writers have pointed out, more than one type of rensl
lesion is possible in this condition, since in addition to
actual bacteraemia the circulation is flooded by toxins.

In the small group of congenital syphilitics, rensl
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involvement was frequent, 2 cases showing an ordinary acute
nephritis, while in other 2 an early acute interstitial
lesion was present, ©One of these infants showing, in addi-
tion, slight delay in renal development, with traces of a
neogenic zone. This is s frequent finding, according to
some authors, in infants dying of congenital syphilis.

The pneumonis and gastro-enteritis groups in the
present series showed only a small percentage of nephritic
complications, though many of these patients were infants
and young children. In diphtheria, meningitis, jaundice,
and tuberculosis, nephritic complications occurred, though
in the majority of cases, the disease was of relatively
mild type. One of the tuberculous patients had a well-
marked acute interstitial nephritis. Small series of pa-
tients with marasmus, melignant tumours, and various blood
diseases were free from any evidence of an acute renal in-
flammation.

In conclusion, nephritis in the c¢hild possesses
special characteristics, and although some phases of the
disease, particularly in older children, closely resemble-
the adult typevof lesion, and all adult varieties including
even the primary granular contracted kidney, would appear
capable of reproduction in execeptional circumstances in
Juvenile kidneys, nephritic manifestations ss a whole in
the child, differ sufficiently from those in the adult, to

merit a separate deseription.

S - . - - —— - =" = e



255.

ACKNOWLEDGMENT.

I am indebted to Dr. Blacklock for permission
to use his photographic negatives in illustration of two
of the cases described above -- that of extreme bilateral
renal hyperplasia and of lymphold follicle formation in a

kidney removed at operation.

e ww an e W on w mp oo m - aw " o



256,

BIBLIOGRAPHY.

ABT, I. A. (1923): Ppedistrics, 4, Philadelphia, London.

ADDIS, T. & OLIVER, J. (1931): The Renal Iesion in Bright's
Disease. New York.

AIDRICH, C. A. (1931): Amer. J. Dis. Child., 41, 1265.

ALLISON, R. S. (1925): pPractitioner, 114, 222.

AIPORT, A. C. (1932): Lancet, i, Lond., 1247.
ANVDERS, J. M. (1910): Amer. J. Med. Sc., 139, 313.

ANDERSON, S. (1932): Brit. Med. J., ii, 352.

ASHBY, H. (1901): Rep. Soc. Study Dis. Child., 1, 129.

ASHBY, H. & WRIGHT, G. A. (1905): Diseases of Children, ILondon.

ASK-UPMARK, E. (1929): Acta. Path, Microbiol. Scend., 6, 383.

BABES, V. (1905): Sem. Mé&d., 25, 63.

BAEHR, G- (1821):  Arch. Int.Med. ZiL‘ 262,
BAEHR, G. (1928): Amer. J. Path., &, 632.

BAEHR, G. & LANDE, H. (1920): J. Amer. Med. Ass., 75, 789.

BAIRD, D. & SHAW DUNN, J. (1933): J. Path. & Bact., 37, 291.

BALLANTYNE, J. W. (1902): Antenatsl Pathology & Hygiene.
Theé Foetus. Edinburgh.

BARBER, H. (1926): Guy's Hosp. Rep., 76, 307.

BARKER, M. H. & KIRK, E. J. (1930): Arch. Int. Med., 45, 319.

BELL, E. T. (1929): Amer. J. Path., 5, 539 & 587.

BELL, E. T. & Hartzell, T. B. (1922): Arch. Int. Med., 29, 768.
BENNETT, T. I. (1919): Quart. J. Med., 13, 105.

BERKEIEY, H. X. & LEE, J. M. (1917}: Amer. J. Dis. Child.,
13, 354.

BILLINGS, F. (19128). Arch. Int. Med., 9, 484.



257,

BLACKFAN, K. D. & HAMILTON, B. (1925): pBoston Med. Surg. J.,
~193, 617.

BLACKLOCK, J. W. S. (1933): J. Path. Basct., 37, 502, 504.

BILACKLOCK, J. W. S. & GUTHRIE, K. J. (1933): J. Path. Bact.,
36, 349.

BLACKMAN, S. S., BROWN, J. H. & RAKE, G. (1931): Johns Hopk.
Hosp. Bull., 48, 74.

BLACKMAN, S. S..& RAKE, G. (1932): Johns Hopk. Hosp. Bull.,
51, 217.

BOYD, G. L. (1929): Cenad. Med. Ass. J., N.S., 21, 679.

BOYD, F. D. & BEATTIE, J. M. (1905): Edinb. Med. J., 17, 337.

BRADFORD, ROSE J. (1908): System of Medicine. Allbutt & Rol-
leston, IV, London.

BROWN, W. L. (1929): Brit. Med. J., i, 797.

BROWN, P. K. & CUMMINS, W. T. (1916): J. Amer. Med. Ass., 66, 793.

BROWN, G. E., EUSTERMAN, G. B., HARTMAN, H. R. & ROWNTREE, L. G.
(1923): Arch. Int. Med., 32, 425.

BROWN, G. E. & ROTH, G. M. (1922): Arch. Int. Med., 30, 817.

BROWNING, C. H., COULTHARD, H. 1., CRUICKSHANX, R., GUTHRIE, K. J.
& SMITH, R. P. (1933): Chronic Enteric Car-
riers and their Treatment. Med. Res. Council,
Spec. Rep. Series No. 179.

H
BRUNING, H. & SCHWALBE, E. (1913): Pathologie des Kindesalters,
I, Wiesbaden,

BUMPUS, H. C. & MEISSER, J. G. (1921): Arch. Int. Med., 17, 326.

M.y G. CABEZON (1932): Arch. Med. Cirug. y Especial.(Madrid),
35, 296.

CABOT, R. C. (1932): New England Med. J., 206, 126.

CALVIN, J. K. & GOLDBERG, A. H. (1931): Amer. J. Dis. Child.,
~ 41, 1066.

CAMPBEIL, G. (1930): Arch. Dis. Child., 5, 283.

CAPON, N. G. (1926): Arch. Dis. Child., 1, 141.

+




258,

CARPENTER, G. (1905): Rep. Soc. Study Dis. Child., 6, 258.

CASSEL (1904): Berl. Xlin. Wschr., 41, 558.

CECONI, A. (1905): Arch. Ital. clin. Med., 44, 15.
CLAUSEN, S. W. (1925): Amer. J. Dis. Child., 29, 581, 587, 594.

COPLIN, W. M. L. (1917): Amer. J. Med. Sc., 153, 381.

COUNCILMAN, W. T. (1897): Amer. J. Med. Sc., 114, 23.
(1898): J. Exper. Med., 3, 393.

CRAWFORD, E. (1924): Glssg. Med. J., 101, 72.

CROLL, D. G. (1929): Med. J. Austrslis, 1ii, 144.

CZERNY, A. & MOSER, P. (1894):Jehrb. Kinderhlk., 38, 430.

DAVISON, W. C. & SALINGER, R. (1927): Johns Hopk. Hosp. Bull.,
41, 329.

DEMOCH, I. (1902): Arch. Kinderhlk., 33, 264.

DENNY, C. R. & BAKER, B. M. (1929): Johns Hopk. Hosp. Bull.,
44, 201.

DICK, G. F. & DICK, G. R. (1915): J. Amer. Med. Ass., 65, 6.

DORLAND, W. A. N. (1911): Surg. Gynec. Obstet., 13, 303.

DRIAK, P. (1930): Arch. Klin. chir., 160, 527.

DUNN, J. SHAW (1924): Glasg. Med. J., 101, 64.

DUNN, J. SHAW, HAWORTH, A. & JONES, N. A. (1924): J. Path. Baot.,
27, 377. |

DUNN, J. SHAW, & McNEE, J. W. (1917): DBrit, Med. J., ii, 745.

DUNN, J. SHAW, & THOMPSON, A. P. (1921): J. Path. Bact., 24, 366.
DUVAL, C. W. & HIBBARD, R. J. (1926): J. Amer. Med. Ass., 87, 898.

EDEBOHLS, G. M. (1904): Surgicel Trestment of Bright's Disease,
. New York.

ECKSTEIN, A. (1926): xlin. Wschr., (ii),1787.

EHRICH, W. (1930): Arch. Int. Med., 45, 749.



259,

EMERSON, C. P. (1921): J. Amer. Med. Ass., 77, 745,

EPSTEIN, A. A. (1917): J. Amer. Med. Ass., 69, 444.
ErR8s, 6., GYURE, D. & KRAUAR, E. (1931): Arch. Kinderhlk., 93, 161.

FELDMANN, H. (1921): Mschr. Kinderhlk., 19, 480.

FELSENTHAL, S. & BERNARD, L. (1894): Arch. Kinderhlk., 17, 222.

PLETCHER, H. MORIEY (1910): Proc. R. Soc. Med., 4(i), 95.

FOA, A. (1930): 1a Pediatrig, 38, 841.

FOX, N. I., MANTEL, F. J., & RABENS, T. I. (1931): J. Amer. Med.
ASs., 96, 943.

FRAZER, J. E. (1931): Embryology, London.
FRIEDLANDER, C. (1883): Fortschr. Med., 1, 81.

FROLICH, T. (1906): Ref. Jahrb. Kinderhlk., 64, 244.

GAINSBOROUGH, H. (1932): Lancet, Iond. (i), 1131.

GARROD, A. E., BATTEN, F. E., THURSFIEID, H. & PATERSON, D. (1929):
Diseases of Children, London.

GLASER, F. (1918): Jehrb. Kinderhlk., 87, 95.

GOLDRING,W-(1931): HMed.Clin.NorthAmer 14,1551.
GORDON, L. (1911): ZTch. TeaTEt 28,543

GORDON, M. B. (1924): Amer. J. Dis. Ohild., 28, 589.

GRAY, J. (1928): J. Path. Bact., 31, 191.
(1933): Med. Res. Council. Spec. Rep. Series, No. 178.

GUILD, H. G. (1931): Johns Hopk. Hosp. Bull., 48, 193.

HADFIELD, G. & GARROD, L. P. (1932): Recent Advances 1n Pathology,
ondon.

HANSBORG, H. (1924): Acta Med. Scand., 61, 570.

HARRISON, G. A. (1930): Clinicel Interpretation of Aids to Diag-
nosis, I, Lancet, London.

HARRISON, R. (1901): Brit. Med. J., ii, 1125.

HELLENDAIL, H. (1897): Arch. Kinderhlk., 22, 61.




260.

HEUBNER, O. (1908): Ergeb. Inn. Med. Kinderhlk., 2, 567.

HILL, L. W. (1919): Amer. J. Dis. Child., 17, 270.
HOLTEN, C. (1924): Acta Med., Scand., 25, 61.

HUME, W. E. & NATTRASS, F. T. (1927): gQuart. J. Med., 21, 1.

HUTINEL, V. (1922): Arch. Méd. Enf., 25, 577.

JAMES, R. F. (1921): J. Amer. Med. Ass., 76, 505.
JASIENSKI, J. (1930): J. Urol., 30, 245.
JUDSON, C. F. & NICHOLISON, P. (1914): Amer. J. Dis. Child., 8, 257.

KAHIDEN, C. von (1891): Beitr. Path. Anat., 11, 484.
(1894): Thid., 15, 602.

KANNENBERG (1880): Z. Klin. Med., 1, 506.

KARSNER, H. T. (1908): New York Med. J., 88, 1076.

KAUFMANL, E. (1929): Pathology, London.
KAUFMANN, J. & MASON, E. (1925): Arch. Int. Med., 35, 561.

KINNEY, C. E. (1922): laryngoscope, 42, 356.

KOCH, F. (193l1): Xlin. Wschr., 10, 579.

KOIMER, J. A. (1926): J. Amer. Med. Ass., 87, 824.

KOPLIK, H. (1902): Ref. Arch. Kinderhlk., 33, 120.

LABBE, BOULIN, AZERAD & BESANGON (1930): Bull. Soo. Med. HOp. Paris|
54, 751. i

LAPAGE, C. P. (1932): Arch. Dis. Child., 7, 235.

LOKG, C. F. (1928): Internst. Clin., 4, 193.

LONGCOPE, W. T. (1929): Johns Hopk. Hosp. Bull., 45, 335. |

LYNCH, R. C. (1931): Trans. Amer. laryng. Rhin. & Otol. Soc.,
. 27, 408.

LYTTLE, J. D. & ROSENBERG, L. (1929): Amer. J. Dis. Child.,
38, 1052.

MacADAM, W. (1933): Brit. Med. J., i, 452.




261.

McDOWAID, S. F. (1931): Med. J. Australia, (ii) 453.

MARRIOTT, W. McK. & HOWLAND, (1916) Arch . Int. Med., 18, 708.
MASTERMAN, L.M. (1932): Brit. Med.d, DR
MILIER, J. A. (1905): Medical ews 8 585.

MILLER, J.& HAY,W.D.(1930): Z‘%naa Med. ﬂss:r_z_i,zoz.
MILIER, R. & PARSONS, I. (19 Brit. J. Dis. child., 9, 289.

MITCHELL, A. G. & GUEST, G. M. (1931): J. Amer. Med. Ass., 97,
1045.

MONCORVO (1902): Ref. Arch. Kinderhlk., 34, 120.

MUIR, R. (1933): Pathology, ILondon.
NAEGELI, 0. (1923): Blutkrankheiten und Blutdiagnostik, Berlin.

NAISH, A. E. (1912); 3Brit. J. Child. Dis., 9, 337.

NEWBURGH, L. H. (1923): Medicine, 2, 77.
NOBECOURT (1930): J. Praticiens, 44, 673.

NYE, L. J. J. (1929): Med. J. Australia, (ii), 145.

OCHSENIUS, XK. (1930): Mschr. Kinderhlk., 46, 127.

OPHYLS. W.  (190%): J. Med.Res., 1 .
OPégiS, w. (1917): J. Amer. Med. jg%,, 69, 1223.

OSMAN, A. A. (1925): Guy's Hosp. Rep., 75, 306.

PARSONS, L. G. (1927): Arch. Dis. Child., 2, 1.

PARSONS, L. G. & BARLING, S. (1933): Diseases of Infancy sand
Childhood, ii, TLondon.

PATERSON, D. N. (1921): 3Brit. J. Child. Dis. 18, 186.
(1926): Brit. Med. J., ii, 367.

PATERSON, D. N. & WYLLIE, W. G. (1926): Arch. Dis. Child., 1, 103.

PEPPER, O. H. P. & LUCKE, B. (1921): Arch. Int. Med., 27, 661.

PPAUNDIER, M. & SCHLOSSMAN, A. (1908): Diseases of Children,
Philadelphia.

PROWSE, C. B. (1932): St. Barth. Hogp. J., 39, 191.

RAMOND, L. (1929): Presse Méd., 37, 1173.

RATHERY, F., THOYER & WAITZ, R. (1930): . Soc. Méd. HOp. Paris,
54, 193.



262,

REICHEL, H. (1905): Zz. Hlk., 26, "72.

RENNIE, J. B. (1933): Quart. J. Med., N.S., 2, 521,

RIBBERT, H. (1884): Virchow's Archiv, 98, 527,

ROLLESTON, J. D. (1916): Brit. J. Child. Dis., 13, 80.

ROSENFELD, J. & RECHTENSTAMM, M. S. (1912): Z. Kinderhlk., 4, 265.

ROSENOW, E. C. (1915): J. Amer. Med. Ass., 65, 1687.

RUSSELL, D. S. (1929): Med. Res. Council, Spec. Rep. Series,
No, 142,

SALVESEN, H. A, (1926): Acta Med. Scand., 65, 147.

SALVIOLI, G. (1930): La Pediatria, 38, 36l.

SAUTTER, M. (1922): New York Med. J., 116, 584.

SAWYER, J. E. H. (1903): Birmingham Med. Rev., 53, 511 & 549.
(1906): TE. Thomas Hosp. Kep., 35, 459.

SCARLETT, Eo Po (1929): AmeI‘. Jo Medc Sco, 178, 215-

SCHEIDEMANDEL, E. (1913): Minch. Med. Wschr., 60, (1i), 177s.

SCHORCHER, F. (1931): Deuts. Z. Chir., 232, 714.

SCHRIDDE, H. (1913): Beitr. Path. Anat., 55, 345.

SCHWARTZ, H. (1924): Amer. J. Dis, Child., 27, 233.

SEEGAL, B. C. (1927): Arch. Int. Med., 39, 550.

SIMMONDS, M. (1896): Deuts. Arch, Klin. Med., 56, 385.

SORENSEN, S. T. (1891): 2. Klin. Med., 8, 298.

STILL, G. F. (1912): Common Disorders and Diseases of Childhood,
London,

STOERK, O. (1901): Wien. Klin. Wschr., 14, 958.

STROEBE, H. (1891): Zbl. Allg. Path., path. Anat., 2, 1009.

SURBEK, K. E. (1932): Schweiz Med. Wschr., 13, 664.

SUTHERLAND, G. A. & THOMSON WALKER, J. W, (1903): Brit. Med. J.,

F ] .

TILESTON, W. & COMFORT, C. W. (1914): Arch. Int. Med., 14, 620.




263.

TROISIER, J. (1932): Paris Med., 83, (i), 502.

VOLHARD, F. & FAHR, Th. (1914): Die Brightsche Nierenkrankheit,
Berlin.

WALLGREN, A. (1920): Acta. Med. Scand., 53, 193.

WALTNER, K. (1930): Mschr. Kinderhlk., 47, 352.

WARTHIN, A.S. (1922): J. Infect. Dis., 30, 569.

WEISS, F. (1931): Rev. Frang. de Pediat., 7, 482.
(1932): Mschr. Kinderhlk., 53, 51.

WESSLER, H. (1914): Arch. Int. Med., 14, 517.

WHITNEY, I.L. (1917): Arch. Int. Med., 20, 931.

WOLBACH, S. & BLACKFAN, K.D. (1930): Amer. J. Med. Sc., 180, 453.
WYLLIE, W.G. & MONCRIEFF, A. (1926): Lancet, Tond.i, 128.

ZEMAN, F.D., FRIEIMAN, W. & MANN, L.T. (1924): Proc. New York
Path. Soc., =24, 41.

- - —— ————— — — — — —— - —— —



THE PATHOLOGY OF NON-SUPPURATIVE NEPHRITIS IN CHILDREN

- PHOTO-MICROGRAPHS -

- G .- . . an o "o o

KATHARINE J. GUTHRIE, M.B., Ch.B.

From the Pathology Department of the
Royal Hospital for Sick Children, Glasgow.

- . - - On oy S An Gn ew am O o



pig.l. Foetal Kid“e” “bout

4th month, x 75. H.&

Neogenic zone under c p
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Fig.2.Child, aged 10 days. Normal
Imffamtile Kidhesy, x I1TD.. AT & B
Closely-packed glomeruli with
prominent tuft epithelium. Immature
forms seen. Tubules small.

Fig.3.Child aged 27 weeks. Immature
Glomerulus undergoing degeneration.
Capsule thickened and adherent to
shrunken tuft.



Fig.4. Child aged 10 years.
Acute Glomerulo-nephritis.
x 75. H.& E. Large swollen
digitate cellular glomeruli.

Fig.6-Child aged 8 years.
Streptococcal Septicaemia.
Acute Glomerulo-nephritis.

x 200.H.& E. Many polymorphs
in enlaraged cellular tufts.

Fig.5. Child aged 14 weeks, x 220. H.
Acute Glomerulo-nephritis.

Intense glomerular congestion

only lesion. Illness 3 weeks.
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Fig.7.Child aged 6 years.

Acute Glomerulo-nephritis.

X 200. H. & E. Proliferation

of capillary endothelium in tuft,
with occlusion of lumina. Illness
less than 24 hours.

&



Fig.8.same case, x 100.

H.& E.
Haemorrhage into capsules and Fig. 9.Child aged 22 days. Haemorrhagic
tubules. Immature glomeruli Nephritis.
immediately under capsule.

Abundant capsular haemorrhage,
Infantile type of glomeruli, some tubular
haemorrhage, x 200. H.& E.

FiglO.Child aged 11 years. Haemorrhagic
Nephritis, x 150. H.& E. Tubules dis-
tended by haemorrhage. Flat epithelium.



Fig.1ll. Child aged 18 months. Single
Hydronephrotic Kidney with Chronic
Nephritis and Tubular Hyperplasia,

x 100.H.& E. Fibrosed glomerulus with
capsular adhesions. Marked tubular
dilatation. Interstitial fibrosis._

JVU &

Fig.13. Child aged 7 years.
Early Chronic Nephritis,

x 150.H.& E. Epithelial
crescents with adhesions

to tufts, the seat of fibrosis

Fig.1l2. Child aged 6 months.

Chronic Nephritis, x 200.H.& E.

Capsular proliferation. Adhesions

to fibrosed tufts. Interstitial cell
infiltration. Tubules dilated with casts.

Fig.14. Child aged 13%*- years. Chronic
Nephritis in Single Kidney, x 50.H.& E.
Glomerulus with adhesions and peri-
glomerular fibrosis, also hyalinised

glomeruli. Interstitial increase and
inf iT t.rxrflt.i nn



Fig.15. Child aged 23 months, x 150.H.& E.
Mild Glomerulitis. Tubular Degeneration.

Glomeruli show little change but haem- Figl6. Child aged 5°- months
orrhage seen in one tubule. Flat epi- Ulceration of palate. Acute
thelium. Oedema of stroma. Interstitial Nephritis, x 200 H.& E.

Dense round cell infiltration of
interstitial tissue.
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Fig.18. Child aged 11 months.
Tabes Mesenterica. Acute
Interstitial Nephritis,

x 400. H.& E. Tubular re-
generation. Mitotic figures
present in epithelium.

Fig.17. child aged 10 years. Pott’s
Disease. Sub-acute Nephritis and
Amyloid Degeneration, x 200.H.&E.
Glomerulus showing amyloid.



Fig.19. Child aged 9 years. No Fig.20. Same case. Enlarged

clinical evidence of Nephritis, cellular glomerulus, x 200. H.& E.
x 200.H.& ©. Small vessel with Endothelial cells in afferent arteriole
masses of endothelial cells 1lying and similar cells in tuft capillaries.

free. Necrosis of secreting epithelium.

Fig.21 .Same case, x 150. H.é& E.
Another glomerulus with endothelial
cells in lumen of afferent arteriole.
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Fig.22.Child aged 15 months.

Acute Gastro-enteritis. x 75.H.& E.

Extensive necrosis of secreting

epithelium.

No glomerular lesion

Fig.24.

> v Hee Ad.

Fig. 23. Child aged 6 years. Lymphatic
Leukaemia, x 200. H. & E. Vessel packed
with lymphocytes. Similar cells in tuft
capillaries.

Child aged 10i years, strepto-
coccal Septicaemia,

H.& E.

Afferent arteriole plugged with

streptococcal embolus.
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Fig.25.Child aged 25 days. Bilateral

Renal Hypoplasia. Group of tubules with
embryonic epithelium surrounded by foetal
connective tissue. Enlarged cellular glomerulus.
Interstitial increase. Tubular dilatation. Small
thick-walled arteriole seen, x 100. H.& E.

Fig.27. Same case, x 100. H.& E.
Primitive tubule seen surrounded by

nV

ba

Fig.26. Same case, x 60. H.& E.
Enlarged cellular glomerulus.
Tubular dilatation with exudate

in lumina. Scanty red cells in some
Interstitial increase.

concentric layer of foetal connective
tissue. Glomerulus seen with capsular
haemorrhage, wide tubules with flat epithelium.
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Fig.2achild aged 18 months. Chronic

Fig. 29. Same case as Fig. 28.
abscesses in Kidney, x 60. H.& E. x 90. H and E. Well formed lymph
Numerous lymphoid follicles in sub- follicles seen with cellular
capsular cortex with cellular infiltration.

infiltration in kidney.

>

Fig. 30. Child aged 43'weeks.

Von Jaksch’s anaemia. X 75.H and E.
Foci of lymphocytic infiltration
with imperfect follicle formation.



