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MEDICAL PRACTICE

Clinicopatizological Conference

Two children with kidney disease

DEMONSTRATED AT THE ROYAL COLLEGE OF PHYSICIANS OF LONDON

British Medical Journal, 1978, 2, 867-872

A quarterly clinicopathological conference was held at the Royal
College of Physicians of London on 26 January 1978. Professor
O H Wolff (1) took the chair and asked Dr T M Barratt (2) to
present the first of two cases of children with kidney disease.

First case
DR BARRATT: The first patient was a 9-year-old white girl, who

presented with haematuria in February 1975. She had been well
except for hookworm infestation when she was in Zambia between
1971 and 1973. In the weeks preceding the onset of haematuria she
had had several attacks of otitis media. She was mildly oedematous and
somewhat hypertensive (140/90 mm Hg). Apart from that there were
no abnormal physical signs. We found that she had a white cell count
of 7-9 x 109/1 (7900/mm) with 9°. eosinophils; normal plasma
creatinine concentration 72 Itmol/l (0 81 mg/100 ml); a low plasma
albumin concentration 35 g/l (3 5 g/100 ml); and quite heavy pro-
teinuria. Her C3 concentration was normal. At first the antistreptolysin
O titre was raised (680 units/ml) but later fell (250 units/ml); we did
not isolate a streptococcus or any other pathogen from throat swabs.
There were no skin lesions. The intravenous pyelogram was normal.
We made a clinical diagnosis of acute glomerulonephritis, perhaps

poststreptococcal, and elected to wait and see what happened. Over
the next few days her blood pressure fell, and the proteinuria subsided,
although it never disappeared. In the next few months it waxed and
waned, but nine months later she became frankly nephrotic.
On readmission in November 1975 she was normotensive (blood

pressure 100/60 mm Hg) but had oedema with low plasma albumin
concentration (29 g/l). The proteinuria continued to be fairly heavy,
about equivalent in adult terms to 5 g of albumin daily, and was
highly selective. She had no haematuria at this stage, and her plasma
creatinine concentration was still only 65 urmol/l (0 73 mg/100 ml),
and her C3 concentration was again normal. Her antinuclear factor
test result was negative, and DNA binding was within normal limits.
She still had eosinophilia (10o of 7 6 x 109/l). Her glomerular
filtration rate (measured with 51Cr-EDTA) was 100 ml/min/1 73
m' SA.
The clinical presentation was thus an acute nephritic syndrome

evolving into a nephrotic phase after nine months. We therefore
undertook a renal biopsy. To focus the discussion Dr J Pincott (3)
will show you the renal biopsy results now.

Renal biopsy results

DR PINCOTT: A needle biopsy specimen of kidney was sub-
mitted in which there were 35 similar glomeruli (fig 1). There
was no appreciable increase in cells or mesangial matrix. The
capillary loops were widely patent but many capillary walls
were thickened. The epithelial cells were quite prominent.
Bowman's capsules were normal. The tubules, interstitial
tissue, and blood vessels were also normal. The Masson's
trichrome stain showed deposits on the epithelial side of the
basement membrane, and the diagnosis of membranous
nephropathy was confirmed on the methenamine-silver stained
section (fig 2), which showed epimembranous spikes protruding
from the basement membrane. Immunofluorescence studies
showed a confluent granular deposition of IgG in the capillary
loops, with less intense staining for IgM and C3. Some IgA
was also present, principally in the mesangium.

PROFESSOR WOLFF: This is a good moment to ask Professor
Cameron to give us his opinion.

Diagnosis

PROFESSOR J S CAMERON (4): I imagine that there was surprise
when this result came back, but it is not unprecedented to find
membranous nephropathy several months after the beginning
of a nephritic history with persisting proteinuria and indeed the
nephrotic syndrome. Richet and Morel-Marogerl in Paris
described several cases in which they could show, in the setting
of acute nephritis (some with proved streptococcal aetiology),
that, although the initial biopsy specimen showed the more usual
pattern of an exudative nephritis with proliferation, later biopsy
specimens at roughly the same time intervals as this patient had
changed to an apparently classical membranous pattern. So this
appearance should not surprise us too much.
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FIG 1-Case 1: Renal biopsy showed some capillary loop thickening in
glomeruli with epithelial cell prominence. (Periodic acid-Schiff. x 448.)

FIG 2-Case 1: Diagnosis of membranous nephropathy was confirmed by
demonstration of epimembranous "spikes" on capillary loops. (Methenamine
silver. x 1400.)

The rarity of such transformations is probably a functior. of
the rarity with which we can biopsy kidneys early and later in
acute diseases. We know from work in animals that soluble
complex disease (which we think to be the basis of many of these
nephritic and nephrotic syndromes) is non-specific with regard
to the history. One antibody-antigen system can give rise to
various patterns in the kidney.' On the other hand, a single
pattern such as membranous nephropathy can arise from various
antibody-antigen systems. In our own series of membranous
nephropathy,' 'three out of 66 patients presented with macro-

scopic haematuria. All were children, and in Habib's4 large
series of children in Paris about 8% had macroscopic haematuria
and were diagnosed as acute nephritic syndromes at onset. Had
one not known the early history of this child, one would have
simply said, "Here is a child with nephritic syndrome and
membranous nephropathy."
Some of the clinical features are interesting. A selectivity

index was done, which showed the clearance into the urine of a

large molecule, IgG, to be only 90$) of that of a small molecule,
albumin, a "highly selective" proteinuria. It is usual in mem-
branous nephropathy in adults to see poorly selective proteinuria
with clearances of large molecules half as much as those of small
molecules.' But in milder forms, especially in children, more

selective filtration may be seen.4

The criteria for membranous nephropathy are well satisfied
in this case so I might try to guess what the underlying events
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have been. Membranous nephropathy may arise from various
antigenic insults, presumptively through the mechanism of
antigen-antibody complexes, although this has been proved only
in a handful of cases. The antigens may be intrinsic, such as
tumour antigens, and Wilms's tumour has been associated with
membranous nephropathy in childhood. In adults carcinomas
of the bronchus and intestine, particularly large intestine, are the
commonest association.3 We have no evidence of any renal
tumour here, and the haematuria need not disturb us as the
intravenous urogram was normal.
The other well-recognised intrinsic antigen is native double-

stranded CNA. Antibodies and antigen-antibody complexes
involving ds-DNA are the hallmark of systemic lupus erythe-
matosus (SLE). But in this patient complement was normal,
antinuclear factor negative, and DNA binding at the upper
range of normal. Several children and some adults with SLE
have presented with negative test results and pure mem-
branous nephropathy, but later the test results or clinical
features of SLE have become positive.5 Were serial studies done
or did clinical features appear ? I think the answer will be "no,"
because SLE especially affecting the kidney is extremely rare
under the age of 10.
Of more relevance may be the presence of extrinsic antigens.

They are largely from micro-organisms, such as syphilis
(including congenital syphilis), though we must remember
drugs, particularly penicillamine, mercury, and gold.3 What
micro-organism antigens might have been present here ? There
are two clues-the stay in Zambia and the persistent eosinophilia.
It would be nice to link the two findings to the renal disease.
Membranous nephropathy has been reported in adults in
association with filariasis,6 but that is not endemic in Zambia.
I know of no other association yet between eosinophilia and
membranous nephropathy.
The child had otitis media. Pneumococcal nephritis and, of

course, streptococcal nephritis have been described, but are not
usually membranous. There was some suggestion that there had
been a rise in the antistreptolysin 0 titre. But streptococcal
infections are not usually associated with membranous nephro-
pathy, although it has been described.4 There is one other
extrinsic antigen, however, hepatitis B, which is widely present
in the tropics, carried by insect vectors, and well known to be
associated with antigen-antibody complex nephritis,7 and (in
some cases) membranous nephropathy. I suspect that further
tests showed no definite information, or that she was hepatitis-
antigen positive and had picked it up in Zambia.

Discussion

PROFESSOR WOLFF: Are there any questions ?
SIR DOUGLAS BLACK (5): May I ask if the child was screened

for schistosomiasis, and if schistosomal antigens give rise to
membranous nephropathy ?
DR BARRATT: We looked for ova but did not find any.
PROFESSOR CAMERON: In my discussion I avoided schistosomal

nephritis, which is not clear at present but will probably become
clearer in the next few years. I think there is little doubt that
Schistosoma mansoni and S haematobium can both act as antigens
or release antigens that produce soluble complex disease. This
has been studied in Egypt and Brazil.8 The histopathology has
not always been done well, although there are one or two good
descriptions,8 but I know of no reports yet of membranous
nephropathy. Other patterns have been reported, and schisto-
somiasis may be as important a cause of nephritis as malaria. I
dismissed malaria because I thought Zambia was not malarious
but perhaps I should have asked what a thick blood film showed.
The history would fit for a malarial nephropathy, although the
child had been back in Europe for two years.
DR BARRATT: We repeated the antinuclear factor test at the

time of the biopsy, and the result was still negative. We looked
for malarial parasites in a thick blood film and did not find
them. We were right to suggest that the crux of the case was that
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she did have hepatitis B surface antigenaemia-detected by
haemagglutination, immunoelectrophoresis, and radioimmuno-
assay. She was also e antigen positive at first but after a year this
became negative. Although she was never jaundiced, her
transaminase concentrations were somewhat raised (aspartate
transaminase 24 IU/1, and alanine transaminase 57 IU/1). We
discovered only then that her mother had had clinical hepatitis
in Zambia, and our patient had been given prophylactic immuno-
globulin at that time. She never developed any symptoms.

In view of the raised transaminase concentrations, a liver
biopsy was undertaken by Dr A P Mowat.
DR PINCOTT: The sections showed normal hepatic parenchyma,

but there was an intense chronic inflammatory infiltration in the
portal tracts consisting mainly of lymphocytes. This did not
encroach on the limiting plate of the parenchyma (fig 3). Chronic
persistent hepatitis was diagnosed. A small lymphoid follicle in
a single portal tract was seen; these have been known to precede
the transition to more serious liver disease.

FIG 3-Case 1: Liver biopsy revealed a chronic persistent hepatitis with a

heavy chronic inflammatory infiltrate sharply localised to the portal tracts.
(Haematoxylin and eosin. x 179.)

PROFESSOR CAMERON: We now know that she is a hepatitis B
carrier and has liver disease, which is chronic, having gone on for
five years, and also active. This is a recognised pattern in
hepatitis B carriers, and we have found it in those patients we

have on haemodialysis.9 It is interesting that the IgA immuno-
fluorescence was positive. In France, where cirrhosis is common,
patients with alcoholic cirrhosis who are not hepatitis B carriers
develop a form of mesangiocapillary nephritis with prominent
IgA deposition.10 One supposes that these are antigens that are

presented to the gut and form complexes with IgA. I am not
sure what the IgA findings have been in other cases of mem-
branous nephropathy in hepatitis carriers.
DR PINCOTT: May I quote two papers ? One by Knieser et all'

in 1974 described three cases of chronic active hepatitis, one

with membranous nephropathy, and all had heavy glomerular
deposits of IgA. In contrast, of the 28 cases of membranous
nephropathy reported by Hyman et al,12 eight contained IgA,
and in only one was this of mesangial distribution.

PROFESSOR CAMERON: Of course, IgA occurs in the peripheral
capillary wall deposits in quite a large percentage of patients
with membranous nephropathy. The IgA in these cirrhotic cases

was mesangial, however. We had hoped at one time to find
capillary wall IgA exclusively in the tumour-related cases,
especially those of adenocarcinoma of the colon, but this was

not the case.

PROFESSOR WOLFF: I would think that proof of the causal
relationship between the hepatitis B antigen and nephritis would
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depend on identifying the antigen responsible for the immune
complex. How near are we to doing this ?

PROFESSOR CAMERON: It has been achieved in one or two cases.
The best documented was one by Ozawa and his colleagues in
Colorado.13 They studied cryoprecipitable protein (which
consists at least in part of immune complexes) in which they
showed both hepatitis B antigen and hepatitis B antibody. They
also eluted antigen and antibody from the kidney biopsy.
DR BARRATT: That still doesn't prove that it causes the renal

disease: that the proteinuria results from the deposition of these
complexes.

PROFESSOR CAMERON: It's as near as we can get at the moment.
Incidentally, there is also controversy about whether complexes
formed in the circulation are more important in membranous
nephropathy, or whether complexes form in situ by combination
of circulating antibody with fixed or "planted" glomerular
antigens.
DR BARRATT: You could suppose that everyone in Africa has

hepatitis B antigenaemia and that she happened to have nephro-
pathy for other reasons. Alternatively, persistence of her anti-
genaemia could be a non-specific consequence of her nephrotic
syndrome.

PROFESSOR WOLFF: Bearing in mind the high rate of hepatitis
antigenaemia and the relatively low incidence of this complica-
tion, do you think there may be some underlying immunological
abnormality ?

PROFESSOR CAMERON: Several people have suggested that the
aberrant host reaction that leads to chronic antigenaemia, chronic
soluble complex formation, and nephritis (or other soluble
complex diseases) is a form of relative immunodeficiency, more
subtle than complete lack of immunoglobulin or absence of cell-
mediated immunity. We have seen a patient with IgA deficiency
who began with membranous nephropathy and who then went
on to develop first immunologic, then clinical systemic lupus
erythematosus. Also in countries where antigenaemia is common
there is often chronic undernutrition. We know of no better
circumstances for inducing poor immune responses than chronic
protein-calorie malnutrition.

PROFESSOR M D MILNE (6): One should attempt to name the
vector. Mosquitoes are quite common in Britain.
DR J H H MACRAE (7): Do we know the catalogue of drugs used

for the otitis media, and are they all innocent ?
DR BARRATT: We reviewed them at the time and from memory

they were penicillins, which are innocent in relation to mem-
branous nephropathy though not of course to interstitial
nephritis.

PROFESSOR WOLFF: Hepatitis B in children is often anicteric.
It is not surprising that the contact was not mentioned. What
about the prognosis for this girl's renal condition?

PROFESSOR CAMERON: If an antigen can be identified-for
instance, with tumours and drugs-and removed the prognosis
is usually excellent with complete clinical and histological
resolution. This child seems unlikely to get rid of her hepatitis
B and one would then expect the more usual slowly progressive
course of chronic membranous nephropathy.
DR BARRATT: In adults with membranous nephropathy there is

often slow progression, but it is very rare for a child with this
lesion to enter end-stage renal failure. Habib4 has shown this in
France; this also raises the question of the relative incidence of
membranous nephropathy in the two countries. We have seen
only four cases in children in the past 10 years (and one other
had hepatitis B antigenaemia), but from Paris they have reported
series of 80 to 100 patients. This seems to be more than can be
accounted for by the centralisation of paediatric nephrology in
Paris.

PROFESSOR CAMERON: This has puzzled us for a long time as
well. I think that we know the answer. In France a child cannot
go through an immunisation schedule without the urine being
tested. So many more cases of symptomless proteinuria are found
in young children. In England also, a biopsy is seldom per-
formed if the child is well with normal renal function and
complement and has no haematuria or hypertension. In Paris
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most children with proteinuria are biopsied. Benign mem-

branous nephropathy (without nephrotic syndrome) is therefore
picked up with greater frequency. Membranous nephropathy
with a full nephrotic syndrome probably has the same rather
poorer prognosis in children as in adults.
DR M J DILLON (8): What is the frequency of hepatitis anti-

genaemia in the Parisian children with membranous nephro-
pathy?

PROFESSOR CAMERON: They don't have many positive cases

there. In Eastern and Southern Europe where the antigenaemia
rate is higher there is much more membranous nephropathy
both in adults and children, and they are often hepatitis antigen
positive.14
DR BARRATT: This girl's clinical progress has been good. The

proteinuria has subsided. We had a lot of difficulty when she was
e antigen positive. There was a crisis when she cut herself at
school and the school doctor had not been told she was infectious.
There was another crisis when her dentist refused to treat her.
Luckily the proteinuria has subsided, and she has become e

antigen negative.
PROFESSOR WOLFF: This has been a brilliant discussion by

Professor Cameron. He has reviewed the aetiology of
membranous nephritis in children and drawn our attention to
the possibility of hepatitis B as a cause. May we now move on

to the second case?

Second case
DR BARRATT: The second case may be a little obscure, but there are

some very interesting points for discussion. This boy was referred to
Mr D Innes Williams at the age of 5 months for an opinion on his
ambiguous genitalia. At birth the genitalia were seen to be abnormal,
and he was thought to be a girl on the basis of an erroneous interpre-
tation of a buccal smear. When the chromosomes were repeated at 5
months it was clear that he was a regular XY male. He had severe

hypospadias at the penoscrotal junction and bilateral undescended
testicles. At pelvic laparotomy two small gonads were found, histo-
logically testes. He was therefore a male pseudohermaphrodite. On
review later we saw in the notes that proteinuria was present at that
early stage. A series of corrective operations was planned, and when he
was 2j years of age he had a chordee correction and at 31 a full
hypospadias repair. Proteinuria was recorded on both occasions. He
next presented when he was 5 years and 10 months old with left-sided
abdominal pain. There was a large firm mass in the left loin. He had
severe hypertension (160/130 mm Hg). The plasma urea concentration
was raised, 18-5 mmol/l (111 mg/100 ml), as was the creatinine
concentration, 268,umol/l (303 mg/100 ml), but the albumin concen-

tration was low, 27 g/l. He had heavy poorly selective proteinucia
(CigG/CAIb:39%). Plasma renin activity was normal. The vanillylman-
delic acid screen result was negative. The chest radiograph showed
an enlarged heart, but the lung fields were clear. The intravenous
urogram confirmed the large mass, and the nephrotomogram showed
nofunction on the left side. The right kidney was of normal size
but functioning poorly. The left loin was explored.

Diagnosis

PROFESSOR CAMERON: This boy was a pseudohermaphrodite
and XY constitution, so that we can dismiss any ideas about
XX or XO/XY mosaics, or true hermaphroditism. As to how
this came about, failure of the endocrine testis seems most likely.
Disorders of intersex have been associated with disorders of the
urinary tract, not surprising in view of the embryology. One
association is with ureteropelvic obstruction, so the mass could
be an obstructed non-functioning hydronephrotic kidney with
hypertension resulting from ischaemia of the remaining renal
remnants. The nephrotic levelofproteinuria could also be
associated with the obstruction, as has been reported in partially
obstructed or refluxing kidneys.'5 I do not think this is likely:
the mass was hard; the plasma renin activity was normal; and
the proteinuria could not have been from the obstruction
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because it was complete obstruction to judge by the intravenous
urogram.
The mass could have been a cystic dysplastic kidney, and the

profuse proteinuria could have been due to severe hypertension.
Finally, I don't think the mass was of adrenal origin. If it were
an adrenal tumour with congenital adrenal hyperplasia, to
feminise a male one would have needed an enzyme block so far
back in steroid synthesis that the child would have been salt-
losing from the failure of mineralocorticoid synthesis, whereas
he was hypertensive.

I will suggest that the mass was a renal mass, and was a
Wilms's tumour. My diagram (fig 4) shows that one does find

FIG 4-Interrelationships between Wilms's tumour, male pseudohema-
phroditism, renal abnormalities, and nephrotic syndrome. Modified from
Barakat et al.'7 *Case discussed.

this association of various urological anomalies and of pseudo-
hermaphroditism."6 In the centre of the diagram there is a small
area in which pseudohermaphroditism, genitourinary abnorm-
alities, and Wilms's tumour are associated,'7 and an even smaller
area that also includes the nephrotic syndrome as part of the
renal abnormality. I think this child had a Wilm's tumour, and
not hydronephrosis nor dysplastic kidney, nor an adrenal
tumour.

PROFESSOR WOLFF: Dr Pincott, will you give us the pathological
findings?

Pathological findings

DR PINCOTT: A left nephrectomy was performed. The kidney
was almost totally replaced by a mass that weighed 550 g (fig 5).
The perirenal tissue was infiltrated, and tumour was growing
into the ureter. On the cut surface the tumour was lobular and
spared only a small part of the kidney. Histologically, it consisted
of undifferentiated mesenchyma with areas of cellular condensa-
tion in which there were numerous mitotic figures. Some
glomeruloid structures (fig 6) were found, and tubular and
rhabdomyoblastic differentiation was seen. The histological
diagnosis was made of a poorly differentiated nephroblastoma.
At the same operation the right kidney was explored and

appeared normal; a biopsy specimen was taken. Most of the
glomeruli had an increase in mesangial cells and matrix and the
capillary loops were thickened. The epithelial cells of Bowman's
capsule were prominent, and in many crescents had formed.
There was severe tubular atrophy and an increase in inter-
stitial tissue. The blood vessels showed moderate hypertensive
changes. Red deposits were seen in the basement membranes
and in the crescents on trichrome staining. The methenamine-
silver stain showed thickening of the capillary loops with
reduolication of the basement membrane (fig 7).

Immunofluorescence studies showed a confluent granular
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deposition of various immunoglobulins-mainly IgA, IgG,
and C3, with some IgM, Clq, and fibrin present in the glomeruli
and tubules. The tumour also showed heavy deposition of the
same range of substances seen in the glomeruloid structures
for example IgA (fig 8). Thus in the right kidney proliferative
glomerulonephritis was diagnosed with double contours and
crescent formation, and the deposition of immunoglobulin and
complement components possibly resulting from immune
complexes derived from the nephroblastoma. Various carcinomas
and Hodgkin's disease have been similarly associated with
glomerular disease. The association of nephroblastoma with
structural abnormalities of the urinary and genital tracts is well
described. Pseudohermaphroditism has been reported with

FIG 7-Case 2: Biopsy of opposite kidney showed glomeruli with thickened
capillary loops where there was reduplication of basement membrane.
(Methenamine silver. x 717.)

Ocm1 2 3 4 5
. .~~~~~~~~~~~~~

6 7 8 9 10 11 12

FIG 5-Case 2: A tumour
extended into ureter.

largely replaced left kidney and

FIG 8-Case 2: Immunofluorescence studies of tumour showed various
immunoglobulins localised in glomeruloid structures. (IgA x 233.)

2T.I,:7, W......'....... NW.-.. .............._a

FIG 6-Case 2: Nephroblastoma was poorly differentiated but contained a
few glomeruloid structures. (Haematoxylin and eosin. x 350.)

Seven cases that show certain features of nephroblastoma-pseudohemaphroditist
differentiation is graded from -(poorly differentiated) to +(well differentiated);
differentiated tumour

renal agenesis, horseshoe kidneys, and ureteric abnormalities, as

well as malignant tumours of gonads and kidneys.
The first reports of glomerular disease associated with

nephroblastoma in male pseudohermaphrodites appeared as

recently as 196718 and 1970.16 This case is one of six seen at
Great Ormond Street (see table). None of our cases received
preoperative radiotherapy. In the other cases the nephroblastoma
presented under 2 years of age, while the usual age of presenta-
tion of Wilms's tumour is at about 3j.1s Two tumours were

bilateral. Proteinuria was severe in four cases and persisted after
nephrectomy-in them the contralateral kidneys had glomerular
histology like today's case. The seventh case in the table is also

n-glomerulonephritis group of disorders. Ps-H=pseudohemaphroditism; tumour
case 6 was moderately differentiated on presentation but recurred as a poorly

Patient No: 1 2 3 4 5 6 7
Sex .. M F F M M M M
Congenital abnormality Ps-H - Aniridia | -| Ps-H
Tumour:
Age (years) 4 11 1 1 2 1
Site ..L Bilat Bilat L L L
Differentiation - . + _ - ±i -

Proteinuria:
Age detected (years) .. .. 2 11 11 1 2 1 2/52Follow-up.. ++ ++ ++ 0 0 + + ++
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of interest-he was a male pseudohermaphrodite with severe
proteinuria at 2 weeks of age and eventually died at 11 weeks in
renal failure, but at necropsy there was no tumour in the kidney
or testes.

Discussion

PROFESSOR CAMERON: We have had one case of Wilms's
tumour and nephrotic syndrome,3 and the nephropathy was
membranous. One presumes that this is tumour-antitumour
antibody complex disease but in only two cases has there been
immunological proof of this.'9 20 Severe hypertension has usually
been seen in these cases. Why do they become so hypertensive ?
DR BARRATT: The trouble with the tumour-antitumour

complex idea in this case is that the proteinuria preceded the
tumour by four years. Other similar cases do not have tumour
at all, as Dr Pincott showed. Also they progress after the tumour
is removed, and this child went on into renal failure and died six
months later. There was no clinical evidence of recurrence, but
necropsy was not performed.

PROFESSOR WOLFF: Were histological features of the congenital
nephrotic syndrome present? Could he have had a congenital
abnormality of the tubules as well as an acquired tumour-
induced nephritis ?
DR PINCOTT: This histological appearance has not been

described in other forms of the congenital nephrotic syndrome.
I think the tubular changes were consistent with the severe
glomerular abnormalities, and there is no evidence that goes
beyond that.
DR MACRAE: If the tumour and kidney had been biopsied could

the child have been spared an operation ?
DR BARRATT: We were certainly slow to appreciate the

significance of the proteinuria, but we didn't know of the
existence of the syndrome when the boy was first seen. Never-
theless, the tumour certainly had to be removed, as not all cases
are progressive.

PROFESSOR WOLFF: Do you mean, was there any point in
treating the tumour ? I am sure there was. Even nephroblastoma
of this extent nowadays deserves treatment.
DR BARRATT: Removal of the tumour did not stop the pro-

gression of the nephritis in this case but it did in some of our
other cases.

SIR DOUGLAS BLACK: In Dr Pincott's seventh case the age of
presentation was so much younger one wonders if this was not
just a congenital nephrotic syndrome who happened to be a
pseudohermaphrodite. Was any histology done to prove it ?
DR PINCOTT: Histology was done at necropsy and the re:ial

tissue looked similar to today's case.
PROFESSOR WOLFF: The changes of the congenital nephrotic

syndrome and of pseudohermaphroditism may have occurred
together not by coincidence but as a result of some event at
about six or seven weeks of embryological development.
DR BARRATT: We haven't considered whether the tumour

developed in an abnormal kidney with the nephrotic syndrome.
PROFESSOR CAMERON: The histology here was, I think, the

subendothelial variety of mesangiocapillary glomerulonephritis.
This sort of nephritis has been recorded in other patients with
tumours including Burkitt's lymphoma and lymphosarcoma.
Although in adults the usual type of tumour-associated
glomerular disease is membranous,3 so few cases have been
described in children that we don't know the usual type in the
younger age group. Mesangiocapillary nephritis may be the
usual type at this age, and this is fairly clearly a soluble complex
disease. For example, patients with infected juguloatrial shunts
for hydrocephalus develop the condition, and when the staphy-
lococci are removed with the shunt, the mesangiocapillary
nephritis resolves.

PROFESSOR WOLFF: Do Wilms's tumours start during
embryological development?
DR PINCOTT: It is generally believed that nephroblastomas

arise from the metanephrogenic blastema. It is not clear how

children survive some time into postnatal life before the tumour
is detected.

PROFESSOR WOLFF: Could something have gone wrong in the
first six to eight weeks of development that would account for
the indeterminate genitalia, the Wilms's tumour, and a tubular
defect ?
DR M j BROWN (9): Which kidney do you think the hyper-

tetision originated from? Renin may not be the only hyper-
tensive renal substance. Nephroblastomas may secrete other
pressor substances. Did the hypertension settle after the Wilms's
tumour was removed?
DR BARRATT: The hypertension did not settle. The boy needed

hypotensive drugs until he died. Of course the plasma creatinine
concentration went on up, and he was in fairly advanced renal
failure at that stage.
DR E M JEPSON (10): Does this glomerular disorder occur with

other renal tumours ?
PROFESSOR CAMERON: A supposed immune complex nephritis

occurs also with renal carcinomas in adult patients.21 This study
got as far as one can towards proving that the condition arose
from tumour antigen. Few of us realised this could happen,
although we knew of amyloidosis as a complication of renal
carcinoma, but not, so far as I know, of nephroblastoma. The
adult tumours are not associated with genitourinary abnorm-
alities, except possibly polycystic kidneys, although even this is
doubtful.

PROFESSOR WOLFF: I think you would like me to thank the
speakers for discussing these two fascinating cases.

This conference was recorded and edited by Dr W F Whimster.
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