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Clinico-pathological Conference

A 52-year-old female with nephrotic syndrome and
ischaemic heart disease

POSTGRADUATE INSTITUTE OF MEDICAL EDUCATION
AND RESEARCH, CHANDIGARH

THE CASE
This 52-year-old postmenopausal multigravida was well till
May 1992, when she developed pedal and periorbital
oedema. Elsewhere, she was discovered to have proteinuria
and given prednisolone 30 mg per day for 6 weeks prior to
her first presentation at the Postgraduate Institute of Medical
Education and Research (PGI), Chandigarh. In September
1992, investigations at the PGI revealed a 24-hour urinary
protein excretion of 2.8 g, a benign urinary sediment and
normal renal function. The total serum protein was 6.7 g/dl
(albumin 2.5 g/dl) and the serum cholesterol level was
432 mgldl. Renal biopsy showed normal glomerular
morphology; 2 out of 26 glomeruli were globally sclerosed
and there was focal scarring in the interstitium. Immuno-
fluorescence examination revealed traces of IgM and IgA in
the mesangium of the glomeruli. Antinuclear factor (ANF)
was negative and the C3 (complement) level was 112 mgldl
(normal 100-120 mgldl). She was treated with prednisolone,
60 mg per day for 8 weeks, but there was no response and
prednisolone was tapered off. In January 1993 an 8-week
course of oral cyclophosphamide also did not result in
remission of the proteinuria. She was then given captopril
and diuretics. She was also found to have ischaemic heart
disease (IHD). There was evidence of inferior wall ischaemia
on the electrocardiogram (ECG) in September 1992. Disprin
and sorbitrate were added to the treatment, with disprin
being stopped nine months later.
In October 1993 she was admitted with a diarrhoeal illness

of 6 weeks, a decrease in urine output for 2 days and right
flank pain for 1 day. The frequency of stools was six times a
day and there was mucus but no pus or blood in the stools.
She did not have fever, vomiting or abdominal pain and
distension. She was treated with metronidazole (400 mg
thrice a day) and furoxone (200 mg thrice a day) for 1 week
and the stool frequency decreased to 3 per day. The abdominal
pain was localized to the right flank; it was severe and
continuous, and was relieved partly by lying on the right
side. 'She was an obese lady with mild pallor and moderate
pedal oedema. Her blood pressure was 114/90 mmHg, pulse
rate was 96 per minute and she was afebrile. The abdomen
was not tender and abdominal wall oedema was present.
There was ascites as well as a right-sided pleural effusion.
The cardiovascular system was normal except for faintly
audible heart sounds.
Investigations revealed a normal haemogram and blood

chemistry, except that the total serum proteins were 4.7 g/dl
and albumin 2.2 g/dl, The serum cholesterol was 360 mgldl.
The urinary albumin was 3+; a microscopic examination
revealed a field packed with red blood cells and 10 to 12 pus
cells per high power field with occasional granular casts.
The 24-hour urinary protein excretion was 1.8 g. The urine
culture was contaminated on two occasions. Plain X-ray of
the abdomen showed a doubtful and ill-defined radio-opaque
shadow in the right renal area. ECG showed evidence of
lateral wall ischaemia. Ultrasound done 4 days after the onset
of lumbar pain revealed mild congestive hepatomegaly,
normal kidneys and ascites. Chest X-ray showed bilateral
pleural effusions. The pleural fluid was a transudate with
60 cells, mostly lymphocytes.
She was treated with intravenous furosemide in high

doses, sprinolactone, anarepril and salt and fluid restriction.
The urinary output was maintained between 800 and 1000 ml
per day. On the tenth day at the hospital, while a nurse was
injecting intravenous furosemide, the patient started gasping
for breath and became cyanosed. Her heart sounds were not
audible and her carotid pulse could not be felt. After
cardiopulmonary resuscitation, the pulse returned trans-
iently. ECG at this time showed an axis of 120°, low voltage
and evidence of an anteroseptal myocardial infarction.
Inotropic support and Ambu bag ventilation were continued,
but she had another cardiac arrest from which she could not
be resuscitated. A long needle was inserted subcostally but
no fluid was obtained from the pericardial cavity.

CLINICAL DIAGNOSIS

Idiopathic nephrotic syndrome (steroid-resistant minimal
change disease)

DIFFERENTIAL DIAGNOSIS
DR K. Sun: This patient, who had steroid-resistant nephrotic
syndrome with anasarca, presented with a diarrhoeal illness
of 6 weeks and a sudden onset of right lumbar pain and
oliguria. She was diagnosed to have ischaemic heart disease
on ECG and died suddenly. In a patient with nephrosis
whose renal biopsy shows normal glomerular morphology,
one has to differentiate minimal change disease (MCD)
from early membranous glomerulonephritis (MGN) and
focal segmental glomerulosclerosis (FSGS). The diagnosis of
global glomerulosclerosis can only be made if more than 15%
of the glomeruli show global sclerosis.' In this patient, light
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microscopy showed glomeruli with normal morphology and
only 2 out of 26 glomeruli had global sclerosis. Silver staining
did not show basement membrane thickening, therefore,
MGN is unlikely. An un sampled FSGS is possible in view of
the focal interstitial scarring and global sclerosis in a few
glomeruli. The immunofluorescence findings are consistent
with MCD; however, a few patients with FSGS may also
have non-specific trapping of immunoglobulin (mainly IgM)
in the mesangium of non-sclerosed glomeruli. About 80% of
adults with MCD respond to steroids, though they may
require a prolonged course in large doses to achieve a
remission. This is in contrast to FSGS in which less than 30%
respond. Our patient received prednisolone at a dose of
1 mg/kg body weight for 8 weeks and then the steroid
dose was reduced. In view of the above, I would keep the
diagnosis of MCD foremost; however, an unsampled FSGS
(which may involve only the juxtameduLiary glomeruli)?
cannot be excluded.
In any elderly patient with MCD, paraneoplastic involve-

ment of the kidneys must be ruled out; it is most commonly
seen with Hodgkin's disease or non-Hodgkin's lymphoma.
In the absence of lymphadenopathy, hepatosplenomegaly,
systemic symptoms and weight loss, a paraneoplastic
syndrome is unlikely. .
This patient was admitted with a diarrhoeal illness of

6 weeks which partially responded to antimicrobial drugs,
suggesting a superadded infection. In the absence of systemic
symptoms and weight loss, malabsorption and intestinal
tuberculosis is unlikely. Only 18% of all the patients with
intestinal tuberculosis present with alteration in bowel
habits. Opportunistic infection of the bowel is a possibility,
but these patients usually present with severe diarrhoea,
fever and weight loss. This patient had no obstructive
symptoms, palpable masses or weight loss to suggest
carcinoma of the colon or an intestinal lymphoma. The mild
alteration in bowel habits could be explained by the mucosal
'oedema that follows a hypoproteinaemic state.
Renal stone disease should always be considered amongst

the causes of sudden right lumbar pain with haematuria,
especially in view of the ill-defined radio-opaque shadow
seen on the abdominal X-ray. Patients with nephrotic
syndrome are predisposed to stone disease if they are oliguric
and pass a concentrated urine or if they take diuretics such as
triamterene or acetazolamide. However, the ultrasound did
not reveal any calculus or back pressure changes within
the kidney. Haemorrhage within a renal cyst or tumour is
ruled out in view of a normal ultrasound examination.
Patients with nephrotic syndrome are predisposed to develop
thrombotic episodes. Renal arterial thrombosis is seen only
in about 2% of all nephrotics, mainly in children. They
usually have massive haematuria and renal ultrasound shows
a hypo echoic area within 24 hours and hence should not be
strongly suspected in this patient.
Renal vein thrombosis occurs in 7% to 17% of all nephrotics

and patients with MGN are particularly predisposed to this
complication. However, it may be seen in 20% of the patients
with steroid-resistant MCD; the presence of renal vein
thrombosis is usually a function of the duration of proteinuria
and the severity of hypoalbuminaernia.? Ultrasound exami-
nation usually reveals enlargement of the affected kidney, an
increase in cortical echoes and, in acute cases, a loss of
corticomedullary differentiation. Rarely, a thrombus may be
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visualized within the renal vein. However, these changes
subside within 48 hours due to a decrease in parenchymal
congestion and partial recanalization of the thrombus. This
patient had predisposing factors (nephrotic syndrome and
diarrhoea) and disprin had been stopped 4 months prior to
the episode. Renal ultrasound examination was probably
normal, as it was done on the fourth day after the onset
of pain.
Death was sudden during an injection of intravenous

furosemide. It is unlikely that this was due to hypersens-
itivity to the drug as she had been on it previously. She
did not experience a brisk diuresis at any stage to produce a
dyselectrolytaemia and a sudden cardiac arrhythmia.
Pericardial tamponade is unlikely as no fluid was obtained
from the pericardial sac after death. However, an acute
myocardial infarction (MI) is to be considered seriously.
Patients with nephrotic syndrome are at a high risk of
dying of cardiac causes. This patient had ECG evidence
of ischaemia in the past and the ECG done after she was
resuscitated showed an anteroseptal MI. However, painless
MIs are rare (15% to 20%) and sudden death is seen in only
20%. In addition, an MI presenting with dyspnoea only
occurs in 3.5% and ECG changes of MI are common in
patients revived after a cardiac arrest from unrelated causes.
Therefore, although an acute MI cannot be ruled out, it is
unlikely.
Lastly, I would consider the possibility of acute pulmonary

embolism as a cause of sudden death. Up to 60% of the
patients who die in hospital have evidence of pulmonary
embolism at autopsy, and only a third of these are
diagnosed antemortem. Thirty-five to forty per cent of the
patients with renal vein thrombosis have pulmonary
embolism and about 40% may die from it. This patient had a
clinical setting for pulmonary embolism, her ECG showed a
right axis deviation and she had dyspnoea as the presenting
feature; this occurs in 84% of patients with pulmonary
embolism. What is against this diagnosis is the absence of
tachycardia on ECG.

DR SUD'S DIAGNOSIS

-? Acute pulmonary embolism
-?? Acute myocardial infarction
-Acute right renal vein thrombosis

CLINICAL DISCUSSION
DR V. SAKHUJA:I agree with most of the points made.

However, I would put the histological diagnosis of focal
global glomerulosclerosis before MCD.
DR K. Suo: The presence of 2 out of 26 globally sclerosed

glomeruli would be consistent with age-related changes.
DR S. JAIN: I would consider diffuse thrombotic involve-

ment of the renal, mesenteric and pulmonary arteries.
DR K. Suo: Renal arterial thrombosis is less common than

venous thrombosis and is associated with massive haematuria
and has classical ultrasound features. There was no clinical
evidence of mesenteric ischaemia or infarction.
DR S. K. MEHTA:In the presence of nephrotic syndrome

the diarrhoea could be explained by the involvement of the
gastrointestinal tract with amyloid.

PATHOLOGICAL DISCUSSION
DR KUSUMJOSHI:An incomplete autopsy (without removal
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of the brain) was performed. There was 3.5 I of straw-
coloured fluid in the peritoneal cavity. The other serous
cavities were normal.
The heart weighed 450 g. It was grossly enlarged, firm and

had an excess of epicardial fat. Both atria were dilated.
There was marked left ventricular hypertrophy and mild
right ventricular hypertrophy. Small discoloured areas and
whitish streaks were seen on the lateral wall. The valves were
grossly normal. There was grade II atherosclerosis of the
aorta and mild «30%) atherosclerotic narrowing of the
coronary lumina. Microscopic examination revealed diffuse
amyloidosis with deposition of eosinophilic hyaline material
in the blood vessel walls, interstitium and around individual
myocytes as well as in the epicardial fat and subendocardium
(Fig. 1). The lungs together weighed 600 g and were firm and
subcrepitant. On microscopy, diffuse interstitial and vascular
amyloid deposits were seen. The left kidney was mildly
enlarged, pale and granular. The subcortical region revealed
mild interstitial inflammation and scarring. There was no
vascular, peritubular or interstitial amyloid but a scant
amount of amyloid was seen in the glomerular tuft (Fig. 2).
The right kidney showed areas of infarction in the renal
parenchyma. The main tributaries of the renal vein and lobar

FIG 1. Cardiac amyloidosis--deposits present around blood
vessels of the myocardium (a) and individual adipocytes of
the epicardium (b)

FiG2. At autopsy the glomeruli showed a minimal amount of
amyloid deposition
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branches of the renal arteries showed organizing thrombi
(Fig. 3) along with massive deposits of amyloid in the wall
of the renal vein (Fig. 4). Superadded infection by gram
positive cocci was seen in the non-viable renal parenchyma.

FIG 3. Gross photograph of the left kidney showing multiple
irregular areas of infarction and a thrombus in the renal
artery (arrow)

FIG4. Photomicrograph of the renal vein wall showing
deposits of amyloid (arrow)

FIG 5. Photomicrograph of the small intestinal mucosa
showing amyloid deposits in the vascular wall and
muscularis mucosae
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Multiple, small and superficial haemorrhagic ulcers were
noted in the urinary bladder, ileum and colon, which on
microscopy showed submucosal and vascular deposits of
amyloid (Fig. 5). The liver weighed 1400 g and showed
centrizonal congestion. The spleen weighed 150 g and was
unremarkable. Neither of these organs showed evidence of
amyloidosis. There was no evidence of parenchymal amyloid
in the adrenal glands, but the vessels were positive for the
protein. The bone marrow was normal and did not show an
increase of plasma cells.
The amyloid deposits in all organs showed metachromasia,

thioflavin T-positivity and the characteristic green bi-
refringence on Congo red stain, which was potassium
permanganate resistant. Because of the tissue distribution of
amyloid (involving the mesenchymal organs and sparing the
parenchymal organs) and its staining characteristics of
permanganate resistant Congo red-positivity, we diagnosed
this patient as having primary systemic amyloidosis. A
review of the previous biopsy (Fig. 6) with added special
stains revealed no additional findings to what had been
reported earlier. It is hard to say whether this patient started
with minimal change disease and later acquired glomerular
amyloid deposits, or whether light microscopy might have
missed the deposits of amyloid, which would have been
detected by electron microscopy.

AUTOPSY DIAGNOSIS
Primary systemic amyloidosis involving the heart, lungs,
urinary bladder, gastrointestinal tract, blood vessels and
renal glomeruli, with thrombosis of the renal artery and vein
causing renal infarction

CONCLUDING DISCUSSION
DR S. K. MEHTA:Amyloid involving the gastrointestinal

tract should be considered in any patient with proteinuria,
multisystem involvement and diarrhoea, with or without the
features of malabsorption.
DR S. JAIN:This patient may have had two diseases involv-

ing the kidneys-minimal change disease and superadded
renal amyloidosis.
DR K. Suo: There are a few case reports of renal

amyloidosis presenting initially with nephrotic syndrome
with normal glomerular morphology on light microscopic
examination (MCD) and subsequently manifesting with
classical amyloid deposits within the glomeruli. 3
DR S. JAIN: In the absence of widespread gastrointestinal

amyloidosis, what was the cause of diarrhoea? Was there any
evidence of mesenteric arterial thrombosis?
DR KUSUMJOSHI: There was no evidence of mesenteric

arterial thrombosis on autopsy. Gastrointestinal amyloidosis
with mucosal ulcers has been demonstrated.
DR S. K. MEHTA: What is the likely type of amyloid

deposition in this patient?
DR KUSUMJOSHI:In the absence of causes predisposing to

secondary amyloidosis, potassium permanganate resistance
of the amyloid deposits on histopathology and tissue distribu-
tion, it is likely to be primary amyloidosis with deposition of
the AL fibrils. 4 Ideally, the light chain component of amyloid
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FIG 6. Photomicrograph of a glomerulus showing normal
morphology (first renal biopsy)

deposits should be demonstrated by immunocytochemistry,
which was not done in this case.
DR KARTARSINGH:The ECG in this patient showed a low

voltage tracing, which is odd in view of the large and 'hyper-
trophic' heart on autopsy.
DR KUSUMJOSHI: The heart was enlarged due to the

infiltration with amyloid and not due to hypertrophy of the
myocardial muscle fibres. A low voltage tracing is a frequent
finding in cardiac amyloidosis.
DR K. Suo: This patient re-emphasizes the old nephrology

dictum that all patients with steroid-resistant MCD should
have their renal biopsies repeated. In all probability, the
amyloid would have been detected. Renal amyloidosis is
usually complicated by renal vein thrombosis. It is surprising
that the ultrasound did not detect the infarction in the
kidney. In view of the cardiac involvement with amyloid, the
terminal event was probably a ventricular arrhythmia.
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