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Wilms' tumor with polydipsia, polyuria,
hyponatremic hypertension and

congestive heart failure: a case report
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Ki Hyung Lee, M.D. and Kwang Chul Lee, M.D.
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A 3-year-old girl presented with polydipsia, polyuria, hyponatremia, hypertension and congestive
heart failure. Her polyuria was unresponsive to water restriction and vasopressin challenge tests, and
her blood pressure was not effectively controlled by antihypertensive drugs. Radiologic examinations
revealed a Wilms’ tumor in the right kidney. Her plasma renin activity and aldosterone concentration
were greatly increased. After surgical removal of the tumor, the congestive heart failure disappeared.
Congestive heart failure due to Wilms' tumor is very rare and we report here on such a case, with
a brief review of the literature. (Korean J Pediatr 2006;49:99-102)
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Introduction

Wilms' tumor is one of the most common abdominal tu-
mors of childhood with a peak incidence between 1 and 5
years age. Since the original study by Bradley and Pincoffs
in 19831), it is well known that this renal tumor in children
can be associated with hypertension. The incidence of hy-
pertension has been reported over than 25%, but malignant
hypertension with congestive heart failure is the rare mani-

Y Tor the case we are reporting on, the heart

festation
failure was secondary to the severe hypertension with ex-
treme hyperreninemia, and it was difficult to control prior
to surgical extirpation of the tumor. Such heart failure has
been reported secondary to severe hypertension from ex-
treme case of hyperreninemia and it is difficult to control
prior to surgical extirpation of the tumor. Because under-
standing the congestive heart failure that occurs with
Wilms’ tumor is important to allow safe and appropriate
management, we report here on our experience. To the
best of our knowledge, this is the first report about a Ko-

rean child presenting with congestive heart failure due to
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Wilms’ tumor.
Case Report

Three months prior to her hospital admission, a 3-year-
girl presented weight loss, anorexia, polydipsia and polyu-
ria. Because of the generalized edema and respiratory diffi-
culties, she was admitted to the Korea University Anam
Hospital. She had been tested with water deprivation and
vasopressin challenge before visiting our hospital and these
tests were normal. The pulse rate was 150 per minute, the
respiratory rate 35 per minute, the temperature 38 degrees
C and the blood pressure 90/50 mmHg. The physical ex-
amination showed a chronically ill, apparently dehydrated,
malnourished girl. Her body weight was 9.8 kg and her
height was 98 cm (below the 3r percentile for weight and
in the 75-90 percentile for height). A small and hard mass
was palpated at the right lower abdomen. Laboratory data
showed a hemoglobin concentration of 10.7 g/dL and a
white blood cell count of 11,400/mm3 with a normal differ-
ential count. The serum sodium value was 119 mEq/L, po-
tassium 3.2 mEq/L, chloride 83 mEq/L, bicarbonate 27.3
mEqg/L, total bilirubin 0.9 mg/dlL, AST/ALT 81/85 IU/L,
protein/albumin 5.6/3.7 g/dL, glucose 142 mg/dL and a se-
rum osmorality of 290 mOsm/L. The average urine output

was 2,430 mL/day with a urinary sodium concentration of

,99,
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38 mEq/L, a urinary potassium of 25 mEq/L, a urinary
chloride of 35 mEq/L and a urinary osmorality of 212
mOsm/L. The electrocardiogram (ECG) showed sinus tach-
ycardia with severe left ventricular hypertrophy. Inverted T
waves and ST changes were noted at V4—Vs. Two-dimen-
sional and Doppler echocardiography demonstrated left ven-
tricular enlargement, a decrease of the fractional shortening
to 15% (normal >25%) and moderate to severe mitral,
aortic and pulmonary valve regurgitation. Radiographs of
the chest, abdomen and skull were unremarkable. Abdom-
inal ultrasonography demonstrated a mass in the kidney of
about 5 cm diameter, and mild hydronephrosis was noted
(Fig. 1). Computer tomography and a bone scan revealed
no evidence of metastasis. A hormonal study was perform-
ed and the plasma renin in the peripheral blood was 142
ng/mL/hr (normal <16.6 ng/mL/hr), the angiotensin I was
27,000 pg/mL (normal <500 pg/mL), the angiotensin II was
998 pg/mL (normal 9 to 47 pg/mL), the aldosterone was
756.4 pg/mL (normal 10 to 160 pg/mL). The urinary homo-
vanilic acid (HVA) was measured at 0.09 ng/mL/day (nor-
mal <22 ng/mlL/day) and the urinary epinephrine was 1.1
ug/day (normal 4-29 ug/day).

The patient was treated with digoxin, furosemide, fluid
restriction and electrolyte replacement. Her blood pressure
fluctuated from 170/120 to 100/50 and it was not effective-
ly controlled with calcium channel blockers and angioten-
sion converting enzyme inhibitors. On the 9th hospital day,
nephrectomy was done and a well encapsulated tumor (5X
4x5 cm) was removed (Fig. 2). Histologically, it had the

characteristics of a favorable Wilms' tumor with a combi-
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Fig. 1. Abdominal CT shows a large heterogenous low den-
sity mass leision, about bcm in diameter in right kidney.

nation of epithelial, blastemal and stromal tubular formation
and immature glomeruli (Fig. 3). Shortly after surgery, her
craving for water decreased; her urine output was mark-
edly reduced and the blood pressure was significantly im-
proved. On the fourth postoperative day, the serum renin

concentration was decreased to 0.2 ng/mL/hr and the se-

Fig. 2. Gross picture of the resected specimen. There is no
specific renovascular obstruction and pelvic involvement of
tumor.

Fig. 3. Pathologic finding shows a combination of epithelia,
blstema and stromal tubular formation and immature glomeruli
(H&E %200).
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rum aldosterone was reduced to 2035 pg/mL. The cardiac
function improved both clinically and on the echocardi-
ography. An echocardiographic examination showed that
the left ventricular function was improved with a fractional
shortening of 22% and only mild mitral regurgitation was
detected. After surgery, chemotherapy was started with ac-
tinomycin D and vincristine. Five months after surgery, the
patient has remained normotensive and she is off all vaso-
active or cardiotropic drugs. The congestive heart failure
has disappeared, and the echocardiogram has returned to

normal.
Discussion

Congestive heart failure as a presenting sign of Wilms'
tumor is very rare. Since Stine et al? described a 9-
month-old infant with bilateral Wilms tumor, it has been
suggested that the congestive heart failure seen with
Wilms’ tumor was apparently produced by the hyperrenine-
mia. This proposal was substantiated by the improvement
of the congestive heart failure with specific renin blocking
drugs or because of the effectiveness of nephrectomy for
eliminating the cardiac dysfunction with the coincident re-
turn of the renin levels to normal. In our case the conges-
tive heart failure was refractory to vasodilators and angi-
otension coverting enzyme inhibitor, but after nephrectomy,
the patient’s sign and symptoms were alleviated and the
serum renin level returned to normal.

For this patient with congestive heart failure, the renin-
angiotensin—aldosterone system has an important roles in
the hyperreninemia. First, angiotensin II and aldosterone
constrict the peripheral vascular muscle and decrease the
renal excretion of sodium and water”. Especially. Renin-
angiotensin II can increase the pulmonary artery pressure
by direct vasoconstriction® and it may also increase the
capillary permeability7). Angiotensin II is also a dipsogenic
hormone and it can stimulate drinking by the activation of

in the subfornical organ of the brain® 1”.

the receptors
Many studies have shown that the angiotensin—sensitive
neurons are distributed throughout the subfornical organ
and these can influence autonomic function and water in-
take. Thus, it is probable that the elevated renin production
caused the marked hypertension and so it led to the con-
gestive heart failure.

Second, another important hormone may be atrial natriu-

retic factor (ANF). Silberman et al'’ reported ANF is
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elevated in the Wilms’ tumor patients with malignant hy-
pertenion. Atrial distention and acute salt loading lead to
significant increases in ANF. In the case of hyperrenine-
mia, the initial hypervolemia that is induced by the highly
elevated angiotensin level and then the subsequent chronic
atrial distension that is secondary to the left ventricular
dysfunction may be the stimulus for the initial secretion
and then the chronic secretion of ANF. ANF abolishes the
vasoconstrictor effect of angiotensin II and it decreases the
release of the hormone and antagonizes the effect of the
renin/angiotensin system; it also promotes natriuresis and
decreases the cardiac output and plasma volume. Hyperse-
cretion of ANF may explain the hypovolemia and sodium
diuresis.

For the treatment of Wilms’ tumor, pre-operative blood
pressure stabilization may be important to reduce the post—
treatment morbidity. As the renin-mediated hypertension is
produced by the angiotensin cascade, the most effective
classes of drugs may be the angiotensin converting en-
zyme inhibitors and the competitive angiotensin II an-
tagonistle). Peri-operative tumor handling may also cause
severe hypertension and it should be treated with short—
acting agents such as sodium nitroprusside. Nephrectomy
may be the definitive treatment for this hypertension and
then the cardiac function will be normalized within some
months.

In summary, we report here on a case of Wilms’ tumor
presenting with polydipsia, polyuria, hyponatremic/hyperten-
sion and congestive heart failure. This case shows that
congestive heart failure developed secondary to the severe
hypertension and this was due to hyperreninemia. Physi-
cians should be aware of this complication and recognize it

for better treatment.
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