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―Case Reports―

Hypertensive Cardiomyopathy with Congestive Heart Failure in an Infant with

Unilateral Wilms Tumor: A Case Report
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Wilms tumor (WT) is the most common malignant kidney tumor in children. High blood pressure is
seen in up to 55% of children with WT. However, hypertensive cardiomyopathy with congestive heart
failure due to WT is remarkably rare, with only several cases reported worldwide. In this report, a pe-
diatric case of WT with hypertension causing hypertensive cardiomyopathy and congestive heart failure
is presented. An 8-month-old male child with abdominal distension was seen by his primary physician.
He was referred to our hospital for further examination and treatment. Abdominal contrast-enhanced
computed tomography demonstrated a weakly enhancing, large abdominal mass, which was larger
than 12 cm. Two-dimensional transthoracic echocardiography showed a diffuse hypokinetic left ventri-
cle. The patient was diagnosed with cardiomyopathy caused by hypertension. Open surgical resection
of the mass was successfully performed. His postoperative course was uncomplicated, and the patient
was successfully discharged. The plasma renin activity was maintained at a high level even after left
nephrectomy, suggesting that the right kidney was likely the source of renin secretion. Mechanical com-
pression of the right renal blood vessels by a greatly enlarged left kidney can cause right renal ische-
mia, which activates renin excretion. Nephrectomy can be an effective treatment for a WT patient with
hypertension causing hypertensive cardiomyopathy, and then cardiac function will be improved within
several weeks. We recommend routine echocardiography surveillance in patients with WT. This report
can help pediatric surgeons become more familiar with cardiomyopathy caused by WT.
(J Nippon Med Sch 2021; 88: 551―555)
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Introduction

Wilms tumor (WT), also called nephroblastoma, is the

most common malignant kidney tumor in children and is

typically found between 3 and 5 years1. WT accounts for

nearly 6% of all childhood tumors and more than 95% of

all pediatric tumors of the kidney2. There is no significant

sex predilection. Although most cases of WT are spo-

radic, about 1.5% of cases have a positive family history3.

Most tumors are solitary and well circumscribed4, and

they typically present as an asymptomatic abdominal

mass discovered by parents. Macroscopic hematuria oc-

curs in approximately 25% of cases. Abdominal pain is

reported in 30% of the patients, and high blood pressure

(BP) is seen in up to 55% of children with WT5,6. How-

ever, hypertensive cardiomyopathy with subsequent con-

gestive heart failure due to WT is remarkably rare, with

only several cases reported worldwide (Table 1)7―12. In

this report, a pediatric case of WT with hypertension

causing hypertensive cardiomyopathy and congestive

heart failure is presented.

Case Report

An 8-month-old male child with abdominal distension

was brought to his primary physician. A large elastic left

abdominal wall mass was felt on physical examination.

He was referred to our hospital for further examination

and treatment. At the time of admission, his vital signs

were as follows: heart rate 136 beats/min, respiratory

rate 30 breaths/min, BP 156/90 mmHg, and arterial oxy-

gen saturation (SpO2) 98%, and the patient presented
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Fig.　1　Abdominal contrast-enhanced computed tomography and magnetic resonance imaging 

findings

Abdominal contrast-enhanced computed tomography shows a large, weakly enhancing, 

abdominal mass (arrow), larger than 12 cm (A). Abdominal magnetic resonance imaging 

shows a mixed solid and fluid-filled tumor (arrow) (B).

Table　1　Clinical characteristics in patients with Wilms tumor and heart failure

Author & Year Age Sex
Primary 
tumor 

location

Maximum 
tumor diameter 

(cm)

Clinical 
symptoms

Hyperreninemia
LVEF 
(%)

LVFS 
(%)

Stine et al.7, 1986 9 months M Bilateral 
kidneys

11 (right kidney)

13 (left kidney)

HT, 
abdominal 
distension

Yes NA NA

Pujol et al.8, 1992 2 months M Left 
kidney

NA HT Yes NA NA

Agarwala et al.9, 1997 2 years F Right 
kidney

15 HT, DCM, 
pulmonary 

edema

Yes NA NA

Sakaguchi et al.10, 2009 2 years F Left 
kidney

12 HT, pleural 
effusion

Yes <30 NA

Sethasathien et al.11, 2019 3 years M Left 
kidney

9.7 HT, DCM Yes 29 NA

Chung et al.12, 2020 11 months M Left 
kidney

8.1 HT, DCM, 
pulmonary 

edema

NA 29.4 NA

Present case 8 months M Left 
kidney

15 HT, 
abdominal 
distension

Yes 33.7 15.6

LVEF: Left ventricular ejection fraction, LVFS: Left ventricular fractional shortening, HT: Hypertension, DCM: Dilated cardiomy-

opathy, NA: not available

dyspnea. On cardiovascular examination, the first and

second heart sounds were normal, with regular rhythm

and no murmurs. Abdominal contrast-enhanced com-

puted tomography showed a weakly enhancing, large ab-

dominal mass, larger than 12 cm, and no evidence of me-

tastatic lesions (Fig. 1A). Abdominal magnetic resonance

imaging showed a mixed solid and fluid-filled tumor

(Fig. 1B). The blood chemistry results showed elevated

levels of lactate dehydrogenase (2,964 IU/L, normal: 202-

437 IU/L), brain natriuretic peptide (104.2 pg/mL, nor-

mal: < 18.4 pg/mL), cortisol (97.6 μg/dL, normal: 4.3-

22.4 μg/dL), aldosterone (44.1 ng/dL, normal: 3.6-22.4

ng/dL), and plasma renin activity (43.6 ng/mL/h, nor-

mal: 0.2-2.3 ng/mL/h). Electrocardiography showed left

ventricular hypertrophy (LVH). The sum of the S wave in

V1 (2.5 mV) and the R wave in V5 (2.9 mV) exceeded 3.5

mV (5.4 mV). Two-dimensional transthoracic echocar-

diography showed a diffuse hypokinetic left ventricle

with an ejection fraction (EF) of 33.7% and fractional

shortening of 15.6% (Fig. 2). The chest X-ray showed car-

diomegaly with a cardiothoracic ratio of 55% (Fig. 3).

The patient was diagnosed with cardiomyopathy caused

by hypertension and was treated with furosemide, dobu-

tamine, milrinone, and enalapril for treatment of the LV
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Fig.　2　Echocardiography findings

Two-dimensional transthoracic echocardiography shows a diffuse hypokinetic left ventricle with 

an ejection fraction of 33.7% and fractional shortening of 15.6%.

Fig.　3　Chest X-ray findings

The chest X-ray shows cardiomegaly with a cardiothoracic 

ratio of 55%.

systolic dysfunction in hypertension. After the comple-

tion of treatment, the patient showed clinical improve-

ment in LVEF (from 33.7% to 40.5%) and BP (from 156/

90 mmHg to 116/58 mmHg).

Open surgical resection of the mass (nephrectomy) was

successfully performed (Fig. 4). Blood loss was 13 mL.

The surgical time was 220 minutes. The resected speci-

men weighted 695 g and measured 13 × 11 × 10 cm3 (Fig.

5).

Postoperative plasma renin activity was also examined

(Fig. 6). Plasma renin activity reached a peak value of

138.8 ng/mL/h on day 15 after surgery and gradually

fell to normal. Clinical genetic testing showed a mutation

in the gene coding Wilms tumor suppressor gene 1 (WT

1). On histopathological examination, the left tumor was

WT of the nephroblastic type, classified as stage I (Na-

tional Wilms Tumor Study-5), focal nephroblastic sub-

type.

After surgery, adjuvant vincristine and actinomycin D

(regimen EE4A) were given for 6 weeks to prevent recur-

rence. Normalization of BP and brain natriuretic peptide

was achieved within 2 weeks after operation. One month

after surgery, improvements of LVEF (63.0%) and LV

fractional shortening (36.8%) were observed, and nor-

malization of lactate dehydrogenase was achieved. The

sum of the S wave in V1 and the R wave in V5 was not

greater than 3.5 mV within 2 months after the operation.

The patient’s postoperative course was uncomplicated,

and the patient was successfully discharged on hospital

day 180 in good clinical condition.

Written, informed consent was obtained from the par-

ents of the patient for the publication of this case report

and any accompanying images.

Discussion

It is well known that children with WT may have hyper-

tension due to high plasma renin activity13.
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Fig.　4　Intraoperative findings

Intraoperative photographs (A) before and (B) after surgical resection of Wilms tumor.

Fig.　5　Resected specimen

The surgical specimen shows a 12-cm-long abdominal mass (A). Gross appearance of the cut sur-

face of the resected specimen (B).

Fig.　6　Course of plasma renin activity

The postoperative plasma renin activity is maintained at a 

high level over 4 months after surgery, and then it gradu-

ally decreases.

However, hypertensive cardiomyopathy and subse-

quent congestive heart failure due to WT are remarkably

rare, with only several cases reported worldwide (Table

1)7―12. In this report, a case of an unusual presentation of

hypertensive cardiomyopathy caused by hypertension as-

sociated with WT was described.

Although hypertensive cardiomyopathy is uncommon

in patients with WT, hypertension with elevated renin ac-

tivity is common. Two mechanisms have been put for-

ward for the etiology of hyperreninemia: (1) renal artery

stenosis-related renal ischemia; and (2) WT secreting

renin14,15. As shown in Figure 6, the postoperative plasma

renin activity was maintained at a high level over 4

months after surgery, and it then gradually decreased.

The plasma renin activity was maintained at a high level

even after left nephrectomy, suggesting that the right kid-

ney was the likely source of renin secretion. Mechanical
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compression of right renal blood vessels by a greatly en-

larged left kidney can cause right renal ischemia, which

activates renin excretion. Therefore, renin would be se-

creted from the juxtaglomerular kidney cells.

Reinhold et al.16 reported that, in the 2-kidney-1-clip

Goldblatt rat model of renovascular hypertension, renal

renin gene expression was higher at all time points in the

clipped kidney than in the unclipped kidney. They also

demonstrated that plasma renin activity was significantly

higher in the 2-kidney-1-clip Goldblatt rat model than in

the control group, and it then decreased to 2-fold of the

control group on day 70 after surgery16. In the present

case, renin was secreted from the ischemic right kidney,

correlated with the right kidney deterioration. Recovery

from right renal ischemia would require several months.

Consequently, elevation of renin secretion was observed

for over 4 months after surgery.

Hyperreninemia led to increased angiotensin II and al-

dosterone, resulting in hypertension and hypertensive

cardiomyopathy. WT resection alleviated the deteriorat-

ing cardiac function in the present case. After the left WT

resection, LV contractility, function, and performance

gradually improved.

Preoperative BP control is important to reduce postop-

erative complications after WT treatment. Angiotensin-

converting enzyme inhibitors may be the most effective

group of drugs in WT patients with renin-mediated hy-

pertension before surgery15. The present patient was

treated with enalapril, and his BP improved from 156/90

mmHg to 116/58 mmHg.

Nephrectomy can be an effective treatment for WT pa-

tients with hypertension causing hypertensive cardio-

myopathy, and then cardiac function will improve within

several weeks. We recommend routine echocardiography

surveillance in patients with WT. In a patient with hyper-

tensive cardiomyopathy due to hypertension, abdominal

imaging should probably be performed. Pediatric sur-

geons should keep in mind the need to identify cardio-

myopathy when assessing WT patients with hyperten-

sion. In inferior vena cava, tumor thrombus is observed

in 4-10% of patients, with 1-3% of right atrium involve-

ment17. Therefore, preoperative cardiac examinations

should be performed to prevent cardiovascular complica-

tion. This report can help pediatric surgeons become

more familiar with cardiomyopathy caused by WT.
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