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CASE REPORTS

A case of Wilms tumor with right ventricular extension
of tumor thrombus
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ABSTRACT

Primary renal tumors comprise 6% of all childhood cancers. Wilms tumor is the most common primary renal tumor in pediatric
age group and the peak age of diagnosis is 3-4 years. In 10% of cases tumor extension into hepatic vein and inferior vena cava can
be seen. But tumor extension into whole inferior vena cava, right atrium and right ventricle is only seen in less than 1% of patients.
A 2-year-old girl was admitted to the hospital because of abdominal distension that was noticed by the parents two weeks ago.
Imaging studies revealed that she had a mass at the right renal lodge which was favoring to Wilms tumor and on thorax tomography
tumor thrombus was seen in the whole inferior vena cava, right atrium and right ventricle. Neoadjuvant chemotherapy was given
for 7 weeks. On the 8th week of diagnosis, under cardiopulmonary bypass, surgical operation by pediatric and cardiovascular
surgery teams for primary renal tumor and for cavo-atrial tumor thrombus was performed. Pathological examination of the mass
was reported as stage 3 diffuse anaplastic Wilms tumor. The patient completed 24 weeks of chemotherapy protocol and she is
being followed for 15 months without any morbidity. We present our case to emphasize the importance of multidisciplinary
approach in Wilms tumor with cardiac extension.
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1. INTRODUCTION

Wilms tumor constitutes 5%-6% of all childhood cancers
and most commonly encountered between the ages of 3-4
years.[1] In 5% of cases the tumor is bilateral. Congenital
anomalies occur in 12%-15% of cases. Genitourinary anoma-
lies, aniridia and hemihypertrophy are the most common
accompanying anomalies. With surgery and chemotherapy
cure rate is around 90%.[1, 2] In less than 10% of cases, as
an extension of tumor tissue, tumor thrombus can be seen at
the level of hepatic vein and inferior vena cava (IVC).[3] But

extension of thrombus into whole IVC, right atrium and right
ventricule (cavo-atrial thrombus) is observed in less than 1%
of patients.[1, 3] Since radiographic evaluations are very di-
agnostic and incisional or tru-cut biopsy can cause seeding
metastases, in cases without distant metastases or that did
not invade renal sinus, the primary method of treatment is
surgery.[1] If tumor thrombus is detected above the level of
hepatic vein at the time of diagnosis, to achieve regression,
the use of neoadjuvant chemotherapy for at least 5 weeks is
recommended.[1, 4] In cases with intracardiac extension of tu-
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mor thrombus, the preferred surgical method is total excision
of primary mass and intracardiac thrombus simultaneously
under cardiopulmonary bypass.[5–7]

2. CASE PRESENTATION
A 2-year-old girl was admitted to the hospital with the com-
plaint of abdominal distension for 2 weeks. On physical
examination, a solid mass was palpable on the right part of
the abdomen. Hemihypertrophy, aniridia and genitourinary
anomalies were not detected. On abdominal computerized
tomography (CT), a 63 mm × 72 mm sized mass with patchy
contrast enhancement that was compatible with Wilms tu-
mor was observed at the right renal lodge (see Figure 1).
On thorax CT, there were no metastatic lesions in the lung
parenchyma but tumor thrombus was observed in the lumen
of the hepatic vein, IVC, right atrium and right ventricle (see
Figure 2).

Figure 1. The view of the primary renal mass on the
abdominal CT

Figure 2. The view of the intracardiac tumor thrombus mass
on thorax CT

Neoadjuvant chemotherapy composed of actinomysin-D
(45 mcg/kg), doxorubicin (1.5 mg/kg) and vincristine
(0.05 mg/kg) was started, with the diagnosis of Wilms tumor,
to achieve regression of tumor thrombus. On echocardio-
graphic examination, a mass filling whole IVC and right
atrium that was extending into right ventricle in each systole
was observed. Systolic and diastolic functions of the heart
were normal. After consultation with cardiovascular surgery
(CVS) department enoxaparin was started to prevent adhe-
sion of the mass to the vascular wall. On the 4th week of
neoadjuvant chemotherapy, neither regression of cavo-atrial
thrombus nor shrinkage of primary renal mass was observed
on imaging studies. On the 8th week of admission, patient
was taken into operation by pediatric surgery and CVS teams.
At the beginning of the surgery, deep hypothermia and car-
diopulmonary bypass was applied by cannulation of IVC,
superior vena cava and ascending aorta. Renal mass was
reached with abdominal incision. After ligation of renal
artery, thrombus in the right atrium was extracted by atrial in-
cision. Balloon catheter was inserted into IVC and thrombus
located in the IVC was taken out. With distal caval incision
more thrombus was extracted from distal IVC. After ligation
of renal vein, primary renal mass was extracted totally (see
Figure 3). No complication was observed during or after
surgery.

Figure 3. The macroscopic view of the primary renal mass
during surgery

Pathological examination of the mass was reported as stage
3 diffuse anaplastic Wilms tumor. On postoperative echocar-
diographic and tomographic examinations no residual mass
or thrombus was detected. Since diffuse anaplasia was seen
on pathological examination cyclophosphamide and etopo-
side were added to chemotherapy regimen and 1080 cGy
radiotherapy was applied to the tumor bed. The patient com-
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pleted 24 weeks of chemotherapy and is being followed for
15 months without any morbidity.

3. DISCUSSION
Wilms tumor is the most common primary renal tumor in
pediatric age group and is the second most common retroperi-
toneal tumor after neuroblastoma. Ninety percent of cases
are diagnosed between the ages of 1-5.[1, 8] Most of the
cases are sporadic and in 5% of the cases the tumor is bilat-
eral. The most common presenting symptoms are abdominal
mass, distension or hematuria.[1, 8, 9] Congenital anomalies
like aniridia, genitourinary anomalies, hemihypertrophia are
seen in 12%-15% of cases. In syndromes like WAGR, Denys-
Drash and Beckwith-Wiedemann, the risk of Wilms tumor
increases.[1, 8] There were no accompanying anomalies or
dysmorphic features in our case.

In 10% of cases, the tumor tissue may invade into renal sinus
and hepatic vein. In less than 1% of cases tumor thrombus
may fill whole IVC and may extend into right side of the
heart.[3, 4] Abdullah et al. reported that in 264 Wilms tu-
mor patients 9 of them had cavo-atrial thrombus and 2 of
them had right ventricular involvement.[5] In the report of
Hadley et al. in 10 of 406 (2.4%) Wilms tumor patients,
extension of thrombus mass into the right atrium and ven-
tricle was observed.[6] At the time of diagnosis, if there is
tumor thrombus above the level of hepatic vein, neo-adjuvant
chemotherapy for 5-7 weeks and re-evaluation is recom-
mended.[1–3, 9, 10] This also gives a time for the treatment
of accompanying diseases and complications and stabiliza-
tion of the patient before the major surgery. As our pa-
tient had right ventricular thrombus, 7 weeks of neoadjuvant
chemotherapy was given. On control evaluation, possibly
due to having anaplastic histology, neither shrinkage of the
renal mass nor the regression of the cavo-atrial thrombus
was observed. In the study of Murthi et al. neoadjuvant
chemotherapy was given to 11 out of 13 cases with intravas-
cular extension. However shrinkage of the thrombus did not
occur in 30% of patients just like our case.[7]

In cases of Wilms tumor with cavo-atrial thrombus, the rec-
ommended surgical method is extraction of the primary renal
and thrombus masses simultaneously in one session under
cardiopulmonary bypass.[3–7] The overall prognosis of these
patients with cavo-atrial thrombus is the same with the same
histologic subtype without cavo-atrial thrombus. But as the
surgical method is much more complicated, surgical mor-
bidity and mortality is higher in patients with cavo-atrial
thrombus.[2] Abdullah et al. reported one mortality due
to Budd-Chiari syndrome in 6 patients receiving cardiopul-
monary bypass.[5] In the study of Hadley et al. 1 of 7 patients
with cavo-atrial thrombus died in the early postoperative pe-
riod.[6] Murthi et al. did not report any surgical mortality in
8 cases with intracardiac thrombus.[7] Following surgical re-
section, patients should continue on chemotherapy regimen.
In patients with cavo-atrial thrombus who received neoadju-
vant chemotherapy, the primary tumor should be considered
stage III, regardless of findings at surgery, and post-operative
radiation therapy should be given to all such patients.[1, 2]

Also patients with any residual mass or tumor thrombus are
considered stage III and treated accordingly.[1] If the tumor
remains inoperable after neoadjuvant chemotherapy and/or
radiotherapy, then a biopsy of both the primary tumor and
accessible metastatic lesions should be performed. These
patients have a very poor prognosis and will require a dif-
ferent chemotherapy regimen.[1] Our case had abdominal,
atrial and caval incisions under cardiopulmonary bypass and
we did not observe any morbidity during or after surgical
procedure. She completed chemotherapy and radiotherapy
regimens and is being followed for 15 months without any
sign of disease activity.

In conclusion, the possibility of cavo-atrial thrombus should
be kept in mind in patients with Wilms tumor. In patients
with intracardiac extension, multidisciplinary approach is
indispensable to reduce the morbidity and mortality.
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