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ABSTRACT
Wilms’ tumor (WT) is the most common pediatric renal tumor that often spreads to inferior vena cava and sometimes up 
to right atrium (RA). We describe successful management of 3‑year‑old child diagnosed with WT having extension up to 
RA. He was operated under cardiopulmonary bypass and extubated on postoperative day 2 and discharged. Perioperative 
anesthesia concerns were shock from dynamic tricuspid valve obstruction, intraoperative massive blood loss, and a higher 
risk of pulmonary thromboembolism during tumor manipulation.
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Introduction

Written informed consent was obtained from the parent of 
the patient for publication of this report. Wilms’ tumor (WT) 
is the most common pediatric renal tumor, which can 
spread as tumor thrombus to inferior vena cava (IVC) and 
rarely (in 1% of cases) up to the heart.[1] We are describing 
successful management of 3‑year‑old child diagnosed with 
WT having an extension up to right atrium causing dynamic 
obstruction across tricuspid valve (TV). He was operated 
under cardiopulmonary bypass (CPB) and extubated on 
postoperative day 2 and discharged.

Case Report

A 3‑year‑old male child (height 102 cm, weight 15.6 kg, 
body surface area 0.66 m2) was diagnosed with WT of the 

right kidney. His physical examination was unremarkable 
except for raised jugular venous pressure. Transthoracic 
echocardiography (TTE) revealed large mass filling IVC 
extending up to TV with no flow across the valve. 
Contrast‑enhanced computed tomography demonstrated 
additional features of tumor blocking the ostium of the 
middle hepatic vein (HV). The patient received three cycles 
of neoadjuvant chemotherapy. While in hospital, the child 
suffered an episode of shock probably attributed to dynamic 
TV obstruction due to tumor mass. Resuscitation was done in 
Trendelenburg position with fluid bolus. Emergency radical 
nephrectomy and removal of tumor extension under CPB 
was planned. Preoperative laboratory investigations were 
within normal limits except mildly elevated hepatic enzymes 
reflecting mild hepatic dysfunction. Inhalational induction 
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done by slow titration of sevoflurane in oxygen; subsequent 
muscle relaxation was achieved with injection atracurium 
0.5 mg/kg for tracheal intubation. Balanced anesthesia before 
CPB was maintained with fentanyl infusion 15 µg/h, isoflurane 
in oxygen and atracurium infusion 0.2 mg/kg/h. Central venous 
catheter 5.5 Fr was inserted from the right internal jugular 
vein under ultrasonographic guidance along with 18 gauge 
cannula in the left external jugular vein. Transoesophageal 
echocardiography (TOE) probe was inserted for continuous 
monitoring during tumor handling [Figure 1a‑c]. CPB was 
kept on standby, and abdominal exploration was carried 
out first. It took approximately 1 h 30 min for tumor 
isolation and ligation of the right renal vessels. Blood loss 
before CPB was about 100 ml. Ascending aorta, superior 
vena cava, and intra‑abdominal IVC distal to right renal 
vein were then cannulated after heparinization (400 IU/kg) 
and mild hypothermic CPB was initiated without aorta 
cross‑clamping [Figure 2]. Further, hepatic venous blood was 
drained into CPB after the right atrium (RA) incision. Cell saver 
was used in view of massive blood loss. Tumor thrombus was 
found to be nonadherent to RA wall. Longitudinal cavotomy 
was performed, and tumor thrombus was removed en bloc 
from IVC and RA. The patient was uneventfully weaned 
from CPB with injection Noradrenaline (0.08 µg/kg/min). 
CPB time was 35 min with urine output of 30 ml. Blood loss 
was estimated to be 350 ml. Two units packed RBCs were 
given on CPB and 300 ml cell saver blood was also transfused 
during total operative time of 4 h 18 min. Postsurgery 
TOE [Figure 1d] showed IVC free from mass. The child was 
shifted to the Intensive Care Unit, and tracheal extubation was 
done on postoperative day 2. Histopathologically, tumor was 
involving renal vein without involvement of retroperitoneal 
lymph nodes and tumor thrombus extending from IVC to 
the right atrium with morphology similar to Wilm’s tumor 
establishing stage IV Grade according to National Wilms’ 

Study Group.[1] On microscopic examination, findings were 
consistent with WT showing predominant solid and few cystic 
areas with no necrosis and atypical mitosis.

Discussion

WT accounts for 95% of all renal malignancies in children 
younger than 15 years of age. Intravascular extension 
occurred in 4.5% and 6% of patients with National WT 
study.[1,2] Majority of patients have limited extension to IVC 
with an atrial extension in only 1% of total cases.[1] Reported 
risks of atrial extension are TV obstruction and pulmonary 
embolism necessitating aggressive surgical management 
of these tumors.[3] Suspicion of TV obstruction was raised 
in our case since the occurrence of sudden onset shock 
and no flow across TV in preoperative TTE. Hence, urgent 
radical nephrectomy and removal of tumor extension were 
planned under CPB. Ultrasonographic evaluation of all major 
veins was done preinduction and for facilitating central 
venous access. Adequate vascular access was obtained as 
massive blood loss was expected during procedure requiring 
aggressive interventions. About 4%–8% of patients can have 
acquired von‑Willebrand disease warranting screening for 
coagulation abnormalities. Our patient also had features 
of HV obstruction indicating Budd‑Chiari syndrome‑like 
state as an additional contributory factor for bleeding. 
We used cell saver for reducing the need for allogeneic 
blood transfusion although its use has been under question 
with active malignancy. In 2012, a meta‑analysis with 10 
controlled (not randomized) studies demonstrated no 
increase in cancer recurrence or development of metastasis 
compared with those receiving allogeneic blood.[4] TOE is 
essential for monitoring in these high‑risk cases. In our case, 
patent foramen ovale (PFO) was closed with no color flow 
from the left atrium to RA. Hence, tumor mass was removed 

Figure 2: Tumor seen in the right atrium with venous and arterial cannulas 
in situ

Figure 1: (a) Modified bicaval view showing mass protruding into right 
atrium measuring 3 cm × 2 cm with flow around the mass indicating 
that mass is nonadherent to the right atrium wall. (b) Midesophageal 
four-chamber view showing mass extending up to tricuspid valve with 
flow across it. (c) Inferior vena cava and hepatic vein were filled with mass 
measuring 2.5 cm. (d) Postoperatively, inferior vena cava free from mass
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without aortic cross‑clamping. Otherwise, cross‑clamping 
is sometimes necessary for closing the PFO and removing 
the tumor. TOE also demonstrated flow across the TV that 
was not detected on TTE. This finding gave a clue that mass 
was nonadherent to RA wall and perhaps to IVC also. This 
finding changed surgical approach in our patient as tumor 
was removed en bloc through the abdominal IVC.

Conclusion

• WT is common childhood renal tumor that often spreads 
to IVC and rarely up to RA

• TOE is helpful in managing and altering the plan of 
management in such complex tumor

• Close communication between anesthesiologists, 
cardiovascular surgeon, pediatric surgeons, and 
perfusionists is imperative for better outcome.
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