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Case Report

Extensive cavo-atrial and hepatic venous tumor
thrombus in a mismanaged retroperitoneal pediatric germ
cell tumor: A unique surgical challenge
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Retroperitoneal germ cell tumor with tumor thrombosis of the inferior vena cava (IVC) represents a rare phenomenon. Its extension
to the hepatic veins (HVs) has not been reported yet. In the present case, a 30-month-old girl had a recurrent retroperitoneal yolk sac
tumor with liver metastasis. In addition, there were tumor thrombi in the IVC, right atrium (RA), and all three HVs. The child was
operated after a satisfactory response to chemotherapy. Excision of the retroperitoneal tumor with right hepatectomy, retrohepatic ca-
val resection, HV, and RA thrombectomy was performed under a cardiac bypass. HV cloaca was patched with pericardium while the
IVC resection was tolerated without reconstruction. Her postoperative recovery was normal. The child currently remains disease-free
and symptom-free at 12 months. This case demonstrates the technique of hepatic venous thrombectomy and the feasibility of radical
surgery even for a metastatic disease when tumor biology is favorable. Despite wide-spread tumor thrombosis that would have been

deemed unresectable, complete resections are possible in referral centers.
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INTRODUCTION

Primary retroperitoneal germ cell tumors (GCT) account for
fewer than 4% of all GCTs [1]. Patients with extensive involve-
ment of the inferior vena cava (IVC) by vascular thrombus or
infiltration requiring vessel resection are unusual in GCTs.
Such tumor thrombus extension into the hepatic veins (HV)
has not been reported yet. Here we report a case of misman-
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aged recurrent pediatric GCT with tumor thrombus in the ret-
rohepatic IVC extending to the right atrium (RA) along with
tumor thrombi in all three major HVs managed surgically.

CASE

A 30-month-old girl with a right suprarenal mass was being
treated on the lines of neuroblastoma without tissue diagnosis
at another center. The child received two cycles of carbopla-
tin and etoposide following which right adrenalectomy was
performed. Histopathology found no viable tumor cells. After
a disease-free interval of one year, the child presented at our
institution with difficulty in breathing and abdominal disten-
sion. Computed tomography (CT) revealed a 6-cm necrotic
mass in the right supra-renal area with infiltration of the liv-
er, separate liver metastasis in the right hemi-liver (Fig. 1A),
thrombus in the HV, IVC, and the RA (Fig. 1B, 1C). Ascites
and pleural effusion were also present. The child was stabilized
and a biopsy performed was suggestive of a yolk sac tumor.
Alpha-fetoprotein (AFP) level was 54,000 ng/mL. After three
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cycles of Cisplatin, Etoposide, and Bleomycin (PEB), there was
marked symptomatic improvement along with log reductions
in AFP level to 376 ng/mL. Radiological reduction in the size
of the mass was equally evident along with disappearance of
ascites and pleural effusion. However, there were persistent
thromboses of HVs and IVC with a reduction in the thrombus
within the RA (Fig. 1D). The entire liver exhibited congestive
changes on contrast CT with filling defects in the short hepatic
and caudate veins. No portal collaterals were seen. The IVC
thrombus extended just above the renal veins inferiorly and
to the RA superiorly. Liver metastasis noted in segments 6, 7,
and 8 had reduced in size. Doppler ultrasound confirmed the
thrombi in the HVs with partial flow along with incomplete
recanalization of the thrombus in the IVC. Portal flows were
antegrade without significant collaterals. In view of serological
and morphological responses of the tumor sites to chemother-
apy, the patient was planned for a surgical resection.

Tumor excision with right hepatectomy and cavo-atrial and
hepatic venous thrombectomy was planned under a cardiac
bypass. A bilateral subcostal incision was undertaken It was
extended vertically for sternotomy. Extensive adhesions from
the previous surgery were cleared. The retroperitoneal mass
was detected to be densely adherent to the inferior surface of
the right hemiliver, the diaphragm, and the right renal hilum.
The liver was deeply congested and cyanosed (Fig. 2A). IVC
was found to be filled with thrombus to an extent that mir-
rored radiologic findings. Large lumbar veins, phrenic veins,
and falciform veins were found along with a dilated azygous
system in the chest. IVC just above the renal veins was test

clamped to observe hemodynamic instability. None was found.
The mass along with the right liver was mobilized. The in-
volved diaphragm was excised. The right Glissonian pedicle
was staple transected en-masse. Parenchymal transection for
right hepatectomy was performed until only the right hepatic
vein (RHV) remained as an attachment (Fig. 2B). Retrograde
intraparenchymal dissection of the RHV was performed until a
tumor-free area was found at which point the RHV was stapled
and the specimen was removed. At this point, the ascending
aorta and the superior vena cava were cannulated and a hypo-
thermic cardiac bypass was initiated without cardioplegia. The
IVC was opened including the RA. Blood that was suctioned
was returned to the pump for reperfusion to reduce blood loss.
Thrombectomy from the cava was performed successfully
with sequential hepatic venous thrombectomy from the caval
hepatic venous ostia (Fig. 2B). All hepatic venous thrombi were
removed with direct traction. Clearance was confirmed using
intraoperative ultrasound as well as dramatic regression of the
hepatic congestion visible grossly (Fig. 2C). The tumor throm-
bus was densely adherent to the endocardium. A small partial
thickness of the RA was excised. Since the primary tumor mass
was also adherent to the IVC, the portion of the retrohepatic
IVC was also removed. Prior test clamp of the IVC above the
renal hilum demonstrated no hemodynamic compromise along
with abundant collaterals in the retroperitoneum. Thus, no
reconstruction of the IVC was considered. RA was closed pri-
marily. An autologous pericardium was used to patch the por-
tion of IVC at the hepatic cloaca to drain the common trunk of
the middle and left HVs (Fig. 2D). The diaphragm was closed

Fig. 1. (A) Pre-chemotherapy computed
tomography (CT) demonstrating a large
right retroperitoneal mass (arrow) with
ascites and liver metastasis (arrowhead). (B)
CT showing thrombus filling the right atrium
(arrow) with congested appearance of the
liver and ascites. (C) Post-chemotherapy CT
with persistent thrombosis of the hepatic
veins (arrowheads) and a thrombus filling
and expanding the retrohepatic inferior
vena cava (arrow). (D) Reduction in size of
the right atrial thrombus (arrow) and some
resolution of congestion of the liver after
chemotherapy.
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primarily. The liver was fixed to the abdominal wall such that
the HV remained patent.

The patient tolerated the procedure well. The surgery lasted
for 390 minutes with 700 mL of blood loss. The child had an
intensive care stay for 3 days. Sterile abdominal and thoracic
collections were found. They were drained without conse-
quence. She was subsequently discharged on postoperative day
11. Hepatectomy specimen measured 13 cm with a tumor of
4.5 cm infiltrating the liver and a thrombus of 7.5 cm in length
with an adherent endocardium (Fig. 3). Final histopathology
revealed viable residual yolk sac tumor amounting to 1%. The
thrombus also showed viable tumor cells without infiltration of
the endocardium or the IVC. All margins were microscopically
free. The child received three more cycles of PEB. She has been
disease-free and symptom-free for the past 12 months with
normal AFP levels and normal flows in the HVs on Doppler
ultrasound.

Written consent was obtained from patients and/or guard-
ians for publication of clinical and operative details for educa-
tional purposes.

DISCUSSION

IVC thrombosis with RA extension is not uncommonly seen
in renal and supra-renal tumors. However, such extensive in-
volvement by GCT is extremely infrequent. Only a few cases
have been reported in the literature. Husband and Bellamy [2]
have found radiologically detected invasion of IVC in 0.3% of
397 patients with retroperitoneal disease from GCTs. Savarese
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Fig. 2. (A) Congested, dark liver intra-
operatively prior to thrombectomy. (B) Raw
surface of liver after right hepatectomy
and retrohepatic inferior vena cava (IVC)
Remnant thrombus being extracted with forceps. (C)
left liver . .
Near complete resolution of the congestion
with pink liver after completion of throm-
bectomy. (D) At the end of operation, right
atrium being closed primarily, IVC at the
level of hepatic cloaca being patched with
pericardium, and retrohepatic IVC being
removed without reconstruction.

Intra-atrial thrombus
with adherent
endocardium

LHV thrombus
MHV thrombus
RHV thrombus

Retrohepatic
IVC thrombus

Fig. 3. (A) Right hepatectomy specimen with attached tumor at
the inferior surface (arrow). (B) Specimen of the tumor thrombus in
the retrohepatic IVC, hepatic veins, and right atrium with adherent
endocardium. LHV, left hepatic vein; MHV, middle hepatic vein; RHV,
right hepatic vein; IVC, inferior vena cava.

et al. [3] and Miyake et al. [4] have reported two cases of adult
GCT with IVC and RA tumor thrombosis managed surgically
with cardiopulmonary bypass (CPB). Another testicular GCT
recurrence with IVC, RA, and RHV thrombosis has been
described in a patient managed with right hepatectomy, cavot-
omy, and thrombectomy [5]. No account of such extensive vas-
cular thrombus in pediatric GCT could be found in literature.
Our report appears to be the first one.

Supra-hepatic IVC and HV thrombosis can lead to epony-
mous Budd-Chiari syndrome (BCS). The index patient essen-
tially had a type IV BCS [6] with tumor thrombosis as a cause.
The only treatment was surgical thrombectomy. This provides
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both symptomatic improvements and potential for long-term
survival. Despite responses of the primary tumor and metastat-
ic sites to chemotherapy, more often than not, tumor thrombus
persists and requires surgery as in the present case. Our patient
had preserved liver functions due to partial flow through the
recanalized thrombus as well as collateral pathways via the
pericardiophrenic and vertebro-lumbar-azygous veins. Yet,
hepatic congestion was intensely discernable both radiologi-
cally and intraoperatively. Since the infra-diaphragmatic IVC
was completely occluded, our patient tolerated IVC resection
without the need for a reconstruction of the entire length. The
hepatic cloaca was patched for wide drainage into the residual
IVC. Occlusion of all major HVs has been considered either as
criteria for inoperability or as candidate for liver transplanta-
tion depending on the cause of occlusion while shunting is re-
served for those with benign causes of BCS. The present case is
the first to demonstrate surgical thrombectomy from all 3 HVs
for tumor thrombi.

This case highlights the role of radical surgical resection
even in a metastatic disease when the tumor biology is favor-
able as evidenced by a response to chemotherapy. Notwith-
standing an extensive disease that would otherwise be deemed
unresectable, complete resections are possible at experienced
centers. Cardiac surgical backup is essential since thrombi in
the RA usually require CPB and those isolated to HVs require
a veno-venous bypass. Our large experience of surgical man-
agement of tumor thrombi in the IVC and RA from Wilms tu-
mor has allowed us to successfully deal with new challenges of
hepatic venous thrombectomy [7]. The other learning point is
that pediatric solid tumors are relatively rare. Their referral to
specialized tertiary centers is ideal. Administration of chemo-
therapy without adequate staging workup or multi-disciplinary
discussion extenuate the opportunity for correct diagnosis and
treatment as in the present case [1].

In conclusion, thrombectomy of all major HVs is feasible
with adequate surgical expertise. Their involvement alone
should not preclude resection for tumors with a favorable bi-
ology. All attempts should be made at surgical thrombectomy
as hepatic venous outflow obstruction secondary to tumor
thrombosis have no other options that can provide durable
symptom and cancer control.
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