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Hepatocellular Carcinoma with Tumor Thrombus in the Inferior
Vena Cava and Right Atrium
Arsh Gupta, Neera Sinha*, Stephen Mularz, Michael Bernstein

ABSTRACT
We present a rare case of hepatocellular carcinoma with associated tumor thrombus that
extends into the inferior vena cava and right atrium. Our patient presented with lower
extremity edema and an elevated D-dimer. CT pulmonary angiography showed no signs of
pulmonary embolism however it showed large filling defects involving the inferior vena cava,
right atrium, right ventricle and superior vena cava suggestive of an extensive thrombus. On
subsequent imaging studies it was identified as a tumor thrombus as opposed to a blood
thrombus. A tumor thrombus is a rare complication more commonly associated with renal
cell carcinoma and carries a poor prognosis. Surgical thrombectomy is considered the first
line of treatment at this time, however, due to the low number of known cases to have IVC
and RA involvement, there is little consensus on management. Often patients are referred
for microwave ablation. Anti-coagulation is not the treatment of choice for a tumor thrombus
however we speculate there may be a role for anti-coagulation.
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Macrovascular invasion is a well-recognized finding
of advanced hepatocellular carcinoma and portal
vein tumor thrombus is the most frequently associated type. Hepatic vein thrombus has been identified
in 2% of HCC and only 0.67-3% of these patients
develop tumor thrombus in the inferior vena cava
(IVC) with extension into the right atrium (RA).[1]
Here we present a case of a 62-year-old male who
had an incidental finding of tumor thrombus as the
initial presentation of presumed HCC.

Case Presentation
A 62-year-old male with a history of hepatitis B on
tenofovir presented with dry mouth, sore throat and
generalized weakness. His physical examination was
remarkable for hepatomegaly and bilateral lower
extremity edema. His ALP, AST and ALT levels were
190U/L, 189U/L and 130U/L respectively and d-dimer
level was 747ng/mL, otherwise all other initial labs
were unremarkable. A venous doppler study of the
lower extremities was negative for deep venous
thrombosis. CT pulmonary angiography (CTA) had
no evidence of pulmonary embolism however did
show large filling defects involving the IVC, RA,
right ventricle and superior vena cava, suggestive of
an extensive thrombus that appeared to be contiguous
with an intrahepatic mass [Figure 1].
Transthoracic echocardiogram revealed a large
mobile mass in the RA without signs of right heart
strain and a distinct filling defect in the IVC [Figure

2]. The patient was started on unfractionated heparin drip for anticoagulation of the thrombus. His
presenting complaints of dry mouth and sore throat
were concluded to be secondary to tenofovir. Further
laboratory data revealed an Alpha Fetoprotein (AFP)
level of 2200ng/mL. All other tumor marker levels
were within the normal range. In the setting of his
underlying hepatitis B, elevated AFP and intrahepatic
mass on imaging, it was suspected that the patient
likely had HCC.
On day 1 of hospitalization, cardiovascular surgery
was asked to evaluate the case and the patient was
offered surgical extraction of the thrombus, for
which he agreed. He was transferred to a tertiary
center which provided cardiovascular surgical
services. Following transfer, anticoagulation was
continued and a repeat CTA was obtained which
revealed similar findings to the initial study. MRI
of the abdomen was obtained which confirmed an
intrahepatic mass with a 6cm diameter. Positron
emission tomography (PET) scan revealed increased
uptake by the hepatic mass, IVC and RA thrombus;
the patient was diagnosed with tumor thrombus
and anticoagulation therapy was discontinued. He
was offered simultaneous surgical extraction of both
the tumor thrombus and the intrahepatic mass but
the patient refused any surgical procedure. He was
offered percutaneous microwave ablation (MWA)
of the tumor thrombus, which he also refused. The
patient opted for supportive measures only and was
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discharged to return to his home country where he elected for hospice
care.

DISCUSSION

Figure 1: CTA demonstrating findings: a Intra-hepatic mass (white arrow)
with filling defects in a dilated IVC (white arrow). b Filling defects noted in the
RA (red arrow). c. coronal view of filling defect in the IVC (white arrow)

Figure 2: Transthoracic Echocardiogram demonstrating findings: a Thrombus present in the RA (white arrow). b Filling defect in the IVC (white arrow)
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The pathophysiology behind the development of a tumor thrombus is
not well understood, but it is suggested that it may be due to the activation of hemostasis that occurs in cases of advanced HCC.[2] Aggressive
tumor pathology; tumor diameter >5cm or AFP >1000ng/mL, as is seen
in this case, have been most commonly associated with tumor thrombus development.[3,4] Extension of the tumor thrombus can correlate
with prognosis and IVC or RA involvement is associated with extremely
poor prognosis, with a median survival of 2 months if no intervention
is made.[5-6]
Patients with tumor thrombus in the IVC and RA can present with
similar symptoms and signs as patients with a ‘bland’ (blood) thrombus.
Furthermore, their appearance is almost indistinguishable on initial
imaging which makes differentiating the two types of thrombi difficult.
There is now a consensus that use of PET scan, showing increased
uptake by the tumor thrombus when compared to a blood thrombus,
can be used to distinguish the two entities.[7] In our case, the patient’s
initial chest CTA led us to believe there was a blood thrombus extending
into the IVC and right atrium and the patient was started on therapeutic
anticoagulation.
Surgical resection remains the mainstay of treatment for tumor thrombus
and complete resection can have 5-year survival rates of up to 50%.[1]
Anticoagulation is not the treatment of choice for a tumor thrombus,
emphasizing the importance of distinguishing it from a bland thrombus,
though this is based on a small number of cases without significant
literature.[8] Due to their cirrhosis and underlying malignancy these patients
are considered hypercoagulable and in the setting of a tumor thrombus
with subsequent disruption of circulation, they are likely at increased
risk of developing blood thrombi. It can therefore be speculated that
anticoagulation could prolong survival in these patients by preventing
formation of superimposed bland thrombi.
Although the patient in our case opted for no intervention, there are
multiple cases of tumor thrombi with attempted treatment. Surgical
therapy is presumed to be the most effective. However, surgical intervention requires cardiopulmonary bypass and at the time of diagnosis, many
patients are at an advanced age with a higher risk of operative failure and
complications.[9] More commonly, MWA is being offered to these
patients. One study describes a case of advanced HCC with tumor
thrombus occupying the IVC and RA that was successfully ablated,
increasing the survival of the patient to 16 months.[9] However, the scarce
number of known cases with a successful outcome following treatment
makes management of these patients extremely difficult and many
patients opt for supportive care only.
In conclusion, surgical thrombectomy is a viable treatment for tumor
thrombus however there is no consensus on how to improve the postsurgical prognosis. There is also no standard of care for non-surgical
candidates, although MWA may be a valuable alternative therapy to
surgery. Furthermore, many of these patients may have a mixed case of
tumor thrombus and blood thrombus and there may be a role for
anticoagulation in these patients, which is a potential topic for future
investigation. The incidence of HCC with a tumor thrombus extending
into the IVC and RA is rare and this case serves to increase awareness of
diagnosis and treatment options.
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