Symptomatic occlusion of the inferior vena cava and bilateral
iliac veins due to malignhant seminoma: Percutaneous
recanalization, thrombectomy, and stenting to

restore patency
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ABSTRACT

Testicular seminoma is rarely associated with occlusive venous thrombosis. Several investigators describe percutaneous
guidewire recanalization for iliofemoral vein thrombosis; however, this technique is ill-documented for occlusion of the
inferior vena cava, and even less information is available on managing pervasive iliocaval obstruction. Furthermore, there
is limited data on percutaneous mechanical thrombectomy for malignancy-induced venous thrombosis. We present a
case of symptomatic chronic occlusion of the inferior vena cava and iliac veins following remission for metastatic sem-
inoma, with percutaneous intervention necessitating a unique combination of sharp wire recanalization, mechanical
thrombectomy, and stenting to restore iliocaval patency. (J Vasc Surg Cases Innov Tech 2024;10:101516.)
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Sharp wire recanalization

Venous thromboembolism (VTE), including deep vein
thrombosis (DVT) and pulmonary embolism, occurs at
an incidence of approximately 1 per 1000 adults annu-
ally.! Occlusive thrombosis of the inferior vena cava
(IVC) represents an uncommon subtype of VTE thought
to occur in 2% to 4% of patients with lower extremity
DVT.?2 Even rarer are spontaneous cases of IVC throm-
bosis induced by tumor malignancy.®

There is a paucity of literature available to define the
surgical management of chronic DVT and IVC throm-
bosis due to malignancy. Percutaneous mechanical
thrombectomy (PMT) has recently gained popularity for
its potential to restore venous outflow within a single ses-
sion.* Nevertheless, its role in metastatic disease remains
largely case specific. Chronic total occlusion (CTO) of the
iliocaval vessels also represents a major obstacle during
endovascular intervention. Unfortunately, many institu-
tions consider CTO an inoperable disease, and patients
are often left with inadequate symptom management
through anticoagulation and compression therapy.
Although there are many case reports describing DVT
due to invasion or compression by seminoma, no
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literature discussing interventional management of
CTO in the context of seminoma is available.

We present a case of symptomatic IVC and bilateral iliac
vein occlusion following remission of metastatic semi-
noma for which the patient underwent a unique
sequence of femoral and internal jugular vein access,
sharp recanalization, PMT, and stenting to restore patency.
The patient provided written informed consent for the
report of his clinical care details and imaging studies.

CASE REPORT

The patient is a 60-year-old man with history of orchiectomy
for seminoma. Two years before his vascular surgery presenta-
tion, he was found to have recurrence with a 13-cm retroperito-
neal mass. His computed tomography (CT) scan showed
extensive retroperitoneal adenopathy causing left-sided hydro-
nephrosis and obliteration of the infrarenal IVC and iliac veins
(Fig 1). Bilateral lower extremity venous duplex ultrasound from
that time offered no evidence of acute DVT. He completed
four cycles of cisplatin-based combination chemotherapy, and
his restaging CT scan showed improved tumor burden. Several
months later, he was diagnosed with extensive left iliofemoral
DVT and treated with apixaban. It was not until he underwent
restaging positron emission tomography-CT imaging 1 year later,
which identified CTO of the IVC and iliac veins (Fig 2), that he
was referred to vascular surgery. The positron emission
tomography-CT scan showed he was in remission; however, he
had significant retroperitoneal scarring with nonvisualization of
the infrarenal IVC. Physical examination revealed exquisitely ten-
der abdominal varices and marked bilateral lower extremity
edema. A repeat duplex ultrasound scan showed resolution of
the lower extremity DVT, however. Given the patient’'s severe
symptoms, he was offered venography with possible percuta-
neous reconstruction of the iliocaval vessels.
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Fig 1. Axial view of computed tomography (CT) scan of
the abdomen showing recurrent metastatic seminoma
with obliteration of the infrarenal inferior vena cava (/VC).
The patent abdominal aorta (red arrow) is shown for
reference.

Bilateral proximal femoral vein access was obtained. Subtrac-
tion venography confirmed CTO of the external iliac veins bilater-
ally without reconstitution of the IVC (Fig 3). Multiple attempts
were made to pass a wire from below the IVC via left femoral
vein approach without success. Using a long sheath for support,
a wire was introduced via right internal jugular vein access, pass-
ing it through the occluded IVC and right iliac vein before
retrieving it through the right femoral vein access site. We were
similarly unable to cross the left commmon iliac vein occlusion;
thus, sharp recanalization was attempted using the back of a
floppy guidewire to pierce the obstruction from above. The wire
was passed down to the left femoral vein access and then snared
out. Intravascular ultrasound identified thrombus in the iliac
veins, and mechanical thrombectomy was performed bilaterally
with the ClotTriever device (Inari Medical). A small amount of
thrombus was retrieved (pathological examination findings
were negative for tumor). Serial angioplasty was performed, fol-
lowed by placement of kissing, bilateral 14-mm self-expanding
Venovo stents (BD) from the renal veins to the bilateral common
femoral veins. Completion venograms (Fig 4) and repeat intravas-
cular ultrasound illustrated excellent patency and full expansion
of the stents. The estimated blood loss was <50 mL. He had an
uneventful postoperative recovery, reported immediate symptom
relief, and was discharged home the same day with oral anticoa-
gulation of apixaban 5 mg twice daily.

Surveillance venous duplex ultrasound scans at 1, 6, and
18 months confirmed patent stents without recurrent throm-
botic occlusion. By this point, he had dramatic improvement
of his bilateral lower extremity edema and resolution of his
abdominal varicosities.

DISCUSSION
Testicular germ cell tumors (TGCTs) are the most
frequently occurring malignancy among young men

Fig 2. Axial view of restaging computed tomography (CT)
scan of the abdomen demonstrating obliteration of the
inferior vena cava (/VC) and bilateral iliac veins.

aged 15 to 39 years>> Despite accounting for more
than one half of all TGCTs, testicular seminomas exhibit
a promising survival rate of 95% when discovered and
managed early.>® Nevertheless, VTE remains the second
leading cause of death among all cancer patients, sec-
ond only to the malignancy itself.”

TGCTs display a propensity for hematogenous and
lymphatic spread; however, their association with IVC
thrombosis is poorly understood. It is believed their retro-
peritoneal spread might instigate IVC obstruction by
external compression, invasion of the vessel wall, or prop-
agation as tumor thrombus.® An investigation of testic-
ular cancer patients revealed only 4% of iliocaval DVT
were identified by CT compared with 11% by autopsy.’
Some investigators also raise concerns regarding the
thrombogenic effects of cisplatin-based chemotherapy,
the same regimen our patient received.© The most
dreaded sequalae of occlusive IVC thrombosis is pulmo-
nary embolism, which can result in sudden death.”"

Percutaneous recanalization with stenting is the cur-
rent mainstay treatment of symptomatic CTO of the ilio-
femoral veins. Endovascular management of occlusive
IVC thrombosis, however, remains poorly defined owing
to smaller patient cohorts and higher likelihood of oper-
ative challenges.'” Percutaneous recanalization was first
described by Gupta et al”® in 1998. They crossed a right
subclavian vein occlusion using an 18-gauge hollow-
core needle.”® Sharp recanalization of iliofemoral DVT
has since been achieved using a variety of puncturing de-
vices, including the GoBack catheter (Bentley US Inc), the
Rosch-Uchida transjugular liver needle (Cook Medical
Inc), and endovascular guidewires.'*'® Nevertheless, the
success rates vary considerably, and the technique itself
might require an extended fluoroscopy time due to mul-
tiple attempts to relieve the obstruction."”
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Fig 3. Preprocedural subtraction venography of the right (A) and left (B) lower extremities revealing complete
total occlusion of the external iliac veins without reconstitution of the inferior vena cava (/VC).
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Fig 4. Postprocedural subtraction venograms of the right

(A) and left (B) lower extremities illustrating patency

of the inferior vena cava (/VC) and kissing bilateral iliac vein stents.

In the present study, we demonstrate the feasibility of
percutaneous guidewire recanalization for even the
most extensive cases of CTO. Our first attempt to cross
the occluded IVC from below via the left femoral access
vein proved challenging due to preferential wire buck-
ling and passage toward collateral veins. The right inter-
nal jugular vein approach allowed for guidewire
purchase into a trabeculated segment of the right com-
mon iliac vein, with subsequent sheath advancement to
reinforce its passage. Similar attempts to penetrate the
occluded left common iliac vein, however, resulted in
failure. Only after exhausting multiple wire and catheter
combinations did we resort to using the stiff back end of
the guidewire to sharply puncture the obstruction.

In recent years, PMT has emerged as a safe and effective
strategy to extract occlusive venous thrombus and
restore patency within a single treatment session.”
Compared with catheter-directed thrombolysis, PMT of-
fers superior primary patency at 6 months, with equiva-
lent efficacy and a reduced risk of bleeding.*'®'° This

approach also avoids systemic thrombolysis, decreases
usage rates for the intensive care unit, and lowers health-
care costs. However, its role in malignancy-induced ilio-
caval DVT remains largely unexplored. Our
comprehensive review of the literature yielded no other
reports describing PMT or recanalization for metastatic
seminoma-induced destruction of the IVC and bilateral
iliac veins. Nor did we find literature describing any inter-
ventional therapy for CTO after seminoma. Only recently
did Qiu et al?® report their experience with the ClotTri-
ever in single-session extraction of IVC and right iliofe-
moral vein tumor thrombosis in which a patient who
underwent mechanical thrombectomy for their DVT
was incidentally found to have recurrent squamous cell
carcinoma on pathological review of the specimen.

CONCLUSIONS

Malignant seminomas are an unusual cause of occlu-
sive IVC and iliac vein thrombosis. Although complete
remission is often obtained with chemotherapy, there is
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no guidance on management of the resulting iliocaval
venous obstruction, particularly with recanalization and
PMT. We present an innovative approach, using jugular
and femoral vein access, sharp recanalization, and me-
chanical thrombectomy to treat CTOs and restore
venous patency within a single session of therapy. This
approach was noted to be safe and effective and has
thus far provided sustained venous patency and symp-
tom relief at 18 months of follow-up.
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