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Managing Aortic
Pseudoaneurysm
Caused by Metastatic
Choriocarcinoma

A case in which a custom-made graft is used to successfully treat an unusual aortic defect.
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he indications for endovascular aneurysm CASE REPORT

repair have been extended since first described A 25-year-old man presented to the emergency

by Parodi and colleagues.! Although initially department with 4 weeks of lower right back pain. On

designed for simple infrarenal aortic aneurysm  suspicion of ureteric colic, a computed tomography
repair, the development of bifurcated, modular, and (CT) scan was performed and showed large enhancing
custom-made grafts has extended the use of this tech- necrotic mass lesions in the retroperitoneum with com-
nology to allow inclusion of different and challenging pression of the inferior vena cava and right-sided
aortic anatomies and pathologies, including aortoiliac hydronephrosis. A testicular lump was palpated. Scrotal
aneurysms, internal iliac aneurysms, as well as emergent  ultrasound showed a complex cystic mass measuring
ruptured aneurysms and aortoenteric fistulas.>® 6 mm in diameter within the right testicle and bilateral

Aortic pseudoaneurysm resulting from infiltrating testicular microlithiasis. CT-guided lymph node biopsy

metastatic choriocarci-
noma is a relatively rare
entity, with a reported
incidence of three cases
in the literature in which
these patients were
mainly managed surgi-
cally.5®

We report an unusual
case of a patient with
aortic pseudoaneurysm
secondary to metastatic
choriocarcinoma, in
which the aortic defect
was managed with a cus-
tom-made aortic graft.

Figure 1. Axial slice (A) and sagittal slice (B) of a preoperative CT angiogram taken of the patient
with aortic pseudoaneurysm secondary to choriocarcinoma. Contrast extravasation into the

tumor mass from the aorta is demonstrated on arterial phase imaging.
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of the retroperitoneal mass in the
right iliac fossa was performed where
histopathological examination
showed choriocarcinoma, with no
demonstration in the sample of
other germ cell types. Before estab-
lishing chemotherapy, the patient
was taken to the endovascular suite
where a ureteric J) stent (Boston
Scientific Corporation, Natick, MA)
was placed in the obstructed ureter.
Chemotherapy (cisplatin and etopo-
side) was started, and the patient
was found to be severely neu-
tropenic. Because serial CT scan and
ultrasound determined that the
lesion was stable, he was kept in the
ward until there was an improve-
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PROCEDURAL DETAILS

A custom-made graft was devel-
oped in conjunction with Cook
Medical (Brisbane, Australia) based
on the basic Zenith Flex system.
This consisted of a stainless steel
stent tube graft with fabric made
from woven Dacron. The graft was
sized to seal in the infrarenal aorta
proximally and above the aortic
bifurcation distally. No suprarenal
fixation or barbs were employed in
the device, with the graft to be
delivered via an 18-F introducer sys-
tem that has an outer diameter
(OD) of 7.1 mm (21.5 F) (Figure 2).

Although an open approach was
considered, due to the availability of
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ment in his blood cells. However, the
patient’s course was complicated by
respiratory failure with chest and
abdominal pain.

This prompted a CT scan and
ultrasound examination of the chest
and abdomen. Cannonball metas-
tases to the lungs were evident. The
large retroperitoneal necrotic mass (5.9 X 8.9 cm) in the
abdomen was stable in size, but an anterior aortic
defect was demonstrated with contrast extravasation
into the retroperitoneal tumor mass. The communica-
tion measured 6 to 8 mm in diameter and was situated
approximately 30 mm below the renal arteries. The infe-
rior mesenteric artery originated 18 mm distal to the
communication. The distal aorta and common iliac
arteries appeared smooth walled and free from tortuos-
ity. The proximal landing zone aortic diameter was
15.2 mm, and the distal landing zone diameter was
15.6 mm. The external iliac arteries appeared smooth
walled, free from any tortuosity, and measured 7 to 8 mm
in diameter (Figure 1). An ultrasound performed at the
time demonstrated a pseudoaneurysm with a wide neck.

The patient was initially assessed for open surgical
repair. He was noted to have responded well to resusci-
tative measures and was hemodynamically stable. He
concurrently had a pancytopenia with profound neu-
tropenia on blood laboratory examination secondary to
his chemotherapy. Despite widespread metastases, the
patient was given a good prognosis by the oncological
medical team. It was therefore believed that the patient
should be managed expectantly, and an endovascular
graft was planned to manage the aortic injury when the
patient was medically fit for intervention.
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Figure 2. A custom-made tube graft
(Cook Medical). This is an 18-mm-
diameter tube graft with a length of
74 mm, planned to land immediately
below the renal arteries with vessel
coverage to the distal aorta.

a hybrid endovascular suite and the
patient’s preference, the procedure
was performed via percutaneous
access with complete exclusion of
the false aneurysm (Figure 3).
Unfortunately, the right common
femoral artery was occluded on the
final angiogram, and it was believed
that the vessel had dissected due to the size of the
delivery device. Given the patient’s young age, the deci-
sion was made to repair this dissection via open vein
patch angioplasty, where vein was harvested from the
left arm.

Postoperatively, the patient recovered well with no
complications. He recommenced chemotherapy 1 week
postoperatively and was later discharged home. At
4-month follow-up, a CT scan showed that there was
no evidence of contrast extravasations and that the
stent graft was in satisfactory position. The tumor had
decreased in size and vascularity (Figure 4).

DISCUSSION

Choriocarcinoma of testicular origin is one of many
subtypes of germ cell tumors that, although being rare
(occurring in 1% to 2% of all malignancies affecting
males), are the most common malignancy affecting
males aged 15 to 35

Pure choriocarcinoma is the rarest form of testicular
tumor, with (in order of frequency) seminoma, embry-
onic tumor, teratocarcinoma, and teratoma being more
common. Choriocarcinoma metastasizes early via
hematogenous routes to the brain, lungs, and liver and
usually presents via clinical manifestations of metastatic
disease. The testicular primary tumor in such cases may



Figure 3. Completion angiogram demonstrating in situ endo-
luminal graft with no endoleak or contrast extravasation out-
side the graft in the infrarenal aorta.

be small and “burned-out” Most germ cell tumors
respond well to radiotherapy and cisplatin-based
chemotherapy. Surgery for pure choriocarcinoma is lim-
ited to radical orchiectomy for tissue diagnosis.™
Degenerative changes of the vessel wall or secondary
erosion by the adjacent tumor into the aorta are
believed to represent the mechanism of pseudoa-
neurysm formation."

The literature generally reports that malignant
tumors cause life-threatening bleeding that may occur
via aortoenteric fistula formation.® Pseudoaneurysm for-
mation is a rare presentation of neoplastic invasion of
the aorta' in relation to
aortic injury.

Hansen and colleagues
describe endovascular
repair of an aortoenteric fis-
tula caused by choriocarci-
noma presenting with life-
threatening hemorrhage.
Although initially technical-
ly successful, the patient
later died from aortic bleed-
ing secondary to further
necrosis and deterioration
of the aortic wall.® Open
surgical approaches
described for aortic invasion
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include en bloc resection of the aorta with replacement
with Dacron graft."

Treatment options for the aortic defect in our patient
included conservative management, open surgery, and
endovascular surgery. Conservative management was
initially chosen to allow for improvement in the
patient’s general medical condition, where it was
believed the risk associated with an intervention in a
patient with pancytopenia would have outweighed the
benefits of aneurysm exclusion. Open surgery was con-
sidered for the patient; however, the retroperitoneal
tumor was believed to be too extensive with disease
noted deep in the pelvis, as well as encasing the pan-
creas, superior mesenteric artery, and inferior vena cava.
Complete margin-free tumor resection would not have
been possible, and dissection of the tumor off the aorta
would have been difficult and not without risk.

The use of a balloon-expandable stent was also con-
sidered, but the angiographic impression that the bal-
loon gives as it inflates with the proximal and distal
ends, known as the “dog bone effect,”'¥ was considered
a problem in this patient, because the uncovered
expanding balloon could damage the already friable
aorta and create further problems. This could lead to
further disruption of the aortic wall and/or a possible
complete aortic rupture. Endovascular treatment was
deemed challenging.

In making our decision regarding therapy, we noted
case reports by Hansen et al® and Yang et al,™ which
demonstrated that a malignant process causing a defect
in the aortic wall may not only cause wall degeneration
at the site of pseudoaneurysm or aortoenteric fistula
but that a larger surrounding segment of the aortic wall
may be affected by the degenerative/invasive process.
For this reason, simple coiling and injection of the
defect was not felt to be a viable methodology to give

Figure 4. Axial slice (A) and coronal slice (B) of a postoperative CT angiogram.There is com-
plete exclusion of the false aneurysm and satisfactory position of the stent graft with reduc-
tion in size and vascularity of the surrounding tumor.
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the patient long-term protection from further aortic
degeneration (particularly in light of ongoing
chemotherapy and expected tumor necrosis). Although
a balloon-expandable stent would also allow coverage
of a large area of aorta, it was felt that the risk of dog-
boning the presumed friable aorta was too great;
although the aortic diameter did look normal, it was
considered that it was weakened by the tumor. It was
important that ballooning should be strictly inside the
stent to avoid further damage of the aortic wall. The
stent used was depleted of any hooks to avoid any cata-
strophic complication. Because of the dimensions of the
nonaneurysmal aorta, an “off-the-shelf” graft would
have been difficult to deploy. Also, it was believed that
suprarenal fixation was not necessary and that barbs
may have caused further injury to the already friable
aorta. For these reasons, a custom-made graft was
designed that was essentially a simple Dacron tube
stent graft without barbs or suprarenal fixation.

The dissection of the common femoral artery was felt
to occur due to the large size of the delivery device and
relatively small artery, despite appearing as an accept-
able diameter on initial imaging. This problem would
have been overcome via design of a smaller delivery
device; however, such design may be limited by the use
of stainless steel stents.

Finally, completion angiography revealed complete
exclusion of the pseudoaneurysm from the circulation
with no evidence of endoleak. As per our protocol for
monitoring patients after endoluminal repair of abdom-
inal aortic aneurysm, the patient will have clinical and
radiological review (CT scan or duplex ultrasound) on
an annual basis to look for the presence of endoleak, as
well as the development of a new pseudoaneurysm.
This will be particularly important because the tumor
necroses with chemotherapeutic treatment.

CONCLUSION

Malignancy resulting in aortic pseudoaneurysm is
rare and presents a difficult management problem for
the surgeon. We have presented a case of successful
endoluminal management of an aortic defect resulting
from malignant invasion and degeneration of the aortic
wall. The use of a custom-made graft allowed for exclu-
sion of the diseased aorta and preservation of distal
blood supply with minimal morbidity to the patient. m
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