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Endovascular Repair for Abdominal Aortic Rupture
Caused by Periaortic Mantle Cell Lymphoma

Yukihiro Matsuno, MD, PhD,! Shohei Mitta, MD,! Yukio Umeda, MD, PhD,!

Ryota Watanabe, MD,? and Yoshio Mori, MD, PhD'

A 72-year-old man was referred to our hospital for the
suspicion of ruptured abdominal aortic aneurysm. Before
admission, he was suspected of having a malignant lym-
phoma and underwent excisional biopsy in his right groin.
A contrast enhanced computed tomography scan revealed
a massive retroperitoneal hematoma with an extravasation
arising from the infrarenal abdominal aorta coexisting with
an extensive retroperitoneal mass surrounding the aorta. An
emergency endovascular aneurysm repair was performed
and the postoperative course was uneventful. After the
treatment, histological examination of the previous biopsy
confirmed the diagnosis of mantle cell lymphoma.
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Introduction

Aortic rupture is a dangerous condition associated with
several etiologies including aortic aneurysm, aortic dissec-
tion, penetrating atherosclerotic ulcer, infection, and trau-
ma. This condition, which is due to secondary invasion
of neoplasm, is a rare clinical feature. Herein, we present
a case of endovascular repair for infrarenal abdominal
aortic rupture caused due to invasion by periaortic mantle
cell lymphoma.
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Case Report

A 72-year-old man was admitted to a local hospital with
complaints of general fatigue and body weight loss. A
computed tomography (CT) scan of his chest was per-
formed and showed lymphadenopathy in his whole body,
including axillar, hilar, mediastinal, and retroperitoneal
regions (Figs. 1A and 1B). The patient was suspected of
having malignant lymphoma and underwent excisional
biopsy in his right groin. One week after the biopsy, he
suddenly presented with a complaint of acute abdominal
pain. An emergency contrast enhanced CT scan was per-
formed and revealed a massive retroperitoneal hematoma.
Consequently, he was transferred to our hospital for the
suspicion of ruptured abdominal aortic aneurysm.

Upon arrival, he was drowsy, pale, and complained of
progressively worsening abdominal pain. His blood pres-
sure was 90/50 mmHg, the pulse rate was 110 beats/min,
the hemoglobin was 10.0g/dL, and the oxygen saturation

Fig. 1 Preoperative contrast enhanced computed tomography
(CT) scan.

(A) A CT before biopsy shows a retroperitoneal mass
surrounding the abdominal aorta, which appears to be
almost of normal caliber with slight expansion (axial
view). (B) Lymphadenopathy in the hilar and mediastinal
regions. (C) Massive retroperitoneal hematoma with active
extravasation from the infrarenal abdominal aorta (solid
arrow) coexisting with an extensive retroperitoneal mass
surrounding the aorta (dotted arrow).
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Fig. 2 Intraoperative angiography.
(A) Initial angiography showing active extravasation
arising from the infrarenal abdominal aorta (arrow). (B)
Post deployment angiography showing stent graft in situ,
with exclusion of the rupture point.

was 99%. He had no past history of hypertension. A con-
trast enhanced CT scan was performed repeatedly and
revealed a massive retroperitoneal hematoma with active
extravasation arising from the infrarenal abdominal aorta
coexisting with an extensive retroperitoneal mass sur-
rounding the aorta (Fig. 1C). The aorta appeared to be al-
most of normal caliber, with slight expansion. Radiologic
interpretations by a specialist pointed out the density dif-
ference between the hematoma and the periaortic soft tis-
sue in the retroperitoneal lesion. As a result, we suspected
abdominal aortic rupture caused by invasion by the ma-
lignant lymphoma and decided to perform an emergency
operation. Considering the risk of tight adhesion between
the aorta and the lymphoid tissues, conventional open
repair could have been technically difficult. Therefore, we
chose to perform endovascular aneurysm repair (EVAR)
as an alternative.

An emergency EVAR was performed under local anes-
thesia with mild sedation. Initial angiography confirmed
an active extravasation arising from the infrarenal ab-
dominal aorta (Fig. 2A). An AFX®™ endoprosthesis (En-
dologix, Irvine, CA, USA) was placed below the origin of
the bilateral renal arteries covering the ruptured aortic
segment using standard techniques. In order to avoid type
IA endoleak, another extension cuff was placed in the
proximal region. Completion angiography showed the
endoprosthesis was in a good position and no evidence of
endoleak was observed (Fig. 2B).

The patient’s postoperative course was uneventful and
postoperative CT scan demonstrated complete sealing of
the rupture point with no evidence of endoleak (Fig. 3).
Five days after the treatment, histological examination
of the previous biopsy confirmed the diagnosis of mantle
cell lymphoma (MCL), which is one of several subtypes of
B-cell non-Hodgkin lymphoma. Afterwards, the patient
was transferred to a specialized hospital for the purpose

Endovascular Repair of Aortic Rupture by Lymphoma

Fig. 3 Postoperative 3-dimensional computed tomography scan
showing complete sealing the rupture point with no
evidence of endoleak.

of receiving chemotherapy for MCL.

Discussion

Aortic rupture is an extremely dangerous and rare condi-
tion that occurs as a result of decrease in the strength of
the aortic wall where the systemic pressure is more than
the wall strength, or because of any external destruction
or damage to the aortic wall. Aortic aneurysm is the most
common cause of aortic rupture, and other causes include
aortic dissection, intramural hematoma, penetrating ath-
erosclerotic ulcer, infection, inflammation, or trauma.
Aortic rupture caused by secondary invasion of neo-
plasm is a rare clinical occurrence. Lymphoma is the most
common type of blood neoplasm. It affects lymphocytes
and is divided into the following two main categories:
Hodgkin lymphoma and non-Hodgkin lymphoma.?
MCL is a relatively uncommon subtype of non-Hodgkin
lymphoma that is associated with poor prognosis due
to aggressive clinical course, low sensitivity to tradition-
ally used chemotherapy, and high relapse rates.?) Several
clinical cases of aortic aneurysms and ruptures, or aortic
dissections due to secondary invasion by periaortic lym-
phoma have been previously reported.’* According to
those previous reports, underlying mechanisms of aneu-
rysmal degeneration or rupture in patients with periaortic
lymphoma were attributed to direct invasion or com-
pression of the aortic wall by lymphoma tissues. That is,
lymphomatous tissues can invade the normal aortic wall
and weaken the structural integrity of the aorta result-
ing in subsequent rapid aneurysmal dilation or rupture.
Furthermore, Sprague et al. suggested that inflammatory
cytokines released by lymphocytes could play a role in
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vascular remodeling resulting in weakening of the struc-
tural integrity of the vascular wall.’) In the present case,
even though the abdominal aorta was of almost normal
caliber with slight expansion, aortic rupture occurred. We
suggest that the aortic rupture might be associated with
complex probable causes as mentioned above, although
we were unable to identify definitive histological evidence
of lymphocytic cell invasion in the aortic wall.

It is difficult to distinguish between hematoma due to
aortic rupture and periaortic lymphoid tissue because
their appearances are similar on CT scan. In the present
case, a radiologist pointed out the difference of the CT
density between hematoma and periaortic soft tissue in
the retroperitoneal lesion. Although there have been a few
reports in which magnetic resonance imaging was used to
confirm the diagnosis,® in the acute setting of aneurysm
rupture, such a time-consuming inspection might not be
practical.

Conventional open surgical repairs for aortic aneurysm
or rupture due to secondary invasion of lymphoma have
been previously reported by several authors.” However,
tight adhesion between the aneurysm and lymphoid tis-
sues have the potential to make emergency open repair
technically difficult. On the other hand, EVAR enables
safe and less-invasive treatment without laparotomy.
Meta-analysis data indicate that the perioperative mor-
tality after EVAR is lower than that after open repair
for ruptured abdominal aortic aneurysm.® Furthermore,
several studies have reported that EVAR is more advan-
tageous than open repair in patients with synchronous
intra-abdominal malignancy.”?) Considering these reports,
endovascular repair provides an effective and alternative
approach in a situation when conventional open repair
may be hazardous or impossible.’9 We also chose EVAR
considering the possibility of a tight adhesion between the
aorta and lymphoid tissues; consequently, we had a good
success.

Conclusion

We presented a case of endovascular repair for infrarenal
abdominal aortic rupture due to invasion of periaortic
MCL. Endovascular repair can be considered as a safer
and more attractive option when anatomically feasible in
the acute setting of aortic rupture, especially in patients
with several comorbidities. We recommend paying careful
attention to aortic aneurysm or rupture due to invasion
when encountering a sudden onset of abdominal or back
pain in patients with lymphoma.
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