CPINCKM APXMB
3A UENOKYIIHO JIEKAPCTBO
SERBIAN ARCHIVES
OF MEDICINE
Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia

+381 11 4092 776, Fax: +381 11 3348 653
E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs

Paper Accepted” ISSN Online 2406-0895
Case Report / Ilpuka3s 0osiecHnka

Viktor Till'?, Anja Purdevié¢"*, Nikola Batini¢>*, Nevena Rakovi¢*, Dalibor Ili¢!

Hybrid endovascular treatment of a ruptured abdominal aortic aneurysm
in a patient with small B-cell Non-Hodgkin lymphoma

XubpuiHU €HAO0BACKYJIApHU TPETMAaH PyNTypUpaHe aHeypu3Me abIoMIUHAIHE a0pTe
Ko7 OosiecHuKka ca b-cutHohenujcKiuM HOH-XOUKHH JTUM(OMOM

"University Clinical Center of Vojvodina, Center of Radiology, Novi Sad, Serbia;

2University of Novi Sad, Faculty.of Medicine, Novi Sad, Serbia;

3Universtity Clinical Center of Vojvodina, Clinic for Vascular and Transplantation Surgery, Novi Sad, Serbia;
4University Clinical Center.of Vojvodina, Clinic of Hematology, Novi Sad, Serbia

Received: April 9,2026

Accepted: May 3, 2026

Online First: May 15, 2026

DOI: https://doi.org/10.2298/SARH260409038T

*Accepted papers are articles in press that have gone through due peer review process and have been
accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not yet
been copy-edited and/or formatted in the publication house style, and the text may be changed before
the final publication.

Although accepted papers do not yet have all the accompanying bibliographic details available, they
can already be cited using the year of online publication and the DOI, as follows: the author’s last name
and initial of the first name, article title, journal title, online first publication month and year, and the
DOI; e.g.: Petrovi¢ P, Jovanovi¢ J. The title of the article. Srp Arh Celok Lek. Online First, February
2017.

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be
removed and the final version will appear in the associated published volumes/issues of the journal.
The date the article was made available online first will be carried over.

*Correspondence to:
Anja DPURDEVIC
University Clinical Center of Vojvodina, Center of Radiology, Hajduk Veljkova 1-9, 21000 Novi Sad, Serbia

E-mail: anja995@live.com


http://www.srpskiarhiv.rs/
mailto:anja995@live.com

Srp Arh Celok Lek 2026 | Online First May 15, 2026 | DOI: https://doi.org/10.2298/SARH260409038T 2

Hybrid endovascular treatment of a ruptured abdominal aortic aneurysm
in a patient with small B-cell Non-Hodgkin lymphoma

XuOpuaHu €HI0BACKYJApHU TPETMaH PYNITYPUPAHE aHEYpPU3Me a0 JOMUHAITHE

aopte koJ 6onecHuka ca b-cutHohenujckum HOH-XOUYKUH TUMPOMOM

SUMMARY

Introduction Small lymphocytic lymphoma/chronic
lymphocytic leukemia (SLL/CLL) is an indolent
lymphoproliferative disorder characterized by
accumulation of mature but dysfunctional B
lymphocytes. Aortic complications have been
occasionally reported in lymphoma, most often in
aggressive subtypes, while they are extremely rare in
SLL/CLL. The aim of this report was to present a
case of recently developed ruptured abdominal aortic
aneurysm in a patient with SLL and its successful
hybrid endovascular management.

Case outline A 58-year-old male with SLL/CLL
presented with lower back and right flank pain.
Initial CT demonstrated marked progression of
lymphadenopathy and interval enlargement of the
infrarenal aortic diameter compared to prior imaging,
remaining below the aneurysmal threshold. Due to
persistent symptoms and elevated inflammatory
markers, further imaging was performed. MRI of the
lumbosacral spine and subsequent CT angiography
revealed a newly developed saccular aneurysm of the
infrarenal abdominal aorta with retroperitoneal
hematoma and surrounding lymph node
conglomerates. The patient underwent urgent
endovascular repair using an aorto-uni-iliac stent
graft with contralateral iliac occlusion, combined
with femoro-femoral crossover bypass.
Postprocedural imaging confirmed successful
exclusion of the lesion without endoleak.
Conclusion This case highlights a rare vascular
complication of SLL/CLL and suggests a possible
role of lymphomatous infiltration and inflammation
in aortic wall weakening. Hybrid endovascular
treatment represents an effective therapeutic option.
Keywords: chronic lymphocytic leukemia; small
lymphocytic lymphoma; abdominal aortic aneurysm,;
endovascular procedure
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CAXETAK

¥YBoa b-cutHohenujcku HOH-XO0YKUH TUM(POM/XPO-
Hu9HA TuMdonuTHa neykemuja (CJUL/IJLII) npen-
CTaBJbajy MHIOICHTHH JTUM(OTIPOIH(EpaTHBHH 110~
pemehaj xoju KapaKTepHITy HAKYIUbaHkEe 3PEIIX, ali
muchyHKIoHaIHUX b muMdonuTa. Y nmureparypu
ce NMOBPEMEHO HaBO/IC A0PTHE KOMILTUKALIUjE KOJT
nuM(poMa, PETEHKHO y arPEeCUBHAJUM NOATUIIOBHMA,
1ok cy koa CJUJI/LJIJLu3y3eTHo peTke. [{usb oBor
paja je Ja ce MpUKaxe pynTypa HOBOHACTAJIC aHEY-
pusme abnomuHaiHe aopte koa O6onecHuka ca CJIJI u
HCHO YCIICIIHO JIeYeHhe XUOPHAHOM €HJ0BACKYJIap-
HOM TEXHHKOM.

IIpuxa3 6o1ecuuka bojecHuk crap 58 roauHa ca
nctopujom CJIJI/IJLIT jaBuo ce 360t 6ona y tomeM
neny neha umecHoj ymbanHoj Joxu. MHATINjamrHN
HperJie KoMIjyTepuzoBanoM Tomorpadujom (LT)
TOKa3ao je 3Ha4YajHy MPOTrpecH]jy InMdaneHonaTuje y
OJTHOCY Ha IPETXOJIHHM TIperiiel, kao u nosehame nu-
JameTpa uH(ppapEHATHOT CErMEHTa a0 IOMUHAITHE a0-
pTe, anu 0e3 OCTBApEHUX KPUTEPHjyMa 3a aHCYPH3-
MaTCKO Tpoiupeme. 30or nepsucurpajyher 6osa u
NOBHUILEHUX NapaMeTapa HH(IaMallje HAaUubeHH Cy
JIOJATHY PaINOJIOIIKH TIperiiein. MarHeTHO-pe30Ha-
HTHU TIpETJie ] JIyMOOCcaKkpaliHe KHIMe U HaKHaJTHO
HaunmeHa [T anrnorpaduja otkpru cy HoBodop-
MHPAHO CaKyJIapHO aHEyPU3MATCKO MPOIINPEhE HH-
(papeHaIHOT cerMeHTa abIOMUHAIIHE a0pTe ca peT-
POTIEPUTOHEATHIM XE€MAaTOMOM H JIOKOPETHOHATHIM
PETPONEPUTOHEATHUM KOHIJIOMEPAaTHMa JTMM(HUX
4YBOpOBa. bosecHHK je XUTHO 30pHHYT XHUOPUAHUM
€HJIOBACKYJIAPHUM TPETMaHOM, IUIACUPAKEM dOrto-
uni-iliac CTEHT-TpaTa ca KOHTpPaJIaTePaTHOM OKITy3H-
jOM WiMjadHe apTepyje, y KOMOMHAIU]HU ca peMopo-
¢demopamanm 6ynacc-om. Konrposna LT anruorpa-
(duja TOTBpANIIA je YCHENTHO UCKIbYUCHE aHEypH3Me
13 IMpKynamnyje, 6e3 3HaKoBa eHJI0IeaKa.
3aksbyuyak OBaj CiTydyaj UCTHYE PETKY BaCKyJIapHY
KOMIDTHKaIMjy kox 6onecuuka ca CJIUI/LIJIJI u cyre-
punie na iumdomcka HHQUITpanyja 1 uHIamanuja
MOTY JIOTIPUHETH Ci1a0Jberby 3uj1a aopTe. XUOpHIHO
SHIO0BACKYJIApHO JIeYeHhe IIpeicTaB/ba ePpUKacHy
TEpanujcKy OMIH]y.

Kibyue peun: xporndna muMponnTHa Jeykemuja; 6-
CUTHONEIINjCKH HOH-XOUKHUH TUMGOM; aHeypHU3Ma
aboOMHUHAIIHE aopTe; eH/I0BacKyJIapHa IpoLexypa
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INTRODUCTION

Small lymphocytic lymphoma (SLL)/chronic lymphocytic leukemia (CLL) represent an
indolent (slow-growing) lymphoproliferative disorder characterized by the accumulation of
morphologically mature but immunologically dysfunctional B-lymphocytes in lymph nodes,
bone marrow, and blood [1, 2]. These two entities are considered different clinical
manifestations of the same disease. In SLL, malignant cells are predominantly found in lymph
nodes, while in CLL they primarily involve the peripheral blood and bone marrow. Together,

CLL/SLL belongs to the group of non-Hodgkin lymphomas.

Given the normal distribution of lymph nodes along the aorta, paraaortic nodal involvement
may occur in CLL due to lymphomatous infiltration, which may even extend to involve the
adjacent aortic wall, presenting as periaortic lymphoma. Such infiltration may lead to structural
weakening of the aortic wall and aneurysm formation [3, 4]. Aortic involvement presenting as
aneurysm, rupture, or dissection has been reported in the literature, most often in association
with high-grade lymphomas, typically diffuse large B-cell lymphoma, whereas reports of
similar aortic complications associated with indolent B-cell lymphomas, such as SLL/CLL, are
extremely rare. Reports-describing endovascular management of lymphoma-related aortic

complications are even less common.

The aim of this report was to describe the successful hybrid endovascular management of a
ruptured abdominal aortic aneurysm in a patient with SLL and to discuss possible pathogenetic

links between lymphoproliferative disease and aortic wall weakening.
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CASE REPORT

A 58-year-old man presented with a four-day history of pain in the lower back and right flank,
radiating downward. He denied fever or urinary symptoms. The patient has a history of chronic
lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL), diagnosed in 2021, and
underwent six cycles of treatment Gazyva - Chlorambucil from June 2023 to July 2024.
Follow-up with a hematologist has been irregular despite recommendations. He denied B
symptoms. His medical history was notable for chronic arterial hypertension, myocardial
infarction in 2021, and renal colic on the right side, also in 2021. On physical examination, the
patient was hemodynamically stable and cardiopulmonary compensated, with mild
hypertension (145/85 mmHg) and normal heart rate. Enlarged regional lymph nodes were
palpable: cervical and axillary bilaterally, measuring up to 2 cm, and inguinal bilaterally,
measuring up to 2.5 cm. The liver was enlarged, while the spleen was not palpable. Laboratory
tests revealed leukocytosis with lymphocytosis (WBC 33.07 x 10°/L, lymphocytes 17.40 x
10°/L), without anemia or thrombocytopenia, and normal renal and liver function. Marked

elevation-of inflammatory markers was also noted (CRP 197.5 mg/L).

The 1nitial CT scan, compared with a study from 18 months earlier, showed enlargement of the
liver and spleen. There was a marked increase in intra-abdominal (both intra- and
retroperitoneal), pelvic, and inguinal lymphadenopathy compared with the previous scan. The
largest lymph nodes were located retroperitoneally and formed conglomerates measuring
approximately 6.5 x 5 cm, with free fluid and stranding of the surrounding fat consistent with
inflammation. Additionally, the infrarenal segment of the abdominal aorta, although non-
aneurysmal dilated, showed an increase in luminal diameter from 18 mm on the prior study to

23 mm on the current examination (Figure 1).
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Due to progression on CT imaging and abnormal laboratory findings, hospitalization was
indicated, and parenteral antibiotic therapy was initiated, along with analgesic, symptomatic,
and supportive treatment. After one week of severe back pain and elevated inflammatory
markers despite ongoing therapy, spondylodiscitis was suspected, and an MRI of the
lumbosacral spine was performed. The examination revealed a highly suspicious focal saccular
aneurysmal dilatation along the right contour of the infrarenal abdominal aorta, measuring
approximately 41 x 30 mm, accompanied by locoregional conglomerates of lymph-nodes. No
changes were observed in the vertebral bodies suggestive of viable tissue or active infiltration

by the underlying disease (Figure 2).

CT angiography of the aortoiliac segment, performed the following day, revealed a saccular
aneurysm along the right wall of the infrarenal abdominal aorta, measuring approximately 4.2
x 2.7 cm in diameter, accompanied by a retroperitoneal hematoma and conglomerates of
enlarged lymph nodes surrounding the lesion. Free fluid was also observed in the

retroperitoneal space (Figure 3).

After consultation with the multidisciplinary team, the patient was considered eligible for an
endovascular procedure~ endovascular aortic stent graft (EVAR), employing an aortic uni-
graft configuration (Medtronic Endurant II AUI with right iliac extension) with contralateral
(left) common iliac artery occlusion (plug), in combination with a hybrid surgical femoro-
femoral crossover bypass (Figure 4). Given the presence of lymphadenopathy, excisional
biopsy of a right inguinal lymph node, performed by a vascular surgeon, demonstrated no
evidence of disease transformation, confirming the persistence of small lymphocytic

lymphoma.

Follow-up CT performed 24 hours after the procedure demonstrated persistent periaortic

hematoma and lymph node conglomerates, with no evidence of contrast extravasation.
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Postprocedurally, the left common and external iliac arteries were occluded, while flow was
maintained in the right common and external iliac arteries (Figure 5), as well as in the femoro-
femoral crossover bypass and the left femoral artery. A second follow-up CT scan performed
one month later showed no significant changes - persistent periaortic hematoma and adjacent

lymph node conglomerates, and no evidence of endoleak.

Ethics: Ethical approval for this study was obtained from the institutional ethics committee

(No. 6 00-43/9, date: April 2, 2026).

DISCUSSION

Abdominal aortic aneurysm (AAA) is defined as a localized dilatation of the abdominal aorta,
typically diagnosed on imaging when the maximum aortic diameter measures >30 mm [5].
Several pathophysiological mechanisms have been described in the literature as playing a role
in the development of AAA. These mechanisms include aortic wall inflammation, elastin
degradation, oxidative stress, phenotypic changes and dysfunction of smooth muscle cells, and
breakdown of the extracellular matrix [6]. Chronic inflammation and immune cell activation
play a central role in the development of aneurysms, although the mechanisms governing their
recruitment and activation remain incompletely understood [7]. In SLL/CLL, there is a marked
accumulation of clonal B lymphocytes in the blood, bone marrow, and lymphoid tissues,
reflecting both increased proliferation and impaired apoptosis. B cells play an active role in the
pathogenesis of AAA as they accumulate in the adventitia, promote inflammatory responses
and immunoglobulin deposition, interact with macrophages, and enhance the expression of

matrix metalloproteinase-9 (MMP-9), an enzyme involved in extracellular matrix degradation
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[7]. Interventions targeting B cells, such as anti-CD20 or BAFF receptor blockade, reduce
AAA development and inflammation, demonstrating that B cell activity directly drives disease
progression [8]. Although mechanisms linking B cells to AAA development have been
described, and SLL/CLL is characterized by elevated counts of mature B-lymphocytes, no
study to date has directly investigated the relationship between these two conditions. Moreover,
retroperitoneal lymphoma can form periaortic infiltrates, which may mechanically compromise

the aortic wall, trigger localized inflammatory responses, and lead to aneurysm formation.

In the literature, individual cases of patients with coexisting AAA and more aggressive forms
of lymphoma are reported, whereas our patient has an indolent form of the disease. Some
authors have reported that distinguishing periaortic lymphoma from a ruptured AAA is
challenging due to overlapping clinical features and imaging findings, particularly when the
aneurysm and tumor are in close proximity [9, 10]. Because both conditions may present with
mass lesions around the abdominal aorta extending into the retroperitoneum, differentiating
them based solely on imaging studies is often difficult. Abdominal pain in AAA associated
with periaortic malignant lymphoma may result from infiltration of lymphoma cells into the
aortic wall, causing rapid aneurysmal expansion, and can persist even after treatment of the
AAA [11]. Cases linking SLL/CLL to aortic wall damage are exceedingly rare, as reported in
a case of thoracic aortic dissection associated with this type of lymphoma, which raises the

possibility that even the indolent form of the disease may lead to severe vascular complications

[3].

The development of AAA is shaped not only by underlying pathophysiological mechanisms
but also by demographic, lifestyle, and clinical risk factors. The main recognized risk factors
for abdominal aortic aneurysm (AAA) are advanced age, male gender, history of smoking,

coronary heart disease, hypertension, peripheral artery disease, previous myocardial infarction,
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and a family history of AAA [12, 13]. Our patient is a 58-year-old male with a history of
hypertension and prior myocardial infarction, and a smoking habit, representing multiple

established risk factors for abdominal aortic aneurysm.

After multidisciplinary team review, an endovascular approach was chosen, as patients with
lymphoma are generally not managed with open surgery due to the high risk of postprocedural
complications. Retroperitoneal dissection could result in bleeding from enlarged lymph nodes
that would be difficult to control, and access to the aneurysm neck would also be impeded by
their bulk. The literature also suggests that, in such patients,EVAR is preferred over
conventional aortic replacement [11]. According to standard protocol for aorto-uni-iliac
EVAR, occlusion of the contralateral common iliac artery is performed to prevent endoleak
type 1I, specifically by eliminating potential retrograde flow through internal iliac artery
collaterals. This approach is considered routine in this procedure, as it significantly reduces the
risk of endoleak. Additionally, following the endovascular procedure, a femoro-femoral bypass
was created by a vascular surgeon as a standard adjunct after deployment of an aorto-uni-iliac
(AUI) stent graft, in accordance with the guidelines of the European Society for Vascular

Surgery [14].

Endovascular treatment of abdominal aortic aneurysm is minimally invasive and considered
the preferred approach for patients with relevant comorbidities, as illustrated in our patient with

SLL/CLL.

Conflict of interest: None declared.
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Figure 1. Initial contrast-enhanced computed tomography examination of the abdomen: A —

axial image; B — coronal image; a conglomerate of enlarged lymph nodes is observed in the

periaortic and retroperitoneal region, with a small amount of locoregional free fluid
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Figure 2. Magnetic resonance imaging of the lumbosacral spine: A —axial T2-weighted
image; B — coronal T2-weighted image; a saccular aneurysmal-dilatation of the infrarenal

abdominal aorta is seen, with locoregional lymphadenopathy
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Figure 3. Computed tomography angiography of the abdominal vessels: A — axial image; B —

coronal image; a saccular aneurysmal dilatation of the infrarenal abdominal aorta is clearly
delineated, with locoregional lymphadenopathy and a small amount of retroperitoneal free

fluid

DOI: https://doi.org/10.2298/SARH260409038T Copyright © Serbian Medical Society



Srp Arh Celok Lek 2026 | Online First May 15, 2026 | DOIL: https://doi.org/10.2298/SARH260409038T 13

e

Figure 4. Abdominal aortic angiogram (digital subtracti a@ — before
treatment: an aneurysmal sac is visible; B — aft atment: complete exclusion of the

ed

aneurysm from the circulation, with prese through the right common and external

iliac arteries, while the left co n and e iliac arteries are occluded

&
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Figure 5. Follow-up computed tomography angiography: no evidence of endoleak, adjacent
lymph node conglomerates with periaortic hematoma, and postprocedural occlusion of the

left common iliac artery
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