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SUMMARY

Introduction Small lymphocytic lymphoma (SLL) / chronic lymphocytic leukemia (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 devel-
oped 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
computed tomography scan (CT) demonstrated marked progression of lymphadenopathy and interval
enlargement of the infrarenal aortic diameter compared to prior imaging, remaining below the aneu-
rysmal threshold. Due to persistent symptoms and elevated inflammatory markers, further imaging was
performed. Magnetic resonance imaging 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.
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INTRODUCTION

Small lymphocytic lymphoma (SLL) / chronic
lymphocytic leukemia (CLL) represents an
indolent (slow-growing) lymphoproliferative
disorder characterized by the accumulation
of morphologically mature but immunologi-
cally 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, ma-
lignant 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 in-
volvement may occur in CLL due to lympho-
matous 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 involve-
ment presenting as aneurysm, rupture, or dis-
section has been reported in the literature, most

often in association with high-grade lympho-
mas, 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 lym-
phoma-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 (AAA)
in a patient with SLL and to discuss possible
pathogenetic links between lymphoproliferative
disease and aortic wall weakening.

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
SLL/CLL, 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
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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

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

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

recommendations. He denied B symptoms. His medical
history was notable for chronic arterial hypertension, myo-
cardial infarction in 2021, and renal colic on the right side,
also in 2021. On physical examination, the patient was he-
modynamically 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 ingui-
nal bilaterally, measuring up to 2.5 cm. The liver was en-
larged, while the spleen was not palpable. Laboratory tests
revealed leukocytosis with lymphocytosis (white blood
cells 33.07 x 10°/L, lymphocytes 17.40 x 10°/L), without
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anemia or thrombocytopenia, and normal
renal and liver function. Marked elevation
of inflammatory markers was also noted
(C-reactive protein 197.5 mg/L).

The initial computed tomography
(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 pre-
vious scan. The largest lymph nodes were
located retroperitoneally and formed con-
glomerates measuring approximately 6.5 x
5 cm, with free fluid and stranding of the
surrounding fat consistent with inflamma-
tion. 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 ex-
amination (Figure 1).

Due to progression on CT imaging
and abnormal laboratory findings, hos-
pitalization 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, spondylodisci-
tis was suspected, and an magnetic reso-
nance imaging of the lumbosacral spine
was performed. The examination revealed
a highly suspicious focal saccular aneurys-
mal 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 tis-
sue or active infiltration by the underlying
disease (Figure 2).

CT angiography of the aortoiliac seg-
ment, performed the following day, re-
vealed 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 proce-
dure - endovascular aortic stent graft (EVAR), employing
an aortic uni-graft configuration (Medtronic Endurant II
AUI with right iliac extension, Medtronic, Minneapolis,
MN, USA) with contralateral (left) common iliac artery
occlusion (plug), in combination with a hybrid surgical
femoro-femoral crossover bypass (Figure 4). Given the
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Figure 4. Abdominal aortic angiogram (digital subtraction angiog-
raphy): A — before treatment: an aneurysmal sac is visible; B — after
treatment: complete exclusion of the aneurysm from the circulation,
with preserved flow through the right common and external iliac ar-
teries, while the left common and external iliac arteries are occluded

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

presence of lymphadenopathy, excisional biopsy of a right
inguinal lymph node, performed by a vascular surgeon,
demonstrated no evidence of disease transformation, con-
firming the persistence of SLL.

Follow-up CT performed 24 hours after the procedure
demonstrated persistent periaortic hematoma and lymph
node conglomerates, with no evidence of contrast extrava-
sation. After the procedurally, the left common and exter-
nal 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 conglomer-
ates, 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).
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DISCUSSION

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 pathophysi-
ological mechanisms have been described in the literature
as playing a role in the development of AAA. These mecha-
nisms include aortic wall inflammation, elastin degrada-
tion, oxidative stress, phenotypic changes and dysfunction
of smooth muscle cells, and breakdown of the extracellular
matrix [6]. Chronic inflammation and immune cell activa-
tion 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 lympho-
cytes in the blood, bone marrow, and lymphoid tissues,
reflecting both increased proliferation and impaired apop-
tosis. B cells play an active role in the pathogenesis of AAA
as they accumulate in the adventitia, promote inflamma-
tory responses and immunoglobulin deposition, interact
with macrophages, and enhance the
expression of matrix metallopro-
teinase-9, an enzyme involved in
extracellular matrix degradation [7].
Interventions targeting B cells, such
as anti-CD20 or B-cell activating fac-
tor 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 charac-
terized by elevated counts of mature
B lymphocytes, no study to date has
directly investigated the relation-
ship 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 literature, individual cases of patients with coexist-
ing AAA and more aggressive forms of lymphoma are re-
ported, 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
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the indolent form of the disease may lead to severe vascular
complications [3].

The development of AAA is shaped not only by un-
derlying pathophysiological mechanisms but also by de-
mographic, lifestyle, and clinical risk factors. The main
recognized risk factors for AAA are advanced age, male
sex, history of smoking, coronary heart disease, hyperten-
sion, peripheral artery disease, previous myocardial infarc-
tion, 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 AAA.

After multidisciplinary team review, an endovascu-
lar 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.
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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 per-
formed to prevent endoleak type II, specifically by elimi-
nating potential retrograde flow through internal iliac ar-
tery 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 stent graft, in accordance with the guidelines of the
European Society for Vascular Surgery [14].

Endovascular treatment of AAA is minimally invasive
and considered the preferred approach for patients with
relevant comorbidities, as illustrated in our patient with
SLL/CLL.
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XnubpuAaHM eHA0BACKYNAPHU TPETMAH PYNTypUpaHe aHeypu3me abaoMUHaNHe
aopTe Kog 6onecHuKa ca b-cutHohenujcKum HoH-XOLKUHOBUM AMMdOoMOM

Buktop Tunn'?, Arba Hyphesuh', Hukona batnnuh?3, Hesena Pakosuh*, ann6op Wnuh'

'YHVBEP3UTETCKM KNMHUYKM LieHTap BojBopanHe, Lientap 3a paguonorujy, Hosu Cag, Cpbuja;

2YnusepauTet y HoBom Capy, MeanunHckn dakyntet, Hosu Cag, Cpbuja;

*YHNBEP3UTETCKI KNUHUYKY LieHTap BojBoauHe, KnuHuKa 3a BacKynapHy 1 TpaHcnnaHTaumoHy xupyprujy, Hosu Cag, Cpbuja;
*YHIBeP3UTETCKM KNMHWYKM LieHTap BojBoauHe, KnuHuka 3a xematonorujy, Hosu Cag, Cpbuja

CAXETAK

YBopg b-cutHohenujckn HoH-XoLKnHoB numdom (CIT) / xpo-
HUYHa numdoLmTHa neykemuja (XJ1J1) npepcTaBrbajy HAONEHT-
HW numbonponudepaTusHu nopemehaj Koju KapakTepuLle
HaKynsbare 3penux, anv AnchyHKLMoHanHmux b numeounTa.
Y nuTepatypu ce NOBPEMEHO HaBOJE a0PTHE KOMMMKaLuje
Kog MMMpOoMa, NPETEXHO KOZ arpecriBHMjUX NOATUMNOBA, [OK
cy kog CJI1/XJ11 n3y3etHo peTke. Linsb oBor paga je aa ce npu-
Kake pynTypa HOBOHacTase aHeypu3Me abfoMrHanHe aopTe
Kog 6onecHuka ca CJIJ1 1 HeHO ycreLwHo neyere XMbprgHoOM
€HA0BACKYaPHOM TEXHUKOM.

Mpukas 6onecHnka bonecHuk ctap 58 roguHa ca NpPeTXofHO
aunjarHocTtrkosaHum CIJ1/XJ1T jaBro ce 360r 6ona y fokbem
geny neha n gecHoj nym6anHoj noxu. MiHuumjanHm npernes
KomnjyTeprzoBaHom Tomorpadujom (KT) nokaszao je 3HauajHy
nporpecujy numdageHonatuje y OgHOCY Ha MPETXOAHM Mnpe-
rnep, kao n nosehatrbe Anjametpa MHGpPapeHanHor cermeHTa
abaomMuHanHe aopTe, anv 6e3 0CTBaPEHNX KpUTEPKjyMa 3a
aHeypu3MaTCKo NpoLumpere. 36or nepsnctrpajyher 6ona un
MOBVLIEHVX NapameTapa UHPamaLyje HaunkbeHn cy AopaaT-
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HY pagnonoLwKm nperneav. MarHeTHope3oHaHTHU Npernes
nymbocakpasHe KUUMe 1 HakHagHo ypaheHa KT aHrvrorpaduja
OTKPMAY Cy HOBOYOPMMPaAHO CaKyapHO aHeypr3mMaTCKo Npo-
Wpere MHdpapeHanHor cerMeHTa abAoOMMHaHe aopTe ca pe-
TPOnepUTOHEeaNHUM XeMaTOMOM 1 JIOKOPErMoHaHUM peTpore-
PVTOHEANHVIM KOHIMoMepaTimMa MMMPHMX YBopoBa. bonecHunk
je XUTHO 36pVHYT XNOPVAHM EHROBACKYTAPHM TPETMAHOM,
OfHOCHO Nnacuparbem a0pPTOYHUUINjaUHOT CTeHT-rpadTa ca
KOHTpanaTepaaHOM OKJ/ly31joM UnujayHe aptepuje, y Kombu-
Haumju ca pemopodemopanHum 6ajnacom. KoHtponHa KT aH-
riorpaduja NoTBpAMIa je yCrnewHo UCK/byYere aHeypu3me 13
umpKynaumje, 6e3 3HakoBa eHponvKa.

3aksbyuak OBaj Cilyyaj CTMYE PETKY BaCKyNnapHY KOMMMKaLm-
jy kop 6onecHuka ca CJUT/XJ1 v ykasyje Ha To fia niumdomcka
NHOMNTPaLmja 1 MHdnamaLmja Mory AonpuHeTH cnabrbetby
31fa aopte. XnbpraHO eHRO0BACKYNAPHO Jieyere NpeAcTaB/ba
edrKacHy Tepanujcky onuujy.

KmbyuHe peun: xpoHnyHa numoumnTHa neykemuja; b-cutHo-
henujckn HoH-XoLIKMHOB NMMGOM; aHeypu3Ma abgoMyHaHe
aopTe; eHAOBacKyNapHa npoueaypa
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