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Complex management of multiple aneurysms
in a patient with significant atherosclerosis

and vascular comorbidities
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Abstract

This report presents the comprehensive treatment and management of a 63-year-old male patient with
a history of hypertension, smoking, chronic obstructive pulmonary disease (COPD), and generalized athero-
sclerosis, who was admitted to hospital with chronic ischemia of the lower right limb. The patient underwent
multiple vascular interventions over the course of several years, including iliofemoral bypass, aorto-biiliac
prosthesis implantation, aneurysmectomy, and endovascular stent graft procedures as well as skin plastic
surgery. The management involved the use of various prosthetic materials and techniques, and despite the
complexity of the case, the patient experienced favorable outcomes with resolution of symptoms and aneu-
rysms exclusion. This case emphasizes the importance of a multidisciplinary approach in treating patients

with extensive vascular pathologies.
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Introduction

Cardiovascular diseases continue to be a significant
cause of morbidity and mortality worldwide [I]. Among
the various vascular conditions, peripheral arterioscle-
rosis along with aneurysms of the abdominal aorta and
peripheral arteries, stand out due to their potential
life-threatening consequences [2]. Understanding the
pathogenesis and treatment options for these condi-
tions is essential for better patient treatment outcomes.
The most important risk factors for these conditions
are smoking, older age, diabetes, and dyslipidemia [3].
Despite the significant progress in diagnostic techniques
and the development of visionary treatment methods,
patients from the high-risk group, burdened with
numerous comorbidities, can be a real challenge for
the practicing surgeon [4]. Especially when it comes
to reoperations. Modern vascular surgery gives us the

opportunity to combine classical and endovascular
methods, which may be a good choice in particularly
complicated patients [5]. This scientific essay aims to
delve into the current hybrid angiosurgical possibilities
as well as to explore the methods of treatment for
particular vascular abnormalities.

Case report

We present the case of a 63-year-old male to-
bacco smoker with a significant medical history of
hypertension, COPD, and generalized atherosclerosis,
with a claudication distance < 100 m who exhibited
symptoms of chronic ischemia of the lower right limb.
In 2008, computed tomography (CT) initial evaluation
revealed occlusion of the right external iliac artery
(EIA) prompting the attempt of balloon angioplasty,
which proved ineffective due to severe, calcified athe-
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Figure 1. Occlusion of the right external iliac artery (2008)

rosclerotic lesions (Fig. |). Consequently, a right-sided
ilio-femoral bypass was performed using an 8 mm
silver-plated prosthesis with end-to-side anastomosis
to the common iliac artery (CIA) and common femoral
artery (CFA), resulting in successful revascularization.
The postoperative course was uncomplicated. Pulse
palpable in the arteries of the foot was obtained. The
patient was discharged home in good general condition.

For several years the patient did not appear for fol-
low-up visits. In 2012, four years after the implantation
of the iliofemoral bypass, the patient was readmitted
to the department with symptoms of acute ischemia
of the lower right limb and a large tumor in the right
groin area. CT revealed occlusion of the previously
implanted prosthesis and the presence of a clotted,
large pseudoaneurysm at the distal anastomosis (Fig. 2).
Urgent surgical intervention was performed involving
thrombectomy of the thrombosed prosthesis, as well
as pseudoaneurysm excision and the reconstruction
of the distal anastomosis with an 8 mm silver-plated
prosthesis insert. Thrombectomy of the femoral artery
and arteries of the shin was performed, and fibrinolysis
was administered to the arteries of the shin. The symp-

toms of ischemia subsided and the pulse present on the
dorsal artery of the foot was obtained. The patient was
discharged home in good general condition.

Subsequently, two years after the previous opera-
tion, the patient was admitted to the department due
to pulsating tumor in the abdominal area. CT revealed
a large infrarenal abdominal aortic aneurysm (AAA)
with a diameter of 62 mm (Fig. 3). Classical surgery was
performed, utilizing an |8 x 9 aorto-biiliac prosthesis
implantation to the end of the aorta and to the sides of
both CIA. Notably, on the right side, the distal anasto-
mosis of the prosthesis was positioned approximately
2 cm above the proximal anastomosis of the previously
implanted iliofemoral bypass. This procedure was suc-
cessful, and the patient recovered well.

After a year, in 2015, the patient was admitted
with a pulsating tumor in the right groin, indicating the
presence of a 50 mm pseudoaneurysm at the distal ana-
stomosis of the iliofemoral bypass. Aneurysm excision
was performed, the orifice of the superficial femoral
artery (SFA) and the deep femoral artery (DFA) were
refreshed. The anastomosis was reconstructed using an
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Figure 2. Occlusion of the ilio-femoral by-pass (2012)

8 mm silver-plated prosthesis. The patient experienced
a smooth recovery, with a restored foot pulse.

Three years later, the patient exhibited symptoms
of infection in the right groin, resulting in the revision
of the distal anastomosis of the ilio-femoral prosthesis.
A skin fistula with purulent drainage was found. Bac-
teriological cultures were performed and the result
was negative. Plastic surgery of the infected skin was
performed, pus was evacuated and the fistula was exci-
sed. The patient was discharged home in good general
condition. However, after 5 months, the patient was
readmitted to the department due to lymphorrhea
from the right groin. A skin fistula was found, which was
excised. After 3 months, the patient was again admitted
to the department with symptoms of infection in the
right groin area with the presence of a pulsating tumor.
CT revealed the presence of a 45 mm pseudoaneurysm
in the distal anastomosis of the iliofemoral bypass. The
patient was operated on urgently. The aneurysm was
excised, the orifice of the SFA and the DFA were refre-
shed. The previously implanted insert from the 8 mm
prosthesis was removed and replaced with a polyester
0 mm prosthesis. The operation was without compli-

cations. A dorsal foot pulse was obtained. After 7 days
of antibiotic therapy, the patient was discharged home
in good general condition.

After 4 years, in February 2022, the patient was ad-
mitted to the department with a ruptured aneurysm in
the abdominal area. CT showed the presence of a 65 x
54 mm symptomatic pseudoaneurysm of the right CIA,
situated in the area between the distal anastomosis of
aortoiliac by-pass and the proximal anastomosis of the
iliofemoral by-pass and a 38 mm aneurysm of left CIA
(Fig. 4). The patient was operated on urgently. Due
to previous multiple vascular interventions, a decision
was made to endovascularly manage the ruptured
aneurysm. Access from the axillary artery was used
for the procedure. The guidewire was passed through
the aortoiliac and iliofemoral prostheses. The Fluen-
cy 12 x 80 stentgraft was implanted into the distal
anastomosis of the aortoiliac by-pass and the BeGraft
10 x 57 stentgraft was implanted in the proximal ana-
stomosis of ilio-femoral by-pass. Angiography showed
the presence of a leak at the junction of the stentgrafts.
A BeGraft 9 x 57 stentgraft was implanted in this area.
Angiography showed no leakage and the aneurysm was
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Figure 3. Abdominal aortic aneurysm (2014)

excluded from circulation (Fig. 5). Postoperative course
was without complications. The patient was discharged
home in good general condition.

In December, a follow-up angioCT examination was
performed. Imaging revealed proper patency of previo-
usly implanted grafts and the presence of an enlarged
46 mm aneurysm of the left iliac artery (Fig. 6).

In March 2023, the patient was admitted to the
clinic for endovascular treatment of the aneurysm of
the left iliac artery. The patient underwent elective
surgery using an iliac branch stent graft Zenith I1BD.
The body of the iliac branch graft was connected to
the left arm of the aorto-biiliac prosthesis, 2 BeGraft
stentgrafts were implanted into the left EIA and IIA.
Control angiography showed no endoleak. The patient
was discharged home in good general condition. The
patient experienced quick recovery, with a preserved
foot pulse. After 3 months a control CT examination
was performed. It showed proper patency of the grafts
with no endoleaks (Fig. 7).

Discussion

True aneurysms result from a weakening of the
arterial wall, leading to localized dilation and ballooning
of the vessel [6]. In the abdominal aorta and peripheral
arteries, true aneurysms are often associated with at-
herosclerosis, a chronic inflammatory condition charac-
terized by the buildup of plaque on the arterial walls [7].
The inflammation and oxidative stress within the arterial
wall weaken its structural integrity, predisposing it to
dilation and aneurysm formation [8]. Pseudoaneurysms
differ from true aneurysms as they involve a rupture or
disruption of the arterial wall, leading to the formation
of a hematoma contained by the surrounding tissues [9].
Traumatic injury, iatrogenic procedures (e.g., arterial
punctures, surgeries), or infections are common cau-
ses of pseudoaneurysm formation [10]. The breached
arterial wall triggers an inflammatory response, and the
resulting hematoma may expand, causing compression
of surrounding structures or rupture if left untreated.
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Figure 4. Raptured aneurysm of right CIA and aneurysm of left CIA (Feb. 2022)

Figure 5. Raptured aneurysm management. A. Initial angiography. Visualization of the right arm of the aorto-biiliac prosthesis,
a ruptured iliac artery aneurysm, and the iliofemoral prosthesis; B. Implanted fluency and BeGraft stentgrafts; C. Leakage at the
junction of the stentgrafts; D. Final angiography. Exclusion of the aneurysm from the circulation (Feb. 2022)

For small asymptomatic aneurysms, close moni-
toring with regular imaging (ultrasound, CT, or MRI)
is often sufficient [I I]. However, if the aneurysm
exceeds a certain size threshold or becomes sympto-
matic, intervention is necessary to prevent rupture.
There are two main treatment options, one of them
is Endovascular Aneurysm Repair (EVAR) which is

a minimally invasive procedure where a stent graft is
placed inside the aneurysm to exclude it from blood
flow, thereby preventing rupture. EVAR offers a qui-
cker recovery time and lower perioperative mortality
[12]. The second method is open surgical repair. This
involves replacing the diseased segment of the artery
with a synthetic graft. Although more invasive, open
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Figure 6. Enlarged aneurysm of the left iliac artery (Dec. 2022)

surgery may be the preferred option for complex or
anatomically challenging cases [13].

Our case shows that patients at higher risk of
cardiovascular disease are prone to relapse, especially
if lifestyle modifications are not implemented [14].
The patient continued to smoke and made no dietary
modifications. His physical activity was very moderate,
and his food intake was high in calories and cholesterol.
Multiple revascularization interventions have long been
relied upon to alleviate the debilitating consequences of
vascular diseases. However, despite their therapeutic
intent, these interventions are not without risks, as
they can give rise to various complications. Frequent
tissue manipulation during repair procedures can
impair the protective properties of tissues, rendering
them more susceptible to infections and vasodilatation
in the future [15]. Furthermore, the accumulation of
substantial scar tissue and adhesions can hinder sub-
sequent interventions, posing challenges for medical
professionals in achieving favorable patient outcomes.
Thus, the optimization of revascularization procedures

with a focus on minimizing tissue trauma and damage
is vital for ensuring better intervention results in the
long term [16].

In recent times, endovascular surgery has emerged
as a promising alternative to traditional open procedu-
res, particularly when open interventions prove ineffec-
tive or insufficient. As our experience shows even when
bypasses are technically sound, the site of anastomosis
of the prosthesis with the blood vessel may still pose
areal risk for pseudoaneurysms [ | 7]. Pseudoaneurysms,
in turn, increase the likelihood of infection and clotting
of the prosthesis [18]. Moreover, it should be borne in
mind that the use of vascular prostheses — artificial and
exogenous materials can contribute to the deposition
of atherosclerotic plaques and thrombi within them,
further complicating the treatment landscape [19].
While endovascular techniques offer advantages such
as reduced invasiveness and shorter recovery times,
they also present unique challenges. To address the
complications associated with endovascular interven-
tions, special attention must be given to minimizing
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Figure 7. Follow-up CT after iliac branch (June 2023)

leakage during stent-graft aneurysm management
procedures. Effective leakage reduction may promote
the long-term patency of stent grafts and minimize the
likelihood of an aneurysm’s sack expansion [20]. Recent
studies have even demonstrated that appropriate stent
graft positioning and minimal leakage can lead to the
strengthening and shrinkage of aneurysm walls, offering
new prospects for improved treatment outcomes [21].

Despite remarkable progress in surgical and en-
dovascular techniques, medical revascularization may
not always yield complete resolution of symptoms in
patients with chronic ischemia [22]. This is especially
evident in cases where severe microvascular disease
coexists. Despite extensive efforts to enhance perfu-
sion through medical therapies, chronic limb ischemia
remains a challenging condition to treat successfully.
Experimental approaches involving the administration of
angiogenic cytokines, whether as recombinant proteins
or through gene therapy, as well as cell therapy, have
shown promise in early studies [23]. However, these
investigations often lacked sufficient control groups,
highlighting the need for larger, randomized clinical
trials to determine their true therapeutic potential
[24]. In the context of peripheral arterial disease (PAD),
patients with ischemic lower extremity symptoms,

such as intermittent claudication or critical limb ische-
mia resulting from atherosclerosis, should be offered
platelet antiaggregation with either low-dose aspirin
or clopidogrel or both [25]. Moreover, a combined
treatment approach involving aspirin, clopidogrel,
and low-dose direct oral anticoagulant (DOAC) may
be considered in symptomatic PAD patients deemed
at high risk for recurrent ischemic events or in those
who have undergone endovascular or open surgical
interventions for PAD. However, the decision to adopt
such an approach must be weighed carefully against the
risk of bleeding [26].

Given the complexity of peripheral arteriosclerosis
and aneurysms, a comprehensive understanding of
their pathogenesis is crucial for developing optimal
management and treatment strategies [27]. Over
the years, advancements in endovascular techniques
have provided less invasive alternatives to traditional
open-surgical approaches, leading to improved patient
outcomes and a higher quality of life for those affected
by these vascular abnormalities. Nonetheless, early
detection, preventive measures, and aggressive ma-
nagement remain essential in mitigating the impact of
these challenging cardiovascular conditions, ensuring
the best possible outcomes for patients.
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Conclusions

This case highlights the challenging management of
a patient with extensive atherosclerosis and vascular
comorbidities, leading to multiple vascular interventions
over time. Through a combination of open surgical and
endovascular approaches, successful outcomes were
achieved, emphasizing the importance of a multidisci-
plinary approach in complex vascular cases. Long-term
follow-up and continued monitoring are vital to ensure
the ongoing health and well-being of such patients.
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