’ ) | J Korean Soc Radiol 2023:84(5):1185-1190
heok for Case Report https://doi.org/10.3348/jksr.2022.0126
updates eISSN 2951-0805

Successful Interventional
Treatment of a Huge
Pseudoaneurysm of

the Popliteal Artery Caused
by a Percutaneous Balloon
Angioplasty Complication:
A Case Report
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Pseudoaneurysms are among the most serious complications of percutaneous balloon angioplasty.

Although pseudoaneurysm rupture rarely happens, when it does, the result can be fatal; thus, early
detection and management are crucial. In this report, we disclose the case of a 34-year-old male with
end-stage renal disease who presented with a huge symptomatic pseudoaneurysm of the left popli-

teal artery, following percutaneous balloon angioplasty three months prior. The pseudoaneurysm

was successfully excluded using interventional treatment. The patient recovered well, and the follow-

up was uneventful, with excellent patency of the covered stent.
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INTRODUCTION

Percutaneous transluminal angioplasty (PTA) is a widely accepted first-line treatment for
peripheral arterial steno-occlusive disease. PTA seems to be the treatment of choice for short
segmental stenosis in patients with critical limb ischemia presenting with ischemic rest
pain, non-healing ulcers, or gangrene and having a high risk of or with contraindications for
surgical treatment (1). PTA is often preferred over surgical treatment and has become an at-
tractive alternative because of the low incidence of serious complications and relatively low
cost and level of discomfort for the patient (2). However, the procedure is still associated with
many technical difficulties, which may result in various complications. Local complications
occurring at the site of dilatation include vessel occlusion (due to dissection or a thrombotic
event), vessel spasm, puncture site hematomas/bleeding, and less frequently, vessel rupture
(1). Huge pseudoaneurysm formation at the site of previous PTA is an uncommon complica-
tion. In this study, we present the case of a 34-year-old male who was successfully treated with
interventional management after developing a huge symptomatic left popliteal artery pseu-

doaneurysm following percutaneous balloon angioplasty for critical limb ischemia.

CASE REPORT

A 34-year-old male was admitted to our institution with severe pain and swelling in the left
popliteal area. The patient had underlying necrotic changes in both feet and flexion deformi-
ties of both knee joints. He was diagnosed with immunoglobulin A nephropathy at age 14.
The patient eventually developed end-stage renal disease and underwent three kidney trans-
plantations in the years 2005, 2010, and 2014. Unfortunately, the transplanted kidneys were
nonfunctional because of graft rejection, and he was placed on hemodialysis three times a
week. Three months prior, he presented ischemic pain and delayed wound healing in the left
foot due to segmental occlusion of left popliteal artery (Fig. 1A), and undergone percutaneous
balloon angioplasty (Fig. 1B) at another hospital.

After admission to our hospital, the patient underwent full evaluation. MRI and vascular
doppler ultrasonography (US) showed a 7.2 cm X 8.9 cm X 8.9 cm-sized pseudoaneurysm
formation at the popliteal artery with the intramuscular extension of the hemorrhage into the
posterior compartment of the distal thigh (not shown here). Concurrent lower extremity 3D
CT angiography also correlated with the MRI and US findings (Fig. 1C). Considering the loca-
tion of the lesion, the pseudoaneurysm was diagnosed as a complication of previous percuta-
neous balloon angioplasty. Deemed at high risk of rupture of the left popliteal artery pseudoa-
neurysm, the patient was consulted for several possible therapeutic options including surgical
resection or bypass and endovascular treatment. The patient’s general condition was unfit for
surgery, and bilateral below-the-knee amputations were planned in the near future. Thus,
preoperative endovascular intervention to reduce the amputation extent was preferred over
surgical treatment, and stent-graft deployment was selected as the therapeutic method, de-
spite the joint location.

An antegrade left femoral approach was used with local anesthesia in the angiography

room. After placement of an 8-Fr introducer sheath, a 0.035-inch guidewire (Radiofocus M;
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Fig. 1. Successful interventional treatment of a huge pseudoaneurysm of the popliteal artery caused by a percutaneous balloon angio-
plasty in a 34-year-old male.

A. Initial arteriography of the left leg shows a segmental occlusion of the left popliteal artery (arrows).

B. Drug-eluting ballooning angioplasty was performed at the occluded site of the left popliteal artery.

C. Three months after the ballooning angioplasty, the patient developed a huge left popliteal artery pseudoaneurysm formation (arrows)
shown on contrast-enhanced lower extremity CT.

D. The left popliteal arteriography image taken during covered stent insertion shows a huge, irregular-shaped pseudoaneurysm forma-
tion.

E. The post-stenting angiography image reveals the successful exclusion of the pseudoaneurysm and preserved distal flows of left lower
extremity via the covered stent.

F. A maximum-intensity projection image of contrast-enhanced CT, taken one month after the covered stent placement, shows a properly
located covered stent with excellent patency.

SOy

sl

»

https://doi.org/10.3348/jksr.2022.0126 1187



JOURNAL of
THE KOREAN SOCIETY of
Interventional Treatment of Popliteal Artery Pseudoaneurysm RADIOLOGY

Terumo, Tokyo, Japan) and 5-Fr angiography catheter (Cook Medical, Bloomington, IN, USA)
were inserted through the introducer sheath. Conventional angiography confirmed a huge
pseudoaneurysm of the left popliteal artery (Fig. 1D). Diffuse dense wall calcification, angu-
lated contours, and > 50% stenosis were also noted in the popliteal and below-knee arteries.

The pseudoaneurysm and the distal popliteal artery were cannulated using the 5-Fr cathe-
ter, while the guidewire was advanced below the posterior tibial artery. Initially, balloon an-
gioplasty was performed in the underlying stenotic lesions (Mustang 4 mm X 40 mm; Boston
Scientific, Marlborough, MA, USA, and Admiral 5mm X 40 mm, 6 mm X 40 mm; Medtronic,
Dublin, Ireland). Next, two 7 mm-sized covered stents (7 mm X 100 mm and 7 mm X 60 mm;
Covera SG, Becton Dickinson, Tempe, AZ, USA) were deployed to exclude the pseudoaneu-
rysm. Post-procedural angiography (Fig. 1E) revealed successful exclusion of the huge pseu-
doaneurysm and preserved left distal lower extremity artery flow through the covered stent.

The clinical course of the patient after the covered stent placement was uneventful. Fol-
low-up computed tomography at 1 month after the treatment showed a complete throm-
bosed state of the previous pseudoaneurysm and a properly located covered stent with excel-
lent patency (Fig. 1F).

This case report was exempt from the ethical approval in our institution. This study was
performed according to the latest ethical principles in the Declaration of Helsinki (2013).

DISCUSSION

Popliteal artery pseudoaneurysm is an uncommon clinical entity, accounting for less than
49% of all popliteal artery aneurysms. A popliteal pseudoaneurysm can result from changes in
bone structure such as exostosis, osteochondroma, and fracture, or from iatrogenic causes in-
cluding surgery and trauma (3-5). Pseudoaneurysm formation is a relatively slow process, re-
quiring a long period to become symptomatically apparent after the initial trauma. Thus, the
diagnosis of popliteal artery pseudoaneurysms is often delayed by several months. The two
most common symptoms of pseudoaneurysms are painful swelling (44%) and a pulsatile mass
(39%, positive predictive value of 100%) (6). Physical examination is usually highly suggestive,
revealing a pulsatile mass with a palpable thrill, pain, attenuated pulses, and a compressive ef-
fect of the mass. However, the clinical picture is not always typical, and imaging modalities
play an essential role in the diagnosis. Color Doppler US is recommended for all cases because
it can confirm the diagnosis via the pathognomonic presence of the “to-and-fro” waveform,
which reflects the entry and exit of blood inside and outside the sac. Additionally, arteriogra-
phy and CT angiography allow direct visualization of the lesion and provide detailed anatom-
ical information including the characteristics, size of the neck, sac length, and its relation-
ship with the adjacent structures.

Surgical methods include resection of the pseudoaneurysm with interposition grafting, li-
gation and bypass, and primary arterial repair without grafting (7). Aneurysm resection with
primary end-to-end anastomosis is considered for small aneurysms (5). Open surgical repair
is recommended for specific clinical situations such as expanding hematomas, infected
pseudoaneurysms, and compression of the nerve caused by the mass effect of the adjacent

lesion. However, surgical repair usually requires large incisions and carries the risk of injury
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to important structures including large veins and nerves. Destruction of muscle tissue, possi-
bility of surgical wound infection, and necrosis are also major concerns (8).

Endovascular repairs including the use of covered stents and bare stents, and embolization
with coils, are safe and efficient ways of treating popliteal artery pseudoaneurysms that can
lead to lower morbidity and shorter hospital stays (5). Additionally, the popliteal vessels are
particularly amenable to endovascular repair because of the ease of access owing to its rela-
tively unhindered anatomy and the wide arsenal of available therapeutic devices (8). Howev-
er, stent placement is generally avoided in the popliteal artery because it is an anatomical
site of constant flexion, particularly in young patients. Furthermore, endovascular repair has
a high rate of remodeling, low long-term patency, and risks of device migration, occlusion,
and fracture (9).

Therefore, careful patient selection is warranted for endovascular repair, particularly since
an increased risk of early occlusion has been reported, which may further render this ap-
proach less desirable (5). Unlike the patients in other cases where stenting in the usual flex-
ion area is not a definite and final treatment, our patient was planned for an upcoming be-
low-the-knee amputation due to critical limb ischemia. Thus, the anatomical location of the
stenting was not a limiting factor. Moreover, the pre-amputation endovascular repair would
potentially improve peripheral vascular flow, possibly resulting in a reduction in the amputa-
tion extent. Lastly, the patient’s general condition was unfit for surgery; therefore, surgical
repair was not an option. After careful consideration, we offered covered stent insertion to
exclude the pseudoaneurysm, and follow-up studies proved that the endovascular covered
stent exclusion of the lesion was effective and well-preserved.

In conclusion, popliteal artery pseudoaneurysm is an uncommon entity, with no standard-
ized approach for managing the lesion. However, refinement of the device design and in-
creased experience with endovascular interventions in this region may expand the indica-
tions for endovascular repair of popliteal artery lesions. This study demonstrates the
efficiency of covered stent implantation in the acute management of popliteal artery pseudo-
aneurysms and encourages radiological interventions with promising clinical outcomes.
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