AUTHOR QUERY FORM

—

Journal title: PVS
Article Number: 400623

Dear Author/Editor,

Greetings, and thank you for publishing with SAGE. Your article has been copyedited, and we have a few queries for you.
Please respond to these queries when you submit your changes to the Production Editor.

Thank you for your time and effort.
Please assist us by clarifying the following queries:

1

Please provide academic degree abbreviations for all the authors

Please verify if the declaration of conflicting interests statement is accurate and correct.

3 | Please verify if the funding statement is accurate and correct.




Emergency Endovascular

Treatment of Popliteal Aneurysms

Perspectives in Vascular Surgery

and Endovascular Therapy

XX(X) 1-5

©The Author(s) 2011

Reprints and permission: http://www.
sagepub.com/journalsPermissions.nav
DOI: 10.1177/153100351 1400623
http://pvs.sagepub.com

®SAGE

Athanasios Saratzis', Nikolaos Melas?, Hannah Dixon',

and Nikolaos Saratzis? [AQ: 1]

Abstract

Popliteal artery aneurysm (PAA), despite being rare, is the most common peripheral aneurysm. It can present as
acute thrombosis and occlusion of the aneurysmal segment, and distal embolization, causing either chronic or acute
limb ischemia. It has traditionally been treated with open surgical reconstruction. Endovascular repair of PAAs has
recently been applied electively with a favourable early and mid-term outcome; however there is a lack of reports on
the endovascular treatment of PAAs presenting with acute complications. This report describes the treatment of a
thrombosed PAA in a 58 year old male using an endovascular stent-graft and also provides a systematic review of the
literature on the emergency endovascular treatment of PAAs.
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Introduction

Popliteal artery aneurysm (PAA) is a rare pathology;
however, it accounts for the majority of peripheral aneu-
rysms. The most common complications of a PAA
include acute thrombosis and occlusion of the aneurys-
mal segment and distal embolization. The 5-year cumula-
tive risk for complications has been reported to be as high
68%! and acute ischemia with or without associated limb
loss has been reported in as many as 40% of patients.?
Chronic limb ischemia may also develop, following
chronic distal embolization of mural thrombi. The indica-
tions for repair, typically open surgical treatment with a
venous bypass graft, remain debatable. Most authors con-
sider a cut-off point diameter of 20 mm as the primary
criterion for treatment, even though treatment of smaller
aneurysms in the presence of mural thrombus has also
been advocated.'>"

One of the major factors affecting the patency rate of
a PAA reconstruction is whether the repair was per-
formed for acute ischemia or in the elective setting.>®’
Endovascular repair of PAAs has previously been pro-
posed as a minimally invasive alternative and is now
being applied in an elective basis. However, there is a
serious lack of reports investigating the application of
endovascular repair in PAAs presenting in the acute set-
ting (acute limb ischemia or rupture). The current report
describes the successful endovascular treatment of a
thrombosed PAA in a patient presenting with acute limb

ischemia. It also provides a systematic review of the
literature to assess the feasibility, technical consider-
ations, applications, and results of the technique in an acute
setting.

Case Report

A 58-year-old, man was admitted to our institution’s (ter-
tiary referral center) emergency department reporting a
4-hour sudden onset severe right lower limb pain, affect-
ing the calf and the foot, and associated with pallor. His
past medical history included arterial hypertension, coro-
nary artery disease (recent myocardial infarction), and
smoking (60 packs per year). The patient had no history
of claudication or peripheral arterial disease. On exami-
nation, there were no palpable pedal or popliteal pulses
on the right side; pedal and popliteal pulses were present
on the left side—femoral pulses were present bilaterally.
Motor power was normal. An urgent ultrasound scan
(duplex) in the emergency department revealed a throm-
bosed right popliteal aneurysm of 3.2 c¢cm in diameter
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Figure 1. Initial intraoperative angiogram depicting the
thrombosed aneurysm (level of the knee joint)

(images unavailable). No abdominal or peripheral aneu-
rysms were detected. A decision was made to promptly
exclude the popliteal aneurysm and reperfuse the isch-
emic limb using an endovascular device.

The procedure was undertaken in a fully equipped
operating theatre under fluoroscopic control using a
portable C-arm (Siremobil 2000, Siemens, Erlangen,
Germany) and a nonionic contrast agent (Iopromide, Ultra-
vist 300, Bayer Schering Pharma AG, Berlin, Germany).
The left femoral artery was punctured percutaneously
under local anesthesia (lidocaine and bupivacaine; Figure 1).
Heparin was administered intravenously (100 IU/kg). A
total of 2 Viabahn (Gore, Flagstaff, AZ) devices were
deployed—6 mm x 15 cm and 6 mm x 10 cm—with a
3-cm overlap. The devices were dilated using a 5-mm
wide balloon, postdeployment. The duration of the proce-
dure was 45 minutes. A completion angiogram (Figure 2)
revealed no sign of endoleak or other associated compli-
cation. The patient was started on double antiplatelet
therapy (aspirin and clopidogrel 75 mg) on the first post-
operative day. He was discharged on the second postop-
erative day; all ischemic symptoms had subsided. No
evidence of endoleak, kinking, or other complication was
noted on the 22nd postoperative month computed tomo-
graphic angiography.

Discussion

PAAs, however rare, constitute the most common periph-
eral aneurysms. They may lead to chronic or acute limb

Figure 2. Completion intraoperative angiogram

ischemia, with or without limb loss. Traditional repair is
by means of open surgical reconstruction, preferably
using a venous graft. Bypass graft patency differs, accord-
ing to the type of graft, the surgical approach, and presen-
tation. Five-year patency is between 80% and 85% in
asymptomatic patients but is as low as 60% in symptom-
atic patients.! Additionally, traditional surgical repair
may lead to substantial morbidity and mortality, espe-
cially in symptomatic patients.>*°"!' Endovascular repair
of PAA, as a minimally invasive alternative, has been
proposed as early as 1994.'> Endovascular repair is cur-
rently an established modality in the treatment of abdom-
inal aortic aneurysms (AAAs) with well-described short- and
medium-term results; however, the smaller arterial diam-
eter, the mobility of the peripheral arteries, the associated
arterio-occlusive disease, and the design of the currently
available devices make the application of endovascular
repair in PAAs challenging. Compared with open recon-
struction, endovascular repair for PAAs has a number of
potential advantages, given its minimally invasive nature.
These include decreased blood loss, and hospitaliza-
tion, as well as decreased perioperative morbidity and
mortality in patients at high surgical risk.

Stent kinking and subsequent occlusion caused sub-
stantial concern in the early years of endovascular repair
for PAAs but improved patency rates have been observed
in patients treated electively with new generation covered
stent grafts.!>!

A systematic review of the literature by Siauw et a
in 2006 regarding elective endovascular repair for PAAs
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Table |. Summary of the Available Literature Regarding the Endovascular Management of Popliteal Artery Aneurysms Presenting

With Acute Complications

Reference n Presentation Age (Years) Size (cm) Device? Follow-Up Outcome
Gerasimidis et al 3 Rupture N/A N/A N/A N/A N/A
(2003)'®
Ihiberg et al (2000)%* I Acute limb ischemia 56 6 Hemobahn 5 months  No complication
Rits et al (2009)* I Rupture 86 7 Viabahn | year No complication
Schimmer et al I Rupture (mycotic 80 N/A Viabahn 6 months  No complication
(2009)% aneurysm)
Etezadi et al (2010)'%® |  Acute limb ischemia N/A N/A Viabahn N/A N/A
Tielliu et al (2005)'*®* 5  Acute limb ischemia N/A N/A Hemobahn N/A N/A
and Viabahn
Pratesi et al (2010)? I Rupture and 66 6 Viabahn 3 months  No complication
arteriovenous
fistula
Lamoca et al (2010)2® |  Rupture 88 9.1 2 days Died second
postoperative
day (respiratory
collapse)
Smith et al (2010)*° I Rupture N/A N/A Amplatzer N/A N/A
Mohan et al (2006)2* 3 | acute limb N/A N/A N/A N/A N/A
ischemia, | venous
compression, |
embolization
Tielliu et al (2007)'** 6  Acute limb ischemia N/A N/A Viabahn N/A N/A
Biirger et al (1998)% I Acute limb ischemia 69 N/A Hemobahn 6 months  No complication
Tielliu et al (2002)*" I Acute limb ischemia 65 3 Hemobahn 6 months  No complication

Abbreviation: N/A, not available.

*Amplatzer—AGA Medical Corporation, Plymouth, MN, USA;Wallgraft—Boston Scientific, Natick, MA, USA; Hemobahn/Viabahn—Gore, Flagstaff,

AZ,USA.

®No separate data available for the group of patients treated as an emergency.

concluded that long-term follow-up data are seriously
lacking; however, early results have been promising.
Early thrombosis of stent grafts occurred in 10% of
patients in this review, which only included one random-
ized trial. More recently, Curi et al'® reported 15 cases of
endovascular repair for PAAs in a group of 56 patients
undergoing open or endovascular repair of a PAA, pro-
spectively followed up for a mean of 16 months. Fifteen
patients were treated with Viabahn stent grafts; 41 patients
underwent aneurysm exclusion and bypass with either a
saphenous vein graft (n = 29) or a polytetrafluoroethyl-
ene (PTFE) graft (n = 12). All symptomatic patients
had undergone surgical repair. Technical success was
100% for endovascular repair and surgical repair and
primary patency (83% vs 88%), secondary patency
(100% vs 92%), and survival (90% vs 90%) did not differ
significantly. However, wound infection and hospital
stay were significantly decreased in the endovascular
group. Endoleaks were observed in 3 patients, all of which
were successfully treated percutaneously. Rajasinghe
et al'’ treated 16 patients with 23 PAAs (Viabahn stent
grafts), followed up for a mean 7 months. Technical suc-
cess rate was 100%, and primary patency rate was 93%.

Antonello et al’' evaluated 42 asymptomatic patients

with 48 PAAs who were offered endovascular repair
with Viabahn stent grafts (21 cases) or surgical repair
(27 cases). Patency rates were similar for both groups
at 72 months.

Idelchik et al?? electively treated 33 PAAs in 29 symp-
tomatic patients, using Wallgraft and Viabahn stent grafts
(prospective case series). All had symptoms of claudica-
tion; 4 patients presented with popliteal venous thrombo-
sis, and 28 PAAs had associated mural thrombus. The
primary and secondary patency rates, respectively, were
93.9% and 100% at 6 months, 93.9% and 96.9% at 1 year,
87.5% and 96.8% at 2 years, and 84.8% and 96.8%, at
4.5 years. No endoleaks, rupture, thromboembolism, or
limb loss occurred throughout follow-up.

Table 1 summarizes the currently available literature
regarding the endovascular treatment of PAAs in the
acute setting (acute limb ischemia or aneurysmal rup-
ture). A total of 26 patients have been treated for acute
ischemia or rupture using various devices. Eighteen of
these cases come from case series reporting single-center
outcomes for endovascular repair in PAAs. Unfortu-
nately, the authors have not provided results separately
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for the emergency treatment group in any of these arti-
cles. Gerasimidis et al'® treated 11 patients, with 12 pop-
liteal aneurysms, 6 of whom underwent elective and
3 emergency endovascular repair due to rupture. A Hemo-
bahn stent graft was inserted in 6, Wallgraft in 2, and
Passager in 1 case. During a mean follow-up of 14 months,
2 early (<30 days) and 2 late thromboses had occurred.
Patency rates at 1 and 12 months were 64% and 47% (pri-
mary patency) and 88% and 75% (secondary patency),
respectively. Etezadi et al'® treated 18 patients, who were
followed up for 15 months (retrospective data). Thirteen
aneurysms (72.2%) were partially thrombosed and
12 patients (66.6%) had symptoms of lower limb isch-
emia (11 chronic and 1 acute). Technical success rate was
94%, intraprocedural embolization and endoleak occurred
in 1 and 2 patients, respectively. No perioperative mortal-
ity or limb loss was reported. The primary patency rate at
6 months was 86%. Tielliu et al'® in 2005 treated 57
PAAs using endovascular repair, 5 of which were treated
emergently for acute ischemia. A total of 12 devices had
(21%) occluded at 24 months’ follow-up. Primary and
secondary patency rates were, respectively, 80% and
90% at 1 year, and 77% and 87% at 2 years. Mohan et al*®
treated 30 PAAs; 5 were symptomatic and 25 asymptom-
atic. Patients were treated with the Hemobahn/Viabahn
stent graft (26), Passager (2), Aneurx (1), and a PTFE
homemade device (1). Over a 24-month median follow-
up, primary patency was 92.9% at 1 month and 74.5% at
36 months. Cumulative secondary patency was 96.5% at
1 month and 83.2% at 36 months.

Overall, endovascular repair is an appealing alterna-
tive to open repair in patients with PAAs presenting with
acute complications. In the vast majority of the cases reported
so far, the procedure was completed within 60 minutes.
Additionally, because of the relatively small diameter of
the introducing sheaths of the stent grafts, the procedure
can easily be performed percutaneously, thus minimizing
blood loss and avoiding large incisions in ischemic limbs.
The patient can also ambulate immediately after the oper-
ation and wound complications are significantly lower
compared with open repair. New-generation stent grafts,
such as the Viabahn and the Wallgraft, are highly flexible
and easily conform to the angulation forces during ambu-
lation, minimizing the risk of occlusion secondary to
kinking of the device. Another advantage of the Viabahn,
used in our patient, is that the graft is situated in the lumi-
nal surface of the device; therefore there is no direct con-
tact of the stent and blood flow. Given the high angulation
forces at the level of the popliteal artery, an adequately
long proximal and distal landing zone should be employed
to avoid migration of the device. Previous investigators
have reported that a 3-cm cut-off point, in terms of length,
is reasonable.'*!* Overlapping stent grafts should be used

in case the proximal and distal fixation does not suffice.
The overlapping zone should also be at least 3 cm long.'*
Another reason why overlapping should be employed is a
diameter mismatch between proximal and distal landing
zones.!> However, interventionists should avoid placing
the end of an overlap zone in the bending zone of the
knee (upper margin of the patella), as this may lead to a
stent fracture and occlusion of the device.

A review of the literature in 2006 reported a 10% inci-
dence of acute stent graft thrombosis following endovas-
cular repair of PAAs.2° A prospective study of 17 patients
with 7 femoral artery aneurysms and 13 PAAs treated
with Wallgrafts®? in 2002 reported procedural success
rate of 92.3% for PAAs; device thrombosis was seen in
31% of PAAs. One of the devices had thrombosed sec-
ondary to migration. More recent reports have reported
significantly lower rates. An important observation made
by Tielliu et al'*!> was the fact that double antiplatelet
therapy postoperatively, significantly affected stent graft
thrombosis. We believe that double antiplatelet therapy is
mandatory, and we have successfully applied a protocol
of double antiplatelet therapy in all patients undergoing
endovascular repair for abdominal or peripheral aneu-
rysms over the last decade.**
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