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Periferik Arter Hastaliklari
Peripheral Arterial Diseases

Stent-Related Popliteal Artery Infection
After Aspiration Thrombectomy,
Nitinol Stenting and Thrombolysis

Aspirasyon Trombektomisi ve
Nitinol Stentleme Sonrasi1 Geligsen Stente Bagl
Popliteal Arter Enfeksiyonu ve Cerrahi Tedavisi

ABSTRACT We present a case of nitinol stent-related popliteal artery infection after aspiration
thrombectomy and thrombolysis in a 74-year-old patient who was”admitted to the interventional
radiology department of our institution instead of cardiovascular surgery because of his comorbi-
dities and the chronicity of his thromboses. Occlusion due to chronic thromboembolism was de-
monstrated in the right femoral, popliteal and proximal crural arteries. Thromboaspiration was
performed. A stent was implanted in the popliteal artery because of accidental intimal dissection.
Ten days later in-stent thrombosis was detected. Tissue plasminogen activator was administered. A
second stent was implanted proximal to the original stent. Upon detection of high fever, color Dopp-
ler ultrasonography was performed. A large hematoma and pseudoaneurysm with stent thrombo-
sis were detected. Surgical intervention was indicated as stent infection and thrombosis were likely.
Debridement and saphenous vein femoropopliteal bypass were performed. The patient has no cla-
udication 33 months after the operation. Antibiotic prophylaxis should be administered to high-risk
patients requiring long-term endovascular therapy with percutaneous aspiration thrombectomy,
intraluminal catheter and stent application.

Key Words: Endovascular therapy; stent infection; aspiration thrombectomy;
nitinol stent; surgical treatment

OZET Bu ¢aligmamizda sag alt ekstremite arteriyel trombozu nedeniyle kurumumuza bagvuran,
yandas hastaliklariyla kronik zemini nedeniyle cerrahi tedavi yerine girisimsel radyoloji béliimii-
miize kabul edilen ve aspirasyon trombektomisi uygulanmasi sonras: nitinol stent yerlestirilen 74
yasindaki erkek hastanin nitinol stente bagh enfeksiyonu sunulmaktadir. Sag femoral, popliteal ve
proksimal krural arterlerde kronik tromboemboli gosterildi. Tromboaspirasyon yapildi. Tromboas-
pirasyonda olusan intimal diseksiyon nedeniyle popliteal artere stent yerlestirildi. On giin sonra
stent i¢i tromboz saptandi. Doku plazminojen aktivatdrii uygulanda. i1k stentin proksimaline ikin-
ci bir stent yerlestirildi. Yiiksek ates saptanmas: tizerine renkli Doppler ultrasonografisi yapildi. Bii-
yiik bir hematom ve yalanci anevrizma ile stent trombozu saptandi. Stent enfeksiyonu ve tromboz
olusumu kuvvetle muhtemel oldugu igin cerrahi tedavi endikasyonu olustu. Debridman: takiben sa-
fen ven ile femoropoliteal bypass yapildi. Hasta ameliyattan 33 ay sonra klodikasyosuz yasamakta-
dir. Uzun siirecek endovaskiiler tedavilerde yiiksek riskli hastalara perkiitan6z aspirasyon
trombektomisi, intraliiminal kateter ve stent uygulamas: gerekecekse profilaktik antibiyotik uygu-
lanmahdur.

Anahtar Kelimeler: Endovaskiiler tedavi; stent enfeksiyonu; aspirasyon trombektomisi;
cerrahi tedavi
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ndovascular techniques have been used as a therapeutic option in pa-
tients with lower extremity arterial thromboembolism.! Percutane-
ous aspiration thrombectomy (PAT) is widely used as an adjunct to
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stent placement and thrombolysis in endovascular

therapy. Complications following stent insertion

include stent thrombosis and prolapse of the stent.

Septic complications after percutaneous translumi-

nal intra-arterial procedures are rarely encounte-

red.® Stent-related endarteritis is also a rarely

observed complication.>* In this case report,

we present a patient in whom endovascular inter-

vention was used to treat femoropopliteal acute

thromboembolism that developed due to early

stent-related popliteal artery suppurative endarte-

ritis. Medline search of the English literature indi-

cated that this is the first reported case of
stent-related infection after percutaneous aspirati-

on thrombectomy, thrombolysis and nitinol stent-
ing of the popliteal artery.

I CASE REPORT

A 74-year-old male patient was admitted to our
hospital with claudication in the right lower extre-
mity for a duration of 10 days with the presence of
a blue-colored foot for 3 days. He was hypercho-
lesterolemic and a smoker for the last 50 years. No
other risk factors for atherosclerosis were identifi-
ed. Upon his physical examination, all left lower
extremity pulses were palpable. However, the right
lower extremity pulses were absent with exception
of the femoral artery. He had a blue discoloration
below the knee with sensation of coldness and pa-
in. No motor or sensory loss was present. Right lo-
wer extremity angiography was performed
revealing occlusion of the popliteal artery and all
three proximal crural arteries (Figure 1a).

Endovascular approach was chosen because
the patient first applied to the interventional radi-
ology department and as well as the fact that suba-
cute occlusion of all three proximal right extermity
crural arteries with thrombus was present. They
could selectively be entered and aspirated using en-
dovascular technique.

Occlusion due to thromboembolism was de-
monstrated in the right popliteal and proximal cru-
ral arteries. Thromboaspiration was performed on
the thrombi in the popliteal and crural arteries
using 5F and 6F guide catheters. A dissection acci-
dentally occured in the popliteal artery during
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FIGURE 1a: Right lower extremity angiography before first stenting.

thromboaspiration, which required implantation of
a self-expanding 6x40 mm nitinol stent (Protege
GPS, EV3, St. Paul, MN, USA) in the popliteal ar-
tery (Figure 1b). Control angiography showed reca-
nalization.

The patient received anticoagulation therapy
with heparin (5000 U bolus and 1000 U of infusion
thereafter) during and after the procedure. The do-
se of heparin was adjusted to a target aPTT of 60-
90s. Acetyl salicilic acid at a dose of 300 mg/day
was initiated after endovascular treatment to be
continued indefinitely. The patient was discharged
following the addition of warfarin sodium therapy
with the target international normalized ratio
(INR) maintained at 2-3. Unfortunately the patient
was once again admitted with a blue-colored foot
and pain in the same extremity ten days after disc-
harge.

Color doppler ultrasonography indicated in-
stent thrombosis. The patient was taken to the in-
terventional angiography laboratory and had an
infusion catheter (5F catheter, ev3, California, USA)
inserted into the lumen of the present stent to infu-
se tPA (tissue plasminogen activator) at a dose of
1mg/ hour (Figure 2a). Residual thrombi were aspi-
rated 4 hours later. A second stent was implanted
proximal to the original stent (Protege GPS, EV3,
St. Paul, MN, USA) (Figure 2b). The patient was
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FIGURE 1b: Right lower extremity angiography after the first stenting.

then transferred to the in-patient clinic. He was, he-
parinized and then warfarinized (Heparin was gi-
ven at a dose of 5000 IU intravenously bolus, and
was continued intravenously (1000IU/h)).

Upon detection of high fever two days after
admition, the patient’s blood was cultured, indica-
ting the presence of Staphylococcus aureus. A case-
sensitive antibiotic, sulbactam-ampisillin, was
administered. During the first week of observati-
on, color doppler ultrasonography was performed
after pain, pulsatile mass, and erythema in the skin
were detected at the right posterior knee which re-
vealed a large hematoma and pseudoaneurysm
with thrombosis around the stent. Surgical inter-
vention was indicated as stent infection and throm-
bosis were likely. We thought of stent infection
after a careful search through the available litera-
ture of similar cases. Warfarin sodium therapy was
stopped; vitamin K was administered and 4 units of
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fresh frozen plasma were infused. The INR level
was lowered to 1.6.

The popliteal artery was explored infrapopli-
teally. An infection was identified in the popliteal
fossa. The integrity of the vessel was found to be
breached and the stent thrombosed with an infec-
ted appearance. The stent was extravasated. It was
destructed and infected. The popliteal region had
an abscess with serious suppuration testifying our
suspicion of stent infection. An extensive debride-
ment was done to the infected tissues. An above-
knee to below-knee saphenous vein femoro-
popliteal bypass was performed resulting in suc-
cessful revascularization of the distal circulation.
Antithrombotic and anticoagulant therapy were
began. S. aureus was cultivated in the cultures ta-
ken from the infected tissues and the stent. Dress-
ings were made in open fashion due to insufficient
wound healing for the duration of one week posto-
peratively. Open dressings and debridement were
performed under sterile conditions in the operating
room. The wound could only be suture-closed 10
days later. The erythema and calor (heat) in the
knee and popliteal regions receded after medical

FIGURE 2a: Right lower extremity angiography before the second stent was
implanted.
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FIGURE 2b: Right lower extremity angiography after the second stent was
implanted.

therapy. The patient was discharged on the 26®
postoperative day after general improvement. He
applied to our clinic with minimal discharge from
the incision one month after discharge. Cultures
were taken, again S. aureus was cultivated and an-
tibiotics were began. The discharge completely dis-
appeared 10 days after initiation of treatment. The
patient is remaines healthy at the last follow-up 33
months after the operation.

I DISCUSSION

Vascular catheterization and balloon angioplasty
have been performed for decades, but infectious
complications have rarely been encountered.® The
reported septic sequelae following angioplasty in-
clude femoropopliteal artery infections after an-
giography and stenting.® This patient had color
doppler ultrasonography before digital subtracti-
on angiography. According to Hogg et al, who
conducted a thorough review of the literature
from 1966 to the present time, just over 30 case
reports were found regarding infectious compli-

Damar Cer Derg 2012;21(2)

fsa COSKUN et al

cations following placement of a bare metal stent.
Our patient is the first case in the literature of
early nitinol stent-related suppurative popliteal
artery endarteritis following endovascular therapy
of femoropopliteal acute thromboembolism occ-
lusion.

PAT for the treatment of thromboembolic oc-
clusions of lower extremities has recently been the
increasingly preferred method as an alternative to
surgical therapy.! Endovascular approach to throm-
boembolic and atherosclerotic occlusions differ in
terms of method and duration. Application time of
PAT is longer than the other methods. It is a wide-
spread method used to apply tPA intraluminally vi-
a an infusion catheter for the treatment of in-stent
thrombosis. In our case, in-stent thrombosis deve-
loped 10 days after the deployment of the initial
stent. Afterwards, a secondary stent was placed
proximal to the initial stent. All these procedures
were time consuming, which required repeated in-
traluminal procedures. In the case report by Gian-
noukas et al. PAT, stenting (Palmaz P294, Strecker)
and thrombolysis have been applied for atherosc-
lerotic occlusive disease of the lower extremities.
Stents were placed in the superficial femoral artery
(SFA) and above-knee popliteal artery. In-stent
thrombosis occurred following 30-hour-long
thrombolytic therapy through the intraluminal
catheter one week after the application of the ini-
tial stent. One day later, stent-related suppurative
above-knee popliteal artery endarteritis develo-
ped.® There are similarities in both of these cases;
however, there are differences between underlying
pathologies and applied stents and stent localizati-
ons. In our case, infection was around the stent
which occured in the below-knee popliteal artery.
In both cases, antibiotic prophylaxis had not been
given before intervention.

Stent application to the popliteal artery is a ra-
rely preferred method. Since the popliteal artery
site is a mobile region, occurrence of stent fracture
is a likely possibility. In the study of Sabeti et al., it
was reported that stent fracture was observed fol-
lowing femoropopliteal stent application in 15% of
the cases.” Use of nitinol stents improved outcomes
with respect to old stents. Nitinol stents resist ex-
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ternal deformation and can be reasonably placed in
areas of flexion, e.g. the proximal SFA, the distal
SFA, and the popliteal artery.?

Upon review of the published reports, risk
factors mentioned for bare metal stent infection
include breaks in sterile technique, occult glove
perforation, inadequate skin preparation, repeat
puncture of the same arterial access site causing
needle tract contamination, prolonged use or reu-
se of an indwelling catheter, increased procedure
time, puncture site hematoma formation, less than
ideal aseptic environment of angiographic suites,
other source of coincident bacteremia, longer wi-
res and catheters, passing wires or catheters thro-
ugh previously deployed stents, and deployment
of multiple stents or multiple interventions on the
same or adjacent sites.>*!! In our case, risk factors
included repeat puncture of the same arterial ac-
cess site causing needle tract contamination, pro-
longed use of an indwelling catheter, and
increased procedure time which may have been
responsible for the development of endarteritis.
Dosluoglu et al, postulate several potential etiolo-
gies about stent related endarteritis: [1] transient
bacteremia through the stent causing a superin-
fection; [2] contamination during the original pro-
cedure; [3] erosion of the stent into the dermis
with paucity of coverage causing seeding and arte-
ritis secondary to skin flora; and [4] unrecognized
pseudoaneurysm at the bifurcation upon comple-
tion of the original procedure.'? Clearly, for each
infection, several possible scenarios exist with no
existing reliable method to determine the actual
etiology.

In our case, the diagnosis of nitinol stent-rele-
ted endarteritis was made clinically and ultraso-
nographically. In the first week of observation,
color doppler ultrasonography was performed af-
ter pain, pulsatile mass, and erythema of the skin
were detected at the right posterior knee, which
revealed a large hematoma and pseudoaneurysm
with in-stent thrombosis. The most frequently em-
ployed modalities to diagnose bare metal stent in-
fections are computerized tomography scans,
angiography, ultrasonograpy, and tagged white
blood cell scans.'
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No consensus has been reached regarding the
prophylactic use of antibiotics for arterial stent pla-
cement. Only one of the case reports reviewed ex-
plicitly discussed the use of prophylactic antibiotics
prior to stent deployment.!? Several authors repor-
ted that no antibiotics were administered.>*!"!? For
the majority of the reports, the use of antibiotics
remains unknown. Some practitioners recommend
selective antibiotic prophylaxis in the following in-
stances: for stents in veins for hemodialysis access,
access site hematoma, repeat arterial puncture, di-
abetic patients, immunosuppressed patients, pati-
ents with cirrhosis, long catheterization or long
indwelling sheaths.>>!! There is little harm and cost
involved in prophylaxis, considering that contami-
nation typically occurs during the original operati-
on and that surgical repair can be morbid.
Therefore, our institution now recommends the
use of prophylactic antibiotics prior to implantati-
on of an endovascular stent.”!*!>!* Antibiotics sho-
uld not only be administered at the time of the
initial procedure, but also during subsequent proce-
dures where the risk of transient bacteremia exists,
ie, colonoscopy, dental extraction, or repeat arteri-
al access for subsequent procedures.!®!! Bunt et al.
reported stent infection following cardiac cathete-
rization that occurred 22 months after initial stent
placement despite adequate time for neointimal
formation." Although animal studies suggest that
neointimal formation is accomplished within 3
months, it is difficult to correlate this finding to ol-
der, diseased human vessels.” This would be simi-
lar to administiring prophylaxis in patients with
artificial valves.

Several pathogens have been determined to be
causative agents in stent-related endarteritis cases.
Dosluoglu et al. have investigated 21 incidences in
their case report and review. The most common
pathogen was determined to be S. aureus with
an incidence of 76%.! In our case, S. aureus was al-
so found to be the pathogen. Stent infection is al-
most always related to bacteriemia due to the
breakage of the early stage septic environment du-
ring stent application. In animal studies, intravas-
cular metallic stents have been shown to be a cause
of infection after systemic bacteremia.”® Infected
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endovascular stents pose difficult management
problems. Removal of all infected tissue and revas-
cularization is often required. Treatment may
be morbid and can be technically challenging.
When possible, the use of autologous tissue is pre-
ferred. The use of homografts has recently gained
popularity. However, when autologous conduit or
homografts are not available, extra-anatomic re-
construction with prosthetic material is often re-
quired. In our case, the use of autologous tissue
(saphenous vein) graft was preferred.

In conclusion we should point out that this is
the first nitinol stenting-related popliteal artery en-
darteritis case described following endovascular
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therapy of acute thromboembolism of the lower
extremities. We believe that antibiotic prophylaxis
should be administered to high-risk patients requ-
iring long-term endovascular therapy with percu-
taneous aspiration thrombectomy, intraluminal
catheter and stent application. In case of suppura-
tive stent-related endarteritis, early diagnosis, an-
tibiotherapy, aggressive surgical approach,
revascularization of extremity and long-term reha-

bilitation should be applied.
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