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ndovascular techniques have been used as a therapeutic option in pa-
tients with lower extremity arterial thromboembolism.1 Percutane-
ous aspiration thrombectomy (PAT) is widely used as an adjunct to
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AABBSS  TTRRAACCTT  We pre sent a ca se of ni ti nol stent-re la ted pop li te al ar tery in fec ti on af ter as pi ra ti on
throm bec tomy and throm boly sis in a 74-ye ar-old pa ti ent who wa s” ad mit ted to the in ter ven ti o nal
ra di o logy de part ment of our ins ti tu ti on ins te ad of car di o vas cu lar sur gery be ca u se of his co mor bi -
di ti es and the chro ni city of his throm bo ses. Occ lu si on du e to chro nic throm bo em bo lism was de -
mons tra ted in the right fe mo ral, pop li te al and pro xi mal cru ral ar te ri es. Throm bo as pi ra ti on was
per for med. A stent was imp lan ted in the pop li te al ar tery be ca u se of ac ci den tal in ti mal dis sec ti on.
Ten days la ter in-stent throm bo sis was de tec ted. Tis su e plas mi no gen ac ti va tor was ad mi nis te red. A
se cond stent was imp lan ted pro xi mal to the ori gi nal stent. Upon de tec ti on of high fe ver, co lor Dopp -
ler ul tra so nog raphy was per for med. A lar ge he ma to ma and pse u do a ne urysm with stent throm bo -
sis we re de tec ted. Sur gi cal in ter ven ti on was in di ca ted as stent in fec ti on and throm bo sis we re li kely.
Deb ri de ment and sap he no us ve in fe mo ro pop li te al bypass we re per for med. The pa ti ent has no cla -
u di ca ti on 33 months af ter the ope ra ti on. An ti bi o tic proph yla xis sho uld be ad mi nis te red to high-risk
pa ti ents re qu i ring long-term en do vas cu lar the rapy with per cu ta ne o us as pi ra ti on throm bec tomy,
in tra lu mi nal cat he ter and stent app li ca ti on.

KKeeyy  WWoorrddss::  En do vas cu lar the rapy; stent in fec ti on; as pi ra ti on throm bec tomy;
ni ti nol stent; sur gi cal tre at ment

ÖÖZZEETT  Bu ça lış ma mız da sağ alt eks tre mi te ar te ri yel trom bo zu ne de niy le ku ru mu mu za baş vu ran,
yan daş has ta lık la rıy la kro nik ze mi ni ne de niy le cer ra hi te da vi ye ri ne gi ri şim sel rad yo lo ji bö lü mü -
mü ze ka bul edi len ve as pi ras yon trom bek to mi si uy gu lan ma sı son ra sı ni ti nol stent yer leş ti ri len 74
ya şın da ki er kek has ta nın ni ti nol sten te bağ lı en fek si yo nu su nul mak ta dır. Sağ fe mo ral, pop li te al ve
prok si mal kru ral ar ter ler de kro nik trom bo em bo li gös te ril di. Trom bo as pi ras yon ya pıl dı. Trom bo as -
pi ras yon da olu şan in ti mal di sek si yon ne de niy le pop li te al ar te re stent yer leş ti ril di. On gün son ra
stent içi trom boz sap tan dı. Do ku plaz mi no jen ak ti va tö rü uy gu lan dı. İlk sten tin prok si ma li ne ikin -
ci bir stent yer leş ti ril di. Yük sek ateş sap tan ma sı üze ri ne renk li Dopp ler ul tra so nog ra fi si ya pıl dı. Bü -
yük bir he ma tom ve ya lan cı anev riz ma ile stent trom bo zu sap tan dı. Stent en fek si yo nu ve trom boz
olu şu mu kuv vet le muh te mel ol du ğu için cer ra hi te da vi en di kas yo nu oluş tu. Deb rid ma nı ta ki ben sa -
fen ven ile fe mo ro po li te al bypass ya pıl dı. Has ta ame li yat tan 33 ay son ra klo di kas yo suz ya şa mak ta -
dır. Uzun sü re cek en do vas kü ler te da vi ler de yük sek risk li has ta la ra per kü ta nöz as pi ras yon
trom bek to mi si, in tra lü mi nal ka te ter ve stent uy gu la ma sı ge re ke cek se pro fi lak tik an ti bi yo tik uy gu -
lan ma lı dır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: En do vas kü ler te da vi; stent en fek si yo nu; as pi ras yon trom bek to mi si;
cer ra hi te da vi 
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stent pla ce ment and throm boly sis in en do vas cu lar
the rapy. Comp li ca ti ons fol lo wing stent in ser ti on
inc lu de stent throm bo sis and pro lap se of the stent.2

Sep tic comp li ca ti ons af ter per cu ta ne o us trans lu mi -
nal in tra-ar te ri al pro ce du res are ra rely en co un te -
red.3 Stent-re la ted en dar te ri tis is al so a ra rely
ob ser ved comp li ca ti on.2,4 In this ca se re port, 
we pre sent a pa ti ent in whom en do vas cu lar in ter -
ven ti on was used to tre at fe mo ro pop li te al acu te
throm bo em bo lism that de ve lo ped du e to early
stent-re la ted pop li te al ar tery sup pu ra ti ve en dar te -
ri tis. Med li ne se arch of the Eng lish li te ra tu re in di -
ca ted that this is the first re por ted ca se of
stent-re la ted in fec ti on af ter per cu ta ne o us as pi ra ti -
on throm bec tomy, throm boly sis and ni ti nol sten t-
ing of the pop li te al ar tery.

CA SE RE PORT
A 74-ye ar-old ma le pa ti ent was ad mit ted to our
hos pi tal with cla u di ca ti on in the right lo wer ex tre -
mity for a du ra ti on of 10 days with the pre sen ce of
a blu e-co lo red fo ot for 3 days. He was hyperc ho -
les te ro le mic and a smo ker for the last 50 ye ars. No
ot her risk fac tors for at he rosc le ro sis we re iden ti fi -
ed. Upon his physi cal exa mi na ti on, all left lo wer
ex tre mity pul ses we re pal pab le. Ho we ver, the right
lo wer ex tre mity pul ses we re ab sent with ex cep ti on
of the fe mo ral ar tery. He had a blu e dis co lo ra ti on
be low the kne e with sen sa ti on of cold ness and pa -
in. No mo tor or sen sory loss was pre sent. Right lo -
wer ex tre mity an gi og raphy was per for med
re ve a ling occ lu si on of the pop li te al ar tery and all
thre e pro xi mal cru ral ar te ri es (Fi gu re 1a).

En do vas cu lar ap pro ach was cho sen be ca u se
the pa ti ent first app li ed to the in ter ven ti o nal ra di -
o logy de part ment and as well as the fact that su ba -
cu te occ lu si on of all thre e pro xi mal right ex ter mity
cru ral ar te ri es with throm bus was pre sent. They
co uld se lec ti vely be en te red and as pi ra ted using en-
do vas cu lar tech ni qu e.

Occ lu si on du e to throm bo em bo lism was de -
mons tra ted in the right pop li te al and pro xi mal cru -
ral ar te ri es. Throm bo as pi ra ti on was per for med on
the throm bi in the pop li te al and cru ral ar te ri es
using 5F and 6F gu i de cat he ters. A dis sec ti on ac ci -
den tally oc cu red in the pop li te al ar tery du ring

throm bo as pi ra ti on, which re qu i red imp lan ta ti on of
a self-ex pan ding 6x40 mm ni ti nol stent (Pro te ge
GPS, EV3, St. Pa ul, MN, USA)  in the pop li te al ar-
tery (Fi gu re 1b). Con trol an gi og raphy sho wed re ca -
na li za ti on.

The pa ti ent re ce i ved an ti co a gu la ti on the rapy
with he pa rin (5000 U bo lus and 1000 U of in fu si on
the re af ter) du ring and af ter the pro ce du re. The do -
se of he pa rin was ad jus ted to a tar get aPTT of 60-
90s. Acetyl sa li ci lic acid at a do se of 300 mg/day
was ini ti a ted af ter en do vas cu lar tre at ment to be
con ti nu ed in de fi ni tely. The pa ti ent was disc har ged
fol lo wing the ad di ti on of war fa rin so di um the rapy
with the tar get in ter na ti o nal nor ma li zed ra ti o
(INR) ma in ta i ned at 2-3. Un for tu na tely the pa ti ent
was on ce aga in ad mit ted with a blu e-co lo red fo ot
and pa in in the sa me ex tre mity ten days af ter disc -
har ge.

Co lor dopp ler ul tra so nog raphy in di ca ted in-
stent throm bo sis. The pa ti ent was ta ken to the in-
ter ven ti o nal an gi og raphy la bo ra tory and had an
in fu si on cat he ter (5F cat he ter, ev3, Ca li for ni a, USA)
in ser ted in to the lu men of the pre sent stent to in fu -
se tPA (tis su e plas mi no gen ac ti va tor) at a do se of
1mg/ ho ur (Fi gu re 2a). Re si du al throm bi we re as pi -
ra ted 4 ho urs la ter. A se cond stent was imp lan ted
pro xi mal to the ori gi nal stent (Pro te ge GPS, EV3,
St. Pa ul, MN, USA) (Fi gu re 2b). The pa ti ent was

FIGURE 1a: Right lower extremity angiography before first stenting.
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then trans fer red to the in-pa ti ent cli nic. He was, he-
pa ri ni zed and then war fa ri ni zed (He pa rin was gi -
ven at a do se of 5000 IU in tra ve no usly bo lus, and
was con ti nu ed in tra ve no usly (1000IU/h)). 

Upon de tec ti on of high fe ver two days af ter
ad mit i on, the pa ti ent’s blo od was cul tu red, in di ca -
ting the pre sen ce of Staph ylo coc cus au re us. A ca se-
sen si ti ve an ti bi o tic, sul bac tam-am pi sil lin, was
ad mi nis te red. Du ring the first we ek of ob ser va ti -
on, co lor dopp ler ul tra so nog raphy was per for med
af ter pa in, pul sa ti le mass, and ery the ma in the skin
we re de tec ted at the right pos te ri or kne e which re-
ve a led a lar ge he ma to ma and pse u do a ne urysm
with throm bo sis aro und the stent. Sur gi cal in ter -
ven ti on was in di ca ted as stent in fec ti on and throm-
bo sis we re li kely. We tho ught of stent in fec ti on
af ter a ca re ful se arch thro ugh the ava i lab le li te ra -
tu re of si mi lar ca ses. War fa rin so di um the rapy was
stop ped; vi ta min K was ad mi nis te red and 4 units of

fresh fro zen plas ma we re in fu sed. The INR le vel
was lo we red to 1.6.

The pop li te al ar tery was exp lo red in fra pop li -
te ally. An in fec ti on was iden ti fi ed in the pop li te al
fos sa. The in teg rity of the ves sel was fo und to be
bre ac hed and the stent throm bo sed with an in fec -
ted ap pe a ran ce. The stent was ex tra va sa ted. It was
des truc ted and in fec ted. The pop li te al re gi on had
an abs cess with se ri o us sup pu ra ti on tes tif ying our
sus pi ci on of stent in fec ti on. An ex ten si ve deb ri de -
ment was do ne to the in fec ted tis su es. An abo ve-
kne e to be low-kne e sap he no us ve in fe mo ro-
pop li te al bypass was per for med re sul ting in suc-
cess ful re vas cu la ri za ti on of the dis tal cir cu la ti on.
An tit hrom bo tic and an ti co a gu lant the rapy we re
be gan. S. au re us was cul ti va ted in the cul tu res ta -
ken from the in fec ted tis su es and the stent. Dres s-
ings we re ma de in open fas hi on du e to in suf fi ci ent
wo und he a ling for the du ra ti on of one we ek pos to -
pe ra ti vely. Open dres sings and deb ri de ment we re
per for med un der ste ri le con di ti ons in the ope ra ting
ro om. The wo und co uld only be su tu re-clo sed 10
days la ter. The ery the ma and ca lor (he at) in the
kne e and pop li te al re gi ons re ce ded af ter me di cal

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

FIGURE 1b: Right lower extremity angiography after the first stenting.
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the rapy. The pa ti ent was disc har ged on the 26th

pos to pe ra ti ve day af ter ge ne ral im pro ve ment. He
app li ed to our cli nic with mi ni mal disc har ge from
the in ci si on one month af ter disc har ge. Cul tu res
we re ta ken, aga in S. au re us was cul ti va ted and an-
ti bi o tics we re be gan. The disc har ge comp le tely di s-
ap pe a red 10 days af ter ini ti a ti on of tre at ment. The
pa ti ent is re ma i nes he althy at the last fol low-up 33
months af ter the ope ra ti on. 

DIS CUS SI ON

Vas cu lar cat he te ri za ti on and bal lo on an gi op lasty
ha ve be en per for med for de ca des, but in fec ti o us
comp li ca ti ons ha ve ra rely be en en co un te red.5 The
re por ted sep tic se qu e la e fol lo wing an gi op lasty in-
c lu de fe mo ro pop li te al ar tery in fec ti ons af ter an-
gi og raphy and sten ting.6 This pa ti ent had co lor
dopp ler ul tra so nog raphy be fo re di gi tal sub trac ti -
on an gi og raphy. Ac cor ding to Hogg et al, who
con duc ted a tho ro ugh re vi ew of the li te ra tu re
from 1966 to the pre sent ti me, just over 30 ca se
re ports we re fo und re gar ding in fec ti o us comp li -

ca ti ons fol lo wing pla ce ment of a ba re me tal stent.
Our pa ti ent is the first ca se in the li te ra tu re of
early ni ti nol stent-re la ted sup pu ra ti ve pop li te al
ar tery en dar te ri tis fol lo wing en do vas cu lar the rapy
of fe mo ro pop li te al acu te throm bo em bo lism occ -
lu si on.

PAT for the tre at ment of throm bo em bo lic oc-
c lu si ons of lo wer ex tre mi ti es has re cently be en the
in cre a singly pre fer red met hod as an al ter na ti ve to
sur gi cal the rapy.1 En do vas cu lar ap pro ach to throm-
bo em bo lic and at he rosc le ro tic occ lu si ons dif fer in
terms of met hod and du ra ti on. App li ca ti on ti me of
PAT is lon ger than the ot her met hods. It is a wi de-
s pre ad met hod used to apply tPA in tra lu mi nally vi -
a an in fu si on cat he ter for the tre at ment of in-stent
throm bo sis. In our ca se, in-stent throm bo sis de ve -
lo ped 10 days af ter the dep loy ment of the ini ti al
stent. Af ter wards, a se con dary stent was pla ced
pro xi mal to the ini ti al stent. All the se pro ce du res
we re ti me con su ming, which re qu i red re pe a ted in-
tra lu mi nal pro ce du res. In the ca se re port by Gi an -
no u kas et al. PAT, sten ting (Pal maz P294, Strec ker)
and throm boly sis ha ve be en app li ed for at he rosc -
le ro tic occ lu si ve di se a se of the lower ex tre mi ti es.
Stents we re pla ced in the su per fi ci al fe mo ral ar tery
(SFA) and abo ve-kne e pop li te al ar tery. In-stent
throm bo sis oc cur red fol lo wing 30-ho ur-long
throm boly tic the rapy thro ugh the in tra lu mi nal
cat he ter one we ek af ter the app li ca ti on of the ini-
ti al stent. One day la ter, stent-re la ted sup pu ra ti ve
abo ve-kne e pop li te al ar tery en dar te ri tis de ve lo -
ped.6 The re are si mi la ri ti es in both of the se ca ses;
ho we ver, the re are dif fe ren ces bet we en un derl ying
pat ho lo gi es and app li ed stents and stent lo ca li za ti -
ons. In our ca se, in fec ti on was aro und the stent
which oc cu red in the be low-kne e pop li te al ar tery.
In both ca ses, an ti bi o tic proph yla xis had not be en
gi ven be fo re in ter ven ti on.

Stent app li ca ti on to the pop li te al ar tery is a ra -
rely pre fer red met hod. Sin ce the pop li te al ar tery
si te is a mo bi le re gi on, oc cur ren ce of stent frac tu re
is a li kely pos si bi lity. In the study of Sa be ti et al., it
was re por ted that stent frac tu re was ob ser ved fol-
lo wing fe mo ro pop li te al stent app li ca ti on in 15% of
the ca ses.7 Use of ni ti nol stents im pro ved out co mes
with res pect to old stents. Ni ti nol stents re sist ex-

FIGURE 2b: Right lower extremity angiography after the second stent was 
implanted.
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ter nal de for ma ti on and can be re a so nably pla ced in
are as of fle xi on, e.g. the pro xi mal SFA, the dis tal
SFA, and the pop li te al ar tery.8

Upon re vi ew of the pub lis hed re ports, risk
fac tors men ti o ned for ba re me tal stent in fec ti on
inc lu de bre aks in ste ri le tech ni qu e, oc cult glo ve
per fo ra ti on, ina de qu a te skin pre pa ra ti on, re pe at
punc tu re of the sa me ar te ri al ac cess si te ca u sing
ne ed le tract con ta mi na ti on, pro lon ged use or re u -
se of an ind wel ling cat he ter, in cre a sed pro ce du re
ti me, punc tu re si te he ma to ma for ma ti on, less than
ide al asep tic en vi ron ment of an gi og rap hic su i tes,
ot her so ur ce of co in ci dent bac te re mi a, lon ger wi -
res and cat he ters, pas sing wi res or cat he ters thro -
ugh pre vi o usly dep lo yed stents, and dep loy ment
of mul tip le stents or mul tip le in ter ven ti ons on the
sa me or ad ja cent si tes.3,9-11 In our ca se, risk fac tors
inc lu ded re pe at punc tu re of the sa me ar te ri al ac-
cess si te ca u sing ne ed le tract con ta mi na ti on, pro-
lon ged use of an ind wel ling cat he ter, and
in cre a sed pro ce du re ti me which may ha ve be en
res pon sib le for the de ve lop ment of en dar te ri tis.
Dos lu oğ lu et al, pos tu la te se ve ral po ten ti al eti o lo -
gi es abo ut stent re la ted en dar te ri tis: [1] tran si ent
bac te re mi a thro ugh the stent ca u sing a su pe rin -
fec ti on; [2] con ta mi na ti on du ring the ori gi nal pro-
ce du re; [3] ero si on of the stent in to the der mis
with pa u city of co ve ra ge ca u sing se e ding and ar te -
ri tis se con dary to skin flo ra; and [4] un re cog ni zed
pse u do a ne urysm at the bi fur ca ti on upon comp le -
ti on of the ori gi nal pro ce du re.12 Cle arly, for each
in fec ti on, se ve ral pos sib le sce na ri os exist with no
exis ting re li ab le met hod to de ter mi ne the ac tu al
eti o logy.

In our ca se, the di ag no sis of ni ti nol stent-re le -
ted en dar te ri tis was ma de cli ni cally and ul tra so -
nog rap hi cally.  In the first we ek of ob ser va ti on,
co lor dopp ler ul tra so nog raphy was per for med af -
ter pa in, pul sa ti le mass, and ery the ma of the skin
we re de tec ted at the right pos te ri or kne e, which
re ve a led a lar ge he ma to ma and pse u do a ne urysm
with in-stent throm bo sis. The most fre qu ently em-
p lo yed mo da li ti es to di ag no se ba re me tal stent in-
fec ti ons are com pu te ri zed to mog raphy scans,
an gi og raphy, ul tra so nog rapy, and tag ged whi te
blo od cell scans.13

No con sen sus has be en re ac hed re gar ding the
proph ylac tic use of an ti bi o tics for ar te ri al stent pla -
ce ment. Only one of the ca se re ports re vi e wed ex-
p li citly dis cus sed the use of proph ylac tic an ti bi o tics
pri or to stent dep loy ment.10 Se ve ral aut hors re por -
ted that no an ti bi o tics we re ad mi nis te red.3,9,11,12 For
the ma jo rity of the re ports, the use of an ti bi o tics
re ma ins unk nown. So me prac ti ti o ners re com mend
se lec ti ve an ti bi o tic proph yla xis in the fol lo wing in-
s tan ces: for stents in ve ins for he mo di aly sis ac cess,
ac cess si te he ma to ma, re pe at ar te ri al punc tu re, di-
a be tic pa ti ents, im mu no sup pres sed pa ti ents, pa ti -
ents with cirr ho sis, long cat he te ri za ti on or long
ind wel ling she aths.3,9,11 The re is litt le harm and cost
in vol ved in proph yla xis, con si de ring that con ta mi -
na ti on typi cally oc curs du ring the ori gi nal ope ra ti -
on and that sur gi cal re pa ir can be mor bid.
The re fo re, our ins ti tu ti on now re com mends the
use of proph ylac tic an ti bi o tics pri or to imp lan ta ti -
on of an en do vas cu lar stent.9,10,13,14 An ti bi o tics sho -
uld not only be ad mi nis te red at the ti me of the
ini ti al pro ce du re, but al so du ring sub se qu ent pro ce-
du res whe re the risk of tran si ent bac te re mi a exists,
ie, co lo nos copy, den tal ex trac ti on, or re pe at ar te ri -
al ac cess for sub se qu ent pro ce du res.10,11 Bunt et al.
re por ted stent in fec ti on fol lo wing car di ac cat he te -
ri za ti on that oc cur red 22 months af ter ini ti al stent
pla ce ment des pi te ade qu a te ti me for ne o in ti mal
for ma ti on.14 Alt ho ugh ani mal stu di es sug gest that
ne o in ti mal for ma ti on is ac comp lis hed wit hin 3
months, it is dif fi cult to cor re la te this fin ding to ol -
der, di se a sed hu man ves sels.15 This wo uld be si mi -
lar to ad mi nis ti ring proph yla xis in pa ti ents with
ar ti fi ci al val ves.

Se ve ral pat ho gens ha ve be en de ter mi ned to be
ca u sa ti ve agents in stent-re la ted en dar te ri tis ca ses.
Dos lu oğ lu et al. ha ve in ves ti ga ted 21 in ci den ces in
the ir ca se re port and re vi ew. The most com mon
pat ho gen was de ter mi ned to be S. au re us with 
an in ci den ce of 76%.11 In our ca se, S. au re us was al -
so fo und to be the pat ho gen. Stent in fec ti on is al-
most al ways re la ted to bac te ri e mi a du e to the
bre a ka ge of the early sta ge sep tic en vi ron ment du -
ring stent app li ca ti on. In ani mal stu di es, in tra vas -
cu lar me tal lic stents ha ve be en shown to be a ca u se
of in fec ti on af ter syste mic bac te re mi a.15 In fec ted
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en do vas cu lar stents po se dif fi cult ma na ge ment
prob lems. Re mo val of all in fec ted tis su e and re vas -
cu la ri za ti on is of ten re qu i red. Tre at ment may 
be mor bid and can be tech ni cally chal len ging.
When pos sib le, the use of au to lo go us tis su e is pre-
fer red. The use of ho mog rafts has re cently ga i ned
po pu la rity. Ho we ver, when au to lo go us con du it or
ho mog rafts are not ava i lab le, ex tra-ana to mic re-
cons truc ti on with prost he tic ma te ri al is of ten re-
qu i red. In our ca se, the use of au to lo go us tis su e
(sap he no us ve in) graft was pre fer red. 

In conc lu si on we sho uld po int out that this is
the first ni ti nol sten ting-re la ted pop li te al ar tery en-
dar te ri tis ca se des cri bed fol lo wing en do vas cu lar

the rapy of acu te throm bo em bo lism of the lo wer
ex tre mi ti es. We be li e ve that an ti bi o tic proph yla xis
sho uld be ad mi nis te red to high-risk pa ti ents re qu -
i ring long-term en do vas cu lar the rapy with per cu -
ta ne o us as pi ra ti on throm bec tomy, in tra lu mi nal
cat he ter and stent app li ca ti on. In ca se of sup pu ra -
ti ve stent-re la ted en dar te ri tis, early di ag no sis, an-
ti bi ot he rapy, ag gres si ve sur gi cal ap pro ach,
re vas cu la ri za ti on of ex tre mity and long-term re ha -
bi li ta ti on sho uld be app li ed.
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