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Peripheral arterial disease (PAD) is most frequently caused by athe-
rosclerosis that may result in myocardial infarction (MI), stroke or
death in patients with peripheral arterial disease.1,2 The American

Oral Anticoagulant Therapy May Prevent
Mortality in Peripheral Vascular Surgery

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Atherosclerotic peripheral arterial disease is associated with an increased risk
of myocardial infarction, stroke, and death from cardiovascular causes. Antiplatelet drugs protect
from major cardiovascular events, but the role of oral anticoagulant agents is unclear in the preven-
tion of cardiovascular complications in patients with peripheral arterial disease. MMaatteerriiaall  aanndd  MMeetthh--
ooddss:: We assigned patients with peripheral arterial disease treated surgically. According to the medical
treatment in postoperative and follow-up periods, the patients were divided into two groups: Anti-
coagulant therapy [patients receiving oral anticoagulant agents with a target international normal-
ized ratio (INR)=2.0-3.0, n=78] and the patients not receiving oral anticoagulant agents (n=56). In
both groups, medical treatment was combined with antiplatelet therapy in some patients. The pri-
mary outcome was death and secondary outcome was limb amputation. RReessuullttss:: A total of 134 pa-
tients were treated surgically. The mean follow-up period was 30 months. Revision due to bleeding,
occlusion of the graft, embolism of non-treated arteries, myocardial infarction and stroke occurred
in 6 patients receiving anticoagulant therapy (7.69%) and in 5 patients not receiving anticoagulant
therapy (8.92%, p=0.48). Death and limb amputation occurred only in patients not receiving anti-
coagulant therapy (12.5%, p=0.02 and 5.4%, p=0.071). CCoonncclluussiioonn:: In patients with peripheral arte-
rial disease treated surgically, the oral anticoagulant therapy may be effective for preventing death. 

KKeeyy  WWoorrddss::  Peripheral vascular surgery; anticoagulant treatment; mortality

ÖÖZZEETT  AAmmaaçç::  Ate rosk le ro tik pe ri fe rik ar ter has ta lı ğı mi yo kard en fark tü sü, in me ve kar di yo vas kü -
ler ne den le re bağ lı ola rak ge li şen ölüm ile ris ki ile iliş ki li dir. An tip la te let ilaç lar ma jör kar di yo vas -
kü ler olay lar dan ko rur, an cak pe ri fe rik ar ter has ta lı ğı olan has ta lar da kar di yo vas kü ler
komp li kas yon la rın ön len me sin de oral an ti ko a gü lan ajan la rın ro lü be lir siz dir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::
Ça lış ma ya cer ra hi ola rak te da vi edi len pe ri fe rik ar ter has ta lı ğı olan has ta la rı seç tik. Pos to pe ra tif
dö nem de ve ta kip sı ra sın da uy gu la nan tıb bi te da vi ye gö re has ta lar iki gru ba ay rıl dı: An ti ko a gü lan
te da vi alan [oral an ti ko a gü lan ajan alan has ta lar, he def ulus la ra ra sı nor ma li ze ora nı (INR)=2,0-3,0,
n=78] ve oral an ti ko a gü lan ajan al ma yan has ta lar, (n=56). Her iki grup ta, ba zı has ta lar da tıb bi te-
da vi an tip la te let te da vi ile kom bi ne edil di. Bi rin cil so nuç ölüm ve ikin cil so nuç eks tre mi te am pu -
tas yo nu ol du. BBuull  gguu  llaarr::  Yüz otuz dört has ta cer ra hi ola rak te da vi edil di. Or ta la ma ta kip sü re si 30 ay
ol du. Ka na ma ne den li re viz yon, greft tı kan ma sı, te da vi edil me miş ar ter le rin em bo li si, mi yo kard
en fark tü sü ve in me, an ti ko a gü lan te da vi alan 6 (%7,69) has ta da, an ti ko a gü lan te da vi al ma yan 5
(%8,92) has ta da mey da na gel miş tir (p=0,48). Ölüm ve eks tre mi te kay bı sa de ce an ti ko a gü lan te da -
vi al ma yan has ta lar da gö rül dü (%12,5, p=0,02 ve %5,4, p=0,071). SSoo  nnuuçç:: Cer ra hi ola rak te da vi pe-
ri fe rik ar ter has ta lı ğı olan has ta lar da, oral an ti ko a gü lan te da vi ölü mü ön le me de et ki li ola bi lir.
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Col le ge of Car di o logy and the Ame ri can He art As-
so ci a ti on re com mend that an tip la te let the rapy is
in di ca ted to re du ce the risk of MI, stro ke, and vas-
cu lar de ath in in di vi du als with sympto ma tic at he -
rosc le ro tic lo wer ex tre mity PAD, inc lu ding tho se
with in ter mit tent cla u di ca ti on or cri ti cal limb isc -
he mi a, pri or lo wer ex tre mity re vas cu la ri za ti on (en-
do vas cu lar or sur gi cal), or pri or am pu ta ti on for
lo wer ex tre mity isc he mi a.3-6 It is al so re por ted in
the sa me gu i de li ne that, in the ab sen ce of any ot her
pro ven in di ca ti on for war fa rin, ad ding an tip la te let
the rapy to re du ce the risk of ad ver se car di o vas cu -
lar isc he mic events in in di vi du als with at he rosc le -
ro tic lo wer ex tre mity PAD is of no be ne fit and is
po ten ti ally harm ful du e to in cre a sed risk of ma jor
ble e ding.3,7 In for ma ti on re gar ding the ef fi cacy and
sa fety of oral an ti co a gu la ti on, with or wit ho ut an-
tip la te let the rapy, in pa ti ents with pe rip he ral ar te -
ri al di se a se is li mi ted.8 The re fo re, we re vi e wed a
ret ros pec ti ve analy sis to de ter mi ne whet her oral
an ti co a gu la ti on [tar get in ter na ti o nal nor ma li zed
ra ti o (INR) 2.0 to 3.0] the rapy has sal va ged from
mor ta lity and limb am pu ta ti on in pa ti ents with
PAD.

MA TE RI AL AND MET HODS

The da ta we re re vi e wed ret ros pec ti vely in Car di o -
vas cu lar Cli nics at Kon ya Tra i ning and Re se arch
Hos pi tal bet we en Ju ne 2008 and Sep tem ber Ap ril
2013. At he rosc le ro tic pe rip he ral ar te ri al di se a se as
at he rosc le ro sis of the ar te ri es of the lo wer ex tre -
mi ti es was eli gib le for en roll ment in the study. At -
he rosc le ro sis of the lo wer ex tre mi ti es was de fi ned
as in ter mit tent cla u di ca ti on with ob jec ti ve evi den -
ce of pe rip he ral ar te ri al di se a se, isc he mic pa in at
rest, non-he a ling ul cers or fo cal gan gre ne, pre vi o -
us am pu ta ti on, or ar te ri al re vas cu la ri za ti on. All pa-
ti ents had symptoms inc lu ding both in ter mit tent
cla u di ca ti on and cri ti cal limb isc he mi a. Ane ury -
sma tic di se a se and em bo lec tomy we re exc lu ded
from the da ta. Pe rip he ral vas cu lar sur gery inc lu -
ded ma inly aor to-bi fe mo ral and fe mo ro pop li te al
bypass. Dis tal bypass of lo wer ex tre mity and ex tra-
ana to mic bypass we re al so inc lu ded in the re vi ew. 

Ge ne ral anest he si a and spi nal/epi du ral anest -
he si a we re used to per form the sur gery ac cor ding

to the pri mary pat ho logy of the pa ti ents. Grafts of
dac ron, poly tet raf lu o ro eth yle ne with or wit ho ut
ring, sap he no us ve in and bi o lo gi cal grafts we re
cho sen to bypass whi le per for ming sur gery. 

Pa ti ents we re di vi ded in to two gro ups ac cor -
ding to the whet her they ha ve an ti co a gu lant the r-
apy or not. Pa ti ents who tre a ted sur gi cally
ran domly re ce i ved oral an ti co a gu lant the rapy in
the pos to pe ra ti ve pe ri od. An tip la te let agents inc -
lu ding clo pi dog rel and as pi rin (re com men ded do se,
81 to 325 mg per day) we re al so ad ded to the me d-
i cal the rapy in su i tab le pa ti ents. Af ter the ope ra ti -
on, INR va lu es we re me a su red every month or
mo re fre qu ently. Pa ti ents we re fol lo wed for a mi -
ni mum of 2.5 ye ars or a ma xi mum of 4.5 ye ars. 

Dopp ler ul tra so und and mag ne tic re so nan ce
ima ging we re the to ols to de ter mi ne the pa tency of
the grafts. Ejec ti on frac ti on of left ven tric le was
me a su red by the met hods of trans tho ra cic ec ho -
car di og raphy and myo car di al scin tig raphy. 

The pri mary out co me was de ath from all ca u -
ses and the se con dary out co me was limb am pu ta ti -
on oc cur ring in the pos to pe ra ti ve and fol low-up
pe ri ods. Ca u ses of de ath we re as fol lows: as pi ra ti on
pne u mo ni a, myo car di al in farc ti on, acu te re nal in-
suf fi ci ency and sep sis. 

STA TIS TI CAL ANALY SIS

Con ve ni en ce of qu an ti ta ti ve da ta on nor mal dis tri -
bu ti on was exa mi ned with Kol mo go rov Smir nov
test. If da ta we re not nor mally dis tri bu ted, the
analy ses we re per for med with Mann Whit ney U
test in the gro ups. Des crip ti ve sta tis tics we re shown
as me di ans (25-75 per cen ti les). Qu a li ta ti ve da ta
we re analy zed with Chi-squ a re test, and the des -
crip ti ve sta tis tics we re de mons tra ted as fre qu en ci -
es (per cen ta ge). p<0.05 was con si de red sta tis ti cally
sig ni fi cant.

RE SULTS

The ba se li ne cha rac te ris tics of the pa ti ents par ti ci -
pa ting in the study are shown in Tab le 1. The me -
an age was 60 ye ars in pa ti ents re ce i ving
an ti co a gu lant the rapy and 7.7% of them we re fe-
ma les. The me an age was 68 ye ars in pa ti ents not
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re ce i ving an ti co a gu lant the rapy and 10.7% of them
we re fe ma les (p=0.001). 37.2% of the pa ti ents re-
ce i ving an ti co a gu lant the rapy and 16% of the pa ti -
ents not re ce i ving an ti co a gu lant the rapy had so me
form of an tip la te let the rapy inc lu ding clo pi dog rel
and acety lsa licy lic acid (p=0.039 and p=0.398, res -
pec ti vely). The re we re no sig ni fi cant dif fe ren ces in
the use of ot her me di ca ti ons bet we en the two pa-
ti ent po pu la ti ons.

Du ring fol low-up, Dopp ler ul tra so und and
mag ne tic re so nan ce ima ging we re per for med pos t-
o pe ra ti vely in sympto ma tic pa ti ents (Tab le 2). The
graft was occ lu ded in 3 pa ti ents un der the vi si on of
Dopp ler ul tra so und and in 2 pa ti ents un der the
scre e ning of mag ne tic re so nan ce. Poly tet raf lu o ro -
eth yle ne with ring (n=1), poly tet raf lu o ro eth yle ne
(n=1) and sap he no us ve in graft (n=1) we re iden ti -
fi ed to be occ lu ded with Dopp ler ul tra so und. Sap -
he no us ve in graft (n=2) was iden ti fi ed occ lu ded
with mag ne tic re so nan ce ima ging. The re we re no
sta tis ti cally sig ni fi cant dif fe ren ces in the use of the -
se grafts with the se ra di o lo gi cal to ols bet we en the
two pa ti ents po pu la ti on (p=0.522 and p=0.991 res -
pec ti vely). 

The first pri mary out co me (all ca u ses of mor-
ta lity) oc cur red in 7 of the 56 pa ti ents not re ce i -
ving an ti co a gu lant the rapy, as com pa red with 0 of
the 78 pa ti ents re ce i ving an ti co a gu lant the rapy
(0%) (p=0.002). The se cond out co me (limb am pu -
ta ti on) oc cur red in 3 pa ti ents not re ce i ving an ti co -
a gu lant the rapy, as com pa red with 0 of the 78
pa ti ents re ce i ving an ti co a gu lant the rapy (0%) (0%)
(p=0.071). 

DIS CUS SI ON

Ad ding an an ti co a gu lant (such as war fa rin) to an-
tip la te let the rapy wo uld in cre a se the be ne fit of an-
tip la te let agents by re du cing the in ci den ce of ma jor
car di o vas cu lar events in pa ti ents with pe rip he ral
ar te ri al di se a se.4,5 This ide a was the re sult of the fa-
vo rab le ef fects of the com bi na ti on of mo de ra te-in -
ten sity oral an ti co a gu lant and an tip la te let the ra pi es
in pa ti ents with co ro nary ar tery di se a se.9-12 So me
ran do mi zed tri als ref lec ted this hypot he sis, but
they had va ri ab le cli ni cal prac ti ces.8,13

In the WA VE tri al and the De part ment of Ve -
te rans Af fa irs Co o pe ra ti ve Study, the aut hors in-
ves ti ga ted the ef fi cacy and sa fety of com bi na ti on
an tit hrom bo tic the rapy with an an tip la te let agent
and an oral an ti co a gu lant (tar get INR, 2.0 to 3.0)
over the ef fi cacy and sa fety of an tip la te let the rapy
alo ne in pa ti ents with pe rip he ral ar te ri al di se a se.
Both tri als fo und that com bi na ti on the rapy was not
mo re ef fec ti ve than an tip la te let the rapy alo ne in
pre ven ting ma jor car di o vas cu lar comp li ca ti ons. 

Non-

Anticoagulant anticoagulant 

therapy therapy p value

Age 60.50(54.75-66) 68(61-71) 0.001

Female 7.7 (%) 10.7 (%) 0.766

Diabetes mellitus 16.7 (%) 14.3 (%) 0.894

Hypertension 14.1 (%) 32.1 (%) 0.022

Chronic obstructive 7.7 (%) 5.4(%) 0.734

pulmonary disease

Chronic ishemic 26.9 (%) 25 (%) 0.96

heart disease

Ejection fraction 60(42.75-65) 60(45-60) 0.587

Claudication 80.8 (%) 66.1 (%) 0.084

Critical limb ischemia 10.3 (%) 7.1 (%) 0.752

Wound 9.0 (%) 3.6 (%) 0.303

Reoperation 14.1 (%) 7.1 (%) 0.326

TABLE 1: Baseline characteristics of the patients.

Non-

Anticoagulant anticoagulant 

therapy therapy p value

Postoperative complications 7.7 (%) 8.9 (%) 1

Medical treatment after surgery

Clopidogrel 21.8 (%) 7.1 (%) 0.039

Acetylsalicylic acid 15.4 (%) 8.9 (%) 0.398

Follow-up

Graft patency

Doppler ultrasound 14.1 (%) 8.9 (%) 0.522

Magnetic resonance imaging14.1 (%) 12.5 (%) 0.991

Limb amputation 0 (%) 5.4 (%) 0.071

Mortality 0 (%) 12.5 (%) 0.002

TABLE 2: Follow-up of the patients.
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HE MORR HA GIC EVENTS

The pa ti ents of the se two tri als had suf fe red from
se ri o us ble e ding and he morr ha gic stro ke. The ra -
tes of se ri o us ble e ding and he morr ha gic stro ke
among pa ti ents re ce i ving a com bi na ti on of oral an-
ti co a gu lant and an tip la te let the rapy we re high in
the WA VE tri al (5.5 of 100 and 0.51 of 100 pa ti -
ent-ye ars, res pec ti vely). The se re sults are si mi lar
to the De part ment of Ve te rans Af fa irs Co o pe ra ti -
ve Study; among pa ti ents re ce i ving oral an ti co a -
gu lant the rapy and as pi rin we re 4.1 of 100 and
0.61 of 100 pa ti ent-ye ars, res pec ti vely.14 The re fo -
re, it ap pe ars that pa ti ents with pe rip he ral ar te ri al
di se a se tre a ted with oral an ti co a gu la ti on may be
mo re li kely to ha ve ble e ding comp li ca ti ons, inc lu -
ding he morr ha gic stro ke, com pa red to pa ti ents
with co ro nary ar tery di se a se.15 In our study, we
did not ob ser ve any se ri o us ble e ding or he morr -
ha gic stro ke in our pa ti ent po pu la ti on, this is be ca -
u se of clo se mo ni to ring of INR va lu es in every two
we eks, or the most li kely exp la na ti on for this fin -
ding is, chan ce. 

MOR TA LITY AND MOR BI DITY

Mor ta lity ra te as so ci a ted with the oral an ti co a gu -
la ti on the rapy in pa ti ents with pe rip he ral vas cu lar
di se a se was unex pec ted. The an ti ci pa ted se con dary
be ne fit of oral an ti co a gu la ti on the rapy is to re du ce
the risk of mor ta lity from he art di se a se or ce reb ral
vas cu lar di se a se. In a pros pec ti ve ran do mi zed
study, the aut hors fo und that de ath (2.8%) ra te
from he art di se a se and stro ke was si mi lar in the
war fa rin+As pi rin gro up (tar get INR, 1.3 to 1.8) as
com pa red to the as pi rin gro up (100 mg; 3.0%).13

The se ob ser va ti ons we re fo und to be con sis tent
with the re sults of the Throm bo sis Pre ven ti on Tri -
al (TPT).16 Li ke wi se, non fa tal myo car di al in farc ti -
on oc cur red at the sa me fre qu ency (3.7%) in each

gro up, as did non fa tal stro ke (1.3%). In our study,
the de ath was se en only in non-an ti co a gu lant the -
rapy gro up (12.5%), this exp la na ti on was sup por -
ted by the ad van ced age com pa red to the ot her
gro up (p=0.001). 

Cri ti cal limb isc he mi a is the most ad van ced
form of pe rip he ral ar te ri al di se a se and it is as so ci a -
ted with a high risk of car di o vas cu lar events, inc -
lu ding ma jor limb loss. Ob ser ved pro ba bi lity of
1-ye ar am pu ta ti on-fre e sur vi val and the as so ci a ted
ha zard ra ti os for de ath or ma jor am pu ta ti on at 1 ye -
ar, stra ti fi ed by the PRE VENT III (PI I I) cri ti cal
limb isc he mi a risk sco re we re as fol lows; 86.4% at
low risk (≤3), 74.1% at me di um risk (4-7) and
56.1% at high risk (≥8).17 In our study, only 7.1% of
the pa ti ents had cri ti cal limb isc he mi a and 5.4% of
the pa ti ents had limb am pu ta ti on in non-an ti co a -
gu lant the rapy gro up (p=0.071). This re sult was
sur pri sing, ho we ver, it did not re ach a sta tis ti cal
sig ni fi can ce. 

The re are se ve ral li mi ta ti ons of this study.
First, both gro ups ha ve small num ber of pa ti ents to
re ach sta tis ti cally sig ni fi cant re sults. Se cond, the
re a sons of mor ta lity are unc le ar be ca u se of the mis -
sing da ta. Fi nally, li mi ted da ta ma kes dif fi cult to
com ment the re sults.

CONC LU SI ON

We com pa red the ef fects of an ti co a gu lant the rapy
on mor ta lity and limb am pu ta ti on in pa ti ents with
pe rip he ral vas cu lar sur gery. We conc lu ded that an-
ti co a gu lant the rapy may be ef fec ti ve for pre ven ting
mor ta lity. 
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