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The Results of Carotid-Subclavian Bypass
in a Single Institute

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  We present our patients who underwent carotico-subclavian bypass operation either
for subclavian steal syndrome or for subclavian artery revascularization prior to thoracic endovascular
aneursym repair procedures. MMaatteerriiaall  aanndd  MMeetthhooddss:: We performed 16 carotico-subclavian bypass operations
between August 2009-November 2013 in our department. Nine patients were operated for subclavian steal syn-
drome with subclavian artery occlusion and 7 patients were operated before thoracic endovascular stent graft-
ing for type III aortic dissection or the thoracic aneursym necessitating left subclavian artery occlusion.
Fourteen male (87.5%) and 2 female (12.5%) patients with their ages ranging between 55-74 (mean 66.3) years
were operated. All operations were performed under general anesthesia with a supraclavicular incision. In 14
patients, 8-mm Dacron grafts were used and in 2 patients 8 mm polytetrafluoroethylene grafts were used.
Anastomoses were done in end-to-side fashion. RReessuullttss::  Radial artery pulses were palpable in all the patients
after the operation, and their complaints like left arm pain or dizziness were resolved. Early 30-day morbid-
ity was 6.2 % with one patient experiencing puffiness and pain at the left shoulder two weeks after the oper-
ation, due to seroma which was drained percutaneously under ultrasonography guidance after diagnosis. No
perioperative stroke or minor cerebrovascular events were observed. One patient who had a native carotid ar-
tery tortuosity and cerebral artery aneurysm suffered from carotid-subclavian bypass graft thrombosis 2 days
after the operation, with an early graft thrombosis rate of 6.2 %. No carotid-subclavian procedure related mor-
talities were observed. Patients to have thoracic endovascular aortic repair (TEVAR) procedures with a re-
quirement of intentional left subclavian artery (LSA) coverage were primarily operated for carotico-subclavian
graft interposition to provide LSA revascularization, and subsequently TEVAR procedure was performed.
CCoonncclluussiioonn::  Carotico-subclavian bypass is a safe procedure with good surgical results.

KKeeyy  WWoorrddss::  Carotico-subclavian bypass; subclavian steal syndrome; vertebrobasilar insufficiency

ÖÖZZEETT  AAmmaaçç::  Subklaviyan çalma sendromu nedeniyle veya torasik endovasküler girişimlere ek olarak uy-
guladığımız karotis-subklaviyan baypas ameliyatı sonuçlarımızı sunmaktayız. GGeerreeçç  vvee  YYöönntteemmlleerr::  Ağus-
tos 2009-Kasım 2013 tarihleri arasında kliniğimizde 16 hastada karotis-subklaviyan baypas ameliyatı yapıldı.
Dokuz hastada subklaviyan arter stenozu sonucu subklaviyan çalma sendromu olması nedeniyle, 7 hastada
da tip III aort diseksiyonu ve anevrizması sebebiyle torasik endovasküler stent greftleme prosedüründe sol
subklaviyan arterin kapatılması gereksinimi sebebiyle karotis-subklaviyan baypas ameliyatı yaptık. Hasta-
ların 2’si kadın (%12,5) ve 14’ü erkek (%87,5) idi ve yaşları 55-74 (ortalama 66,3) yıl arasında değişiyordu.
Tüm ameliyatlar genel anestezi altında supraklaviküler insizyonla yapıldı. On dört hastada 8 mm Dacron
greft, 2 hastada 8 mm politetrafloroetilen greft kullanıldı. Anastomozlar uç-yan şeklinde yapıldı. BBuullgguullaarr::
Tüm hastalarda radial arter nabızları ameliyat sonrası palpabl oldu ve hastaların sol kolda ağrı ve baş dön-
mesi gibi şikayetleri, ameliyat sonrasında geçti. Erken 30 günlük morbidite oranı 1 hastada görülen seroma
ile %6,2 olarak saptandı; ameliyattan 2 hafta sonrasında sol omzunda ağrı ve şişkinlik şikayeti ile başvuran
hastada tespit edilen seroma, ultrasonografi eşliğinde perkutan olarak boşaltıldı. Hiçbir hastada periopera-
tif stroke veya minor serebrovasküler olay gözlenmedi. Erken greft trombozu oranı %6,2 idi; nativ karotis
arterinde tortiyozite ve serebral arter anevrizması olan 1 hastada ameliyattan iki gün sonra greft trombozu
gelişti. Karotis-subklaviyan baypas prosedürüne bağlı hiç mortalite gözlenmedi. Torasik endovasküler aorta
onarımı (TEVAR) yapılacak ve sol subklaviyan arterin kapatılması gereken hastalarda, öncelikle karotis-
subklaviyan baypas ile subklaviyan arter revaskülarizasyonu sağlanarak, sonrasında TEVAR prosedürü uy-
gulandı. SSoonnuuçç::  Karotis-subklaviyan baypas ameliyatının, iyi cerrahi sonuçlar ve teknik olarak kolay
uygulanabilirliği sebebiyle güvenli bir cerrahi yaklaşım olduğunu düşünüyoruz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Karotiko-subklavyen baypas; subklavyen çalma sendromu; vertebrobaziller yetmezlik 

DDaa  mmaarr  CCeerr  DDeerrgg  22001133;;2222((33))::228855--9911

Aslıhan KÜÇÜKER,a

Mete HIDIROĞLU,a

Levent ÇETİN,a

Ayşegül KUNT,b

Fethi SAĞLAM,a

Hüseyin BAYRAM,a

Abdülkadir BİLGİÇ,a

Ünsal ERÇELİK,a

Murat CANYİĞİT,c

Tülin GÜMÜŞ,d

Erol ŞENERa

Departments of 
aCardiovascular Surgery,
cRadiology,
dAnaesthesiology and Reanimation,
Atatürk Training and Research Hospital, 
Ankara
bDepartment of Cardiovascular Surgery,
Yüzüncü Yıl University Faculty of Medicine,
Van

Ge liş Ta ri hi/Re ce i ved: 14.11.2013 
Ka bul Ta ri hi/Ac cep ted: 17.12.2013

Ya zış ma Ad re si/Cor res pon den ce:
Aslıhan KÜÇÜKER
Atatürk Training and Research Hospital,
Department of Cardiovascular Surgery,
Ankara,
TÜRKİYE/TURKEY
asliastan@yahoo.com

doi: 10.9739/uvcd.2013-38041 

Cop yright © 2013 by
Ulusal Vasküler Cerrahi Derneğ

ORİJİNAL ARAŞTIRMA   Karotis Arter Hastalıkları



Damar Cer Derg 2013;22(3)286

Aslıhan KÜÇÜKER et al. THE RESULTS OF CAROTID-SUBCLAVIAN BYPASS IN A SINGLE INSTITUTE

ubc la vi an ar tery le si ons re qu i ring ar te ri al re-
cons truc ti on are re la ti vely un com mon.
Sympto ma tic subc la vi an ar tery at he rosc le ro -

sis sho uld be tre a ted sin ce it can ca u se sig ni fi cant
mor bi dity. Pa ti ents can be asym pto ma tic or va ri o -
us symptoms can be se en du e to pos te ri or ce reb ral
or up per ex tre mity isc he mi a. The left subc la vi an
ar tery (LSA) is sa id to be mo re of ten at he rosc le ro -
tic com pa red to the right, and it is in vol ved in ap-
pro xi ma tely 70% of sympto ma tic ca ses.1

Ex tra-tho ra cic re vas cu la ri za ti on (ca ro tid-subc la vi -
an bypass graf ting, subc la vi an-ca ro tid trans po si ti -
on, ca ro tid-ca ro tid bypass, subc la vi an-subc la vi an
bypass, axil lo-axil lary bypass graf ting) and per cu -
ta ne o us bal lo on an gi op lasty (PTA) or sten ting are
the pri mary tre at ment op ti ons for subc la vi an ar-
tery ste no sis or occ lu si on.  Arm isc he mi a ca u sing
cla u di ca ti on, rest pa in or trop hic chan ges, sympto -
ma tic subc la vi an ste al or symptoms of ver teb ro ba -
sil lar in suf fi ci ency (VBI) may com po se the
in di ca ti ons for sur gery.2 VBI on arm exer ti on and
ret rog ra de ver teb ral flow do cu men ted with dup lex
ul tra so und scan ning and an gi og raphy are use ful for
the di ag no sis. In the pre vi o us ye ars, subc la vi an ar-
te ri al at he rosc le ro sis used to be the only in di ca ti on
for ca ro tid-subc la vi an bypass, but re cently, with
the ad van cing tech ni qu es of en do vas cu lar pro ce -
du res for aor tic pat ho lo gi es, ca ro ti co-subc la vi an
bypass has be co me a pre fer red ap pro ach for LSA
re vas cu la ri za ti on in pa ti ents ne ces si ta ting LSA sal-
va ge in tho ra cic en do vas cu lar aor tic re pa ir 
(TE VAR) pro ce du res. We pre sent our sur gi cal ex-
pe ri en ce with ca ro ti co-subc la vi an bypass pro ce du -
re for both in di ca ti ons. 

MA TE RI AL AND MET HODS

We per for med 16 ca ro ti co-subc la vi an bypass ope -
ra ti ons in a fo ur-ye ar ti me in ter val bet we en Au-
gust 2009-No vem ber 2013, in our de part ment. We
analy zed the pa ti ents’ re cords ret ros pec ti vely. The
pa ti ents we re analy zed in two dif fe rent gro ups, ac-
cor ding to the in di ca ti on for ca ro ti co-subc la vi an
bypass pro ce du re (Gro up I and Gro up II). Gro up I
inc lu ded 9 pa ti ents who we re ope ra ted for subc la -
vi an ste al syndro me with subc la vi an ar tery occ lu -
si on or ste no sis. Gro up II inc lu ded 7 pa ti ents who

we re ope ra ted ad junc ti ve to  tho ra cic en do vas cu lar
stent graf ting for type III aor tic dis sec ti on and tho-
ra cic ane urysm ne ces si ta ting left subc la vi an ar tery
sac ri fi ce. Fo ur te en ma le (87.5%) and 2 fe ma le
(12.5%) pa ti ents (one had subc la vi an ar tery occ lu -
si on and the ot her un der go ing a TE VAR pro ce du -
re) with the ages bet we en 55-74 (me an 66.3) ye ars
un der went ca ro ti co-subc la vi an bypass in our ins -
ti tu ti on. In Gro up I, 7 of the pa ti ents had subc la vi -
an ar tery occ lu si on and 2 had sig ni fi cant ste no sis.
All of the pa ti ents in our se ri es had a left si ded at -
he rosc le ro tic le si on. De mog rap hic va ri ab les of the
pa ti ents are sum ma ri zed in Tab le 1. All pa ti ents in
Gro up I had an ini ti al ca ro tid ar tery Dopp ler ul tra -
so nog raphy and sub se qu ent com pu te ri zed to mog -
rap hic (CT) or di gi tal sub trac ti on an gi og rap hic
(DSA) eva lu a ti on to as sess subc la vi an ar tery ste no -
sis or occ lu si on pri or to sur gery. All pa ti ents in
Gro up II had al re ady be en eva lu a ted for a TE VAR
pro ce du re with a com pu te ri zed an gi og raphy, and
no ot her exa mi na ti ons we re re qu i red.

All ope ra ti ons we re per for med un der ge ne ral
anest he si a with a sup rac la vi cu lar in ci si on ap pro xi -
ma tely 1 cm abo ve and pa ral lel to cla vic le (Fi gu re
1A). A me ti cu lo us dis sec ti on of subc la vi an and
com mon ca ro tid ar te ri es is per for med (Fi gu re 1B).
A 8 mm Dac ron graft was used for 14 pa ti ents, and
a 8 mm poly tet raf lu o ro eth yle ne (PTFE) graft was
used for two pa ti ents. Anas to mo ses we re do ne in
end-to-si de fas hi on. Both ca ro tid and subc la vi an
ar tery anas to mo ses we re do ne with vas cu lar clamps
pro vi ding to tal occ lu si on of the both ves sels as se -
en in Fi gu re 2, af ter in tra ve no us ad mi nis tra ti on of
5000 uni tes of stan dart he pa rin. In the in ten si ve ca -
re unit, low mo le cu lar we ight he pa rin was or de red
un til disc har ge, com bi ned with an an ti ag gre gant
the rapy with acety lsa licy lic acid.

n= 15 Percentage (%)

Female 2 13.3

Male 13 86.6

Hypertension 9 60

Diabetes mellitus 3 20

Coronary artery disease 3 20

TABLE 1: Demographic variables.



Cli ni cal fol low up was ob ta i ned with ro u ti ne
physi cal exa mi na ti on and arm Dopp ler ul tra so und
as sess ments in so me pa ti ents. Re so lu ti on of symp-
toms was al so chec ked. Pre sen ce of pe rip he ral ar-
te ri al pul ses in the ip si la te ral arm con fir med by
Dopp ler ul tra so und was con si de red as a graft pa-
tency. Furt her ima ging mo da li ti es li ke CT/mag ne -
tic re so nan ce an gi og raphy or DSA we re not
re qu i red. In ca ses whom ca ro ti co-subc la vi an by-
pass ope ra ti on was per for med pri or to TE VAR pro-
ce du re, pos to pe ra ti ve ro u ti ne CT an gi og raphy
con trol for eva lu a ting en do vas cu lar le aks con fir -
med the ca ro ti co-subc la vi an bypass graft pa tency
as well. An gi og rap hic ima ge of a ca ro ti co-subc la -
vi an bypass graft du ring TE VAR pro ce du re is
shown in Fi gu re 3.

In our pa ti ent co hort, all pa ti ents ope ra ted for
subc la vi an ar tery ste no sis or occ lu si on had a left si -
ded di se a se and no right subc la vi an ar tery ste no sis
was de tec ted. The most fre qu ently se en symptom
was left arm pa in and numb ness in 5 pa ti ents, ver-
ti go in 2, tem po rary vi si on loss in 1 and re pe ti ti ve

synco pe at tacks in 1 pa ti ent. All pa ti ents sche du -
led for a TE VAR pro ce du re un der went a left ca ro -
ti co-subc la vi an bypass ope ra ti on two days be fo re
the plan ned TE VAR pro ce du re ex cept 1 pa ti ent in
whom both pro ce du res we re per for med at the sa -
me sta ge (ca ro ti co-subc la vi an bypass pro ce du re and
a sub se qu ent TE VAR).

RE SULTS

Ra di al ar tery pul ses we re pal pab le in all pa ti ents af -
ter the ope ra ti on with re sol ved comp la ints as left
arm pa in or diz zi ness. All had one- night stay in
the in ten si ve ca re unit. No ma jor or mi nor ne u ro -
lo gi cal comp li ca ti ons we re ob ser ved. One pa ti ent
in Gro up I  with a   na ti ve ca ro tid ar tery tor tu o sity
and ce reb ral ar tery ane urysm (he co uld not be an-
ti co a gu la ted) suf fe red from ca ro tid-subc la vi an by-
pass graft throm bo sis two days af ter the ope ra ti on.
He un der went a re-ope ra ti on, and the graft was cut
ne ar the ca ro tid anas to mo sis. Af ter re mo ving the
trom bo tic ma te ri al and pro vi ding flow in si de the
graft, the graft was re-anas to mo zed to the ca ro tid
ar tery to a mo re dis tal and stra ight seg ment. The
graft flow was pa tent af ter the pro ce du re. The pa-
ti ent did not ex pe ri en ce any ne u ro lo gic events.
Early graft throm bo sis was  ob ser ved in 1 (6.2%)
pa ti ent.

Anot her pa ti ent suf fe red from puf fi ness and
pa in at the left sho ul der two we eks af ter the ope -
ra ti on be ca u se of se ro ma, which was dra i ned per-
cu ta ne o usly un der ul tra so nog rap hic gu i dan ce.
Early 30 day mor bi dity was 6.2% with se ro ma be -

Damar Cer Derg 2013;22(3) 287

THE RESULTS OF CAROTID-SUBCLAVIAN BYPASS IN A SINGLE INSTITUTE Aslıhan KÜÇÜKER et al.

FI GU RE 1: A) Sup rac la vi cu lar in ci si on 1 cm pa ral lel and abo ve cla vic le, ster-
nal seg ment. B) Ex po su re of the com mon ca ro tid ar tery and subc la vi an ar-
tery. 

FI GU RE 2: A, B) Anas to mo sis of Dac ron graft to com mon ca ro tid ar tery and subc la vi an ar tery  with vas cu lar clam ping C) Ima ge of comp le ted ca ro ti co-subc la -
vi an bypass graft.



ing the only mor bi dity se en. One pa ti ent with a
pre vi o us co ro nary bypass ope ra ti on his tory with
con co mi tant LSA ste no sis had an gi na du e to co ro -
nary ste al syndro me. Af ter the ca ro tid-subc la vi an
bypass pro ce du re, his car di ac comp la ints re sol ved
as well. Pa ti ents to ha ve TE VAR pro ce du res we re
pri ma rily ope ra ted for ca ro ti co-subc la vi an bypass
pro ce du re and a sub se qu ent TE VAR pro ce du re was
per for med af ter wards. 

No pe ri o pe ra ti ve stro ke or mi nor ce reb ro vas -
cu lar events we re ob ser ved. No mor ta lity was ob-
ser ved du e to the ca ro ti co subc la vi an bypass
pro ce du re. Ne vert he less, mor ta lity was se en in two
pa ti ents who un der went ad di ti o nal car di ac and en-
do vas cu lar pro ce du res af ter an une vent ful ca ro ti -
co-subc la vi an bypass ope ra ti on. Both pa ti ents we re
sche du led for TE VAR pro ce du re. Among the se pa-
ti ents, one with a tho ra cic ane urysm (to get her with
Par kin son’s di se a se and ot her syste mic co mor bi di -
ti es) suf fe red chest pa in in the car di o vas cu lar sur-
gery ward du ring an une vent ful pos to pe ra ti ve
fol low up. He un der went a co ro nary an gi og raphy,
and a left ma in co ro nary ar tery ste no sis was de tec -
ted. The plan ned TE VAR pro ce du re was post po -
ned, and he un der went co ro nary bypass ope ra ti on,
but he had ne u ro lo gic se qu e la e in the in ten si ve ca -
re unit. He had pul mo nary prob lems le a ding to car-
di o pul mo nary fa i lu re in pos to pe ra ti ve ninth day.
The ot her pa ti ent was a 74-ye ar-old man with
chro nic re nal fa i lu re and ad di ti o nal co mor bi di ti es
who un der went an EVAR+TE VAR pro ce du re for
Craw ford type II aor tic ane urysm two days af ter

the ca ro ti co-subc la vi an bypass ope ra ti on. In the in-
ten si ve ca re unit fol low up, re nal and pul mo nary
fa i lu res oc cur red and the pa ti ent di ed on pos to pe -
ra ti ve 11th day. Both te pa ti ents had des cen dant aor-
tic ane urysms and pre o pe ra ti ve syste mic risk fac tors
as old age, chro nic obs truc ti ve pul mo nary dysfunc -
ti on and chro nic com pen sa ted re nal fa i lu re. 

Early 30 day graft pa tency was 93.75% (1 pa-
ti ent ex pe ri en ced graft throm bo sis). Af ter the 
re-ope ra ti on of this pa ti ent, the graft was re a nas -
to mo zed pro vi ding flow pa tency. La te graft pa-
tency at abo ut 18 months was 100% in the 5
pa ti ents who ca me for hos pi tal vi sits at the fol low
up in Gro up I and in all the pa ti ents who un der -
went TE VAR pro ce du res; all had pos to pe ra ti ve
com pu te ri zed to mog raphy con trols ro u ti nely do ne
for en do le ak se arch sho wing that the grafts we re
pa tent in Gro up II. Im me di a te re li ef of symptoms
was ac hi e ved in 100% of pa ti ents with no ne of the
pa ti ents suf fe ring la te re cur rent symptoms.

DIS CUS SI ON

Iso la ted ste no tic or occ lu si ve le si ons of the subc la -
vi an ar tery are usu ally asym pto ma tic be ca u se of the
rich ar te ri al col la te ral supply of the he ad, neck and
sho ul der. The se le si ons can ca u se symptoms du e to
the isc he mi a of eit her up per ex tre mity or pos te ri -
or ce reb ral cir cu la ti on.1 In 1960, Con tor ni des cri -
bed subc la vi an ste al as re ver sal of flow in the
ip si la te ral ver teb ral ar tery dis tal to a pro xi mal le si -
on for the first ti me.3 Mo ve ment of the up per ex tre -
mity in cre a ses de mand for blo od and ca u ses a ste al
from the ce reb ral cir cu la ti on thro ugh the ip si la te -
ral ver teb ral ar tery which is dis tal to the subc la vi -
an ar tery ste no sis or occ lu si on. This is the re a son
of pos te ri or ce reb ral isc he mi a symptoms. Diz zi ness,
uni la te ral limb we ak ness, dysart hri a, he a dac he and
na u se a or vo mi ting are the most fre qu ent symp-
toms re la ted to pos te ri or cir cu la ti on re gi on.4 Ver te-
b ro ba sil lar in suf fi ci ency symptoms li ke diz zi ness,
drop at tacks, blac ko ut spells, blur red vi si on, dip lo -
pi a, ata xi a and ver ti go may al so be se en du e to sub-
c la vi an ar tery le si ons sin ce sympto ma tic subc la vi an
ar tery le si ons are as so ci a ted with con co mi tant le si -
ons of the con tra la te ral ver teb ral ar tery or one or
both ca ro tid ar te ri es in 35% to 85% of pa ti ents.1,2
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FI GU RE 3: Angiographic image of carotico-subclavian bypass graft during
thoracic endovascular aortic repair procedure.



Hand cla u di ca ti on and di gi tal em bo li za ti on may be
se en du e to up per ex tre mity isc he mi a. An gi na may
al so be the pre sen ta ti ve symptom in pa ti ents with
a left in ter nal mam mary ar tery graft ha ving a co ro-
nary ste al syndro me. Bri efly, the most com mon
pre sen ting symptoms inc lu de ver teb ro ba sil lar in-
suf fi ci ency, up per ex tre mity isc he mi a and tran si -
ent isc he mic at tacks We be li e ve that it is im por tant
to un der li ne that all sympto ma tic pa ti ents are re c-
om men ded to  un der go tre at ment.5

The pre va len ce of subc la vi an ste al syndro me
is re por ted to ran ge bet we en 0.6-6.4%.6 It is re por -
ted that in ci den ce of pro xi mal subc la vi an ste no sis
in pa ti ents un der go ing co ro nary ar tery bypass graf -
ting ran ges from 0.5% to 15%.7 Mo re than 90% of
pa ti ents un der go ing tre at ment for subc la vi an ar-
tery ste no sis are sa id to be sympto ma tic.5 Car di ac
di se a se af fects >50% of pa ti ents pre sen ting with
sympto ma tic subc la vi an ar tery ste no sis.5,8 Ma les are
af fec ted by the at he rosc le ro tic subc la vi an ste al phe-
no me non mo re than fe ma les, with a ra ti o of abo ut
2:1.6 Physi cal exa mi na ti on may re ve al di mi nis hed
pul se and a systo lic blo od pres su re dif fe ren ce of
gre a ter than 20 mmHg bet we en the arms.6,9 Lab ro -
po u los et al. sho wed that an arm blo od pres su re dif-
fe ren ce >40 mmHg was as so ci a ted with an
in cre a sed pre va len ce of comp le te ste al and the oc-
cur ren ce of symptoms.10

Subc la vi an ar tery at he rosc le ro sis the rapy has
de ve lo ped in ye ars. De Ba key et al. first re por ted
suc cess ful re vas cu la ri za ti on of in no mi na te and sub-
c la vi an ar te ri es vi a trans tho ra cic ap pro ach in
1958.11 Di et rich and col le a gu es re por ted first ex-
trat ho ra cic ap pro ach as ca ro tid-subc la vi an bypass
in 1967.12 Subc la vi an ar tery PTA or sten ting has be-
co me mo re as ser ti ve sin ce Bach man and Kim re-
por ted first subc la vi an ar tery an gi op lasty in 1980.13

Subc la vi an ar tery PTA or sten ting has be en subs -
cri bed as one of the ma in tre at ment mo da li ti es for
this re la ti vely un com mon di se a se in the cur rent
me di cal li te ra tu re.

Type of the graft and sur gi cal ma na ge ment has
be en eva lu a ted by se ve ral stu di es up to da te. Sap he-
no us ve in has be en shown to per form in fe ri orly to
prost he tic grafts in this lo ca ti on. Zi o mek et al. sho -

wed a 5-ye ar pa tency of 94% for prost he tic grafts
com pa red with 58% for ve in grafts in pa ti ents with
ca ro tid-subc la vi an bypass.14 So me aut ho ri ti es ha ve
do cu men ted that rin ged PTFE is su pe ri or to Dac -
ron or ve in in terms of du ra bi lity. Law et al. re por -
ted that PTFE grafts had a pa tency of 95%, Dac ron
grafts 84% and sap he no us ve in grafts 65%, but the
dif fe ren ces we re not sta tis ti cally sig ni fi cant, but the
small samp le si ze was un der li ned.15

Abu Rah ma et al. re por ted the pri mary pa tency
ra tes at 1, 3, 5 and 10 ye ars as 100%, 98%, 96% and
92%, res pec ti vely, conc lu ding that ca ro tid-subc la -
vi an bypass graf ting with the use of PTFE grafts
was sa fe, ef fec ti ve and du rab le, with no pe ri o pe ra -
ti ve stro ke or mor ta lity. The ir 30 day mor bi dity
was re por ted as 6%.2

Pre fe ren ce for the type of the sur gery may dif-
fer with sur ge ons’ prac ti ce and ex pe ri en ce. Trans-
po si ti on of the subc la vi an ar tery to the si de of the
com mon ca ro tid ar tery is the most pre fe rab le met -
hod. It is sa id to ha ve thre e ad van ta ges: It is an au-
to ge no us re cons truc ti on, has only one anas to mo sis
and car ri es the best long term pa tency.16 Ne vert -
he less, this ap pro ach pos ses ses ne ces sity for a mo -
re de ep dis sec ti on to ga in pro xi mal con trol of the
subc la vi an ar tery ste no sis and its as so ci a ted branc -
hes. Aor to-in no mi na te or aor to-subc la vi an bypass
thro ugh an ex ten ded in ci si on to ma nub ri os ter nal
junc ti on and ad di ti o nal ver ti cal ma nub ri o tomy has
al so be en sug ges ted.9 Ca ro ti co-subc la vi an bypass
has be en sug ges ted to be ad van ta ge o us by Ay dın et
al., whe re as subc la vi an-ca ro tid trans po si ti on pro-
ce du re was emp ha si zed to ha ve su pe ri or re sults
com pa red to ot her bypass pro ce du res by As lım and
Akay.17,18 Çı nar et al. conc lu ded that ca ro ti co-subc -
la vi an bypass with a PTFE grafts was a sa fe and du -
rab le pro ce du re.19 In our ex pe ri en ce, in fo ur ye ars,
ca ro tid-subc la vi an bypass graf ting has al so be en
our pri mary sur gi cal ap pro ach to avo id mo re ex ces-
si ve tis su e re sec ti on. The ex pan ded in di ca ti ons for
ca ro ti co-subc la vi an bypass can al so be se en in our
pa ti ent co hort inc lu ding pa ti ents un der go ing en-
do vas cu lar pro ce du res ne ces si ta ting left subc la vi an
ar tery occ lu si on mo re re cently, as Ay dın et al.
stres sed.17
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Stu di es on en do vas cu lar ma na ge ment emp ha -
si ze that the suc cess ra te is lo wer in subc la vi an ar-
tery occ lu si on com pa red to ste no tic le si ons. The
ma in prob lem with en do vas cu lar pro ce du res se ems
to be the long term pa tency ra tes. Pa tency ra tes for
sur gery ha ve be en re por ted as high as 95% for 10
ye ars.2,20 De Vri es et al. re por ted that the pa tency
ra te at abo ut 3 ye ars fol low up af ter PTA was 93%
for subc la vi an ste no sis and 65% for subc la vi an oc-
c lu si on.21 Si mi larly, Wang et al. re por ted a 12-
month pri mary pa tency ra te of 98% for an gi op lasty
and sten ting pro ce du res whe re as a dec re a sed pa-
tency ra te of 82% at 5 ye ars fol low-up.22

Du ring TE VAR pro ce du res, tho ra cic ane -
urysms clo se to LSA may ne ces si ta te co ve ra ge of
LSA with the aor tic stent-graft. Sin ce a suc cess ful
stent-graft pla ce ment re qu i res a sa tis fac tory lan d-
ing zo ne of at le ast 15 mm in length, LSA co ve ra -
ge ser ves to pro vi de ad di ti o nal length for the
pro xi mal lan ding zo ne.23 LSA re vas cu la ri za ti on
with eit her trans po si ti on or bypass from the ca ro -
tid ar tery in such  si tu a ti ons is re com men ded by
so me aut hors to pre vent comp li ca ti ons li ke left
arm isc he mi a, stro ke and spi nal cord isc he mi a.24,25

In our pa ti ent co hort, we per for med 7 ca ro ti co-
subc la vi an bypass pro ce du res to pro vi de LSA re -

vas cu la ri za ti on be ca u se of in ten ti o nal LSA co ve -
ra ge du ring TE VAR pro ce du res. Cri a do et al. re-
por ted that LSA co ve ra ge was ap pa rently sa fe, but
they re com men ded to as cer ta in the an gi og rap hic
pa tency of the con tra la te ral ver teb ral ar tery be fo -
re hand, with se con dary re vas cu la ri za ti on be ing
ea sily ac hi e vab le if ver teb ro ba sil lar or arm isc he -
mi a de ve lops af ter stent-graft pla ce ment.24 In our
cli ni cal prac ti ce, we per form proph ylac tic LSA re -
vas cu la ri za ti on only un der cer ta in con di ti ons li -
ke any pat ho logy in vol ving sup ra-aor tic ves sels or
with the pre sen ce of a do mi nant left ver teb ral ar-
tery. TE VAR pa ti ents inc lu ded in the pre sent
study had a do mi nant left ver teb ral ar tery and we
pre fer red LSA re vas cu la ri za ti on to avo id po ten ti -
al re la ted comp li ca ti ons.

In conc lu si on, we be li e ve that ca ro ti co-subc la -
vi an bypass graf ting with Dac ron grafts, as well as
PTFE, re ma ins an ef fec ti ve and fe a sib le way in pa-
ti ents with subc la vi an ste al syndro me and as an ad-
junct to en do vas cu lar pro ce du res ex hi bi ting high
long-term pa tency ra tes.
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