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o ro nary-subc la vi an ar tery ste al syndro me (CSASS) is a ra re en tity
that ca u ses myo car di al isc he mi a early af ter co ro nary ar tery bypass
sur gery (CABG), when in si tu left in ter nal tho ra cic ar tery (LI TA)

used as a bypass con du it. In a pa ti ent, who was ope ra ted emer gently for se-
ve re left ma in co ro nary ar tery ste no sis and non ST ele va ti on myo car di al in-
farc ti on (NSTE MI), myo car di al isc he mi a de ve lo ped on pos to pe ra ti ve se cond
day du e to CSASS and we per for med a suc cess ful left ca ro tid-subc la vi an ar-
tery bypass with an ePT FE graft. 

Coronary-Subclavian Artery Steal Syndrome
After Coronary Artery Bypass Grafting: 

A Case Report of Inadvertent
Deficient Preoperative Evaluation

ABSTRACT A 46-year-old male patient was operated due to unstable angina pectoris, with the uti-
lization of left internal thoracic artery to revascularize left anterior descending artery, in addition
to free saphenous graft to obtuse marginal artery. On the second postoperative day, anginal com-
plaints of the patient with acute ischemic ECG changes on anterior derivations suggested occlusion
of left internal thoracic artery. Digital subtraction angiography revealed near total occlusion of left
subclavian artery before the origin of internal thoracic artery. Since the interventional techniques
to relieve the subclavian artery stenosis were unsuccessful, the patient was treated with carotid-sub-
clavian bypass. On 6th postoperative month, the patient is free of symptoms, with normally func-
tioning left ventricle. 

Key Words: Internal mammary-coronary artery anastomosis, coronary artery bypass,
subclavian steal syndrome

ÖZET Kararsız anjina pektoris nedeniyle opere edilen 46 yaşındaki erkek hastada, sol ön inen artere
sol internal torasik arter ve obtus marjinal artere safen ven ile bypass yapıldı. Postoperatif 2. günde
ön duvarı ilgilendiren akut iskemik EKG değişiklikleri ile birlikte anjinal şikayetleri ortaya çıkınca
sol internal torasik arter tıkanıklığı düşünüldü. Yapılan dijital substraction anjiyografide sol
subklavyen arterin internal torasik arter çıkışından önce hemen hemen tam tıkalı olduğu görüldü.
Girişimsel yöntemlerle bu tıkanıklığın açılması denemelerinin başarısız olması üzerine, hastaya
karotid-subklavyen bypass uygulandı. Postoperatif 6. ay kontrolünde hastanın herhangi bir
şikayetinin olmadığı, sol ventrikül fonksiyonlarının normal olduğu görüldü..

Anahtar Kelimeler: Internal mammary-koroner arter anastomozu; koroner arter bypass;
subklavyen çalma sendromu
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CASE REPORT

A 45-ye ar-old ma le pa ti ent wit ho ut di a be tes mel-
li tus, but with a po si ti ve fa mily his tory was ad mit -
ted to our hos pi tal with the di ag no sis of NSTE MI.
Tro po nin- I le vels we re mildly ele va ted, and cre a -
ti nin ki na se MB (CK-MB) was nor mal. Im me di a te
co ro nary an gi og raphy re ve a led 95% ste no sis of left
ma in co ro nary ar tery with sub se qu ent nar ro wing
to 80% at cir cumf lex ar tery. Left ven tri cu lar per-
for man ce se e med al most nor mal at ven tri cu log -
rap hic ima ges. Emer gent ope ra ti on was de ci ded.

Left ra di al ar tery was can nu la ted for the mo n-
i to ri za ti on. Systo lic blo od pres su re was over 90
mmHg. Af ter the stan dard ster no tomy, pe din cu la -
ted LI TA was pre pa red with elec tro ca u tery, and
sap he no us ve in was pre pa red with stan dard tech ni -
qu es. The LI TA flow was not very sa tis fac tory, but
this was mis-tho ught to be du e to ar te ri al spasm.
Un der car di o pul mo nary bypass, cross-clamp was
app li ed and he art was ar res ted with iso ter mic (te -
pid) blo od car di op le gi a ad mi nis te red ret rog ra dely
vi a co ro nary si nus. Fre e sap he no us ve in to cir cum-
f lex ob tu se mar gi nal ar tery and LI TA to left an te -
ri or des cen ding ar tery bypas ses we re per for med.
Pa ti ent left the ope ra ting ro om wit ho ut any re cor -
dab le event and was ex tu ba ted on 6th pos to pe ra ti -
ve ho ur. 

On the se cond pos to pe ra ti ve day, whi le the pa-
ti ent was fully mo bi le in the ward, he dec la red typ-
i cal an gi nal pa ins. Elec tro car di og raphy sho wed
3mm ST seg ment ele va ti ons on an te ri or de ri va ti ons.
Tro po nin-I le vels we re still mildly ele va ted, and
CK-MB le vels we re still in nor mal li mits. On phys-
i cal exa mi na ti on, we ha ve dis co ve red a systo lic blo -
od pres su re dif fe ren ce bet we en two arms which
was not pre sent in the pre o pe ra ti ve re cords of the
pa ti ent. Blo od pres su re of the right arm was
50mmHg hig her com pa red to left arm. Re mem be -
ring the non-sa tis fac tory LI TA flow at ope ra ti on, an
im me di a te di gi tal sub trac ti on an gi og raphy (DSA) to
vi su a li ze the aor tic ar cus ves sels was per for med. On
DSA, 99% ste no sis of left subc la vi an ar tery was dis-
co ve red. Al so LI TA co uld not be vi su a li zed (Figure
1). Ra di o lo gists  tri ed to di la te the ves sel, but the le-
si on co uld not be pas sed with gu i de wi res. We de ci -

ded to per form a ca ro tid-subc la vi an ar tery bypass
and trans fer red the pa ti ent to the ope ra ting ro om
aga in. Un der ge ne ral anest he si a, with a sup rac la vi -
cu lar in ci si on, 8mm ePT FE graft was in ter po sed be-
t we en left com mon ca ro tid and left subc la vi an
ar tery. ST ele va ti ons on ECG re tur ned to iso e lec tric
le vel im me di a tely af ter the ope ra ti on. Ca ro tid sub-
c la vi an bypass graft was eva lu a ted with Dupp lex
scan ning on pos to pe ra ti ve 2nd day. The graft was pa -
tent with per fect flow cha rac te ris tics exc lu ding fur-
t her in va si ve di ag nos tic pro ce du res such as DSA.
Af ter an une vent ful re co very pa ti ent was disc har -
ged from hos pi tal for ho me on 9th pos to pe ra ti ve day.
Blo od pres su re dif fe ren ce bet we en the arms was di-
mi nis hed. On 4th pos to pe ra ti ve month, ec ho car di -
og rap hic exa mi na ti on re ve a led nor mal ven tri cu lar
func ti ons, and the pa ti ent was fre e of symptoms.
His me di ca ti on on the fol low-up inc lu des an ti co a -
gu la ti on with war fa rin so di um.

DIS CUS SI ON

LI TA is the most com monly used ar te ri al graft in
CABG with su pe ri or long term pa ten ci es. Ar te ri al
grafts are pro ne to in jury du ring pre pa ra ti on, or
spasms may re sult with acu te in suf fi ci ency of blo -
od flow. Co ro nary-subc la vi an ar tery ste al syndro -
me may be de fi ned as the re ver sal of ar te ri al flow
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FIGURE 1: Selective left subclavian artery angiography of the patient. Tight
stenosis of the artery can be seen. LITA graft could not be visualized.



from co ro nary ar te ri al bed to subc la vi an ar tery vi a
LI TA du e to pro xi mal ste no sis or occ lu si on of sub-
c la vi an ar tery, ca u sing myo car di al isc he mi a.1 To
our know led ge, CSASS was first des cri bed by Har-
jo la in 1974.2 Pre vi o usly, the in ci den ce of CSASS is
re por ted to be bet we en 0.5-2%,3,4 but mo re re cent
ar tic les sug gest lo wer fre qu en ci es, chan ging bet -
we en 0.1-0.2%.5 Vas cu li tis, ra di ot he rapy, iat ro ge -
nic tra u mas, con ge ni tal mal for ma ti ons and tho ra cic
out let syndro mes may be the ca u ses of subc la vi an
ar tery ste no sis, be si des at he rosc le ro sis.6 So me ar ti-
c les emp ha si ze the pro ba bi lity of se con dary CSASS
du e to ip si la te ral he mo di aly sis fis tu la e.7 The re isn’t
a con sen sus on the tre at ment of CSASS. Trans tho -
ra cic and/or ex trat ho ra cic sur gi cal pro ce du res as
well as the per cu ta ne o us in ter ven ti ons inc lu ding
bal lo on an gi op lasty and sten ting we re des cri bed
pre vi o usly. 

Cli ni cal fin dings of CSASS may vary; chan g-
ing from be ing asym pto ma tic to sud den unex pec -
ted de ath, usu ally de pen ding on the deg re e of
subc la vi an ar tery ste no sis. The most pat hog no mo -
nic sign is the ini ti a ti on of an gi na pec to ris with ex-
er ti on of the left arm. The signs of
ver teb ro-ba sil lary in suf fi ci ency may co-exist, as
well as the isc he mic pic tu re of the in vol ved arm.
On physi cal exa mi na ti on, loss of pe rip he ral pul ses
on the in vol ved arm, mur murs at cla vi cu lar and
ser vi cal re gi ons, and blo od pres su re dif fe ren ce be-
t we en two arms can be dis co ve red.  Even tho ugh
so me stu di es sug gest an gi og rap hic eva lu a ti on of
the left and right subc la vi an ar te ri es in co ro nary
ar tery bypass can di da tes, in ge ne ral in va si ve eva l-
u a ti on met hods sho uld be pre ser ved for pa ti ents
with in di vi du al risk fac tors for subc la vi an ar tery
ste no sis, such as in the pre sen ce of ca ro tid or ot her
pe rip he ral ar tery ste no sis, pa ti ents with pre o pe ra -
ti ve di ag no sis of any kind of syste mic vas cu li tis or
ip si la te ral ar te ri o-ve no us fis tu la e.8 Apart from this
ap pro ach, in any ca se a co ro nary an gi og raphy is
plan ned, comp le te exa mi na ti on of pe rip he ral ar te -
ri al pul ses and me a su re ments of blo od pres su re of
all ex tre mi ti es must be do ne, wit ho ut any ex cu se.
The pro ba bi lity of subc la vi an ar tery ste no sis or oc-
c lu si on sho uld ne ver be un de res ti ma ted. Mul ti-sli -
ce CT, ul tra so nic dup lex scan ning and mag ne tic

re so nan ce an gi og rap hic exa mi na ti ons can be go od
al ter na ti ves for pa ti ents with the risk fac tors for
subc la vi an ar tery ste no sis. 

The re is not any con sen sus for the tre at ment
op ti ons of CSASS. An gi op lasty and stent app li ca ti -
ons can be per for med with 90-95% tech ni cal and
cli ni cal suc cess.9 Sur gi cal tre at ment has two al ter -
na ti ves. Transtho ra cic aor ta-subc la vi an ar tery by-
pass se ems to be the most va lu ab le tech ni qu e with
very high suc cess pro ba bi lity, but this op ti on be ars
the comp li ca ti on risks re la ted to rester no tomy. Kı -
ra li et al re por ted 3 ca ses of pre o pe ra ti vely di ag no -
sed subc la vi an ste no ses, which we re ope ra ted
(aor to-subc la vi an bypass with sap he no us ve in
grafts) con co mi tantly with co ro nary bypass ope ra -
ti ons.10 This can be app li ed in ca ses with pre o pe ra -
ti vely di ag no sed subc la vi an ar tery ste no sis, in
pa ti ents who are un der go ing CABG, in or der not
to sac ri fi ce in si tu LI TA uti li za ti on. Ex tra-tho ra cic
ex tra-ana to mic sur gi cal re vas cu la ri za ti on met hods
are mo re fre qu ently app li ed. The se inc lu de subc la -
vi an-subc la vi an ar tery bypass, axil lo-axil lary by-
pass, subc la vi an ar tery trans po si ti on to ca ro tid
ar tery, but ip si la te ral ca ro tid-subc la vi an ar tery by-
pass is the most com monly used.11 This met hod
avo ids res ter no tomy, can be per for med with a
small in ci si on and ha ve a very go od long term pa-
tency. In pa ti ents with a pri or his tory of isc he mic
ce reb rovas cu lar di se a ses or known ca ro tid ar tery
ste no sis, this type of sur gery may ca u se a pe ri o pe -
ra ti ve ce reb ral trom bo em bo lic event.  

The prob lem we ha ve met was du e to in suf -
fi ci ent his tory and physi cal exa mi na ti on and
sho uld not be ar any apo logy. Even in the emer-
gency ca ses, as it was in our pa ti ent, very simp le
me a su res co uld ha ve avo i ded what we ha ve do -
ne la ter. Our first cho i ce to sol ve the prob lem
was the per cu ta ne o us in ter ven ti ons, but the sub-
c la vi an ar tery ste no sis co uld not be pas sed an te-
g ra dely or ret rog ra dely. This ob li ged us to
im me di a te sur gi cal op ti ons. The pro xi mal end of
LI TA graft co uld ha ve be en anos to mo sed to aor -
ta di rectly in ad di ti on to ca ro tid-subc la vi an by-
pass with res ter no tomy, but sin ce the long term
pa tency of fre e LI TA grafts are not bet ter than
ca ro tid-subc la vi an ar tery bypas ses, ra ti o na le for

Semih M. YÜCEL ve ark. KORONER BYPASS CERRAHİSİ SONRASI KORONER-SUBKLAVYEN ARTER ÇALMA SENDROMU...

Turkiye Klinikleri J Cardiovasc Sci 2008;20(3)212



CORONARY-SUBCLAVIAN ARTERY STEAL SYNDROME AFTER CORONARY ARTERY BYPASS GRAFTING... Semih M. YÜCEL et al

Turkiye Klinikleri J Cardiovasc Sci 2008;20(3) 213

this ap pro ach is not con vin cing. Pa tency ra tes of
fre e LI TA grafts to co ro nary ar te ri es are gi ven to
be bet we en 77-100%.12

As a conc lu si on, we can emp ha si ze the im por -
tan ce of go od physi cal exa mi na ti on and pa ti ent his-
tory and the pro ba bi lity of subc la vi an ar tery
ste no sis or occ lu si on; even it is ra re. On the ot her
hand, lar ge num ber of CABGs dic ta tes that, this
can be a very fre qu ently met cli ni cal pic tu re. When

left un di ag no sed, the re sults can be dra ma tic, and
the pat ho logy can be the re a son for ma jor mor bi -
dity, or even mor ta lity. In suf fi ci ent LI TA flow sho -
uld ha ve war ned us, and in tra o pe ra ti ve eva lu a ti on
for subc la vi an ar tery obs truc ti ve pat ho lo gi es must
ha ve be en do ne.  Al so, every sur ge on sho uld ke ep
in mind that, a very simp le but se ri o us pat ho logy li -
ke this can be the ca u se of pos to pe ra ti ve an gi nal
comp la ints or ECG chan ges.
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