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Abstract

Introduction

Coronary subclavian steal syndrome (CSSS) is a rare phenomenon that often goes
undiagnosed and causes severe complications, including death. This report presents a
case of CSSS with unexpectedly early presentation following coronary artery bypass
grafting (CABG).

Case presentation

A 49-year-old male with diabetes, smoking history, and ischemic heart disease
underwent CABG with a left internal mammary artery graft to the LAD and saphenous
vein grafts. Three months later, he presented with exertional chest pain and left arm
discomfort. Examination revealed a significant inter-arm blood pressure difference
(right 140/90 mmHg, left 90/65 mmHg) and a diminished left radial pulse. Computed
tomography angiography revealed complete proximal left subclavian artery occlusion
with patent grafts. Percutaneous revascularization with balloon pre-dilatation and a 7.0
x 27 mm stent restored flow. The procedure was uneventful, and at 10-month follow-
up, he remained asymptomatic with normalized arm pressures.

Literature review

A review of ten recent CSSS cases revealed a predominance of males (7/10), with ages
ranging from 58 to 81 years. Comorbidities included cardiovascular, renal, and
metabolic disorders. Chest pain was the most frequent presenting symptom. The interval
from CABG to CSSS onset ranged from two days to 13 years. Management strategies
encompassed percutaneous coronary interventions, nitrates, antihypertensives, and
statins, with all patients achieving favorable outcomes.

Conclusion

Coronary subclavian steal syndrome can present shortly after CABG. Percutaneous
endovascular stenting via a dual approach might offer good long-term outcomes.
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1. Introduction

Subclavian steal syndrome (SSS) is a condition in which severe
stenosis or occlusion of the proximal subclavian artery causes
reversal of blood flow in the ipsilateral vertebral artery [1]. It
affects 0.6%—6.4% of the general population, with higher
prevalence in elderly men owing to the increased atherosclerosis
[2]. In patients with three-vessel or left main coronary artery
disease, the prevalence of SAS can be as high as 5.3% [1].

Coronary subclavian steal syndrome (CSSS) is an uncommon
complication of coronary artery bypass grafting (CABG) that
arises when the left internal mammary artery (LIMA) is used in
patients with previously unrecognized, significant left
subclavian artery stenosis (SAS) [3]. This phenomenon reduces
blood flow through the internal mammary artery (IMA), thereby
compromising coronary perfusion and potentially resulting in
myocardial ischemia and angina [1].

The most common cause of subclavian artery stenosis is
atherosclerosis, and, more rarely, arteritis, radiation,
fibromuscular dysplasia, and compression syndromes [4]. Using
the LIMA as the primary conduit increases the risk of
developing CSSS. Although CSSS remains rare, with a reported
incidence of 0.2%—6.8%, its occurrence is rising in parallel with
the growing use of LIMA in CABG [3]. A limited number of
case reports and case series on CCCS have been published in the
available literature [4]. CSSS typically manifests several years
after CABG [3]. However, this case represents one of the earliest
documented occurrences of CSSS associated with complete
subclavian artery occlusion, highlighting its potential for
unexpectedly early presentation. This report was written
following CaReL guidelines, and all the references have been
checked for validity [5,6].

2. Case presentation

2.1. Patient information

A 49-year-old male with a history of smoking, long-standing
diabetes mellitus, and ischemic heart disease underwent CABG.
The surgery involved a left internal mammary artery LIMA graft

to the left anterior descending (LAD) artery and saphenous vein
grafts to the first and last obtuse marginal branches, as well as
the first diagonal branch. Three months later, he presented with
recurrent chest pain and left arm discomfort, predominantly
triggered by exertion of the left upper limb.

2.2. Clinical findings

The patient appeared well and hemodynamically stable.
Notably, systemic peripheral arterial blood pressure measured
140/90 mmHg in the right arm and 90/65 mmHg in the left arm,
with a diminished radial pulse on the left side.

2.3. Diagnostic approach

An electrocardiogram was performed and was unremarkable,
and echocardiography revealed no significant abnormalities. A
CT angiography of the coronary grafts and thoracic outlet was
subsequently obtained, demonstrating complete occlusion of the
left subclavian artery just proximal to the LIMA ostium. In
contrast, all coronary grafts, including the LIMA, remained
patent (Figure 1).

Figure 1. CT angiography of the coronary grafts and thoracic

outlet demonstrates complete occlusion of the left subclavian

artery immediately proximal to the origin of the left internal
mammary artery, compromising graft inflow.

e 4 2

2.4. Therapeutic intervention

Percutaneous revascularization of the left subclavian artery (SA)
was undertaken via a left radial approach. Selective angiography
of the LIMA demonstrated complete occlusion of the proximal
SA, with opacification limited to a few centimeters of the
proximal LIMA and rapid retrograde filling of the SA, consistent
with collateral flow from the LAD artery through the LIMA.

The lesion was crossed using a 0.014" Pilot 200 guidewire
(Abbott, USA). Pre-dilatation was performed with a 4.0 x 20
mm semi-compliant balloon, followed by deployment of a 7.0 x
27 mm balloon-expandable peripheral stent (Medtronic, USA).
Optimal stent positioning was ensured with angiography via the
right femoral approach. Post-procedural imaging confirmed
restoration of anterograde flow, with complete resolution of the

Figure 2. A) Selective angiography of the left internal mammary artery
demonstrating proximal subclavian artery occlusion. Only a short segment of
the proximal left internal mammary artery is opacified, with rapid retrograde

washout into the distal subclavian artery.

B) Balloon angioplasty performed after successfully crossing the lesion with a
guidewire, using multiple balloon sizes. C) Deployment of a balloon-
expandable peripheral stent across the lesion. D) Restoration of antegrade flow
in the subclavian artery following stenting. E) Cessation of retrograde flow in
the LIMA

SA occlusion and improved perfusion of both the LIMA and
distal SA (Figure 2). Hemostasis at the radial access site was
achieved using a compression device, and manual compression
was applied at the femoral site until adequate hemostasis was

53


https://doi.org/10.58742/bmj.v4i1.217

Barw Medical Journal | 2025;3(5):52-56 | https://doi.org/10.58742/bmj.v4il.217

! Gareeb et al.

VS
AU} J0J UOUSAIAUL

Janerado sadueyd
[eAtoyur pauuerd juow3os
‘(Ingssaoonsun) - LS oy1oadsuoN uruodory pojeas|d adoo
d soxord < eweDo AT d ® JH ‘erwopdisAp (11l ¥zoz
V/N V/N Juawaoe[d Jud)s soxa[dwod sIedA BUIOPO Areuouryn . qd 09 I .
s werdorgue [eme axnewald ‘ured 3soyo ‘erpreokyoe], . ,_Ln: m:”r 1EPAnoud
Aywanxs 1oddn PUE JB[NOLUI A VAJ dvd avo
1Jo1 ‘yuswageuew ‘wyAyI snurg
[eoIpawt
JATBAIISUOD)
‘[9130p1doo 2
undse ‘quowaoe(d
ewSue Jud)s ojqepuedxo
Jo nomEOmE 3198 "uooijeq sagueyd
IeK | “<H>.:A ur pajpoo-31ip JTWAYOST OU SIBA (] uoysteyxa 29 uted 35940 V/N q LL I L] 120z
: ynm Ksejdordue o : ‘eoudsAp [euonIoxy “Ie 19 uryes
MO[J 9SIQAX S —— WYAYI SNUIS
JO HOROIHOD mso.ocﬁsosm
‘Aydei3or3ue
A18u0100)
19300[q-B10g
AR “aonquul 4oV
EOW&W s ‘uneyg ‘rergoprdor) TA® pue [[eM [eroye| LH?® [o1]
189K | R —" ‘utndsy ‘syjuoys omy3 T ‘QA—T A SPe9| SIBoA 6 JoLdjue oy Jo [INALS erwourojordodippodAy N I8 I $70Z “Te
TR \Avmaom Sursn yST oy} Jo Ur uoneAdd 1S “pooys oruagorpre)) ‘AHI 10 wyey[q
: [Dd ‘UONRZLIAWRYILd  WYPIAYI SNUIS
JeIpIed JUd3Iowyg
11 Sn[d Ie[noseA
euigue zyerdury Sursn [6] szoz
[eUONIOXY YD JO UOneINIqO sadueyd eoudsAp SISOJRWOIYO0WY “le1e &
180K [ JO uonnjosay SNOSUEBINOIJ OTWAYOST ON sypuowr § 29 ured 3s9Y0 [BUONIOXY ‘ITH'QHI W 8¢ I JSAOSIQoIT,
gn[d 1e[noseA
ewSue Sursn youeiq apis
syjuowr  JO UONN[OSAI owmﬂﬂuﬂohwww“%o sagueyd Sreok 7 eoudsAp avo . 9 I [8] szoz 1
9 2 MO} VT : OTWAYOST ON pue eurSue JUSIINOIY 30 TUBININ
SNoAUEBINJIdJ
paoxduwy ‘QuIzejouel ‘djenIu
‘IY00[q-B10g
[9130p1do)
+undsy %9 ‘ST
. oy Jo Sunudys pue AR
700Y Kseidoi3uy ‘syue)s U UONBAJ[D IS eun3ijo 2 ured acl . [¥] zzoz <1
VIN 0} %0C Wwoy ‘ QA ¢ steaf €] ‘ wewopldnsAp ‘IH - N 1L !
o P X DT a[pprua (TA® 9A ‘SA) [eurwopqe ‘ured 159y ‘ ‘ . 19 BUOWLIBT)
pasoidun oy Jo KysejdorSuy uo1ssaxdap IS ddod @O dHI
d4AT ‘Aydei3or3ue
A1euo10)
u
onejudsdad [ERLIEREIER]|
dn 0} HgVD B2V
-MO[[0] auwodInQ JUIUWISRURA] 0D WoJj poLRJ uoneIUISAIJ SINIPIqIOWO) XIS JFy  sIse) ‘ioyny

"QWIOIPUAS [89)S UBIAR[OQNS ATRUOIOD JO SISEI JUAI JO MIIAJY '] dqeL

54


https://doi.org/10.58742/bmj.v4i1.217

Gareeb et al. Barw Medical Journal | 2025;3(5):52-56 | https://doi.org/10.58742/bmj.v4il.217

confirmed. No vascular closure device or surgical drain was

equired. The patient remained hemodynamically stable "
throughout the procedure, with no immediate complications. E £ £ £
~ g = : _%
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This intervention eliminated coronary subclavian steal, thereby @ e
preserving LIMA graft patency and ensuring adequate w 5.0
myocardial perfusion. He was discharged on dual antiplatelet 2 ‘é’o g g 3 3 3
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Ten months post-intervention, he remained asymptomatic, with > g omow -
no recurrence of chest pain or exertional discomfort. Blood @s 2 SESSE o o 2 _ 8
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The LIMA is the preferred and most frequently used conduit for & == % g = o~ §D 2 g
myocardial revascularization. During CABG, the proximal end E 8 g 5 %L: oy " 5‘) B E, =) §
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of the LIMA is typically attached to the left SA, while the distal “Q: 3 % % 2§ % o 5% s g S
end is anastomosed to the stenotic coronary artery [7]. =8ET=28" 2522z & =g
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Anatomically, the LIMA gives off several side branches that E Ewvn>35§ 5 852 2 £ S
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supply the chest wall, sternum, and adjacent structures. During ”
bypass surgery, these branches are typically ligated to prevent
coronary steal from the LAD, which could otherwise lead to 2 "
cardiac ischemia [7]. 3 » g 3
o g g B}
. . C . . = ES
The clinical presentation of CSSS is highly variable; it can o “ —
manifest as stable angina, STEMI, arrhythmias, or sudden death, .
resembling other coronary syndromes [1]. Most patients develop 2z g . - g
stable angina years after CABG (mean 9 + 8.4 years). However, 23549 2 é&) g «3
., . . %2 0 8 =
Mustapi¢ et al. described STEMI on the second postoperative £ § & = = £ 5 i;)
day due to missed SA occlusion [3]. The mean duration from S.8& s E« TE g
CABG to clinical presentation of CSSS was 4.3+4.7 years, with wE 3 2 _ = § g5
. . . = = =
some durations exceeding 10 years; chest pain was the most Z % £ .8 = £ ge 3
= < 3 =
common symptom, followed by dyspnea (Table 1) [1,3,4,7-11]. g ° © s 8 = = E%" g
In contrast, this patient developed subacute angina and left arm < 5 § Z % 228
discomfort three months after CABG, and progressed to
complete occlusion, earlier than the mean interval. The absence K o2
of ECG changes or hemodynamic changes reflects a more g 5 é
indolent yet clinically significant presentation. ) £ < 8 g
% g 5
8 2
The diagnosis of CSSS is often challenging and relies on clinical AR % ‘:;; @ %

.. . . . . Q = 2}
suspicion, particularly when certain physical signs are present, g = 52 © 8 z
such as an inter-arm blood pressure difference of >15 mmHg [7]. = = § = 8 [E“ 8
This patient exhibited a striking 50/25 mmHg difference s = z
between the right and left arms, strongly suggesting subclavian s
artery involvement. Shadman et al. reported that a 15-mmHg = = =
difference could indicate clinically significant SAS [12]. “

However, the primary limitation of blood pressure measurement © ) N 2
is that it provides only an indirect assessment [1]. While digital
subtraction angiography remains the traditional gold standard ) - -
for imaging SAS, it has. increasingly been replaFed by duplex S
ultrasound, CT angiography, or magnetic resonance é
angiography [9]. For the current patient, the electrocardiogram S f o8 =
was unremarkable, and echocardiography revealed no - '§-§ 5 E
.. .. . o = —
significant abnormalities. CT angiography of the coronary grafts = § S E S
and thoracic outlet demonstrated complete occlusion of the left = <

SA just proximal to the LIMA ostium.
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Non-ST-elevation Myocardial Infarction, ECG: Electrocardiogram, LCX: Left circumflex artery, LSA: Left Subclavian Artery, LIMA: left internal mammary artery, LCA: Left Coronary Artery, PCI:
Percutaneous coronary intervention, ACE: Angiotensin-Converting Enzyme, SA: Subclavian artery, PTA: Percutaneous transluminal angioplasty, LVEF: Left ventricular ejection fraction, LAD: Left

F: Female, M: Male, IHD: Ischemic heart disease, CKD: Chronic kidney disease, COPD: Chronic obstructive pulmonary disease, HT: Hypertension, T2D: Type 2 diabetes, CAD: Coronary artery
anterior descending

disease, N/A: Not applicable, PAD: Peripheral artery disease, CVA: Cerebrovascular accident, T1D: Type 1 diabetes, HF: Heart failure, STEMI: ST-Elevation Myocardial Infarction, NSTEMI:
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Axillary-to-axillary or carotico-subclavian bypass are major
surgical techniques for the treatment of SAS [1]. However,
percutaneous transluminal angioplasty with or without stenting
and subclavian artery bypass surgery are the most commonly
employed methods for managing SSS. Among these,
percutaneous transluminal angioplasty is generally preferred
due to its lower morbidity and shorter hospital stay [1]. The
choice of endovascular intervention in this case as first-line
therapy aligns with current evidence-based recommendations, as
Jahic et al. established percutaneous intervention as the
preferred initial approach for subclavian artery stenosis, with
success rates ranging from 84-100% for stenotic lesions [13].
However, this case presented the additional challenge of
complete occlusion, which typically carries lower success rates
[13]. Utilizing both radial and femoral access for optimal
visualization improved the procedural outcome. Steinberger et
al. reported treating a similar case with dual access, which
resulted in complete resolution of symptoms [14]. A balloon-
expandable peripheral stent was used in the current patient, as in
five of the reviewed cases, because it is preferred for lesions
requiring precise positioning and offers favorable outcomes
[1,3,7,10].

Management of CSS also involves secondary prevention
following CABG, which includes controlling risk factors and
using therapies such as antithrombotic agents and statins [4].
Antiplatelets, lipid-lowering agents, renin—angiotensin—
aldosterone system inhibitors, and beta-blockers are among the
therapies utilized in CSSS cases [1,4,10].

4. Conclusion

Coronary subclavian steal syndrome can present shortly after
CABG. Percutaneous endovascular stenting via a dual approach
might offer good long-term outcomes.
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