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Stroke like symptoms, radiation therapy induced atypical  
subclavian steal syndrome: Diagnosis and treatment

Ruiqing Sun, Prashant Rai, Varun Shah, Karthikram Raghuram,  
Anish Bhardwaj, Adham Kamel

ABSTRACT

Introduction: Radiation therapy induced 
subclavian stenosis can cause subclavian steal 
syndrome, which can present with posterior 
fossa stroke like symptoms. We present 
atypical subclavian steal syndrome, a stroke 
mimic induced by radiation therapy. Case 
Report: A 63-year-old female with prior lung 
radiation therapy who presented with posterior 
circulation stroke like symptoms dizziness and 
unsteady gait. Patient had negative orthostatic 
vital signs, Hallpike maneuver, and head thrust 
test. Brain magnetic resonance imaging (MRI) 
and magnetic resonance angiogram (MRA) 
head were unremarkable. However, MRA 
neck demonstrated focal severe stenosis of the 
proximal left subclavian artery proximal to the 
origin of the left vertebral artery. The subclavian 
artery stenosis was further confirmed by a 
difference in blood pressure readings between 
bilateral extremities and absence of the left 
radial pulse. Patient was treated with left 
subclavian stent implantation resulting in 
restoration of antegrade flow in the left vertebral 
artery. Conclusion: Subclavian stenosis 
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should be considered in patient with history of 
chest/neck radiation therapy presenting with 
posterior circulation stroke like symptoms. 
Early diagnosis of subclavian steal syndrome 
is the prerequisite for timely treatment with 
antiplatelets and angioplasty/stent implantation 
to restore adequate perfusion.

Keywords: Radiation therapy, Stroke, Subcla-
vian steal syndrome, Subclavian stent
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INTRODUCTION

Subclavian steal syndrome (SSS) is a constellation 
of signs and symptoms due to proximal ipsilateral 
subclavian artery stenosis or occlusion proximal to 
the origin of the vertebral artery. When the ipsilateral 
arm is exerted (which increases blood flow to the arm 
and decreases arterial resistance), the distal subclavian 
artery may steal blood from contralateral vertebral 
artery in a retrograde direction down to the ipsilateral 
vertebral artery at the expense of the vertebrobasilar 
circulation [1]. Subclavian steal syndrome typically 
manifests as exercise-induced arm pain, fatigue, 
coolness, paresthesia or numbness, and vertebrobasilar 
ischemia with neurological symptoms, such as dizziness, 
vertigo, ataxia, disequilibrium, etc. [2].
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A 63-year-old right-handed Caucasian female with 
past medical history of chronic obstructive pulmonary 
disease, right small cell lung cancer in 2006, left lung 
adenocarcinoma in 2013 (both treated with radiation and 
chemotherapy, currently in remission) presented with 
dizziness and unsteady gait. Patient had two sequential 
episodes of dizziness and unsteadiness while she was 
using her bilateral arms prior to the admission. Patient 
denied any visual field deficit, diplopia, rhinitis, hearing 
change, or focal weakness. The symptoms resolved after 
one minute. She had experienced a similar episode about 
one month prior. Upon further inquiry, patient recalled 
she that started having left breast numbness, intermittent 
left arm weakness, and cramps about five months ago.
This patient received radiation therapy for her right lung 
small cell lung cancer and prophylactic cranial irradiation 
12 years ago (total dose of 86.7 Gy in 26 fractions), for her 
left lung adenocarcinoma five years ago (total dose of 50 
Gy in four fractions). Chest computed tomography (CT) 
four years ago revealed radiation fibrosis in the medial 
left upper lung. Patient had multiple chest CT in the past 
four years, but never underwent a CT neck angiogram. 
Reviewing her previous records, her blood pressure (BP) 
was 120s/70s in 2013–2015, but started having some low 
reading 90–100s/60s two years ago.

On physical examination, T 36.5, simultaneous 
bilateral BP 110/67 (right arm), 92/62 (left arm), P 
105, SaO2 96%, orthostatic vital signs were negative. 
Patient was alert and oriented, had no nystagmus, 
Dix–Hallpike maneuver and head thrust tests were 
negative. Right radial pulse was present, but left radial 
pulse was absent, length dependent reduced sensation 
to light touch, temperature, pin prick, and vibration at 
bilateral lower extremities (BLE), Romberg test was 
positive, otherwise the rest of the examination was 
unremarkable.

Brain MRI and MRA head did not show any acute 
intracranial abnormality. Magnetic resonance angiogram 
(MRA) neck showed focal severe stenosis of the proximal 
left subclavian artery proximal to the origin of the right 
vertebral artery with distal reconstitution (Figure 1A). 
Transthoracic echocardiogram was essentially a normal 
study.

Neurointerventional radiology was consulted. Patient 
underwent conventional angiogram with access via right 
femoral artery. Angiogram of right vertebral artery was 
performed which showed subclavian steal (Figure 1B). 
The patient was treated with angioplasty and stenting of 
the left subclavian artery (Figures 2 and 3). After stent 
implantation, antegrade flow was restored in the left 
vertebral artery (Figure 3B); the significant BP difference 
between the left arm and right arm resolved and left radial 
pulse became palpable. Patient has not had any dizziness, 
unsteady gait, left breast numbness, left arm weakness, 
or cramping episode after the procedure.

DISCUSSION

Subclavian steal manifests as vertebrobasilar 
insufficiency (a stroke mimic), may also manifest 

Figure 1: (A) MRA neck: Focal severe stenosis (red arrow) of 
the proximal left subclavian artery prior to the origin of the 
left vertebral artery with distal reconstitution. (B) Retrograde 
filling of left vertebral and subclavian arteries (red arrows) upon 
contrast injection in right vertebral artery.

Figure 2: (A) Left subclavian artery with critical stenosis 
proximal to the origin of left vertebral artery. (B) Inflated 
balloon across the stenotic subclavian segment.

Figure 3: (A) Left proximal subclavian artery post-balloon 
dilatation. (B) Left proximal subclavian artery post-stenting 
with reconstitution of the antegrade flow in the left vertebral 
artery. (Express SD renal/biliary monorail premounted stent 
system (Boston Scientific): 6 mm×18 mm×150 cm).
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angina in patient with internal mammary artery (IMA) 
graft (coronary-subclavian steal) [2]. Subclavian artery 
stenosis proximal to vertebral artery and IMA is usually 
caused by atherosclerosis, radiation therapy, arterial 
congenital malformations, dialysis arteriovenous fistulas, 
etc. Although arterial insufficiency is a rarely reported 
sequel to radiotherapy, there are increasing evidences 
that radiation therapy could cause subclavian artery 
stenosis or occlusion [3–8]. Hull et al. reported that 7.4% 
survivors of Hodgkin lymphoma treated with radiation 
therapy developed carotid and/or subclavian artery 
disease at a median of 17 years after treatment [3]. Hirano 
et al. reported that the mean period between radiation 
and appearance of artery stenosis symptoms was years, 
with a range from 3 to 24 years [9]. Thus, it seems that 
radiation-induced subclavian stenosis is not uncommon, 
arterial insufficiency may occur years or decades later 
after the radiation therapy and the lesion can be caused 
by relatively low doses of radiation, such as 40–80 Gy [3].

Angiogram revealed that there was no other 
intracranial or extracranial stenosis to suggest 
atherosclerosis as the underlying cause. The patient did 
not have any risk factors for atherosclerosis. Based on 
these facts, we believe that the left subclavian stenosis 
was caused by radiation therapy.

The diagnosis of subclavian steal should be considered 
in a patient with history of neck/chest radiation therapy 
and presenting stroke like symptoms (dizziness, unsteady 
gait), even without complaint of arm ischemic symptoms. 
The discrepancy of >15 mm Hg in blood pressure readings 
in both upper extremities, decreased pulse in the affected 
side, and supraclavicular fossa bruit is essential for the 
diagnosis [2, 10]. Noninvasive imaging including duplex 
ultrasound, transcranial Doppler, and magnetic resonance 
(MR) or computed tomographic (CT) angiography can be 
used to confirm the diagnosis definitively. Catheter-based 
cerebral angiography is generally not needed to establish 
a diagnosis. The treatment of subclavian stenosis includes 
percutaneous or surgical revascularization. Endovascular 
intervention (angioplasty with or without stenting) is 
appropriate for patients with short proximal stenosis or 
occlusion [11, 12].

CONCLUSION

We reported the atypical subclavian steal syndrome 
induced by radiation therapy. The diagnosis was confirmed 
with MRA neck and conventional angiogram, patient was 
treated with angioplasty and stent implantation. The 
lesson learned is that particular attention should be paid 
to subclavian stenosis in patient with history of chest/
neck radiation therapy. Routine bilateral arm BP and 
pulse checks, and review of subclavian steal syndrome 
symptoms are essential for early diagnosis, which is 
the prerequisite for timely treatment with antiplatelet 
and angioplasty/stent implantation to restore adequate 
perfusion.
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