
Proceedings of UCLA Healthcare 
-VOLUME 16 (2012)- 

  

CLINICAL VIGNETTE 
 

Arm Claudication in a Bowler 
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A 72-year-old left handed male with history of 
hypertension, type 2 diabetes mellitus and coronary 
artery disease presented for cardiac follow-up 
complaining of left arm weakness. He denied chest 
pains or shortness of breath. He was adherent to his diet, 
exercise and medications. He walked briskly for 30 
minutes four times a week. He also bowled three times a 
week.  Recently, his left arm fatigued before his game 
was complete. This weakness resulted in a poor 
performance and the ball slipping from his hand. He 
added weight training to his exercise regimen but failed 
to see an improvement. A neurology evaluation was 
pending.  
 
Medications included a beta-blocker, statin, aspirin and 
plavix. He had previous intolerance to ACE inhibitors. 
He reported a history of 45 pack-year tobacco use and a 
10-year history of chewing smokeless tobacco. 
 
On examination, there was a 30 mm Hg systolic 
pressure difference between the right and left arms. The 
left radial pulse was diminished compared to the right, 
and bilateral soft carotid bruits were present.  Venous 
pressures in the neck were normal. Cardiac examination 
revealed a grade two systolic ejection murmur that 
radiated to the base of the heart. Lungs and abdomen 
were within normal limits. There were no abdominal 
bruits and pulses in the lower extremities were normal.  
 
ECG and routine laboratory studies were within normal 
limits. An ankle brachial index performed in the office 
found a 35 mm Hg lower blood pressure in the left arm 
compared to the right.   
 
The patient’s symptoms were suggestive of left arm 
claudication, and non-invasive evaluation was 
suggestive of left subclavian artery stenosis. An 
angiogram was advised but the patient refused and opted 
for further non-invasive imaging. MRA revealed a 
discrete high-grade stenosis in the left subclavian artery, 
proximal to the origin of the vertebral artery. An 
endovascular procedure was performed including 
balloon angioplasty of the subclavian stenosis, followed 
by stent implantation.  
 
In follow-up, the patient had equal blood pressures in 
both arms and his symptoms completely resolved.  
 
 

Background 
The incidence of subclavian stenosis ranges from 3-4% 
in the general population1.  In those with peripheral 
arterial disease (PAD), the incidence increases to 11-
18%2. Fifty percent of patients with subclavian or 
innominate lesions also have concurrent CAD, 27% 
have PAD and 29% have carotid disease2,3. Thus, 
patients with subclavian ste-nosis are at increased risk 
for CAD and stroke. Conversely, patients with 
atherosclerotic risk factors such as smoking, 
hypertension, low HDL and history of PAD are at 
increased risk of developing subclavian stenosis, with 
PAD being the strongest predictor4.  The prevalence of 
subclavian artery ste-nosis is likely underestimated since 
the disease is largely asymptomatic4. 
 
Etiology 
Atherosclerosis is the most common cause of subclavian 
stenosis5.  Left-sided stenosis is four times more com-
mon, likely due to increased turbulence from a more 
acute origin of the left subclavian artery6.   
 
Coronary subclavian steal can occur in patients who 
have undergone Coronary Artery Bypass Grafting 
(CABG) with Internal Mammary Artery Grafts (IMA).  
During upper extremity exercise, flow through the IMA 
may reverse in the setting of significant subclavian 
artery stenosis proximal to the origin of the ipsilateral 
IMA, and thus “stealing” blood flow that would 
otherwise feed the coronary circulation7.   
 
Similarly, steal phenomenon can occur in the 
vertebrobasilar arteries which compromise the cerebral 
circulation. As in coronary-subclavian steal, blood flow 
is “stolen” from the cerebral circulation by the distal 
subclavian artery, which has a lower pressure due to 
stenosis or occlusion proximal to the vertebral artery8.   
 
Other etiologies for subclavian artery stenosis include 
Takayasu arteritis, thoracic outlet syndrome, inflam-
mation due to radiation exposure, fibromuscular 
dysplasia, and congenital vascular anomalies. 
 
Clinical Presentation   
Most patients with subclavian artery stenosis are 
asymptomatic and require no intervention.  Patients may 
present with arm claudication,  muscle fatigue, rest pain 
and even distal necrosis from showering emboli5. 
Anginal symptoms can occur due to coronary-
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subclavian steal.  Neurological symptoms occur when 
the vertebrobasilar arteries are compromised and can 
manifest as visual changes, syncope, ataxia, problems 
with balance, dysarthria, vertigo, and facial sensory 
deficits5,9.   
 
There is often a >15mmHg difference in brachial blood 
pressure between the affected arm and normal arm1 as 
well as absent or diminished axillary, brachial, radial, or 
ulnar pulses in the affected arm5. 
 
Diagnosis   
To evaluate a significant blood pressure difference 
between right and left arms, Duplex Ultrasound with 
color flow is the initial imaging of choice.  Obstruction 
is suggested on ultrasound if there is waveform 
dampening, monophasic changes, turbulent flow, and 
heightened blood flow velocities at suspected sites of 
subclavian lesions10.   
 
Contrast-enhanced magnetic resonance angiography 
(MRA) provides accurate visualization of artery 
anatomy as well as the stenoses themselves11.  
Alternatively, CT angiography may accurately delineate 
anatomy of the subclavian artery when MRA is not 
available.  Contrast angiography is an invasive 
diagnostic test that can also reveal subclavian lesions to 
confirm the diagnosis.   
 
Patients who are planning to undergo CABG with IMA 
grafting should receive screening with non-invasive 
testing when a >10-15 mmHg difference is found on 
bilateral blood pressure testing or they have a history of 
known PAD12. Angiography before noninvasive testing 
is currently debatable due to the risks of invasive 
procedures12. 
 
Management  
Risk factors for cardiovascular disease (CVD), 
including smoking, dyslipidemia, hypertension, dia-
betes, poor diet and sedentary lifestyle, should be 
assessed and treated. Medical therapy should also 
include anti-platelet therapy with aspirin or clopidogrel5.   
 
If symptoms persist, interventional therapy with 
revascularization is indicated.  Surgical therapies 
include axillo-axillary bypass, carotid-subclavian by-
pass, and transposition of the subclavian artery.  
Endovascular procedures are gaining popularity, with 
balloon angioplasty and/or stenting.  A 2011 Cochrane 
review concluded there is insufficient evidence to 
determine if stenting is more effective than angioplasty 
due to the lack of any randomized studies13.  Regardless, 
percutaneous intervention is favored to surgery since it 
has demonstrated technical success (as high as 98% 
success rates with experienced physicians), long-term 
patency (85-90% at 3 years), low complication rates14, 
and shorter healing times and length of hospital stay15. 
 

 
Conclusion  
Due to its association with cardiovascular disease 
(CVD), the diagnosis of subclavian stenosis is a 
predictor of higher mortality and CVD mortality16.  
Proper and timely identification and treatment of risk 
factors and/or symptomatic stenosis is important.  
Primary care physicians should be aware of subclavian 
stenosis not only due to its association with CVD but 
also due to its effect on blood pressure readings.  
Bilateral blood pressure measuring should occur 
routinely, as is recommended by the Seventh Report of 
the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure (JNC 
VII)17 for hypertension screening.  Since subclavian 
stenosis is largely asymptomatic, unilateral blood 
pressure measurement can potentially lead to false blood 
pressure readings and suboptimal treatment of 
hypertension4. 
 
 
 
REFERENCES 

  
1. English JA, Carell ES, Guidera SA, Tripp HF. 

Angiographic prevalence and clinical predictors of left 
subclavian stenosis in patients undergoing diagnostic 
cardiac catheterization. Catheter Cardiovasc Interv. 2001 
Sep;54(1):8-11. PubMed PMID: 11553941. 

2. Gutierrez GR, Mahrer P, Aharonian V, Mansukhani P, 
Bruss J. Prevalence of subclavian artery stenosis in 
patients with peripheral vascular disease. Angiology. 2001 
Mar;52(3):189-94. PubMed PMID: 11269782. 

3. Brountzos EN, Petersen B, Binkert C, Panagiotou I, 
Kaufman JA. Primary stenting of subclavian and 
innominate artery occlusive disease: a single center's 
experience. Cardiovasc Intervent Radiol. 2004 Nov-
Dec;27(6):616-23. Epub 2004 Oct 6. PubMed PMID: 
15578138. 

4. Shadman R, Criqui MH, Bundens WP, Fronek A, 
Denenberg JO, Gamst AC, McDermott  MM. 
Subclavian artery stenosis: prevalence, risk factors, and 
association with cardiovascular diseases. J Am Coll 
Cardiol. 2004 Aug 4;44(3):618-23. PubMed 
PMID:15358030. 

5. Ochoa VM, Yeghiazarians Y. Subclavian artery stenosis: 
a review for the vascular medicine practitioner. Vasc Med. 
2011 Feb;16(1):29-34. Epub 2010 Nov 15. Review. 
PubMed PMID: 21078767. 

6. Schillinger M, Haumer M, Schillinger S, Mlekusch W, 
Ahmadi R, Minar E. Outcome of conservative versus 
interventional treatment of subclavian artery stenosis. J 
Endovasc Ther. 2002 Apr;9(2):139-46. PubMed PMID: 
12010091.  

7. Takach TJ, Beggs ML, Nykamp VJ, Reul GJ Jr. 
Concomitant cerebral and coronary  subclavian steal. Ann 
Thorac Surg. 1997 Mar;63(3):853-4. PubMed PMID: 
9066422. 

8. REIVICH M, HOLLING HE, ROBERTS B, TOOLE 
JF. Reversal of blood flow through the vertebral artery and 
its effect on cerebral circulation. N Engl J Med. 1961 Nov 
2;265:878-85. PubMed PMID: 14491362. 

9. Bornstein NM, Krajewski A, Norris JW. Basilar artery 
blood flow in subclavian  steal. Can J Neurol Sci. 1988 
Nov;15(4):417-9. PubMed PMID: 3061632.   



Proceedings of UCLA Healthcare 
-VOLUME 16 (2012)- 

 

  

10. Lobato EB, Kern KB, Bauder-Heit J, Hughes L, Sulek 
CA. Incidence of coronary-subclavian steal syndrome in 
patients undergoing noncardiac surgery. J Cardiothorac 
Vasc Anesth. 2001 Dec;15(6):689-92. PubMed PMID: 
11748514. 

11. Nael K, Villablanca JP, Pope WB, McNamara TO, 
Laub G, Finn JP. Supraaortic arteries: contrast-enhanced 
MR angiography at 3.0 T--highly accelerated parallel 
acquisition for improved spatial resolution over an 
extended field of view. Radiology. 2007 Feb;242(2):600-9. 
PubMed PMID: 17255428. 

12. Rogers JH, Calhoun RF 2nd. Diagnosis and management 
of subclavian artery stenosis prior to coronary artery bypass 
grafting in the current era. J Card Surg. 2007 Jan-
Feb;22(1):20-5. Review. PubMed PMID: 17239206.  

13. Burihan E, Soma F, Iared W. Angioplasty versus stenting 
for subclavian artery stenosis. Cochrane Database Syst 
Rev. 2011 Oct 5;(10):CD008461. Review. PubMed PMID: 
21975782. 

14. Patel SN, White CJ, Collins TJ, Daniel GA, Jenkins JS, 
Reilly JP, Morris RF,  Ramee SR. Catheter-based 
treatment of the subclavian and innominate arteries. 
Catheter Cardiovasc Interv. 2008 Jun 1;71(7):963-8. 
PubMed PMID: 18383169.  

15. Takach TJ, Duncan JM, Livesay JJ, Krajcer Z, Cervera 
RD, Gregoric ID, Ott DA, Frazier OH, Reul GJ, Cooley 
DA. Brachiocephalic reconstruction II: operative and 
endovascular management of single-vessel disease. J Vasc 
Surg. 2005 Jul;42(1):55-61. PubMed PMID: 16012452. 

16. Aboyans V, Criqui MH, McDermott MM, Allison MA, 
Denenberg JO, Shadman R, Fronek A. The vital 
prognosis of subclavian stenosis. J Am Coll Cardiol. 2007 
Apr 10;49(14):1540-5. Epub 2007 Mar 26. PubMed PMID: 
17418292.  

17. Chobanian AV, Bakris GL, Black HR, Cushman WC, 
Green LA, Izzo JL Jr, Jones DW, Materson BJ, Oparil 
S, Wright JT Jr, Roccella EJ; Joint National Committee 
on Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure. National Heart, Lung, and Blood 
Institute; National High Blood Pressure Education Program 
Coordinating Committee. Seventh report of the Joint 
National Committee on Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure. Hypertension. 2003 
Dec;42(6):1206-52. Epub 2003 Dec 1. PubMed PMID: 
14656957. 

 
 
Submitted November 16, 2011  
 
 
 


