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Angioplasty of Subclavian 
Artery Stenosis Proximal to 
the Vertebral Origin 

Percutaneous transluminal angioplasty was performed in nine patients with symp
tomatic proximal left subclavian artery stenoses. All cases were technically successful. 
One significant delayed complication occurred in a patient whose common carotid-to
subclavian artery bypass graft occluded several months after a successful subclavian 
artery angioplasty with a probable subsequent embolic occlusion of the internal carotid 
artery. The other patients were asymptomatic after follow-up evaluations of 4-23 
months. 

With the development of the Gruntzig balloon catheter, percutaneous translu
minal angioplasty (PTA) has become a widely used method of treating occ lusive 
disease throughout the vascular system [1, 2]. However, its reported use in 
stenotic lesions of the subclavian artery proximal to the vertebral artery orig in 
has been very limited [3-6]. Reluctance to perform PTA in these lesions has 
resulted from fear of distal embolization into the cerebral c irculation [7]. We 
report our experience with PTA in nine patients with proximal left subclavian 
artery stenosis. 

Subjects and Methods 

Nine patients with left subc lavian artery stenosis located proximal to the vertebra l artery 
origin underwent PTA. The patients were 49-69 years of age (average, 59 years). Eight 
were female. Seven patients complained of left arm weakness, paresthesias, and / or pain. 
In two patients, dizziness was the major symptom. One patient complained primarily of 
bitemporal headaches th at resolved after PTA. One pat ient had an expressive aphasia as 
a result of a previous cerebral vascular accident and was an unreliabl e histo rian. One 
patient had a carot id-to-subc lavian bypass graft as initial treatment for her subc lavian 
stenosis. All patients had a differential systolic brac hial pressure grad ient of 20-78 mm Hg 
(average , 34.2 mm Hg) as measured by a sphygmomanometer , the left brachial pressure 
being lower than the right (table 1). 

Five of the nine patients had angiog raphic evidence of subc lavian steal; the other four 
had stenot ic lesions without reverse vertebral flow. Fou r patients had additional sign ifican t 
extracranial carotid disease. Two patients who had symptoms con fin ed to the left upper 
extremity had isolated left subc lavian stenoses with no other vascular abnormalities. Four 
patients had symptomatic coronary artery d isease. 

The technical aspects of PTA have been described in the literature [1 , 2, 8]. In all our 
cases a transfemoral approach was used . A 5 French polyethylene Hanafee catheter was 
placed through the stenot ic lesion over a Bentson guide wire . The cath eter 's intraluminal 
position was confirmed by contrast injec tion and then 5,000 U of heparin was g iven 
intraarterially. An exchange for a 5 Frenc h polyethylene balloon catheter was made over a 
240 cm Teflon-coated exchange guide wire. In four cases the stenosis was d ilated with 6 
and 7 French polyethylene straight catheters befo re balloon inse rtion. An 80 c m balloon 
catheter was of adequate length in all cases, and in each case the appropriate balloon size 
was 6 mm x 1.5 cm. The guide wire tip was not advanced beyond th e proximal ax illary 
artery to avoid intimal damage or arterial spasm. Intraarterial pressure gradient was 
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TABLE 1: PTA for Proximal Left Subclavian Artery Stenosis: 
Summary of Cases 

SystoliC Blood Pressure Gradient 

Case No . (age. gender) 
(mm Hg) Follow-up 

(months) 
Pre-PTA Post-PTA 

1 (52, F) ...... 20 0 23 
2 (65 ,F) 78 16 20 
3 (69 ,F) 40 12 20 
4 (69, F) 26 10 14 
5 (64,F) .... .... 40 10 13 
6 (49 ,F) 28 10 13 
7 (51 ,M) .. 36 0 7 
8 (54,F) NA 0 7 
9 (57 ,F) 30 0 4 

Nole.- The only complica tion occurred in case 1 . in whom a carotid-subclavian graft 
occluded several months after PTA. 

measured on the in iti al patients, but the dampening effect of the 
catheter across the stenosis was believed to make this an unreliable 
measurement. 

Careful monitoring of th e neurologic status after di latation was 
performed. Our patients are routine ly sent to the postoperative 
recovery room after all interventional procedures. Patients without 
other significant medical problems were discharged within 24- 48 
hr. In all cases, premedication included 10 grains of aspirin for one 
or more days before the procedure. Persantine, 25 to 50 mg , was 
given to several pat ients as well. Daily aspirin was prescribed after 
dilatation on a long-term basis for all patients. 

Results 

All nine procedures were technically successful and per
formed with re lative ease. There were no procedural com
plicat ions. In six (66%) of nine cases, there was restoration 
of a normal luminal diameter. In the other three, some 
residual stenosis remained but was not considered hemo
dynamically significant. 

Table 1 shows the reduced systo lic blood pressure gra
dient after PTA. In all cases there was return of a normal 
radial pu lse after PTA, often quite dramatically. The length 
of clinical follow-up is also shown in table 1 . 

Many patients who were most severely impaired by their 
subclavian stenosis (i.e., arm weakness, paresthesias, and / 
or pain) noted immediate and dramatic re lief after PTA. 
Clin ical fo llow-up was obtained on a regu lar basis, the 
longest be ing 23 months. No residual significant brachial 
pressure or radial pu lse grad ient was noted . With the ex
ception of one patient who had a previous carotid-to-sub
clavian graft that thrombosed after PTA , there were no 
patients with recurrent symptoms . Follow-up ang iograms 
were not obtained, except in our representat ive case. 

Representative Case Report 

A 52-year-old woman had repeated episodes of vertigo 
and left arm numbness for 1112 years . An arch angiogram 
obtained at another hospital at the time of initial evaluation 
revealed a marked ly stenotic prox imal left subclavian artery. 
A common carotid-subc lavian artery bypass was per
formed . Some symptomatic re lief occurred for about 3 

months, after wh ich vertigo, light-headedness and head
aches recurred . 

Ten months after the bypass, the patient was referred to 
Memorial Hospital Medical Center of Long Beach. An angio
gram showed the graft to be patent, but there was narrowing 
of both proximal and distal anastomotic sites (fig. 1 A). The 
prox imal subclavian stenosis was unchanged. 

An arch angiogram 4 months later because of persistent 
symptoms was essentially unchanged. A systolic blood 
pressure grad ient of 30 mm Hg and a diminished radial 
pu lse were noted on the left . Trans lum inal angioplasty of the 
proximal subclavian artery stenosis was performed suc
cessfully (fig. 1 B). The patient noted immediate rel ief from 
dizz iness and headache. Her hospital course was unre
markable and she was discharged in satisfactory condition. 

A transient ep isode of expressive aphasia and heaviness 
on the right side occurred several weeks after angioplasty. 
There was complete resolution of the symptoms and the 
patient was placed on Coumadin . Despite adequate antico
agulation, she experienced recurrent episodes of abrupt 
onset of heaviness and numbness involving the right side of 
her face, right arm , and ri ght leg. She also noted transient 
visual disturbances in the left eye. 

An arch angiogram 4 months after angioplasty revealed 
that the common carotid-subclavian bypass graft had be
come occluded (fig. 1 C). Total occlusion of the left internal 
carotid artery was also noted. The angiop lasty site in the 
proximal subc lavian artery remained widely patent. Subse
quently, the patient noticed spontaneous resolution of her 
symptoms and was symptom-free 22 months later. 

Discussion 

Subclavian artery stenosis constitutes a small but signifi
cant part of extracranial arterial d isease. Subclavian or 
innominate artery occlusion or stenosis occurs in 17% of all 
patients with cerebrovascular insufficiency [8]. 

Cli nical manifestations of subclavian artery stenosis are 
variab le and generally are divided into those referable to 
vertebrobasilar insufficiency and arm ischemia [9, 10]. In 
our series, two (22%) of nine patients primari ly had symp
toms of vertebrobasilar insufficiency, while the other seven 
(78%) experienced ischemic symptoms in their arms as their 
predominant manifestation. 

Unusual c linical presentations of subc lavian artery ste
nosis undoubtedly occur in situations in which other vas
cular disease exists and the stenotic subc lavian artery is 
unable to serve as a sig nificant collateral pathway. In one of 
our patients with concomitant carotid occ lusive disease , 
symptoms of bitemporal headaches were relieved after sub
clavian angioplasty. Chest wall ischemia, w ith symptoms 
simulating ang ina pectoris, may be the result of a "steal" 
phenomenon from the intercostal arteries through the inter
nal mammary, supreme intercostal, and / or lateral thoracic 
arteries [11]. Resolut ion of atypical chest pain after PTA 
may be explained by this phenomenon . 

Before the advent of PTA, treatment of symptomatic sub
clavian artery stenosis was surgical. A transthoracic ap
proach was used that carried an 8% mortality and a 25% 
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Fig. 1 .-Arch angiograms, right posterior oblique projections. A, Prox imal 
subc lavian artery stenos is (arrow) . Carotid-to-subclavian bypass graft wi th 
prox imal and distal stenoses (arrowheads ). Retrograde filling of left ve rtebral 
artery demonstrated on delayed filming (not shown) . B, After PTA. Minimal 
residual stenosis (arrow) . Anteg rade filling of left ve rtebral artery. Distal 

serious postoperative complication rate [9]. This technique 
was largely abandoned in favor of an extrathoracic, supra
clavicular approach using a carotid-subclavian anastomosis 
either directly or via a venous or prosthetic graft. With this 
procedure, morbidity and mortality were reduced signifi
cantly [12]. Investigation of the carotid circulation before 
surgery is essential to prevent a carotid steal phenomenon, 
which would occur if significant carotid stenosis were pre
sent. If present, the carotid lesion should be corrected 
before anastomosis. In one study with long-term follow-up 
of 28 patients, 92% were either asymptomatic or clinically 
improved 3-10 years after extrathoracic surgery [13]. Al
though recent surgical advances have significantly reduced 
the risk of surgical correction of subclavian artery stenosis, 
the inherent risks of anesthesia remain . In addition, the cost 
of surgery and extended hospitalization are certainly more 
than would be anticipated with angioplasty. 

An interesting situation occurred in our case 1, in which 
PTA was performed in a patient who had a malfunctioning, 
surgically placed, common carotid-subclavian bypass graft. 
Although there was immediate symptomatic relief after PTA , 
the patient began experiencing transient ischemic attacks 
about 3 weeks after PTA. The angiogram 4 months later 
showed occlusion of both the graft and left internal carotid 
artery (fig . 1 C). Presumably , after successful dilatation of 
the subclavian stenosis, the equalization of pressure be
tween the carotid and subclavian artery resulted in stasis of 
flow in the graft with subsequent thrombosis . We theorize 

c 
anastomosis of graft is seen better than in A (arrowhead ). C, 4 months after 
PTA . Cont rast is in prox im al ca rotid end of occluded graft (arrow), and left 
internal carotid artery is occ luded (arrowhead) . Proximal subc lavian artery is 
unchanged. Good anteg rade left vertebral artery flow remains. 

that propagation of the thrombus into the internal carotid 
artery from the graft resulted in embolization to the internal 
carotid artery and the multiple transient ischemic attacks. 
This situation illustrates a potential hazard in performing 
subclavian artery PTA in patients with common carotid
subclavian artery grafts. Because of this experience, we 
now consider PTA of the subclavian artery to be contrai n
dicated in the presence of a patent bypass graft of this type. 

Concern has been expressed about distal embolizati on 
into the vertebral artery during the dilatation procedure [3, 
7]. While this is certainly a theoreti cal possibility, it has not 
occurred in any of our nine patients. Naturally , this concern 
is of no consequence when the vertebral artery is occ luded 
or takes separate origin from the aorta. Unlike Bachman 
and Kim [3], we believe that the instant angiop lasty is 
performed , antegrade flow is established. Consequently, 
PTA of the subclavian artery is believed to be safe regard
less of the direction of flow in the vertebral artery. 

In our experience, PTA in subclavian artery stenosis has 
proven to be a technically easy and highly successful pro
cedure with no technical failures, no proced ural comp lica
tions, and no recurrences of symptoms in nine patients with 
follow-ups of up to 23 months. A stenotic lesion in the 
subclavian artery in a pati ent with cerebral, arm , or chest 
wall symptoms should be considered for PTA . Long-term 
patency should be anti c ipated as the subc lavian is a high
flow, large-caliber vessel similar to the iliac system . How
ever , we caution against the procedure in a patient with 
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ca rotid-subclavian bypass graft because of the risk of graft 
and carot id occ lusion as the fl ow in the graft is reduced 
after eliminati on of the subclavian stenosis . 
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