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Percutaneous transluminal angioplasty (PTA) is being extensively applied to treat 
arteriosclerotic lesions. However, this application has not been widely accepted for the 
treatment of carotid artery stenosis. Successful attempts to relieve cerebral ischemia 
from extracranial carotid arterial stenosis by PTA are reported. Twenty-seven patients 
with arteriosclerotic stenosis, fibromuscular disease, and Takayasu carotid arterial 
stenosis were treated by PTA. All anatomic carotid stenotic lesions were corrected 
without any neurologic complication. Follow-ups ranged from 3 months to 4 years without 
recurrent symptoms in any patient. These results may suggest that some patients with 
cerebral ischemia secondary to extracranial carotid artery stenosis may be treated 
safely and effectively by PTA. 

Percutaneous transluminal angioplasty (PTA), an angiographic but nonsurgical 
treatment for vascular occlusive disease, was first described by Dotter and Judkins 
[1] in 1964. It has become popular in the recent years after the introduction of the 
Gruntzig and Hopff [2] balloon dilatation catheter. Angioplastic dilatations have 
been reported in coronary, renal , mesenteric, celiac, aortoiliac, femoral , and more 
peripheral arteries. Recently, angioplasty has been applied to brachiocephalic 
arteries, but primarily to the subclavian, innominate, vertebral, or external carotid 
artery [3-7]. Transluminal dilatation of the carotid artery has been performed rarely 
because of the fear of cerebral emboli from ulcerative plaque. There have been 
only few scattered cases reported in the past years [3-12]. We report our 
successful experience with PTA at different levels of the carotid artery in 27 
patients. 

Subjects and Methods 

Thirty-four patients were referred for carotid angioplasty. Twenty-seven patients undergo
ing 29 procedures are included in this report . Twenty-one patients had arteriosclerotic 
stenosis, five had fibromuscular dysplasia, and one had Takayasu arteritis. Among the 27 
patients, 12 were male and 15 were female. They were 34-84 years old (average age, 72). 
(Males were younger than females by about 12-15 years.) The fibromuscular dysplasia and 
Takayasu patients tended to be younger than those having atherosclerosis (the youngest 
was 34 years old with Takayasu and 40 years old with fibromuscular dysplasia). Seven 
patients had proximal common carotid artery stenosis, three had distal common carotid artery 
stenosiS, four had stenosis at the carotid bifurcation, six had internal carotid artery stenosis , 
two had external carotid artery stenOSiS, five had fibromuscular disease of the internal carotid 
artery, and two had bilateral carotid artery disease. 

All patients were monitored , with electroencephalography (EEG) during the procedure, 
except those undergoing external carotid artery PTA. The patients were medicated with 
intravenous Valium 5-10 mg and Decadron 10 mg. Heparin 5000 units was given right after 
the PTA catheter was introduced into the carotid artery. Injection of heparinized arterial blood 
into the carotid artery through a balloon catheter without the placement of a guide wire was 
performed during inflation of the balloon. Persantine 50 mg was administered orally three 
times a day for about 3 months after dilatation. Prednisone was also given to patients (the 
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Fig. 1.-Case 1. Proximal common carotid artery angioplasty. DSA of aortic 
arch (A) and selective left common carotid angiogram (8) show severe stenosis 
of left proximal common carotid artery (arrow). C, Inflated balloon in proximal 

A B 
Fig. 2.- Case 2. Proximal common carotid artery angioplasty. A, Arch 

angiogram with left axillary catheter. High-<1egree stenosis in left subclavian 
artery (large arrow) and severe stenosis at origin of left common carotid artery 

last 19 patients) for 1 week (tapering from 30 mg to 5 mg over a 6 
day period). The balloon catheter was made by Medi-Tech; it was 
ordered specially with a 5 mm short tip. The size of the balloon was 
tailored to the length of stenosis and caliber of the carotid artery 
(balloon diameter ranged from 4 to 10 mm). 

left common carotid artery. D, Left carotid angiogram after PTA clearly shows 
full dilatation of proximal left common carotid artery. 

c 
(small arrows). Left vertebral artery was occluded. 8 , Postangioplasty angio
gram. Full dilatation of origin of left common carotid artery. C, Repeat arch 
angiogram. Full dilatation of left subclavian and left common carotid arteries. 

Results 

In seven of the 34 patients referred for PTA, it could not be 
performed: Two of the seven were terminated because loose 
plaque and ulcerative plaque were demonstrated by conven-
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Fig. 3.-Case 3. Proximal common carotid artery angioplasty. Arch (A) and 
selected carotid (8) angiograms show total occlusion of right subclavian artery 
just distal to origin of right vertebral artery (long arrow). Long-segment stenosis 

tional angiography (not seen on digital subtraction angiogra
phy [DSA]); two patients had a very tortuous proximal internal 
carotid artery (one with fibromuscular dysplasia and one with 
stenosis); and in three patients the procedure was discontin
ued because of EEG changes with spiking and slow waves 
occurring while passing a balloon catheter through the ste
notic segment. We did not have any complications during or 
after the angioplastic procedure except for a large groin 
hematoma. All 27 patients have been well during follow-up 
periods of 3 months to 4 years. 

Representative Case Reports 

Case 1 (fig. 1) 

A 72-year-old woman was admitted for evaluation of intermittent 
right and left hemiparesis, slurred speech, and blurred vision of the 
left eye. DSA disclosed stenosis of the right common carotid bifur
cation and severe stenosis of the left proximal common carotid artery. 
Conventional carotid angiography confirmed the DSA findings and a 
smooth luminal stenosis of left proximal common carotid measuring 
about 2.5 mm. PTA was performed with a 10 mm by 4 cm balloon 
catheter. The caliber was dilated up to 10 mm, and after angioplasty, 
she was able to speak better and had no blurring of vision . She then 
had a right carotid endarterectomy. Since then, she was well after 
more than 18 months later. 

Case 2 (fig. 2) 

A 57-year-old man presented with increasing difficulty in speech, 
right-sided weakness for several weeks, and left arm pain . Angiog
raphy demonstrated severe stenosis of the proximal left common 
carotid artery and total occlusion of the left vertebral artery with 

B c 
of left proximal common carotid artery (short arrows) . C, Postangioplasty 
angiogram. Full dilatation of proximal left common carotid artery. 

moderate stenosis of the left subclavian artery distal to it. PTA of the 
left subclavian artery was performed through the left transaxillary 
approach and the left proximal common carotid artery was dilated 
from 2 mm to 8 mm with a 8 mm x 3 cm balloon catheter via the 
femoral route. He was still symptom-free 25 months later. 

Case 3 (fig. 3) 

A 34-year-old woman with previous diagnoses of Takayasu dis
ease was transferred to our hospital after a few months of increasingly 
blurred vision in the left eye, slurred speech, and difficulty in finding 
words. She also had right arm pain with very faint brachial and radial 
pulses, a palpable right axillary pulse, and pain in her left arm after 
exercise. DSA showed a total occlusion of right subclavian artery and 
a long-segment stenosis of the left proximal common carotid artery. 
Conventional angiography demonstrated the same findings, yet no 
definite abnormality was found in the left subclavian artery. The 
stenotic segment measured about 6 cm in length, tapering from 3.5 
mm to 0.5 mm from its proximal origin . PTA was performed with an 
8 mm x 4 cm balloon catheter from the distal to the proximal portion 
of the segment. She was still free of visual complaints and had no 
speaking problems 5 months later. 

Case 4 (fig. 4) 

A 66-year-old woman presented with staggering gait and increas
ing dysarthria, dysphasia, and a right hemiparesis over 2 days. Her 
left arm blood pressure measured about 65 mm Hg less than her 
right arm. Diffuse posterior fossa atrophy as well as left frontal lobe 
and basal ganglia infarcts were noted on CT. Angiography disclosed 
nonfilling of both vertebral arteries and severe stenosis of the left 
subclavian artery. The left internal carotid artery was totally occluded 
and there was moderate stenosis of the distal common carotid artery . 
PTA of the left subclavian artery was performed with an 8 mm by 3 



352 TSAI ET AL. AJNR:7, March/April 1986 

A B 
Fig. 4.-Case 4. Subclavian and distal common carotid artery angioplasty. 

A, Left subclavian angiogram. Nonfilling of left vertebral artery with severe 
stenosis of left subclavian artery. B, Postangioplasty angiogram. Full dilatation 
of stenotic subclavian artery. Reopacification of left vertebral artery antegrade 
and collaterals through cervical trunk. C, Stenosis of distal common carotid 

A B 

Fig. 5.-Case 5. Web like stenosis of common carotid bifurcation. Frontal 
(A) and lateral (B) views of right common carotid arteriogram. Partial weblike 

cm balloon catheter. Despite significant improvement in her gait, she 
was readmitted 5 months later with a dense hemiparesis and aphasia. 
Repeat angiography showed no evidence of restenosis of the previ
ously dilated left subclavian artery . A small left vertebral artery was 

c o 
artery with total occlusion of left internal carotid artery. Basilar artery was 
supplied via collaterals through occipital artery. (Basilar artery is not seen welL) 
D, Postangioplasty angiogram. Full dilatation of distal common carotid artery 
(arrow) . 

c 
stenosis at right common carotid bifurcation. C, Web stenosis was dilated by 
angioplasty. 

demonstrated; it had not opacified before angioplasty. The left distal 
common carotid artery was dilated with an 8 mm x 3 cm balloon 
catheter in an effort to improve collateral supply via the external 
carotid artery. Better opacification of the basilar and internal carotid 
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Fig. 6.-Case 6. Carotid bifurcation and proximal internal carotid artery 
stenosis. A. Severe stenosis was seen at both proximal internal carotid arteries. 
Ulcerative plaque at left carotid bifurcation. Right internal carotid artery is much 

arteries through the occipital and internal rnaxillary arteries was 
obtained. Six rnonths after the second angioplasty, she was found to 
have no significant ataxia and better strength in the right leg. She still 
had a marked dysphasia but was able to speak a few words. Her 
right arm weakness was unchanged. 

Case 5 (fig. 5) 

A 64-year-old man was admitted because of a syncopal episode 
and transient loss of consciousness. He also had slight weakness in 
his left extremities. He has been treated for hypertension over the 
previous 4 years. A loud bruit was heard in the right side of his neck. 
Angiography disclosed a weblike stenosis at the right common carotid 
bifurcation. The vertebral arteries were normal. Angioplasty of the 
distal common carotid artery was performed with a 1 O-mm-diameter 
and 2-cm-long balloon catheter. The patient had been followed for 
over 17 months without recurrent symptoms. 

Case 6 (fig. 6) 

A 54-year-old man was admitted for evaluation of increased drows
iness and weakness in both extremities. Occasionally he felt numb
ness in his left arm. He has been a heavy smoker and alcoholic for 
more than 30 years. He also had transient slurred speech. Angiog
raphy demonstrated a high-degree stenosis of both carotid bifurca
tions, stenosis of the left subclavian artery, and narrowing at the 
origin of both vertebral arteries. Ulcerative plaques were seen at the 
left carotid bifurcation. He had right internal carotid artery angioplasty 
before left carotid endarterectomy. The stenotic segment of the right 
internal carotid artery was only 1.5 mm, just enough to pass the 5-
mm-diameter balloon catheter. Subsequently, he had several epi
sodes of right hemiparesis and a speech problem after left carotid 
endarterectomy, but he recovered with mild weakness. At 1 and 6 
months after surgery, follow-up angiography showed total occlusion 

c 
narrower than left. e, Immediate postangioplasty arteriogram shows wider 
caliber of right internal carotid artery; intimal split (arrow) . C, Arteriogram 6 
months later. Healing of right internal carotid artery. No intimal split (arrow) . 

of left carotid artery. The right internal carotid artery had further 
healing of the intimal split, and the lumen appeared smoother and 
remained open. After surgery, he also had left proximal subclavian 
artery angioplasty with a 1 O-mm-diameter and 3-cm-long balloon to 
improve his left arm ischemia and gait problem. After that, he was 
well after more than 18 months later. 

Case 7 (fig. 7) 

A 67-year-old woman was admitted for evaluation of left-sided 
weakness and increasing confusion for several weeks . She also 
complained of pain and tingling in her left arm. Before admission, she 
was found on the floor at home with an injury to her left hip and leg. 
Multiple small lacunar infarcts were seen on CT. Angiography dis
closed a long, 3.0 cm segment of severe stenosis in the proximal 
right internal carotid artery. Angioplasty of the right internal carotid 
artery was performed with a 6 mm x 5 cm balloon catheter before 
her pelvic surgery . She was well with very mild residual hemiparesis 
after more than 11 months later. 

Case 8 (fig. 8) 

A 63-year-old man presented with recent myocardial infarct with 
multiple coronary arterial stenoses. He also had intermittent left-sided 
weakness and a right carotid bruit. A high-degree stenosis of the 
right proximal internal carotid artery was disclosed by angiography. 
Anticoagulant with heparin, Persantine, and aspirin were initiated 
after angiography. Dilatation of the right internal carotid artery was 
recommended before cardiac bypass surgery. Angioplasty was per
formed with a 6 mm x 3 cm catheter, but the lumen was dilated to 5 
mm only. Despite that, the intermittent right-sided weakness re
solved. He then underwent cardiac triple bypass surgery. He was still 
well after about 4 months later. 
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Case 9 (fig. 9) 

A 73-year-old woman began to have left ophthalmoplegia with 
decreasing visual acuity of the left eye after having several left frontal 
headaches. She also had diplopia and dropping of the left eyelid. 
Angiography demonstrated a 2-cm-long stenotic segment of the left 
internal carotid artery just distal to the petrous and proximal to the 
cavernous segment. In addition, a large aneurysm was seen in the 
cavernous internal carotid artery. Angioplastic dilatation of the distal 
internal carotid artery was performed at the time of balloon emboli
zation. The aneurysm was then embolized with a detachable balloon. 
About 2 months later, repeat angiography showed the dilated seg
ment still patent. 

Case 10 (fig. 10) 

Fig. 7.-Case 7. Proximal internal carotid artery. 
A, Right common carotid angiogram. Long seg
ment, about 3.0 cm; severe stenosis of right internal 
carotid artery. (Note.-Balloon catheter was in the 
distal common carotid artery.) e, Postangioplasty 
angiogram. Good dilatation of right internal artery. 

Fig. 8.-Case 8. Internal carotid artery. A, Prean
gioplasty angiogram. Marked stenosis of proximal 
right internal carotid artery. e, Postangioplasty an
giogram. Partial dilatation of right internal carotid 
artery. 

A 60-year-old woman was admitted to evaluate the cause of 
intermittent attacks of aphasia and mild weakness in both sides. She 
had had a right cerebral stroke 1 year before with mild residual left
sided weakness. Angiography disclosed a total occlusion of the right 
internal carotid artery and about a 40% stenosis of the left proximal 
internal carotid artery. DSA, however, showed a very small, slitlike 
residual lumen and stopped at about 3 cm above the origin of the 
right internal carotid artery. The origin of the right external carotid 
artery was also slightly narrowed. PTA of the right external carotid 
artery and possibly the internal carotid artery was recommended 
before external-internal carotid bypass and left carotid artery endar-
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Fig. 9.-Case 9. Distal internal carotid artery. A, 
Preangioplasty angiogram. Segmental stenosis at 
distal left internal carotid artery (arrows) between 
petrous and cavernous segments. Huge aneurysm 
is at cavernous part of internal carotid artery. e, 
Angiogram after angioplasty and balloon emboliza
tion. Detached balloon in aneurysm and dilatation 
of narrowed segment of internal carotid artery. 

Fig. 10.-Case 10. Internal carotid artery. A, 
DSA. Total occlusion of proximal right internal ca
rotid artery. Retrograde filling of slitlike right internal 
carotid artery. e, Postangioplasty angiogram. Filling 
of both external and internal carotid arteries (also 
reflux into vertebral artery). Right internal carotid 
artery was quite small until it reached cavernous 
segment. 

terectomy. PTA of the right external carotid artery was performed 
with 6 mm x 3 cm balloon catheter. After that, the right internal 
carotid artery was reopened with guide wire and the same balloon 
catheter. Right after reopening the occluded segment of internal 
carotid artery, blood was suctioned out with a large syringe, and 
irrigation with heparinized saline was performed. Six weeks later the 
right internal carotid artery remained open, and she was still well 3 
months later. 

Case 11 (fig. 11) 

A 56-year-old woman was admitted for evaluation of increasing 
left-sided weakness over a period of 2 months before admission. She 
also had pain and tingling in her face. She had had a left cerebral 

8 

stroke 4 years before. Angiography demonstrated fibromuscular dys
plasia in both internal carotid arteries. Balloon angioplasty dilatations 
were performed to treat the bilateral internal carotid artery stenosis 
caused by fibromuscular dysplasia. She was still symptom-free after 
more than 16 months later. 

Case 12 (fig. 12) 

An 84-year-old man had sudden onset of left-sided weakness 4 
days before admission. He also had severe right-sided headaches 
and vertigo with dizziness and mild ataxia. He had a suprapubic 
catheter because of a chronic urethral stricture. A huge vesical stone 
was found . Angiography disclosed a total occlusion of the right 
internal carotid artery with severe stenosis of the proximal right 
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external carotid artery . PTA of the right external carotid artery was 
performed to improve the cerebral circulation before cystoscopy with 
cystourethrotomy. The right external carotid artery was dilated from 
2 .5 mm to 6 mm by a 6 mm x 3 cm balloon catheter. 

Discussion 

PTA of the brachiocephalic arteries has been performed 
more frequently in the last 5 years. However, it has been 
limited to the subclavian, innominate, vertebral , and external 
carotid arteries [3-9, 13-16]. Balloon angioplasty of the ca
rotid artery was first reported in 1980 by Kerber et al. [7], 
who dilated the proximal common carotid artery during distal 
carotid endarterectomy. After that, a few isolated cases hav-

Fig. 11 .-Case 11. Fibromuscular dysplasia and 
intemal carotid artery. A, Severe narrowing of mid
internal carotid artery from fibromuscular dysplasia 
(arrow) . e, Stenotic segment is fully dilated. There 
is still some residual stringlike appearance of inter
nal carotid artery. 

Fig. 12.-Case 12. External carotid artery. A, 
Marked stenosis at proximal external carotid artery 
with total occlusion of internal carotid artery. e , 
Postangioplasty angiogram. Full dilatation of proxi
mal external carotid artery. 

ing retrograde intraoperative balloon angioplasty of the com
mon carotid artery through an arteriotomy were reported [10, 
11]. In 1983, Wiggli and Gratzl [12] described successful 
dilatation in a case with stenosis of the distal common carotid 
artery. Tievsky et al. [17] described PTA of postsurgical 
stenosis in the distal common carotid artery in one case. 

Surgical endarterectomy of the proximal common carotid 
artery carries a high risk and is a rather difficult procedure. 
Cervical carotid artery bypass is preferred to endarterectomy. 
Surgical complications may be as high as 23% and include 
chylothorax, lymph fistula, wound infection, as well as phrenic 
nerve palsy from extrathoracic surgery [18, 19]. Common 
carotid artery stenosis is quite different from that of the carotid 
bifurcation but similar to that at the origin of the brachioce-
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phalic arteries. It is usually a smooth luminal stenosis without 
ulceration [20, 21]. PTA may be performed to correct common 
carotid stenosis in a similar manner to those cases with 
stenosis at the origin of the branchiocephalic arteries (figs. 1-
4). Surgical treatment of Takayasu arteritis has limited suc
cess because of the nature of the disease and the high 
incidence of graft occlusion [12]. PTA may be a better alter
native, as was seen in case 3. In case 4, since the internal 
carotid artery was totally occluded, angioplasty of the com
mon carotid artery improved collaterals to the internal carotid 
and basilar arteries and carried the same risk as angioplasty 
of the external carotid artery. 

Arteriosclerotic stenosis at the carotid bifurcation is treated 
by endarterectomy with excellent results. The operative risk 
has been reported as 1 %-8% mortality and 1 %-4% morbidity 
in the hands of an experienced surgeon [20-36]. PTA of the 
carotid bifurcation for atherosclerosis may be somewhat con
troversial at the present time because of the fear of dislodging 
an ulcerative plaque. It should be restricted to high-surgical
risk patients or those patients with nonatherosclerotic ste
nosis such as a web or arteritis, as was seen in case 5. 

PTA of the internal carotid artery was first reported in 1980 
by Mullan et al. [30] in a case of weblike stenosis. Surgical 
correction of weblike stenosis was considered dangerous 
because of the distinct possibility of total occlusion of the 
carotid artery. 

Carotid artery stenosis may coexist with coronary artery 
disease. Mortality in patients with symptomatic coronary ar
tery disease undergoing carotid endarterectomy can be as 
high as 14%, and cerebral injury may occur during cardiac 
surgery in patients with carotid artery disease. The incidence 
of stroke may be as high as 17%. Simultaneous carotid 
endarterectomy and cardiac surgery has been recommended 
to reduce complications [22 , 23, 26, 29]. From our experience 
and review of the literature, PTA of a smooth stenotic internal 
carotid artery may be performed with reasonable safety be
fore cardiac bypass operations or other surgical interventions, 
as was seen in cases 7 and 8 [31]. In case 6 , PTA of the right 
internal carotid artery preserved the cerebral circulation de
spite occlusion of the left carotid artery after endarterectomy. 

Medial fibroplasia or fibromuscular dysplasia usually occurs 
in the upper cervical artery and is often not amenable to 
endarterectomy. In 1981 , Hasso et al. [4] first reported the 
successful dilatation of fibromuscular dysplasia of the internal 
carotid artery. Since that time, several reports have confirmed 
the success of PTA in this disease involving the internal 
carotid artery [20, 21, 30-33] . The "string of beads" appear
ance of fibromuscular dysplasia may generate turbulence, 
and mural thrombus may form between the stenotic rings. 
We recommend treatment with anticoagulants for a period of 
time before PTA if there are symptoms of transient ischemic 
attacks to avoid the possibility of dislodging loose thrombus. 
PTA should not be performed in a very tortuous dysplastic 
artery because of the difficulty in passing the guide wire and 
the risk of arterial dissection [32-34]. 

PTA of the internal carotid artery may also be performed to 
aid operation in cases where the stenosis is too high and 
difficult to reach . In case 9, the vertical part of the internal 
carotid just proximal to the cavernous part was narrowed. It 

was difficult to pass a detachable balloon through the stenotic 
segment to occlude the large cavernous aneurysm of the 
internal carotid artery. PTA allowed us to pass the balloon 
and successfully occlude the aneurysm. 

Surgical intervention has been the traditional method for 
treating the totally occluded artery. Angioplastic treatment to 
reopen the total occluded carotid artery has not been reported 
before. In case 10, the right internal carotid artery was re
opened after successful dilatation of the proximal external 
carotid artery. PTA of totally occluded carotid artery must be 
reserved for a straight segment, and extreme caution must 
be used to avoid perforation of the artery. Reverse blood flow 
may steal carotid circulation from intracranial branches, yet it 
plays a good protective role to prevent antegrade dislodging 
emboli. 

Cerebrovascular occlusive symptoms often result from ste
nosis or occlusion of the internal carotid artery, but the 
external carotid artery may play an extremely important role 
in providing collaterals to the internal carotid or vertebrobasilar 
circulation [6, 26, 27] . External carotid arterial stenosis may 
aggravate the ischemic symptoms in those patients with 
occlusion of the internal carotid or vertebral arteries. In case 
4, PTA of the distal common carotid artery improved the 
collaterals of the external carotid artery circulation to the 
internal carotid and basilar arteries. Stenosis of the external 
carotid artery had increased the ischemic symptoms because 
of decreasing collaterals. PTA of the external carotid artery 
improves blood flow through collaterals to the internal carotid 
artery circulation, as was seen in case 11. 

Although short-segment stenosis is the ideal situation for 
PTA (cases 1 and 2), we have not found any significant 
difference or difficulty in dilating a longer segment as in cases 
3 and 7. Long-segment stenosis may be dilated with a longer 
balloon or in two stages with shorter balloons. The external 
carotid artery or the upper internal carotid artery has a greater 
tendency to develop spasm because of the nature of these 
arteries. Caution must be taken to avoid spasm during PTA. 
Spasm distal to the dilated area may be caused by damage 
to the wall of the artery with the long, stiff tip of the balloon 
catheter in a tortuous carotid artery. We believe that short
tip balloon catheters may avoid this complication . It is also 
recommended to avoid overdilatation of the artery. Vasodi
lators may be given by arterial injection to relieve spasm, but 
anticoagulant or streptokinase infusion is needed as well to 
prevent thrombus formation . Vasodilators may be ineffective. 
We had a patient who developed severe spasm of the iliac 
artery after angioplasty. The spasm was not relieved despite 
the use of several vasodilators. General anesthesia eventually 
relieved the spasm. We believe that general anesthesia may 
help as a last resort. 

Although PTA has not been considered a definitive proce
dure, we have followed eight patients with DSA. None had 
evidence of restenosis from 4 months to almost 4 years after 
PTA. All patients were followed with clinical examinations and 
were well for 3 months to 4 years. This may be attributed , in 
part, to the effect of glucosteroids, which are given to all 
patients. 

PTA of the carotid artery may be a somewhat controversial 
procedure without experience of a larger series and longer 
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follow-up to compare with surgical results . However, we have 
been asked to perform angioplasty in patients who may face 
higher risks with surgical endarterectomy, particularly those 
with multiple areas of occlusion and cardiac or pulmonary 
problems (cases 7 and 8). Until now, no patient has suffered 
neurologic complications. 

We believe that PTA may be considered an alternative 
procedure for improving carotid artery blood flow indepen
dently or as an adjunct to surgical management. Transluminal 
angioplasty may be performed in arteriosclerotic stenosis, 
fibromuscular dysplasia, and Takayasu arteritis at different 
levels of the carotid artery. It is essential to work closely with 
neurologists, neurosurgeons, and vascular surgeons to select 
the appropriate cases to avoid complications. Injections of 
heparinized arterial blood during dilatation is believed to re
duce the risk of cerebral ischemia. EEG monitoring is critical 
in performing angioplastic dilatation of the carotid artery. We 
abandoned the procedure in three potentially high-risk pa
tients because of EEG changes while we passed the balloon 
catheter through the stenotic segment. 

Although we need further experience to evaluate the safety 
of carotid artery angioplasty, we believe it may be applied 
with reasonable safety in carefully selected cases. Shorter-tip 
balloon catheters must be used to avoid injury to the lumen 
of the carotid artery. 
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