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Transluminal Angioplasty in Postsurgical Stenosis of the 
Extracranial Carotid Artery 
Andrew L. Tievsky,1 Edward M. Druy, and John G. Mardiat 

Transluminal angioplasty of the common carotid artery was 
beneficial in a patient with postendarterectomy recurrent ste
nosis due to fibrous myointimal hyperplasia. This lesion is the 
major cause of restenosis within the first 24 postoperative 
months and has histologic characteristics quite favorable for 
angioplasty with minimal possibility for embolic complications. 
Since surgery is a proven procedure with low morbidity /mortality 
for most patients, the authors believe transluminal angioplasty 
for carotid restenosis should be limited to surgically inaccessible 
lesions or patients presenting unacceptable operative risk, as in 
the case described. 

Since the avai lability of the double-lumen balloon catheter, per
cutaneous transluminal angioplasty (PTA) has gained wide accept
ance for dilatation in occlusive disease, most often atherosc lerosis, 
of the coronary, renal, viscera l, aortoiliac, and peripheral vascu la
ture. Because of the risk and catastrophic consequences of cere
bral embolization, treatment of brachiocephalic vascular stenosis is 
rarely attempted . However, scattered case reports in small series 
of patients have demonstrated PTA to be safe therapy for fibromus
cu lar dysplasia of the internal carotid artery [1, 2] and athero
sclerotic stenoses of the vertebral orifices, proximal left subclavian 
artery , and external carotid artery [3, 4]. We report the successful 
application of PTA in a case of postoperative common carot id 
stenosis due to fibrous myointimal hyperplasia. 

Case Report 

A 63-year-old white woman presented in June 1981 with daily 
transient ischemic attacks. Generalized cerebral ischemia was sug
gested by occasional bouts of transient somnolence, disorientation , 
expressive aphasia, and dizziness. These episodes were incapaci
tating and on one occasion precipitated an automobile accident. 
The medical history inc luded a myocardial infarction in 1970 and 
four-vessel coronary artery bypass graft in 1978. There was no 
angina or congestive heart failure on admission, but the patient had 
a ventricular arrhythmia requiring pharmacologic therapy . There 
was a history of moderate, controlled hypertension and mild , adu lt
onset diabetes. The patient was a 60-pack / year c igarette smoker. 

The neurologic examination was normal. The on ly pertinent phys
ical finding was a left carotid bruit. Cran ial computed tomography 
(CT) showed minimal atrophy but no infarction. Complete cerebral 
angiography revealed extensive extracranial atherosclerot ic dis
ease (fig . 1). The right internal carotid artery was totally occluded 
at its origin with minimal external-to-internal co llateral flow . There 
was short-segment 95% stenosis at the origin of the left internal 

carotid artery, but sign ificant collateral flow to the right cerebral 
vessels. Aortic arch injection showed severe narrowing of the right 
vertebral artery orifice and a diminutive left vertebral artery that was 
completely occluded in its midportion . Minimal intracranial athero
matous disease was noted . The patient underwent uneventful left 
carotid endarterectomy resulting in total resolution of her symptoms 
and disappearance of the bruit. 

Five months later, in November 1981, the patient's symptoms 
reappeared and a left-sided bruit was found. Oculoplethysmography 
(OPG) showed decreased pressure on the left . Intravenous digital 
subtraction angiography (DSA) was unsuccessful because of pa
tient motion . Arteriography revealed narrowing of the left distal 
common carotid artery and a 3 cm segment of high-grade stenosis 
in the proximal left internal carotid artery at the site of the previous 
arteriotomy (fig . 2). The patient underwent repeat left internal ca
rotid endarterectomy with saphenous vein angioplasty. Fibrous 
intimal hyperplasia without atheroma was noted in the area of 
stenosis. Recovery was complicated by paresis of tongue muscu
lature innervated by the left hypoglossal nerve, resulting in minimal 
dysarthria and dysphagia. Ventricular arrhythmia required intrave
nous lidocaine on the first postoperative day. Discharge medications 
included aspirin and Persantine. Surgery was judged successful 
in view of improvement in left ocular pressure on OPG and disap
pearance of ischemic episodes. 

Three and one-half months later, the patient again developed 
nearly identical symptoms. OPG revealed severe reduction in ocu lar 
pressures bilaterally, with the left side considerably lower than the 
right (86 and 106 mm Hg , respectively) . Repeat arteriography 
demonstrated the graft to be patent, although the external carotid 
branches did not fill (figs. 3A and 3B). The most significant finding 
was a fusiform , smooth narrowing of a 2 cm segment of the left 
common carot id artery with 90% stenosis (fig . 3C). This lesion was 
thought to represent fibrous intimal hyperplasia resulting from un
recognized clamp injury during the second procedure. 

The patient was considered a poor operative risk for a third 
procedure and thus was referred for transluminal angioplasty in 
June 1982. She was premedicated with aspirin and Persantine and 
systemically heparinized (4 ,000 U) after the arterial puncture. After 
routine catheterization of the left common carotid artery, the skin 
was marked with a radiopaque marker at the site of stenosis. A 7 
French polyethylene Gruntzig-type balloon catheter 4 mm in diam
eter (Medi-Tech) was exchanged over a 260 cm wire. To limit 
vascular trauma and avoid total carotid occlusion , pressure tracings 
were not obtained. The wire was advanced through the narrowed 
region into the patent graft. Then the balloon was positioned in the 
stenotic segment and inflated under fluoroscopic control to 5 at
mospheres of pressure for 20 sec . After deflation , the balloon 
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Fig . 1.-lnitial preoperative arterio
grams. A , Aortic arch inject ion. Severe 
narrowing of right vertebral orifice and 
distal occlusion of left side. High-grade 
atheromatous stenosis of left internal ca
rotid artery. B, Right subc lavian injec
tion . Internal carotid artery is totally oc
cluded. Marked narrowing of ex ternal 
branch. 

Fig . 2.-Arteriogram before second 
operation. High-grade concen tric ste
nosis in 3 cm segment o f proximal left 
internal carotid . Typical appearance of 
fibrointimal hyperplasia was confirmed 
by surgery. 
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Fig. 3. -Arteriog rams obtained 4 months after second operation . A and 
B, Oversize saphenous vein angioplasty is patent. External carotid branches 
are not opacified. C, New concentric narrowing of 2 cm segment of left 
common carotid artery. 

catheter and wire were withdrawn proximal to th e lesion. Angiog
raphy demonstrated arterial dilatation with residual 20% narrowing 
and a small intimal tear, as well as an unexpected (and unexplained) 
benefit, namely, antegrade filling of the left external carotid arterial 
circulation (fig . 4).The patient remained asymptomatic during the 
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Fig . 4 .-Postangiop lasty . Considerable inc rease in art eri al lumen diameter 
with small intimal tear. Filling o f extern al carotid circulat ion, possib ly attrib
utable 10 inadvertent angioplasty by guide wire within graft during catheter 
exchange. 

procedure. OPG showed ocular pressures to be symmetric but 
reduced (81 mm Hg bilaterally) . The loud left carotid bruit d isap
peared and a strong left temporal pu lse developed . At 4 months 
post-PTA , the pati ent was reported to be fully ambulatory with no 
recurrence of ischemic symptomatology or bruit. 
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Discussion 

The primary complications of carotid endarterectomy are myo
card ial infarction and stroke. According to th e estimation of Sundt 
et al. [5). morbidity / mortality is 1 % for a patient without serious 
med ical, neurologic, or angiog raphic ri sk factors. However , this 
patient was neurologica lly unstable and had medical ri sk due to 
coronary artery disease with unstable arrhythm ia. There was sig
nificant angiog raphic ri sk as well in view of occlusion of the contra
lateral internal carotid artery. Accord ingly, our patient belonged in 
the category of highest ri sk , for which the inc idence of serious 
complications (predominantly stroke) may exceed 10 %. This cate
gory of patients has potential for dramatic recovery if surgery is 
successful , as well as the worst prognosis if left untreated. 

There is no known increase in major morbidity / mortality in pa
tients who undergo repeat surg ical procedures for restenosis (Cal
low AD , personal com munication). However, because of the sharp 
d issection technique required, there is an increase in inc idence of 
peripheral cranial nerve palsy to about 10 %. The hypog lossal nerve 
is most commonly involved , although function generally returns 
withi n a year (Stoney RJ , personal communication). Since our 
patient had partial hypog lossal paresis after the second surgery, 
PTA was chosen in preference to a third surgical procedure. The 
most feared complication of carotid PTA is thromboembolic stroke. 
Angiographically observed embolization, usually asymptomatic, oc
curs during 5% of peripheral and visceral angioplasties. However, 
these procedures are usually performed for atheroscleroti c obstruc
tions [6). 

The exact inc idence of postoperati ve carotid stenosis is un
known. Angiog raphy is not performed in many cases, and the 
diagnosis is made on th e basis of symptoms or various noninvasive 
tests such as OPG, phonoangiog raph y, and carotid sonography. 
However, a 1980 survey of th e combined experience of 50 vascular 
surgeons reported a restenosis in 152 of 13,470 operations, an 
overall inc idence of 1.13%. Although rates of 10% have been 
reported , most well documented series record an inc idence of 1 %-
3% [7]. Most patients with restenosis are symptomatic, but at least 
30% are not. It is not known whether this group is predisposed to 
development of fi xed stroke. In future , the use of intravenous DSA 
should facilitate the evaluation of asymptomatic patients with re
stenosis and help to elucidate the natural course of this problem. 

In a review of nearly 1,500 patients who had undergone carotid 
endarterectomy, Stoney and Strin g [8) distinguished late from earl y 
carotid restenosis by a cut-off point of 24 months postsurgery. 
Cases of late restenosis are pathologically identical to primary 

atherosclerotic d isease. On th e other hand , restenosis within the 
first 24 postoperative months is characterized by myointimal fibro
blastic proli fe ration wi thout the lipid-laden cells or foam cells seen 
in atherosc lerosis. Absence of neovasculari zation, hemosiderin , or 
fibri n deposition excludes organized th rombus as an etiology . The 
characteristic appearance is that of stellate cells enmeshed in a 
fibromyxomatous stroma. Grossly this lesion, termed f ibrous intimal 
hyperplasia, is pearly white, glistening , and smooth on its luminal 
surface, blend ing impercepti bly without c leavage plane into the 
adjacent normal arterial wall. Th ere is none of the irregularity, 
ulceration, or debris associated with atheromatous plaques [8). 

Fibrous intimal hyperplasia apparently develops as an exuberant 
healing response to minor vascular trauma [7). Faults in suturing 
technique. incomplete removal of intimal or med ial tags, res idual 

tongue of plaque, and inadvertent c lamp injury have all been impli
cated. Local turbulence may enhance the fibrous hyperplastic re
action , leading to stenosis. Constitutional factors such as intrinsic 
platelet or fibroblast abn ormalities contributing to the development 
of excessive myointimal response are suspected, but unproven, in 
a minority of cases. On the other hand , late arterial restenosis 
appears to represent progression of generalized atherosclerosis 
[9). Whether the evolutionary course of fibrous intimal hyperplasia 
culminates in ath eroma is a subject of considerable debate beyond 
the scope of this paper [9). 

The prerequisites of a vascular lesion optimal for transluminal 
ang ioplasty are a smooth, noncalc ified, and concentric narrowing. 
Theoretically, these features should minimize the possibilities of 
balloon or adventitial rupture and leave a smooth , nonthrombogenic 
lumen. A short-segment stenosis allows for radial force without ax ial 
movement, considerably reduc ing intimal trauma. High-velocity 
blood fl ow and the absence of significant downstream disease play 
an important role in preventing th romboembolic phenomena. Fi
brointimal hyperplasia generally meets all th ese criteria. 

Surgery of recurrent carotid stenosis is a proven procedure 
associated with small ri sk for most patients. It is possible th at PTA 
will become the treatment of choice for carotid intimal fibrous 
hyperplasia, with reoperation reserved for failures . However, until 
such time as significant numbers of cases have been treated and 
th e safety and long-term efficacy of the procedure are established , 
we believe PTA for carotid stenosis should be limited to surgically 
inaccessible lesions or patients presenting unacceptable operative 
risk. 
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