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CASE REPORT
Surgical Management of a Patient with an Internal Carotid Artery Stenosis,
Eagle Syndrome, and Internal Carotid Artery Tortuosity: A Case of Four
Pathologies of the Carotid Arteries
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Introduction: In 1937, W.W. Eagle first described two clinical cases of elongated styloid process causing
compression of adjacent anatomical structures. A case of left internal carotid artery (ICA) stenosis, Eagle
syndrome (bilateral), ICA tortuosity, and occlusion of the right carotid arteries is presented.
Report: A 67 year old man was referred following ischaemic stroke two months previously. Computed
tomography (CT) revealed the pathologies described. Intervention was performed under general anaesthesia. The
digastric muscle was transected, and the styloid process was resected. Carotid endarterectomy with end to end
anastomosis between the crossed ends of the ICA was carried out using a temporary shunt due to occlusion of
the contralateral carotid arteries. The patient was discharged on the third post-operative day.
Discussion: The case described shows that one stage surgical treatment of ICA stenosis, coiling, and Eagle
syndrome gives good results.
� 2021 The Author(s). Published by Elsevier Ltd on behalf of European Society for Vascular Surgery. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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INTRODUCTION

Eagle syndrome is the rarest of the following four pathol-
ogies: left internal carotid artery (ICA) stenosis, Eagle syn-
drome (bilateral), ICA tortuosity, and occlusion of the right
carotid arteries. In 1937, W.W. Eagle first described two
clinical cases of an elongated styloid process causing
compression of the adjacent anatomical structures.1 Eagle
syndrome is a clinical condition in which there is abnormal
ossification of the styloid process, the stylohyoid ligament,
and the lesser cornua of the hyoid bone. Ossification of
these elements leads to an increase in the thickness and
length of the styloid process, which then presses on adja-
cent structures resulting in various pressure symptoms. Pain
in the face and throat is more common, while hypersali-
vation and dysphagia are relatively rare.2 This article reports
a case of left ICA stenosis, Eagle syndrome, ICA tortuosity,
and occlusion of the right common internal and external
carotid arteries. Thrombosis of the right carotid arteries
could have been caused by the Eagle syndrome, although
atherosclerotic disease may also have been a factor.
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CASE REPORT

A 67 year old man, who had had a stroke with dysarthria
two months previously, was referred to the clinic. The
dysarthria disappeared over two days. Risk factors included
hypertension, hyperlipidaemia, and tobacco abuse, but he
had been well previously on no medication. Following his
initial symptoms he was prescribed a statin (rosuvastatin
40 mg daily), antithrombotic (acetylsalicylic acid 100 mg
daily), and antihypertensive (calcium channel blocker 10 mg
daily). At the time of admission, there were no neurological
sequelae. Computed tomography (CT) revealed a minor
ischaemic stroke at the level of the semi-oval centre on the
right side, left ICA stenosis (60%), Eagle syndrome (bilat-
eral), ICA tortuosity, and occlusion of the right common
internal and external carotid arteries (Fig. 1A). No stroke
foci were detected in the left half of the brain.

Intervention was performed under general anaesthesia.
The tortuosity of the ICA located in the retroparotid region
required a left pre-sternocleidomastoid cervicotomy
extended distally. The posterior belly of the digastric muscle
was transected, exposing the structures around the elon-
gated styloid process (Fig. 1B). Resection of the styloid
process was performed. After clamping of the carotid ar-
teries, a longitudinal proximal ICA arteriotomy and resec-
tion of carotid tortuosity in the retroparotid region was
performed. Carotid endarterectomy and formation of end
to end anastomosis between the crossed ends of the ICA
was carried out with the help of a temporary shunt due to
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Figure 1. (A) Pre-operative computed tomography angiography: red arrow, stenosis (60%) of left internal carotid artery (ICA); green arrow,
elongated styloid process; blue arrow, ICA tortuosity. (B) (1) Left ICA; (2) left external carotid artery; (3) hypoglossal nerve; (40 glosso-
pharyngeal nerve; (5) elongated styloid process; (6) ICA coiling; (7) sectioned digastric muscle.
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occlusion of the contralateral carotid arteries (Fig. 2). The
arteriotomy was closed with patch plasty. The operation
lasted two hours.

Low molecular weight heparin therapy was started on
post-operative day one and continued for one week. Ace-
tylsalicylic acid 100 mg daily was used as permanent anti-
platelet therapy. The patient was discharged on post-
operative day three and was prescribed clopidogrel
75 mg, acetylsalicylic acid 100 mg, rosuvastatin 40 mg, and
a calcium channel blocker (amlodipine) 10 mg daily. At the
three month follow up the patient’s condition was normal.
There had been no episodes of transient ischaemic attack.
Duplex scanning revealed patent left carotid arteries.

Histopathological examination of the excised segment of
ICA revealed fibrous tissue.
Figure 2. (1) Temporary carotid shunt; (2) the process of anasto-
mosis formation between the crossed ends of internal carotid
artery after tortuosity resection; (3) stump of the styloid process;
(4) hypoglossal nerve; (5) glossopharyngeal nerve.
DISCUSSION

Some researchers have suggested that the mechanical
impact of the elongated styloid process on the ICA is one of
the causes of carotid dissection.3 Experience has shown that
any kind of mechanical compression of the ICA can cause
carotid obstruction and hence stroke.4,5 Surgical treatment
of Eagle syndrome involves resection of the styloid process
by either a transcervical or an intra-oral approach. After a
failed intra-oral attempt, which results in an elongated re-
sidual stump, it is advisable to use a transcervical
approach.6 Radak et al. presented a case in which bilateral
Eagle syndrome was associated with significant left ICA
stenosis and kinking of the right ICA. The patient experi-
enced stroke with right sided weakness and underwent
carotid endarterectomy and resection of the styloid pro-
cess. The post-operative course was uneventful.7 The liter-
ature also describes conservative treatment of secondary
ischaemic stroke in a background of Eagle syndrome. A
patient with rheumatoid arthritis was referred with an
ischaemic stroke. Diagnostic studies revealed occlusion of
the middle cerebral artery and dissection of the left ICA.
Surgical intervention for the elongated styloid process was
not recommended. Follow up imaging after three months’
antiplatelet therapy revealed recanalisation of the left
middle cerebral artery.8

In the case described here, it would have been possible
to use alternative techniques such as eversion endarterec-
tomy or bypass with the great saphenous vein. In both
cases, however, there would be difficulty using a temporary
shunt. Because the patient had occlusion of the contralat-
eral carotid arteries, and it was considered necessary to use
a temporary shunt, classical endarterectomy and resection
of ICA tortuosity were chosen. Some authors have noted
that routine use of intravascular shunting for a stenosed
carotid artery with contralateral occlusion may not be
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necessary and only the presence of pre-operative cerebral
infarction increases the risk of stroke.9 Another study has
shown that surgeons who place shunts selectively during
carotid endarterectomy have higher rates of stroke/death in
patients with contralateral occlusion.10 In this case, it was
decided to use a temporary shunt because the patient had
suffered an ischaemic stroke and retrograde blood flow was
weak intra-operatively.

Conclusion

The case described here shows that one stage surgical
treatment of ICA stenosis, tortuosity, and Eagle syndrome
gives good results.
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