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INTRODUCTION AND IMPORTANCE: Aneurysms of the carotid artery are rare and potentially a risk factor
for developing neurological events. This case report describes the treatment of a giant saccular aneurysm
of the right extracranial internal carotid artery (ICA) with adhesion to the vagus verve.

CASE PRESENTATION: An 85-year-old female presented with an asymptomatic pulsating mass on the right
neck. Ultrasonography and MR angiography revealed a giant aneurysm of the right internal carotid artery
with a massive tortuosity. Intraoperatively, a massive adhesion of the vagus nerve to the aneurysm was
found. A resection of the aneurysm followed by a spatulated end-to-end anastomosis was performed.
Postprocedural neurological symptoms included a transient paralysis of the vagus nerve that recovered
within six weeks.

CLINICAL DISCUSSION: The treatment options of ICA aneurysms include open surgical and endovascular
interventions. Endovascular treatment may be a good option for aneurysms with a particular morphology.
However, open surgery is the favorable option for immense ICA aneurysms with a tortuous anatomical
path.

CONCLUSION: Aneurysm resection with end-to-end anastomosis is a possible surgical option in the case of
tortuous extracranial ICA aneurysms. Leaving parts of the aneurysmal wall prevented occurring persisting
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damage of the adhesive vagus nerve.
© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Aneurysms of the extracranial internal carotid artery (ICA) are
rare and accountable for about 1% of all cerebral aneurysms [1].
Patients may present with a pulsating mass in the neck, cerebral
ischemic event, cranial nerve deficit, dysphagia, bruit, or infec-
tion [2]. Treatment options include open surgery and endovascular
repair. Based on the current literature, open surgery seems to
achieve satisfactory early and long-term results, while endovas-
cular treatment may be an excellent alternative option in selected
patients [3-5].

We report on a rare case of saccular aneurysm of the intracranial
carotid artery treated with open surgery.

The work has been reported in line with the SCARE guidelines
2020 [6].
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2. Case presentation

An 85-year-old female was admitted with a pulsating mass on
the right neck. The medical history included diabetes mellitus type
I, hypertension, and 25 years status post partial thyroidectomy
due to a thyroid cyst. The patient does not have any relevant
genetic history. She is a non-smoker. Her medications consist
of antihypertensives (carvedilol 25 mg/day, ramipril 5 mg/day,
Nitrendipin 10 mg/day), metformin 500 mg/day, and acetylsali-
cylsdure 100 mg/day. At presentation, the patient was in a stable
cardiopulmonary condition and had no history of cerebrovascular
symptoms. Laboratory data of the peripheral blood revealed no
sign of inflammation. The carotid artery’s complementary duplex
ultrasound revealed a giant aneurysm of the carotid artery with a
thrombosed wall.

The head and neck’s magnetic resonance angiography demon-
strated a saccular aneurysm of the ICA with a patent lumen and
aneurysm sac thrombosis. The aneurysm measured 3,4 x 4,7 x
4,5 cm and showed an anatomical tortuous path Fig. 1. The pre-
operative neurological examination and evaluation of the vagus
nerve revealed no significant findings. Following multidisciplinary
team discussion and consultation with the patient, we carried
out an open surgical procedure to reduce stroke and rupture risk.
Surgery was performed with general endotracheal anesthesia and
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Fig. 2. (A, B) Operative photograph demonstrating a giant aneurysm with a thrombosed wall and tortuous path of the right internal carotid artery and adhesion of the vagus

nerve to the wall of the aneurysm; (C, D) show the aneurysm from inside.

intraoperative neurophysiological monitoring with somatosensory
evoked potential (SSEP). After dissecting the carotid artery with the
aneurysm, we found a giant saccular aneurysm of the ICA with a
massive adhesion to the vagus nerve Fig. 2. Therefore, we decided
to resect the aneurysm and leave parts of the aneurysmal wall to
avoid the vagus nerve’s injury Fig. 3.

The resection of the aneurysm was then done. The ICA ends were
spatulated and beveled to the appropriate length and anastomosed
in an end-to-end fashion with a running 6-0 Prolene suture.

Throughout surgery, the systolic blood pressure was maintained
between 140 and 160 mmHg. Intraoperative SSEP monitoring
revealed no abnormalities and remained stable during the clamping
time of 50 min and throughout the procedure. The intraoperative
angiography revealed mild calcification beyond the anastomosis
with no evidence of any hemodynamically significant stenosis of
the reconstruction and intracranial carotid artery Fig. 3.

Postoperatively, the patient developed a transient paralysis of
the vagus nerve with dysphagia and dysphonia due to the nerve’s
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(B)

Fig. 3. (A) Operative photograph demonstrating end-to-end anastomosis after excision of the ICA aneurysm; (B) Intraoperative Digital Subtraction Angiography (DSA)

showing a good flow through the anastomosis.

surgical manipulation and preparation. The postoperative carotid
duplex ultrasound surveillance revealed normal findings. We ini-
tialized immediate treatment with a single dose of intravenous
cortisone 250 mg to improve the nerve function and reduce edema.
The patient started with parenteral nutrition as well as intensive
speech therapy. The symptoms improved on the 6th postopera-
tive day. The patient was able to swallow and could start again
with an oral diet. Antiplatelet therapy with aspirin was begun on
the first postoperative day. The patient was discharged to home
on the 8th postoperative day on antiplatelet and antihypertensive
medications with a follow-up appointment in 3 and 6 weeks. The
postoperative period was uneventful, and the patient’s dysphagia
and dysphonia gradually recovered within the first six weeks after
surgery. After three months, the patient had completely recovered,
and she still has an uneventful course after one year of follow-up.

3. Discussion

The most common cause of extracranial internal carotid
aneurysms is atherosclerosis. Other causes include trauma, fibro-
muscular dysplasia, prior surgery, infection, and radiation [4,5,7].
Despite its rarity, carotid aneurysms can cause devastating cere-
brovascular complications due to thromboembolism or local
compression of the recurrent laryngeal nerve, vagus nerve, or facial
nerve.

The treatment of ICA aneurysms comprises either open surgical
or endovascular interventions [8,9]. Treatment options depend pri-
marily on the local aneurysm anatomy and morphology. Resection
of the aneurysm and reconstruction with venous graft may be the
most used treatment. However, patchplasty or end-to-end anasto-
mosis can be used in saccular aneurysms [2,7,9,10]. Other surgical

options, such as the carotid artery’s ligation, are primarily reserved
for emergencies as a bailout procedure [2].

The endovascular approach of the ICA aneurysms has become
more popular and was shown to be an effective treatment. Both
covered and bare-metal stents have been reported [11]. Arterial
embolism, recurrent stenosis, or occlusion are possible post-
interventional complications.

In our case, we decided on open surgery due to the immense size
of the aneurysm and the tortuous anatomical path of the internal
carotid artery, making the implantation of a stent-graft a challeng-
ing and precarious procedure.

4. Conclusion

We reported a rare case of saccular aneurysm of the inter-
nal carotid artery treated with complete surgical resection and
end-to-end anastomosis. Despite the precise surgical preparation,
transient vagus nerve damage occurred due to the tight adhesion
to the aneurysm. The injury of the vagus nerve recovered gradually
six weeks after surgery.
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