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Abstract
Extracranial internal carotid artery aneurysms  (EICA) are rare. Incidence is  <1% of all an arterial 
aneurysm. This aneurysm being rare but is important because it is associated with a high risk of 
neurological thromboembolic events, cranial nerve compression, and rupture. The causes of the EICA 
are congenital, trauma leading to the pseudoaneurysm, atherosclerosis, infections, and fibromuscular 
dysplasia. Here, we describe a case report of a 69‑year‑old female with progressive enlargement of 
the right neck mass accompanied by dyspnea on exertion. The patient had been diagnosed as right 
EICA and underwent the endovascular procedure as parent vessel occlusion 4 years ago. There was 
still enlargement of the size of the right neck mass and was causing troublesome to the patient. 
We performed selective embolization of the various feeders to the mass, but after this also, it was 
still enlarging. Three‑dimensional reconstruction of the computed tomography scan showed fusiform 
dilatation of the right proximal EICA. We made the diagnosis of the thrombosed EICA and hence we 
planned to undergo surgical management. We performed removal of the intraluminal thrombus and 
ligation of the EICA. The size of the swelling decreased significantly.
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Introduction
The first surgery for the ligation of 
the common carotid artery  (CCA) was 
performed by Sir Astley Cooper in 1805. 
Surgery was successful, but the patient 
had mortality after 40 h.[1] Later, after 
150  years, Dimtza performed the first 
successful carotid aneurysm excision in 
1952 using an end‑to‑end anastomosis.[2] 
Beall et al. were the first to report the use of 
a prosthetic graft to replace the carotid for 
aneurysmal disease in 1959.[3] Extracranial 
internal carotid artery aneurysms  (EICA) 
are rare and account for  <1% of all 
arterial aneurysms. Aneurysms of the 
extracranial carotid artery  (ECCA) are 
rare, with a reported incidence of 0.2%–
5% of all carotid artery surgeries.[4] 
Schechter elucidated 853  cases of EICA in 
820 patients, in a literature review spanning 
the period 1687–1977.[5] The most common 
locations of an aneurysm in ECCA are 
the CCA near the bifurcation followed 
by mid-to-distal internal carotid artery 
(ICA).[6] There are various causes of the 
ECCA aneurysm  (ECAA). Most common 
cause is atherosclerosis which is seen 

among elderly patients. Other causes are 
congenital, trauma, and infections.[7] Most 
frequently, they present with neurological 
signs  (cerebrovascular accidents [CVAs], 
transient ischemic attacks [TIAs], or 
Horner’s syndrome) or a simple neck 
swelling and other presentation may 
be hemorrhage and compression due to 
massive aneurysms. There are multiple 
diagnostic modalities for the assessment 
of the adequacy of the collateral cerebral 
circulation through the circle of Willis. The 
preferred method of treatment is surgical, 
and the aim is to resect an aneurysm and 
repair the vessel while maintaining cerebral 
blood flow.[8] Treatment by ligature of the 
ICA is accompanied with a risk of stroke 
up to 30%.[9] Carotid endarterectomy (CEA) 
is one of the most frequently performed 
operations in vascular surgery.[10] Despite 
the increasing role of endovascular therapy 
in treating vascular disease, we believe that 
open surgical repair, although challenging, 
remains the most appropriate approach 
for ECCA. There are various case reports 
illustrated regarding EICA, but the need 
of multiple treatments required to manage 
an aneurysm is not enlisted much in the 
literature.
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Case Report
A  69‑year‑old right‑handed female was admitted to our 
hospital because of a pulsatile mass at the right side of the 
neck, below the angle of the mandible. The patient reported 
that she had noticed the mass for the first time 13 years ago 
and has been followed up regularly. There was no history 
of any infective lesion, trauma, or any family history of 
aneurysm disease. There was no palpable lymphadenopathy. 
Initially, she has treated conservatively and due to the 
appearance of the symptoms such as enlargement of the 
size of the mass and dyspnea on exertion. She had been 
managed with endovascular treatment as parent vessel 
occlusion 4  years ago  [Figure  1]. There was shrinkage of 
the size of the mass and improvement of the symptoms. 
Over the past 6  months, the size has again started to 
enlarge and also the appearance of the symptoms and its 
pulsatile nature became more evident. Clinical examination 
showed a pulsatile mass on the right side of the neck. No 
neurologic symptoms occurred in the patient. Examination 
of the cranial nerves showed no anomalies. A  computed 
tomography  (CT) angiography followed, verifying the 
presence of a fusiform giant aneurysm of the right ICA, 
measuring 5 cm in diameter. To further define the right EICA 
and the remaining cerebral circulation, CT angiography was 
performed with three‑dimensional  (3D) reconstruction. The 
3D reconstruction confirmed a fusiform aneurysm arising 
from the proximal right EICA [Figure 2]. Despite the patient 
had undergone endovascular management 4 years ago in the 

form of parent vessel occlusion, we could see the minimal 
flow in the EICA which may be due to recanalization. No 
intracranial aneurysmal disease was identified. The aneurysm 
measurements were 25 mm × 30 mm, with a cranial‑caudal 
length of 50  mm and a wide neck. An aneurysm extended 
from 2  cm after the carotid bifurcation nearly to the base 
of the skull. The patient elected for surgical correction, as 
she was finding her symptoms troublesome and was keen 
for a “definitive” solution. Since the patient had undergone 
endovascular management and still there was enlargement 
of an aneurysm and causing symptoms, the plan of surgical 
exploration was made. The procedure was performed under 
general anesthesia through an incision in the neck along 
the anterior border of the sternocleidomastoid muscle. 
The arterial wall was atherosclerotic, and there was a 
large intraluminal thrombus. She underwent arteriotomy 
and evacuation of the thrombus and ligation of the 
EICA [Figure  3]. Postoperative recovery was uneventful 
without neurologic dysfunction. Postoperative neurologic 
examination was without anomalies. Surgical pathology of 
the specimen confirmed the hyalinized thrombus. The biopsy 
from the wall showed intimal fibromuscular dysplasia 
which is compatible with the aneurysmal wall and CD34 
immunohistochemistry showed the vasa vasorum [Figure 4].

Discussion
Aneurysms of the EICA are infrequent lesions, accounting 
for 1% of peripheral aneurysms. The most common 
underlying cause of ECCA is atherosclerosis which is seen 

Figure 1: Endovascular management  (parent vessel occlusion of the right internal carotid artery) done 4 years ago and the computed tomography 
angiography with three‑dimensional reconstruction images for the diagnosis. (a‑c) Intraoperative figure showing the endovascular management as parent 
vessel occlusion of the right internal carotid artery. (d) Computed tomography angiography showing the occlusion of the right internal carotid artery with 
the coils. (e‑h) Computed tomography angiography with three‑dimensional reconstruction before the endovascular management
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in 37%–42% of aneurysms followed by trauma which is 
the second most common cause of ECCA  (35%–51%)[11,12] 
whereas pseudoaneurysms arising at prior endarterectomy 
sites have accounted for 26%–57% of aneurysms in other 
series.[13] If the young patients have ECAA, then the 
infective etiology should be looked at like tuberculosis 
or human immunodeficiency virus. Mycotic aneurysms 
usually are caused by Salmonella or syphilis. Other 
etiologies are collagen vascular disease, fibromuscular 
dysplasia, irradiation, Behcet’s disease, Takayasu’s arteritis, 
or Cogan syndrome. Connective diseases that can affect the 
carotid arteries include Marfan syndrome, Ehlers–Danlos 
syndrome, osteogenesis imperfecta, and pseudoxanthoma 
elasticum.[14] Atherosclerotic aneurysms are usually found 
in elderly patients. They are usually fusiform and involve 
the bifurcation more frequently than other sites.[15] The 
most common clinical presentation is pulsatile cervical 
mass and local pain, but if an aneurysm is in distal ECCA, 
it can cause dysfunction of postganglionic sympathetic 
nerve fibers and cranial nerves due to compression or 
distension leading to swallowing difficulties, hoarseness or 
even Horner syndrome.[16] For the diagnosis of the ECCA, 
we can perform the Doppler ultrasound, which has the 
advantage of being relatively inexpensive, noninvasive, 
and does not expose the patient to ionizing radiation. 
The gold standard diagnostic tool for this is conventional 
digital subtraction angiography. CT angiography has been 
routinely done diagnosis tool which provides extravascular 
anatomical details which may be utilized to plan the 
surgical approach. Magnetic resonance angiography (MRA) 
is another useful diagnostic tool as well, which has the 
advantage that it avoids exposure to ionizing radiation 
and iodinated contrast. We also need to investigate the 

patient for the adequacy of cerebral circulation. It can 
be done by simple external digital compression of the 
carotid artery with neurologic monitoring  (Matas test) or 
can be combined with a radiological study like MRA for 
enhancing accuracy.[17] Conventional angiography with 
temporary balloon occlusion is an invasive option that has 
reasonable accuracy, although 10%–25% of those who 
passed this test still had a CVA with carotid artery ligation. 
Ninety percent of patients who have cerebral blood flow 
of  <30 mls/100  g/h will have CVAs after carotid artery 
ligation.[18]

Five different types of ECCA were defined based on the 
anatomy of an aneurysm:[19] Type  I: Isolated and short 
aneurysms of the ICA above the carotid bulb; Type  II: 
Long aneurysms of the ICA, ranging from the carotid bulb 
up to the line of Blaisdell  (the line between the mastoid 
process and angle of the mandible); Type  III: Aneurysms 
of the proximal ICA and the carotid bifurcation; Type  IV: 
Aneurysms involving the CCA and ICA as Type III, but 
extending far more distally and proximally; and Type  V: 
Isolated aneurysms of the CCA.

de Jong et  al. suggested an ECCA should be diagnosed 
when the diameter of the carotid bulb was 1.5  times that 
of the CCA.[20] This definition is based on a study from 
Williams and Nicolaides demonstrated that the diameter 
of the carotid bulb is on average 1.2  times larger than that 
of the CCA.[21] The goal of any surgical intervention is to 
eliminate the risk of thromboembolic complications and/
or rupture of an aneurysm. The first extracranial carotid 
aneurysm was described by Astley Cooper in 1836 and 
he performed ligation of the carotid artery. Hence, for a 
long‑period ligation of the carotid artery was the method 

Figure  3: Intraoperative pictures  (a) showing the aneurysm of the 
extracranial internal carotid artery and the common carotid artery. The 
black arrow shows the fusiform aneurysm of the extracranial internal 
carotid artery and Green arrow shows the extracranial internal carotid 
artery. (b) Showing the dual image video angiography.  (c) Showing 
the intraluminal thrombus of the extracranial internal carotid artery 
aneurysm. (d) Showing the endoscopic view of intraluminal thrombus of 
extracranial internal carotid artery aneurysm. (e) Ligation of the extracranial 
carotid artery. (f) After the closure of the aneurysm sac
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Figure  2: Computed tomography angiography and three‑dimensional 
reconstruction images of the patient before surgery. (a‑c) Axial, coronal, 
and sagittal section showing the aneurysm in the right extracranial 
internal carotid artery.  (d‑f) Computed tomography angiography with 
three‑dimensional reconstruction
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of choice until the early 1950s, in which a high stroke 
risk of approximately 30% was reported. By the 1970s, 
reconstruction of the carotid vessels had replaced ligation 
as a treatment option. Currently, surgical reconstructions 
and endovascular aneurysm exclusion are the two preferred 
treatments, and ligation is reserved for particular cases. The 
choice of a particular operative procedure is determined 
by the aneurysm size, location, and cause. Conservative 
management of EICA aneurysms has resulted in a mortality 
of nearly 71%.[22] While rupture does occur, although rarely, 
the rationale for surgical intervention is based on brain 
preservation from thromboembolism, leading to disabling 
stroke and possible death. The tendency of small  (3  cm) 
EICA aneurysms to embolize intraoperatively is low.[23] 
The methods have obviously changed, but even with the 
increasing availability of endovascular options, open 
surgical repair remains a viable option. Garg et al. point out 
the five basic options of surgical management of the ECCA 
as aneurysm clipping, excision with primary anastomosis, 
excision with interposition graft, extracranial–intracranial 
bypass, and carotid ligation.[12] Garg et al. reported a series 
with a 0% rate of stroke and death at 30 days and 7% rate 
of cranial nerve injuries. Li et  al.[24] reviewed 113 studies 
involving 224  patients submitted to endovascular repair 
of ECAA and reported a stroke rate of 1.8%, a cranial 
nerve injury rate of 0.5%, and an in‑hospital mortality 
rate of 4.1%. Aneurysmectomy with the restoration of 
arterial continuity is the treatment of choice. In most cases, 
mobilization of the elongated and sometimes dilated arterial 
tree allows resection of an aneurysm with direct end‑to‑end 
anastomosis.[25] Another modality of management is 
endovascular. The main goal of endovascular management 
is to exclude an aneurysm from the circulation with 
subsequent thrombosis within the sac while maintaining 
intra‑arterial blood flow. Endovascular proximal occlusion 
methods are considered less invasive than carotid ligation 
and the two methods are regarded as equally useful. 

Endovascular proximal occlusions were formerly performed 
with detachable balloons, but because of problems such as 
premature detachment, balloon rupture, early deflation, and 
distal migration indications for the use of balloons are now 
limited.[26] During parent artery coil occlusion, both distal 
thromboembolic complications and distal migration of the 
coils can occur. Reintervention after repair of ECCAs has 
not been well reported. Srivastava et  al. reported 10‑year 
institutional experience with primary patency of 90% at 
30 months.[11] One patient presented at 4 months with TIAs 
and was found to have stenosis at the distal anastomosis 
that was treated with carotid angiography and stenting. 
Rosset et al. demonstrated one late occlusion at 14 months, 
which did not require an intervention.[27] In this patient, we 
had to do the open surgical management of evacuation of 
the intraluminal thrombus by doing CEA and then ligation 
of the CCA as this patient has already undergone parent 
vessel occlusion by endovascular management, and the 
size of an aneurysm was growing despite the treatment and 
also the patient has good collateral circulation from the 
contralateral side.

Conclusion
EICA is uncommon and may be manifested with varying 
or no symptoms. All segments of the carotid artery are 
susceptible. Safety and long‑term reliability of appropriate 
surgical treatment warrant broad surgical indication because 
of the risk of embolization and rupture of these aneurysms. 
Surgical treatment is feasible, with an acceptable rate 
of stroke and cranial nerve injuries, especially when 
an aneurysm is located on the CCA and carotid bulb. 
Endovascular therapy should be considered when treating 
aneurysms located in the distal ICA and in patients who 
are not good candidates for open surgery. In this article, we 
presented the case of a 69‑year‑old female with a proximal 
EICA aneurysm, successfully treated with surgical resection 
and ligation. Surgical repair is safe and can be undertaken 
with very acceptable perioperative complication rate and 
excellent long‑term results.
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Figure 4: Histopathology pictures. (a‑c) H and E stain and Elastica Masson 
is a stain section showing fragmentation of the internal elastic lamina, 
intramural hemorrhage, and neovascularization in the aneurysmal wall. (d) 
Immunohistochemistry with CD34 showing vasa vasorum
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