
Introduction

Extracranial internal Carotid Artery (ECA)
Aneurysms are a rare entity, estimated at 0.1% to 2%
of all carotid procedures performed at major referral
centers (1). They can be classified according to their
different physiopathology into true or false aneurysms
and according to their etiology into atherosclerotic, dys-
plastic, infective, posttraumatic and iatrogenic (2). ECA
Aneurysms may be asymptomatic but neurologic
manifestations are the most frequent symptoms (3, 4).

The natural history of this pathology is associat-
ed with spontaneous progression of the aneurysm,
most commonly associated with a high risk of neuro-
logical thromboembolic events, cranial nerve com-
pression and, more rarely, rupture (5).

The surgical treatment of ECA aneurysms is de-
termined by the aetiology, size and location of the
aneurysm and any associated contraindications.

Whereas antiplatelet and anti-coagulant drugs
are considered by many authors as the first-line ap-
proach for asymptomatic aneurysmal lesion, open
surgery still remains the most valid option to prevent
the most probable, severe and life-threatening compli-
cations, in particular embolisms (1).

Endovascular treatment, especially in the light of
the recent progress in stent grafting, may be consid-
ered as a therapeutic choice but only in selected cases;
more comparative studies and long-term follow up
will be necessary to assess the role of endoluminal ex-
clusion as a first choice treatment.

Case Report

A 76-year-old woman was admitted to our Sur-
gical Unit with a diagnosis of Extracranial internal
Carotid Artery aneurysm.
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The patient presented with a large, growing, pul-
satile mass in the right side of the neck (easily palpat-
ed due to the slimness of the patient’s neck). Auscul-
tation evidenced no pathological carotid bruit. She re-
ported persistent symptoms of dysphagia, and tran-
sient hypophonia; there was no history of cerebrovas-
cular symptoms or cervical trauma.

The patient reported a medical history significant
for hyperlipidemia with drug-controlled familiar hy-
percolesterolemia; there was no familiarity for chronic
arteriopathy.

The diagnosis was established through duplex ul-
trasonography followed by a cerebral and neck com-
puted tomography: angio-CT scan revealed a wide-
necked, saccular, “diverticulum-like” aneurysm at the
origin of the right ICA, developing from the side of
the carotid wall with a diverticular shape, with a lon-
gitudinal diameter of 15 mm and transversal diame-
ters of 14 mm x13 mm (Fig. 1-2); in addition, a small
atherosclerotic, calcific plaque of the bulbar ICA
without hemodynamic flow impairment was shown;
the left carotid axis appeared free from aneurysmatic
lesions with an atherosclerotic, non-stenotic plaque at
the carotid bifurcation. No other aneurysms were
identified in the cerebral circulation. Further pre-op-
erative angiographic investigation was deemed unnec-
essary.

The ECA aneurysm was surgically treated under
loco-regional anesthesia; the carotid branches and the
aneurysm were exposed using a short standard lateral
cervical incision obtaining limited isolation and con-
trol of the cervical carotid aneyrysm (CCA), ECA,
and proximal and distal ICA (Fig. 3). Intraluminal
shunting was unnecessary as no neurological symp-
toms presented after carotid clamping.

Due to the unusual saccular, wide necked, “diver-
ticulum-like” shape of the aneurysm, we performed an

Figure 1. Angio-CT scan: frontal view of carotid axis

Figure 2. Angio-CT scan: lateral view of the right carotid axis

Figure 3. Intraoperative view: wide-necked, saccular, “diverti-
culum like” aneurysm at the origin of the right ICA
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aneurysmectomy with Dacron-patch closure of the re-
maining carotid wall, preserving the lumen of the na-
tive artery, thereby reducing the risk of injury to the
vagal, recurrent laryngeal and glossopharyngeal cranial
nerves (Fig. 4-5).

No adverse neurological events (focal or non-fo-
cal) were intra or peri-operatively observed; patholog-
ic examination of the aneurysmatic carotid wall re-
vealed severe complicated atherosclerotic lesions.

The patient was hospitalised for 4 days and dis-
charged with anti-platelet therapy.

One month, 6 months and 1 year Duplex Scan
follow-ups were performed which showed patency of
the carotid axis with regular blood flow. The patient
appeared asymptomatic.

Discussion

Extracranial internal Carotid Artery aneurysms
are defined as localised increases of the calibre of more
than 50% as compared with the reference values of the
ICA (0.55±0.06 cm in men; 0.49±0.07 in women).

They are a rare entity: 853 cases were retrospec-
tively reviewed by Schechter from 1687 to 1977 (6).
The largest, to date, single center study was carried
out by the Texas Heart Institute (THI) between
1960-1995 with 67 cases.

They may be classified like true or pseudo-
aneurysms according to their different aetiologies.
Pseudoaneurysms (PAs) comprise only 14% of ECA
aneurysms in the reviewed literarature (7) even
though they exceptionally represented the 57% of
these causes in the THI series (El Sabrout et al.).

PAs are mainly secondary to previous en-
doarterectomy (CEA) with the onset of symptoms
ranging from 1 month to 15 years after the original
carotid procedure; other  contributing factors of PAs
may be trauma (car accidents, stab-wounds, iatrogenic
central venous cannulation) and infections: patch
complications or recurrent tonsillitis or pharingitis
reaching the carotid artery wall following peritonsillar
abscess with subsequent ischemia of the wall leading
to acute rupture or causing septicemia and invasion of
vasa vasorum (8).

The usual infectious agents are staphylococcus
aureus and streptococcus pyogenes. This etiology was
firstly described in 1843 by Liston (9) In 1933
Salinger and Pearlman reviewed 228 cases(10). Before
the introduction of antibiotics, infection was the main
cause of ECA aneurysms but since then, only 31 ad-
ditional cases have been reported (11, 12).

True aneurysms are most commonly due to ath-
erosclerosis or fibromuscolar dysplasia.

Although Moreou reported dysplastic lesions
(single or associated with spontaneous dissection) as a
major cause of ICA aneurysms (13), atherosclerotic
degeneration is assumed to be the most frequent eti-
ology (14, 15): up to 53% in a review of the literature
by McCann (’72-’85) (2).

Atherosclerotic Aneurysms (AAs) are usually
found in patients aged 50 to 70 years old with a male-
female ratio of 1.9:1 (16).

Figure 4. Intraoperative view: aneurismectomy with Dacron-
patch closure

Figure 5. Intraoperative view: final result
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AAs may involve various portions of the carotid
artery: they tend to be located in the common artery
bifurcation and in the proximal ICA, size ranging
from 1.5 to 5.0 cm, whereas dysplastic aneurysms, of-
ten associated with chronic dissection are more distal-
ly located (17).

Carotid aneurysms of the external carotid artery
are less frequent but should also be considered in the
differential diagnosis of patients presenting with a
pulsating mass in this area.

Traumatic aneurysms are either due to compres-
sion and stretching of the artery on the lateral mass of
the 1st cervical vertebra or the shearing of the artery
at the level of its intracranial entry (18,19).

Other rare contributing factors to aneurysm for-
mation include neck irradiation, neurofibromatosis,
Marfan’s Syndrome, Bechet’s Syndrome and Takaya-
sus’s arteritis (20); 30% to 60% of ECA aneurysms are
symptomatic for thrombo-embolic focal or non focal
symptoms; more rarely cranial nerve compression may
result in neurological deficits (as shown in our pa-
tient’s clinical presentation).

Spontaneous progression of ECA aneurysms is
associated with a higher risk of mainly thrombo-em-
bolic neurological complications; other adverse events
may be rupture, with massive haemorrhage, and nerve
compression (3).

Conservative treatment is based on anticoagulant
or anti-aggregant therapy. A non-surgical approach
may be indicated in young patients with asympto-
matic, traumatic or spontaneous dissecting aneurysms
(1).

In many cases, however, medical treatment is
considered to be ineffective or even dangerous, with a
persistent risk of damage due to haemorrhage(21).

Before 1950, 71% of the patients non-surgically
treated later died because of complications due to the
aneurysm(22). More recently one-fifth of ECA
aneurysms were non-surgically managed with an
overall stroke rate of 50% (23).

Surgical treatment of ECA aneurysms may
therefore be seen as a first-line approach, even in
asymptomatic patients.

The main indication for a surgical approach is the
prevention of permanent neurological deficits arising
as  sequelae of thromboembolism.

Historically, the first successful operation was
performed by Sir Astley Cooper in London, in 1808:
the patient was a 50-year-old labourer with a bulbar
aneurysm of the ICA that was “about the size of a pul-
let’s egg” with a “remarkably strong pulsation of the
tumour (24).

Until the 1950s surgical treatment of ECA
aneurysms only consisted of carotid ligation, with an
alarming mortality / major stroke rate of 20% to 60%
(nowadays ligation is only performed in about 10% of
the cases, mainly if a distal ICA plaque occlusion is
present) (25).

By the 1970s, reconstruction of the carotid axis
had definitely replaced ligation as a treatment option.

The success of open surgery is dependant on the
aetiology, size, location of the aneurysm and associat-
ed co-morbidities.

The most frequent surgical procedures for Ather-
osclerotic Aneurysms are represented by: total resec-
tion of the aneurysm with direct end-to-end anasto-
mosis or interposition of a prosthetic graft or  the
saphenous vein; rarely performed, it may be indicated
for fusiform aneurysms; partial aneurysmorraphy and
patch (synthethic or venous) closure; this may be indi-
cated in saccular aneurysms. The aim is the preserva-
tion of the posterior carotid wall, thus reducing the
risk of cranial nerve injuries; extracranial – intracranial
by-pass graft: this is a very difficult and rarely per-
formed technique, moreover it does not exclude the
aneurysm from the blood stream and therefore does
not eliminate the risk of embolization or rupture un-
less followed by carotid ligation; in the presented case,
due to the unique morphological structure of the
aneurysm (“diverticulum-like”), we performed a total
aneurysmectomy with patch angioplasty of the
aneurysm of the neck on the carotid wall to restore the
normal lumen of native artery; in our review of the lit-
erature we did not find any similar presentation just-
fying this surgical approach.

A review of the literature suggests that surgical
repair has proven to be effective and safe in the fol-
lowing situations: THI(1): 67 aneurysms in 35 years
with a 9% overall mortality/major stroke incidence
and a 6% rate of cranial nerve injury; Zhang(26): 66
aneurysms in 17 years with a 1.6% immediate death
rate and a 6% rate of adverse events; D’addato(14):
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24 aneurysms in 21 years with no perioperative
deaths and 4.5% immediate major or minor adverse
events.

This is compared with an estimated complication
rate of between 20 to 71% in non surgically treated
ECA. However it should be noted that open surgery
may be invasive, disabling and extremely difficult
when lesions are located in the distal portion of the
ICA, at the base of the skull with a high risk of cranial
nerve damages (permanent nerve palsies up to 42% in
Mokri et al. (16).

This may be the reason why endovascular proce-
dures have been recently used in the treatment of
ECA aneurysms by means of embolization with de-
tachable coils, endografts or covered stents. The
largest series up to date was reported by Bergeron et
al. (6 cases endovascularly treated) (27).

The use of covered stenting allows simultaneous
exclusion of the aneurysm and dilatation of an even-
tually stenosed distal ICA, with excellent results in
terms of patency and absence of migration (28).

Very few neurological complications following
endovascular exclusion and little nerve damage have
been reported.

By contrast, it should be noted that stented seg-
ments of the carotid artery have been shown to have
less flexibility when the patient moves his head (29).
In addition, endoluminal treatment of distal ICA
aneurysms does not offer the possibility of surgical
conversion in case of complications durino or after the
procedure.

In conclusion, studies of larger series of patients
with extensive post-operative follow-up will be re-
quired to prove the safety and efficacy of endovascular
procedures.

In this case , the presence of a wide neck (saccu-
lar, “diverticulum-like” aneurysm), suggested that the
open surgery approach was the best treatment for the
patient, in terms of patency and the reduced risk of
adverse complications (the patient’s thin neck made
the task easier).

In conclusion, we believe that, while open surgery
remains the gold standard to treat ECA aneursysms,
endovascular procedures may, in the future and for se-
lected cases, provide a valuable additional tool in the
armoury of the physician.
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