Autologous repair of an internal carotid artery
aneurysm by resection, caliber reduction, and
external mesh tube reinforcement in a

9-year-old boy
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Extracranial internal carotid artery aneurysms in children are rare, with a reported incidence of 0.5% to 1.9% in internal
carotid artery aneurysm operations compared with all carotid operations in adult patients. We report a case of surgical
reconstruction of an extracranial internal carotid artery aneurysm in a 9-year-old boy. Our patient complained of episodic
neck pain on the left site under the mastoid process for the last year. The child was otherwise healthy. Autologous
reconstruction without graft interposition was planned. Surgical repair was performed by resection of the main body of
the aneurysm and restoration of the arterial continuity with end-to-end anastomosis. Because nondilated proximal and
distal vessels could not be approximated, the most distal end of the aneurysm was tapered over a mandril. To prevent
redilation, a tubular polyester external stent was fitted around the diseased segment. (J Vasc Surg 2007;46:1280-2.)

Extracranial internal carotid artery aneurysms (EICAA)
in children are rare, with a reported incidence of 0.5% to
1.9% in ICAA operations compared with all carotid opera-
tions in adult patients. We report a case of surgical recon-
struction of an EICAA by resection, caliber reduction, and
external mesh tube reinforcement in a 9-year-old boy.

CASE REPORT

A 9-year-old boy was admitted to the hospital with the finding
of a pulsating mass on the left side of his neck. His only complaint
was episodic neck pain on the left side under the mastoid process
for 1 year. The child was otherwise healthy. He had no history of
trauma or any coexisting conditions.

The examination found a pulsatile cervical mass with an audi-
ble bruit located behind the left-sided sternocleidomastoid muscle.
Angiography and magnetic resonance tomography (MRT) scans
detected a large aneurysm of the left ICA, 33 X 35 mm in diameter
and 88 mm in length, located between the bifurcation and the base
of the skull (Fig 1). The amount of remaining normal artery at the
distal end remained unclear. To achieve optimal distal exposure,
we planned the surgery with the hospital’s head and neck surgeons.
No intraluminal thrombus was present in the aneurysm, and there
was no evidence of significant disease on the contralateral side.

Under general endotracheal anesthesia, a neck incision was
performed anterior to the left sternocleidomastoid muscle. The
aneurysm was carefully dissected and exposed. The common,
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external, and proximal internal carotid artery segments were
encircled with Silastic (Duecker, Melsungen, Germany) vascular
loops. Moderate general and topical hypothermia by head cooling
was begun, and the proximal ICA was clamped after systemic
heparinization. Blood pressure was kept at 140 mm Hg with
VasOpIessors.

After complete clamping of the ICA, a slight collapse of the
ancurysm occurred and thus it was possible to free its distal end. A
short segment of regularly sized distal ICA could be dissected free.
The distal end was clamped and a shunt (Carotid Artery Shunts,
Kendall, Argylle, Wollerau, Switzerland) was inserted but could
not be stabilized in place because of the short distance available
between the remaining vessel and the skull. Two attempts to
stabilize the shunt in place were not successful. Because the back-
pressure was very good, we proceeded without shunt.

The aneurysm was resected between the proximal remnant of
the ICA and the distal end at a distance that would allow the two
stumps to be approximated. Excess distal aneurysm wall was re-
sected, and a regular vessel diameter was reconstructed by using a
longitudinal suture line over a 6-mm mandril. A tubular polyester
mesh external stent (vein graft support, B/BRAUN, Aesculap AG
& Co. KG, Tuttlingen, Germany) was flipped over the distal ICA
before end-to-end anastomosis. The arterial continuity was re-
stored by an end-to-end anastomosis with running 6-0 polypro-
pylene suture. Then, the stent was pulled over the anastomosis and
fixed on both ends to prevent redilation (Fig 2). The time of
carotid clamping was 54 minutes. The rest of the operation was
completed in a standard fashion.

The patient’s postoperative course was uneventful. Control
postoperative magnetic resonance angiography showed normal
ICA morphology and flow after reconstruction (Fig 3). The pa-
tient was discharged on postoperative day 4 without complica-
tions.

Pathologic evaluation of the aneurysm revealed fibromuscular
dysplasia. Alternating areas of thinned media and thickened fibro-
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Fig 1. Angiography shows a large aneurysm of the left internal
carotid artery located between its origin and the base of the skull.
Parts of the aneurysm wall appear to be irregular. Most probably
this is due to the rough inner surface and may be aggravated by
flow phenomena in the preoperative diagnostics. During surgery,
no thrombus was found adherent to the aneurysm wall.

muscular ridges containing collagen were evident microscopically.
This coincides with medial fibroplasia according to the Harrison
and McCormack classification.

DISCUSSION

Aneurysms of the EICA are extremely rare vascular
lesions in childhood. The pathogenesis of these aneurysms
can be inflammatory, traumatic, congenital, or previous
operations such as tonsillectomy. EICAA in childhood have
been found to have different features than those of adults.
Atherosclerosis and traumatic cause has been shown to be a
leading pathology in adults, but congenital and inflamma-
tory causes predominate in children.'-? Also, there is a male
preponderance and a tendency for large or even giant
aneurysms in childhood.?

An EICAA can present with a variety of symptoms,
depending on the size, etiology, and location. A common
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Fig 2. Intraoperative view shows end-to-end anastomosis of the
proximal and distal segments of the left internal carotid artery and
reposition of the polyester mesh tube over the anastomosis to
prevent later redilation.

Fig 3. Follow-up magnetic resonance angiography shows normal
internal carotid artery morphology and flow after reconstruction.



1282  Papadopoulos et al

symptom is reported to be a pulsatile neck mass and pain, as
in our case. Other nonspecific clinical manifestations can be
related to cranial nerve palsy due to the compression, such
as Horner syndrome, tinnitus, dizziness, hoarseness, and
dysphagia.*® Epistaxis, otorrhagia, hematemesis, and em-
bolic stroke have also been reported.®”

Zwolak et al® reported a stroke risk of 50% in nonop-
erated EICAAs in adult patients. Owing to the high rate of
fatal neurologic complications and high risk of rupture,
surgical treatment is strongly advocated in the treatment of
patients with EICAA whenever the diagnosis is made. The
outcome of surgery in children is reported to be much more
favorable compared with adult patients, partly because
young patients tolerate carotid clamping well due to suffi-
cient collateral flow.”

Historically, ligation of the aneurysmatic ICA was per-
formed to treat these patients. This technique has been
totally abandoned owing to the high risk of cerebral mor-
bidity and mortality after carotid artery ligation.*®!! Vas-
cular reconstruction with resection of the aneurysm and
end-to-end anastomosis is now a well-accepted surgical
procedure. In addition, vascular reconstruction with a syn-
thetic or autologous saphenous vein graft is an alternative in
the treatment of these cases.'? Resection of the aneurysm,
followed by primary closure of the artery, can be applied in
particular cases with a sacciform EICCA."?

In our patient, we used resection and size reduction of
the remaining distal aneurysm to achieve an autologous
reconstruction. To prevent redilation of the remaining
aneurysm wall, the repair was supported by an external
Dacron (DuPont, Wilmington, Del) mesh tube. With this
technique, the interposition of a synthetic or autologous
graft, which is prone to further stenosis, intimal hyperpla-
sia, or redilation®* can be avoided. The 6 to 7 mm inner
diameter gives sufficient space for normal development of
the ICA.

The pathologic examination revealed fibromuscular
dysplasia (FMD) involving the wall of the aneurysm. It has
been shown that FMD is rarely associated with stroke,
aneurysm formation, and intracranial hemorrhage in child-
hood.'® Deficiency of a-1 antitrypsin and enhanced lipid
peroxidation has been proposed in the pathogenesis of
FMD.'® The inherent FMD pathology of the vessel wall
mandated an external support. External synthetic stents or
sheaths have been used to taper vein grafts clinically or to
reduce intimal hyperplasia caused by the arterialization
process.’” Jeremy et al'® showed that external synthetic
stents inhibit neointima formation and promote angiogen-
esis in vein grafts. They also prevent thickening of vein
grafts and by this possibly prevent late failure.'® These data
indicate that external synthetic stents may provide in-
creased long-term patency by inhibiting neointimal prolif-
eration or dilatation.
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CONCLUSION

EICAAs are rare pathologies in children, and prompt
diagnosis and surgical treatment are essential to avoid com-
plications. To achieve an autologous repair in this patient, a
small portion of the distal aneurysm was tapered to allow
direct end-to-end anastomosis. A commercially available
external polyester mesh tube, which had been designed for
external support of vein grafts, was used to prevent later
redilation.
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