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Surgical treatment of a carotid artery aneurysm
associated with kinking — A case report and review
of literature
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SUMMARY

Introduction An extracranial carotid artery aneurysm is a rare clinical entity with potentially debilitating
consequences. Our aim is to present a case of a large internal carotid artery aneurysm combined with me-
dial internal carotid artery (ICA) kinking successfully treated by resection with an end-to-end anastomosis.
Case outline A 34-year-old female patient was admitted to our hospital due to dizziness and frequent
non-specific headaches. On admission, routine echocardiography showed an aneurysm of the atrial
septum. Multislice computed tomography of the supraaortic branches showed medial kinking of the
right ICA with a 15 mm aneurysm localized on the vertex of the angulation. Kinking was present on the
left ICA as well, with a small aneurysm of 5 mm in diameter. The right ICA aneurysm was resected and
the artery was reconstructed with an end-to-end anastomosis. The postoperative course was uneventful
and the patient was symptom-free after a one-year follow-up.

Conclusion We showed that surgery of an aneurysm and kinking of the carotid artery in the medial
segment of the ICA is possible and safe to perform. Detailed preoperative preparation, precise surgical
technique, and short clamping time all contributed to a good final outcome.
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INTRODUCTION Multislice computed tomography of the su-

praaortic branches showed medial kinking of

An extracranial carotid artery aneurysm is a
rare clinical entity with potentially debilitat-
ing consequences [1]. According to major
referral centers, they account for 0.4-0.9% of
all repaired aortic and peripheral artery aneu-
rysms [1, 2]. Therefore, only a small number of
reports in the literature describes an internal
carotid artery (ICA) aneurysm associated with
kinking [3-7]. Our aim is to present a case of
a large ICA aneurysm combined with medial
ICA kinking successfully treated with resection
with an end-to-end anastomosis.

CASE REPORT

A 34-year-old female patient was admitted
to our hospital due to dizziness and frequent
non-specific headaches. Arterial hypertension,
hyperlipidemia, smoking, and positive fam-
ily history were identified as risk factors for
atherosclerosis. The patient denied any other
chronic illnesses, previous surgery, or trauma.

On admission, routine echocardiography
showed an aneurysm of the atrial septum and
a potentially patent foramen ovale. Subsequent
transesophageal echocardiography confirmed
the presence of the aneurysm, but the presence
of a shunt between the atria was excluded.

the right ICA with a 15 mm aneurysm local-
ized on the vertex of the angulation (Figure 1).
Kinking was also present on the left ICA with
a small aneurysm of 5 mm in diameter. Other
supraaortic branches and intracranial arterial
network had no significant lesions. In addition,
computed tomography of the brain without con-
trast did not reveal any pathological findings.
The patient underwent surgery in general
anesthesia. Carotid arteries were exposed

Figure 1. Multislice computed tomography angiography;
the right internal carotid artery aneurysm associated with
medial kinking
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Figure 2. Intraoperative findings; the right internal carotid artery an-
eurysm associated with kinking, positioned cranial to the hypoglossal
nerve

Figure 3. Intraoperative findings; the right internal carotid artery re-
constructed with end-to-end anastomosis

through a typical longitudinal incision on the right side
of the neck. The aneurysm and the kinked segment of
the ICA were dissected. The aneurysm was located ap-
proximately 5 cm from the carotid bifurcation, and about
1.5 cm distally from the hypoglossal nerve (Figure 2). Af-
ter systemic heparin administration, carotid arteries were
clamped (without shunt insertion), the aneurysm was re-
sected and the ICA was reconstructed with an end-to-end
anastomosis (Figure 3). Clamping time was 7 minutes.

The resected aneurysm was sent for pathohistol-
ogy, which showed that the arterial wall was irregularly
thinned, with a discrete intimal layer and congestion in
the adventitial layer.

On the second postoperative day, the patient had a mild
edema of the right hypopharynx, which was successfully
treated with corticosteroids. There were no other compli-
cations in the immediate postoperative period. She was
discharged from the hospital in good condition on the
fourth postoperative day. After the one-year follow-up
the patient was symptom-free and Doppler ultrasound
revealed normal findings on the right carotid artery.

DISCUSSION

Carotid artery aneurysm treatment accounts for only
1-1.5% of all surgeries performed in treatment of extra-
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cranial cerebrovascular disease [1, 8]. The patients’ age
varies from 26 to 82 years throughout the studies, and is
typically related to the etiology of the disease [1].

Most authors report atherosclerosis as the most common
cause of true extracranial ICA aneurysms. On the other
hand, pseudoaneurysms can be a result of trauma or infec-
tion, especially in younger population. There is also a sub-
group of patients with pseudoaneurysms related to previous
carotid endarterectomy with patch angioplasty [1, 2, 9, 10].

Carotid aneurysms are often identified by the presence of
a pulsatile mass on the lateral side of the neck. Symptomatic
ICA aneurysms usually give neurological symptoms, global
in more cases than hemispheric. In addition, a significant
number of patients with larger aneurysms also have symp-
toms due to the compression of the surrounding structures.
However, prevention of complications like rupture, complete
thrombosis of the aneurysm, and brain embolisation result-
ing in an acute ischemic event is the main goal of treatment.

Treatment of carotid artery aneurysm comprises of sur-
gical and endovascular approaches. In distant past, ligation
of the common carotid artery was the treatment of choice,
but had high rates of morbidity and mortality [11]. Later,
various surgical techniques were developed, including an-
eurysmectomy with primary/patch closure, resection of
the aneurysm with primary anastomosis or grafting (both
venous and synthetic) [12].

A recent systematic review identified 281 articles re-
porting carotid artery aneurysms from 1900 to July 2014
[10]. Although natural history of this disease is not well
understood, aneurysms seem to rupture rarely. Conse-
quently, the focus of treatment was mainly the preven-
tion of thromboembolic events. Most authors conducted
surgical treatment with good long-term results, but with
considerable incidence of cranial nerve damage. Endovas-
cular approach also showed satistying results, but with no
mid- or long-term follow-up.

True prevalence of ICA kinking in the general popula-
tion is unknown. Several reports show that this condition
is bilateral in 25-50% of cases and that it is more common
in women [13, 14]. The relationship between the degree
of ICA kinking and neurologic symptoms is still unclear.
Patients with tortuous carotid arteries are rarely symptom-
atic, but if so, they usually present with global neurological
symptomatology. In a randomized controlled trial, includ-
ing patients with ICA kinks and coils with hemispheric
neurological symptoms, the authors showed significantly
better results with surgical than with best medical treatment
[13]. Changes in hemodynamics of the blood flow through
the kinked ICA segment can mimic stenosis and can also
influence changes in the intimal layer of the arterial wall,
leading to ulcerations and predisposition for thrombosis.

We identified just a few cases in the literature concern-
ing ICA aneurysms secondary to carotid artery kinks and
coils, and, to our knowledge, none of them presented a
case of such a young female patient [3, 4, 6, 7]. In our case,
a saccular aneurysm of the ICA was formed secondary to
hemodynamically significant kinking of the vessel.

According to Welleweerd et al. [14], carotid artery an-
eurysms can be histologically classified as degenerative
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and dissective. Although our sample was not identically
processed, it could be categorized as degenerative due to
the variable thickness of the arterial wall and the absence
of any intimal disruptions. However, there were no inflam-
matory cells found in the sample, which differs from the
majority of findings in the abovementioned study.

The incidental finding of atrial septal aneurysm with-
out patent foramen ovale could have been important for
our patient. Several studies linked this condition to cere-
brovascular symptoms and recent strokes in patients with
normal carotid arteries [15, 16]. Considering the age of
the patient, the presence of the ICA kinking bilaterally,
and the two separate entities resulting from the weakness
of the cardiovascular wall structure, our opinion is that
these conditions might have embryological background.
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XUMPYPLIKO /leyerbe aHeypu3Me KapoTUAHE apTepuje yapyKeHe ca KUHKUHIOM —

npuka3s 6o1ecHMKa U nNperneg nutepartype

Mpeapar Matuh'?, Muxanno Hewkosuh', [iparocias Henesnh'?, CnobogaH TaHackoBuh'?, CphaH babuh'? Metap Monos'?,

Hophe Pagak'?

MHcTnTyT 33 KapgrosackynapHe 6onectu, [leaume’, Knhnka 3a BackynapHy xupyprujy, beorpag, Cpbuja;

2YHuBep3uTeT y beorpapy, MegnumHckn dakynter, beorpag, Cpouja

CAXETAK

YBop ExcTpakpaHujanHa aHeypr3Ma KapoTUAHUX apTepyja je pe-
[aK KIIMHWYKY eHTUTET ca Moryhim oHecnocobsbaBajyhrm nocre-
anuama. Linrb paga je fa npukaxemo cryyaj Bennke aHeypursme
YHyTpaLltbe KapoTugHe apTepuje (YKA) yapyxeHe ca KUHKIHIOM,
KOja je yCreLIHO XMPYPLLK/ TPETUPaHa pecekLjoM aHeypusme ca
TEPMUHO-TEPMUHATHOM PEKOHCTPYKLMjOM apTepuje.

Mpukas 6onecHuka KeHa ctapa 34 rogrHe NprYMIbeHa je
y 6071HMLY 360r BPTOrNaBuLa 1 yuyectanux HecneumduuHmx
rnaBo6osba. Ha exokapguorpadckom npernegy youeHa je aHe-
ypu3ma aTpujanHor centyma. MyntucnajcHa KommjyTepr3oBaHa
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Tomorpaduja cynpaaopTanHux rpaHa nokasasna je MeaujanHu
KUHKUHT AecHe YKA ca aHeypu3mom npomepa 15 mm Ha Bpxy
aHrynaumje. KWHKUHr je youeH n Ha neBoj YKA ca aHeypusmom
npomepa 5 mm. Areypusma gecHe YKA je peceumpaHa, a apTe-
puja je peKoHCTpyncaHa TepMUHO-TEPMVHASIHOM aHaCTOMO30M.
lMocTonepaTvBHY TOK je 610 ypeaaH, Kao v rofyHy faHa nocne
onepauuje.

3aKsbyyak X1pypLUKo fieyerbe aHeypuame YKA yapyxeHe ca
MefAjanHUM KNHKUHIOM je epuKacHo 1 6e36eaHo.

KrbyuHe peun: aHeypu3ma KapoTuaHe apTepuje; KUHKUHT; XU1-
PYPLLKO fleyerbe
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