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a b s t r a c t 

The presence of ipsilateral aneurysm in the stenosis of the internal carotid artery is de- 

termined by computed tomography angiography in 1.8%-3.2% of cases. The literature de- 

scribes the most varied options for treating this pathology: isolated or alternate, and now 

the method of simultaneous endovascular treatment – carotid stenting and endovascular 

embolization of aneurysm – is gaining popularity. We presented a clinical case of treatment 

of 61 women with critical stenosis (90%) and tortuosity of the internal carotid artery in com- 

bination with ipsilateral saccular aneurysm of the anterior connecting artery. The unique- 

ness of this case lies in the fact that a hybrid approach has been applied in the treatment of 

pathology, not previously described in the literature. The case is highlighting the potential 

complexity of concomitant vascular cervical and cerebral pathology and the necessity of 

surgical and endovascular team interactions to choose the appropriate methods of treat- 

ment. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

According to literature in patients with hemodynamically sig-
nificant lesions of precerebral arteries, 5% of cases have con-
comitant intracranial aneurysms, and in 1.8%-3.2% of case
on the ipsilateral side [1–3] . Currently, in the absence of ran-
domized studies, there are no definite clinical recommen-
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dations on the treatment choice in this group of patients
[4–6] . 

Case report 

A 61-year-old female was admitted at the Department of Vas-
cular Surgery with complaints of headache, tinnitus, dizzi-
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Fig. 1 – Diagnostic imaging. Acomm saccular aneurysm CT volume rendering (A); significant left internal carotid artery 

stenosis – CTA central line reconstruction (B); Acomm saccular aneurysm direct angiography (C); significant left internal 
carotid artery stenosis direct angiography (D). Acomm, anterior communicating artery; CT, computed tomography; CTA, 
computed tomography angiography. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ness, and unsteadiness of gait. According to duplex ultra-
sound, there was a high grade dense ulcerated stenosis of the
left internal carotid artery (ICA) C1 segment with kinking into
C2 and 340 cm/s systolic flow velocity. According to performed
computed tomographyangiography (CTA), stenosis of the left
ICA was 90% NASCET and 8.5 × 6.0 mm saccular aneurysm of
the left anterior communicating artery (AComm) was inciden-
tally found. Patient was prepared and transferred to the Cath-
lab, where direct cerebral angiography confirmed CTA findings
( Fig. 1 ). 

Stenosis and aneurysm are independent pathologies. How-
ever, the possible presence of ipsilateral stenosis of the ICA
did not lead to subarachnoid hemorrhage of such a large
aneurysm. Due to the occurrence of subarachnoid hemor-
rhage in the early postoperative period, the first stage of an
isolated ICA operation was dangerous. 

Because of a complex calcific anatomy, dense atheroscle-
rotic plaque with ulceration, a C-shaped kinking of the ICA,
our team made the decision to perform a simultaneous hy-
brid procedure – CEA on the left ICA with subsequent AComm
aneurysm coiling. 

Under general anesthesia, a 5-cm incision was made on the
middle side of the sternocleidomastoid muscle ( Fig. 2 ). Com-
mon carotid artery, external carotid artery, ICA, and the up-
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Fig. 2 – Surgery and endovascular coiling. Incision (A); 6F sheath in the CCA (B); postendarterectomy angiography – patent 
ICA lumen without stenosis (C); ulcerated atherosclerotic plaque (D); coiled Acomm, Raymond-Roy occlusion classification 1 
(E). Acomm, anterior communicating artery; CCA, common carotid artery; ICA, internal carotid artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

per thyroid artery were carefully identified, controlled with
vessel loops, bypassed, and pinched by atraumatic clamps.
About 5000 units of heparin were injected intravenously. Lu-
men of the CCA and ICA were opened and dense, ulcerated
atherosclerotic plaque was removed, and the arteriotomy site
was sewed with medpropilen 6/0 (Medrtonic, Minneapolis,
Minnesote). Proximally to CCA bifurcation, femoral introducer
Prelude 6F (Merit Medical, Salt Lake City, Utah) was inserted
simultaneously with the clamps removal ( Fig. 2 ). The ICA oc-
clusion time was 12 minutes. Installation of the introducer
through the purse string suture on the common carotid artery,
then 0.014” Traxcess wire and Headway 17 micro catheter (Mi-
crovention, Terumo, Tokyo, Utah, Minnesote) were introduced
into the aneurysm sac. The aneurysm was coiled with Ax-
ium 3D (Medtronic, Minneapolis, Minnesota) 8mm × 20cm,
7mm × 30cm and 2mm × 6cm. Control angiography showed
completely excluded aneurysm sac, patent AComm and both
anterior cerebral arteries with TICI 3 blood flow ( Fig. 2 ). Total
procedure time was 95 minutes. 

The patient was extubated 30 minutes postop, transferred
from the intensive care unit to the ward in 4 hours. Control ul-
trasound on the third day showed patent carotid reconstruc-
tion zone with linear blood flow velocity under 100 cm/s. The
procedure and the postoperative period proceeded without
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complications. In our opinion, the simultaneous operation re-
duced the risks of any possible complications in a particular
case to almost zero. 

Discussion 

According to the literature, the most frequently used treat-
ment method for such concomitant pathology was CEA, fol-
lowed by dynamic monitoring of the aneurysm [ 1 ,4 ,7–9 ]. Meta-
analysis by Khan et al. in 2012 showed that from 141 obser-
vations 73.7% of patients’ undergone only ICA interventions
(in 91.3% of them CEA). The methods of the rest alternated
in different ways [1] . The percentage of ruptured intracranial
aneurysms in the early and late postoperative periods after
isolated CEA ranged from 0% to 5.3% [ 1 ,5 ]. However, in the vast
majority of cases, the size of the aneurysms did not exceed 7
mm [ 3 ,10 ]. Currently, the most popular method of treatment
of such pathology is simultaneous endovascular approach –
CAS and aneurysm coiling. In some healthcare facilities, 2-
stage treatment is preferred – CAS and after 3 weeks of care-
ful blood pressure observation specialists perform aneurysm
coiling [6] . In addition, in case of noncritical ICA stenosis
and stable plaque, first-line aneurysm coiling is possible, with
subsequent CAS in 1 month [11] . Taking into account ongo-
ing neurological symptoms, high-grade carotid stenosis with
complex anatomy, high risks of stroke as well as high risk
of aneurysm rupture, especially in case of cerebral hemody-
namics alterations after the CEA, our team including vascular
and endovascular surgeons and anesthesiologist have refused
total endovascular approach in favor of hybrid treatment. To
perform this procedure, the presence of a specially equipped
Cathlab or hybrid operating room is mandatory. A simultane-
ous operation does not require the exceptional skills of op-
erating surgeons, but it facilitates the work of an endovascu-
lar surgeon, as the introducer is already directly inserted into
the common carotid artery (this is especially important in pa-
tients with difficult anatomy of the brachiocephalic arteries).
An ideal option when the surgeon combines both a vascular
and endovascular surgeon, who can independently conduct
such operations. 

Conclusion 

Due to the lack of evidence data in the setting of concomi-
tant presence of the aneurysm and the stenosis of the ipsi-
lateral ICA, the decision of treatment method should be made
in a close interaction between the vascular and endovascu-
lar surgeon, neurosurgeon, and anesthesiologist. Based on the
literature analysis and our experience, the hybrid approach
with a simultaneous endarterectomy and ipsilateral intracra-
nial aneurysm coiling is a safe and effective method of treat-
ing such pathology. 
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