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Abstract

A case of a 71-year-old man with previous Transient Ischemic Attack (TIA), treated with stent implantation due to right internal carotid artery stenosis. The procedure 
was complicated by stenosis and kinking of the vessel distal to the stent and thrombus formation. The fl ow in the stented artery was not restored. A massive stroke 
occurred. The man died on the 3rd day after the procedure.
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Introduction

Carotid artery angioplasty with stent implantation (CAS) 
is used to treat symptomatic ICA (internal carotid artery) 
stenosis. Like any endovascular intervention, CAS is fraught 
with the risk of complications such as in-stent thrombosis. 
We present a case complicated by kinking with acute in-stent 
thrombosis. This complication is very rare.

Case report

A 71-year-old man was admitted to the vascular surgery 
department for a right carotid artery CAS procedure. The 
patient had suffered a TIA confi rmed by CT scan 4 months 
earlier. On head CT scan, a hypodense area of 12x8 mm was 
described within the right hemisphere near the lateral ventricle. 
Ultrasound-doppler and angio-CT of the intracerebral arteries 
were performed to diagnose the causes of TIA. The following 
abnormalities were described on ultrasound-doppler: no fl ow 
in left internal carotid artery (LICA), fl ow acceleration in the left 
external carotid artery to 234 cm/second, PI – 2,58 (pulsatility 
index), fl ow acceleration in the Right Internal Carotid Artery 
(RICA) to 264 cm/second, PI – 1,19 and normal fl ow in the right 
external carotid artery. During angio-CT, both common carotid 
arteries were visualized, and both were unobstructed. Further 
described full length obstruction of the LICA, a critical stenosis 
in the proximal segment of the RICA of 7 mm and both vertebral 

arteries without stenosis. The descriptions of the above studies 
did not diverge from the typical anatomy of this area.

On the day of admission, the neurological examination 
showed no abnormalities. The man was qualifi ed for CAS 
surgery. On the day before the procedure, basic laboratory 
tests were performed, all coagulation parameters were within 
normal limits. On that day dalteparin in a dose of 5 thousand 
units was administered subcutaneously.

The stent implantation procedure was performed by a 
specialist in vascular surgery. Access was obtained through 
the right femoral artery, with the use of a cerebral protection 
fi lter (Emboshield). Xact 9-7mm/30 mm stent (Abbott) was 
implanted, followed by 5x20 mm balloon postdilatation. 
Arteriography showed vessel kinking and 75% RICA stenosis 
distal to the stent. The images showed loss of contrast fi lling 
of the artery, indicating thrombus formation inside the stent 
(Figure 1). The man was transported to the vascular surgery 
department with the recommendation of an urgent head CT 
scan and neurological consultation. A continuous infusion of 
Heparin 10 thousand j/24h was ordered.

After the procedure, a head CT was performed. Cerebral CT 
revealed a hyperdense right middle cerebral artery and a stroke 
in the right cerebral hemisphere. Doppler ultrasound of the 
carotid arteries was not ordered. No action was taken to restore 
fl ow in the stented vessel.
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The patient’s condition gradually deteriorated. Six hours 
after the procedure, the patient was not cardiovascularly and 
respiratory effi cient. On the third day after the procedure, the 
man died.

Discussion

The patient requires close monitoring of the neurological 
status during and after the procedure. Any deterioration of 
this condition requires urgent intervention. Two methods 
of monitoring are recommended in the literature. One is 
ultrasound-Doppler examination. This test is inexpensive and 
readily available in most hospitals. The other recommended 
is angio-CT. CT angiography visualizes the extracranial 
vessels that supply blood to the brain and the vessels that 
remain beyond the reach of ultrasound. In most hospitals, this 
examination is also available without unnecessary delay [1-3].

In this case, preoperative studies showed no deviation from 
standard carotid vascular anatomy. In the early stages of CAS, 
RICA kinking was observed during arteriography (Figure 2). 
In the later stage of the procedure, after stent insertion, the 
kinking intensifi ed (migrated above the stent). This resulted 
in signifi cant constriction of the vessel lumen. In addition, a 
thrombus formed in the stent (Figure 1). Such complications 
are very rare and few similar cases have been described.

The type of stent used, as well as its length, may have been 
the reason for this condition. Both open- and closed-cell stents 
are available. Each of these types has different properties. No 
correlation has been shown between the type of stent design 
and the incidence of acute stent thrombosis. However, it has 
been noted that open-cell stents are more fl exible and adapt 
more easily to the shape of tortuous vessels. In case of a 
tortuous vessel, the use of a closed-cell stent may increase 
the risk of vessel kinking distal to the stenosis, which directly 
leads to thrombus formation inside the stent [4]. In the above 

clinical case, a 30mm XACT closed-cell stent was used. It is 
possible that the use of a shorter open-cell type stent could 
have prevented the incidence of kinking.

So far, the literature does not contain any recommendations 
on the management of CAS complicated by kinking-
induced stent thrombosis. Advice on how to handle when 
such a complication occurs can only be found in published 
clinical cases. Konstantinos, et al. [2] reported a patient who 
developed carotid stent thrombosis 1 hour after CAS. This was 
caused by kinking in the distal part of the ICA. Emergency 
thromboaspiration was performed, resulting in partial 
recanalization of the vessel. Next, an urgent surgical revision 
with carotid eversion endarterectomy and stent removal was 
performed. As a result of the interventions, blood fl ow to the 
brain was restored.

Conclusion

The type of stent used in carotid artery angioplasty should 
be adapted to the anatomy of the vessel. Observation of the 
patient’s neurological status during the procedure as well 
as in the fi rst hours after the procedure enables detection of 
early complications such as stent thrombosis. Delaying carotid 
revascularization creates a risk of stroke.
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Figure 2: Internal carotid stenosis before carotid artery stenting procedure.
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