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Endovascular treatment of traumatic intracranial internal carotid artery pseudoaneurysm
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[ Abstract ] Objective To retrospectively analyze the safety and clinical efficacy of endovascular treatment for
traumatic intracranial internal carotid artery pseudoaneurysm (TIICAP) in a single center. Methods The data of patients
with intracranial aneurysms, who underwent cerebral angiography from Sep. 2005 to Sep. 2019 in our Stroke Center, were
reviewed consecutively. Patients with TIICAP were selected according to the inclusion criteria. The operative methods and
perioperative antiplatelet drug treatment strategies were analyzed, and the therapeutic effect and clinical and imaging follow-
up results were summarized. Results A total of 29 patients with TIICAP were enrolled, including 19 (65.5%) males and
10 (34.5%) females, with a median age of 47 (30, 53) years (range, 14-70 years). Endovascular treatment was successfully
performed in the 29 cases, including 3 cases treated with covered stent implantation, 9 with flow diverter implantation, 11
with stent-assisted coiling embolization, 2 with coiling embolization and 4 with parent artery occlusion. One patient receiving
parent artery occlusion suffered from rebleeding before operation, and died after operation. One patient receiving parent artery
occlusion had ischemic stroke and died after operation. None of the remaining 27 patients had complications. Twenty-three
patients were followed up by imaging. Thirteen of them were cured, 5 were improved, 2 were stable and 3 had recurrence,
and the 3 recurrence cases were cured by endovascular treatment again. Twenty-four patients had clinical follow-up data, and
the clinical outcomes were stable or improved. Conclusion Endovascular treatment is an effective method for TIICAP. The
preliminary superiorities of novel techniques, including flow diverter and covered stent, deserve further confirmation.

[ Key words | internal carotid artery; traumatic pseudoaneurysm; endovascular treatment; flow diverter; coil
embolization; stent
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Tab 1 Clinical data of 29 patients with traumatic intracranial internal carotid artery pseudoaneurysm

Ace/ Lesi D Emboli Surgical outcome Follow-up outcome”
No. Gender 8¢ esion m'  Treatment strategy oo
ear location mm material GOS GOS
Y DSA score DSA score
1 Male 16 Paraclinoid 11 Balloon-assisted Onyx+ Residual neck 5 Cured 5
coiling coils
2 Male 47  Cavernous 4.4  Covered stent Coils Complete 5 - -
implantation occlusion
3 Female 45 Supraclinoid 11.6 Parent artery Onyx+ Complete 1 - -
occlusion coils occlusion
4 Female 48 Petrous 18 FD implantation Coils Residual 5 Cured 5
aneurysm
5 Male 44 Paraclinoid 16.7 Parent arte Coils Complete 4 — -
occlusion after BOT occlusion
6 Male 53 Cavernous 9 Overlapping stents ~ Coils Residual 5 Improved, cured in 5
with coils aneurysm second follow-up
7 Male 33 Supraclinoid 5 Covered stent Not used Complete 5 Cured 5
implantation occlusion
8 Male 54 Petrous 19 Stent-assisted Coils Residual 5 Improved, cured in 5
coiling aneurysm second follow-up
9 Female 70 Cavernous 7 Stent-assisted Coils Complete 5 Cured 5
coiling occlusion
10 Female 53 Paraclinoid 28 Overlapping stents ~ Coils Residual 5 Improved, cured in 5
with coils aneurysm second follow-up
11 Male 66  Petrous 19 FD implantation Not used Residual 5 Stable, cured in 5
aneurysm second follow-up
12 Female 53 Lacerum 17 FD implantation Coils Residual 5 — —
aneurysm
13 Male 47  Paraclinoid 5 Stent-assisted Coils Residual 5 Recurrence, cured 5
coiling aneurysm after second treatment
14 Male 51 Cavernous 7.7  Stent-assisted Coils Residual 5 Cured 5
coiling aneurysm
15 Male 49  Cavernous 16 Stent-assisted Coils Residual neck 4 Improved, cured in 5
coiling second follow-up
16 Male 50 Lacerum 11 Overlapping stents ~ Coils Residual neck 5 Cured 5
with coils
17 Female 32 Lacerum 7.8  FD implantation Not used Residual 4 Improved, cured in 5
aneurysm second follow-up
18 Male 53  Cavernous 10 FD implantation Not used Residual 5 Cured 5
aneurysm
19 Female 53 Lacerum 5.6 Coil embolization  Coils Complete 5 Cured 5
occlusion
20 Female 14  Supraclinoid 4 Parent arter Coils Complete 5 Cured 5
occlusion after BOT occlusion
21 Male 18  Supraclinoid 4.6  FD implantation Coils Complete 3 - 3
occlusion
22 Female 49 Paraclinoid 12 FD implantation Coils Residual 5 Cured 5
aneurysm
23 Male 17  Paraclinoid 3.2 Overlapping stents  Coils Complete 5 Cured 5
with coils occlusion
24 Male 38 Cavernous 15 FD implantation Coils Residual neck 5 Stable, cured in 5
second follow-up
25 Female 67 Supraclinoid 12 Parent arter Onyx+ Complete 1 - -
occlusion after BOT coils occlusion
26 Male 34 Cavernous 18 Stent-assisted Coils Complete 5 Recurrence, cured 5
coiling occlusion after second treatment
27 Male 23 Cavernous 11 Covered stent Not used Complete 5 Cured 5
implantation occlusion
28 Male 28  Cavernous 19 Stent-assisted Coils Complete 5 Recurrence, cured 5
coiling occlusion after third treatment
29 Male 16  Supraclinoid 8 FD implantation Coils Complete 5 Cured 5
occlusion
*: Six months after endovascular treatment. —: No follow-up data. D,,.: Maximum diameter; DSA: Digital subtraction

angiography; GOS: Glasgow outcome scale; FD: Flow diverter; BOT: Balloon occlusion test.
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Fig1 Imaging findings in a patient with recurrent traumatic pseudoaneurysm of internal carotid artery

paraclinoid segment undergoing second treatment

Male, 47 years old. A: Angiography showed a pseudoaneurysm in paraclinoid segment of internal carotid artery before treatment; B, C:

Angiography with (B) or without (C) subtraction showed LVIS stent and coils (arrows) immediately after stent-assisted embolization;

D: The aneurysm recurred and the coils were displaced 4 years after the first treatment; E: The second treatment was performed with

Tubridge device and coils; F: Seven months after the second treatment, angiography showed the aneurysm was cured.
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