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[ Abstract ] Objective To explore the safety and efficacy of endovascular interventional therapy for traumatic internal
carotid artery dissection (TICAD). Methods Sixteen patients with TICAD confirmed by digital subtraction angiography
(DSA), who received endovascular interventional therapy in the Stroke Center of Changhai Hospital of Naval Medical
University (Second Military Medical University) from Jan. 2014 to Nov. 2019 and followed up for at least 6 months, were
retrospectively included. The general characteristics, immediate postoperative outcomes, perioperative complications, and
clinical and imaging follow-up data were analyzed. Results There were 14 males and 2 females with a median age of 37
years (range, 16-63 years). The causes of TICAD included traffic accident (11 cases), boxing (1 case), falling (1 case), neck

sprain (1 case), high-pressure water gunshot (1 case) and high falling (1 case). Preoperative imaging examination showed
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internal carotid artery dissecting aneurysms in 14 patients, including 1 patient with 2 dissecting aneurysms. Of the 15

dissecting aneurysms, 5 were treated with flow diverter, 8§ with stent-assisted coil embolization, 1 with balloon-assisted coil

embolization, and 1 with simple stent implantation. Immediate postoperative angiography showed that 7 dissecting aneurysms

were completed occluded, 1 had residual contrast agent in aneurysm neck, and 7 had residual contrast agent in aneurysm body.

Two patients, with imaging examination showing simple internal carotid artery dissection, received simple stent implantation

and had resumed blood flow immediately after operation. No operation-related complications developed in the 16 patients.

During the clinical follow-up, the Glasgow outcome scale (GOS) score was 5 in 15 patients, and 3 in 1 patient. The follow-up

imaging results of 14 patients showed that 13 of them were cured, and 1 was improved. Conclusion Endovascular treatment

is safe for TICAD and can effectively improve the clinical prognosis of the patients, but this conclusion needs to be confirmed

by large-scale prospective clinical trials.
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Fig1 DSA results of a patient with right internal carotid artery communicating and cervical

segment dissecting aneurysms

Male, 16 years, injuried from traffic accident for 2 months. A: DSA showing dissecting aneurysms in communicating and cervical

segments of right internal carotid artery. B-D: The dissecting aneurysm (maximum diameter 5 mm, B) in communicating segment

of right internal carotid artery was covered using 4/15 mm Tubridge flow diverter and embolized using HydroCoil (C); and after the

treatment, the artery was patent with a small amount of contrast agent remnant from the aneurysm (D). E, F: The dissecting aneurysm

(maximum diameter 2.5 cm, E) in cervical segment of right internal carotid artery was treated using 6/10 mm GORE peripheral stent,

and the artery was patent and aneurysm disappeared after the stent release (F). G, H: Six months after endovascular treatment, the

artery was patent, and dissecting aneurysms in communicating segment (G) and cervical segment (H) of right internal carotid artery

disappeared. DSA: Digital subtraction angiography.
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Tab 1 Data of 16 patients with traumatic internal carotid artery dissection
Immediate Last
Age/ Injury  Time Clinical Lesion Treatment postoperative follow-up
No. Gender year cause interval® manifestation location strategy GOS GOS
DSA DSA
score score
1 Male 16 Traffic 2 months No C1 (R) Stent 5 Complete 5 Cured
accident implantation embolization
C7(R) Flow diverter Complete
embolization
2 Male 47 Traffic 1week No C1-C4 (L) Stent 3 Blood flow 3 =
accident implantation improvement
3 Male 63 Falling 1 month Headache C2 (L) Flow diverter 5 Aneurysm 5 Cured
body remnant
4 Male 32 Traffic 1 month Blurred vision of  C4 (L) Flow diverter 4 Aneurysm 5 Cured
accident left eye body remnant
5 Male 16 Traffic 3 months Epistaxis, C5 (L) Balloon- 5  Aneurysm 5  Cured
accident cerebrospinal fluid assisted coiling body remnant
rhinorrhea,
intracranial murmur
6 Male 38 Traffic 3 weeks Blind ofrighteye  C6 (R) Stent-assisted 5 Complete 5 Improved
accident coiling embolization
7 Male 18 Traffic 2 weeks Unconsciousness, C5 (L) Flow diverter 3 Complete 5 -
accident SAH embolization
8 Male 43 Boxing 4 weeks Headache, dizziness C2 (B) Stent-assisted 5 Aneurysm 5  Cured
coiling body remnant
9 Male 59 Traffic 2 weeks No C5(R) Stent-assisted 5 Aneurysm 5 Cured
accident coiling body remnant
10 Female 53 Traffic 3 weeks Headache, dizziness C4 (L) Stent-assisted 5  Aneurysm 5 Cured
accident coiling body remnant
11 Male 17 Traffic 2 weeks Epistaxis C5(L) Stent-assisted 5 Complete 5 Cured
accident coiling embolization
12 Male 38 Traffic 1 month Headache, dizziness C4 (R) Flow diverter 5 Aneurysm 5 Cured
accident neck remnant
13 Female 53 Traffic 1week Epistaxis C4 (L) Stent-assisted 5  Complete 5 Cured
accident coiling embolization
14 Male 28 Neck 12d Neck pain, right C2 (L) Stent-assisted 5  Aneurysm 5 Cured
sprain limb weakness coiling body remnant
15 Male 36 High- 3h Unconsciousness, C5 (L) Stent-assisted 4  Complete 5  Cured
pressure SAH coiling embolization
water
gunshot
16 Male 18 High 1h Unconsciousness, C1-C7 (B) Stent 3 Blood flow 5 Cured
falling SAH implantation improvement

The lesions in case 2 and 16 showed a double chamber sign before endovascular treatment, and all the others showed dissecting

aneurysms. “: Time from injury to onset. —: No DSA follow-up data. GOS: Glasgow outcome scale; DSA: Digital subtraction

angiography; SAH: Subarachnoid hemorrhage; C1: Cervical segment; C2: Petrous segment; C3: Lacerum segment; C4: Cavenous

segment; C5: Clinoidal segment; C6: Ophthalmic segment; C7: Communicating segment; R: Right; L: Left; B: Bilateral.
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