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Emergent carotid artery stenting with tirofiban in a patient with traumatic intracranial hemorrhage and carotid artery dissection: a case report
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Endovascular therapy (EVT) is an effective treatment for large vessel occlusion, including carotid artery dissection (CAD). However, when large vessel occlusion (LVO) occurs in acute ischemic stroke (AIS) patients with concomitant intracranial hemorrhage (ICH), it can be difficult for clinicians to make a treatment decision. We report the case of a patient in their 60s who was admitted due to sudden right limb weakness. Emergency computed tomography (CT)/CTA showed a hematoma in the right parietal lobe and a possible dissection of the left internal carotid artery. The patient underwent emergent carotid artery stenting (eCAS) followed by postoperative tirofiban administration. At six-month follow-up, there was no evidence of new bleeding, clinical function had recovered, and no re-stenosis was observed. For patients with AIS due to CAD complicated by ICH, eCAS combined with tirofiban may offer clinical benefits. However, further research is still needed to confirm our findings.
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Introduction

Endovascular therapy (EVT) is an effective treatment for patients with acute ischemic stroke (AIS) due to large vessel occlusion (LVO) (1). In clinical practice, patients with acute ischemic stroke (AIS) who develop concurrent intracranial hemorrhage (ICH) may be excluded from EVT. However, a meta-analysis indicated that EVT is feasible in AIS patients with concurrent intracranial hemorrhage (ICH), although it is associated with poor functional outcomes and high mortality rates (2). It still needs to be determined which patients are suitable for EVT. Regarding the etiology of LVO, carotid artery dissection (CAD) is one of the common causes (3). The primary treatments for CAD are antithrombotic therapies using either anticoagulants or antiplatelet drugs (4). EVT is only required in cases of symptomatic cervical artery stenosis or occlusion. A recent study revealed that EVT may improve functional outcomes in patients with LVO due to CAD and an admission National Institutes of Health Stroke Scale (NIHSS) score ≥6 but not in those with an NIHSS score <6 (5). However, it is still unclear whether EVT or the best medical treatment is more suitable for patients with AIS and CAD. Clinically, when patients have AIS and concurrent CAD with ICH, it is difficult for clinicians to make decisions. Here, we present the case of a patient in their 60s with traumatic ICH who developed AIS due to CAD.



Case presentation

A patient in their 60s was admitted due to the sudden onset of right-sided limb weakness and speech difficulties lasting for 5 h. Physical examination revealed drowsiness, left eye deviation, aphasia, muscle strength of grade 2 in the right limbs and left lower limb, and a left upper limb fracture. The NIHSS score was 22.

The medical history was unremarkable. Furthermore, five days before, the patient was involved in a car accident, resulting in a fracture of the left upper limb (a distal linear fracture of the left radial bone and a fracture of the left ulnar styloid process, both without significant displacement) and an intracranial hemorrhage in the right parietal lobe. A non-contrast head computed tomography (CT) scan revealed a hematoma measuring 23 mm × 23 mm. The patient subsequently developed left-sided limb weakness, with muscle strength of grade 2. The patient received external fixation for the left arm fracture and no specific treatment for the cerebral hemorrhage, aside from blood pressure control, with blood pressure maintained below 140 mmHg. The patient denied a history of hypertension, diabetes, or smoking. There was no family history of genetic disorders.

Emergency non-contrast computed tomography (CT) showed a subacute hematoma in the right parietal lobe (23 mm*23 mm*12 mm) (Figure 1A). Head CT perfusion (CTP) showed a low perfusion area of 298 mL and a mismatch ratio of 49.7 (Figure 1B). Head and neck CTA indicated severe stenosis at the C1 segment of the left internal carotid artery (Figure 1C). Further digital subtraction angiography (DSA) showed an intimal flap on the middle section of the C1 segment of the left internal carotid artery. Considering the patient’s history of trauma and the findings from head and neck CTA, there was a high possibility of carotid artery dissection (CAD) caused by trauma (Figure 1D).
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FIGURE 1
 Brain images of the patient. (A) Emergency head CT showed a subacute right parietal lobe hematoma measuring 23 mm*23 mm*12 mm. (B,C) Emergency head and neck CTA and CTP. CTA indicated severe stenosis at the C1 segment of the left internal carotid artery. CTP showed a low perfusion area of 298 mL and a mismatch of 49.7. (D) Emergency angiography on admission showed an intimal flap in the middle section of the C1 segment of the left internal carotid artery. (E) Immediate angiography post-stenting. (F) Head CT 9 days after stenting. G: Head CT 6 months after stenting showed absorption of the hematoma. (H) Head and neck CTA 6 months after stenting showed no signs of narrowing in the stent.


Given the medical history, imaging findings, and clinical manifestations, a multidisciplinary team—including neurology, neurosurgery, and critical care medicine—suggested that the patient’s new neurological symptoms were caused by AIS due to left internal CAD. The patient was at high risk for cerebral ischemia, cerebral edema, and even cerebral herniation. Internal carotid artery recanalization is currently considered the best treatment option for this patient. The patient had a 5-day history of traumatic cerebral hemorrhage, with no evidence of hematoma enlargement on CT re-examination, and a low risk of bleeding assessed by the HAS-BLED score (1 point). The final treatment plan included emergent carotid artery stenting (eCAS) followed by antiplatelet drugs (6). Given the advantages of a shorter plasma half-life and rapid recovery of platelet function after discontinuation, tirofiban was selected as the antiplatelet drug.

After obtaining informed consent from the patient’s family members, eCAS was performed using a Wallstent 9*50 mm carotid stent (Figure 1E) and tirofiban was administered. The dose of tirofiban was calculated at 0.1 μg/Kg/min. For a patient weighing 50 kg, the dose of tirofiban should be 6 mL/H. However, due to concerns about hematoma enlargement, a relatively lower dose of 4 mL/H was administered continuously.

On the 9th day post-stenting, the patient showed improvement in right limb muscle strength to grade 4 while receiving continuous tirofiban infusion at 4 mL/H. A head CT scan was performed, which showed absorption of the hematoma (Figure 1F). Given the absorption of the hematoma and the absence of new bleeding, as well as the better prevention of stent thrombosis, the antithrombotic treatment was planned to transition to oral dual antiplatelet therapy. Considering clopidogrel resistance, tirofiban was replaced with dual antiplatelet therapy with aspirin (100 mg/day) plus ticagrelor (90 mg/Bid) (7). The use of tirofiban was discontinued 4 h after the oral administration of aspirin and ticagrelor. Aspirin plus ticagrelor was planned to be switched to aspirin monotherapy after 6 months (8).

On the 45th day post-stenting, the patient showed progressive improvement in neurological symptoms but still had mild dysarthria at the time of discharge. The patient was fully conscious, with slightly slurred speech, right limb muscle strength of grade 5, left upper limb weakness, left lower limb muscle strength of grade 2, an NIHSS score of 5, and a modified Rankin Scale (mRS) score of 3.

At six-month follow-up, right limb muscle strength had fully recovered to grade 5. Head CT/CTA (Figures 1G,H) showed that the hematoma had mostly resolved, with no signs of narrowing in the stent.



Discussion

Although EVT is an effective treatment for patients with AIS due to LVO, there are no recommendations for AIS patients with concurrent ICH. A meta-analysis (2) including six studies and 49 patients demonstrated that the overall incidence rate of successful revascularization was 85.3% and functional independence was achieved in 20% of patients. This meta-analysis suggests that EVT is feasible in AIS patients with concurrent ICH; however, it is associated with poor functional outcomes and high mortality rates. In the original studies included in this meta-analysis, no LVO was due to CAD and no emergent carotid artery stenting (eCAS) was performed. In our case of traumatic ICH complicated by CAD, the decision between performing EVT—with its risk of hemorrhage progression—and opting for conservative treatment—with its risk of poor clinical outcomes—posed a significant dilemma.

CAD is a common cause of stroke, accounting for up to 25% of cases in adults under 50 years of age (7). eCAS for CAD remains controversial. Cervical artery dissection is a relatively uncommon complication following trauma. For patients without hypoperfusion, eCAS may be unsuitable (7). However, previous studies have demonstrated that eCAS may improve distal perfusion in patients with neurological deficits due to hypoperfusion (9). Therefore, for this case, eCAS was considered reasonable. However, another issue that needs to be considered regarding this case is the periprocedural antithrombotic regimen.

For eCAS, appropriate antithrombotic treatment is indispensable, as early in-stent thrombosis may occur in 5–20% (10), but the optimal antithrombotic regimen still needs to be determined. A retrospective single-center study investigating the efficacy and safety of tirofiban compared to aspirin in patients with AIS undergoing eCAS showed that periprocedural antithrombotic therapy with tirofiban was associated with a lower risk of in-stent thrombosis and sICH within 24 h after eCAS compared to aspirin (11). Another meta-analysis including 34 studies involving 1,658 patients suggested that good functional outcomes are comparable across different antithrombotic treatment regimens, with trends favoring glycoprotein IIb/IIIa inhibitors over dual or single antiplatelet therapy in terms of good functional outcomes (12). This further supports the efficacy and safety of tirofiban. Therefore, the patient in this case was administered tirofiban immediately after eCAS. Follow-up brain CT showed no new bleeding and no enlargement of the previous hematoma.

A limitation of this report is that it is based on a single case, so the findings cannot be generalized. In particular, the safety of tirofiban in patients with acute ICH has not been established, and the risk of hemorrhagic complications is considered unacceptably high in this context.

In conclusion, for patients with AIS due to CAD complicated by ICH, eCAS with tirofiban may offer clinical benefits. This case provides a reference for clinicians to make decisions when faced with similar cases. Although previous studies suggest that EVT is feasible in AIS patients with concurrent ICH, it is associated with poor functional outcomes and high mortality rates. Therefore, our results require further research for confirmation.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The study was approved by the Ethics Committee of Sichuan Provincial People’s Hospital (2025-343). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

SY: Data curation, Writing – original draft. J-HW: Writing – original draft, Data curation, Methodology. BH: Writing – original draft. F-QG: Writing – review & editing, Conceptualization. B-HL: Supervision, Writing – review & editing, Data curation, Visualization, Conceptualization.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Acknowledgments

We are grateful to the patient and her family for their willingness to participate in this case report. Written informed consent was obtained from the patient for the publication of this case report and the accompanying images.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Wu, Y, Su, R, Feng, X, Mao, A, Nguyen, TN, Cai, L , et al. Long-term outcome of endovascular thrombectomy in patients with acute ischemic stroke: a systematic review and meta-analysis. J Neurol. (2025) 272:101. doi: 10.1007/s00415-024-12842-y 
	 2. Elfil, M, Godeiro Coelho, LM, Sabet, H, Bayoumi, A, Abbas, A, Eatz, T , et al. Endovascular thrombectomy for large vessel occlusion in acute ischemic stroke patients with concomitant intracranial hemorrhage. J Clin Neurosci. (2025) 134:111093. doi: 10.1016/j.jocn.2025.111093 
	 3. Engelter, ST, Traenka, C, Von Hessling, A, and Lyrer, PA. Diagnosis and treatment of cervical artery dissection. Neurol Clin. (2015) 33:421–41. doi: 10.1016/j.ncl.2014.12.002
	 4. Kaufmann, JE, Mayer-Suess, L, Seiffge, D, Knoflach, M, Engelter, ST, and Traenka, C. Management of cervical artery dissection: new evidence and future directions. J Neurol. (2025) 272:426. doi: 10.1007/s00415-025-13166-1 
	 5. Sykora, M, Poli, S, Giannakakis, M, Mbroh, J, Exposito, AG, Krebs, S , et al. Functional outcome in patients with carotid artery dissection undergoing thrombectomy or standard medical treatment. Neurology. (2025) 104:e213465. doi: 10.1212/WNL.0000000000213465
	 6. Sornalingam, A, Wegener, S, Stattmann, M, Baumann, J, Thurner, P, Madjidyar, J , et al. Emergency endovascular treatment of stroke due to cervical artery dissection - impact of periprocedural GP IIb/IIIa inhibitor use on clinical outcome. CVIR Endovasc. (2025) 8:47. doi: 10.1186/s42155-025-00564-9 
	 7. Yaghi, S, Engelter, S, Del Brutto, VJ, Field, TS, Jadhav, AP, Kicielinski, K , et al. Treatment and outcomes of cervical artery dissection in adults: a scientific statement from the American Heart Association. Stroke. (2024) 55:e91–91e106. doi: 10.1161/STR.0000000000000457 
	 8. Yoo, J, Lim, H, and Seo, KD. Optimal duration of dual antiplatelet therapy after carotid artery stenting: a Nationwide cohort study. Stroke. (2025) 56:613–20. doi: 10.1161/STROKEAHA.124.048743 
	 9. Brown, SC, Falcone, GJ, Hebert, RM, Yaghi, S, Mac Grory, B, and Stretz, C. Stenting for acute carotid artery dissection. Stroke. (2020) 51:e3–3e6. doi: 10.1161/STROKEAHA.119.027827
	 10. Renú, A, Blasco, J, Laredo, C, Llull, L, Urra, X, Obach, V , et al. Carotid stent occlusion after emergent stenting in acute ischemic stroke: incidence, predictors and clinical relevance. Atherosclerosis. (2020) 313:8–13. doi: 10.1016/j.atherosclerosis.2020.09.002 
	 11. Medina-Rodriguez, M, Villagran, D, Luque-Ambrosiani, AC, Cabezas-Rodríguez, JA, Ainz-Gómez, L, Baena Palomino, P , et al. Tirofiban versus aspirin to prevent in-stent thrombosis after emergent carotid artery stenting in acute ischemic stroke. J Neurointerv Surg. (2025) 17:697–702. doi: 10.1136/jnis-2024-021845 
	 12. Diana, F, Abdalkader, M, Behme, D, Li, W, Maurer, CJ, Pop, R , et al. Antithrombotic regimen in emergent carotid stenting for acute ischemic stroke due to tandem occlusion: a meta-analysis of aggregate data. J Neurointerv Surg. (2024) 16:243–7. doi: 10.1136/jnis-2023-020204 


Copyright
 © 2025 Yang, Wang, Huang, Guo and Li. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Emergent carotid artery stenting with tirofiban in a patient with traumatic intracranial hemorrhage and carotid artery dissection: a case report



		Introduction



		Case presentation



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fmed-12-1626194-g001.jpg
@

K

®

&

€BF<30% volume: 6 ml

s

&
&

&

=

i

afh pafipi497

@ PRY
O W
5y
{ {
14 )

Tmax>6.0s volume: 298 ml

ch volume: 292 ml






OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Emergent carotid artery stenting
with tirofiban in a patient with
traumatic intracranial
hemorrhage and carotid artery
dissection: a case report












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






