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Abstract
Background  Atraumatic localized convexity subarachnoid hemorrhage (cSAH) is an uncommon form of 
nonaneurysmal subarachnoid hemorrhage characterized by bleeding limited to the cerebral convexities. Ipsilateral 
cSAH can result from a variety of causes, such as internal carotid artery stenosis, obstruction, and dissection, although 
concomitant contralateral cSAH is exceptionally rare. In this case, the initial findings of cSAH led us to discovering 
contralateral internal carotid artery dissection (ICAD) and an elongated styloid process (ESP). ESP is recognized as a 
risk factor for ICAD, which is a hallmark of Eagle syndrome. This sequence of findings led to the diagnosis of Eagle 
syndrome, illustrating a complex and intriguing interplay between cerebrovascular conditions and anatomical 
variations.

Case presentation  A 47-year-old Japanese woman experienced acute onset of headache radiating to her neck, 
reaching its zenith approximately two hours after onset. Given the intractable nature of the headache and its 
persistence for three days, she presented to the emergency department. Neurological examination revealed no 
abnormalities, and the coagulation screening parameters were within normal ranges. Brain computed tomography 
(CT) revealed right parietal cSAH, while CT angiography (CTA) revealed ICAD and an ESP measuring 30.1 mm on the 
left side, positioned only 1.4 mm from the dissected artery. The unusual occurrence of contralateral cSAH prompted 
extensive and repeated imaging reviews that excluded reversible cerebral vasoconstriction syndrome (RCVS), leading 
to a diagnosis of left ICAD secondary to Eagle syndrome. The patient underwent conservative management, and the 
dissected ICA spontaneously resolved. The patient has remained recurrence-free for two and a half years.

Conclusions  Managing cSAH requires diligent investigation for ICAD, extending beyond its identification to explore 
underlying causes. Recognizing Eagle syndrome, though rare, as a potential etiology of ICAD necessitates the 
importance of evaluating ESPs. The method for preventing recurrent cervical artery dissection due to Eagle syndrome 
is controversial; however, conservative management is a viable option.
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Background
Atraumatic localized convexity subarachnoid hemor-
rhage (cSAH) is an unusual subtype of nonaneurysmal 
subarachnoid hemorrhage (SAH) in which bleeding is 
limited solely to the cerebral convexities. This condition 
can arise from various causes, including reversible cere-
bral vasoconstriction syndrome (RCVS), cerebral amy-
loid angiopathy, and posterior reversible encephalopathy 
syndrome (PRES), the first of which is the predominant 
cause among younger individuals [1]. Additionally, inter-
nal carotid artery (ICA) stenosis, occlusion, and dissec-
tion are recognized as factors associated with cSAH 
[1–4], typically occurring ipsilateral to the cSAH [4–8]. 
Contralateral occurrences, though exceedingly rare, have 
also been documented [9].

An elongated styloid process (ESP) is considered a risk 
factor for internal carotid artery dissection (ICAD), a 
recognized vascular subtype of Eagle syndrome [10–12]. 
Thus, it is theoretically possible that ESP could lead to 
ICAD, which subsequently cause cSAH. However, docu-
mented cases of such sequences are scarce.

In this case, the investigation of a right-sided cSAH 
unexpectedly revealed a left-sided ICAD, which further 
led to the discovery of an ESP and ultimately resulted in 
a diagnosis of Eagle syndrome. This series of discover-
ies underscores the critical need for an exhaustive and 
meticulous diagnostic process for patients presenting 
with cSAH.

Case presentation
A 47-year-old Japanese woman with a medical back-
ground marked by migraine experienced acute onset of 
pulsatile and throbbing headache radiating to her neck. 
The patient denied any history of preceding trauma, 
excessive neck movement, straining on the toilet, or flu-
like symptoms. She did not have hypertension, diabetes 
mellitus, or heart disease. She was not a tobacco or alco-
hol consumer; her sole regular medication consisted of 
magnesium oxide for constipation. There was no family 
history of migraine, stroke, or seizures. She had a history 
of migraine headache for more than 35 years, with three 
or four attacks per month. Typically, these headaches 
responded well to ibuprofen treatment.

During the episode for which she came to our hospital, 
her headache reached a zenith of 9 out of 10 on the nar-
rative rating scale (NRS) approximately two hours after 
onset. Assuming it to be another instance of her usual 
headache, she adhered to her customary practice of tak-
ing ibuprofen. However, contrary to her expectations, the 
pain persisted. Consequently, recognizing the intractable 
nature of the headache and its persistence for three days, 
she presented to the emergency department. Other than 
her persistent headaches, she reported no other discern-
ible neurological abnormalities.

On examination, she was afebrile, with a blood pres-
sure of 151/93 mmHg, pulse rate of 70/min, respiratory 
rate of 15/min, and oxygen saturation of 100% on room 
air. Cardiopulmonary, abdominal, and musculoskeletal 
examinations did not reveal any relevant findings. The 
neurological examination was normal.

Testing
Laboratory investigations revealed a normal hemogram, 
blood sugar, lipid profile, kidney function, liver function, 
and electrolyte profile. The levels of autoimmune mark-
ers, including antinuclear antibody (1:20 dilution), rheu-
matoid factor (3.4 IU/mL), and anti-SS-A antibody, were 
unremarkable. Coagulation screening parameters, such 
as prothrombin time (12.4  s), activated partial throm-
boplastin time (25.7  s), and D-dimer (0.7  µg/mL), were 
within normal ranges. Similarly, the levels of inflamma-
tory markers, including C-reactive protein (2.0  mg/L) 
and erythrocyte sedimentation rate (7 mm at the end of 
1 h), were normal.

Brain computed tomography (CT) revealed SAH in 
the right parietal convexity (Fig. 1A). Subsequent cranial 
magnetic resonance imaging (MRI) using a T2-weighted 
fluid-attenuated inversion recovery (FLAIR) sequence 
confirmed the presence of cSAH (Fig.  1B). Diffusion-
weighted imaging (DWI) and T2*-weighted imaging 
showed no discernible abnormalities. Notably, there was 
no evidence of PRES, cerebral amyloid angiopathy, or an 
underlying mass. Following the initial findings, computed 
tomography angiography (CTA) revealed dissection of 
the left ICA as well as an ESP measuring 30.1 mm on the 
left side and 27.5 mm on the right side. The left SP was 
located only 1.4  mm from the dissected artery (Fig.  2A 
and B). The patient was admitted to the hospital for fur-
ther observation with the diagnosis of left ICAD accom-
panied by contralateral cSAH.

Course of illness
On admission, the intensity of the headache was approxi-
mately 4/10 on the NRS. The headache gradually sub-
sided, though the slight pain during body movement was 
prolonged. The headache fully resolved after approxi-
mately 14 days. The patient’s systolic blood pressure 
remained in the range of 120–140 mmHg without inter-
vention. No ischemic symptoms were observed.

As cSAH is a potential complication of RCVS, we per-
formed an MRA or CTA scan every three days. How-
ever, no indications of vasoconstriction were detected. 
Digital subtraction angiography (DSA) was performed 
on the fourteenth day of hospitalization and revealed the 
absence of vasospasm or shunt disease. Consequently, 
the patient was discharged without symptoms on the six-
teenth day of hospitalization.
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We discussed our findings with the patient for further 
preventive therapeutic decision-making, including sur-
gery and carotid stenting. She was reluctant to undergo 
interventional therapy and was managed conservatively 
without antithrombotic medication. Following outpa-
tient observation, the left ICA lumen showed consider-
able improvement from the initial severe stenosis, though 
mild tortuosity persisted (Fig.  3A–C). The patient has 
remained recurrence-free for two and a half years. Dur-
ing this period, biannual MRA scans showed initial 
improvement in the first six months and no changes 
thereafter.

Discussion and conclusions
Here, we described a case of ICAD attributed to an ESP 
concomitant with contralateral cSAH. This case is impor-
tant for two distinct reasons. First, the co-occurrence of 
extracranial carotid artery dissection with contralateral 
cSAH is exceedingly rare. Second, the underlying cause is 
suggestive of Eagle syndrome, which introduces a unique 
aspect to the etiology.

Etiology
Severe stenosis or occlusion of the intracranial or extra-
cranial carotid arteries can cause cSAH [13, 14], typically 
occurring ipsilateral to the cSAH. Patients with contra-
lateral involvement are extremely rare. While a few cases 
of ischemic stroke with contralateral cSAH have been 

Fig. 2  Computed tomography angiography (CTA) performed on the day of admission showing dissection of the left internal carotid artery with intimal 
flap (arrowhead) and an elongated styloid process (arrow). Original image (A) and 3D reconstructed image (B)

 

Fig. 1  Diagnostic Imaging of Subarachnoid Hemorrhage. (A) Brain CT revealing a right parietal convexity subarachnoid hemorrhage (arrowhead). (B) 
T2-weighted FLAIR MR image obtained on admission showing high signal intensity in the right parietal convexity (arrowhead)
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reported [9], this patient exhibited no signs of cerebral 
infarction.

Initially, we considered the possibility of RCVS as a 
mediating factor between left-sided ICAD and right-
sided cSAH. However, multimodal imaging failed to 
reveal any evidence supporting this hypothesis. Thus, we 
speculate that the rapid hemodynamic changes caused by 
the ICAD itself may lead to contralateral cSAH. Although 
there were no cerebral infarctions or ischemic symptoms, 
acute vascular diameter reduction in the main trunk due 
to dissection could prompt rapid dilation of the periph-
eral contralateral vessels as a compensatory mechanism. 
The collapse of vulnerable small vessels, which are inca-
pable of withstanding this rapid burden, may lead to 
cSAH [15]. Another hypothesis is that a microthrom-
bus originating at the dissection site may disperse con-
tralaterally through the anterior communicating artery, 
precipitating tissue necrosis and microvascular rupture. 
However, this hypothesis was not substantiated in this 
patient, as DSA did not reveal blood flow from the left 
ICA to the contralateral side through the anterior com-
municating artery.

We believe that the etiology of ICAD in this patient 
may be associated with the identified ESP. Carotid artery 
dissection induced by ESP is recognized as the stylo-
carotid subtype of Eagle syndrome [16]. The length of the 
SP is suggested to be a risk factor for cervical ICAD; an 
SP is considered elongated when it exceeds 30 mm [10, 
12]. Additionally, a short distance between the SP and 
ICA is reportedly a considerable risk factor for ICAD 
[17]. The patient exhibited an SP measuring 30.1  mm, 
with a distance to the ICA of 1.4 mm. Given the absence 
of any apparent alternative causes, we concluded that the 
diagnosis was ICAD due to Eagle syndrome. In summary, 
we speculate that the ESP triggered ICAD, and the com-
pensatory response to the rapid hemodynamic changes 
induced by the ICAD may have resulted in the cascading 
occurrence of contralateral cSAH.

Treatment
As the patient had no symptoms other than pain, we 
opted for conservative treatment. Although antithrom-
botic treatment is generally recommended for patients 
with cervical dissection [18], there is a lack of consensus 
regarding its application when accompanied by cSAH. 
Thus, in this case, we refrained from introducing anti-
thrombotic agents; this decision did not result in poorer 
outcomes for the patient.

There is no established evidence regarding the manage-
ment of ICADs secondary to ESPs. Surgical intervention, 
including styloidectomy and carotid arterial stenting, 
can potentially prevent recurrence; however, the efficacy 
of these procedures and the optimal approach remain 
undefined. Recent literature reviews have shown that 
styloidectomy can effectively prevent the recurrence of 
Eagle syndrome without a considerable risk of complica-
tions [19, 20]. Hayashi et al. reported that 25% of patients 
receiving conservative treatment experienced recurrent 
ischemic events, in contrast to 0% of those who under-
went styloidectomy, suggesting that surgical interven-
tion is preferable [19]. Importantly, however, the cases 
reported in the literature may be biased toward those 
with favorable postoperative outcomes. Conservative 
treatment has been generally considered beneficial for 
ICAD management [21, 22], potentially including cases 
with ESP. It is unlikely that the length of the SP and its 
distance from the dissected ICA have been consistently 
measured in all patients with ICAD. There may be an 
unignorable number of ICAD patients with unrecog-
nized ESP, making it difficult to draw accurate prognostic 
comparisons between conservative and surgical manage-
ment. These limitations make it an insufficient basis for 
uniform recommendation of surgical intervention.

Another crucial consideration is that prophylactic 
surgery generally requires more meticulous risk man-
agement than curative surgery does. Surgical treat-
ment carries a small but certain risk, including possible 

Fig. 3  Longitudinal Observations of Left Internal Carotid Artery Dissection. (A) Magnetic resonance angiography (MRA) conducted on admission reveal-
ing dissection of the left internal carotid artery (arrowhead). Follow-up MRA images at 2 months (B) and 6 months (C) demonstrate progression toward 
resolution with conservative observation (arrowhead). The enlarged false lumen spontaneously regressed over time
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infection of deep neck spaces, injury to major vessels, 
facial nerve palsy (with an external approach), and post-
operative discomfort [23]. As with any surgical proce-
dure, it is imperative to thoroughly discuss its potential 
risks and benefits with the patient. Given her current 
preference to avoid surgical treatment for prevention, 
we opted to conservatively follow-up the patient. To 
accurately assess treatment outcomes, it is essential to 
compare groups recommended for surgical intervention 
with those not recommended, through well-designed 
prospective studies. Future research should prioritize 
the development of a standard treatment strategy for this 
condition.

Conclusion
It is essential to consider ESP as a possible contributing 
factor in patients with carotid artery dissection as well as 
to assess the complications of cSAH. The optimal method 
for preventing recurrent cervical artery dissection due to 
Eagle syndrome is controversial; however, conservative 
management can be a viable option.

Abbreviations
cSAH	� convexity subarachnoid hemorrhage
CT	� computed tomography
CTA	� CT angiography
DSA	� digital subtraction angiography
DWI	� diffusion-weighted imaging
ESP	� elongated styloid process
FLAIR	� fluid-attenuated inversion recovery
ICA	� Internal carotid artery
ICAD	� Internal carotid artery dissection
MRA	� magnetic resonance angiography
MRI	� magnetic resonance imaging
PRES	� posterior reversible leukoencephalopathy syndrome
RCVS	� reversible cerebral vasoconstriction syndrome
SAH	� subarachnoid hemorrhage
SP	� styloid process

Acknowledgements
Not applicable.

Author contributions
KO managed the patient’s care, collected clinical information, and drafted 
the manuscript. KO and TF followed up with the patient. JS, YI, CY and NN 
contributed to the diagnosis and treatment of the patient. KO, YI and MK 
critically revised the final manuscript draft. All authors approved the final 
version of the manuscript and agree to be accountable for all aspects of this 
work.

Funding
The authors have not acquired a specific grant for this research from any 
funding agency.
Open access funding provided by Lund University.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
We obtained written informed consent from the patient for the publication of 
this case report.

Competing interests
The authors declare no competing interests.

Author details
1Department of Neurology, TOYOTA Memorial Hospital, Toyota, Aichi, 
Japan
2Department of Neurology, Nagoya University Graduate School of 
Medicine, Nagoya, Aichi, Japan
3Clinical Memory Research Unit, Department of Clinical Sciences, Faculty 
of Medicine, Lund University, Lund, Sweden
4Department of Otolaryngology - Head and Neck Surgery, Fujita Health 
University, Toyoake, Aichi, Japan
5Department of Clinical Research Education, Nagoya University Graduate 
School of Medicine, Nagoya, Aichi, Japan

Received: 19 June 2024 / Accepted: 27 September 2024

References
1.	 Kumar S, Goddeau RP Jr., Selim MH, Thomas A, Schlaug G, Alhazzani A, et al. 

Atraumatic convexal subarachnoid hemorrhage: clinical presentation, imag-
ing patterns, and etiologies. Neurology. 2010;74:893–9.

2.	 Zhao H, Han J, Lu M, Zhang Y, Fan D. Incidence and possible causes of 
nontraumatic convexal subarachnoid haemorrhage in Chinese patients: a 
retrospective review. J Int Med Res. 2017;45:1870–8.

3.	 Geraldes R, Sousa PR, Fonseca AC, Falcão F, Canhão P. Pinho E Melo T. 
Nontraumatic convexity subarachnoid hemorrhage: different etiologies and 
outcomes. J Stroke Cerebrovasc Dis. 2014;23:e23–30.

4.	 Usmani N, Ahmad FU, Koch S. Convexity subarachnoid hemorrhage in isch-
emic stroke. J Neurol Sci. 2015;348:259–61.

5.	 Bruno VA, Lereis VP, Hawkes M, Ameriso SF. Nontraumatic subarachnoid 
hemorrhage of the convexity. Curr Neurol Neurosci Rep. 2013;13:338.

6.	 Chai J, Nie H, Wu X, Guan Y, Dai T, Shen Y. The clinical and neuroradiological 
features of patients of coexisting atraumatic convexity subarachnoid hemor-
rhage and large artery atherosclerosis stroke: a retrospective observational 
study. Med (Baltim). 2021;100:e28155.

7.	 Kleinig TJ, Kimber TE, Thompson PD. Convexity subarachnoid haemor-
rhage associated with bilateral internal carotid artery stenoses. J Neurol. 
2009;256:669–71.

8.	 Spanou I, Vassilopoulou S, Koroboki E, Tountopoulou A, Velonakis G, Mitsikos-
tas DD. Convexity subarachnoid hemorrhage due to cardioembolic stroke 
in a woman with thyrotoxicosis: a case report. J Stroke Cerebrovasc Dis. 
2017;26:e195–6.

9.	 Cao Y, Cao J, Ji S, Xu S, Liu C. Acute ischemic stroke with contralateral con-
vexal subarachnoid hemorrhage: two cases report. BMC Neurol. 2019;19:132.

10.	 Eagle WW. Elongated styloid process; symptoms and treatment. AMA Arch 
Otolaryngol. 1958;67:172–6.

11.	 Bafaqeeh SA. Eagle syndrome: classic and carotid artery types. J Otolaryngol. 
2000;29:88–94.

12.	 Raser JM, Mullen MT, Kasner SE, Cucchiara BL, Messé SR. Cervical carotid 
artery dissection is associated with styloid process length. Neurology. 
2011;77:2061–6.

13.	 Fukuma K, Ihara M, Tanaka T, Morita Y, Toyoda K, Nagatsuka K. Intracranial 
cerebral artery dissection of anterior circulation as a cause of convexity 
subarachnoid hemorrhage. Cerebrovasc Dis. 2015;40:45–51.

14.	 Chandra RV, Leslie-Mazwi TM, Oh D, Mehta B, Yoo AJ. Extracranial internal 
carotid artery stenosis as a cause of cortical subarachnoid hemorrhage. AJNR 
Am J Neuroradiol. 2011;32:E51. 2; author reply E53.

15.	 Cuvinciuc V, Viguier A, Calviere L, Raposo N, Larrue V, Cognard C, et al. Isolated 
acute nontraumatic cortical subarachnoid hemorrhage. AJNR Am J Neurora-
diol. 2010;31:1355–62.

16.	 Piagkou M, Anagnostopoulou S, Kouladouros K, Piagkos G. Eagle’s syndrome: 
a review of the literature. Clin Anat. 2009;22:545–58.

17.	 Renard D, Azakri S, Arquizan C, Swinnen B, Labauge P, Thijs V. Styloid and 
hyoid bone proximity is a risk factor for cervical carotid artery dissection. 
Stroke. 2013;44:2475–9.



Page 6 of 6Obara et al. BMC Neurology          (2024) 24:380 

18.	 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(3):e91–106.

19.	 Hayashi S, Kumai T, Kishibe K, Takahara M, Katada A, Hayashi T. Internal carotid 
artery dissection caused by elongated styloid process. Auris Nasus Larynx. 
2023;50:968–72.

20.	 Pagano S, Ricciuti V, Mancini F, Barbieri FR, Chegai F, Marini A, et al. Eagle 
syndrome: an updated review. Surg Neurol Int. 2023;14:389.

21.	 Debette S, Leys D. Cervical-artery dissections: predisposing factors, diagnosis, 
and outcome. Lancet Neurol. 2009;8:668–78.

22.	 Rao AS, Makaroun MS, Marone LK, Cho JS, Rhee R, Chaer RA. Long-term 
outcomes of internal carotid artery dissection. J Vasc Surg. 2011;54:370–4. 
discussion 375.

23.	 Fusco DJ, Asteraki S, Spetzler RF. Eagle’s syndrome: embryology, anatomy, and 
clinical management. Acta Neurochir (Wien). 2012;154:1119–26.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Convexity subarachnoid hemorrhage revealed contralateral internal carotid artery dissection due to Eagle syndrome: a case report
	﻿Abstract
	﻿Background
	﻿Case presentation
	﻿Testing

	﻿Course of illness
	﻿Discussion and conclusions
	﻿Etiology
	﻿Treatment
	﻿Conclusion
	﻿References


