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Abstract
Non-traumatic convexal subarachnoid hemorrhage (CSAH) is a comparatively infrequent with various vascular and nonvascular causes, it rarely occurs concomitant to acute ischemic stroke. We report a case of a 59-year-old woman, visited emergency room with right side subjective weakness spontaneously. Magnetic resonance diffusion-weighted images revealed an acute infarction of anterior cerebral arterial territory. Computed tomographic angiography showed a left frontal CSAH without any vascular lesions. And other laboratory studies were non-specific. We treated with dual antiplatelet drugs (cilostazole [Otsuka Pharmaceutical Co., Ltd. tokyo, Japan] and Aspirin [Bayer Pharma AG., Leverkusen, Germany]). She has done well for a follow-up period. (5 months) This case demonstrates the CSAH with acute infarction is rare but need to work up to identify the etiology and antiplatelet dugs are taken into account for treatments.
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INTRODUCTION
Non-traumatic convexal subarachnoid hemorrhage (CSAH) observed at the convexity of the brain is a relatively uncommon entity with various vascular and nonvascular causes.: cerebral venous thrombosis (CVT),1) reversible cerebral vasoconstriction syndrome (RCVS),4) vascular malformations, vasculitides,12) infectious aneurysms,10) Moyamoya disease or syndrome,22) severe carotid atherosclerosis,6) posterior reversible encephalopathy syndrome (PRES),24) cerebral amyloid angiopathy (CAA),5) and nonvascular disorders, such as primary and secondary brain neoplasms7) or abscess.18)
Cerebral infarcts in the territory of the anterior cerebral artery (ACA) are reported to comprise 0.5-3% of all ischemic strokes9), 11) and few studies have specifically assessed the clinical characteristics of stroke patients with ACA infarction.2) We report a case of ACA cerebral infarction with spontaneous CSAH lead to stenosis of the ACA. It is a infrequent case, but is worth consideration that the management and evaluation of these patients.

CASE REPORT
A 59-year-old female patient visited emergency room with right side subjective weakness spontaneously. She had a clinical history of hypertension and other past medical history was unremarkable. There was no history of head trauma. Initial systolic and diastolic blood pressure was 140 mmHg / 80 mmHg. Routine laboratory finding is non-specific. She complained that right side subjective weakness and mild sensory numbness. However, The National Institute of Health Stroke Scale (NIHSS) was 0. Initial computed tomography angiography at one and half hours after symptom onset demonstrated subarachnoid hemorrhage (SAH) localized in the left frontal convexity and mild focal stenosis at both A2 segments. Also the Magnetic resonance diffusion-weighted images (DWI) revealed an acute infarction of anterior cerebral arterial territory (Fig. 1).
[image: Figure F1 ]Fig. 1
(A) Computed tomography scan of the patient showing subarachnoid hemorrhage (black arrow) on left frontal convexity. (B) CT angiography shows that both A2 segments were mild focal stenosis (white arrow). (C) Diffusion-weighted images shows a high intensity area in the territory of left anterior cerebral artery. (D) Brain SPECT with Tc-99 m HMPAO shows a small area of decreased perfusion at left frontal area. CT = computed thmography; SPECT = single-photon emission computed tomography; HMPAO = hexamethylpropylene amine oxime; Lt = left; Rt = Right.


We could not find any vascular lesion on computed tomographic angiography (CTA) and magnetic resonance angiography (MRA) and treated with dual antiplatelet drugs (cilostazole [Otsuka Pharmaceutical Co., Ltd. tokyo, Japan] 50 mg bid/day plus aspirin [Bayer Pharma AG., Leverkusen, Germany] 100 mg) and hydration for 7 days. Other work up for evaluation of acute cerebral infarction was echocardiogram and holter monitoring. But there was no abnormal finding except a few APB on holter monitoring. The patient's neurological finding was improved on day 2. She has done well for a follow-up period and her Modified Rankin Scale was 0 at day 5. The follow-up evaluation was performed at out-patient clinic after 5 months. CTA shows that the SAH was washed out and encephalomalatic change in left ACA territory. MRI also reveals that no evidences of acute infarction in DWI and hemorrhagic transformation in susceptibility weighted imaging (SWI) (Fig. 2).
[image: Figure F2 ]Fig. 2
(A) Computed tomography shows that low intensity of previous ACA infarction territory (black arrow) and no high intensity presenting SAH on left frontal convexity. (B) and (C) there is no evidence of acute infarction in DWI and hemorrhagic transformation in SWI. ACA = anterior cerebral artery; SAH = subarachnoid hemorrhage; DWI = diffusion-weighted images; SWI = susceptibility weighted imaging.



DISCUSSION
Although the prevalence of non-traumatic convexal SAH is reported to be 7.5% of all spontaneous SAH patients,13) little has been conscious of concerning the incidence of CSAH accompanying with acute infarction among many different etiologies of CSAH. Cuvinciuc et al. demostrated the image protocol to cover the wide spectum of entities potentially responsible for CSAH that brain CTA with a paired channel at both arterial and venous phases and MR imaging including GRE T2 sequences, FLAIR, DWI, MRA 3D TOF, contrast-enhanced venogram, and pre- and postgadoliniumT1-weighted imaging.3)
However, We evaluated the CTA and MR imaging cluding T2, DWI, SWI and 3D TOF MRA. these work-up tests were enough to distinguish the etiolgies of CSAH. CTA and MRA are useful to determine the vascular causes of CSAH such as vascular malformations, RCVS, vasulitides, high-grade stenosis, moyamoya disease, and septic aneurysms. In addition, MR imging is ascertainable diagnositic tools between dural and cortical CVT, and non-vascular causes such as, CAA, PRES, neoplasm, abscess and cavernoma.
In this case, ACA territory infarction seemed to occur hemodynamically because of stenotic lesion on A2 segment and hypoperfusion on brain SPECT with Tc-99 m HMPAO. Nakajima et al. assumed that the accompanying an infarction and non traumatic CSAH might demonstrate that hemodynamic insufficiency because of arterial stenosis or occlusion get to the critical point. For instance, after an acute infarction due to occlusive disease by the embolic or hemodynamic mechanism, ensuing dynamic changes of intracranial perfusion pressure might bring about the CSAH.14) Also Cuvinciuc et al. explained that the main mechanism of CSAH because of chronic arterial occlusive diseases is considered to be the rupture of dilated vulnerable compensatory pial vessels.3)
Antiplatelet treatment is suggested for patients who have suffered the infarction. A large randominzed controlled trial studied Clopidogrel and Aspirin in High-Risk Patients with Acute Nondisabling Cerebrovascular Events (CHANCE) was finished in china. The result revealed that antiplatelet double therapy with clopidogrel plus aspirin was better than aspirin alone for reducing the risk of recurrent stroke and not increase the risk of bleeding among patients with high risk transient ischemic attack (TIA) or minor infarction23) Due to our patient's acute hemorrhage on the frontal convexity, we were concerned the hemorrhagic transformation and rebleeding because dual antiplatelet therapy (clopidogrel plus aspirin) was associated with a significant trend to increase moderate bleeding.17) So we treated with cilostazol plus aspirin successfully. The patient's symptom was improved and there was no evidence of rebleeding on following studies. Tan et al. reported that cilostazol, alone or with aspirin, decrease recurrence of ischemic stroke significantly, poststroke intracranial hemorrhage, and extracranial bleeding in patients with a prior ischemic stroke as compared with other antiplatelet treatments.21) Cilostazol, a selective inhibitor of cyclic nucleotidephosphodiesterase 3, increases activated intracellular cyclic adenosine monophosphate (cAMP) concentrations and thus inhibits platelet aggregation.19) Cilostazol is a known direct arterial vasodilator,15) and has antiatherosclerotic effect,8) which can strengthen the endothelial barrier20) and additionally may play a role in neuroprotection.16)

CONCLUSION
Acute infarction with spontaneous convexal SAH is rare but it is worth to work up to identify the etiology of CSAH using the CTA or MRA and MR image including T2, DWI, SWI. And we suggest that dual antiplatelet dugs (cilostazole and aspirin) are taken into account for treatments that improved the neurologic symptoms and reduced the concerns about stroke recurrence and rebleeding.
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[image: Figure F1 ]Figure 1

(A) Computed tomography scan of the patient showing subarachnoid hemorrhage (black arrow) on left frontal convexity. (B) CT angiography shows that both A2 segments were mild focal stenosis (white arrow). (C) Diffusion-weighted images shows a high intensity area in the territory of left anterior cerebral artery. (D) Brain SPECT with Tc-99 m HMPAO shows a small area of decreased perfusion at left frontal area. CT = computed thmography; SPECT = single-photon emission computed tomography; HMPAO = hexamethylpropylene amine oxime; Lt = left; Rt = Right.
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[image: Figure F2 ]Figure 2

(A) Computed tomography shows that low intensity of previous ACA infarction territory (black arrow) and no high intensity presenting SAH on left frontal convexity. (B) and (C) there is no evidence of acute infarction in DWI and hemorrhagic transformation in SWI. ACA = anterior cerebral artery; SAH = subarachnoid hemorrhage; DWI = diffusion-weighted images; SWI = susceptibility weighted imaging.
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