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Introduction

We describe a case of 43-year-old female who presented with 
sudden onset headache, left-sided weakness and numbness. 
She was found to have isolated right-side convexity cortical 
subarachnoid haemorrhage (cSAH) with ipsilateral severe 
intracranial atherosclerotic stenosis.

Case presentation

A 43-year-old female with a history of common migraines 
presented to the emergency department with one-day history 
of sudden onset headache, left arm numbness and left arm 
and leg weakness. The numbness and weakness resolved 
in 20–30 minutes. On arrival to the emergency department, 
she did not have any focal neurological defi cit. The initial BP 
was 138/68 and heart rate was 79 per minute.

She underwent a plain computed tomography (CT) scan of 
the head (Figure 1A), which showed linear hyperdensity in the 
right central sulcus, suggesting subarachnoid haemorrhage 
(SAH). A CT angiogram of the head and neck was performed, 
which showed severe stenosis/near occlusion involving the 
right internal carotid artery (ICA) terminus and proximal 

middle cerebral artery (MCA)-M1 segment. No arteriovenous 
malformation or aneurysm was found in neck or intracranial 
arteries. Magnetic resonance imaging (MRI)/magnetic 
resonance angiography (MRA) and magnetic resonance 
venography were performed, which confi rmed the right central 
sulcus cSAH (Figure 1B, C, E) and severe stenosis in the 
right ICA terminus and proximal MCA-M1 segment (Figure 
1F). There was associated minimal pial enhancement in 
the central sulcus noted (Figure 1D). Considering the non-
traumatic cSAH at a young age, extensive blood tests and 
interval follow-up vascular imaging were suggested to exclude 
diagnosis of reversible cerebral vasoconstriction syndrome 
(RCVS).

Blood tests including full blood count, liver function tests 
and electrolytes were normal. Autoimmune screen, Lupus 
anticoagulant, anticardiolipin antibodies and vasculitis 
screen were negative. Cholesterol was 5.68 mmol/L (<5.2), 
triglyceride was 3.4 mmol/L (<1.7) and low-density lipoprotein 
was 2.76 mmol/L (<3.36).

She was followed up four weeks later in the stroke clinic 
with a repeat CT/CT angiogram of the head and neck, which 
demonstrated persistent severe stenosis of the right ICA 
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Isolated convexity cortical subarachnoid haemorrhage (cSAH) is a rare 
form of non-traumatic subarachnoid haemorrhage localised to one or few 
cortical sulci of the brain without involving the adjacent brain parenchyma 
or spreading to sylvian � ssure, interhemispheric � ssure, basal cisterns and 
ventricles. cSAH has multiple aetiologies described in medical literature. 
Intracranial high-grade stenosis is rarely presented as cSAH, especially in 

young adult patients. Patients presenting with cSAH warrant appropriate diagnostic work up 
to identify and treat the underlying aetiology.
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terminus and proximal MCA-M1 segment with complete 
resolution of the SAH. A conventional angiogram (digital 
subtraction angiography, DSA) and MRI vessel wall imaging 
were organised for further work up. DSA confi rmed severe 
stenosis of right ICA terminus and proximal MCA-M1 segment, 
with slow antegrade fl ow in the distal MCA branches. There 
were multiple tiny pial–pial collaterals noted in the right 
anterior cerebral artery (ACA)–MCA watershed zone (Figure 
1H). The MRI vessel wall imaging showed short segment 
eccentric vessel wall enhancement in the stenotic artery, 
suggesting underlying atherosclerotic disease (Figure 1G).

She was prescribed Aspirin 100 mg and Atorvastatin 40 mg 
once daily. She was followed up at six weeks and six months in 
our secondary prevention clinic and remained asymptomatic.

Discussion

Non-traumatic cSAH is a rare type of cerebrovascular disease 
different from aneurysmal SAH. Although the true incidence is 
unknown, an estimated incidence of cSAH from case series 
is 7.5–19% of all SAH.1 cSAH is associated with vascular and 
non-vascular causes. Vascular causes include RCVS, cerebral 
amyloid angiopathy (CAA), dural and cortical cerebral venous 
thrombosis, vascular malformations (dural arteriovenous 
fi stulas, pial arteriovenous malformations and cavernomas), 

vasculitides, mycotic aneurysms, posterior reversible 
encephalopathy syndrome and Moyamoya disease or 
syndrome. Non-vascular causes include primary or secondary 
brain neoplasms, brain abscesses and coagulopathy.2–10

Among multiple aetiologies for cSAH, RCVS is found more 
frequently in patients below 60 years of age, while in those 
over 60 years, CAA is more prevalent.11,12 A case series by 
Geraldes et al. reported 5 out of 15 patients with cSAH 
showed signifi cant ipsilateral ICA atherosclerotic disease, 
two patients had RCVS and four patients had possible/
probable CAA.9 In another study of 14 patients, ICA system 
atheromatous disease was the most common cause of cSAH, 
affecting 50% of the patients, with the majority having severe 
or occluded intracranial vessels.13

cSAH has also been observed in 0.5% of hyperacute 
ischaemic patients within 4.5 hours of ischaemic stroke 
onset and in 0.5% of cases around six days after ischaemic 
stroke onset. All these patients had arterial stenosis or 
occlusion ipsilateral to the cSAH.14 In another study, 0.14% 
of the patients with ischaemic stroke or transient ischaemic 
attack had cSAH, and more than 60% were found to have 
major vessel stenosis or occlusion.15 There have been a few 
cases of isolated cSAH secondary to high-grade extracranial 
and intracranial atherosclerotic stenosis.9,12

Figure 1 (A) Axial CT section of the head showing subarachnoid haemorrhage in the right central sulcus (white arrow). (B, C) Axial T2W 
and T1W section of the head revealing T2W hypointense (dashed white arrow, B) and T1W isointense (dashed white arrow, C) acute 
subarachnoid haemorrhage in the right centrum semiovale. (D) Axial T1W post-contrast section of the head demonstrating pial 
enhancement (dashed black arrow) in the right central sulcus. (E) Axial SWI image demonstrating linear blooming susceptibility artefact in 
the central sulcus (white arrow). (F) 3-Dimensional time-of-flight MRA reconstruction of the head revealing severe stenosis in the right 
carotid terminus and proximal MCA-M1 segment (thick arrow). (G) Coronal post-contrast vessel wall imaging section of the head showing 
eccentric vessel wall enhancement in the stenotic artery (dashed white arrow). (H) Conventional right ICA angiogram anteroposterior view 
revealing severe stenosis in the right carotid terminus and proximal MCA-M1 segment (white arrowhead) with multiple right MCA–ACA pial-
pial collaterals (short black arrows).
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The exact pathophysiological mechanism remains unknown in 
these intra or extracranial severe vascular stenosis cases and 
is considered similar to that of Moyamoya disease. However, 
the vascular imaging usually shows stenosis at the carotid 
bifurcations, carotid siphons or intracranial arteries without 
the typical  ‘puff of smoke’ appearance of lenticulostriate 
arteries (a characteristic of Moyamoya disease).10 Therefore, 
the proposed mechanism seems to be haemodynamic 
stress associated with severe atherosclerotic stenosis, 
leading to rupture of the dilated fragile compensatory pial–
pial collaterals in the watershed zones10,12 as evident in our 
patient.

In this young patient, after carefully considering multiple 
aetiologies of cSAH, she had detailed diagnostic work up. 
There was neither evidence of CVT nor RCVS. She was 
unlikely to have CAA due to her young age and this was 
proved by imaging. There was no evidence of the Moyamoya 
disease ‘puff of smoke’ pattern on the DSA.

Results of lupus anticoagulant, anti-cardiolipin antibodies, 
and vasculitis screening tests were negative with normal 
infl ammatory markers. Her conventional angiography and 

vessel wall MRI clearly showed severe atherosclerotic MCA 
stenosis. Isolated cSAH is a rare and unique presentation of 
intracranial atherosclerotic disease, as evident in this case.

These patients need careful diagnostic work up, though it may 
be challenging due to multiple causes of cSAH. Therapeutic 
strategies should be tailored according to underlying 
aetiology. In view of atherosclerotic aetiology, the patient 
was started on antiplatelets and statins.

Conclusions

Isolated non-traumatic cSAH is a distinct subset of SAH 
associated with a wide spectrum of aetiologies. Our case 
report suggests that signifi cant intracranial atherosclerotic 
stenosis can be presented as cSAH, although it is rare. Due 
to this, it requires complete investigation, including vascular 
and parenchymal imaging and a conventional angiogram to 
properly identify the underlying cause. 

Acknowledgements

Special thanks to Hayaa Hassan, Doha College, for fi nal 
proofreading.

References
1 Mao DQ, Addess D, Valsamis H. A report of nontraumatic 

cortical subarachnoid hemorrhage and subsequent 
management. Future Neurol 2016; 11: 231–5. doi:10.2217/
fnl-2016-0016

2 Ducros A, Boukobza M, Porcher R et al. The clinical and 
radiological spectrum of reversible cerebral vasoconstriction 
syndrome. A prospective series of 67 patients. Brain 2007; 
130: 3091–101. http://dx.doi.org/10.1093/brain/awm256

3 Karabatsou K, Lecky BR, Rainov NG et al. Cerebral amyloid 
angiopathy with symptomatic or occult subarachnoid 
haemorrhage. Eur Neurol 2007; 57: 103–5. http://dx.doi.
org/10.1159/000098060

4 Oppenheim C, Domigo V, Gauvrit JY et al. Subarachnoid 
hemorrhage as the initial presentation of dural sinus 
thrombosis. AJNR Am J Neuroradiol 2005; 26: 614–7.

5 Osanai T, Kuroda S, Nakayama N et al. Moyamoya disease 
presenting with subarachnoid hemorrhage localized over the 
frontal cortex: case report. Surg Neurol 2008; 69: 197–200. 
doi: 10.1016/j.surneu.2007.01.070

6 Lieu AS, Howng SL. Intracranial meningioma with hemorrhage. 
Kaohsiung J Med Sci 1999; 15: 69–74.

7 Spitzer C, Mull M, Rohde V et al. Non-traumatic cortical 
subarachnoid hemorrhage: diagnostic work-up and aetiological 
background. Neuroradiology 2005; 47: 525–31. http://dx.doi.
org/10.1007/s00234-005-1384-6

8 Refai D, Botros JA, Strom RG et al. Spontaneous isolated 
convexity subarachnoid hemorrhage: presentation, radiological 
fi ndings, differential diagnosis, and clinical course. J 
Neurosurg 2008; 109: 1034–41. http://dx.doi.org/10.3171/
JNS.2008.109.12.1034

9 Geraldes R, Sousa PR, Fonseca AC et al. Nontraumatic 
convexity subarachnoid hemorrhage: different 
etiologies and outcomes. J Stroke Cerebrovasc Dis 
2014; 23: e23–30. http://dx.doi.org/10.1016/j.
jstrokecerebrovasdis.2013.08.005

10 Cuvinciuc V, Viguier A, Calviere L et al. Isolated acute 
nontraumatic cortical subarachnoid hemorrhage. AJNR Am J 
Neuroradiol 2010; 31: 1355–62.

11 Bruno VA, Lereis VP, Hawkes M et al. Nontraumatic 
subarachnoid hemorrhage of the convexity. Curr Neurol 
Neurosci Rep 2013; 13: 338.

12 Kumar S, Goddeau RP Jr, Selim MH et al. Atraumatic convexal 
subarachnoid hemorrhage: clinical presentation, imaging 
patterns, and etiologies. Neurology 2010; 74: 893–9. http://
dx.doi.org/10.1212/WNL.0b013e3181d55efa

13 Zhao H, Han J, Lu M et al. Incidence and possible causes of 
nontraumatic convexal subarachnoid haemorrhage in Chinese 
patients: a retrospective review. J Int Med Res 2017; 45: 
1870–8. doi:10.1177/0300060516651987

14 Sato T, Sakai K, Mimori M et al. Convexity subarachnoid 
hemorrhage accompanied by hyperacute ischemic stroke. 
Cerebrovasc Dis 2020; 49: 70–8. doi: 10.1159/000505013

15 Nakajima M, Inatomi Y, Yonehara T et al. Nontraumatic 
convexal subarachnoid hemorrhage concomitant with acute 
ischemic stroke. J Stroke Cerebrovasc Dis 2014; 23: 1564–
70.

50TH ANNIVERSARY YEAR    SEPTEMBER 2021  VOLUME 51  ISSUE 3  JOURNAL OF THE ROYAL COLLEGE OF PHYSICIANS OF EDINBURGH    271  

Severe intracranial atherosclerotic disease 


