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1. Abstract
1.1. Background

Spontaneous or non-traumatic subarachnoid hemorrhage is pre-
dominantly attributed to the rupture of an aneurysm, accounting 
for 85% of cases, while non-aneurysmal peri mesencephalic he-
morrhage constitutes approximately 10%. Although rare, cerebral 
venous thrombosis can also lead to subarachnoid hemorrhage, pre-
senting clinical and radiological signs that may closely resemble 
those of an intracranial aneurysm rupture, thereby complicating 
the diagnostic process. It is essential to rule out cerebral venous 
thrombosis in instances of spontaneous subarachnoid hemorrhage, 
as this condition is treatable and can help prevent recurrences. This 
case marks the first documentation of such an occurrence in the 
West African sub-region.

1.2. Case Presentation

A 66-year-old female patient with a history of hypertension, was 
admitted to our department due to the sudden onset of acute hea-
daches. These headaches, described as a thunderclap, had been 
persisting for approximately ten days and accompanied by a ca-
vernous syndrome characterized by complete ophthalmoplegia of 
the left oculomotor nerve and pain localized to the left hemiface 

along the distribution of the V1 branch of the trigeminal nerve 
and meningeal syndrome. Magnetic resonance imaging (MRI), 
which included morphological sequences such as T1-weighted, 
T2-weighted, fluid-attenuated inversion recovery (FLAIR), and 
gradient echo sequences, as well as vascular sequences including 
magnetic resonance venography (MRV), revealed a subarachnoid 
hemorrhage, associated with left-sided venous sinus thrombosis 
(transverse, sigmoid, and left internal jugular sinuses). Anticoagu-
lant therapy was initiated, and the clinical course improved under 
this treatment.

1.3. Conclusion

it is essential to consider and rule out the possibility of cerebral 
venous thrombosis in cases of spontaneous subarachnoid hemor-
rhage, facilitated by significant advancements in neuroimaging 
techniques. The initiation of anticoagulant therapy should not be 
postponed, as timely intervention is crucial for optimizing short-
term outcomes and preventing potential severe neurological se-
quelae.

2. Introduction
Subarachnoid hemorrhage (SAH) represents a pathological condi-
tion marked by bleeding in the space between the brain and the 
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dura mater [1]. Although this type of stroke is relatively uncom-
mon, it carries significant severity, primarily impacting individuals 
approximately 55 years of age. The leading causes of SAH are the 
rupture of an aneurysm and arteriovenous malformations. Additio-
nally, it is noteworthy that cerebral venous sinus thrombosis can 
occasionally present symptoms similar to those of an intracranial 
aneurysm rupture [2], which creates substantial diagnostic diffi-
culties and may result in serious outcomes if not swiftly and accu-
rately diagnosed and managed. Cerebral venous sinus thrombosis 
(CVT) is an uncommon type of stroke, comprising roughly 1% 
of all stroke occurrences. It is defined by the presence of blood 
clots in the dural venous sinuses, which are large vessels found 
between the two layers of the dura mater and are essential for drai-
ning blood from the brain into the systemic circulation. Cortical 
venous thrombosis specifically refers to the obstruction of veins 
on the brain’s surface, while cerebral venous thrombosis encom-
passes both dural and cortical thromboses [3]

CVT has an annual incidence ranging from 0.22 to 1.57 per 
100,000 individuals [2], a figure that is on the rise due to the in-
creased utilization of computed tomography (CT) and magnetic 
resonance imaging (MRI) in the assessment of patients presenting 
with acute headaches and/or first seizures. However, the diagnosis 
of this condition can be challenging due to its clinical and radio-
logical polymorphism [4]. It is observed more frequently in wo-
men and children compared to adult men, with a mortality rate 
of approximately 30% [5]. Clinical symptoms vary based on the 
location and rate of thrombus progression, with headache being 
the most consistent symptom [6], followed by seizures, encepha-
lopathy, and cranial nerve paralysis. Major radiological findings 
include cerebral edema, venous infarction (which may be hemor-
rhagic), and hematocrit. Superficial manifestations, such as cor-
tical or perimesencephalic subarachnoid hemorrhage associated 
with cerebral venous thrombosis, are considered to be quite rare 
[7]. Non-traumatic SAH is primarily caused by the rupture of an 
intracranial aneurysm in approximately 85% of cases [8]. The sud-
den onset of a severe headache, frequently characterized as «thun-
derclap headaches,» represents the predominant clinical feature 
[9]. Only 15% of SAH cases are not aneurysmal in origin, which 
may include arteriovenous malformations, vascular dissections, 
dural venous fistulas, metastatic diseases, and diathesis-related he-
morrhages[10]. Additionally, cerebral venous thrombosis has been 
documented as a cause of SAH, often in conjunction with hemor-
rhagic venous infarction [11].

Recognizing CVT as the underlying cause SAH is essential for 
appropriate management, as the treatment protocols differ signi-
ficantly from those employed for aneurysmal SAH [12]. CVT is 
amenable to medical treatment and requires prompt anticoagula-

tion to avert long-term neurological complications. In contrast, an-
ticoagulation in the context of aneurysmal SAH can lead to severe 
adverse outcomes [8].

This study outlines the case of a patient diagnosed with thrombosis 
of the right-sided sinuses (transverse sinus, sigmoid sinus, right ju-
gular vein) alongside a Fischer IV type subarachnoid hemorrhage, 
with clinical manifestations that mimic an aneurysmal rupture. 
There is a scarcity of reported cases in sub-Saharan Africa, and 
this finding represents the first clinical description in Côte d’Ivoire 
and the broader West African region.

Observation

We present the case of a 66-year-old female patient with a history 
of hypertension, who was admitted to the neurology department of 
the COCODY University Hospital Center due to recent and unu-
sual headaches. These headaches, which manifested abruptly like 
a thunderclap, occurred ten days prior to her admission. They were 
localized at the vertex with radiation to the orbitofrontal region, 
characterized by high intensity, persistence, and absence of nausea 
or photophobia. The headaches worsened with physical exertion 
and did not respond to standard analgesics. One day later, the pa-
tient developed a low-grade fever and generalized fatigue, promp-
ting her to seek care at several peripheral healthcare facilities. 
During these visits, a hypertensive crisis was noted, and she was 
initially treated for hypertensive encephalopathy; however, there 
was no improvement in her symptoms, leading to her transfer to 
our neurology department. The initial neurological assessment re-
vealed both extrinsic and intrinsic ophthalmoplegia affecting the 
left oculomotor nerve, along with hemifacial pain following the 
V1 pathway on the same side and meningeal syndrome. The pa-
tient remained conscious and showed no signs of sensory or motor 
impairment in the extremities. In the context of a cavernous syn-
drome accompanied by meningeal symptoms, the initial diagnosis 
of subarachnoid hemorrhage resulting from the rupture of an in-
tracranial aneurysm was considered. A subarachnoid hemorrhage 
was confirmed through morphological sequences of brain MRI, 
particularly utilizing gradient echo sequences (Images A and B, Fi-
gure 1). Magnetic resonance angiography (MRA) with maximum 
intensity projection (MIP) and time-of-flight (3D TOF) techniques 
ruled out the presence of an intracranial aneurysm or other arterio-
venous malformations (Images C and D, Figure 1). Additionally, 
magnetic resonance venography (MRV) indicated thrombosis of 
the right-sided sinuses, including the transverse sinus, sigmoid si-
nus, and right internal jugular vein (Image D, Figure 2). Laborato-
ry tests showed D-Dimer levels at 9200 ng/l, which is 13 times the 
normal range for the patient’s age. Consequently, a diagnosis of 
cerebral venous thrombosis complicated by subarachnoid hemor-
rhage was established, and anticoagulant therapy was promptly 
initiated, leading to favorable clinical outcomes.
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Figure 1: Axial sections (A and B) from the brain MRI conducted with a gradient echo sequence (T2*) show hypointense areas situated in the Sylvian 
fissures, mainly on the left, along with the cortical sulci, which are suggestive of a subarachnoid hemorrhage. Moreover, a hypointense signal is identi-
fied in the intra-parenchymal region of the right frontopolar area, indicating a hemorrhagic infarct. Neither the MIP reconstruction (C) nor the 3D TOF 
(B) indicated the presence of any intracranial aneurysms.

Figure 2: Axial sections of the brain MRI, T1-weighted spin echo (A), FLAIR (B), and T2-weighted imaging (C). An area of hyperintensity is identified 
in the proximal portion of the right sigmoid sinus, which is suggestive of an endoluminal thrombus, alongside an observed asymmetry in venous flow. 
The MIP reconstructions from the magnetic resonance venography (D) confirm the absence of flow within the right lateral sinus, from its proximal 
segment to the right internal jugular vein.
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3. Discussion
The initial description of cerebral venous thrombosis was pro-
vided by Ribes in 1825 [7]. For many years, this condition was 
perceived as an infectious disease that resulted in the obstruction 
of the superior sagittal sinus. The advent of imaging technologies 
has significantly improved the reliability of diagnosing CVT, fa-
cilitating a deeper understanding of its clinical manifestations [8]. 
According to the largest international study, the «International 
Study on Cerebral Vein and Dural Sinus Thrombosis» (ISCVT) 
[9], the incidence of this condition in the general population is 
estimated to be between 1 and 2 cases per 100,000 individuals 
[13-15]. Spontaneous SAH occurs in 85% of cases due to the rup-
ture of an aneurysm, while 10% is attributed to non-aneurysmal 
perimesencephalic hemorrhage. The remaining 5% is linked to 
rare conditions such as arterial dissection, dural arteriovenous fis-
tulas, pituitary apoplexy, and cocaine abuse [16, 17]. Additionally, 
CVT has been identified in the literature as a potential cause of 
SAH and hemorrhagic venous infarction [11, 18]. The diagnosis 
of CVT is challenging due to its clinical and radiological poly-
morphism [19]. There are no clearly defined anatomical-clinical 
syndromes, and a lack of correlation exists between the severity of 
parenchymal lesions and the extent of sinus thrombosis; all sinuses 
and veins may be involved, often in combination in approxima-
tely 60% of cases [4]; A thrombosis of the cavernous sinus mi-
ght be implicated, despite not being visible on imaging studies, 
potentially elucidating the cavernous syndrome exhibited by our 
patient. The diagnostic process becomes even more complicated 
when patients initially present with acute subarachnoid hemor-
rhage, particularly if symptoms suggestive of an aneurysm are 
present, such as sudden thunderclap headaches accompanied by a 
cavernous syndrome upon neurological examination, as illustrated 
in our case. Approximately 35% of patients exhibiting cavernous 
syndrome during neurological assessment have an aneurysm lo-
cated at the junction of the distal internal carotid artery and the 
posterior communicating artery, or, less frequently, at the level of 
the superior cerebellar artery [20].  The research carried out by 
Bruijn et al. involved 76 patients diagnosed with confirmed CVT, 
among whom ten exhibited thunderclap headaches. The clinical 
features of these headaches, as well as the accompanying signs, 
were indistinguishable from those found in subarachnoid hemor-
rhage cases. At the time of admission, the computed tomography 
results were deemed normal for five patients, showed evidence of 
subarachnoid hemorrhage in three patients, and indicated multi-
ple intracranial hemorrhagic lesions in the others [21]. MRI serves 
as the gold standard for diagnosing CVT [22], and its increased 
availability in resource-limited countries has facilitated more fre-
quent diagnoses. In the case of our patient, the brain MRI conduc-
ted approximately 12 days after the onset of symptoms, utilizing 
T2-weighted and FLAIR sequences, revealed hyperintensity in the 
right sigmoid sinus and the right internal jugular bulb, indicating 

the presence of endoluminal thrombosis. Furthermore, magnetic 
resonance angiography (MRA) showed an absence of flow in the 
right lateral sinus, with no aneurysm detected. The gradient echo 
sequence (T2*) highlighted a subarachnoid hemorrhage accompa-
nied by a heterogeneous hemorrhagic focus in the right frontopolar 
region. D-dimer serves as a valuable marker for diagnosis due to 
its negative predictive value concerning thromboembolic diseases. 
In the case of our patient, the D-dimer levels measured at 9200 ng/l 
are 13 times higher than the normative values for her age, thereby 
supporting our diagnosis.

Endoluminal thrombosis exhibits a variable signal depending 
on its age. In the initial days, it typically presents as iso- or hy-
pointense on T1 and T2 sequences, which can lead to diagnostic 
confusion. The definitive diagnosis relies on venous MR angio-
graphy with contrast agent administration, alongside the analy-
sis of T1 sequences post-gadolinium injection, which reveals an 
intraluminal lacunar image accompanied by an amputation [22]. 
The T2* gradient echo sequence facilitates early diagnosis, po-
tentially within a week, by highlighting an intraluminal hypo in-
tensity. However, this was not applicable in the current case, as 
the MRI was conducted two weeks following the onset of clinical 
symptoms. By the end of the first week, thrombosis is characte-
rized by hyperintensity on T1, T2 SE, and FLAIR sequences [23], 
as noted in this instance at the junction of the sigmoid sinus and 
the right internal jugular bulb (Image A, B and C, Figure 2). The 
precise mechanisms underlying SAH in the context of CVT are 
not fully elucidated. A hemorrhagic venous infarct can result in 
secondary ruptures in the subarachnoid spaces, which may trigger 
SAH. Furthermore, the presence of dural sinus thrombosis, along 
with secondary venous hypertension, can contribute to SAH in the 
subarachnoid space through the rupture of delicate, thin-walled 
cortical veins. This condition may lead to the dilation of cortical 
veins, increasing the risk of rupture and subsequent bleeding into 
the subarachnoid space, thus causing SAH. Non-invasive angio-
graphic techniques, such as CT or MR angiography focused on 
the arteries of the circle of Willis, employed in our clinical setting 
for the assessment of patients with acute SAH, do not provide sa-
tisfactory imaging of distal arteries or the venous system within a 
single imaging session. Unless cerebral venous thrombosis is rou-
tinely included in the diagnostic evaluation of SAH, this condition 
may be overlooked when utilizing these non-invasive angiogra-
phic methods [17]. The presence of acute SAH accompanied by an 
intraparenchymal hemorrhagic focus, without involvement of the 
basal cisterns, should warrant not only dedicated vascular imaging 
of the intracranial arteries but also specific imaging of the dural si-
nuses to investigate potential cerebral venous thrombosis that may 
require urgent medical intervention with anticoagulants.

4. Conclusion
The recognition of cerebral venous thrombosis as an underlying 
cause of subarachnoid hemorrhage is of paramount importance 
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to prevent diagnostic errors and inappropriate management. Even 
when clinical symptoms suggestive of an intracranial aneurysm 
rupture are present, it is essential for clinicians to consider the pos-
sibility of venous thrombosis. This perspective may prompt radio-
logists to investigate the venous sinuses, facilitating early diagno-
sis and enhancing the vital and functional prognosis for affected 
patients.

5. Conflict of Interest
There is no conflict of interest that the authors of this case are 
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thor read the case and they approve to publish.
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