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Abstract 

Background Cerebral venous sinus thrombosis (CVST) is a rare form of stroke that is mainly seen in young women. 
It is frequently associated with hemorrhagic venous infarction and subarachnoid hemorrhage. There are few reports 
of CVST associated with chronic non-traumatic subdural hematoma (SDH). The diagnosis of CVST with spontaneous 
SDH is difficult because of the variability of its clinical features. The management of SDH associated with CVST is con-
troversial and not well-established.

Case presentation We report a 26-year-old woman with positive COVID-19 serology who presented with supe-
rior longitudinal sinus thrombosis associated with chronic spontaneous SDH. She was managed conservatively 
and treated with anticoagulation and corticosteroids. A follow-up angioscan 1 month after treatment showed regres-
sion of the SDH volume with partial repermeabilisation of the thrombosed sinus. Three months later, the follow-up 
angioscan showed complete resolution of the chronic SDH and superior longitudinal sinus thrombosis with restora-
tion of venous flow.

Conclusions CVST can also present with spontaneous chronic SDH. The management of SDH concomi-
tant with CVST remains controversial due to the rarity of its presentation and the risks associated with the use 
of anticoagulation.
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Introduction
Cerebral venous sinus thrombosis (CVST) is a rare and 
life-threatening condition [1]. The most common clinical 
presentations reported in large case registries are intrac-
ranial hypertension and hemorrhagic cerebral venous 
infarction [2–4].

Most patients with CVST are under 50  years of age. 
There are many associated factors that predispose 
patients to CVST [4]: systemic factors that increase the 
risk of CVST include genetic conditions, pregnancy, 
hormonal therapies, malignancies, polycythemia vera 
and other myeloproliferative disorders, dehydration or 
trauma. Mechanical factors, which reduce blood flow in 
the cerebral sinuses and promote thrombosis, include 
adjacent infections (usually mastoiditis), neoplastic inva-
sion of the sinus, trauma and neurosurgical procedures.

Currently, coronavirus 2019 (COVID-19) infection has 
been shown to predispose patients to arterial and venous 
thromboembolic events, such as CVST [5].

Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

The Egyptian Journal of Neurology,
         Psychiatry and Neurosurgery

*Correspondence:
Fares Laouar
fares.laouar@univ-constantine3.dz; laouarfares@hotmail.com
1 Neurofibromatosis Type 2 Research Laboratory, Faculty of Medicine, 
University of Constantine 3 Salah Boubnider, 25000 Constantine, Algeria
2 Department of Neurosurgery, Benbadis University Hospital Centre, 
25000 Constantine, Algeria

http://orcid.org/0000-0002-3558-8356
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s41983-023-00778-5&domain=pdf


Page 2 of 6Laouar et al. Egypt J Neurol Psychiatry Neurosurg            (2024) 60:8 

The increasing availability of magnetic resonance imag-
ing (MRI), magnetic resonance angiography (MRA) and 
computed tomography angiography (CTA) has improved 
the ability to detect other clinical manifestations of 
CVST, including subdural hematoma (SDH) [6–8] and 
subarachnoid hemorrhage (SAH) [9, 10].

Chronic subdural hematomas are well-defined entities 
that occur following head injury, coagulopathy or neo-
plastic disease [11]. SDH secondary to CVST is very rare, 
and high suspicion should be maintained in high-risk 
cases. The prognosis in patients with a rapid onset and 
low neurological score remains poor [12].

The management of CVST is challenging, as the 
requirements of anticoagulation for the management of 
CVST are contradictory to the risk of expansion or recur-
rence of subdural hemorrhage [13]. Here, we present a 
case of CVST diagnosed following spontaneous SDH.

Case presentation
We report the case of a 26-year-old female patient who 
presented to the neurosurgical emergency room with 
severe constrictive headache with cervical radiation, 
resistant to step-1 analgesics, associated with nausea 
and tinnitus, which had been present for 2 and a half 
months after a caesarean section. She had a history of 
gravid hypertension, with symptoms of COVID-19 1 
month before admission (IgM−/IgG + profile in COVID-
19 serology). She had been on oral contraceptives since 
delivery. There was no history of head trauma, neoplasia 
or coagulopathy.

On examination, the Glasgow Coma Score was 15, and 
the neurological examination revealed no sensory or 
motor deficits, no visual disturbances, and no seizures. 
On fundus examination, there was no papilledema and 
coagulation parameters were normal.

Contrast-enhanced brain MRI revealed cerebral venous 
thrombosis of the superior longitudinal sinus (empty 
delta sign) with a 25 mm thick left fronto-parietal chronic 
subdural hematoma resulting in a 5  mm midline devia-
tion to the right side (Fig. 1).

The patient was managed conservatively, initially 
treated with parenteral anticoagulation using subcutane-
ous low molecular weight heparin at a curative dose of 
0.8 IU × 2/d, with a hydration regimen and systemic anal-
gesics. After repeated neurological examinations and a 
new CT scan, brain imaging revealed no further hemor-
rhage (Fig. 2); she was switched to per os Acenocoumarol 
combined with methylprednisolone corticosteroids (dose 
0.5 mg/kg/day), and prevention of seizures by antiepilep-
tic treatment (Levetiracetam 250  mg × 2/d). The patient 
was discharged home without neurological deficits.

The evolution was favorable and the patient reported 
a total disappearance of headaches. A follow-up cerebral 

angioscanner performed at 1 month after treatment 
revealed a clear volume regression of the left fronto-pari-
etal SDH (9 mm) compared to the previous examination 
and the persistence of a partial residual thrombosis of the 
superior longitudinal sinus achieving a partial repermea-
bilisation (Fig. 3).

Cerebral angioscan at 3 months showed complete reso-
lution of the chronic SDH and superior longitudinal sinus 
thrombosis with visible venous sinuses (Fig. 4). His clini-
cal outcome at 3 months was excellent, justifying discon-
tinuation of anticoagulant therapy and corticosteroids by 
degression.

Discussion
Cerebral venous sinus thrombosis (CVST) accounts for 
only 0.5–1% of all strokes and usually affects young indi-
viduals. It is slightly more common in young women due 
to pregnancy, puerperium and the use of oral contracep-
tives. CVST may be due to partially obstructing throm-
bus or extrinsic compression [12]. Recent reports suggest 
that there may be an association between COVID-19 
infection and the development of CVST [14]. Proposed 

Fig. 1 Initial contrast-enhanced brain MRI. A, B and C SDH 
hyperintense on T1, isointense on T2-FLAIR. D, E and F Endoluminal 
defect related to superior longitudinal sinus thrombosis
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mechanisms for ischemic events include systemic inflam-
mation, hypercoagulable state and endothelial damage 
leading to alterations in the normal coagulation cascade 
[15].

Despite advances in the recognition of CVST in 
recent years, the diagnosis of CVST is still often over-
looked or delayed due to the various underlying risk fac-
tors, the wide range of clinical symptoms and the often 
sub-acute or late onset. It is widely accepted that CVST 
may present with elevated intracranial pressure (ICP) 

and hemorrhagic venous infarction on brain computed 
tomography (CT) scan [4].

Magnetic resonance imaging (MRI) combined with 
MRI-angiography has largely replaced invasive cer-
ebral angiography and conventional CT for the diagno-
sis of CVST. Kumral et al., in a study of 220 consecutive 
patients with CVST noted that the majority of patients 
(45%) had non-lesional sinus venous thrombosis, 23% 
had non-hemorrhagic infarction, 20% had hemorrhagic 
infarction and 12% had intracerebral hemorrhage [16]. 

Fig. 2 Brain CT scan without contrast injection 48 h after anticoagulant treatment, no further bleeding revealed

Fig. 3 Cerebral angioscan after 1 month of treatment, showing a 9 mm SDH blade (yellow arrows)
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There is increasing evidence that it can also cause acute 
or chronic subdural hematoma (SDH) [6–8] and cortical 
subarachnoid hemorrhage (SAH) [9, 10]. Our case pro-
vides further support for the association of CVST and 
SDH.

CVSTs with spontaneous SDH are rare, and the diag-
nosis can be easily overlooked [12]. In the International 
Cerebral Vein and Dural Sinus Thrombosis Study, none 
of the patients (n = 624) were reported to have SDH [2]. 
On the other hand, a prospective neurosurgical database 
identified only three patients diagnosed with CVST man-
ifesting as SDH over a 6-year period [13].

The mechanism that has been proposed by Akins et al. 
[13] for SDH due to CVST (engorgement and venous 
hypertension) is analogous to that of SDH due to a dural 
arteriovenous fistula (AVF) [17, 18]: venous hypertension 
develops first, then venous bleeding occurs. The bleeding 
stops when the SDH accumulates and buffers the site of 
the venous bleed.

Missori et  al. [11] performed an evaluation of the 
intracranial venous system using magnetic resonance 
angiography in patients with non-traumatic spontane-
ous SDH, identifying alterations in their venous sinuses. 
In this study, eight patients with spontaneous SDH who 
were treated medically or surgically were followed for a 
period of 7 years. The authors concluded that non-trau-
matic SDH may occur as a result of venous thrombosis 
or may be associated with the inability to visualize some 
of the venous sinuses. Venous flow was restored at long-
term follow-up. Increased intravenous pressure is con-
sidered to be the pathogenic factor behind non-traumatic 
SDH [11].

Orthostatic headaches should raise concerns about 
intracranial hypotension. Clinicians should also look 
for information that would increase the suspicion of 

intracranial hypotension, such as recent lumbar punc-
ture, lumbar drainage, spinal surgery, trauma and epi-
dural anesthesia [19–23]. Our patient had a history of 
epidural anesthesia for a caesarean section, which could 
raise the suspicion of intracranial hypotension.

Systemic anticoagulation remains the treatment of 
choice for uncomplicated cerebral venous sinus throm-
bosis [24], and thrombolytic therapy is reserved for 
patients, whose condition continues to deteriorate due 
to thrombus extension despite dose-adjusted heparin. 
However, the initiation of therapeutic anticoagulation 
should be carefully weighed against the potential risk of 
intracranial hemorrhage [25]. The use of anticoagulation 
for patients with hemorrhagic infarction and CVST is 
becoming increasingly accepted [4].

Given the mechanism of formation of chronic SDH, 
which is based on a complex pathway intertwined with 
angiogenesis, inflammation, recurrent microbleeds, exu-
dates and local coagulopathy [10, 17, 25], it is of interest 
to use corticosteroids as a therapeutic option, either as 
monotherapy or as an adjunct to surgery [26]. Surveys 
of neurosurgeons show that almost a quarter of them 
use corticosteroids in the conservative treatment of 
CSDH, and some advocate the use of high doses of cor-
ticosteroids [27, 28]. Patients treated with corticosteroids 
received dexamethasone (initial dose 12–24 mg/day) [29] 
or methylprednisolone (initial dose 0.5  mg/kg/day) [30] 
as monotherapy or in addition to surgery.

The diagnosis of CVST in combination with a presenta-
tion of SDH is a difficult case to manage. Due to the rarity 
of this complication, there are currently no fixed guide-
lines for its management [31].

Khatib et  al. propose an algorithm for dealing with 
this complication by starting anticoagulation imme-
diately if the patient is stable and does not show mass 

Fig. 4 Cerebral angioscan after 3 months of treatment, no parenchymal or vascular abnormalities
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effect or midline shift on neuroimaging [32]. However, if 
the patient has a neurological deficit with mass effect or 
midline shift on neuroradiological examination, imme-
diate neurosurgical intervention with supportive care 
is recommended [32]. They recommend reassessing the 
patient for the risk of rebleeding two weeks after surgery 
and to envisage oral anticoagulation [32]. In our case, we 
chose to apply this algorithm by starting anticoagula-
tion therapy, and considered a satisfactory outcome for 3 
months.

There are two previous reports of medically managed 
SDH cases who were placed on systemic anticoagula-
tion [7, 8], and we have also successfully managed our 
patient on systemic anticoagulation. Patients should be 
admitted to an institution with a neurosurgical service 
and undergo frequent neurological, biological and radio-
graphic monitoring when systemic anticoagulation is ini-
tiated. In contrast, early initiation of full anticoagulation 
(e.g., heparin) is not recommended for patients undergo-
ing neurosurgical intervention for intracranial hemor-
rhage complicating CVST [7, 8].

There are reports of CVST associated with chronic 
SDH [6–8, 33, 34], in which chronic SDH was evacuated 
in three patients through drill holes and by performing 
a craniotomy [6, 33, 34]. In contrast, one patient was 
treated medically [7], and urokinase or heparin was used 
to resolve the venous thrombosis [7, 8, 33, 34].

Conclusion
Cerebral venous sinus thrombosis associated with spon-
taneous subdural hematoma is a rare condition. The risk 
of CVST in patients with COVID-19 infection should be 
considered, especially if neurological symptoms develop. 
MRI angiography should be performed in patients with 
non-traumatic SDH to detect changes in the venous 
system.

Accurate and prompt management is necessary to pre-
vent acute and long-term consequences. The manage-
ment of patients with CVST and SDH is controversial 
and not well-established due to the rarity of this com-
plication and the limited literature. Due to contraindi-
cations to anticoagulation in patients with symptomatic 
SDH, management is complicated and guidelines need to 
be developed.

Medical or surgical treatment of subdural hemorrhage 
appears to resolve the symptoms, and the clinical course 
appears to be favorable in most patients.
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