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Cerebral venous thrombosis: continental disparities
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Abstract Cerebral venous thrombosis (CVT) usually accounts
for < 1% of all strokes. Global disparity and diversity in their
demographics, etiology, clinical features, radiological presenta-
tion, andmortality have not been previously explored. A system-
atic search was performed for publications in PubMed using key
words Bcerebral venous thrombosis,^ BCerebral vein
thrombosis,^ and BCortical vein Thrombosis.^ A total of 600
relevant studies were abstracted with strict selection criteria,
and a total of 7048 patient’s data were used for the final analysis.
The frequency and relative frequency statistics were used to
describe the data. Cases reported were Europe-3152, Asia-
2722, North America-852, Africa-122, Australia-121, and
South America-79. Overall male to female ratio was 1:2.2;
among clinical characteristics, headache was the most common
symptom and hematological factors were the most common eti-
ology. Location of the thrombosis was described mostly in the
transverse sinus. Intercontinental differences in relation to demo-
graphics, etiology, clinical features, radiological presentation,
andmortality were identified. CVTcan have significant disparity

in their demographics, etiology, clinical features, radiological
presentation, and mortality when compared from one continent
to other. It is important for the worldwide physicians to recognize
these differences and to follow the most recent guidelines, diag-
nostic methods, and treatment to insure the best outcome and
prognosis.
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Background and objectives

Cerebral venous and sinus thrombosis (CVT) is a rare disease
which accounts for < 1% of all strokes and usually affects
adults at a young age in their third decade [1]. This disease
has a wide variety of clinical symptoms which delays its di-
agnosis. Incidence of various presentation has been reported
in the literature with headache as the most reported symptom
[2]. The headache could be of an acute onset and indistin-
guishable from a thunderclap headache seen in subarachnoid
hemorrhage [3, 4]. Other frequent CVT presentations include
seizures (focal or generalized) which is seen more with CVT
than in arterial stroke [2] and focal neurological deficits. If any
of these presentations are coupled with headache, then CVT is
becoming on the differential diagnosis [5].

There is a large number of conditions that are known for
causing or predisposing CVT. International Study on Cerebral
Venous Thrombosis (ISCVT) reported at least one identifiable
risk factor in about 85% of their population and multiple risk
factors in about 50% [2].

Neuroimaging advancement facilitated significantly in
making and confirming the diagnosis of CVT [6–8].
Noninvasive methods like computed tomography venography
(CTV) and magnetic resonance venography (MRV) are
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usually for performed first, while invasive direct cerebral ve-
nography is rarely required at present and usually reserved if
the diagnosis of CVT is still doubtful. The treatment of CVT
includes the use of anticoagulation, symptomatic treatment of
intracranial hypertension, headache, seizure, focal neurologi-
cal deficits, visual deficit, any other complications, and the
treatment for the potential etiology.

There are only few epidemiological studies in the literature
on the prevalence of CVT in different parts of the world [2,
9–14] of which the ISCVT has the largest cohort with 624
cases. Most of these studies analyzed a specific population
in a specific geographical area. The literature is lacking on a
large-scale analysis of CVTcharacteristics in patients from all
over the world. The purpose of this paper is to highlight the
differences of CVT between the different continents to aid
medical care providers to recognize this disease faster in dif-
ferent parts of the globe.

Methods

We systematically searched PubMed for publication between
1966 and 2014 with a wide number of keywords such as
BCerebral venous thrombosis,^ BCerebral vein thrombosis,^
and BCortical vein Thrombosis.^ The search strategy was de-
veloped in accordance with professional librarian instructions.
We initially applied a language restriction to include only
papers in English and studies were reviewed to check whether
they contained information about human subjects. Altogether,
we identified about 1100 potential articles using our initial
search strategy. Then, we excluded articles after screening
for duplicates, pediatrics of less than 18 years old, animal
models, editorials, letters, short communications, and corre-
spondence which did not have any patient information about
demographics, presentation, diagnostics method, etiology,
CVT location, treatment, and outcome. We included patients
who were objectively confirmed to have CVT by accepted
imaging methods (computed tomographic-venography, mag-
netic resonance imaging with magnetic resonance-venogra-
phy, or conventional angiography). Finally, we retrieved 600
articles in full-text for detailed evaluation and verification in
our systematic review with a total of 7048 patients. The num-
ber breakdown is as follows: case series with a total of 4978
patients (1535 males and 3443 females) and case reports with
a total of 2070 patients (629 males and 1441 females).

We categorized the cases geographically, based on the pop-
ulation studied, into six continents: North America, South
America, Europe, Africa, Asia, and Australia. We reviewed
all the data to get CVT male/female ratio, presentation, diag-
nostic methods used, etiology, CVT location, therapeutic ap-
proach used, and eventually the outcome.

We categorized presenting symptoms into the following:
headache, focal neurological deficits, seizures, systemic

symptoms, visual deficits, and altered metal status.
Etiologies were categorized into the following: systemic, he-
matological, hormonal, postpartum, malignancy, CNS, idio-
pathic, surgical, and miscellaneous (further description is pro-
vided in the supplementary material). Locations of CVTwere
categorized into the following: transverse-sigmoid-internal
jugular (TSI) veins (as one category as most clots extend from
one of these locations to the other), superior sagittal sinus
(SSS), inferior sagittal sinus-straight sinus-vein of galen
(ISS-SS-VOG), cavernous sinus, superficial and deep cortical,
and internal cerebral veins. We looked at the use of
Computerized Tomography (CT), Magnetic resonance imag-
ing (MRI), and cerebral angiography for verifying the diagno-
sis. We categorized management of CVT into the following:
anticoagulation, antiplatelet, antibiotics, lumbar puncture, ste-
roids, shunting, and thrombolytic therapy. Outcome was cat-
egorized into the following: good (patients achieving com-
plete recovery or verymild disability), moderate (patients with
moderate disability), and poor (patients with severe disability
or death).

We used descriptive statistics (frequency and relative fre-
quencies) to report our findings. All statistics on male to fe-
male ratio, most common etiologies, most common presenta-
tions, most frequent location of CVT, most frequently used
diagnostic method, and most commonly used therapeutic ap-
proach were stratified by continent.

Results

Out of the 7048 reported cases with CVT in the literature,
3152 were from Europe followed by 2722 from Asia and
852 from North America (Table 1). Overall male to female
ratio was 1:2.2.

Africa

Africa had 122 reported patients in the literature of whom
male to female ratio was 1: 5.1 which is higher than the re-
ported overall average. Headache was the most common pre-
senting symptom followed by focal neurological deficit and
seizures (Table 2). The most common etiology was hemato-
logical, followed by systemic and postpartum etiologies
(Table 3). MRI was the most used method diagnosing most
CVT whereas cerebral angiography was used in 16% of the
reported cases to make the diagnosis (Table 4). CVTwas most
commonly reported in the TSI veins, followed by the SSS
(Table 5). Anticoagulation was the method of choice for
treating CVT cases while the use of thrombolysis or shunting
was not reported in any of these patients (Table 6). Good
outcome was reported in 68%, while unfavorable outcome
was reported in 29% of the patients (Table 7).
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Asia

Asia had 2722 reported patients in the literature of whommale
to female ratio was 1: 1.7. Headache was the most common
presenting symptoms followed by focal neurological deficits
and visual deficits (Table 2). Hematological etiologies were
the most common followed by postpartum and systemic eti-
ologies (Table 3). MRI was the most used method diagnosing
most CVTwhereas cerebral angiography was used in 17% of
the reported cases to make the diagnosis (Table 4). CVTwere
most commonly reported in the SSS, followed by TSI veins.
Anticoagulation was used in 77% of the cases while 2%
underwent thrombolytic therapy; none of the patients had
shunting as part of their management (Table 6). Good out-
come was reported in 45% of the cases, while 46% had unfa-
vorable outcome (Table 7).

Australia

Australia had 121 reported patients in the literature of whom
male to female ratio was 1:2.5; the most common presentation
was focal neurological deficits followed by headache and sei-
zures (Table 2). Systemic etiologies were the most commonly
reported, followed by hormonal and CNS etiologies (Table 3).

MRI was the most used method diagnosing most CVTwhereas
cerebral angiography was used in 4% of the reported cases to
make the diagnosis (Table 4). CVTwasmost commonly report-
ed at the TSI veins, followed by the SSS. Anticoagulation was
used in 92% of the cases while 8% underwent thrombolytic
therapy; none of the patients had shunting as part of their man-
agement (Table 6). Good outcome was reported in 68%, while
26% had unfavorable outcome (Table 7).

Europe

Europe had 3152 reported patients in the literature of whom
male to female ratio was 1:2.6; the most common presentation
was headache, followed by focal neurological deficits and
visual deficits (Table 2). Systemic etiologies were most com-
monly reported, followed by hormonal and hematological eti-
ologies (Table 3). MRI was the most used method diagnosing
most CVTwhereas cerebral angiography was used in 12% of
the reported cases to make the diagnosis (Table 4). CVT was
most commonly reported at the TSI veins followed by the

Table 2 Presentation per
continent Continent Most common 2nd and 3rd

Africa Headache (30%) Focal neurological deficits (21%)

Seizures (13%)

Asia Headache (28%) Focal neurological deficits (21%)

Visual deficits (19%)

Australia Focal neurological deficits (37%) Headache (36%)

Visual deficits (15%)

Europe Headache (34%) Focal neurological deficits (21%)

Visual deficits (16%)

North America Headache (33%) Focal neurological deficits (21%),

Seizures (15%)

South America Headache (30%) Visual deficits (18%)

Focal neurological deficits (17%)

Table 3 Etiology per continent

Continent Most common 2nd and 3rd

Africa Hematological (55%) Systemic (26%)
Postpartum (7%)

Asia Hematological (31%) Systemic (15%)
Postpartum (15%)

Australia Systemic (40%) Hormonal (27%)
CNS (13%)

Europe Systemic (19%) Hormonal (18%)
Hematological (17%)

North America Systemic (20%) Hormonal (18%)
Postpartum (16%)

South America Hematological (34%) Hormonal (29%)
Systemic (20%)

Table 1 Number of patients per continent and male/female ratio

Continent No. of patients M/F

Africa 122 1:5.1

Asia 2722 1:1.7

Australia 121 1:2.5

Europe 3152 1:2.6

North America 852 1:2.7

South America 79 1:1.1

Total 7048 Average 1:2.2
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SSS. Anticoagulation was used in 81% of the cases while 3%
underwent thrombolytic therapy and 1% underwent shunting
(Table 6). Good outcome was reported in 52%, while 42% had
unfavorable outcome (Table 7).

North America

North America had 852 patients reported in the literature of
whom male to female ratio was 1:2.7. The most common
presentation was headache, followed by focal neurological
deficit and seizures (Table 2). Systemic etiologies were the
most common followed by hormonal and hematological eti-
ologies (Table 3). MRI was the most used method diagnosing
most CVTwhereas cerebral angiography was used in 13% of
the reported cases to make the diagnosis (Table 4). CVT was
equally reported at the SSS and the TSI veins as the most
common location. Anticoagulation was used in 85% of the
cases while 5% underwent thrombolytic therapy and 1%
underwent shunting (Table 6). Good outcome was reported
in 55%, while 30% had unfavorable outcome (Table 7).

South America

South America had 79 reported patients in the literature of
whom male to female ratio was 1:1.1; the most common pre-
sentation was headache, followed by visual deficits and focal

neurological deficits (Table 2). Hematological etiologies were
most commonly reported, followed by hormonal and systemic
etiologies (Table 3). MRI was the most used method diagnos-
ing most CVTwhereas cerebral angiography was used in 3%
of the reported cases to make the diagnosis (Table 4). CVT
was commonly reported in the TSI veins, followed by cortical
veins. Anticoagulation was used in 57% of the cases while 1%
underwent thrombolytic therapy and 1% underwent shunting
(Table 6). Good outcome was reported in 60% of the patients,
while 37% had unfavorable outcome (Table 7).

Discussion

Multiple national and hospital-based studies and reports have
been published about CVT epidemiology and characteristics
in different countries [2, 9–13], but to our best knowledge,
none has gathered a large set of data that was reported in the
literature to provide an overview and comparison about this
disease characteristics based on the geographical area. Most
physicians around the world base their experience with this
disease on what is reported in the western literature without
having enough data and publication to highlight the differ-
ences at their particular part of the world.

We were able to gather data for 7048 patients from all over
the world, some continents had limited number of published
data about CVT compared to other continents like Asia and
Europe. We were able to identify multiple differences in these
disease characteristics that would help physician to be able to
identify this disease earlier to improve patients’ outcome.

Table 5 CVT location per
continent Continent Most common 2nd

Africa TSI (47%) SSS (32%)

Asia SSS (43%) TSI (29%)

Australia TSI (58%) SSS (24%)

Europe TSI (40%) SSS (27%)

North America TSI (32%)

SSS (32%)

-

South America TSI (24%) Cortical veins (17%)

Table 4 Diagnostic method per continent

Continent Most common 2nd and 3rd

Africa MRI (52%) CT (37%)
Angio (16%)

Asia MRI (48%) Angio (38%)
CT (35%)

Australia MRI (93%) Angio (4%)
CT (3%)

Europe MRI (52%) CT (37%)
Angio (12%)

North America MRI (44%) CT (43%)
Angio (13%)

South America MRI (50%) CT (47%)
Angio (3%)

Table 6 Management per continent

Continent Anticoagulation Thrombolysis Shunting

Africa 84% 0% 0%

Asia 77% 2% 0%

Australia 92% 8% 0%

Europe 81% 3% 1%

North America 85% 5% 1%

South America 57% 1% 1%

1966 Neurol Sci (2017) 38:1963–1968



Regarding male/female ratio, the overall ratio was 1:2.2
which is close to what the ISCVT reported [2], though we
noticed that Africa had the highest ratio at 1:5.1 compared to
the South America, and on the other hand, South America had
the lowest ratio at 1:1.1. Among all CVT presenting symp-
toms, headache was the most commonly reported by the
ISCVT [2], which held true across all continents as the most
common presentation symptom with the exception in
Australia where focal neurological deficits were the most
common presentation. About two thirds of all presenting
symptoms were headache, focal neurological deficits, sei-
zures, and visual deficits.

At least one risk factor was reported in more than 85% of
patients in the ISCVT, among which oral contraceptive use,
prothrombotic conditions, and postpartum were the most fre-
quently reported at 54, 34, and 14%, respectively [2]. We
noticed different findings, such that hematological etiologies
were the most common ones in Africa, Asia, and South
America, while systemic etiologies were the most common
ones in Australia, Europe, and North America. We also no-
ticed that hormonal etiology was only common in Australia,
Europe, and North America which might be attributed to the
widespread use of oral contraceptives in these continents com-
pared to the other ones.

MRI/MRV was the method used to ascertain the diag-
nosis in about half of the patients across all continents,
except for Australia where the vast majority of cases
were diagnosed via the use of MRI/MRV. CT/CTV was
the second most common way of making the diagnosis,
while the use of conventional angiography ranged from
3% in South America to 38% in Asia. After a lengthy
search, we were not able to find articles to report the
most frequently involved sinuses in CVT. We found,
however, in our report that the TSI veins were the most
common location for CVT in all continents, except in
Asia where the SSS was the most common location.
Cortical vein thrombosis was overall an uncommon loca-
tion except in South America where 17% of the reported
cases had CVT there.

The European Federation of Neurological Societies and the
American Heart Association recommend the use of
anticoagulation for CVT in patients without contraindications

[15, 16]. The use of anticoagulation in different parts of the
world was not previously reported; in this report, we found
that it varied between the continents and was surprisingly low
in South America at 57%. The use of direct thrombolysis
varied between the continents, and the use of shunting was
only reports from Europe, North, and South America.

Several prospective series [2, 17–19] have reported the
prognosis of patients with CVT in which the overall rate of
poor outcome (severe disability or death) at the end of follow-
up in these studies was about 15%. In our analysis, we found
that poor outcome was higher than 15% across all continents.
Poor outcome was reported highest in Asia and Europe at 46
and 42%, respectively. This difference is mostly related to the
nature of our data which included retrospective analysis, case
series, and individual case reports for complicated patients.
Best outcome on the other hand was reported in Australia at
68% of the patients.

Our analysis is limited by the nature of meta-analysis
studies, and the limited number of reports in some con-
tinents compared to others that led to the inclusion of all
available case series and individual case reports. Ideally,
a multinational prospective study that includes sites from
all over the world would be a better way to assess CVT
characteristics and differences more accurately.

Our main goal from this paper was to highlight the key
similarities and differences for the same disease in different
areas of the world, as the biggest prospective cohort (ISCVT)
participants’ sites were mainly in Europe and South America.
We hope that this analysis will be a help for physicians all over
the world to better understand and recognize CVT in their own
area to achieve the best outcomes possible.
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