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Objectives: To analyze the clinical patterns, etiologies,
treatment, and outcome of cerebral venous sinus
thrombosis (CVST) in 2 major cities of Saudi Arabia,
Jeddah and Al-Baha.

Methods: One hundred and eleven patients diagnosed
as CVST were identified from the medical records at
King Abdulaziz Medical City, Jeddah, and King Fahad
Hospital, Al-Baha, Saudi Arabia, from January 1990
through November 2010. We retrospectively analyzed
the data, compared it with local and international
studies, and reviewed the literature.

Results: There were 92 adults and 19 children. Among
adults, females predominated, while more boys
were affected than girls. The mean age of onset was
29.5 years. The most common clinical presentations
were headache, focal neurologic deficits, seizures,
papilledema, and decreased level of consciousness.
The main risk factors identified were pregnancy/
puerperium, antiphospholipid antibody syndrome, oral
contraceptive pills, malignancy, and infections. Multiple
sinuses were affected in 51 patients (45.9%). When
a single sinus was involved, the superior sagittal sinus
(24.3%) was the most common. Seventy-four patients
recovered completely, 23 patients recovered partially,
and 10 patients died. Bad prognostic factors included
incurable co-morbid conditions, late presentation, and
status epilepticus.

Conclusions: Pregnancy/puerperium was the most
common etiological factor in our series. Clinical features
were similar to international series. Behget’s disease
was not a major etiological factor in our series. Most
patients had involvement of multiple sinuses. Prompt
treatment with anticoagulation resulted in complete or
partial recovery in 87.4% of patients.
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Cerebral venous sinus thrombosis (CVST) isadistinct
cerebrovascular  disorder with highly variable
clinical presentation. It often affects young adults and
children." The estimated annual incidence is 3 to 4 cases
per million population, with female preponderance
in adults. The prognosis has improved significantly
due to increased awareness of the disease, availability
of more sophisticated neuroimaging techniques, and
more effective treatment.” The objective of our study
was to analyze the etiology, clinical presentation, and
the outcome of CVST in Saudi Arabia. There are 2
studies reported from Saudi Arabia. In 1995, Daif et
al’ reported 40 patients seen over 9 years in 2 hospitals

in Riyadh, and a more recent study by Kajtazi et al* was
published in October 2009.

Methods. Using the International Classification
of Diseases (ICD 10),> we retrospectively studied the
medical records of 111 patients with CVST admitted
to King Abdulaziz Medical City, Jeddah, and King
Fahad Hospital, Al-Baha between January 1990 and
November 2010. The research and ethics committee of
both institutes approved the study. Patients included
in the study were diagnosed clinically and confirmed
by neuroimaging, using CT, MRI, and/or 4-vessel
cerebral angiography (only in selected patients). All
patients who failed to show up for a minimum of a
single follow-up visit and those who could not meet
the radiological criteria for the diagnosis of CVST
were excluded. We recorded the following information:
demographic data, clinical presentation, etiology,
risk factors, location of the thrombus and number of
sinuses/veins occluded, treatment, and outcome. All
patients had complete blood count, coagulation profile,
and blood biochemistry. Screening for hypercoagulable
states (protein C, protein S, antithrombin III, factor V
Leiden, homocysteine, prothrombin gene mutation,
anticardiolipin antibodies, antinuclear antibodies, and
anti double stranded DNA) was carried out in most
cases. Selected patients presenting with suspected
CNS infection, and those patients with leukemia or
lymphoma had CSF examination. All patients’ data
were analyzed using standard software (Excel, Microsoft
Corporation).

Results. There were a total of 111 patients, 33
males, and 78 females with a mean age of 29.5 years
(range 8 months to 80 years). Ninety-two patients
were adults (73 females and 19 males) and 19 patients
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were children, defined as patients below the age of 18
years (14 boys and 5 girls). Most adults were females
(79.3%) but among children, males predominated
(73.7%) (Figure 1). Frequently observed symptoms and
signs were: headache, focal neurological deficit, seizures,
papilledema, vomiting, and altered level of consciousness
(Table 1). Other abnormalities reported were visual
defects (blurred vision, diplopia, visual field defects),
vertigo, behavioral changes, Parkinsonism, catatonia,
locked in syndrome, and cerebellar signs. Seventy-nine
patients had a CT of the brain. Normal brain CT was
seen in 12 cases and hemorrhagic infarction was noted
in 10 cases (Figure 2). A brain MRI was carried out
in 93 patients (Figure 3), while cerebral angiography
was carried out in only 2 cases. Multiple sinuses were
involved in 45.9% of cases. The most common sinus
involved, whether alone (24.3%) or in combination
(53.2%), was the superior sagittal sinus (SSS) (Figure
4).

The CSF studies were performed in 22 patients, 10
were under high pressure, 2 had high protein, 4 had
polymorphonuclear pleocytosis due to meningitis,
and 4 had abnormal cytology (malignancy). The most
common etiological factors were pregnancy/puerperium
(15.3%), and antiphospholipid syndrome (13.5%).
In males, infection, malignancy, and trauma were the
major causes. Twenty-one patients had more than one
risk factor (Figure 5). One hundred and four patients
(93.7%) were treated with anticoagulation, while 7
patients received treatment of the underlying conditions
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Figure 1 - Distribution of cases by age and gender.

Table 1 - Common symptoms and signs in 111 CVST patients.

Symptoms/signs Number of patients (%)

Headache 77 (69.4)
Focal neurological deficit 29 (44.1)
Seizure 45 (40.5)
Papilledema 39 (35.1)
Vomiting 37 (33.3)
Altered sensorium, coma 30 (27.0)
Visual defects (DV, VF defects) 12 (10.8)
Asymptomatic 4 (3.6)

DV - Diminution of vision, VF - visual field,
CVST - cerebral venous sinus thrombosis
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Figure 2 - Neuroimaging of a 55-year-old woman with hemorrhagic
infarction, showing a) Axial CT with no contrast is
showing a hemorrhagic infarction in the right frontal
lobe with surrounding edema. b) Coronal CT with
contrast is showing the same abnormality with delta signs
demonstrated.

Figure 4 - Neuroimaging of a superior sagittal sinus thrombosis
in a 35-year-old woman with CVST, showing a) Non
enhanced axial CT scan showing dense superior sagittal
sinus due to sinus thrombosis. b) MRI post contrast axial
plane demonstrating classical filling defect, limited by the

enhancing dural layer, producing “delta sign.”

Figure 3 - Neuroimaging of 2 other ladies with CVST, showing a & b) Axial plane FLAIR and post contrast MRI images demonstrating superior
sagittal sinus thrombosis, as bright signal in the FLAIR, and the classical delta sign in the post contrast. ¢) Post contrast sagittal section
showing similar delta sign in the left lateral sinus. d) Magnetic resonance venography 2D Tof MIP showing absence of flow in the distal
superior sagittal sinus, left lateral sinus, and sigmoid sinus as well as internal jugular vein. Tof - time of flight technique, MIP - maximum

intensity projection
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Figure 5 - Graph showing etiological factors among different age groups a) in females and b) in males. Preg - pregnancy, OC - Oral contraceptive.
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only (3 patients had cavernous sinus thrombosis, 2
patients had road traffic accident [RTA] with a cerebral
contusion, one patient had subdural hematoma, and
one patient had arteriovenous malformation). Those
patients who were treated with anticoagulation received
either intravenous unfractionated heparin with a target
partial thromboplastin time of 1.5 to 2 times the
normal (85 patients), or low molecular weight heparin
(19 patients). This was followed by warfarin with a
target international normalized ratio of 2 to 3. The
patients who had an underlying hypercoagulable state
were advised to continue anticoagulation indefinitely,
while patients with no identifiable risk factor were
treated for a period of 6 months. Complete recovery
was established in 74 patients, and partial recovery
with some neurological deficit was seen in 23 patients.
Unfortunately, 10 patients died either due to co-morbid
condition (malignancy, severe infection, severe head
injury, human immunodeficiency virus [HIV] infection,
and diabetic ketoacidosis), status epilepticus, or delay in
diagnosis. Those who had partial recovery presented late
during their illness. Only 4 patients failed to show up
for long term follow up visits.

Discussion. Cerebral venous sinus thrombosis
has been recognized since 1825 when Ribes® described
the clinical history and postmortem examination of a
45-year-old man who died after a 6-month history of
headache, seizures, and delirium. An autopsy revealed
widespread malignancy and thrombosis of multiple
sinuses. The true incidence of CVST is unknown since
specific epidemiological studies are lacking. Kalbag
and Wolf” indicated that CVST was the principal
cause of death in only one per 2 million persons per
year in England and Wales between 1952 and 1961.
On the other hand, a study carried out by Towbin®
found CVST in 9% of 182 consecutive autopsies.
The currently accepted annual incidence is 3 to 4
cases per one million population, and up to 7 cases
per one million among children.! The incidence of
CVST is possibly higher than previously thought. This
is mainly due to increased awareness of the disease
and availability of more sophisticated neuroimaging
techniques. In adults, the incidence is higher in females
(75% of cases), which is consistent with our findings.
For unknown reasons, female preponderance is lacking
in children. In our study, 73.7% of children were males,
consistent with other international reported series.”!
The mean age in most large studies was between 37-39
years, though all ages can be affected.>!" In our study,
the mean age was 29.5 years. Our series included the
youngest patient reported in the literature from Saudi
Arabia. This 8 month old female patient suffered from
orbital cellulitis, which was complicated by cavernous

332 Neurosciences 2011; Vol. 16 (4)

Algahtani et al

sinus thrombosis. She was treated with antibiotics and
anticoagulation with full recovery.

Cerebral venous sinus thrombosis is remarkable for
its extremely diverse clinical presentations. Headache is
the most predominant symptom in many studies (70-
95%),"*¢ In our study, 69.4% of patients presented
with headache. Other associated features included
seizures, focal neurological deficit, and altered level
of consciousness (Table 1). No specific character or
site of headache was noted among our patients. Focal
neurological deficits were the presenting feature in
44.1%. 'They included hemiparesis, monoparesis,
paraparesis, and cranial neuropathies. This figure is close
to those found in the International Study on Cerebral
Vein and Dural Sinus Thrombosis — ISCVT'! (37%) and
the Dutch-European study' (43%). Papilledema was
found in 35.1% of patients. Headache associated with
papilledema, suggesting a clinical picture of intracranial
hypertension, were seen 16.2%. This is less than the
figure reported by Kajtazi et al* (36.3%). Seizures, focal
or generalized, are more frequent in CVST than in other
stroke types. In the ISCVT, seizure occurred in 39% of
patients.” This finding is similar to our results.

In our series, 27% of patients presented with altered
sensorium (not seizing) and 12.6% were in coma. This
result is similar to the series reported by Breteu et al?
and Ferro et al'' and lower than the results reported by
Kajtazi et al,* Kalbag & Wolf,” and Ameri.'"* Among
patients who presented in coma, 3 died. One was a 16-
year-old boy, a victim of RTA with multiple injuries,
including head trauma. He had thrombosis of the lateral
sinus without associated venous infarction. Another
patient was an 80-year-old lady who presented in status
epilepticus and coma. The third was a 35-year-old lady
who had diabetic ketoacidosis and sepsis. Coma and
altered level of consciousness was described as a bad
prognostic factor for survival,'"" which is consistent with
our study. Status epilepticus was the presenting feature
in 13 of our patients, of whom 3 died. We concluded
that status epilepticus should be considered a bad
prognostic factor.

The literature describes 75-85% of cases with known
etiological factors."*'" In our study, 80.2% were found
to have underlying risk factors which is different from
Daif et al findings (25%).*> Among our patients, 61.3%
had only a single risk factor, while 17.1% had 2, and
only 1.8% had 3, or more risk factors, contributing
to their disease. In our study, 19.8% were found to
have an underlying hypercoagulable state, which is
significantly less than the figure described (34%) in the
ISCVT study." We assume that the discrepancy reflects
the failure to investigate all patients for underlying
prothrombotic state. We found pregnancy/puerperium
as the most common risk factor. This is different from
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the figure reported by Kajtazi et al* (4.5%). Malignancy
is another common risk factor in our series (9.9%). This
is higher than those reported by Daif et al,’ and Kajtazi
et al.* These findings suggest that a thorough work up
for hypercoagulable state and underlying malignancy
is warranted while investigating patients with CVST.
Oral contraceptive pills (OCP) were the cause in 12.6%
of our patients. This is lower than most of the studies
reported in the literature,” including those published
from Saudi Arabia.? This could be either due to social
phobia from using OCP, or the use of other modalities
of contraception. Infection was the cause of CVST
in 9.9%, which is similar to the results of the studies
carried out by Bouser et al,'® and Schell and Rathe."”
Infections included meningitis (3 cases), ear infection
(7 cases), facial infection (3 cases), HIV (one case),
acute lymphoblastic leukemia with febrile neutropenia
(one case) and Escherichia coli bacteriemia (one case).
Only one case of Behget’s disease was identified in our
study. This is different to the study carried out by Daif
et al,’> who found that 25% of their cases were caused
by this disorder.

In our series, the most commonly involved sinuses
(whetheralone orin combination) were the SSS (53.2%),
and lateral sinuses (44.1%). These results are close to
figures described by Ferro et al'' and Breteu et al.”
Cortical vein thrombosis was seen in only one patient.
This is definitely lower than the reported incidence in
Kajtazi et al’s study? (45.4%), but close to that reported
by Terrazi et al'® (6.2%) and Stolz et al" (6.3%). The
site of sinus involved does not play a role in prognosis.
Multiple sinuses are involved in more than half of the
cases. Other hypercoagulable states that predisposed to
CVST in our series included protein S deficiency (5
cases), antithrombin III deficiency (one case), protein C
deficiency (one case) and factor V Leiden mutation (one
case). This is consistent with the incidence reported by
Stolz et al.” In CVST, mode of onset is highly variable.
In most of our patients (46.8%), presentation was sub
acute (later than 48 hours but less than 30 days). Acute
(within 48 hours) presentation was noticed in 37.8%
of patients, and 13.5% patients presented with chronic
symptoms. These results are similar to the figures from
other international series."!

There are several limiting factors, which include the
type of our study (retrospective rather than prospective),
lack of uniform guidelines for diagnosis and treatment,
and the study being not representative of the whole
population. Despite previously mentioned limitations,
this study opens new ideas of research needed in our
community and highlights the need for pathways for
management.

In conclusion, although CVST is considered a rare
disease, the incidence is possibly higher than previously
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thought. This is mainly due to increased awareness
of the disease and availability of more sophisticated
neuroimaging techniques. In our study, pregnancy/
puerperium was the most common cause for CVST.
In contrast to a previous study, we found that Behget’s
disease is not a major cause of CVST in Saudi Arabia.
In 80.2% of our patients one or more etiological factors
could be identified. Most of the patients (93.7%)
received anticoagulation and recovery was noted in
87.4% of patients. A more rigorous search for the
underlying etiology is encouraged since multiple risk
factors have been observed in our study as well as other
international reports. Clinical features were comparable
with international series. Bad prognostic factors
observed in our study were grave underlying conditions,
late presentation, coma, and status epilepticus. More
epidemiological multi-center studies, or a registry is
recommended since the current statistics are lacking,.
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STATISTICS

Excerpts from the Uniform Requirements for Manuscripts Submitted to
Biomedical Journals updated November 2003.
Available from www.icmje.org

Describe statistical methods with enough detail to enable a knowledgeable
reader with access to the original data to verify the reported results. When
possible, quantify findings and present them with appropriate indicators of
measurement error or uncertainty (such as confidence intervals). Avoid relying
solely on statistical hypothesis testing, such as the use of P values, which fails to
convey important information about effect size. References for the design of the
study and statistical methods should be to standard works when possible (with
pages stated). Define statistical terms, abbreviations, and most symbols. Specify
the computer software used.
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