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An assessment of cerebral venous thrombosis risk factors and
associated clinical outcomes in Jazan region, Saudi Arabia
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Objectives: To assess cerebral venous thrombosis risk

factors, and associated clinical outcomes in Jazan

region, Kingdom of Saudi Arabia.
Methods: This study is a retrospective review of

the medical records of patients diagnosed with
cerebral venous thrombosis and admitted to King
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Fahad Central Hospital in Jazan between 2010
and 2019. Data concerning socio-demographics,
clinical features, risk factors, laboratory, and imaging
investigations were retrieved. Furthermore, data
about cases management, and outcomes, including
death, were collected and analysed.

Results: A total of 51 medical records were identified.
The majority of the patients were females (68.6%),
and the mean age of the patients was 33.3 years, of
which three patients were under 18 years old. The
most frequently recorded symptom was headache
(76.5%), followed by seizure (45.1%). The most
commonly recorded risk factor was protein S
deficiency (57%), followed by anaemia (51%).
Venous infarction and haemorrhage were the most
common acute complications (13.7%). The majority
of the patients had a favourable prognosis where only
27.5% recovered with disability and only one patient
died due to the disease.

Conclusion: Clinical presentation of cerebral venous
thrombosis in Jazan region is similar to other local
and international studies. However, anaemia was
recorded as a main risk factor for the disease, which
might require further investigation to assess the
possible association between prevalence of anaemia
in Jazan region and the incidence of cerebral venous
thrombosis.
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Cerebral venous thrombosis (CVT) is a rare form of
cerebrovascular disease in comparison with arterial
stroke. CVT cases represent approximately 0.5-1% of
all types of stroke which mainly occur in young and
middle-aged adults.! The data concerning the global
epidemiology of CVT is currently limited.> However,
the incidence of CVT has been reported to vary between
countries where the incidence might be higher as in
Asian and the Middle Eastern countries in comparison
to Australia and European countries.’

According to a recent study conducted in Australia,
the incidence of CVT was reported to reach 15.7 per
1,000,000 persons on a yearly basis. The incidence was
higher among women and among those between 31-50
years old.* In the Middle East, an Iranian study looked
at the frequency of CVT between 2001 and 2004, and
the annual frequency of CVT was 12.3 per one million.?
An older study, conducted in the city of Riyadh in Saudi
Arabia between 1985 and 1994, identified 40 cases of
CVT. Those identified were aged between 16 and 40.°
In addition, in a more recent study conducted in Jeddah
and Al-Baha between 1990 and 2010, the number of
detected cases of CVT was 111 where 19 of these were
detected among children.”

The CVT occurs when a thrombus develops as a
result of a disturbance of the balance between the process
of prothrombosis and thrombolysis.*” Risk factors for
CVT can be categorised into transient and permanent
risk factors. Permanent risk factors are hereditary
thrombophilia, systemic diseases or miscellaneous
factors, such as obesity. Transient risk factors can
be subcategorised into sex-specific, iatrogenic, or
miscellaneous risk factors, such as infection, head trauma
or anaemia.® The prevalence of CVT risk factors differs
between countries. Infection, pregnancy, post-partum
period, and dehydration have been reported to be more
common in Asia and the Middle Eastern countries in
comparison to European countries.®

Patients with CVT exhibit variable clinical
manifestations and complications, some of which
can be life threatening. The most common clinical
presentation is a headache, while some patients exhibit
other signs and symptoms, such as seizure, decreased
level of consciousness, vomiting, focal neurological
deficit, or visual symptoms.®'® Venous infarction and
haemorrhage are frequently reported complications of
CVT." Late presentation of CVT patients can increase
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the risk of disability and death. The mortality rate
among CVT patients has been reported to vary between
4.3% and 6.8%."

Since CVT risk factors and vulnerable groups can
vary between different populations, assessment of the
distribution of risk factors among local populations can
be clinically valuable. Studies assessing CVT prevalence
and associated risk factors and clinical outcomes in
Saudi populations are currently limited. Furthermore,
data about CVT in Jazan region is currently lacking.
This investigation aims to identify cases diagnosed with
CVT in Jazan region and to evaluate the risk factors and
associated clinical outcomes.

Methods. This study is a retrospective review of the
medical records of patients diagnosed with CVT and
admitted to King Fahad Central Hospital (KFCH) in
Jazan region. Jazan is located in the south west of Saudi
Arabia, on the northern border with Yemen. KFCH is a
referral tertiary hospital designated for the management
of CVT patients. Ethical approval to conduct the study
was granted by Jazan Hospital IRB (approval number
1933) and the study was conducted in accordance with
the principles of Helsinki Declaration. Medical literature
was searched utilizing cerebral, venous, thrombosis,
Jazan, and Saudi Arabia as key terms to find relevant
local or international studies from multiple databases
including Pubmed, Google Scholar, Research Gate, and
screening reference lists of identified relevant articles.

The hospital’s electronic medical records system
was accessed to retrieve patients data. The electronic
medical records system was established at KFCH in
2010. Therefore, cases recorded as CVT cases were
targeted over a period between 2010 and 2019. The
electronic medical records system enabled searching via
terminologies pertaining to the submitted diagnosis,
such as cerebral venous thrombosis and CVT. The
inclusion of CVT cases was based on the availability
of initial diagnosis of CVT confirmed via radiological
imaging, such as a Computed Tomography (CT) scan,
CT Venogram, Magnetic Resonance Imaging (MRI),
and Magnetic Resonance Venography (MRV). Cases
were excluded if they were not confirmed by radiological
imaging modalities, if they were incomplete, or if they
were a duplicated record.

Data extraction sheet was developed to record the
study’s variables. The retrieved socio-demographics
variables included age, gender, and Body Max Index
(BMI). The retrieved clinical features at the time
of admission were related to headache, vomiting,
seizure, visual disturbance, weakness or numbness,
altered sensorium, speech difficulty, decreased level
of consciousness, cranial nerve palsy, papilledema,
and duration of the these symptoms. Retrieved risk
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Table 1 - Demographic characteristics of 51 patients diagnosed with
CVT in King Fahad Central Hospital, in Jazan region between

Table 2 - Clinical features, complications and prognosis of 51 patients
diagnosed with CVT in King Fahad Central Hospital, in
Jazan region between 2010 and 2019.

2010 and 2019.
Demographic characteristics ~Gender — Frequency (%) Total
Male 16 (31.4) 51 (100)
Female 35 (68.6)
Age
Mean+SD 31.25+¢14.55 34.29+9.69 33.33+11.38
Minimum 5 18 5
Maximum 55 57 57
Nationality
Saudi 11 (68.8) 28 (80) 39 (76.5)
Non-Saudi 5(32.3) 7 (20) 12 (23.5)
Chronic disease
Hypertension 1(6.3) 3 (8.6) 4 (7.8)
Diabetes 0 (0) 2(5.7) 2(3.9)
Asthma 1(6.3) 2(5.7) 3(5.9)
BMI
Normal 4 (25) 12 (34.3) 16 (31.4)
Underweight 2(12.5) 0 (0) 2(3.9)
Overweight 9 (56.3) 9 (25.7) 18 (35.3)
Obese 1(6.3) 13 (37.1) 14 (27.5)
Previous history of CVT 1(6.3) 3 (8.6) 4 (7.8)
Family history of CVT 0 (0) 0 (0) 0 (0)

factors for CVT, and laboratory investigation included
Complete Blood Count (CBC), Hypercoagulopathy
workup (Protein C, Protein S, Homocysteine, Factor V
Leiden mutation), Auto-immune tests (Anti-thrombin
III Anti-cardiolipin antibody, Lupus anticoagulant,
Anti-double stranded DNA antibody). The retrieved
imaging details were related to the used modality, name
and number of involved sinuses, and type of parenchymal
lesion. Furthermore, data about cases management and
outcomes including acute and chronic complications in
addition to death were retrieved.

Data analysis was performed via the statistical
package for the social sciences (SPSS) (version 25).
Frequencies and proportions were used to summarise
binary and categorical study variables. Mean and
Standard Deviations (SD) were utilised to summarise
continuous variables.

Results. A total of 380 medical records of CVT cases
were identified via the electronic medical records system.
After reviewing the identification data of the selected
records, 228 records were found to be duplicates and
were excluded. Furthermore, after excluding records
that had no confirmatory imaging or were incomplete,
only 51 medical records were eligible to be included in
the current investigation.

The demographic data of the included patients is
described in Table 1. Among the included patients, 35
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Variables n (%)
Signs and symptoms
Headache 39 (76.5)
Seizure 23 (45.1)
Vomiting 17 (33.3)
Visual symptom 9 (17.6)
Weakness 10 (19.6)
Numbness 2 (3.9
Altered sensorium 1 (2.0)
Speech difficulty 4 (7.8)
Decreased level of consciousness 7 (13.7)
Coma 2 (3.9
Cranial nerve palsy 3 (5.9)
Papilledema 7 (13.7)
*Mode of onset
Acute 2 (3.9
Subacute 23 (45.1)
Chronic 5 (9.8)
Findings on clinical examination
Upper limb weakness 9 (17.6)
Lower limb weakness 6 (11.8)
Upper limb numbness/loss of sensation 3 (5.9)
Lower limb numbness/loss of sensation 4 (7.8)
Cranial nerve palsy 2 (3.9)
Normal 37 (72.5)
Duration of symptoms and signs 25.63+53.53  Median= 5
(Days): Mean+SD
Acute complications
Venous infarction & hemorrhage 7 (13.7)
Coma 2 (3.9
Subarachnoid hemorrhage 1 2)
Ophthalmoplagia 1 2)
No acute complications 39 (76.5)
Chronic complications
Epilepsy 13 (25.5)
Focal neurological deficit 8 (15.7)
No chronic complications 35 (68.6)
Prognosis
Complete recovery 34 (66.7)
Recovery with disability 14 (27.5)
Death 1 2)

*Acute - within 48 hours, Subacute - more than 48 hours and less than
1 month, Chronic - More than one month

patients (68.6%) were females, and the mean age of the
CVT patients was 33.3 years, of which three patients
were under 18 years old. The majority of the patients
were Saudis and were either overweight. The most
frequently recorded chronic disease was hypertension
and only 4 patients had previous history of CVT. None
of the patients had a family history of CVT.
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The clinical features, complications and prognosis
of the included patients are described in Table 2. The
most frequently recorded symptom was headache
(n=39, 76.5%), followed by seizure (n=23, 45.1%). The
majority of patients had subacute onset of the symptoms.
The findings of the neurological examination indicate
that the majority of patients had no limb weaknesses,

Table 3 - Recorded CVT risk factors of 51 patients diagnosed with
CVT in King Fahad Central Hospital, in Jazan region between
2010 and 2019:

Risk factors n (%)
Infection of head and neck 1 2)
Head trauma 1 2)
Anemia 26 (50.98)
Dehydration 1 2)
Obesity 14 (27.5)
Hypercoagulapathy status:
Hereditary thrombophilia (3.9)
Protein C deficiency (15.7)
Protein S deficiency 29 (56.9)
Anti-thrombin IIT deficiency 7 (13.7)
Factor V Leiden mutation 1 2)
Anti-phospholipid syndrome 11 (21.7)
Systemic diseases:
Inflammatory bowel discase 1 2)
Thyroid disease 2 (3.9)
Systematic Lupus Erythematosus (SLE) 1 2)
Female-specific risk factors:
Pregnancy 2 (3.9)
Puerperium 15 (29.4)
Oral contraceptive pills (OCP) 8 (15.7)
Hormonal Replacement Therapy (HRT) 1 2)
Unknown risk factors 8 (15.7)

CVT - Cerebral Venous Thrombosis

Daghriri et al

numbness, loss of sensation, or palsy (n=37, 72.5%).
However, 15 patients suffered from either upper or
lower limb weaknesses. Finally, the mean duration of
the symptoms and signs was 25 days.

Venous infarction and haemorrhage were the most
common acute complications among the included

CVT patients (n=7, 13.7%), followed by coma (n=2,

Table 4 - Radiological features of 51 patients diagnosed with CVT in
King Fahad Central Hospital, in Jazan region between 2010

and 2019.
Radiological features n (%)
Used modalities
CT scan 31 60.8
MRI 21 56.9
CT venogram 25 49
MR venogram 5 9.8
Parenchymal lesion
Hemorrhagic lesion 15 29.4
Non-hemorrhagic lesion 24 47.1
Subarachnoid hemorrhage 2 3.9
No parenchymal lesion 10 19.6
Involved sinuses/veins
Superior sagittal sinus 33 64.7
Inferior sagittal sinus 4 7.8
Transverse sinus 39 76.5
Sigmoid sinus 27 52.9
Straight sinus 10 19.6
Deep cerebral vein 1 2
Internal jugular vein 18 35.3
Cortical vein 2 3.9
Number of involved sinuses/veins
One 14 27.5
Two 7 13.7
More than 2 29 56.9

Table 5 - Comparison between different studies conducted in Saudi Arabia to investigate clinical features of CVT.

City: period of records review

Jazan: 2010 -2019

Khobar: 2008-2018"

Jeddah & Al-Baha

Riyadh: 2005-2008'

[Reference] Current study 1990-20107

Number of patients 51 26 111 22

Mean age of patients 33.33 29.4 29.5 38.3

Most common clinical 1-Headache 1-Headache 1-Headache 1-Headache

presentation 2-Seizure 2-Unilateral weakness 2-Focal neurological deficit 2-Seizure
3-Vomiting 3-CN palsy 3-Seizure 3-Focal neurological deficit

Most common risk factors 1-Protein S deficiency 1-OCP/postpartum 1-Pregnancy /puerperium 1-OCP
2-Anemia 2-Infection 2- antiphospholipid antibody 2-Protein S deficiency

3-Puerperium 3-Trauma and hereditary syndrome 3-Unkown
thrombophilia 3-OCP

Most common involved sinuses

Most common type of
parenchymal lesion on imaging

1-Transverse sinus
2-Superior sagittal sinus
3-Sigmoid sinus

Non-hemorrhagic lesion

1-Transverse sinus
2-Superior sagittal sinus
3-Sigmoid sinus

Hemorrhagic lesion

Superior sagittal sinus

Not mentioned

1-Transverse sinus
2-Sigmoid sinus
3-Superior sagittal sinus

Hemorrhagic lesion
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3.9%). However, the majority of the patients did not
experience any acute complications (n=39, 76.5%).
Regarding chronic complications, epilepsy was the
most common complication, affecting 13 patients
(25.5%), while eight patients (15.7%) experienced
focal neurological deficit. Nevertheless, the majority
of the patients (n=35, 68.6%) did not develop any
chronic complications. The majority of the patients
had a favourable prognosis, with 34 patients (66.7%)
having a complete recovery. Only 14 patients (27.5%)
recovered with disability and only one patient was
recorded to have died due to CVT.

The recorded risk factors of CVT are described in
Table 3. The most commonly recorded risk factor was
protein S deficiency (n=29, 57%), followed by anaemia
(n=26, 51%). Although protein S deficiency can be
manifested during the acute phase of thrombosis, the
average duration between incidence of CVT and time
of protein S measurement among patients identified
with protein S deficiency was 2.8 months. Detection
of protein S deficiency after the acute phase of the
thrombosis may suggest a true deficiency of protein
S among our sample of patients. Finally, the most
frequently recorded female-specific risk factors were
puerperium (n=15, 29.4%) and Oral Contraceptive
Pills (n=8, 15.7%).

Data concerning the radiological features of the
included patients are displayed in Table 4. The most
frequently utilised modalities were CT scan and MRI.
The majority of the patients had non-haemorrhagic
parenchymal lesions (n=24, 47%). The most frequently
involved sinus was the transverse sinus (n=39, 76.5%)
and more than half of the patients had more than one
sinus involved.

Most of the patients with CVT received warfarin
(n=39, 76.5 %), and 14 patients (27.5 %) were treated
with low-molecular-weight heparin (LMWH). The
number of patients who received dual treatment with
both warfarin and LMWH was 13 (25.5 %), while 11
patients (21.6%) were treated with anticoagulants other
than warfarin and LMWH.

Discussion. This study was a retrospective review of
the medical records of 51 patients diagnosed with CVT
in Jazan region between 2010 and 2019. The majority
of the patients were females and the most frequently
recorded chronic disease among this sample of patients
was hypertension. Most of the patients suffered headache
and seizure, but the majority of the patients had no
limb weaknesses, numbness, loss of sensation or palsy.
The most commonly recorded risk factor was protein
S deficiency and the most frequently recorded female-
specific risk factor was puerperium. The majority of the
patients had non-haemorrhagic parenchymal lesions.
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The most frequently recorded acute complications
were venous infraction and haemorrhage, while the
most common chronic complication was epilepsy. By
using warfarin and LMWH as treatment options, the
majority of the patients had complete recovery and only
one mortality was recorded.

The findings of the current investigation can be
compared to other similar studies conducted in Saudi
Arabia. Table 5 summarises the comparison between
the current study and other similar studies, such as the
Khobar study,”® Jeddah and Al-Baha’ and Riyadh'* in
Saudi Arabia. The number of medical records included
varied between 111 and 22, and the majority of the
patients in all the studies were females. The average age
of the patients varied between 29 and 38 years. The
most common symptoms recorded in all the studies
was headache. However, protein S deficiency was the
most frequently reported risk factor in the current
investigation, while other factors relating to OCP
and pregnancy were more common in other studies.
Similarly, none of the other studies included in Table 5
reported anaemia as a risk factor, which may indicate an
association between anaemia and CVT in Jazan region.
The involvement of sinuses in CVT was similar in all
the studies. Finally, unlike our study, haemorrhagic
lesion was recorded to be the most common type of
parenchymal lesion.

In addition to the high incidence of CVT among
females reported in the Saudi studies, this pattern is also
observed in other international studies. This indicates
the high association between pregnancy-related factors
and incidence of the disease.'>'” However, anaemia was
indicated in our investigation as one of risk factors that
was frequently reported among patients in our cohort.
This is similar to what was observed in a Tunisian study
involving 160 patients with CVT, where it was noted
that anaemia was one of the main risk factors of the
disease.'® It is possible to argue that detecting anaemia
as a risk factor of CVT in Jazan region is related to the
higher prevalence of hemoglobinopathies in the south
of Saudi Arabia."”

The majority of the cases identified in our
investigation recovered, with no acute or chronic
complications. This is similar to the findings of similar
studies conducted in Saudi Arabia, where the recovery
rate reached 66%’ and 82%.' This is also similar to the
recovery rate detected in our study, which reached 66%
of the identified cases.

Only one case of mortality was detected in the
current investigation, suggesting a low mortality rate
among patients diagnosed with CVT. This notion is
supported by similar low mortality rates detected in
other studies.”'>**?! However, the mortality due to CVT

Neurosciences 2021; Vol. 26 (1) 19
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has been reported to increase among older populations
suffering from the disease and among those who are
suffering from other comorbidities, such as sepsis and
malignancy.”

This study has several strengths and weaknesses. The
investigation was able to identify patients diagnosed
with CVT in Jazan region, where the number of
patients was relatively high in comparison with other
similar studies conducted in Saudi Arabia. Additionally,
this investigation was able to identify the demographic
and clinical characteristics of CVT patients and identify
the frequency of risk factors pertaining to a population
that has not been studied before. The weaknesses of this
investigation are related to the retrospective nature of
this study and its dependence on the medical records
of patients, many of which were excluded due to being
incomplete.

In conclusion, The demographic and clinical
presentation of CVT in Jazan region is similar to other
local and international studies. The frequency among
female patients was higher in our cohort of patients
in a similar pattern to other similar studies. However,
unlike other similar studies conducted in Saudi Arabia,
anaemia was recorded as a frequent risk factor for the
disease.

Recommendation for future research. The findings
of this investigation suggest a need to conducted further
research to assess the possible association between
prevalence of anaemia in Jazan region and the incidence

of CVT.
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