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Abstract

Background: Cerebral venous sinus thrombosis (CVST) is a rare thrombotic disease with its estimated
annual incidence of 3-4 cases per million. Patients with genetic thrombophilia such as prothrombin
G20210A mutation display a higher propensity to CVST when compared to other venous thrombosis. The
aim of the study was to assess the significance of prothrombin G20210A mutation as a risk factor for
patients with CVST.

Objective: This study aimed to assess the significance of prothrombin G20210A mutation as a risk factor
for patients with CVST at Sohag University Hospital.

Methods: This case control study was carried out on 56 participants. They were divided into two equally
groups; case group [diagnosed with CVST], control group [healthy participants]. Participants were subjected
to the following: genetic and acquired risk factors for thrombosis including prothrombin gene (G20210 A)
mutation, whereas patients’ group were subjected to history of previous thrombosis, duration of illness,
presenting symptoms, oral contraceptives or HRT usage, vasculitis, hematological disorders, presence of
papilledema and cranial nerve palsy, Glasgow Coma Scale (GCS), Modified Rankin Score (mRs) at
discharge.

Results: In the current study, 14.29 % of CVST patients were heterozygous for the prothrombin G20210A
mutation while only one person (3.57%) in the control group showed this mutation. CoCS/HRT and protein
S deficiency were significantly higher in cases than controls . mRs at admission was insignificantly related
to prothrombin gene mutation (p=0.134). mRs at discharge of patients with gene mutation group and the
group of patients without mutation was not statistically significant. Regarding radiological findings of
positive and negative groups there were insignificant difference between them.

Conclusions: Our study revealed that although the prevalence rate of PTH gene mutation in our CVST
patients was higher than reported in previous studies it is still statistically insignificant risk factor for CVST,
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Introduction:

The estimated yearly incidence of cerebral venous Diagnostic errors and delays are not uncommon.
sinus thrombosis (CVST), a rare thrombotic @9

disorder, is 3-4 occurrences per million . Blood clotting in the dural venous sinuses, cortical
Recent research, however, indicated a signify- veins, and the proximal segment of the jugular
cantly higher prevalence of 13.2-15.7 incidents veins are symptoms of cerebral venous sinus
per million® thrombosis (CVST) ©
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Every age group may be impacted. However, due
to pregnancy, puberty, and the use of oral
contraceptives (OCPs), there is a slight prevalence
among young women' ©

There are many risk factors that have been linked
to CVST, which makes determining the cause
extremely difficult. As an illustration, a research
from Italy found a significant link between CVST
and oral contraceptive use.”

Additionally, compared to other venous
thrombosis, patients with genetic thrombophilia,
such as the prothrombin G20210A mutation, have
a higher predisposition to CVST ©

The symptoms can include a headache, convulsi-
ons, focal neurological indications, impaired me-
ntal status, or any combination of these. The
frequency of CVT is modest among people who
experience these neurologic symptoms. © 19
Visualizing clots directly or indirectly in the
brain's venous circulation is a key component of
CVT diagnosis. The imaging techniques that are
employed in clinical practice include non-contrast
CT (NCCT), non-contrast CT with CTV, routine
MRI without vascular imaging (R-MRI), or struct-
ural MRI with specialized contrast-enhanced mag-
netic resonance venography ‘** ? Ppatients with
CVST may recover fully or experience neurologi-
cal impairments that last a lifetime.

Methodology:

Study Design and patients:

A total of 56 people were involved in this case
control research. They were split evenly into two
groups: the case group (participants with a
diagnosis of CVST), and the control group
(participants in good health). Between October
2019 and October 2020, they were admitted into
the Sohag university hospital's neurology unit ,
Sohag governorate , Egypt. CVST was identified
as a consequence of a neurologist's assessment of
the clinical signs and symptoms as well as the
MRI and MRV scan results.

The Sohag Faculty of Medicine's Scientific and
Ethical Committees gave this study their blessing.
All of the subjects gave their informed consent.
Patients having ischemic strokes, lesions that
occupied space, subdural hematoma, subarachnoid
hemorrhage, or fungal infections of the rhino- or
oto-cerebral regions were disqualified.

A total of 28 people made up the healthy control
group, who were all of the same age, sex, and
176

geographic origin as the CVT group with a 22-42
year age range and a mean age of 28x71. All
demographic information, inherited and acquired
thrombosis risk factors, including the prothrombin
gene G20210 A mutation were noted. Three men
and 25 women who were referred to our Institute
between October 2019 and October 2020 for a
first episode of CVT made up the case group of 28
consecutive, unrelated individuals that we
investigated. MR venography and brain MRIs
were used to diagnose CVT. Subcutaneous low
molecular weight heparin was frequently used as
the first line of treatment, followed by oral antico-
agulants, symptomatic medications (anticonvuls-
ants, analgesics), and lowering of elevated intrac-
ranial pressure. Both the demographic data and
the medical information were documented. The
length of the sickness and the symptoms that
presented themselves, including headache, nausea,
seizures, focus deficit, visual impairment, diplo-
pia, and altered sensorium were noted. The use of
oral contraceptives or HRT, vasculitis, and
hematological diseases were identified, as well as
a history of prior thrombosis. The presence of
cranial nerve palsy and papilledema was noted.
The National Institutes of Health Stroke Scale
(NIHSS) and the Global Coma Scale (GCS) were
used to evaluate consciousness at admission.
Modified Rankin score (mRs) was used to eval-
uate the prognosis at discharge. All patients had a
hemogram, liver and kidney function tests, and
serum electrolytes done as basic investigations.
The patients' inherited and acquired CVST risk
factors were evaluated: Antithrombin 11, protein
C, and protein S deficiency; presence of lupus
anticoagulant; prothrombin gene G20210A muta-
tion.

Finding a mutation in the prothrombin gene (FlI
G20210A): G to by using the PCR-RFLP app-
roach, a substitution at nucleotide 20210, which is
located in exon 14 of factor Il, was also investi-
gated. Using the forward primer
5TCTAGAAACAGTTGCCTGGC3' and the
reverse primer
5ATAGCACTGGGAGCATTGAAGCS3'a region
of 345 bp of exon 14 was amplified. For factor V,
PCRs were conducted under the same circums-
tances. While 20210G remained undigested (345
bp) following digestion with Hind 111, 20210
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Aallele was digested into two pieces of 322 and
23 bp 4

Statistic Analysis

IBM, Chicago, Illinois, USA's SPSS v25 was used
for the statistical study. Histograms and the
Shapiro-Wilks test were employed to assess the
normality of the data distribution. Unpaired
student t-test was used to evaluate quantitative
parametric data that were reported as mean and
standard deviation (SD). The Mann Whitney-test
was used to analyze quantitative non-parametric
data that were given as median and range. When
necessary, qualitative data were compared using
the chi-square (X2) or Fisher's Exact test and
reported as a number and a percentage. Statistical
significance was defined as a two tailed P value
0.05.

Results:

There was no statistically significant difference in
any of the demographic factors between CVST
cases and healthy controls. In the current inves-
tigation, only one person (3.57%) in the control
group had the prothrombin G20210A mutation,
which had a non-statistically significant p value
(p=0.352), but 14.29% of CVST patients had it.
Protein S deficiency and CoCS/HRT levels were
considerably greater in patients compared to con-
trols. accordingly (P = 0.005 and 0.023). The
other risk factors, however, did not differ signific-
antly between the case group and the control
group. (Table 1)

Table 1: Demographic data and risk factors of cases and controls

Cases Controls P value
(n =28) (n =28)
Age (years) 29.82+7.30 28.71+5.09 0.513
Male 3 (10.71%) 3 (10.71%)
Gender Female 25 (89.29%) | 25 (89.29%) !
. Rural 17 (60.71%) 15 (53.57%)
Residence Urban 11(39.29%) | 13 (46.43%) 0.589
Housewife 22 (78.57%) 20 (71.43%) 0.759
Occupation Employee 3 (10.71%) 4 (14.29%) 1
Student 3 (10.71%) 4 (14.29%) 1
CoCS/HRT 16 (57.14%) 5 (17.86%) 0.005*
Postpartum 4 (14.29%) 0 (0%) 0.112
Pregnancy 1 (3.57%) 2 (7.14%) 1
Postoperative 4 (14.29%) 0 (0%) 0.112
Anti-thrombin 3 deficiency 5 (17.86%) 1 (3.57%) 0.193
Protein S deficiency 6 (21.43%) 0 (0%) 0.023*
Protein C deficiency 1 (3.57%) 1 (3.57%) 1
Prothrombin G20210A mutation 4 (14.29%) 1 (3.57%) 0.352
Anemia 5 (17.86%) 2 (7.14%) 0.422
Vasculitis 3 (10.71%) 0 (0%) 0.236
History of Previous thrombosis 2 (7.14%) 0 (0%) 0.491

Data represented as mean + SD or frequency and percent (%).

NIHSS ranged between 0 and 22 with a median
value of 3.50. GCS ranged between 9 and 15 with
a mean value of 13.43 + 2.06. There were 25
(89.29%) patients had a headache, 11 (39.29%)
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patients had seizures, 13 (46.43%) patients had
focal neurological deficit, 13 (46.43%) patients
had altered consciousness and 6 (21.43%) patients
had papilledema. (Table 2)
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Table 2: Clinical features of CVST patients at admission and
radiological findings in CVST patients presented in table 2

Cases

(n=28)
NIHSS at admission 3.50 (0-22)
GCS (admission) 13.43 + 2.06

Headache

25 (89.29%)

Seizures

11 (39.29%)

Focal neurological deficit

13 (46.43%)

Altered consciousness

13 (46.43%)

Papilledema

6 (21.43%)

Radiological findings

Superior sagittal sinus

16 (57.14%)

Inferior sagittal sinus

3(10.71%)

Straight sinus

4 (14.29%)

Transvers sinus

18 (64.29%)

Sigmoid sinus

14 (50.00%)

Single

11 (39.29%)

Number of sinuses Multiple

17 (60.71%)

Cortical veins

17 (60.71%)

Internal jugular vein

2 (7.14%)

Non hemorrhagic (Ischemic) parenchymal lesion

17 (60.71%)

Hemorrhagic parenchymal lesion

9 (32.14%)

Data presented as Mean + SD, Median, frequency (percent).

All clinical features of the CVST were insignificantly different between single sinus thrombosis
and multiple sinus affection. (Table 3)

Table 3: Association between number of thrombosed sinuses and
clinical features of the CVST patients

Single Multiple P value

(n=11) (n=17)
NIHS at admission 3 5 0.141
GCS (admission) 14.09 + 1.38 13.00 + 2.35 0.176
Headache 11 (100%) 14 (82.35%) 0.499
Seizures 4 (36.36%) 7 (41.18%) 1
Focal neurological deficit 4 (36.36%) 9 (52.94%) 0.460
Altered consciousness 5 (45.45%) 8 (47.06%) 1
Papilledema 1 (9.09%) 5 (29.41%) 0.355

Data presented as Mean + SD, Median, frequency (percent

mRs was significantly lower at discharge compared to admission (P <0.001). (Table 4)

Table 4. Comparison between mRs of CVST patients at admission and discharge

Admission Discharge P value
(n=28) (n=28)
mRs 2.00 1.00 <0.001*

Data presented as median

All the Demographic data were insignificantly different between patients with PTH
gene mutation and those without gene mutation. (Table 5)
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Table 5: Association between demographic variables and PTH gene mutation

+ve -ve P value
(n=4) (n=24)
Age (years) 31.00 + 5.48 29.63 + 7.64 0.731
25 — 37 16 — 43
Gender Male 1 (25%) 2 (9.80%) 0.445
Female 3 (75%) 22 (8.33%)
Residence Rural 2 (50%) 15 (62.50%) 0.642
Urban 2 (50%) 9 (37.50%)
Occupation Housewife 3 (75%) 13 (54.17%) 0.624
Employee 0 (0%) 10 (41.67%) 0.264
Student 1 (25%) 0 (0%) 0.143
As regard clinical presentations of CVST patients was significantly higher in patients with PTH gene
there was no significant difference between mutation than those without gene mutation (P
patients with PTH gene mutation and those =0.022). (Table 6)
without gene mutation, except papilledema which
Table 6: Association between PTH gene mutation and both risk factors and clinical
presentation of CVST patients.
+ve -ve P value
(n=4) (n=24)
mRs at admission 15 1 0.134
mRs at discharge 2.4 1.2 0.217
NIHS at admission 2.00 4.50 0.174
GCS (admission) 15.00+ 0 13.17 £ 2.12 0.101
Headache 4 (100%) 21 (41.18%) 1
Seizures 1 (25%) 10 (41.67%) 1
Focal neurological deficit 2 (50%) 11 (45.83%) 1
Altered consciousness 0 (0%) 13 (54.17%) 0.102
Papilledema 3 (60%) 3 (12.50%) 0.022*

Data presented as Mean + SD, Median, frequency (percent)

Regarding radiological findings of positive and negative groups there were insignificant difference
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Figure 1: Radiological findings of CVST patients with PTH gene mutation and

those without gene mutation
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Discussion

In all stroke syndromes, cerebral venous sinus
thrombosis (CVST) accounts for about 0.5%. The
many CVST presentations can make diagnosis
challenging. Additionally, the condition may be
harmful because a significant number of individu-
als have increased intracranial pressure (ICP), loc-
alized infarcts, and intracerebral hemorrhage.
Our research supported the findings of Bonc-
oraglio et al. ®® who found no association betwe-
en the prothrombin gene mutation G20210 A and
CVST (P > 0.05). There was no statistically signi-
ficant difference between the prothrombin
G20210A mutant patients and the control group,
according to Altinisik et al* ¢” (P >.01). Our
findings supported those of Ashjazadeh et al- ¥,
who likewise came to the conclusion that the
prevalence of the prothrombin 11 (G20210A)
mutation in CVST patients was not statistically
significant (p=1).

In line with our present research, a study with 16
Lebanese individuals with CVST, Otrock et al- ®
observed that the factor 11 G20210A mutation was
not a risk factor for CVST.

Our findings are at odds with those of Lichy et al
@9 and numerous other investigations, which
found a statistically significant association betw-
een the prothrombin G20210 A mutation and
CVST @ Aadditionally, Martinelli et al- ®" found
that women who take OCP who have the
prothrombin 11 (G20210A) gene mutation have an
increased chance of developing CVST. In line
with Reuner et al- ®?, Bombeli et al' ®, and Rodr-
igues et al' ®®, we also discovered that patients
with CVST tended to use oral contraception more
frequently (57.14%) than healthy controls
(17.86%). This difference was statistically signi-
ficant (p = 0.023). Martinelli et al.'s ®V study
indicated that oral contraceptives are highly linked
to CVST, raising the risk by a factor of about 20.
This finding is similar to that of our study. Pan et
al ® observed that the proportion of oral
contraceptive use and HRT in Chinese female
patients with CVST (18.3%) was lower than what
was seen in our study.

Vasculitis was discovered in 10.71% of the indiv-
iduals in our investigation, and Yilgor et al' ¢
observed a similar result. However, the
prospective multinational observational research
ISCVT, which included patients with symptom-
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matic CVT who were over 15 years old, indicated
that only 3% of CVST had vasculitis®®
According to Boncoraglio et al' *® and Pan et al.
Pan, the transverse sinus was the sinus most
frequently implicated, followed by the sagittal
sinus. This finding is consistent with our findings.
On the other hand, according to Kalita et al- ©7,
42.2% of CVST had sigmoid sinus thrombosis,
which was followed by equal thrombosis of the
superior sagittal and transverse sinuses in 62.5%
of cases.

Except for papilledema, which was more common
in patients with the mutation than in patients
without the mutation (P = 0.022), we did not find
any statistically significant differences between
clinical features, radiological findings, or outcome
in patients with prothrombin gene G20210A
mutation compared to those without the mutation.
According to a different study by Kalita et al- ",
the weight of risk factors had no bearing on the cl-
inical severity, MRI results, degree of MRV abno-
rmalities, or outcome. Contrarily, Ventura et al-¢®
discovered that recently identified thrombophilic
factors, such as the prothrombin G20210A
mutation, appear to be important in the etiology of
CVT in patients who have already been diagnosed
with the condition, with the potential for an
atypical and severe clinical presentation.

In contrast to Coutinho et al' ®® who reported a
strong association between anemia and CVST
(patients vs. controls, 27% vs. 6.5%), our study
demonstrated that anemia was more common in
cases than control group but that difference was
not statistically significant. This could be
explained by the fact that most of our cases were
females, and a lower risk of CVT among women
with anemia might be related to the high
prevalence of female patients. Oral contraceptives
are a well-known CVT risk factor, however some
research has found that these medications also
lessen the risk of anemia, which may lead to a
lower prevalence of anemia among women with
CVT. No statistically significant association was
discovered in our investigation.

Our results are in direct opposition to those of
Roosendaal et al®®, who found that in familial
instances, carriers of protein C deficiency had a
higher risk of thrombosis than relatives without a
deficit.
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But our research has significant drawbacks. Small
sample size is first. Second, it is difficult to draw
generalizations from the study sample because
most of the participants lived in the Sohag
Governorate and all data were gathered at Sohag
University Hospital. Thirdly, we did not assess
other inherited risk factors such as FV
G1691A(Leiden), FV H1299R (R2), MTHFR
C667T, B-Fibrinogen -455 GA, PAI-1 4G/5G, and
APO E genotype mutations which may overlap
with PTH gene mutation in patients with CVST.

Conclusions

Despite the fact that the prothrombin gene
G20210A mutation was not determined to be a
significant risk factor for CVST in the current
investigation, the prevalence rate of PTH gene
mutation in our CVST patients was higher than
that discovered in earlier studies carried out in
Africa and Asia. Our findings also showed a
strong association between CVST and the use of
oral contraceptives or hormone replacement
treatment.

Acknowledgements

I would give acknowledgment to our resident
doctors in the neurology department of Sohag
university hospital

Ethics

Ethical approval for this study was obtained from
the ethics committee of the University

of Sohag.

Conflict of Interest Statement
The authors have no conflicts of interest to
declare.

Funding
The authors declare that the have no funding of
any research relevant to this article.

Author Contributions

A.B.,G.F., E.H.designed the study. M.A. and
M.K. gathered data. All authors contributed to

the interpretation of the data. All authors edited
the manuscriptand approved the final version of
the manuscript.

References

1. Stam J. Thrombosis of the cerebral veins and
sinuses. N Engl J Med. 2005;352:1791-8.

181

2. Coutinho JM, Zuurbier SM, Aramideh M, Stam J.
The incidence of cerebral venous thrombosis: a
cross-sectional study. Stroke. 2012;43:3375-7.

3. Ferro JM, Canhdao P, Stam J, Bousser MG,
Barinagarrementeria F, Massaro A, et al. Delay in
the diagnosis of cerebral vein and dural sinus
thrombosis: influence on outcome. Stroke.
2009;40:3133-8.

4. Liberman AL, Gialdini G, Bakradze E, Chatterjee
A, Kamel H, Merkler AE. Misdiagnosis of Cerebral
Vein Thrombosis in the Emergency Department.
Stroke. 2018;49:1504-6.

5. Zuurbier SM, Coutinho JM. Cerebral Venous
Thrombosis. Adv Exp Med Biol. 2017;906:183-93.

6. Hameed B, Syed NA. Prognostic indicators in
cerebral venous sinus thrombosis. J Pak Med
Assoc. 2006;56:551-4.

7.Jia LY, Hua Y, Ji XM, Liu JT. Correlation analysis
of internal jugular vein abnormalities and cerebral
venous sinus thrombosis. Chin Med J (Engl).
2012;125:3671-4.

8. Dentali F, Crowther M, Ageno W. Thrombophilic
abnormalities, oral contraceptives, and risk of
cerebral vein thrombosis: a meta-analysis. Blood.
2006;107:2766-73.

9. Alons IME, Goudsmit BFJ, Jellema K, van
Walderveen MAA, Wermer MJH, Algra A. Yield
of Computed Tomography (CT) Angiography in
Patients  with  Acute  Headache, @ Normal
Neurological Examination, and Normal Non
Contrast CT: A Meta-Analysis. J Stroke
Cerebrovasc Dis. 2018;27:1077-84.

10. Devasagayam S, Wyatt B, Leyden J, Kleinig T.
Cerebral Venous Sinus Thrombosis Incidence Is
Higher Than Previously Thought: A Retrospective
Population-Based Study. Stroke. 2016;47:2180-2.

11. Saposnik G, Barinagarrementeria F, Brown RD,
Jr., Bushnell CD, Cucchiara B, Cushman M, et al.
Diagnosis and management of cerebral venous
thrombosis: a statement for healthcare professionals
from the American Heart Association/American
Stroke Association. Stroke. 2011;42:1158-92.

12. Ferro JM, Bousser MG, Canhado P, Coutinho JM,
Crassard I, Dentali F, et al. European Stroke
Organization guideline for the diagnosis and
treatment of cerebral venous thrombosis - endorsed
by the European Academy of Neurology. Eur J
Neurol. 2017;24:1203-13.



SOHAG MEDICAL JOURNAL
Vol. 27 No( 2) 2024

Prothrombin G 20210 A mutation in Patients with Cerebral Venous Sinus

Ahmed Borai

13. de Bruijn SF, de Haan RJ, Stam J. Clinical features
and prognostic factors of cerebral venous sinus
thrombosis in a prospective series of 59 patients.
For The Cerebral Venous Sinus Thrombosis Study
Group. J  Neurol Neurosurg  Psychiatry.
2001;70:105-8.

14. Ashjazadeh N, Poursadeghfard M, Farjadian S.
Factor V G1691A and prothrombin G20210A gene
polymorphisms among lranian patients with
cerebral  venous thrombosis. Neurol Asia.
2012;17:199-203.

15. Bousser MG, Ferro JM. Cerebral venous
thrombosis: an update. Lancet Neurol. 2007;6:162-
70.

16. Boncoraglio G, Carriero MR, Chiapparini L, Ciceri
E, Ciusani E, Erbetta A, et al
Hyperhomocysteinemia and other thrombophilic
risk factors in 26 patients with cerebral venous
thrombosis. Eur J Neurol. 2004;11:405-9.

17. Altinisik J, Ates O, Ulutin T, Cengiz M, Buyru N.
Factor V Leiden, prothrombin G20210A, and
protein C mutation frequency in Turkish venous
thrombosis patients. Clin Appl Thromb Hemost.
2008;14:415-20.

18. Otrock ZK, Taher AT, Shamseddeen WA, Mahfouz
RA. Thrombophilic risk factors among 16 Lebanese
patients with cerebral venous and sinus thrombosis. J

Thromb Thrombolysis. 2008;26:41-3.

19. Lichy C, Dong-Si T, Reuner K, Genius J,
Rickmann H, Hampe T, et al. Risk of cerebral
venous thrombosis and novel gene polymorphisms
of the coagulation and fibrinolytic systems. J
Neurol. 2006;253:316-20.

20. Le Cam-Duchez V, Bagan-Triquenot A, Ménard
JF, Mihout B, Borg JY. Association of the protein
C promoter CG haplotype and the factor Il
G20210A mutation is a risk factor for cerebral
venous thrombosis. Blood Coagul Fibrinolysis.
2005;16:495-500.

21. Martinelli 1, Sacchi E, Landi G, Taioli E, Duca F,
Mannucci PM. High risk of cerebral-vein
thrombosis in carriers of a prothrombin-gene

182

mutation and in users of oral contraceptives. N Engl
J Med. 1998;338:1793-7.

22. Reuner KH, Ruf A, Grau A, Rickmann H, Stolz E,
Juttler E, et al. Prothrombin gene G20210-->A
transition is a risk factor for cerebral venous
thrombosis. Stroke. 1998;29:1765-9.

23. Rodrigues CA, Rocha LK, Morelli VM, Franco
RF, Lourenco DM. Prothrombin G20210A
mutation, and not factor V Leiden mutation, is a
risk factor for cerebral venous thrombosis in
Brazilian  patients. J  Thromb  Haemost.
2004;2:1211-2.

24. Pan L, Ding J, Ya J, Zhou D, Hu Y, Fan C, et al.
Risk factors and predictors of outcomes in 243
Chinese patients with cerebral venous sinus
thrombosis: A retrospective analysis. Clin Neurol
Neurosurg. 2019;183:105384.

25. Yilgér A, Tombul T, Milanlioglu A.
Evaluation of patients with cerebral venous sinus
thrombosis. Turk J Cerebrovasc Dis. 2014;20:52-5.

26. Ferro JM, Canhdo P, Stam J, Bousser MG,
Barinagarrementeria F. Prognosis of cerebral vein
and dural sinus thrombosis: results of the
International Study on Cerebral Vein and Dural
Sinus Thrombosis (ISCVT). Stroke. 2004;35:664-
70.

27. Kalita J, Misra UK. Cerebral Venous Sinus
Thrombosis Presenting Feature of Systemic Lupus
Erythematosus. J Stroke Cerebrovasc Dis.
2017;26:518-22.

28. Ventura P, Cobelli M, Marietta M, Panini R, Rosa
MC, Salvioli G. Hyperhomocysteinemia and other
newly recognized inherited coagulation disorders
(factor V Leiden and prothrombin gene mutation)
in patients with idiopathic cerebral vein thrombosis.
Cerebrovasc Dis. 2004;17:153-9.

29. Coutinho JM, Stam J, Canhdo P,
Barinagarrementeria F, Bousser MG, Ferro JM.
Cerebral venous thrombosis in the absence of
headache. Stroke. 2015;46:245-7.

30. Rosendaal FR. Venous thrombosis: a multicausal
disease. Lancet. 1999;353:1167-73.



