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Abstract

Objective: Cerebral venous sinus thrombosis (CVST) is an uncommon subtype of stroke.
Anticoagulation with heparin and warfarin is the recommended treatment. Direct Oral Anticoagulants
(DOACSs) have shown efficacy and safety in other thrombotic conditions and are being investigated for
use in CVST. Our study aims to investigate the clinical outcomes of patients with CVST treated with

Rivaroxaban.

Methods: This prospective observational study was carried out in Rehman Medical Institute for 20
months (August 2021 to April 2023). Patients aged 18-60 years with clinically stable CVST were
enrolled in study. Patients were treated with heparin followed by rivaroxaban, and follow-up visits
were scheduled at 3, 6 and 12months. The primary outcome included recanalization, secondary
outcomes included bleeding episodes, non-resolution of CVST, time to recanalization, recurrence of
VTE, and functional recovery of the patient. Information was recorded in predefined proforma, and

anticoagulation duration was based on guidelines.

Results: The study included 18 patients with CVST. The majority of patients were female (83.3%)
with a mean age of 37.55+11.77 years. The cause of CVST was undetermined in most cases
(61.1%), followed by postpartum (22.2%) and pregnancy (11.1%). Multiple sinuses were involved in
half of the cases. At 3 months follow-up, full recanalization was achieved in 38.9%. At 6 months
follow-up, full recanalization was seen in 81.8% of patients. No clinically relavant bleeding event was
observed. There was no recurrence of CVST at 1-year follow up. All patients achieved full recovery

NIHSS 0.

Conclusion: Rivaroxaban is a safe and efficacious treatment option in CVST.
Keywords: Cerebral Venous sinus thrombaosis, rivaroxaban, anti-coagulant

Introduction

Cerebral venous sinus thrombosis (CVST) is a
relatively rare cause of stroke that can results
from complete or partial blockage of main
cerebral venous sinuses or cortical veins.! Only
1% of all strokes are registered as CVST
strokes, with an annual incidence ranging from
0.22 to 1.57 per 100,000. There is a known
geographical disparity in its incidence, with a
reported imaging prevalence of 11.05%, 95%ClI
[8.54-13.56%] from a Pakistani study.? CVST
patients are typically younger than those with
arterial types of strokes with female
predominance.
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The 2014 American Heart
Association/American Stroke Association
(AHA/ASA) guidelines state that
anticoagulation is suitable for patients with
acute CVST, even in the presence of
hemorrhage in venous infarct. The guidelines
recommend initial anticoagulation with heparin
in anticoagulant doses, followed by oral
Warfarin.34

Direct Oral Anticoagulants (DOACS) are a novel
group of drugs, such as Dabigatran,
Rivaroxaban, and Edoxaban, that directly
inhibit factor Xa or thrombin. They have been
proved to have similar efficacy as of
conventional anticoagulation with a 50%
reduction in bleeding risk in atrial fibrillation
(AF), deep vein thrombosis (DVT), and
pulmonary embolism (PE).>6 However, their
role is currently under discussion in cerebral
venous thrombosis.

A small RCT by Geisbusch et al. reported
Rivaroxaban has the same efficacy as of
Warfarin in treatment of CVST.” The VTE-AL
trial proved DOACs to be non-inferior to
Enoxaparin in treating VTE-AL.8 A systematic
analysis by Lee et al and a meta-analysis
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comprising six studies described DOACS are
noninferior to Warfarin in terms of
recanalization, and clinical recovery and safety
outcomes. °10 These findings suggest that
DOACSs could be a potential alternative to VKAs
due to their better safety profile, targeting a
single site in the coagulation cascade, and not
requiring INR monitoring. While clinical trials
are awaited to make DOACs a part of CVST
treatment guidelines.

A local study showed that Rivaroxaban is a
highly effective alternative to warfarin, with
clinical and radiological recovery observed in
50% of patients at 3 months and 38% at 6
months.’*  Another two researcher from
Pakistan have also described the similar
efficacy and safety of oral rivaroxaban as of
vitamin K anticoagulant (warfarin) in CVST.12.13
These findings suggest that Rivaroxaban could
be a suitable option for the treatment of CVST,
avoiding the concerns associated with warfarin.

In  our setting, lack of INR testing
standardization, patient/family compliance and
awareness issues, and drug/food interactions
causing fluctuations in INR are important
factors that lead to Warfarin related
complications frequently. In a study from
Karachi Pakistan described that 65.7% patients
on warfarin therapy were not aware of its side
effects and its food/drug interaction. More over
75% patients were not aware of INR testing
during Warfarin therapy.'* DOACs can be safe
alternative of Warfarin in our setup. Our study
aims to investigate the clinical outcomes of
patients with CVST treated with Rivaroxaban,
including vein recanalization, time to
recanalization, hemorrhagic events, and
recurrence.

Methods

This prospective observational study was
conducted at the Neurology/Stroke Unit of
Rehman Medical Institute, Peshawar from
August 2021 to April 2023. The study received
approval from the institute's ethical committee,
and all participants provided written informed
consent before joining the study.

The diagnosis of cerebral venous sinus
thrombosis (CVST) was confirmed through
magnetic resonance venography brain in all
cases. The study enrolled patients aged
between 18-60 years who were diagnosed with
thrombosis of cerebral veins and were clinically
stable. Clinically stable CVST was defined with
a Glasgow Coma Scale (GCS) score of > 10/15.
Patients who had major bleeding episode in last
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6 months, suffering from current or active
malignancy or comorbid conditions like renal
failure, heart failure, and liver cirrhosis were
excluded. Moreover, CVST associated with
sepsis or central nervous system infection was
also not included in study. All patients were
started on LMWH 1mg/kg twice daily and
switched to rivaroxaban 15mg twice daily on the
third day. After 21 days, the dose of rivaroxaban
was changed to 20mg once daily. Follow-up
visits were scheduled at 3, 6 and 12months,
and any bleeding or thrombotic events were
recorded. Follow-up imaging with magnetic
resonance venography was performed at 3
months and repeated at 6 or 12 months in
cases of partial resolution at 3 months. The
duration of anticoagulation was decided based
on guidelines depending upon the provoking
factor of CVST.

The primary outcome of the study was the
recanalization rate, which was assessed by
MRV at 3 and 6-month follow-ups by two
consultant  radiologists. The secondary
outcome included any bleeding episode, non-
resolution of CVST, time to recanalization,
recurrence of VTE, and functional recovery of
the patient.

Major bleeding was defined as life threatening
bleed that has led to a significant drop in
hemoglobin level requiring transfusion of at
least 2 units red blood cells. Hemorrhage into a
critical anatomical site like intracranial or
retroperitoneal cavity was also considered as
major bleed. Minor bleeding was categorized
into two categories: clinically relevant and
clinically non-relevant  bleeding. Clinically
relevant bleeding was defined as overt bleeding
that is less than a major bleeding but needs
medical intervention. All other bleeds were
considered clinically non relevant.

Functional recovery was assessed using the
"National Institute of Health Stroke Scale
(NIHSS)" scoring, which ranges from O
(minimum) to 42 (maximum). The score of 0
represents as an excellent clinical outcome; 1—
4 score represents minor disability; 5-15 shows
moderate  disability; 16-20  represents
moderate to severe disability; and 21-42
represents severe disability. The score was
recorded at follow-up visits.

All information was recorded in a predefined
proforma.
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Data Analysis

Data were analyzed using SPSS (version 24)
software. The percentage of recanalization,
defined as partial or complete resolution of
CVST, was calculated. Time to recanalization
was also analyzed. Clinical outcomes were
measured using the National Institute of Health
Stroke  Scale  (NIHSS) staging, with
percentages calculated for each score
category. Additionally, frequencies and
percentages of recurrent  thrombosis,
complications, and deaths were described

Results

The study enrolled a total of 18 cases,
consisting of 3 (16.7%) male and 15 (83.3%)
female participants, with an average age of
37.55+11.77 years.

Out of these 18 patients, the precipitating
factors for CVST remained unclear in 11
patients, accounting for 61.1% of the cases. In
four patients (n=4), CVST occurred postpartum,
accounting for 22.2% of the cases, while two
patients (n=2) experienced it during
pregnancy/gestation accounting for 11.1% of

the cases. In one patient (n=1), the underlying
cause for CVST was attributed to a
hypercoagulable state, accounting for 5.6% of
the cases.

In the 18 patients diagnosed with cerebral
venous sinus thrombosis (CVST), the sagittal
sinuses were found to be involved in (n=8) 8
patients, accounting for 44.4% of the cases,
while transverse sinus involvement was seen in
only one patient (n=1) , accounting for 5.6% of
the cases. Interestingly, almost half of the
cases, n=9 (50%), were found to have multiple
sinus involvement.

At 3 months follow-up on MRV Imaging, full
recanalization was seen in n=7 patients
(38.9%) at 3 months and n=9 patients (81.8%)
at 6 months.

Further analysis revealed that full canalization
was achieved at 3 months in patients who had
single sinus involvement as compared to
multiple sinuses, however the difference
remained statistically insignificant ( p 0.14).
Among the precipitating causes, most of the
cases of Pregnancy related CVST showed full
recanalization at 3 months as compared to
other causes ( p 0.02).

Table 2: Sinus involvement and precipitating factors in relation to recanalization outcomes
in patients with cerebral venous sinus thrombosis.

Full recanalization Partial P value
at 3months recanalization  at
3months
Sinus Single sinus 5 (71.4%) 4 (36.4%) 0.14
involveme involved
nt Multiple 2 (28.6%) 7 (63.6%)
sinuses
involved
Precipitati Pregnancy 5 (71.4%) 1(9.1%) 0.02
ng factor related
Hypercoagul 0(0.00%) 1(9.1%)
able state
Undetermin 2 (28.6%) 9 (81.8%)
ed

Our results showed that bleeding was not observed in any of the patients during therapy. Furthermore,
none of the patients included in the study experienced a recurrence of CVST during the follow-up period.
All patients recovered completely at 6months NIHSS being 0.

Discussion

CVST mainly affects young to middle-aged
adults. A study by Khan MWA and Chu Z et al.
has described age in early 30’s.16 Relatively
higher ages (mean 41 years) of CVST have
been reported in post covid CVST.Y” A large
meta-analysis comprises of 554 CVST cases in
British Columbia from 2000 to 2017 described
mean age of CVST as 50.9%.8 The
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discrepancy in this regard may be due to
etiological and racial differences in studies.

(CVST) predominantly affects females, as
observed in our present study. This finding is
consistent with Alvis-Miranda HR et al. and
Roeder et al.’®20 However, there are also
studies that have reported a more equal
distribution of gender among CVST
patients.1821 Another study by Prabhu et al. in
2022 reported 70% male predominance.??
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These discrepancies in gender distribution can
be due to the etiological factors of CVST, few of
them are more common in male gender e.g.,
smoking, polycythemia, hyperhomocystinemia,
while thrombophilia and hormone dependent
venous thrombosis predominant in females.

CVST carries a multifactorial etiology. A 2014
study by Zia A et al. reported that in Pakistan
the most common precipitating factor in their
CVST cases was infection (18%), followed by
postpartum state (17%)23 Alivs-Miranda HR et
al. found that in developed countries congenital
thrombophilia was the most common
precipitating factor.?® The 2020 systematic
review by Komro J et al. described exogenous
estrogen hormone therapy (EEHT) (54.5%) and
pregnancy or puerperal patients (36.4%) to be
common risk factors.?* These findings suggest
that multiple factors can contribute to the
development of CVST, and that the underlying
etiology may vary depending on the population
studied. In our study large number of patients
had indeterminant risk factor to CVST. The
reason may be the unavailability of appropriate
investigations facilities and resource limited
services.

CVST can affect different sinuses. Several
studies have investigated the sinuses involved
in it. About 73% transverse sinus involvement
was reported to involve in a study by Shahid et
al. 2! Xiuli Chu et al. described that 58.4% cases
had multiple sinus involvement. 25 Another
study by Khan MWA et al. reported multiple
sinus involvement in 66.6% of cases.'® This
finding is consistent with the results of our
present study.

Recanalization of the affected sinuses is a
crucial factor in determining the clinical
outcome of patients with CVST. In a systematic
review from 2022 by Nepal at al. complete
recanalization was seen in half of the patients
at 3months with both rivaroxaban and
warfarin?6. Relatively less patients in our study
achieved full recanalization at 3months and the
majority needed 6months anticoagulation for
full resolution. In this regard our results are
supported by a Systemic review by Arauz A et
al. in which complete recanalization was
achieved in 32.4% at 3 and 49.7% at
6months.?” A study from Pakistan showed that
only 39% patients being treated with
rivaroxaban were able to achieve full
recanalization even at 6 months.?® Possible
reasons for these discrepancies include
demographic and racial differences, magnitude
of sinus involvement, precipitating factor for
CVST and treatment strategies.
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The bleeding risk associated with the treatment
of CVST varies. The 2022 study by Jian YY et
al. reported a risk of minor bleeding with
rivaroxaban (7.9%) .2° The study by Fatima M
et al. (2021) reported bleeding events in 6% of
patients with cerebral venous sinus thrombosis
(CVST) receiving rivaroxaban.'? In contrast, in
our study, none of the patients developed
bleeding while receiving anticoagulation
therapy. Similarly, a study by Esmaeili et al.
(2021) found no cases of major bleeding in their
study.®° It should be noted that bleeding risk
with anticoagulation therapy for CVST is a
potential complication and requires careful
monitoring especially in case of Warfarin,
however the negligible risk of bleeding with
DOACs makes them the choice of agent for
treatment of CVST.

CVST related to pregnancy has a better
prognosis and lower mortality compared to
CVST caused by other factors. A study
conducted by Meng SH et al. (2021) supports
these findings, revealing that pregnancy-
related CVST has a lower mortality rate and a
better outcome than non-pregnancy-related
CVST.3 This is in favour of our results of good
prognosis and recovery of pregnancy related
CVST. This may be explained by the fact that
pregnancy related CVST is often detected and
treated earlier due to increased awareness and
surveillance in pregnant patients. Also,
pregnancy related CVST is commonly
associated with transient hypercoagulable
states, which may be easier to identify and
manage compared to other risk factors.

CVST recurrence has been documented in
literature especially in patients with non-
modifiable risk factors like thrombophilia etc.
Fatima et al. reported 3% of the study
population that developed recurrent CVST
within a span of six months.?8 However, in our
study none got recurrence in 1 year follow up.

Taken together, these findings suggest that
newer oral anticoagulants such as rivaroxaban
can offer safe and effective options for the
management of CVST, with potentially fewer
complications and better patient outcomes
compared to traditional therapies such as
warfarin.

Our study has certain limitations. Firstly, it's a
single center study comprises of small
population. Secondly, we have described the
outcome but have not compared rivaroxaban
with Warfarin which is still a recommended
treatment for CVST. Thirdly, we took only
clinically stable patients that may have
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underestimated the bleeding complications and
functional outcome.

Conclusion

Rivaroxaban is an effective and safe alternative

to

Warfarin in treating CVST. Complete

recanalization is achieved in majority patients at
6 months. Single sinus disease and Pregnancy
related CVST achieved recanalization at 3
months. All patients achieved full functional
recovery. No patient developed bleeding
complication or recurrence over 1 year follow
up. Further studies are needed to validate our
findings and bring Rivaroxaban in place of
Warfarin in treatment of CVST.

References

1.

40

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

Mubarak F, Azeemuddin M, Anwar SSM,
Nizamani WM, Beg M. In-hospital Imaging
Prevalence, Patterns of Neurological
Involvement in Cerebral Venous Sinus
Thrombosis: Analysis from Pakistan.
JAMMR 2018.25(4): 1-9.

AHA Saposnik G, Barinagarrementeria F,
Brown RD Jr, 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.

Fan Y, Yu J, Chen H et al. Chinese Stroke
Association  guidelines  for  clinical
management of cerebrovascular disorders:
executive summary and 2019 update of
clinical management of cerebral venous
sinus thrombosis. Stroke &amp; Vascular
Neurology 2020;5:e000358.

Hart RG, Diener HC, Yang S, et al
Intracranial hemorrhage in atrial fibrillation
patients during anticoagulation  with
warfarin or dabigatran: the RELY trial.
Stroke 2012; 43: 1511-1517.

Geisbusch C, Richter D, Herweh C, et al.
Novel factor Xa inhibitor for the treatment of
cerebral venous and sinus thrombosis: first
experience in 7 patients. Stroke 2014; 45:
2469-2471.

Cohen AT, Lip GY, De Caterina R, etal.
State of play and future direction with
NOACs: an expert consensus. Vascul
Pharmacol. 2018;106:9-21.

Ferro JM, Coutinho JM, Dentali F, et al.
Safety and Efficacy of Dabigatran Etexilate
vs Dose- Adjusted Warfarin in Patients

10.

11.

12.

13.

14.

15.

16.

17.

With Cerebral Venous Thrombosis: A
Randomized Clinical Trial. JAMA Neurol.
2019;76(12):1457-1465.

Li H, Yao M, Liao S, Chen J and Yu J
(2020) Comparison of Novel Oral
Anticoagulants and Vitamin K Antagonists
in Patients With Cerebral Venous Sinus
Thrombosis on Efficacy and Safety: A
Systematic  Review. Front.  Neurol.
11:597623.

Wasay M, Khan M, Rajput HM, Farooq S,
Memon MI, AIRukn SA, et al. New oral
anticoagulants versus warfarin for cerebral

venous thrombosis: a  multi-center,
observational study. J Stroke. (2019)
21:220-23.13.

Syed Arslan Haider, et al: Role of

Rivaroxaban in Patients with Cerebral
Venous Thrombosis. Pak. J. of Neurol.
Surg. — 2021 - 25 (3): 414-419.
DOI:10.36552/pjns.v25i3.595

Fatima M, Asghar MS, Abbas S, lltaf S, Ali
A. An Observational Study to Evaluate the
Effectiveness of Rivaroxaban in the
Management of Cerebral Venous Sinus
Thrombosis. Cureus. 2021 Mar
3;13(3):e13663. doi:
10.7759/cureus.13663. PMID: 33824814;
PMCID: PMC8017467.

Magsood M, Imran Hasan Khan M,
Yameen M, Aziz Ahmed K, Hussain N,
Hussain S. Use of oral rivaroxaban in
cerebral venous thrombosis. J Drug
Assess. 2020 Dec 2;10(1):1-6. doi:
10.1080/21556660.2020.1838769. PMID:
33391859; PMCID: PMC7717856.

Zahid I, Ul Hassan SW, Bhurya NS, Alam
SN, Hasan CA, Shah BH, Fatima FB,
Ahmed A, Ul Hassan SS, Hayat J, Zulfiqar
A, Sheikh R, Aziz M, Siddigi R, Fatima K,
Khan MS. Are patients on oral
anticoagulation therapy aware of its
effects? A cross-sectional study from
Karachi, Pakistan. BMC Res Notes. 2020
Jun 9;13(1):279.

Khan MWA, Zeeshan HM, Igbal S. Clinical
Profile and Prognosis of Cerebral Venous
Sinus Thrombosis. Cureus. 2020 Dec
22;12(12):e12221. doi:
10.7759/cureus.12221. PMID: 33391957;
PMCID: PMC7767834.

Xiuli Chu, Jianlin Zhang, Bin Zhang, Yuwu
Zhao, "Analysis of Age and Prevention
Strategy on Outcome after Cerebral
Venous Thrombosis", BioMed Research
International, vol. 2020, Article ID 6637692,
6 pages, 2020.
https://doi.org/10.1155/2020/6637692
Ashrani AA, Crusan DJ, Petterson T, Bailey
K, Heit JA. Age- and Sex-Specific

KJMS January — March 2023, Volume 16, No. 1


https://doi.org/10.1155/2020/6637692

18.

19.

20.

21.

22,

23.

24,

25.

Incidence of Cerebral Venous Sinus
Thrombosis Associated With
Ad26.COV2.S COVID-19 Vaccination.
JAMA Intern Med. 2022;182(1):80-83.
Incidence of Cerebral Venous Thrombosis:
A Population-Based Study, Systematic
Review, and Meta-Analysis Lily W. Zhou,
Amy Y.X. Yu, Long Ngo, Michael D. Hilland
Thalia S. Field Originally published7? Nov
2022https://doi.org/10.1161/STROKEAHA.
122.039390Stroke. 2022;54:169-177
Alvis-Miranda HR, Castellar-Leones SM,
Alcala-Cerra G, Moscote-Salazar LR.
Cerebral sinus venous thrombosis. J
Neurosci Rural Pract. 2013;4(4):427-38.
Roeder HJ, Lopez JR, Miller EC. Ischemic
stroke and cerebral venous sinus
thrombosis in pregnancy. Handb Clin
Neurol. 2020;172:3-31. doi: 10.1016/B978-
0-444-64240-0.00001-5. PMID: 32768092;
PMCID: PMC7528571.

Shahid R, Zafar A, Nazish S, et al. Etiologic
and Clinical Features of Cerebral Venous

Sinus Thrombosis in Saudi Arabia. J
Neurosci Rural Pract. 2019 Apr-
Jun;10(2):278-282.

doi:10.4103/jnrp.jnrp_305_18. PMID:

31001018; PMCID: PMC6454937.
Prabhu, et al.: Analysis of geographical and
biochemical factors of CVST in South

Coastal Karnataka. Annals of Indian
Academy of Neurology, sept-Oct 2022,vol
25, issue 5, DOI:

10.4103/aian.aian_1109 21

Zia, Aleena; Wasay, Mohammad; and Kaul,
Subash (2014) "Epidemiology of cerebral
venous thrombosis in asian countries,"
Pakistan Journal of Neurological Sciences
(PINS): Vol. 9 : Iss.3, Article 13. Available
at:
http://ecommons.aku.edu/pjns/vol9/iss3/13
Komro J, Findakly D. Cerebral Venous
Sinus  Thrombosis in  Adults  with
Prothrombotic Conditions: A Systematic
Review and a Case from Our Institution.
Cureus. 2020 Apr 12;12(4):e7654. doi:
10.7759/cureus.7654. PMID: 32411555;
PMCID: PMC7217592.

Xiuli Chu, Jianlin Zhang, Bin Zhang, Yuwu
Zhao, "Analysis of Age and Prevention
Strategy on Outcome after Cerebral
Venous Thrombosis", BioMed Research
International, vol. 2020, Article ID 6637692,
6 pages, 2020.
https://doi.org/10.1155/2020/6637692

KJMS January — March 2023, Volume 16, No. 1

26.

27.

28.

29.

30.

31.

Patil VC, Choraria K, Desai N, et al. Clinical
profile and outcome of cerebral venous
sinus thrombosis at tertiary care center. J
Neurosci Rural Pract. 2014 Jul;5(3):218-
24.  doi:  10.4103/0976-3147.133559.
PMID: 25002759; PMCID: PMC4078604.
Nepal G, Kharel S, Bhagat R, Ka Shing Y,
Ariel Coghlan M, Poudyal P, Ojha R,
Sunder Shrestha G. Safety and efficacy of
Direct Oral Anticoagulants in cerebral
venous thrombosis: A meta-analysis. Acta
Neurol Scand. 2022 Jan;145(1):10-23. doi:
10.1111/ane.13506. Epub 2021 Jul 21.
PMID: 34287841.

Arauz, A., Vargas-Gonzalez, J.-C,,
Arguelles-Morales, N., Barboza, M. A,
Calleja, J., Martinez-Jurado, E., ... Merino,
J. G. (2015). Time to recanalisation in
patients with cerebral venous thrombosis
under anticoagulation therapy. Journal of
Neurology, Neurosurgery & Psychiatry,
87(3), 247-251. doi:10.1136/jnnp-2014-
310068

Jiang YY, Chen LJ, Wu XJ, Zhou GQ, Mo
DC, Li XL, Liu LY, Li JL, Luo M. Efficacy
and Safety Assessment of Rivaroxaban for
the Treatment of Cerebral Venous Sinus
Thrombosis in a Chinese Population. Clin
Appl  Thromb Hemost. 2022 Jan-
Dec;28:10760296221144038. doi:
10.1177/10760296221144038. PMID:
36503260; PMCID: PMC9749038.
Esmaeili S, Abolmaali M, Aarabi S,
Motamed MR, Chaibakhsh S, Joghataei
MT, Mojtahed M, Mirzaasgari Z.
Rivaroxaban for the treatment of cerebral
venous thrombosis. BMC Neurol. 2021 Feb
15;21(1):73. doi: 10.1186/s12883-021-
02091-1. PMID: 33588777; PMCID:
PMC7883416.

Meng SH, Li JH, Zuo LJ, Feng LM. The
outcomes of pregnant and postpartum
patients with cerebral venous sinus
thrombosis after anticoagulant therapy.

Medicine (Baltimore). 2021 Jul
2;100(26):26360. doi:
10.1097/MD.0000000000026360. PMID:
34190153; PMCID: PMC8257884.

41


https://doi.org/10.1155/2020/6637692

