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ABSTRACT 

Objective:  Cerebral venous thrombosis is a common neurological disease. It has been treated so far with 

Warfarin that needs continuous monitoring of PT (prothrombin time) and INR (International Normalization 

Ratio) with potential complications due to this problem. Newer oral anticoagulants have been recommended 

for other thromboembolic events like pulmonary embolism and can be a good alternative treatment of CVT. 

We determined the effectiveness of new oral anticoagulant Rivaroxaban in patients with cerebral venous 

thrombosis. 

Material and Methods:  The study was conducted in the indoor department of Neurology, Punjab Institute of 

neurosciences for 1year. Magnetic cerebral venography (MRV) Brain was done at the start of Rivaroxaban, at 3 

months and at 6 months where needed. The bias effect was removed by getting MRV done and reported from 

the same department. 

Results:  A total of 18 patients were enrolled in the study. One patient was lost to followup. Mean age of our 

patient data was 28.66 ± 6.66. 16 (88%) patients were females and 2 (11%) were males. 9 patients (50%) had 

clinical and radiological recovery based on MRV brain at 3 months.7 patients (38%) had recovery based on 

clinical and radiological parameters at 6 months. Only 1 patient had partial recanalization but that also 

improved clinically. 

Conclusion:  Rivaroxabancan is a very effective alternative for warfarin in cerebral venous sinus thrombosis 

which will avoid concerns commonly encountered with warfarin. 
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INTRODUCTION 

Cerebral venous sinus thrombosis, as the name 

indicates is the formation of a clot within the 

dural venous sinuses with the prevalence of 5 

people per million annually and magnitude is 

0.5% to 1% of all strokes.1 The symptom of 

cerebral venous thrombosis (CVT) could be due 

to raised intracranial pressure in the form of 

headache, blurring of vision, or due to focal 

pathology inside the brain resulting in focal 

neurological deficit or fits.2 A different 

presentation of CVT could be like benign 

intracranial hypertension.3 A 40% of people have 

seizures, although it is more common in women 

who develop sinus thrombosis in pregnancy and 

postpartum. 

 Genetic or acquired prothrombotic states can 

lead to cerebral venous thrombosis.2 Proteins C, S, 

and antithrombin III deficiency lead to 

prothrombotic states.4 Another predisposing 

factor is the use of oral contraceptives4. 2% of 

strokes in pregnancy are attributable to CVT.5 

Cancer poses a predisposition to CVT.6 In children 

with parameningeal infections cause CVT.7 

 We started investigation from basics in the 

form of PT, APTT, Complete blood count, which 

shows anemia, infection, inflammation, or genetic 

prothrombotic conditions. Lumbar puncture is not 

done in all cases but only in those cases where 

the infection is suspected. It should not be done 

in patients with focal neurological deficits. 

Abnormalities on lumbar puncture include 

elevated opening pressure witha mild rise in cell 

count and proteins2. D-dimers can be used as a 

sensitive marker to exclude the diagnosis of CVT.8 

 Neuroimaging is vital for investigation, 

however, CT brain plain has a low sensitivity of 

30%.9 MRI and MRV are the gold standard tools 

to see the absence of flow voids and intraluminal 

thrombosis.10-14 

 The current study was aimed at finding an 

effective and safe alternative to warfarin (due to 

its frequent and complicated monitoring and risk 

of intracranial bleed)15 as treatment of CVT. 

 
MATERIAL AND METHODS 

Study Setting 

The study was conducted in the indoor 

department of Neurology, Punjab Institute of 

neurosciences (PINS). The study was conducted 

after the approval from the institute’s ethical 

committee for research/clinical trials. Study was 

conducted for 1 year from Dec 01, 2019, to Nov 

30, 2020. Informed consent was taken from each 

patient. 

 

Inclusion Criteria 

All patients in the adult age group i.e., above 14 

years, diagnosed cases of non-infected CVT on a 

clinical basis (Isolated intracranial hypertension 

syndrome (headache with or without vomiting, 

papilledema, and visual problems), focal 

syndrome (focal deficits, seizures, or both), 

encephalopathy (multifocal signs, mental status 

changes, stupor, or coma). The radiological basis 

was verified on MRV brain and both genders were 

included in this study. 

 

Exclusion Criteria 

Patients of age less than 14 years were excluded. 

CVT cases due to CNS infections were not 

included. Cases of rising intracranial pressure due 

to (space occupied lesion) SOL were excluded 

from the study. 

Clinical Management 

MR cerebral venography (MRV) Brain was done at 

the start of Rivaroxaban, at 3 months and at 6 

months where needed. The bias effect was 

removed by getting MRV done and reported from 

the same department. Data was collected on a 

predesigned proforma. Results were analyzed 

through SPSS version 25. 
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RESULTS 

Age and Gender Distributions 

A total of 18 patients were enrolled in the study. 

One patient lost to follow up. The mean age of 

our patient data was 28.66 ± 6.66 years. 16 (88%) 

patients were female and (11%) 2 were male 

patients as shown in Table 1. 

 
Table 1: Distribution of Age. 

Sr. No Age Group 
Number of 

Patients 
Percentage 

1. 15 – 19 02 11.11% 

2. 20 – 29 07   38.8% 

3. 30 – 40 09   50.0% 

 

Patterns of Recovery 

9 patients (50%) had clinical and radiological 

recovery based on MRV brain.7 patients (38%) 

had recovery based on clinical and radiological 

parameters at 6 months. Only one patient (5.5%) 

had only clinical recovery with partial 

recanalization. Patterns of recovery are shown in 

Table 2. 

 

Table 2: Patterns of recovery. 

Recovery Frequency (n %) 

Recovery at 3 months 9 (50%) 

Recovery at 6 months 8 (38%) 

Total 17 (94.4%) 

Missing 1 (5.5%) 

Total 18 (100%) 

 

 

STRATIFICATION OF DATA 

1) Symptoms and signs 

 16 (88%) cases had a headache as the 

presenting feature while 08 (44%) cases had a 

focal neurological deficit. 04 (22%) cases had 

altered mental status as depicted in Table 3. 

 

2) Risk Factors 

 10 (55%) cases were having pregnancy and 

puerperium is a risk factor for CVT. Oral 

contraceptives were noted in 2 (11%) cases as 

a risk factor. Other risk factors like deep 

venous thrombosis and systemic lupus 

erythematosus were noted in 2 (11%) cases as 

shown in Table 3. 
 

3) Sinuses Involved 

 As shown in table 3, 04 (22%) cases had 

transverse and superior sagittal sinus 

involvement each. 02 (11%) had sigmoid sinus 

involvement while 01 (5%) had straight sinus 

involvement. 06 (33%) patients had a 

combination of involvement of different 

sinuses. 

 

Table 3: Stratification of data with different 

parameters. 

Parameters Frequency Percentage 

Symptoms and Signs 

Headache 

Focal deficit 

Mental status changes 

16 88% 

08 44% 

04 22% 

Risk Factors 

Pregnancy and 

puerperium 

Oralcontraceptives 

Malignancy 

Others 

10 55% 

02 11% 

0  

2 (DVT and SLE*) 11% 

Sinuses Involved 

Superior sagittal sinus 

Transverse sinus 

Sigmoid sinus 

Straight sinus 

Combination 

04 22% 

04 22% 

02 11% 

01 05% 

06 33% 
 

*DVT: Deep venous thrombosis 

*SLE: Systemic lupus erythematosus 

DISCUSSION 

We compared our study with international data 

and found the following studies. In 2014, 16 

patients were included in a study, and 7 were 

treated with Rivaroxaban. 93.8% of cases had a 

successful recovery, and all patients showed at 
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least partial recanalization. One patient in the 

warfarin group and 2 patients in the Rivaroxaban 

group had minor bleeding. The study revealed 

that Rivaroxaban had a similar clinical yield as 

warfarin and can be used as an effective 

alternative.12 

 A 2nd study studied the effectiveness of 

Rivaroxaban in the treatment of CVT.13 Total of 6 

cases were enrolled in the study and 83% had 

partial recanalization at 3 – 6 months while 100% 

had recanalization at 12 months. There was no 

recurrence of CVT in any of the cases. The 3rd 

comparison for our results came from an 

observational study conducted at different 

centers in 2019.14 Total 111patients were included 

in the study, out of the total pool 45 patients 

were given Rivaroxaban 66 had warfarin. At 

discharge 34/45 had MRS grades from 0 to 2 in 

the Rivaroxaban group and 46/66 in the warfarin 

group. 

 At 6months 35/39 had adequate functional 

recovery in the Rivaroxaban group while 44/56 in 

the warfarin group. These results reinforced the 

similar efficacy of Rivaroxabanif not superior to 

warfarin in the treatment of CVT. Esmaeili et al, 

studied a comparison of Rivaroxaban and 

warfarin in 23 and 13 patients respectively.16 They 

found that optimal mRS (modified ranking scale) 

score was obtained in 9/10 patients with 

Rivaroxaban while 19/22 patients getting 

warfarin. MRV showed partial or complete 

recanalization in 12/14 patients receiving 

Rivaroxaban while all patients had recanalization 

in the warfarin group. No significant difference 

was noted in the two groups regarding 

complication in the form of hemorrhage. 

Maqsood et al. studied the same in 45 patients 

with 21 in Rivaroxaban and 24 in the warfarin 

group.17 They documented recanalization in 86% 

of cases of the Rivaroxaban group and 83% 

warfarin group at 6 months and 100% at 12 

months. NIHSS (National Institute of Health 

Stroke Scale) score of 0 was obtained in 95% of 

Rivaroxaban group at follow up on 3rd to 12th 

month. No significant bleeding episodes were 

reported in either group. They concluded that 

Rivaroxaban is a promising option to treat 

cerebral venous thrombosis. Data similar to our 

study was found in a study enrolling 20 patients 

to be treated with rivaroxaban.18 They found that 

95% of cases had a good recovery, 60% had 

partial and 40% had complete recanalization. No 

case was reported to have a hemorrhage in this 

study. 

 
CONCLUSION 

Rivaroxaban can be effectively used as an 

alternative to warfarin in the treatment of CVT 

while avoiding the potential and well-known 

limitations of warfarin treatment. We need to be a 

little more proactive in the stratification of our 

data to have our guidelines keeping in mind our 

local concerns. 

 

Limitations 

Our study had a limited data size that needs to be 

further extended to increase the impact and have 

more generalized results. 
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