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Abstract
Background: Cerebral venous sinus thrombosis (CVST) causes significant problems for patients in the working age and may 
therefore negatively affect their quality of life (QOL). In the present study, we sought to evaluate the QOL and its predictors in 
subjects with CVST.
Methods: This observational, prospective study investigated several outcomes of 56 CVST patients after thrombosis onset. 
Demographic characteristics, medical history, neurological signs and symptoms during hospitalization, and the employment 
status of the patients were retrospectively collected. Stroke-related functional scales, including the modified Rankin Scale (mRS) 
and Barthel Index (BI) were employed. For physical and mental aspects of the QOL, we used the validated Persian version of the 
Stroke Specific Quality of Life (SS-QOL) scale.
Results: The physical and functional outcomes in the long-term were promising according to mRS and BI tools, as well as the 
improved rate of return to work. Mental domains of the SS-QOL, such as energy and personality represented the lowest scores. 
According to the multiple linear regression analysis, lower mRS score, and longer time interval between CVST onset and interview 
were associated with higher physical function of the patients while their better mental function was correlated with lower mRS 
score and thrombosis in merely one cerebral venous.
Conclusion: CVST patients experience an acceptable alleviation of the primary physical disabilities, while residual symptoms, 
mostly in psychologic/mental domains, impair their QOL. 
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Introduction
Cerebral venous sinus thrombosis (CVST) is a rare 
cerebrovascular event afflicting young people in the 
working age.1,2 Although more than 90% of patients 
successfully recover from the acute phase, CVST still has 
extended effects on the lives of patients regarding their 
young age.3 CVST was primarily described in the early 
19th century on post-mortem examinations. Until the 
publication of single-center and then larger multicenter 
studies in the second half of the 20th century, there was no 
significant progress in understanding the pathophysiology 
and treatment of the disease.3-5 Early investigations were 
focused on the acute phase of the disease and its mortality. 
However, after the establishment of anticoagulation as the 
standard acute treatment and considerable reduction in 
mortality and severe major sequels, studies have usually 
concentrated on long-term consequences of the disease.5-8 

Over the past few years, the frequency of significant 

disabilities has been low in surviving patients (less than 5% 
needed assistance in activities of daily living); nevertheless, 
up to 70% of patients still complain of residual symptoms 
(e.g, neuropsychological difficulties, linguistic difficulties, 
frequent headaches, and depression) in the long-term.9 A 
few prospective and retrospective studies have described 
long-term outcomes, mostly using the modified Rankin 
Scale (mRS) scoring system.5-11 Although favorable long-
term outcomes were reported in such investigations, 
residual symptoms, or functional problems such as failure 
to return to work, were evident.

Considering the fact that CVST mostly affects 
individuals in the working age, the residual symptoms 
could exert a great impact on the patients’ quality of 
life (QOL). To the best of our knowledge, however, this 
effect has not been studied precisely yet. In addition, the 
relationship between the hypothesized change in QOL 
and different demographic, neurological, and functional 
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parameters has not been investigated in CVST patients, as 
far as we are aware. In the current study, we focused on the 
QOL of CVST patients and the factors that may influence 
it in the long-term.

Materials and Methods
Trial Design and Setting
In this prospective cohort, a long-term follow-up study, 
we recruited CVST patients from university hospitals of 
Tehran University of Medical Sciences (TUMS) from 
August 2015 to March 2018. Following a complete 
description of the study and its purpose to the subjects, 
all patients provided written consent to participate in the 
study. This research was in accordance with the Declaration 
of Helsinki and its successive revisions and was approved 
by the ethical committee of TUMS.

Participants
This prospective cohort study tracked the outcomes of 56 
CVST patients admitted to university hospitals of TUMS. 
Patients were retrospectively selected from the hospital’s 
electronic registry of diagnoses. CVST was diagnosed in 
all patients based on clinical settings (the presentation of 
a headache, seizure, focal neurological deficit, or loss of 
consciousness) and accepted definitions consistent with 
magnetic resonance imaging (MRI), magnetic resonance 
venography (MRV), conventional angiography, and 
computed tomography venography. 

Only those patients with a definitive diagnosis of CVST 
were included in the study. Patients with a history of head 
and neck trauma or malignancy, and patients younger 
than 15 years and older than 60 years were excluded. All 
patients had received anticoagulants for treatment. 

Data Collection
The neurologists had assessed all cases, and the hospital 
admission diagnosis was reconfirmed at discharge. The 
baseline data included the patients’ age, gender, medical 
history, neurological complaints, signs and symptoms 
during admission and hospitalization, National Institutes 
of Health Stroke Scale (NIHSS) score at discharge, 
residing city, employment status, and educational level. 
For the follow-up, all patients were invited to an interview 
through invitation letters at least six months after the 
CVST occurrence. In the case of receiving no reply, the 
patients were contacted by telephone. For the assessment 
of QOL, we used the validated Persian version of Stroke 
Specific Quality of Life scale (SS-QOL).1 SS-QOL 
questionnaires were sent to subjects before the interview 
to minimize recall bias. On the day of the interview, 
the mRS and Barthel Index (BI) were utilized, and the 
resulting scores were documented. Besides, the completed 
SS-QOL questionnaires were obtained from the patients, 
and all responses were verified by interviewing patients 
face-to-face. Stroke severity that had been measured 

with NIHSS at discharge was categorized as minor or 
no neurological deficits (NIHSS = 0-2), and moderate 
to severe neurological deficits (NIHSS >2). Functional 
recovery outcome, measured with mRS, was classified as 
complete recovery or mild residual symptoms (mRS = 
0-1), and moderate to major residual symptoms (mRS 
>1). The time interval between the day of admission and 
the interview was measured for each patient.

Moreover, we categorized the patients dichotomously 
according to the number of sinuses involved: one sinus 
involvement or sole involvement of cerebral veins as n = 
0, and in case of involvement of more than 1, we defined 
n = 1.

Stroke Specific Quality of Life Scale 
Patients answered each question of the SS-QOL regarding 
the previous week. It is a self-report scale encompassing 49 
items in 12 subscales: mobility (6 items), upper extremity 
function (5 items), work/productivity (3 items), energy (3 
items), mood (5 items), self-care (5 items), social roles (5 
items), family roles (3 items), vision (3 items), language (5 
items), thinking (3 items), and personality (3 items).13 It 
also has two main subdomains: physical health and mental 
health. Three response sets are used with each item scored 
on a five-point Likert scale, ranging from the amount of 
help needed to do specific tasks: “total help to no help”, 
“unable to do to no trouble at all” in completing tasks, and 
“strongly agree to strongly disagree” for items addressing 
statements regarding their functional level. The SS-QOL 
provides domain and subdomain scores (mental health 
and physical health scores) and a summary score. Higher 
scores on the questionnaire exhibit better QOL.  

Outcome Measures
The primary outcome measure was defined as assessment 
of QOL in patients with CVST. Secondary outcome 
measures were as follows: determining predicting variables 
for QOL in CVST patients; evaluating functional recovery 
in long-term, as measured with mRS and BI; returning to 
work within the study period extending from symptom 
onset to the day of the interview, defined as not leaving the 
job due to CVST residual symptoms.

Sample Size
A minimal sample size of 62 was calculated based on the 
assumption of a satisfactory functional outcome (mRS = 
0−1) at the follow-up visit in 80% of the subjects,5,6 a two-
tailed significance of 0.05, a power of 90% and a dropout 
rate of 10%.

Statistical Analysis
Data analysis was conducted using the IBM SPSS Statistics 
software, version 24. We used the Shapiro-Wilk test and 
normal probability Q-Q plot to test the normality of the 
data. Since the data attributing to all the utilized tools did 
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not follow a normal distribution, we used non-parametric 
tests for analysis. The significance level below 0.05 was 
regarded as significant. Continuous data are presented as 
median [interquartile (IQR: 25th –75th percentiles) range] 
while categorical data appear as n/N (%). 

In addition, univariate analysis was performed using 
Spearman correlation to find possible correlations 
between age, interview mRS score, admission NIHSS 
score, interview BI score, the time interval between CVST 
occurrence and interview and QOL variables including 
mean mental health subscale, mean physical subscale, and 
mean individual scale. The Mann-Whitney U test was 
used to compare the aforementioned SS-QOL subscales 
between groups of gender, residing city, and the number of 
cerebral veins involved by thrombosis. The Kruskal-Wallis 
test also was used to compare SS-QOL between different 
educational levels. Afterward, among variables that had 
P < 0.05 for either analysis mentioned above, we entered 
the following variables to multiple linear regression 
analysis (method: automatic stepwise forward selection 
with a significance level of 0.05):  age (years), gender, 
involvement of single or multiple sites, admission NIHSS 
score, interview mRS score, and time interval between 
CVST onset and interview (months). The assumptions 
of normality, homoscedasticity, and absence of multiple 
collinearity were checked for the three dependent variables 
of SS-QOL before regression analysis. The normailty 
of residuals was considered normal since the Predicted 
Probability (P-P) plots showed small deviations from the 
diagonal line. The data was relatively homoscedastic as 
the points were distributed in the scatterplot in a fairly 
random pattern. Finally, absence of multicollinearity was 
met since all the variance infliation factor (VIF) values 
were found to be below 10.

Results
Baseline Characteristics of the Patients
Out of 62 CVST patients meeting the inclusion criteria, 
56 completed the interview. The median age of patients 
at onset was 38 (IQR 32-43) years, while 35 (62%) of 
them were females. Thirty-four patients (61%) were 
employed, which was defined as having a full-time job or 
a part-time job with over 50% of standard working hours. 
The median number of sinuses involved was 2.5 (IQR 
2-3), and 44 patients (79%) had >1 sinus involved. The 
main manifestations of the patients included headache: 
55 (98%), seizure: 12 (21%), motor deficit: 11 (20%), 
sensory deficit: 10 (18%), and impaired consciousness: 6 
(11%). Twelve women (34% of females) consumed oral 
contraceptive pills before CVST occurrence. Nine (16%) 
patients were found to have secondary causes (Table 1). 
The median NIHSS score at discharge was 1 (IQR 0-3).

Long-term Outcome
The average NIHSS score at admission was 2.3, showing 

Table 1.  Main Characteristics of the Patients

Variable

Gender

Male 21 (37.5%)

Female 35 (62.5%)

Education

High school and lower 35 (62.5%)

College and BSc 14 (25.0%)

MSc and higher 7 (12.5%)

Residing place

Capital 27 (48.2%)

Other cities 29 (51.8%)

Employment 

Before the stroke 34 (60.71%)

After the stroke 25 (44.64%)

Manifestation

Headache 55 (98.2%)

Seizure 12 (21.4%)

Sensory deficit 10 (17.9%)

Motor deficit 11 (19.6%)

Impaired consciousness 6 (10.7%)

Risk factors

Hypertension 7 (12.5%)

Diabetes mellitus 0 (0.0%)

Smoking 3 (5.4%)

Atrial fibrillation 0 (0.0%)

Oral contraceptive use in females 12 (34.3%) (N = 35)

Rheumatologic disease 9 (16.1%)

Site of thrombosis

Transverse vein 47 (84%)

Superior sagittal vein 24 (43%)

Inferior sagittal vein 3 (5%)

Sigmoid vein 28 (50%)

Straight vein 3 (5%)

Deep vein 6 (11%)

Jugular vein 23 (42%)

Categorical data appear as n/N (%), representing the number of cases and 
number of observations for each variable individually.

moderate to severe onset. The median interval between 
the stroke and interview was 17 (IQR 7.25-26) months, 
and the median mRS and BI scores at the interview 
were 1 (IQR 0-1) and 100 (IQR 100-100), respectively, 
indicating favorable recovery of disabilities in physical 
and daily activities. On the interview day, 50 patients 
(89.28%) had a favorable functional outcome (mRS = 
0-1), and the other 6 patients (11%) were independent in 
their daily life (mRS = 2). BI findings were also suggestive 
of favorable outcomes since 53 patients had the maximum 
score. Finally, 25 patients (45%) could successfully return 
to work within a median interval of 17 months after 
symptoms onset.

SS-QOL Analysis
As Figure 1 shows, the lowest scores of SS-QOL pertained 
to the energy and personality domains. Each subscale score 
was as follows: mobility: 5 (4.5–5), energy: 3 (2.7–4.6), 
upper extremity function: 5 (5–5), work/productivity: 
5 (5–5), mood: 4.5 (3.8–4.8), self-care: 5 (5–5), social 
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roles: 4.1 (2.4–5), family roles: 5 (4–5), vision: 5 (4.7–5), 
language: 4.8 (4.6–5), thinking: 4.7 (4.3–5), personality: 
3 (2.3–4.9). Besides, the median total SS-QOL sumscore 
was 219 (194–235).   

The patients’ scores of domains are demonstrated in 
Figure 1, and cumulative frequencies in two main subscales 
of mental and physical health as well as individual SS-
QOL scale are shown in Figure 2.

SS-QOL Predictors
As shown in Table 2, mental health score and mean 
individual SS-QOL were different between the two groups 
of males and females (P values < 0.1). Age and mRS score 
were inversely correlated with physical health score, mental 
health score, and mean individual SS-QOL (P values < 
0.05); additionally, the time interval between CVST 
occurrence and data collection, and BI were positively 
correlated with physical health score, mental health score, 
and mean individual SS-QOL (P values < 0.05); likewise, 
NIHSS score at admission was shown to have a significant 
correlation with mental health and mean individual scores 
of SS-QOL, but not with physical health score (Table 2).

Figure 1. SS-QOL Subdomains in the CVST Patients.

Figure 2. Distribution of Mental Health, Physical Health and Mean 
Individual SS-QOL in the CVST Patients.

A multiple regression analysis was run to test whether 
the correlated variables could predict the SS-QOL score. 

For physical health subscale, the model significantly 
predicted physical health status (adjusted R2 = 0.42, P 
< 0.001). In this model, mRS score (B = -0.35, 95% CI 
[-0.48, -0.22], P < 0.001) and time interval (B = 0.01, 
95% CI [0.001, 0.02], P = 0.03) significantly predicted 
the score. In summary, we estimated that: physical health 
score = -(0.35 × mRS) + (0.01 × time interval (months)) 
+ 4.64.

For the mental health subscale, the model significantly 
predicted mental health score (adjusted R2 = 0.39, P < 
0.001). In this model, mRS score (B = -0.60, 95% CI 
[-0.89, -0.31], P < 0.001), admission NIHSS (B = 0.09, 
95% CI [0.03, 0.15], P = 0.003), and number of involved 
sites (B = -0.70, 95% CI [-1.18, -0.22], P = 0.005), 
significantly predicted mental health score. In summary: 
mental health score = -(0.60 × mRS) + (0.09 × NIHSS)–
(0.70 × n) + 5.35. As mentioned above, n indicates the 
number of sites of sinus involvement.

This model also significantly predicted mean individual 
SS-QOL score (adjusted R2 = 0.40, P < 0.001). In this 
model, mRS score (B = -0.46, 95% CI [-0.65, -0.28], p 
< 0.001), NIHSS (B = 0.05, 95% CI [0.01, 0.09], P = 
0.01), and number of involved sites (B = -0.39, 95% CI 
[-0.70, -0.08], P = 0.02) significantly predicted the score. 
In summary: mean individual SS-QOL score = -(0.46 × 
mRS) + (0.05 × NIHSS)–(0.39 × n) + 5.19.

Discussion
Our prospective observational long-term follow-up of 56 
CVST patients demonstrated the relationship between 
CVST occurrence and different domains of life. Moreover, 
we evaluated several variables to realize whether they 
affect the QOL in patients with CVST. Assessment of 
various aspects of patients’ life after a median interval of 
17 months from the first admission revealed that several 
domains were impaired, such as energy and personality. 
However, outcomes related to functional recovery were 
favorable according to the results obtained from the 
validated versions of mRS and BI instruments. Besides, 
the rate of return to work was high since a significant 
proportion of the population continued their job within 
the interval spanning from CVST onset to the day of 
the interview. Finally, we identified that among different 
variables, thrombosis in more than one site and mRS scale 
could predict the mental function of the patients in long-
term; the latter variable was highly associated with physical 
function, as well. 

The mRS, as a simple categorical scale, was introduced 
to evaluate the functional independence of patients after 
ischemic stroke.14,15 It was shown as a valid and reliable 
scale in clinical trials and outcome measures of acute 
ischemic strokes.16,17 The mRS has been used as an outcome 
measure in acute and even chronic phase of CVST patients. 
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However, several studies have shown that although long-
term functional outcome appears competent if measured 
with mRS, most CVST survivors suffer from residual 
symptoms, which prevent them from going back to work 
and normal personal activities; hence, several studies have 
claimed that maybe the mRS is not precise enough to 
evaluate CVST survivors in the long-term.9,18-20 Therefore, 
we used a more accurate and detailed score (SS-QOL) in 
addition to the mRS to assess the patients in the long-term 
and evaluated the association of the two questionnaires. 
We identified that the mRS score was a robust predictor of 
QOL; however, it could not report outcomes of all aspects 
of life in detail, due to its simplicity.

We analyzed the time interval (follow-up period) as a 
possible predictive factor. Time interval has been evaluated 
in similar studies only as demographic data and not 
as a predictive factor.3,5,9 Our results showed that it is a 
predictive factor for the physical aspects of QOL, but is 
not related to the mental/neuropsychological aspects of 
QOL. This underscores the fact that regardless of gradual 
physical improvement, time per se does not resolve 

mental/neuropsychological residual symptoms of CVST 
survivors, and this aspect should be addressed separately 
and more rigorously. There could be various reasons for 
this situation. The physical, rather than mental, conditions 
of CVST patients are usually more attended to; thus, most 
of the instant therapies are focused on curing physical 
disabilities. 

In general, physical disabilities synergize mental 
problems; furthermore, physical recovery over time could 
positively alter mental aspects.21 During the acute phase 
of CVST, treatment is highly effective and results in near-
total resolution of physical symptoms and signs. In other 
words, recovery mostly occurs during the acute phase and 
physical findings are unlikely to undergo any noticeable 
change in the long-term. Hence, the effect of physical 
improvement on mental aspects is assumed to be negligible 
over the long-term, and the correlation between physical 
and mental problems appears to be more prominent in the 
acute phase rather than the chronic setting. Meanwhile, 
our trial was designed based on the recruitment of 
successfully acute phase-treated patients, and as most of 

Table 2. Summary of SS-QOL Subscales

Variables Physical Health Score Mental Health Score Mean Individual SS-QOL

Gender

Male 4.0 (3.4−4.9) 3.2 (2.2−4.1) 3.7 (2.9−4.6)

Female 4.7 (4.5−4.9) 4.3 (3.3−4.8) 4.7 (4.0−4.8)

Pa 0.268 0.065 0.065

Educational level

Diploma and lower 4.7 (4.5−4.8) 4.3 (3.3−4.7) 4.5 (4.0−4.7)

BSc and college 4.5 (4.3−4.9) 3.7 (3.1−4.7) 4.1 (3.9−4.8)

MSc and higher 4.9 (4.7−5.0) 4.1 (3.8−5.0) 4.6 (4.4−5.0)

P 0.094 0.233 0.097

Residing place

Capital 4.7 (4.5−4.9) 3.8 (3.3−4.6) 4.3 (4.0−4.7)

Other cities 4.7 (4.4−4.8) 4.3 (3.2−4.8) 4.5 (3.9−4.8)

P 0.538 0.664 0.902

Age

r b -0.35 -0.29 -0.30

P 0.008 0.028 0.027

Number of sites thrombosed

1 4.7 (4.6−4.9) 4.6 (4.4−4.9) 4.7 (4.5−4.9)

>1 4.6 (4.4−4.9) 3.9 (3.1−4.7) 4.3 (3.9−4.8)

P 0.207 0.020 0.039

mRS score on follow-up day

r -0.56 -0.52 -0.53

P < 0.001 < 0.001 < 0.001

Time interval

r 0.32 0.34 0.28

P 0.017 0.011 0.038

BI on follow-up day

r 0.39 0.35 0.39

P 0.003 0.009 0.003

Admission NIHSS 

r 0.15 0.34 0.31

P 0.282 0.010 0.021

BI, Barthel Index; BSc, Bachelor of Science; MSc, Master of Science; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; SS-QOL, 
Stroke Specific Quality of Life.
a P value; b Spearman’s rho test.
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the subjects were interviewed at their chronic phase, this 
might explain why time interval could not considerably 
predict the scores of SS-QOL.

The results demonstrated that the patients scored worse 
in the mental subscale and neuropsychiatric domains, 
including personality, social role, energy, and mood. 
It shows why in similar long-term studies, patients had 
considerable chronic complaints and problems getting 
back to work regardless of their remarkable physical 
recovery.8,22,23 Low mRS scores at the interview could 
confirm influential physical recovery through time. 
However, to get more valid information about the trends 
related to the improvement of mental aspects, future 
studies should concentrate on changes in SS-QOL scores 
over time.    

In a recent investigation by Lindgren et al, return to 
work of surviving CVST patients was assessed, reporting 
that 29% of the subjects failed to return to work within a 
long-term period.5 Nevertheless, Buccino et al. indicated 
that all participants could recapitulate their previous jobs 
after a median interval of 3.5 years.8 Our SS-QOL scores 
of the work and productivity domain appear to be more 
consistent with the report by Buccino et al, since most 
of the subjects had no related trouble at all. However, 
26.47% of employed patients did not return to work after 
the median interval of 17 months (n = 34) which is almost 
in line with the former study. To answer the existing 
discrepancies of the “work/productivity” domain of SS-
QOL and the number of patients who failed to return to 
work, we recommend studies designed with longer follow-
up periods and larger populations.

The present study has several limitations that should be 
noticed. First, our limited sample size affects the statistical 
power and restricts us from involving more variables in 
regression analysis due to instability of the model. Further 
investigations with larger populations are highly suggested 
to recognize other predictors of QOL in CVST patients. 
However, the recruitment of a larger sample size appears 
challenging since CVST is a rare disease. Second, we did 
not assess the baseline QOL of patients. Thus, we could not 
confidently report whether impaired neuropsychological 
aspects were a result of CVST occurrence in long-term or 
patients’ mental conditions irrespective of their disease. 
Finally, the retrospective collection of baseline data might 
lead to selection or report biases.

Despite the considerable physical recovery in patients 
with CVST over time, psychologic/mental symptoms 
usually persist and  compromise the QOL. Taken together, 
patients had a favorable functional status: they mostly 
could return to work within the median interval of 17 
months; the results of mRS and BI instruments were 
suggestive of near-total physical and functional resolution. 
However, when it comes to assessing the recovery of each 
aspect of life, a more inclusive questionnaire like SS-QOL 
seems more reliable.
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