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Clinico-Etiological Factors, Neuroimaging Characteristics and
Outcome in Pediatric Cerebral Venous Sinus Thrombosis

Leema P. Cornelius, Neeraj Elango, Venkateswaran Kuttava Jeyaram
Department of Paediatric Neurology, Institute of Child Health and Hospital for Children, Madras Medical College, Chennai, Tamil Nadu, India

Background: Cerebral venous sinus thrombosis (CVST) is rare in children, increasingly being recognized of late due to advances in
neuroimaging. The aim of the study was to describe the clinical, etiological, and imaging characteristics of CVST and its outcome in children.
Study Design: A retrospective chart review of children with CVST in a tertiary hospital from January 2011 to December 2020. Results: Of
the 35 patients enrolled, 26 (74.3%) patients were males. The mean age was 5.03 years with a range of 0.17—12 years. The common presenting
symptoms were seizures in 18 (51.4%) followed by headache in 17 (48.6%), fever in 16 (45.7%), and vomiting in 15 (42.9%) children. Superior
sagittal sinus was the commonest site of thrombus occlusion in 20 (57%), followed by transverse sinus in 18 (51.4%) patients. Multiple sinus
involvement was noticed in one-half of the patients. The risk factors associated with CVST were head and neck infections in 15 (42.9%) children,
inherited thrombophilia in 4 (11.6%), head trauma, iron deficiency anemia, leukemia with l-asparaginase therapy, acquired thrombophilia in
3 (8.6%) each, dehydration in 2 (5.7%), and dural arteriovenous fistula in one child. Two children (5.7%) died and one-third of the cohort had
a poor outcome. Conclusions: Head and neck infections continue to be the common cause of CVST in children. Though mortality is low,

CVST is associated with significant morbidity in children.
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INTRODUCTION

Cerebral venous sinus thrombosis (CVST) is rare in the
pediatric age group, with an estimated incidence of 0.67 per
1,00,000 children per year.[! The signs and symptoms of
CVST in children are quite nonspecific, and hence diagnosis
can be delayed, at times missed altogether.? CVST may
manifest with a wide range of symptoms and signs including
headache, vomiting, seizures, lack of consciousness or lethargy,
papilledema, and focal neurological deficits. The risk factors
associated with childhood CVST are diverse and differ from
those observed in adults.!'! Local and systemic infections,
dehydration, cardiac defects, hematological malignancies,
anemia, prothrombotic disorders both genetic and acquired
have been described as predisposing factors.® Though there
exists a lot of literature on CVST in adults from our country,
there is a significant lack of information in the pediatric age
group. To understand the disease better in terms of clinical
presentation, risk factors, and outcome in our population, we
retrospectively analyzed the clinical data of pediatric cases
of CVST admitted to our hospital in the past 10 years. In
the present communication, we report the clinical features,
neuroimaging findings, etiology, short-term outcome, and
predictors of poor outcome of pediatric CVST from a tertiary
care center in South India.

MareriaLs AND METHODS

A retrospective chart review of patients with a diagnosis of
CVST aged 1 month to 12 years admitted to our hospital
between January 2011 and December 2020 was performed.

Neonates were excluded as neonatal CVST has a different
etiology and outcome. The diagnosis of CVST was based on
Magnetic Resonance (MR) venography findings with evidence
of thrombosis in the cerebral venous sinuses or veins. We
collected the following type of data from the medical records—
demographic data, presenting symptoms, time from the onset
of symptoms to the presentation defined as acute (<2 days),
subacute (3 days to 30 days), and chronic (>30 days),
clinical signs, neuroimaging findings including the location
of parenchymal lesions, location of thrombus, cortical vein
involvement, investigations done, treatment given, and
outcome at 3 months.

The laboratory investigations included complete blood count,
erythrocyte sedimentation rate (ESR), blood urea, sugar, serum
creatinine, peripheral smear for sickling, collagen vascular
disorder work up including antinuclear antibody (ANA),
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antiphospholipid antibodies, prothrombin time, activated partial
thromboplastin time, protein C, protein S, antithrombin I1I levels,
serum homocysteine, serum iron, total iron-binding capacity,
and serum ferritin with an aim to detect the underlying etiology.

The outcome was assessed from the follow-up notes in
the charts. Follow-up data extracted from the records
included—disability (according to modified Rankin Scale [mRS]),
death, recurrent symptomatic sinus thrombosis (new symptoms
with new thrombus on repeated venogram or Magnetic
Resonance Imaging (MRI)), and seizures. Imaging findings
in MRI brain and magnetic resonance venography (MRV)
repeated at 3 months such as complete or partial recanalization
of the involved sinuses, organization of thrombus, resolution
of infarct, and gliotic changes were also noted. Outcome was
classified as complete recovery (mRS 0-1); partial recovery,
independent (mRS 2); dependent (mRS 3-5); and death (mRS 6).
The mRS from 0 to 2 was graded as good outcomes and scores
above 2 were considered poor outcomes.

Statistical analysis

Numeric values were shown as mean + standard deviation.
Chi-square and/or Fisher’s exact test were used to study the
association between categorical variables. P value <0.05
was considered statistically significant. The analysis was
performed using Epi Info™ 7 statistical software (developed
by Centers for Disease Control and Prevention [CDC] in
Atlanta, GA, US).

ResuLts

The study included a total of 35 patients with CVST. The
mean age at presentation was 5.03 years with a range of
0.17—12 years. There were 26 (74.3%) males and 9 (25.7%)
females. Nine (25.7%) were infants, 11 (31.4%) belonged to
the 1-5-year age group, and 15 (42.9%) were in more than
S-year age group.

Clinical presentation

A majority of the patients had a subacute presentation (n =23,
65.7%), while 11 (31.4%) had an acute onset. The presenting
symptoms were seizures in 18 (51.4%) children followed
by headache in 17 (48.6%), fever in 16 (45.7%), vomiting
in 15 (42.9%), and altered sensorium in 12 (34.3%). The
neurological signs noted were cranial nerve palsies in
9 (25.7%), motor deficits in 8 (22.9%), meningeal signs in
6 (17.1%), papilledema in 5 (14.3%), and bulging anterior
fontanel in 4 (11.6%) patients. Neurological examination was
normal in four (11.6%) children. The demographic and clinical
features are depicted in Table 1.

Clinical syndromes of CVST

The syndrome of focal neurologic deficit with or without
increased intracranial pressure (ICP) was the most common
syndrome found in 23 (65.7%) cases, followed by the
syndrome of increased ICP in 7 (20%). Four (11.4%) cases
were diagnosed as having the syndrome of cavernous sinus
thrombosis. One presented with subacute encephalopathy.

Table 1: Demographic and clinical features of children
with CVST

Parameters Number of cases (7=35)
Age
<l year 9 (25.7%)
1-5 years 11 (31.4%)
>5 years 15 (42.9%)
Mean age in years 5.03
Range in years 0.17-12
Gender
Male 26 (74.3%)
Female 9 (25.7%)
Onset
Acute 11 (31.4%)
Subacute 23 (65.7%)
Chronic 1(2.9%)

Symptoms and signs
Seizures 18 (51.4%)

13 (37.1%)
3 (8.6%)

2 (5.7%)

Generalized seizures
Focal seizures
Status epilepticus

Headache 17 (48.6%)
Fever 16 (45.7%)
Vomiting 15 (42.9%)
Altered sensorium 12 (34.3%)
Motor deficit
Hemiparesis 6 (17.1%)
Paraparesis 1(2.9%)
Quadriparesis 1(2.9%)
Cranial nerve palsy 9 (25.7%)
Ataxia 3 (8.6%)
Bulging anterior fontanel 4 (11.6%)
Papilledema 5(14.3%)
Meningeal signs 6 (17.1%)

Neuroimaging findings

Computed Tomography (CT) brain was done in 29 (82.9%)
patients, and it revealed hemorrhagic infarct in 4 (13.8%),
non-hemorrhagic infarct, parenchymal hemorrhage,
intraventricular hemorrhage in 3 (10.3%) each, and abscess
in 2 (6.9%) patients. CT brain was normal in the remaining
14 (48.3%) patients. Dense triangle sign, hyperdense transverse
sinus were visualized in one child each. CT angiography
done in a child with intraventricular bleed did not reveal any
abnormality. CT venography was not done in any child.

MRI brain including MRV had been done in all the patients.
Eighteen (51.4%) patients showed parenchymal lesions.
Hemorrhagic infarct was the commonest brain parenchymal
lesion observed in nine (25.7%), followed by a bland infarct in
six (17.1%), and parenchymal bleed in three (8.6%) children.
Intracerebral bleed was isolated in two children, along with
hemorrhagic infarct and subarachnoid bleed in one. The
anatomical regions involved were cortex of the frontal (n = 3),
temporal (n = 3), parietal (n = 9) and occipital (n = 1) regions,
thalamus (n = 1) and cerebellum (n = 1). Three (8.6%) children
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presented with intraventricular bleed, isolated in one, along
with hemorrhagic infarct in one, with subarachnoid bleed
and hemorrhagic infarcts in another. Four children (13.8%)
developed hydrocephalus during the course of the illness.
The underlying conditions which led to hydrocephalus were
tuberculous meningitis in two patients, bacterial meningitis
in one, and intraventricular hemorrhage in one. Two (5.7%)
patients had cerebellar abscess in association with mastoiditis.
Subdural effusion was noted in one child with pyogenic
meningitis.

Sinuses involved

Superior sagittal sinus was the most common site of
thrombus occlusion seen in 20 (57%) children, followed
by transverse sinus in 18 (51.4%), and sigmoid sinuses in
11 (31.4%) [Figures 1 and 2]. Superficial cortical veins were
involved in 4 (11.4%) children. Cavernous sinus thrombosis
was observed in 4 (11.4%) patients. Three children (8.6%)
showed thrombosis within the internal jugular vein. One
child (2.9%) showed thrombosis involving both superficial and
deep system of veins. Nineteen (54.3%) had involvement of
more than one sinus. Both arterial and venous sinus thrombosis
were observed in two (5.7%) children. Another two children
developed thrombosis in peripheral veins in addition to CVST.
The site of thrombus occlusion is detailed in Table 2.

Risk factors

The various predisposing factors identified in this cohort were
head and neck infections in 15 (42.9%), inherited thrombophilia
in 4 (11.6%), head trauma, iron deficiency anemia, leukemia
with l-asparaginase therapy, acquired thrombophilia in
3 (8.6%) each, dehydration in 2 (5.7%) children, and dural
arteriovenous fistula in 1. No risk factor could be identified
in one child (2.9%). The acquired prothrombotic conditions
that led to CVST were elevated antiphospholipid antibody
associated with varicella infection in two (5.7%) and nephrotic
syndrome in one [Table 3].

Treatment given

Thirty patients (85.7%) received low molecular weight heparin
overlapped by oral acenocoumarin which was continued for a
minimum period of 3 months. Patients with infective etiology
received appropriate antibiotics as well. Four children who
developed hydrocephalus underwent ventriculoperitoneal
shunt surgery. Two patients who had peripheral vein

thrombosis in addition to CVST developed gangrene which
required amputation of the affected limb.

Outcome

Two (5.7%) children died, one of them had tubercular
meningitis with Isoniazid resistance who went on to develop
hydrocephalus, arterial stroke, and CVST. The other was a case
of'acute myeloid leukemia with secondaries in multiple organs,
meningeal secondaries, and cavernous sinus thrombosis. Two
patients lost their follow-up.

At 90 days of follow-up, 17 (54.8%) patients
were normal (mRS: 0-1), 3 (9.7%) became functionally
independent (mRS: 2), and 11 (35.5%) remained dependent
(mRS: 3-5).

The predictors of poor outcome were age less than | year,
seizures, altered sensorium, motor deficit, parenchymal lesions
in neuroimaging, presence of hydrocephalus, superior sagittal
sinus involvement, meningitis as the etiologic factor, and focal
syndrome presentation [Table 4].

Table 2: Neuroimaging findings and sinus involved in CVST

Parameters Number of
patients (n=35)
Hemorrhagic infarct 9 (25.7%)
Non-hemorrhagic infarct 6 (17.1%)
Intracranial hemorrhage 6 (17.1%)
Hydrocephalus 4 (11.4%)
Abscess 2 (5.7%)
Normal 13 (37.1%)
Midline shift 2(5.7%)

Sinuses involved

SSS with/without other sinuses 20 (57.1%)
13 (37.1%)
5(14.3%)

11 (31.4%)

Right TS with/without other sinuses
Left TS with/without other sinuses

Sigmoid sinuses with/without other
sinuses

Isolated SSS 8(22.9%)
Isolated TS 3 (8.6%)
Isolated sigmoid sinus 1(2.9%)
Deep venous thrombosis 1(2.9%)
Cortical vein thrombosis 4 (11.4%)
Cavernous sinus thrombosis 4 (11.4%)

SSS: Superior saggital sinus. TS: Transverse sinus

Figure 1: (2) MRI brain TTW image sagittal view showing hemorrhagic infarct in the right parietal region in a child with pyogenic meningitis. (b) Magnetic
resonance venography (MRV) showing thrombosis in the superior sagittal sinus. (c) Partial recanalization after 3 months
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Repeat MR imaging showed an area of gliosis in nine (29%),
resolution of infarction in 5 (16.1%), and diffuse atrophy
in 1 (3.2%). Repeat MR venography showed complete
recanalization of sinuses in 16 (51.6%), partial recanalization
in 12 (38.7%), and organized thrombus with collaterals in
3 (9.7%). The mean follow-up period was 11 months with
a range from 3 months to 8 years. The complications noted
include residual motor deficits such as spastic quadriparesis in
six (19.4%), hemiparesis in five (16.1%), cognitive disturbances
in five (16.1%), and seizure disorder in four (12.9%) children.
No recurrence was noted in any child.

Discussion

Cerebral vein and sinus thrombosis (CVST) is rare in children
compared to arterial stroke. We report a cohort of 35 children
with CVST over a period of 10 years managed in our institution.

A total of 574 children were diagnosed and treated as stroke
during this period, out of which 289 (50.3%) were arterial

Table 3: Risk factors associated with CVST
Risk factors

Number of
patients (7=35)
15 (42.9%)

Head and neck infections

Mastoiditis 5(14.3%)
Bacterial meningitis 4 (11.6%)
Tuberculous meningitis 2 (5.7%)
Orbital cellulitis 3 (8.6%)
Nephrotic syndrome with bacterial meningitis 1(2.9%)
Head trauma 3 (8.6%)
Protein C deficiency 2 (5.7%)
Protein S deficiency 2 (5.7%)
Iron deficiency anemia 3 (8.6%)
Malignancy (leukemia) 3 (8.6%)
Dehydration 2 (5.7%)
Varicella infection with elevated APLA 2 (5.7%)
Nephrotic syndrome 1(2.9%)
Dural AV fistula 1(2.9%)
Idiopathic 1(2.9%)

APLA; Antiphospholipid antibody. AV: Arterio venous

ischemic strokes, 250 (43.6%) were hemorrhagic strokes, and
35 (6.1%) were due to CVST. It constituted 10.8% (35 out 0of 324)
of ischemic strokes in our institution. Kalita et al.! have quoted
a similar proportion, 7 children with CVST out of 69 ischemic
strokes (10.1%) in their study on pediatric stroke from North India.

Males (74%) predominated the study, concordant with previous
reports.[>61 A majority of reported literature speaks about the
delay and difficulty in the diagnosis of CVST in children as
the symptoms and signs are highly nonspecific.”! Our study
reiterates the same as two-thirds of our children with CVST
had a subacute presentation. This could be explained by the
fact that the growth of thrombus is usually slow, and venous
collateralization is extensive. The symptoms typically evolve
over days or weeks, though the onset may be acute. Lack of
awareness about CVST among primary care physicians is
another factor to be considered.!”®

The clinical manifestations of CVST are nonspecific—may
be subtle and may overlap with predisposing conditions
such as infection and dehydration. Seizures, altered levels
of consciousness, focal neurologic deficits (cranial nerve
palsies, hemiparesis, hemisensory loss), and diffuse neurologic
symptoms (headache, nausea, emesis) may result. While most
of the symptoms can occur at any age, seizures are more
common in neonates and focal and diffuse neurologic signs

Figure 2: (a) MRI brain Fluid Attenuated Inversion Recovery Sequence (FLAIR)
sequence axial view showing hemorrhagic infarct in the right temporoparietal
region in a child with primary varicella infection. (b) MRV showing thrombosis
in the right transverse, sigmoid sinuses, and internal jugular vein

Table 4: Differences between good and poor outcomes with risk factors at follow-up

Parameter Good outcome (n=20) Poor outcome (n=13) P

Infants 2 (10%) 7 (53.9%) 0.009
Seizures 6 (30%) 11 (84.6%) 0.003
Altered sensorium 3 (15%) 8 (61.5%) 0.008
Motor deficit 2 (10%) 6 (46.2%) 0.03
Parenchymal lesions in imaging 9 (45%) 12 (92.3%) 0.007
Intracranial hemorrhage 1 (5%) 5(38.5%) 0.02
Hydrocephalus 0 4 (30.8%) 0.02
SSS involvement 7 (35%) 12 (92.3%) 0.001
Meningitis 1 (5%) 6 (46.2%) 0.008
Focal syndrome presentation 10 (50%) 12 (92.3%) 0.01
Multiple sinuses involvement 13 (65%) 6 (46.2%) 0.24
Partial/non-recanalization 8 (40%) 7 (53.9%) 0.34
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are more common in older infants and children."! We found
seizures and headache were the common presenting symptoms
noticed in 51 and 49% of our children, respectively. Similar
observations had been made by Heller ez al.”? Baddouh et al.,[!”
and Fernandez et al.'! while others have described a higher
incidence of headache and a lower incidence of seizures in
their studies.!'>"*] Higher incidence of seizures in our study can
be explained by the parenchymal involvement in the majority
and one fourth of our cohort were infants who have a higher
seizure risk among children.

Adult studies often quote the syndromic approach to CVST,
which is not commonly described in pediatric studies. The
syndrome of the focal neurologic deficit with or without
increased ICP was the most common syndrome found in
two-thirds of the patients in our study. Similar results have
been reported by Mishra ez a/.'¥ and another study in adults.!'¥

Neuroimaging is the principal basis for the diagnosis of CVST.
Non-contrast CT scans may detect venous thrombosis as
linear densities in the sinuses and cortical veins—the dense
triangle sign (high attenuation in the superior sagittal sinus
in a triangle shape) or the cord sign (high attenuation due
to thrombus in the cortical vein). As the thrombus becomes
less dense, contrast may demonstrate the empty delta sign, a
filling defect in the posterior part of the superior sagittal sinus.
CT can also detect ischemia (typically not respecting arterial
boundaries, often with some hemorrhagic transformation),
parenchymal or subarachnoid hemorrhages, or signs of
cerebral edema. However, CT brain may be normal and miss
the diagnosis of CVST in up to 30-40% of the patients.!'>!6]
Most children (83%) of our cohort underwent an initial CT
brain, which was normal in nearly half of them (48%). Similar
views have been echoed by Wang et al.l' confirming that it is
difficult to rule out CVST with CT brain alone.

All the children in our cohort underwent MRI brain with MRV
which is the gold standard for diagnosing CVST.!'®! Focal
parenchymal changes were noted in one-half of the patients,
and hemorrhagic infarct was the commonest brain parenchymal
lesion observed in one-fourth, which is in accordance with
previous studies.!”!”

Isolated intracranial hemorrhage was noticed in three
children, intraparenchymal in two, and intraventricular in one.
Intracerebral hemorrhage may be due to increased venous
pressure resulting in diapedesis of red blood corpuscles (RBC)
and subsequent rupture of small vessels. The rapidity of venous
thrombosis and lack of fibrinolysis may contribute to the
occurrence of intracerebral hemorrhage as well.l'®!

Three children presented with intraventricular hemorrhage,
isolated in one, associated with hemorrhagic infarct, and
subarachnoid hemorrhage (SAH) in the other two. All three
had the involvement of multiple sinuses in the superficial
system namely superior sagittal, transverse, and sigmoid
sinuses. Two of them were near neonates aged between 45 and
60 days of life. CSVT is a recognized cause of symptomatic

intraventricular hemorrhage in neonates due to the deficiency
of the protective mechanisms because of immaturity.'”) The
other one was a 4-year-old female child with isolated intra
ventricular hemorrhage (IVH) for whom coagulation profile
was normal, CT angiography and MR angiography were
normal, and MRV picked up thrombosis of venous sinuses.
Deep venous thrombosis can be accompanied by hemorrhage
into the ventricles as a result of blockage and hypertension in the
deep venous system.*! But our patient showed involvement of
superficial venous system. We presume that poor drainage can
result in increased pressure in the veins of the ventricular surface,
causing the rupture of the small blood vessels leading to IVH.[2!

Two children had a subarachnoid hemorrhage in addition to
other findings. The exact mechanism of cortical CVST-induced
SAH is unknown. The possible explanations include rupture
of venous parenchymal hemorrhagic infarcts into the
subarachnoid space and rupture of dilated thin-walled bridging
subarachnoid cortical veins due to venous hypertension.?

The literature is divided among the commonest sinus
involvement in pediatric CVST, some reporting transverse
sinus®224 and others quoting superior sagittal sinus as the
commonest sinus involved. Wang et al.!'?' have reported 18 out
of 30 children (60%) with CVST had superior sagittal sinus
involvement. Huisman et a/.>*! found superficial sagittal sinus
involvement in 47.5% of their cases. We found superior sagittal
sinus is the most common site of thrombus occlusion (57%)
in our study. The involvement of sinuses might be different
according to different geographic regions. Wasay et al.l” have
reported that multiple sinuses were involved in more than 70%
of their patients. Nearly 60% of our cohort had involvement
of multiple sinuses which is in accordance with the earlier
studies as well.!% Concurrent involvement of arterial and
venous sinus thrombosis was observed in two children which
has not been reported so far in literature—underlying etiology
being drug-resistant tuberculous meningitis in one, and iron
deficiency anemia in the other. Various theories put forward to
explain the association between iron deficiency and thrombosis
include reactive thrombocytosis, hypercoagulable state due to
microcytosis, and anemic hypoxia during periods of stress.**!

The causes of CVST are diverse in children. Acute infections
of the head and neck are the most common cause followed by
chronic underlying diseases like nephrotic syndrome, cancer,
and inflammatory bowel disease.”’ We also found that head
and neck infection (43%) was the commonest underlying
cause of CVST with mastoiditis, pyogenic meningitis in 14%
each, orbital cellulitis in 9%, and tubercular meningitis in
6%. Similar observations have been made by other authors
(Wasay et al."! 28/70 [40%], Heller et al.®! 54/149 [36%],
and Vieira et al.?" 30/56 [56.6%] as well. Prothrombotic
conditions accounted for 11% of the risk factors in our study
which included protein C deficiency and protein S deficiency in
two children each. Similar findings were reported by Karakas
et al.”?" in their cohort of 148 patients. Risk factors could not
be identified in one of our patients. Similar results have been
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reported by a few authors.["? However, a higher proportion
of idiopathic cases have been reported by Mishra et a/l.® and
Wang et al."” An extensive search for prothrombotic factors
in patients without an underlying disease may be the reason
for the lower incidence of idiopathic cases in our study. More
than 80% of the patients in our cohort received anticoagulation
which is in accordance with reported literature.['>2327]

CSVT-specific mortality is less than 10%, but motor and
cognitive deficits may be present in 17-79% of the survivors
who require long-term rehabilitation.!"2?% Two of our children
died, one with drug-resistant tubercular meningitis with
complications and the other with acute myeloid leukemia with
secondaries. We feel that they succumbed to the underlying
disease and its complications rather than by CVST. Fernandez
et al."V and Bonduel ef al.*! had expressed similar views in
their studies.

Nearly two-thirds had a complete recovery which is
in accordance with the other studies.['32¥ The factors
associated with poor prognosis included age less than
1 year (P = 0.009), seizures at the onset (P = 0.003),
decreased level of consciousness (P = 0.008), parenchymal
lesions in neuroimaging (P = 0.007), superior sagittal
sinus involvement (P = 0.001), and presentation as a focal
syndrome (P = 0.01). Though factors such as the presence
of motor deficit, hydrocephalus, intracranial hemorrhage,
meningitis as risk factor were associated with poor outcomes,
they could not be considered significant because of the small
numbers. Fernandez et al.'"! reported that the presence of
infarcts, hydrocephalus, and seizures at onset predicted a
worse neurologic outcome. Similar findings have been noted
by others as well.['? Involvement of straight sinus, multiple
sinuses were found to be associated with a higher risk of
sequelae by different authors.[*** However, we found no
such correlation. On the contrary, we found that superior
sagittal sinus thrombosis was significantly correlated with a
poor outcome which is in accordance with the study by Vieira
et al.? The same author had expressed that the prognosis was
dependent significantly in some cases on the etiologic factor for
thrombosis. In four of their patients, the sequelae were more
likely due to bacterial meningitis, and in another, the residual
neurologic deficits were of multifactorial origin. We also had a
similar experience with six of our patients (four with bacterial
meningitis and two with tuberculous meningitis).

Partial recanalization of the thrombosed sinuses was seen in
nearly 40% and non-recanalization in about 10% at the end of
3 months which is in confirmation with the other studies.*3"
Vieira et al. had reported that recanalization is not a significant
factor for long-term outcomes.** We also found no correlation
between recanalization and prognosis.

Limitations

Genetic tests identifying Factor V Leiden mutation and
prothrombin gene mutation were not done due to non-availability
in our institution. Hence, we are unable to comment upon their
role as risk factors in our study.

CoNCLUSIONS

There should be a high index of suspicion to diagnose CVST
especially in patients with an underlying risk factor for
venous sinus thrombosis because of its comparative rarity.
As the symptoms are highly nonspecific, there should be a
lower threshold to perform neuroimaging for early diagnosis.
Intracranial hemorrhage may be a rare presentation of CVST
and this possibility should be considered in an appropriate
clinical setting. Though mortality is low, CVST is associated
with high morbidity in children. Age less than 1 year, seizures,
altered sensorium, parenchymal lesions in neuroimaging,
superior sagittal sinus involvement, and presentation as focal
syndrome were the predictors of adverse outcome.
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