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ABSTRACT
Cerebral venous thrombosis is an uncommon but serious neurologic disorder in young adults with a peculiarly high
preponderance for females. Diagnosis is frequently overlooked or deferred due to its subacute or lingering onset and
the wide spectrum of clinical symptoms. Headache is the most frequent symptom occurring in up to 95% of all cases.
One must consider stroke in all cases of neurological deterioration in pregnancy and puerperium. Imaging plays a
primary role in diagnosis with magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA)
having proven to be the best both for diagnosis and follow-up of these women. Current therapeutic measures used
include the utilization of anticoagulants such as dose-adjusted intravenous heparin or body weight adjusted
subcutaneous low-molecular-weight heparin (LMWH), the use of thrombolysis and symptomatic therapy including
control of seizures and elevated intracranial pressure. Recurrence in future pregnancy is usually low.
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INTRODUCTION

ETIOLOGY

Thrombosis of cerebral veins and sinuses is a distinct
stroke, mostly afflicting young middle aged population
with female to male ratio being 3: 1.1 It is responsible for
0.5% of all stroke cases in developed countries, whereas
in developing realms like India it contributes 10-17% of
all cases.2,3 Pregnancy and puerperium account for 20%
of CVT cases in Indian population accounting for
4.5/1000 obstetric admissions and 1/250 deliveries.2,4 In
the pre-antibiotic era post-infective CVT was more
prevalent, whereas nowadays aseptic CVT is more
frequent.5 The precise incidence of this ailment is not
known because of dearth of available scientifically
intended epidemiological studies in the literature.
However its prevalence is much less when contrasted
with arterial stroke.

More than 100 causes of CVT have been expounded in
literature.2,4-6
However,
despite
of
extensive
investigations, the cause may be elusive in up to 20-25%
of patients.6 Currently, infective causes account for less
than 10% of patients, while inherited pro-thrombotic
tendencies account for 10-15% of cases.2,7 Pregnancy and
puerperium have long been recognized as periods of
increased susceptibility.7-11 Significantly increased risk
has been associated with caesarean delivery, increased
maternal age, hyperemesis, inter-current infection and
maternal hypertension. Increased risk during pregnancy
and puerperium is due to a hypercoagulable state caused
by increased levels of fibrinogen, Factors VII, VIII and
X, Diminution in inhibitors of Protein S coagulant,
Increase in inhibitors of Protein C level, increased ability
to neutralize Heparin.10-14 Also oral contraceptive pills
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use has been associated with an increased pro-thrombotic
tendency in females of reproductive age group.15
PATHOGENESIS
CVT ensues occlusion of venous sinus by a partially
obstructing thrombus or an extrinsic compression that
ultimately progresses to completely impede it. The
thrombus may further extend into the draining veins of
the sinus. The resulting venous congestion leads to
regional ischemia and infarction in cerebral cortex.
CLINICAL FEATURES
Most frequent symptoms and signs in CVT in pregnancy
and puerperium are headache (75-95%), focal seizure
with/without generalization, paresis (unilateral or
bilateral), papilledema, altered mental status, isolated
intracranial hypertension, diffuse encephalopathy and
CT/MRI
findings
of
focal
edema/
infarct/
hemorrhage.1,3,5,8,16 Rarely it can cause cavernous sinus
syndrome, subarachnoid hemorrhage, thunder clap
headache or attacks of migraine with aura.

DIAGNOSIS
Timely diagnosis of CVT Requires “high index of
suspicion”.
Blood investigations
Complete
blood
count
for
polycythemia,
thrombocytopenia (TTP), leucocytosis (sepsis), anti
phospholipid antibodies, protein C and S, anti thrombin
III, lupus anticoagulant and leiden factor V mutation for
hypercoagulable states, blood for homocysteine levels
(easily correctable), ESR and ANA for screening of SLE,
Wegner’s granulomatosis, Urine protein for nephritic
syndrome, liver function test for cirrhosis of liver.
Imaging techniques
MRI brain and Venography is the investigation of choice
and shows absent flow void within affected venous
sinuses.25 Unenhanced time of flight MRV, Contrastenhanced MRV, Fluid-attenuated inversion recovery
(FLAIR) and T2* Gradient- echo imaging assist in
clinching diagnosis.

Sagittal sinus thrombosis
Focal neurological deficit comprises of hemiparesis,
usually with facial sparing and more severe affection of
lower limbs than upper limbs.15-18 In some patients,
contra-lateral cortical veins may be involved resulting in
paresis/paralysis of the opposite lower limb thus causing
paraparesis/paraplegia.19,20
Cavernous sinus thrombosis (usually septic)
Fever, headache, frontal and retro-orbital pain and
diplopia are common symptoms. Ptosis, proptosis,
chemosis, extra-ocular dysmotility and hyperesthesia of
ophthalmic and maxillary division of V cranial nerve are
common signs. Compression of optic nerve may lead to
optic atrophy and blindness.
Lateral sinus thrombosis-It is mostly secondary to
infections of middle ear and mastoid region. Headache
and earache are the most common symptoms.
Thrombosis of deep cerebral veins
It is usually accompanied by LOC and occasional
abnormalities of eye movements or papillary reaction.
COMPLICATIONS
Increased dural sinus and CSF pressure, Parenchymal
edema with venous infarction or hemorrhage, pulmonary
embolism from dural sinus thrombosis, Hypopituitarism
from cavernous sinus thrombosis, persistence of focal
seizures.21-24

CT scan-On non-contrast CT, the classic finding in delta
sign (observed as a dense triangle within the superior
sagittal sinus created by hyperdense thrombus). A false
positive delta sign may be seen in trauma patients as a
result of an adjacent sub-dural hematoma.26 On contrast
enhanced CT, the reverse delta sign (empty delta triangle
sign) can be observed in superior sagittal sinus from
enhancement of dural leaves surrounding the
comparatively less dense thrombosed sinus (20% of the
cases).27 False negative rate for diagnosing by CT is
25%.7 Other abnormalities seen on CT are Cerebral
edema, Hemorrhagic infarction and inter-cerebral
hemorrhage, Cord sign(irregular and high-density lesion
located in superficial aspect of cerebral hemisphere
represents thrombosed cortical veins).
Recently, CT venography has been shown to have
sensitivity equal to or superior to MR Venography in
visualizing thrombosed sinuses. However it is not used
routinely.
Cerebral angiography being an invasive technique, nonsensitive, non-specific technique for CVT, is obsolete
now.28
Radionuclide scanning also because of lack of specificity
has entered the antique list.29
Other investigations
a)

Lumbar puncture- Though it does not offer much
assistance
in
establishing
diagnosis,
but
abnormalities encountered in Lumbar Puncture are
raised pressure, pleocytosis, increased RBCs,
elevated CSF protein.30
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b)

D-dimer- It’s a marker of endogenous Fibrinolysis,
and is positive in 77% pts with CVT. Negative Ddimer assay cannot rule out CVT.

iii) No controlled data for use of steroids or
decompressive surgery.

TREATMENT

However heparin still remains first line treatment for
CVT because of its efficacy, safety and feasibility.32

a)

Maintenance therapy

b)

c)

Symptomatic treatment-Woman with hemiplegia
should be kept nil by mouth to prevent aspiration.
Normal saline is recommended at the rate of 1 liter
in 24 hours. Head elevation is done at 30-40 degrees
to decrease intracranial tension. Besides Lumbar
puncture, Acetazolamide and Surgical procedures
can be opted for. Seizures should be treated with
appropriate anticonvulsants. Classical antiepileptic
drugs like phenytoin, carbamezepine, and valproate
should be chosen. In case of intolerance to classic
drugs, newer antiepileptics like lamotrigine,
topiramate and levetiracetam should be resorted to.
Impairment of consciousness or herniation can be
managed with Osmotic therapy, Sedation and
ventilation, and if required hemi-craniotomy. In
infected CVT, appropriate antibiotics should be
given.
Specific therapy.

Acute phase
Body-weighted LMW heparin in full therapeutic dosage
or dose adjusted IV heparin until 13 weeks followed by
Warfarin up to 3rd trimester; again UFH/LMWH is
reinstituted till delivery and is continued till 6 weeks
postpartum.
i)

Unfractionated Heparin at a loading dose of 80units/kg-body weight followed by initial infusion at
the rate of 18 unit/ kg/ hour should be started and
APTT checked 6 hourly. If APTT is less than 1.2
times the control another bolus and increase in
Heparin to 40 units/kg/hour. If APTT is 1.5-2.3
times the control no change in infusion rates is done.
If APTT is 2.3-3 times the control, infusion rates
must be decreased by 2 units/ kg/ hour. If APTT is
>3 times the control, the infusion should be held for
one hour and rate decreased by 3 units/kg/hour.
ii) Low molecular weight heparin in dose of 1 mg/kg
body weight subcutaneous twice a day.
iii) Warfarin - Start with 5mg once in a day dose and
maintain PT with INR between 2 and 3.
Worsening despite medical treatment
Failure to respond to therapy is usually suggested by
deepening coma or worsening neurological deficit in
spite of adequate heparinisation.
i)

ii)

Local IV thrombolysis with rtPA streptokinase (SK)
or urokinase (UK) via selective catheterization of
cerebral veins
Mechanical thrombectomy

a)

b)

Oral Anti coagulation continued till 3 months if
transient risk factor present; in case of Idiopathic
CVT and mild hereditary thrombophilia, it can be
continued up to 6-12 months. If two or more
episodes of CVT or one episode of CVT with severe
hereditary thrombophilia is documented, woman
requires infinite anticoagulation.
Antiepileptic therapy should be continued for
minimum 1 year in case of early seizures and
hemorrhagic lesions. In woman without risk factors,
one must taper gradually after acute stage.

PROGNOSIS OF Obstetric CVT
With the advent of early diagnosis and early institution of
therapy mortality in CVT has been reduced from 50.6%
to 10% in last three decades.33,34 Poor Prognostic markers
are age >33 yrs, acute fulminant course, papilledema,
coma, B/L hemorrhagic infarctions, diffuse cerebral
edema, involvement of straight sinus. Recurrence risk in
successive pregnancies is Low (2%). Overall it carries
favourable outcome in 60-76% cases. Moreover there is
no contraindication to future pregnancies. Further
investigations regarding the underlying cause and a
formal consultation with a haematologist and/or maternal
foetal medicine specialist are reasonable.
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