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Abstract—A 19-year-old woman, 8 days postpartum,
resented to the Emergency Department (ED) with a chief
omplaint of headache, decreased vision, and agitation.
ast medical history was unremarkable. Physical examina-

ion was remarkable only for dry mucous membranes,
ecreased visual acuity, and trace pedal edema bilaterally.
hile in the ED, the patient experienced a generalized

onic-clonic seizure. Computed tomography (CT) scan of
he head was suspicious for venous infarction. Magnetic
esonance imaging (MRI) and MR venography revealed
agittal sinus and left transverse sinus thrombosis. The risk
actors, clinical presentation, diagnostic evaluation, and
anagement of cerebral venous thrombosis are reviewed.
2005 Elsevier Inc.

Keywords—seizure; cerebral venous thrombosis; sagittal
inus thrombosis; headache; transverse sinus thrombosis

INTRODUCTION

erebral venous thrombosis (CVT) is a relatively rare
ondition. The majority of patients are women, with a
edian age of 37 years. Common risk factors among
omen include use of oral contraceptives, pregnancy,

nd the postpartum period. Typical signs and symptoms
nclude headache, seizure, paresis, and mental status
hanges. Although computed tomography (CT) scan of
he head is frequently used as a screening study, mag-
etic resonance imaging with magnetic resonance venog-
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aphy is considered the best noninvasive method of di-
gnosing CVT. We present a patient with a classic
resentation of CVT.

CASE REPORT

19 year-old woman, gravida 1, para 1, presented to the
mergency Department (ED) with the chief complaint of
eadache and decreased vision. On the night before
resentation, the patient gradually developed a general-
zed headache and took one of her boyfriend’s acetamin-
phen/hydrocodone tablets. Upon awakening on the
orning of presentation, she described her headache as

reater in intensity. The family became concerned with
er symptoms, including her increasing agitation, and
alled emergency medical services (EMS) for transport
o the ED.

The patient described her headache as generalized,
ull, constant, and increasing in intensity. She denied any
xacerbating or relieving factors. She had no previous
istory of migraines or other headaches. The only asso-
iated symptom was decreased vision. She had some
ight perception, with only darker and lighter shadows
isible.

The patient denied head injury or trauma. She denied
innitus, sore throat, or upper respiratory tract infection
ymptoms. She denied chest pain, shortness of breath,
ausea or vomiting. Other than the headache and visual
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ymptoms, there were no other neurologic complaints.
he denied any motor weakness or paresthesias.

The past medical history was significant only for a
pontaneous vaginal delivery 8 days prior, with decreas-
ng lochia and no vaginal bleeding. The pregnancy and
elivery were without complications.

The patient denied alcohol, tobacco, or illicit drug
se.

Physical examination revealed an awake and alert
oman. Vital signs were: temperature 38.8°C (101.9°F)

ectally; pulse 107 beats/min; respiratory rate 20 beats/
in; blood pressure 171/113 mm Hg; and an oxygen

aturation of 98% on room air. The head and neck
xamination was remarkable only for dry mucous mem-
ranes. A funduscopic exam was not performed. The
eck was supple with full range of motion and without
ymphadenopathy. Cardiovascular examination revealed

regular rhythm, without murmurs, rub or gallop. The
ungs were clear to auscultation. Examination of the
bdomen was normal. The patient had trace pedal edema
ilaterally. The neurologic examination revealed an awake
nd alert patient. Visual acuity was to light perception only.

igure 1. A nonenhanced CT scan of the brain demonstrates l
ll other cranial nerves were intact. Upper and lower t
xtremity motor strength was 5/5 and reflexes were 2�
nd symmetrical.

Shortly after completion of the physical examination,
he patient experienced a generalized tonic-clonic sei-
ure, which terminated immediately after the administra-
ion of lorazepam (Ativan) 2 mg i.v. The patient was also
iven magnesium sulfate 4 g i.v. for suspected postpar-
um eclampsia.

The serum white blood cell (WBC) count was 9.0 �
03/uL, with a normal differential. She was slightly ane-
ic, with a hemoglobin of 9.4g/dL and a hematocrit of

8.9%; the platelet count was normal. Electrolytes, glu-
ose, BUN and creatinine were all within normal limits.
rinalysis demonstrated 15 ketones, 1 to 5 red blood

ells, 1 to 5 white blood cells, no protein and few
acteria. A urine drug screen was positive for opiates
nly. Coagulation studies were normal. A portable chest
-ray study was normal. A computed tomography (CT)

can of the head without contrast demonstrated loss of
he cortical sulci in the right frontal, parietal and tempo-
al lobes (Figure 1). Magnetic resonance imaging (MRI)
f the brain and MR venography were recommended due

cortical sulci in the right frontal, parietal and temporal lobes.
o suspicion for venous infarction. The MRI demon-
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trated increased signal intensity on T2 in the gyri of the
rontal lobes bilaterally and in the gray white junction of
he occipital lobes bilaterally, suggestive of saggital si-
us and left transverse sinus thrombosis. The MR
enogram showed relative lack of signal in the superior
agittal sinus, consistent with thrombus (Figure 2).

After returning from the Radiology department, the
atient experienced a second generalized tonic-clonic
eizure; this resolved spontaneously. The patient was
iven phenytoin (Dilantin) 18 mg/kg loading dose i.v.
nd the Obstetrics and Gynecology and Neurology ser-
ices were consulted. Hypercoagulation studies were
rdered, including Protein S, Protein C, antiphospho-
ipid antibodies, Factor V Leiden and antithrombin III
evels.

The patient was postictal on examination by Neurol-
gy, but arousable. No focal deficits were identified. In
iew of the MR venogram findings, the patient received
n intravenous heparin bolus and was started on a drip.
he patient was admitted to the intensive care unit (ICU).

The patient was continued on Dilantin. In the ICU, an
lectroencephalogram (EEG) demonstrated only moder-
te generalized slowing; no epileptiform discharges were
oted. On day two, the patient was started on warfarin
Coumadin). Once the International Normalized Ratio
eached therapeutic levels, the heparin was discontinued.
he hypercoagulation studies were all within normal limits.

n view of the patient’s persistent high blood pressure, she

igure 2. A MR venogram of the brain reveals a relative lack o
sagittal sinus thrombosis.
as started on valsartan (Diovan) 80 mg p.o. daily with L
ood results. The patient continued to improve and re-
ained without seizure activity in the hospital. The patient
as discharged on day five on Diovan, Dilantin and Cou-
adin, with Neurology follow-up.

DISCUSSION

erebral venous thrombosis (CVT) is a relatively rare
ondition, but the diagnosis was made in our patient after
n unexplained seizure and a suspicious head CT scan
rompted further evaluation using MRI. Although useful
n this case, CT scans are read as normal or nondiagnos-
ic in up to 30% of patients with CVT (1). The diagnosis
s based on presenting symptoms, past medical history,
nd the presence of risk factors. Patients with risk factors
nd classic symptoms of CVT should receive further
valuation regardless of initial CT scan results to avoid
issing this potentially fatal condition.
The International Study on Cerebral Vein and Dural

inus Thrombosis (ISCVT), a recent multinational, mul-
icenter prospective study that followed 624 patients with
VT, identified common characteristics, risk factors, and
rognosis (2). According to the ISCVT trial, 79% of
atients diagnosed with CVT are white and 75% are
omen, and the median age is 37 years. Thrombophilic
isorders (protein C and Protein S deficiency, antithrom-
in III deficiency, activated protein C resistance, factor V

l in the superior aspect of the sagittal sinus, consistent with
eiden mutation, antiphospholipid antibody, nephrotic
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yndrome, and hyperhomocysteinemia) account for 34%
f patients with CVT. Patients with active infections
i.e., rhinosinusitis, meningitis, otitis) account for 12%.
mong female patients, 54% are on oral contraceptives,
4% are postpartum, and 6% are pregnant. Other less
ommon predisposing conditions include trauma, malig-
ancies, hematologic disorders, vasculitis and systemic
nflammatory disorders. Thirteen percent of patients with
VT have no identifiable risk factor, whereas 44% have
ore than one risk factor (2). Among peripartum women,

regnancy-related hypertension, older age, infections, and
esarean delivery are common risk factors associated with
VT (3–5). Changes that contribute to a prothrombic

tate in pregnancy and puerperium include a decrease in
nhibitors of protein S and increased levels of fibrinogen,
actor VII, factor VIII, factor X, and protein C inhibitors
6). Factor V Leiden and Factor II gene mutations have
lso been shown to play a role in CVT development in
atients taking oral contraceptives (7).

The most frequent signs and symptoms of CVT in-
lude headache (88%), seizure (39%), paresis (37%),
apilledema (28%), mental status changes (22%), visual
hanges, cranial nerve deficits, and focal weakness (2,8).
n retrospect, our patient presented in a classical fashion
or CVT. The course is often indolent, with patients
resenting days to weeks after the onset of symptoms.
resentations vary according to the location and size of

he thrombosis, the rate of development, and the amount
f collateral venous drainage (2,9). Women with CVT
ssociated with pregnancy and puerperium present with
imilar symptoms, neurological findings, and neuroim-
ging results when compared to patients with CVT sec-
ndary to other causes. However, obstetric patients tend
o be younger and present with a more acute onset of
ymptoms, similar to our patient (10). The diagnosis of
VT should be considered in women with any neuro-

ogic symptoms during pregnancy or puerperium (8).
The ED evaluation of a patient suspected of having a

VT begins with a thorough history and physical exam-
nation. Other diagnoses that should be considered in-
lude simple headache, intracranial hemorrhage, menin-
itis, aneurysm, and pseudotumor cerebri. In postpartum
atients who have received epidural anesthesia, intracra-
ial hypotension from a cerebrospinal fluid (CSF) leak
hould be considered. Likewise, although postpartum
atients who present with seizures are more likely to
ave eclampsia, seizures secondary to CVT also should
e considered. Physical examination findings of CVT
ost often include papilledema. Neurologic findings

ange from subtle deficits to profound coma. A classic
riad of headache, papilledema, and high opening pres-
ures on lumbar puncture has been described, but is also
resent in patients with pseudotumor cerebri (9).
Lumbar puncture will usually yield high opening u
ressures. Cerebrospinal fluid analysis is useful for rul-
ng out an infectious etiology of a headache and is
sually normal in patients with CVT.

Quantitative D-dimer measurement recently has been
roven to be useful for the evaluation of suspected ve-
ous thrombosis and pulmonary embolism. Lalive et al.
nvestigated the utility of quantitative D-dimer levels in
4 patients suspected of having a CVT (11). Twelve of
he 54 enrolled patients were found to have CVT, and 10
f the 12 had D-dimer levels greater than 500 ng/mL
sensitivity of 83% and negative predictive value of
5%). The two patients with CVT and a D-dimer less
han 500 ng/mL had a history of headache lasting greater
han 30 days. In the 42 patients without CVT, only four
ad D-dimer levels greater than 500 ng/mL (specificity
f 90% and positive predictive value of 71%). The au-
hors concluded that patients with less than 1 month of
ymptoms and a D-dimer value less than 500 ng/mL are
nlikely to have CVT. Alternatively, further workup is
arranted in all patients with symptoms consistent with
VT and D-dimer level greater than 500 ng/mL (11).
his test is of limited value, however, in pregnant pa-

ients. D-dimer has been shown to increase gradually
uring the course of pregnancy (12). Chabloz et al.
emonstrated that for the time period of the 35th week of
regnancy through delivery, D-dimer values are consis-
ently greater than 500 ng/mL (12).

Although laboratory values may contribute to the
linical picture, neuroimaging is the most effective tool
or diagnosing CVT. Angiography is considered the gold
tandard, but is not commonly used unless endovascular
hrombolytics are employed for clot dissolution. CT
cans of the head are typically obtained in the initial
orkup, but are not sensitive or specific enough to safely

xclude the diagnosis. Findings suggestive of CVT on
T scan include evidence of infarction, hemorrhage, or
dema that do not correspond to an arterial distribution.
hese and other characteristic signs on CT scan may
uggest CVT, but are not diagnostic, and additional im-
ging is usually required. Magnetic resonance imaging
ith magnetic resonance venography is both sensitive

nd specific, and is considered the best noninvasive
ethod of diagnosing CVT. Using this imaging method,

he thrombus and subsequent changes in flow patterns
an be directly visualized (13).

All patients should receive a hypercoagulation workup
fter being admitted. Even if an etiology for CVT is obvi-
us, 44% of patients have more than one risk factor,
ncluding undiagnosed coagulation abnormalities (2).

Neurology should admit these patients. The treatment
f choice for CVT is heparin, followed by long-term
nticoagulation with warfarin. The recommended length
f anticoagulation is 3 to 6 months, or longer if an

nderlying prothrombotic condition is still present (1).
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atients should be immediately considered for anticoag-
lation regardless of the duration of symptoms, severity
f neurologic deficit, or presence of intracranial hemor-
hage due to the potential for full recovery. These pa-
ients, when compared to those with arterial strokes,
ypically respond well to treatment (1). Symptomatic
reatment may be accomplished with analgesics, anticon-
ulsants, medications to decrease intracranial pressure
i.e., mannitol, steroids, acetazolamide, and diuretics),
nd treatment of the prothrombotic condition.

The use of systemic or local thrombolytics has not
een studied in a randomized controlled trial, but results
rom many case reports suggest that thrombolytics are
seful, especially in patients whose condition is refrac-
ory to anticoagulation (14).

According to results from the ISCVT trial, the long-
erm prognosis for patients is better than previously
eported, with only 13% of patients dying or having a
oor neurologic outcome (2). Factors associated with
ncreased morbidity and mortality include coma, hemor-
hage on the admission head CT scan, malignancy, male
ender, age greater than 37 years, mental status changes,
hrombosis of a deep cerebral vein, and a concurrent
entral nervous system infection. Patients identified with
hese risk factors may benefit from local thrombolysis or
rocedures aimed to reduce intracranial pressures (2). In
retrospective study by Cantu and Barinagarrementeria,
ortality of CVT in pregnancy and puerperium was

ound to be significantly less than CVT in other patient
roups. Although the initial symptoms and severity of
llness were similar in both groups, the final outcome was
ood in 80% of patients with obstetric etiologies com-
ared with 58% of patients with other causes. The mor-
ality rates were 9% and 33%, respectively (10).

Cerebral venous thrombosis is a rare, but potentially

atal condition that may be easily dismissed as a simple

1

eadache. The diagnosis should be considered in women
ith any neurological symptoms during pregnancy or
uerperium. Awareness of risk factors and common pre-
enting symptoms will help identify patients who require
euroimaging and who may benefit from the prompt
dministration of anticoagulation or thrombolysis.
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