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Case report

Prothrombin gene variant (G20210A) in a patient with cerebral venous
sinus thrombosis
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Abstract

We describe a 33-year-old woman, who presented with lowered consciousness level and seizures, due to cerebral venous sinus
thrombosis with venous haemorrhagic infarcts. The patient, who was taking oral contraceptives, appeared to be heterozygous for
a prothrombin gene variant, which is due to a G�A transition at position 20210. This 20210A prothrombin has recently been
established as an important risk factor for cerebral venous sinus thrombosis, which interacts with oral contraceptive use. © 1999
Elsevier Science B.V. All rights reserved.

Keywords: Prothrombin; Sinus thrombosis

1. Introduction

We describe a patient with cerebral venous sinus
thrombosis, who appeared to be heterozygous for a
recently discovered prothrombin gene variant, which is
due to a G�A transition at position 20210 of the
prothrombin gene. This transition results in an elevated
prothrombin activity and is associated with a moderate
increased risk of venous thrombosis [1].

2. Case report

A 33-year-old woman was admitted to our hospital
in October 1997. She had developed a severe headache
with nausea and vomiting, 6 days earlier. Just prior to
admittance she had suddenly lost consciousness, with
clonic shaking of the legs and incontinence. The patient

had been taking oral contraceptives, she did not smoke
and there was neither a personal history of venous
thrombosis nor a familial predisposition.

Upon admittance, the patient was unconscious. The
body temperature was 38.1°C, blood pressure was 120/
80 mm Hg. Further examination of lungs, heart and
abdomen was unremarkable. She responded symmetri-
cally to pain stimuli by flexion of the arms and there
was spontaneous extension of the legs. The tendon
reflexes were brisk and the plantar responses were both
extensor. Computed tomography of the brain showed
multiple haemorrhagic infarctions of both hemispheres
and of the cerebellum (Fig. 1A). The basal cisterns were
partially obliterated. Subsequent magnetic resonance
imaging visualised the haemorrhagic infarcts and
showed a hyperintense lesion in the superior sagittal
sinus and in the transverse sinus (Fig. 1B). A diagnosis
of cerebral venous sinus thrombosis was made. The
patient was deteriorating rapidly and in a desperate
attempt to lower intracranial pressure, a lumbar punc-
ture and subsequent cerebrospinal fluid (CSF) drainage
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was carried out. Lumbar puncture revealed haemor-
rhagic cerebrospinal fluid, with an opening pressure of
50 cm H2O. After 12 h, the patient was treated with
intravenous heparin, but nevertheless deteriorated and
died 2 days later.

Coagulation studies, including lupus anticoagulant,
anticardiolipin antibodies, protein C and antithrombin
were normal. Protein S activity was decreased (0.28
U/ml; normal range 0.70–1.40), but protein S antigen
was in the normal range (0.81 U/ml; normal range
0.70–1.40). Factor V Leiden mutation was excluded by
showing a normal activated protein C resistance ratio,
which was confirmed by DNA analysis using PCR [2].
PCR analysis of the prothrombin gene revealed that the
patient was heterozygous for the GA transition at
position 20210 [2]. The prothrombin level in plasma
was elevated (1.94 U/ml; normal range 0.86–1.22 U/
ml).

3. Discussion

Several studies have identified hereditary coagulation
disorders as predisposing risk factor for venous sinus
thrombosis. Antithrombin, protein C and protein S
deficiency, have all been described in association with
cerebral venous thrombosis [3,4]. In a more recent
study, factor V Leiden mutation was also found to be a
risk factor for cerebral venous sinus thrombosis [5]. The
prothrombin gene variant that was present in our pa-
tient has recently been identified. It is characterised by
a G�A transition at position 20210 in the 3%-untrans-
lated region of the prothrombin gene and it is associ-

ated with increased prothrombin levels in plasma [1].
Prothrombin is a plasma glycoprotein that, after its
conversion to thrombin, promotes polymerisation of
fibrinogen molecules into fibrin threads. The
prothrombin gene variant acts as a moderate risk factor
for venous thrombosis, as it is associated with a 3-fold
increased risk of developing venous thrombosis in case
control studies. In unselected patients with a first period
of deep vein thrombosis, the frequency of the mutation
was 6.3%, whereas it was 2.3% in the general Dutch
population [1].

In our patient, the protein S activity levels were
reduced, which may have contributed to the prothrom-
botic state. This may have been due to the use of oral
contraceptives or to the ongoing thrombotic event at
the time of blood sampling, both known to be associ-
ated with low protein S activity. An alternative expla-
nation may be the existence of a heterozygous type II
protein S deficiency, although the occurrence of protein
S deficiency in association with the prothrombin gene
variant is very rare [6].

The first patient with cerebral venous thrombosis and
prothrombin gene G20210A variant was described by
Bloem et al. [7]. This patient and ours were both young
women using oral contraceptives. Two case control
studies have now shown that the prothrombin gene
variant is a risk factor for the development of cerebral
venous sinus thrombosis [8,9]. Both studies confirmed
that the prothrombin gene variant and oral contracep-
tives act in a multiplicative way on the risk of develop-
ing cerebral venous thrombosis. A similar effect has
been demonstrated by De Bruijn in patients with
protein S or protein C deficiency [10]. Clearly, the

Fig. 1. (A) CT scan of the brain with multiple haemorrhagic infarcts. (B) T1 weighted coronal section of a MRI scan of the head with a
hyperintense lesion in the superior sagittal sinus (arrow).
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prothrombin gene variant plays a role, alone or in
combination with oral contraceptives, in the develop-
ment of cerebral venous sinus thrombosis. Whether
hormonal therapy further increases the prothrombin
levels, or acts through an independent mechanism has
not been investigated.

We have presented a patient with a fatal central
venous sinus thrombosis, who used oral contraceptives
and carried the recently discovered prothrombin variant
allele. The prothrombin G20210A variant can be
rapidly determined. This is a useful diagnostic proce-
dure in the context of cerebral venous sinus thrombosis,
because of the strong interaction between this condition
and the use of oral contraceptives, a modifiable risk
factor for cerebral venous sinus thrombosis.
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