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Cerebral venous thrombosis in women of
childbearing age: diagnosis, treatment, and
prophylaxis during a future pregnancy
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Abstract: Sex-specific risk factors for cerebral venous thrombosis (CVT) in women include
oral contraceptives, pregnancy, puerperium, and hormone replacement therapy. The acute
treatment of CVT is anticoagulation using therapeutic doses of low molecular weight heparin,
which is also the preferred treatment in the post-acute phase in pregnancy and during
breastfeeding. In patients with imminent brain herniation decompressive surgery is probably
life-saving. A medical history of CVT alone is not a contraindication for future pregnancies.
The optimal dosage of low molecular weight heparin as thrombosis prophylaxis during future
pregnancies after a history of venous thrombosis including CVT is the topic of an ongoing trial.
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Introduction

The overall incidence of cerebral venous thrombo-
sis (CVT) in adults is estimated at one per 100,000
people per year.! For women, a gradual increase in
the incidence of CVT has been observed over
time.? Between the ages of 31 and 50years, the
incidence of CVT in women is around three per
100,000 people per year.!

General factors increasing the risk for CVT
include genetic thrombophilia, systemic diseases,
infections and cancer,? but the most crucial addi-
tional risk factors in women are the use of oral
contraceptives (80% of the cases), pregnancy and
the postpartum period (5-20% of the cases).*% A
case—control study by Zuurbier er al. showed
obese women who use oral contraceptives to have
a 30-times higher risk of CVT as compared with
women with normal weight who do not use con-
traceptives.” Regarding pregnancy-related CVT,
the majority of events occur in the third trimester
of pregnancy and in the first 6 weeks of the post-
partum period (puerperium).> According to a
Taiwanese study, 73% of the CVT events
occurred in the puerperium.® Maternal hyperten-
sion, Caesarean delivery, intercurrent infections,

excessive vomiting during pregnancy and increas-
ing maternal age were identified as independent
risk factors for CVT in the puerperium period.®

The clinical presentation of CVT may mimic that
of (pre)eclampsia and consists of a myriad of
symptoms with most often a gradual onset. In the
ISCVT study, a prospective International Study
on Cerebral Vein and Dural Sinus Thrombosis,
headache was the most common clinical feature
(89%), followed by seizures (39%), mental status
disorder (22%), stupor or coma (14%) and visual
loss (13%).1° During pregnancy, some symptoms
may be aspecific too, which can lead to a delay in
the diagnosis of CVT as the symptoms may be
attributed to the pregnancy itself.!! Examples are
headaches immediate postpartum being treated
as postdural headache in the case of epidural
analgesia or seizures that are treated with magne-
sium sulphate when eclampsia is suspected.!?

The clinical outcome in women with sex-specific
risk factors such as oral contraceptives, pregnancy,
puerperium, and hormone replacement therapy is
better compared with men.!? Overall, the mortal-
ity in CVT patients is decreasing, suggesting
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Figure 1. Magnetic resonance imaging scan of the
brain (susceptibility weighted imaging) axial at the
initial presentation of a woman showing a single
juxtacortical haemorrhage located in the parietal lobe
of the left hemisphere (arrow). The patient also had
sulcal subarachnoid haemorrhage, especially in the
right hemisphere.

improvement of diagnostic methods and better
management of CVT over time.!* Both treatment
options in the acute phase of pregnant CVT
patients and management of the recurrent risk for
future pregnancies are challenging issues in daily
clinical practice for this particular population.
Therefore, we present in this review clinical advice
for the diagnosis and treatment options of CVT in
women of childbearing age. Furthermore, we dis-
cuss long-term aspects of CVT and prophylactic
concerns in (pregnant) women with prior CVT.

Diagnostic tools

D-dimers

The European Stroke Guidelines suggest to meas-
ure D-dimers before neuroimaging in patients
with a high clinical suspicion of CVT, except in
those with isolated headache or prolonged dura-
tion of symptoms (>>1 week), because of the risk of
false-negative results.!> Due to a lack of large well-
defined studies regarding the use of D-dimers in
specifically the pregnancy and puerperium periods
no formal guidelines are available. There is only
one study assessing the role of D-dimers in the
diagnosis of CVT during puerperium, including

24 patients and 24 matched controls.!® It found
that D-dimer levels were not useful during the
puerperium.!® If CVT is suspected during preg-
nancy or puerperium, one can consider cerebral
imaging instead of measuring D-dimers, as
D-dimers are unspecific and tend to be increased
due to the increased fibrinolysis following fibrin
formation throughout pregnancy.

Cerebral imaging

CVT diagnosis in pregnant women is preferably
made by using magnetic resonance imaging
(MRI)/MR-venography due to the non-ionizing
and non-invasive character. MR-venography
using contrast is more sensitive than Time of
Flight MR-venography, as the latter is more sus-
ceptible to artefacts. During pregnancy, however,
the use of contrast should be limited and only
used when the benefits outweigh the possible
risks for the foetus.” T2-weighted gradient
recalled echo or susceptibility weighted imaging is
recommended in order to visualize intraluminal
thrombus.!8 Parenchymal lesions in MRI include
venous infarcts and intracerebral haemorrhages.1?
The morphology of the intracerebral haemor-
rhages varies, ranging from subarachnoid haem-
orrhages, to small juxtacortical lesions to large
haemorrhagic infarctions. Small non-traumatic
juxtacortical haemorrhages are a very characteris-
tic feature of CVT and are associated with throm-
bosis of the superior sagittal sinus (Figure 1).1°

In non-pregnant women or pregnant women in
critical condition with a high clinical suspicion of
CVT,computed tomography (CT)/CT-venography
can be considered when MRI is not available.
CT-venography is assumed to be as accurate as
MRI/MR-venography; however, studies comparing
both are lacking.?° Limitations of CT-venography
should be kept in mind, such as the reduced sensi-
tivity for detecting cortical vein thrombosis and
parenchymal lesions.!3

Treatment options

Non-invasive treatments

Types of anticoagulation. Standard treatment in the
hyperacute phase of CVT for all patients is antico-
agulation using low molecular weight heparin in
subcutaneous form (LMWH) or intravenous unfrac-
tionated heparin (UFH). This recommendation is
also considered for CVT patients with the presence
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of intracranial haemorrhage(s). UFH has the advan-
tage of a short half-life with dose adjustments based
on activated partial thromboplastin time (APTT)
and can be antagonized using protamine sulphate.!>
Although UFH has been assumed to be safe in preg-
nancy,!> associations with increased risk of foetal
bleeding and teratogenicity are also described.?!
LMWH does not cross the placenta and has a good
safety profile.!2 Hence, LMWH at therapeutic doses
has been recommended during the hyperacute phase
in pregnant CV'T patients.

After the hyperacute phase, oral anticoagulation is
indicated, using vitamin K antagonists. However,
vitamin K antagonists are contraindicated during
pregnancy, because they cross the placenta and can
cause neurodevelopmental disorders and foetal
bleeding.!> Direct oral anticoagulants (DOACs) —
such as factor Xa inhibitors (apixaban, edoxaban,
rivaroxaban) or thrombin inhibitors (dabigatran) —
are also contraindicated because they are likely to
cross the placenta and teratogenic risks are not well
known. Therefore, LMWH is continued in preg-
nant CVT patients after the hyperacute phase.

Recently, a prospective randomized controlled
trial comparing the efficacy and safety of dabi-
gatran 150mg wversus dose-adjusted warfarin with
an International Normalized Ratio (INR) between
2 and 3, during a 6 month period in 120 CVT
patients with mild and moderate clinical severity
was published.?? No recurrent venous thrombo-
embolic events or death occurred in either group
and the rate of systemic bleeding, new intracranial
haemorrhage or haematoma expansion was low.22
However, neither non-inferiority nor superiority
of either treatment option could be demonstrated.
Furthermore, the broad exclusion criteria — such
as pregnancy or planning to become pregnant
while in the trial, cancer, major trauma, coma at
presentation, central nervous system infections,
National Institutes of Health Stroke Scale
(NIHSS) >13, and myeloproliferative syndromes
— limit the implementation of these results in clini-
cal practice. Future publications in this field, such
as the upcoming SECRET trial (efficacy and
safety of rivaroxaban 20mg wversus unfractionated
or low-molecular weight heparin with transition to
warfarin in patients with CVT), will hopefully
provide additional insights in this matter.

Duration of oral anticoagulation. There are no
studies assessing the most optimal duration of
anticoagulation in pregnant CVT patients.!>

Therapeutic LMWH is typically continued for at
least 6 weeks postpartum based on the known
increased risk of CVT following delivery.?3 It is
important to keep in mind that the peripartum
period may be complicated by the use of antico-
agulation due to the risk of bleeding during (Cae-
sarean) delivery.24

For non-pregnant women, a treatment period of
3—12months can be advised as recommended by
the European Stroke Organisation for the general
population.!> The comparison of a short versus a
long period of treatment is addressed in the ongo-
ing EXCOA-CVT cluster trial, an international
prospective multicentre randomized trial compar-
ing the efficacy and safety of a treatment period of
3—6 months with a treatment period of 12 months
within 30 days of CVT confirmation.?> However,
women of childbearing age without adequate
contraceptive measures, pregnancy or breastfeed-
ing are excluded in this trial, which will make the
results of this trial not applicable for the target
population of this review.

Patients with recurrent venous thromboembo-
lisms or with an associated prothrombotic condi-
tion with high thrombotic risk may need lifelong
oral anticoagulation with vitamin K antagonists.!>
Bridging with LMWH during pregnancy may be
necessary in these patients.

Lactation and (oral) anticoagulation. One should
consider the mother’s wish regarding breastfeed-
ing in the case of a lifelong indication for antico-
agulation after the puerperium period. LMWH is
the gold standard during breastfeeding because it
does not transfer easily into breastmilk. UFH and
warfarin are also acceptable during lactation.!®
DOAC s should be avoided as no clinical data is
available about their safety during lactation.

Medical treatment of CVT in antiphospholipid
syndrome. Positive results for the three available
laboratory tests (lupus anticoagulans, anticardio-
lipin antibodies, and anti-B2-glycoprotein I anti-
bodies) are associated with the highest risk for
developing thromboembolism events. Women
with these laboratory results have increased risks
of diverse pregnancy and obstetric complications,
such as small for gestational age, premature birth,
(recurrent) miscarriages, (pre)eclampsia and
HELLP syndrome.?® The main rationale in the
treatment of antiphospholipid syndrome is sec-
ondary prevention of such events by the use of
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vitamin K antagonists. Nevertheless, patients
with triple-positive laboratory tests have a high
risk for recurrence of thromboembolism events,
even while in the therapeutic INR range.2” How-
ever, the use of DOAC:Ss is not recommended in
triple-positive patients with antiphospholipid syn-
drome, based on the results of the TRAPS trials.
This trial, comparing the efficacy and safety of
rivaroxaban 20mg with dose adjusted warfarin,
was terminated prematurely by the Advisory
Board based on recommendations of the Adjudi-
cation and Safety Committee due to excess of
arterial thromboembolism events in the rivaroxa-
ban treatment arm. Possible explanations might
be the inter individual variability of rivaroxaban
plasma levels and the different mechanism of
action between warfarin and rivaroxaban.?”

Invasive treatment

Brain herniation due to large haemorrhagic venous
infarcts is the most common cause of death in the
acute setting of CVT according to the same mecha-
nism as seen in ischaemic strokes.?® The European
guidelines recommend decompressive surgery for
CVT in patients with intraparenchymal lesions and
imminent brain herniation in order to prevent
death.1> There are a few examples available in the lit-
erature reporting decompressive surgery in quickly
deteriorating women with CVT based on an identifi-
able risk factor.!229-31 One case has recently been
published in which a 22-year- old woman without
any identifiable risk factor for CVT deteriorated
quickly in early pregnancy and was treated with a life-
saving decompressive craniectomy.!!’ One month
after admission to the hospital she was discharged
without neurological deficits (mRS 0). Follow-up
MRI imaging at 4 months showed complete recanali-
zation of the sinuses. With regard to endovascular
treatment, recently the results of the TO-ACT trial
that evaluated the efficacy and safety of endovascular
treatment in patients with a severe form of CVT have
been published.32 The trial showed that endovascular
treatment with standard medical care did not appear
to improve functional outcome of patients with CVT.
Only case reports of endovascular treatment in preg-
nant women with CVT have been published.!?

Long-term aspects
Clinical outcome

There are only a few studies assessing the long-
term clinical outcome after CVT. In the ISCVT

study — where both pregnant and non-pregnant
patients were enrolled — women had a more favour-
able outcome compared with men (complete
recovery 81% wversus 71%, respectively),!® as prog-
nosis of CVT is better when associated with sex-
specific risk factors like oral contraceptives,
pregnancy, puerperium, and hormone replacement
therapy.!®> The overall mortality rate was 7% at
6months of follow-up. A total of 77 pregnant
patients were included in this ISCVT study; how-
ever, no comparison was made of outcomes
between pregnant and non-pregnant patients. Also,
clinical outcomes of the pregnant patients were dis-
cussed only very briefly.1? The available results
show one patient with a seizure (1.3%) and three
pregnancies that resulted in abortion (3.9%).

A pooled systematic review by Kashkoush er al.1?
— including 66 patients with CVT in pregnancy
and puerperium — showed 94% of the women to
have a mRS between 0 and 2 and 59% to have an
mRS of 0 at 6 month follow-up. Clinical presenta-
tion with headache alone at the time of treatment
with anticoagulation was related to a very good
outcome. One patient died with underlying
Budd—Chiari syndrome (2%).

Recanalization

The overall rate of venous recanalization in CVT
patients using anticoagulation is around 85%.33
Recanalization mainly occurs in the first few
months after the diagnosis of CVT; however, this
process may take up to 1year, with an association
between the rate of recanalization and clinical
recovery.?3 Positive predictors of recanalization
are female sex and thrombosis of the superior sag-
ittal sinus. Negative predictors are hormonal
treatment, increasing age, unknown aetiology of
CVT, and multiple thromboses. In the systematic
review by Kashkoush ez al. 67% of the pregnant
women had involvement of the superior sagittal
sinus.!? The average recanalization time was 39.8
(15.5-64.0) days. The duration of anticoagula-
tion is not a predictor of recanalization.33
Repetition of brain imaging may be needed dur-
ing follow-up of CVT patients, to distinguish
when symptoms are worsening or new symptoms
occur in order to exclude recurrent CVT.

Recurrence risk
The estimated annual recurrence risk of CVT is
1-3% with the highest risk in the first year after
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diagnosis.>»35 A recent observational prospective
study by Palazzo er al. (n=187) confirmed an
annual CVT recurrence risk of around 2% during
a mean follow-up period of 80 months.3¢ Women
receiving hormonal therapy at the moment of the
first CVT had a lower recurrence risk compared
with women with other or unknown risk factors
after discontinuation of the hormonal agents.3°
A multicentre cohort study including 203 patients
— presenting with CVT over 14 years with a median
follow-up of 36 months after stopping anticoagu-
lant therapy — estimated an annual recurrence risk
of 1-2% for CVT.37 Of the participating patients
86% were female, of whom 93% were of child-
bearing age, and 75% were using oral contracep-
tives or in puerperium when having the first CVT.
Heterozygosity for Factor V Leiden was an inde-
pendent risk factor for the recurrence of CVT.

Use of oral contraceptives

The advice is not to prescribe oestrogen-contain-
ing contraceptives in women with prior or active
venous thromboembolism. Regarding the use of
progestogen-only contraceptives data is lacking
and no studies are available on the risk of recurrent
venous thromboembolism in women using oral
contraceptives at the moment of the prior CVT.15

Usually, women get hormonal therapy prescribed
as anticonception but also in clinical practice in
order to decrease the risk or treat active menor-
rhagia due to uterine bleeding. Therefore, stop-
pinghormonal therapy and starting anticoagulation
may increase the risk of menorrhagia in these
women.?® The 2010 guidelines of the World
Health Organization postulated that there is an
important health risk during anticoagulant treat-
ment in women using oestrogen-containing con-
traceptives.?® However, no difference has been
found in the rate of recurrent venous thromboem-
bolism in women treated with anticoagulants
between those who use and those who do not use
hormonal therapy.3® The International Society on
Thrombosis and Haemostasis advises against
discontinuation of oestrogen-containing contra-
ceptives in selected patients with a strong clinical
indication during anticoagulant treatment.40
The anticoagulant treatment may protect against
the prothrombotic qualities of the oestrogen-
containing contraceptives when both treatments
are prescribed concomitantly. An alternative form
of contraception should be looked for before stop-
ping the anticoagulant therapy.

Pregnancy after first CVT

In women with prior CVT and subsequent preg-
nancy, occurrence of venous thromboembolism
and adverse pregnancy outcomes were assessed
in a systematic review of observational studies
including a total of 217 pregnancies.*! The abso-
lute risk for events was low with nine CVT and
27 non-cerebral venous thromboembolisms per
1000 pregnancies. However, compared with the
pregnant women in the general population, there
was a higher rate of recurrent CVT and non-cer-
ebral venous thromboembolisms. The rate of
spontaneous abortion in women with prior CVT
was not significantly increased (18%, 95% confi-
dence interval 13-24)%2 compared with the rate
of spontaneous abortion in the general popula-
tion (10-15% and even 20% in self-reported
data).*3 A medical history of CVT should not be
assumed as a contraindication for future preg-
nancies. In pregnancies subsequent to CVT
associated with thrombophilia, there is a higher
risk of obstetrical complications such as miscar-
riage and late placenta-mediated complications.®

Thromboprophylaxis

A recent study in 25 women showed that throm-
boprophylaxis with LMWH in pregnant women
with prior CVT seems to be safe and effective in
preventing recurrent venous thromboembolism
compared with pregnant women without prior
CVT.% Nevertheless, despite the thromboprophy-
laxis, these women had an increased risk to
develop obstetrical complications, especially in
late pregnancy. The risk of late obstetrical com-
plications doubled in carriers of thrombophilia
disorders compared with non-carriers.®

The current recommendation in women with
prior CVT and a moderate to high risk for recur-
rence of venous thromboembolism is to start
thromboprophylaxis with LMWH during the
entire pregnancy and puerperium and to start
LMWH as soon as possible when pregnancy has
been confirmed. For women with a low risk of
recurrence of venous thromboembolism, it has
been recommended to start only thromboprophy-
laxis with LMWH during puerperium.**

The optimal dose of LMWH in pregnant women
with moderate to high risk of recurrence of venous
thromboembolism is the subject of debate as
there are no randomized controlled trials or clear
evidence-based guidelines available. The current
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practice is based on consensus guidelines and the
results of a few retrospective studies. Prophylactic
or intermediate doses of LMWH are currently
two options, of which the prophylactic dose is the
most often prescribed dose in the clinical setting.
Therapeutic doses of LMWH are not widely
accepted because of the possible bleeding risk
during delivery.**

Until the results of the Highlow study — an interna-
tional open-label randomized trial that will explore
the optimal dose of LMWH thromboprophylaxis
— are published, prophylactic or intermediate doses
of LMWH remain the two options as thrombo-
prophylaxis for women with moderate to high risk
for recurrence of venous thromboembolism.4* The
question remains whether women with thrombo-
philia benefit from intermediate or even therapeu-
tic doses of thromboprophylaxis with LMWH in
order to reduce the obstetric complications.

Conclusion

CVT in women of childbearing age is a diagnostic
and therapeutic challenge, especially during preg-
nancy and shortly after delivery. In this review, we
have presented advice on diagnosis, therapy in the
(hyper) acute phase and thromboprophylaxis in
women with prior CVT. The preferred diagnostic
tool in pregnant women is MRI/MR-venography.
Anticoagulation is still the preferred treatment
option, using LMWH in both the hyperacute and
the acute phase of CVT. Decompressive surgery
in patients with imminent brain herniation is
probably life-saving, even during pregnancy.
Overall, women with sex-specific risk factors for
CVT have a good clinical outcome with a low
recurrence rate. A medical history of CVT alone is
not assumed as a contraindication for future preg-
nancies. The type and duration of anticoagulation
and the optimal dosage of thromboprophylaxis
with LMWH, in women with moderate to high
risk for recurrence of venous thromboembolism
during pregnancy and the postpartum period, are
actual topics of ongoing trials.
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