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Background and purpose: Current guidelines on cerebral venous thrombosis

(CVT) diagnosis and management were issued by the European Federation of

Neurological Societies in 2010. We aimed to update the previous European

Federation of Neurological Societies guidelines using a clearer and evidence-

based methodology.

Method: We followed the Grading of Recommendations, Assessment, Devel-

opment and Evaluation system, formulating relevant diagnostic and treatment

questions, performing systematic reviews and writing recommendations based

on the quality of available scientific evidence.

Results: We suggest using magnetic resonance or computed tomographic

angiography for confirming the diagnosis of CVT and not routinely screening

patients with CVT for thrombophilia or cancer. We recommend parenteral

anticoagulation in acute CVT and decompressive surgery to prevent death due

to brain herniation. We suggest preferentially using low-molecular-weight hep-

arin in the acute phase and not direct oral anticoagulants. We suggest not

using steroids and acetazolamide to reduce death or dependency. We suggest

using antiepileptics in patients with an early seizure and supratentorial lesions

to prevent further early seizures. We could not make recommendations con-

cerning duration of anticoagulation after the acute phase, thrombolysis and/or

thrombectomy, therapeutic lumbar puncture, and prevention of remote sei-

zures with antiepileptic drugs. We suggest that, in women who have suffered a

previous CVT, contraceptives containing oestrogens should be avoided. We

suggest that subsequent pregnancies are safe, but use of prophylactic low-

molecular-weight heparin should be considered throughout pregnancy and

puerperium.

Conclusions: Multicentre observational and experimental studies are needed

to increase the level of evidence supporting recommendations on the diagnosis

and management of CVT.
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Introduction

The current guidelines on cerebral venous thrombosis

(CVT) diagnosis and management were issued by the

European Federation of Neurological Societies in

2010 [1] and by the American Heart Association and

American Stroke Society in 2011 [2]. These guidelines

followed the traditional methodology of combining

review of scientific evidence with expert opinion, and

classifying evidence and recommendations in complex

grading systems, using a matrix combining classes of

recommendations with levels of evidence. Since 2010–
2011, new information has accumulated on multiple

aspects of the diagnosis and management of CVT. We

aimed to update previous European Federation of

Neurological Societies guidelines using a clearer and

evidence-based methodology. To achieve that aim, the

current proposal for CVT guidelines followed the

Grading of Recommendations, Assessment, Develop-

ment and Evaluation system [3].

Methods

These guidelines were prepared following the Grading

of Recommendations, Assessment, Development and

Evaluation methodology [3], and the European Stroke

Organization standard operating procedures [4].

The panel selected relevant topics, both diagnostic

and therapeutic, to be evaluated for recommendations.

A list of outcomes, mostly patient centred, was pro-

duced and agreed by all panel members. The impor-

tance of these outcomes was rated from 1 to 9 by all

panel members. According to that vote, outcomes

were classified as critical, important and of limited

importance. For each of the topics, one or more

PICO (patient, intervention, comparator, outcome)

questions were phrased. For each PICO question, a

systematic review of the literature using a pre-defined

search strategy was performed. Pertinent studies were

identified, their eligibility assessed and data relevant

to the PICO question extracted. The quality of the

body of evidence available for each outcome selected

to answer each PICO question was assessed and

graded as high, moderate, low or very low. The direc-

tion of the recommendations was defined as for or

against the intervention and the strength of the rec-

ommendations was graded as strong or weak. In case

of uncertainty about a recommendation, due to the

very poor evidence, the panel decided a priori to try

to avoid not formulating a recommendation. The

panel considered that it is in the interest of all stake-

holders, patients, healthcare professionals, third-party

payers and policy-makers to have recommendations

to consolidate practice for a time period to minimize

practice variation and allow access of patients to a

particular procedure or treatment. Exceptions to this

option were a few PICO questions where ongoing

research can provide substantial new evidence in a

short period of time. For a few PICO questions where

it was impossible to formulate a recommendation, a

good practice point expressing a diagnostic or thera-

peutic option was written, without grading it.

For a complete description of the method and

results, and complete list of references see the

extended version of this guideline [5].

Results for diagnostic recommendations
(Part 1)

A summary of the recommendations is available in

Table S1.

Topic: neuroimaging

PICO question 1: in patients suspected of CVT, should

magnetic resonance (MR) venography versus digital sub-

traction angiography (DSA) be used to diagnose CVT?

Six studies compared MR venography (MRV) with

DSA [6–11]. A good concordance was seen between

the two techniques. MRV reliably demonstrated large

cerebral veins and sinuses visualized with DSA. In

one study and in a few patients, DSA was more sensi-

tive than MR angiography in evaluating the smaller,

ascending cortical veins and the status of the deep

subcortical veins. In a study including 20 patients with

CVT, all documented by DSA, magnetic resonance

imaging (MRI) and MRV together provided the diag-

nosis of CVT in all cases [8]. The K agreement index

between the two techniques was 0.95 [11].

The quality of evidence was judged as very low

because all studies were observational with a high risk

of bias.

Recommendation We suggest that MRV can be used as

a reliable alternative to DSA for the confirmation of

the diagnosis of CVT in patients with suspected CVT.

Quality of evidence Very low.

Strength of recommendation Weak.

PICO question 2: in patients with suspected CVT,

should computed tomographic (CT) venography versus

DSA be used to diagnose CVT?

There were only two studies with data pertinent for

this question. In a study including 25 patients, CT

venography (CTV) had a high sensitivity for depicting

the intracerebral venous circulation compared with DSA

[12]. In a sample of young or non-hypertensive patients

with acute spontaneous intracerebral haemorrhages that

included CVT in seven patients (6%), all patients had
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CT angiography and venography, and DSA was per-

formed the next day. CT angiography and venography

were able to detect all CVTs [13].

The quality of evidence was judged as very low

because all studies were observational with a high risk

of bias.

Recommendation We suggest that CTV can be used as

a reliable alternative to DSA for the diagnosis of

CVT in patients with suspected CVT.

Quality of evidence Very low.

Strength of recommendation Weak.

PICO question 3: in patients suspected of CVT, should

CTV versus MRI and MRV be used to diagnose CVT?

Three studies directly compared CTV with MRV

[14–16] in 85 patients with suspicion of CVT. The diag-

nosis was confirmed in 45 patients with CTV and 43

patients with MRV. CTV showed sinuses or small cere-

bral veins with low flow more easily and more fre-

quently than MRV. Two additional studies compared

multidetector-row CT angiography with MRV and

MRI in CVT diagnosis [17,18]. The advantages of CTV

are rapid image acquisition and no contraindication to

pacemaker and ferromagnetic devices. The disadvan-

tages of CTV are significant exposure to ionizing radia-

tion and the need for intravenous contrast material.

CTV is as accurate as MRV in diagnosing CVT. MRI

has the advantage of showing the thrombus itself and

being more sensitive in detecting parenchymal lesions.

The quality of evidence was judged as very low because

all studies were observational with a high risk of bias.

Recommendation We suggest that CTV can be used as

a reliable alternative to MRV for confirming the diag-

nosis of CVT in patients with suspected CVT.

Quality of evidence Very low.

Strength of recommendation Weak.

Topic: D-dimer

PICO question: in patients suspected of acute CVT,

should D-dimer be measured before neuroimaging to

diagnose CVT?

In a recent meta-analysis [19] including a total of 14

studies and 363 patients with a confirmed diagnosis of

CVT, D-dimer was elevated in 325 patients for a

weighted mean sensitivity (WMS) of 89.1% (95% CI,

84.8–92.8; I2 = 30%; range, 60–100%). In addition, D-

dimer was elevated in 80 of 92 patients with a longer

duration of symptoms (WMS, 83.1%; 95% CI, 70.4–
92.8), in 50 of 62 patients with isolated headache

(WMS, 81.6%; 95% CI, 65.7–93.3) and in 64 of 74

patients with a single sinus involvement (WMS, 84.1%;

95% CI, 75.3–91.3). Seven studies included in the

meta-analysis provided data on 155 patients in whom

CVT was objectively confirmed and on 771 patients in

whom CVT was objectively ruled out. D-dimer was

elevated in 145 of 155 patients with CVT with a WMS

of 93.9% (95% CI, 87.5–97.1; range, 83.3–100%),

whereas D-dimer was normal in 692 of 771 patients in

whom CVT was objectively ruled out (bivariate WMS,

89.7%; 95% CI, 86.5–92.2; range, 83.1–100%).

A prolonged duration of symptoms was signifi-

cantly associated with false-negative D-dimer levels in

two of the four studies. Clinical presentation with iso-

lated headache was significantly associated with false-

negative D-dimer results in two studies. Overall, the

accuracy of D-dimer in patients with suspected CVT

was evaluated by use of the receiving operating char-

acteristic curve, showing a pooled positive likelihood

ratio of 9.1 (95% CI, 6.8–12.2) and a pooled negative

likelihood ratio of 0.07 (95% CI, 0–0.14).
The quality of evidence was judged as low because

all studies were observational with low risk of bias.

Recommendation We suggest measuring D-dimer before

neuroimaging in patients with suspected CVT, except

in those with isolated headache and in case of pro-

longed duration of symptoms (i.e. >1 week) before

the test.

Quality of evidence Low.

Strength of recommendation Weak.

Topic: screening for thrombophilia

PICO question: in patients with CVT, does a policy of

screening for thrombophilia prevent recurrent venous

thrombosis, reduce death and improve functional out-

come?

There are no studies comparing a policy of screen-

ing for thrombophilia with a policy of non-screening.

Four studies investigated the risk of recurrent venous

thrombosis in patients with thrombophilia, all with a

considerable sample size varying from 145 to 706

patients, but with contrasting results. In two studies

the association between thrombophilia and recurrent

venous thrombosis encompassed no effect [20,21],

while an increased risk effect was described in another

two studies [22,23]. No study was found on the associ-

ation between thrombophilia testing and the outcome

‘death’. Three studies reported that patients with

thrombophilia had a worse functional outcome and

higher risk of remote seizures [24–26].
The quality of evidence was judged as very low because

all studies were observational with a high risk of bias.

Recommendation We do not suggest thrombophilia

screening to reduce death, improve functional out-

come or prevent recurrent venous thrombosis in

patients with CVT.

Quality of evidence Very low.

Strength of recommendation Weak.

Good clinical practice point Thrombophilia screening

may be performed in patients with high pre-test
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probability of carrying severe thrombophilia (i.e. a

personal and/or family history of venous thrombosis,

young age at CVT, CVT without a transient or per-

manent risk factor) to prevent recurrent venous

thrombotic events (VTEs).

Topic: malignancy screening

PICO question: in patients with CVT, does screening

for an occult malignancy (including haematological

malignancies) improve outcome?

Eleven studies including a total of 1780 patients

described malignancy as a predisposing risk factor.

Malignancy was reported in 99 patients (5.6%). None

of these studies reported a systematic screening for

occult malignancy. Thirteen studies reporting on idio-

pathic CVT cases included 1984 patients and, in 294

cases (14.8%), no predisposing factors could be identi-

fied. There were also no data on a systematic screen-

ing for occult malignancies in these patients and its

possible effect on outcome.

The quality of evidence was judged as very low

because all studies were observational with a high risk

of bias.

Recommendation We suggest not performing routine

screening for occult malignancy in patients with CVT

to improve outcome.

Quality of evidence Very low.

Strength of recommendation Weak.

Results for therapeutic recommendations
(Part 2)

A summary of the recommendations is available in

Table S1.

Section 1: antithrombotic treatment

Topic: acute anticoagulant treatment

PICO question: in patients with acute CVT, does anti-

coagulation improve clinical outcome compared with no

anticoagulation?

Two randomized trials [27,28], which were also

analysed in a recently updated Cochrane review [29],

with a total of 79 adult patients showed that anticoag-

ulation with heparin [unfractionated (UFH) or low-

molecular-weight (LMWH) heparin] was associated

with a reduction in poor outcome that did not reach

statistical significance [relative risk (RR) for death or

dependency, 0.46; 95% CI, 0.16–1.31; RR for death,

0.33; 95% CI, 0.08–1.21]. After randomization, three

patients developed a new intracerebral haemorrhage

and all were allocated to placebo. One of these

patients later died. Two of the intracerebral haemor-

rhages occurred in patients who did not have a

haemorrhage at baseline. Major extracranial bleeding

occurred in one patient randomized to heparin [RR

for major haemorrhagic complications (heparin vs.

placebo), 2.90; 95% CI, 0.12–68.50].
The quality of evidence was judged as moderate

because the randomized controlled trials had a moder-

ate risk of bias.

Recommendation We recommend treating adult patients

with acute CVT with heparin at therapeutic dosage.

This recommendation also applies to patients with an

intracerebral haemorrhage at baseline.

Quality of evidence Moderate.

Strength of recommendation Strong.

Topic: type of heparin in acute CVT

PICO question: in patients with acute CVT, does

LMWH improve clinical outcome compared with UFH?

One randomized trial including 66 patients directly

compared LMWH with UFH in adult patients with

CVT [30]. Six of 32 patients (19%) allocated to UFH

died during hospital admission compared with 0 of 34

(0%) allocated to LMWH (RR, LMWH vs. UFH,

0.073; 95% CI, 0.0043–1.24). Patients treated with

LMWH had more often recovered completely after

3 months (RR, 1.37; 95% CI, 1.02–1.83). A major

haemorrhagic complication occurred in three patients

treated with UFH (all extracranial) compared with 0

patients in the LMWH arm (RR, 0.13; 95% CI,

0.0072–2.51). This trial did have a number of method-

ological limitations. Results from a non-randomized

study also suggest that LMWH is associated with bet-

ter outcomes than UFH [adjusted odds ratio (OR) for

death or dependency, 0.42; 95% CI, 0.18–1.0] and

fewer new intracerebral haemorrhages (adjusted OR,

0.29; 95% CI; 0.07–1.3) [31].
The quality of evidence was judged as low because

the included randomized controlled trial and observa-

tional studies had a high risk of bias.

Recommendation We suggest treating patients with

acute CVT with LMWH instead of UFH. This recom-

mendation does not apply to patients with a con-

traindication for LMWH (e.g. renal insufficiency) or

situations where fast reversal of the anticoagulant

effect is required (e.g. patients who have to undergo

neurosurgical intervention).

Quality of evidence Low.

Strength of recommendation Weak.

Topic: thrombolysis and thrombectomy in acute CVT

PICO question: does thrombolysis improve clinical out-

come compared with anticoagulation in patients with

acute CVT?

There are no published randomized trials on throm-

bolysis for CVT. There is one ongoing trial in which
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adult patients with CVT and a high risk of poor out-

come are randomized to endovascular thrombolysis or

control treatment [32]. Many case reports and cases

series on thrombolysis for CVT have been published.

A recent systematic review [33] calculated a mean rate

for major haemorrhagic complications of 9.8% (95%

CI, 5.3–15.6). A symptomatic intracranial haemorrhage

occurred in 7.6% and mortality was 9.2%. A different

systematic review that included 185 patients who

underwent mechanical thrombectomy found a mean

recanalization rate (partial or complete) of 95% [34].

The quality of evidence was judged as very low

because all studies were observational with a high risk

of bias.

Patients with acute CVT presenting a CVT risk score

<3 [35] or none of the following – coma, mental status

disturbance, thrombosis of the deep venous system or

intracerebral haemorrhage – have a very low risk of

poor outcome. Therefore, it is unwise to expose them to

aggressive and potentially harmful treatments such as

thrombolysis. Also, the ongoing Thrombolysis or Anti-

coagulation for Cerebral Venous Thrombosis random-

ized trial [32] is excluding such low-risk patients.

Recommendation We cannot provide a recommenda-

tion on thrombolysis for CVT.

Quality of evidence Very low.

Strength of recommendation Inconclusive.

Good clinical practice point We suggest not using thro-

mbolysis in patients with acute CVT with a pre-

treatment low risk of poor outcome.

Topic: duration of anticoagulation

PICO question 1: for patients with CVT, does treat-

ment with long-term anticoagulation (≥6 months)

improve outcome compared with treatment with short-

term anticoagulation (<6 months)?

PICO question 2: for patients with previous CVT, does

treatment with long-term anticoagulation reduce recur-

rence of VTEs compared with treatment with short-term

anticoagulation?

There are no randomized controlled trials, prospec-

tive controlled studies or case-control studies assessing

optimal duration of oral anticoagulation for the preven-

tion of recurrent CVT and other VTEs. A retrospective

study of 706 patients with a median follow-up of 40

months [21] reported CVT recurrence in 4.4% and non-

cerebral VTEs in 6.5% of the patients for an overall inci-

dence of recurrence of 23.6 events/1000 patient-years

(95% CI, 17.8–28.7) and 35.1 events/1000 patient-years

(95% CI, 27.7–44.4) after anticoagulant therapy with-

drawal. In a prospective cohort study including 624

patients with CVT and in which 2.2% of the patients

had a recurrent CVT and 4.3% had a VTE in other

sites, a significant proportion of patients were on

anticoagulation at the time of recurrence (58.3% with

VTE and 64.3% with CVT recurrence) [20,36]. Of

all VTEs, 63% occurred within the first year. In

another cohort of 145 patients followed after discontinu-

ation of anticoagulation (median duration of therapy,

12 months), the recurrence rates were 2.03/100 person-

years for all VTEs and 0.53/100 person-years for recur-

rent CVT [22]. Therefore, for patients in whom medical

conditions associated with high recurrence risk are not

identified and before results from ongoing trials are

available (EXtending oral antiCOAgulation treatment

after acute Cerebral Vein Thrombosis [37]), we suggest a

time-limited course of oral anticoagulant therapy (be-

tween 3 and 12 months).

The quality of evidence was judged as very low because

all studies were observational with a high risk of bias.

Recommendation We suggest using oral anticoagulants

(vitamin K antagonists) for a variable period (3–12
months) after CVT to prevent recurrent CVT and

other venous thromboembolic events.

Quality of evidence Very low.

Strength of recommendation Weak.

Good clinical practice point Patients with recurrent

venous thrombosis or with an associated prothrom-

botic condition with a high thrombotic risk may need

permanent anticoagulation. We suggest following speci-

fic recommendations for the prevention of recurrent

venous thromboembolic events in those conditions.

Topic: new oral anticoagulants

PICO question: in patients with CVT, does treatment

with direct oral anticoagulants improve clinical outcome,

reduce major haemorrhagic complications and reduce

thrombotic recurrences compared with conventional anti-

coagulation (heparin and vitamin K antagonists)

Two case series reported on the use of direct oral

anticoagulants (rivaroxaban [38] and dabigatran [39])

in patients with CVT. All patients received heparin

treatment in the acute phase. There were no major

haemorrhagic complications or thrombotic recurrences

in any patient.

The quality of evidence was judged as very low because

all studies were observational with a high risk of bias.

Recommendation We do not recommend using direct

oral anticoagulants (factor Xa or thrombin inhibitors) for

the treatment of CVT, especially during the acute phase.

Quality of evidence Very low.

Strength of recommendation Weak.

Section 2: treatment of intracranial hypertension

Topic: therapeutic lumbar puncture

PICO question 1: for patients with acute CVT and

symptoms or signs of increased intracranial pressure,
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does therapeutic lumbar puncture (LP) improve out-

come compared with standard treatment?

PICO question 2: for patients with previous CVT and

symptoms or signs of increased intracranial pressure, does

therapeutic LP improve headache or visual disturbances?

We found no studies assessing the effect of therapeutic

LP on the prognosis, headache or visual disturbances of

patients with CVT. In a prospective study, therapeutic

LP was performed in 44 (75%) of 59 patients with CVT

presenting with isolated intracranial hypertension. Over-

all outcome was favourable but there are insufficient

data to allow an evaluation of the effect of this interven-

tion [40]. In the prospective International Study on Cere-

bral Vein and Dural Sinus Thrombosis (ISCVT) study

[36], diagnostic LP was performed in 224 patients

(35.9%). There was no difference in the frequency of

‘acute death’, ‘worsening after hospitalization’, ‘death

or dependency at 6 months’ or ‘complete recovery’

between patients with or without LP. Also, patients trea-

ted with therapeutic LP had outcomes that were similar

to those of the remaining patients.

The overall quality of evidence across all critical

outcomes for both questions 1 and 2 was very low.

Recommendation No specific recommendation can be

made regarding therapy with therapeutic LP to

improve outcome in patients with CVT and signs of

intracranial hypertension.

Quality of evidence Very low.

Strength of recommendation Inconclusive.

Good clinical practice point Therapeutic LP may be

considered in patients with CVT and signs of intracra-

nial hypertension, because of a potential beneficial

effect on visual loss and/or headache, whenever its

safety profile is acceptable.

Topic: acetazolamide and diuretics

PICO question 1: for patients with acute CVT and

symptoms or signs of increased intracranial pressure,

does treatment with carbonic anhydrase inhibitors

improve outcome compared with standard treatment?

PICO question 2: for patients with previous CVT and

symptoms or signs of increased intracranial pressure,

does treatment with carbonic anhydrase inhibitors

improve headache or visual disturbances?

There are no randomized controlled trials on the

effect of carbonic anhydrase inhibitors or diuretics on

the outcome of patients with CVT. Information is lim-

ited to one case series [40] and one non-randomized

study [41]. There is no reliable or unbiased information

on the effect of carbonic anhydrase inhibitors or diuret-

ics in headache and visual loss in patients with CVT.

The overall quality of evidence across all critical

outcomes for PICO question 1 was low and for PICO

question 2 very low.

Recommendation We suggest not using acetazolamide

for patients with acute CVT, to prevent death or to

improve functional outcome.

Quality of information Low.

Strength of recommendation Weak.

Good clinical practice point In isolated intracranial hyp-

ertension secondary to CVT, causing severe headaches

or threatening vision, acetazolamide may be considered

if its safety profile is acceptable.

Topic: steroids

PICO question: for patients with acute CVT and symp-

toms or signs of increased intracranial pressure, does

treatment with steroids improve outcome compared with

standard treatment?

Only one prospective non-randomized study aimed

to assess the efficacy of steroids in CVT [42]. In this

study, no significant difference in poor outcomes was

found whether or not patients were treated with ster-

oids. Patients without parenchymal lesions treated with

steroids had worse outcomes. When patients were

stratified according to the number of prognostic fac-

tors, treatment with steroids was still not associated

with better outcome. In a systematic review that evalu-

ated patients with CVT associated with Behcet’s dis-

ease, including available data on therapeutic

interventions, >90% of the patients with CVT associ-

ated with Behcet’s disease received corticosteroids [43].

There are several case reports and a series of five cases

of CVT associated with Systemic Lupus Erythematosus

(SLE), which also include a review of another five pub-

lished cases [44] treated with steroids, with improve-

ment in all cases. The European League Against

Rheumatism (EULAR) recommendations for the man-

agement of Behcet’s disease recommend treatment with

corticosteroid for dural sinus thrombosis [45].

Recommendation We suggest not using steroids in

patients with acute CVT to prevent death or improve

functional outcome.

Quality of information Low.

Strength of recommendation Weak.

Recommendation We suggest using steroids in

patients with acute CVT and Behcet0s disease or

other inflammatory diseases (e.g. SLE) to improve

outcome.

Quality of information Very low.

Strength of recommendation Weak.

Topic: shunt (external ventricular drain, ventriculoperi-

toneal, ventriculoatrial or ventriculojugular shunt)

PICO question 1: for patients with acute or recent

CVT and parenchymal lesion(s) with impending hernia-

tion, does shunting (without other surgical treatment)

improve outcome compared with standard treatment?

© 2017 EAN

1208 J. M. FERRO ET AL.



PICO question 2: for patients with acute or recent

CVT and hydrocephalus, does shunting (without other

surgical treatment) improve outcome compared with

standard treatment?

Cerebral venous thrombosis rarely causes severe

hydrocephalus. Exceptions are some cases with space-

occupying posterior fossa lesions or intraventricular

bleeding. Mild ventricular enlargement can be found in

thrombosis of the deep venous system due to thalamic

oedema and in the contralesional side in CVT compli-

cated by large hemispherical lesions [46]. A systematic

review found only 15 patients with CVT [47] treated

with shunting. These patients had a death rate of 22.2%,

a death or dependency rate of 55.6% and a severe

dependency rate of 16.7%. Three patients with intracra-

nial hypertension and no parenchymal lesions were trea-

ted with ventriculo-peritoneal shunt and regained

independence [47]. In a recent case series of 14 CVT

patients with acute hydrocephalus, only one patient had

a shunt [46]. The patient died despite shunting.

The quality of evidence was judged as very low

because all studies were observational with a high risk

of bias. Considering the lack of evidence on the effi-

cacy of shunting for acute hydrocephalus, safety con-

cerns and the potential life-saving effect of shunting,

we decided not to formulate a recommendation

regarding shunting for acute hydrocephalus.

Recommendation We suggest not using routine shunt-

ing (without other surgical treatment) in patients with

acute CVT and impending brain herniation due to

parenchymal lesions to prevent death.

Quality of evidence Very low.

Strength of recommendation Weak.

Recommendation No recommendation can be made

for the use of shunting to prevent death or improve

outcome for patients with acute or recent CVT and

hydrocephalus.

Quality of evidence Very low.

Strength of recommendation Inconclusive.

Topic: decompressive surgery

PICO question: for patients with acute CVT and

parenchymal lesion(s) with impending herniation, does

decompressive surgery (hemicraniectomy or haematoma

evacuation) improve outcome compared with conserva-

tive treatment?

No randomized controlled trials were found, but

there are several case series, two systematic reviews

[48,49] and two non-randomized controlled studies

[50,51] comparing decompressive surgery with no sur-

gery. The average death rate among patients treated

with decompressive surgery (hemicraniectomy or hae-

matoma evacuation) was 18.5%, the death or disabil-

ity rate was 32.2%, the severe dependency rate was

only 3.4% and the complete recovery rate was 30.7%.

Despite the low numbers, the results of the two non-

randomized controlled studies demonstrate that

decompressive surgery prevents death and does not

result in an excess of severe disability.

Despite the low quality of evidence regarding

decompressive surgery in CVT, the panel decided to

formulate a strong recommendation based on the fol-

lowing judgement. (i) Quality of evidence is currently

low, but a randomized controlled trial is unlikely for

ethical and feasibility reasons; there is an ongoing

prospective multicentre registry. (ii) Balance of bene-

fits and harms: Surgery saves lives and produces

acceptable results, as very few patients are left with

severe dependency. (iii) Values and preferences:

Patients with CVT are young; few operated patients

are left with severe dependency.

Recommendation We recommend using decompressive

surgery for patients with acute CVT and parenchymal

lesion(s) with impending herniation to prevent death.

Quality of evidence Low.

Strength of recommendation Strong.

Section 3: symptomatic treatments

Topic: prevention of seizures and antiepileptic drugs

PICO question 1: in patients with acute or recent CVT,

do antiepileptic drugs improve outcome compared with

no antiepileptic treatment?

PICO question 2: in patients with acute or recent CVT,

do antiepileptic drugs prevent seizures compared with

no antiepileptic treatment?

A Cochrane systematic review of the effects of

antiepileptic drugs for the primary and secondary pre-

vention of seizures after intracranial venous thrombosis

identified a lack of evidence concerning this indication

[52]. Seizures were associated with acute death in some

series but this finding was not consistently reported

[53]. None of these studies reported an association

between antiepileptic treatment and functional out-

come. Regarding seizure prevention, one study reported

a risk reduction of early seizures associated with use of

antiepileptic drugs in patients with supratentorial

lesions and presenting seizures (OR, 0.006; 95% CI,

0.001–0.05) [53]. Supratentorial lesion was a predictor

of seizures in several studies [24,53,54].

Seizures are common in CVT and may be a cause

of early death. This was the reasoning behind upgrad-

ing the strength of the recommendation from uncer-

tain to weak.

Due to safety concerns regarding the prolonged

use of antiepileptic drugs, we did not make a recom-

mendation for the prevention of remote post-CVT

seizures.
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Recommendation We suggest using antiepileptic drugs

in patients with acute CVT with supratentorial lesions

and seizures to prevent early recurrent seizures.

Quality of evidence Low.

Strength of recommendation Weak.

No recommendations can be made for the preven-

tion of remote seizures.

Quality of evidence Very low.

Strength of recommendation Inconclusive.

Section 4: pregnancy and contraception after CVT

Topic: CVT during pregnancy

PICO question: in pregnant and puerperal women with

CVT, does the use of anticoagulant therapy improve the

outcome without causing major risks to mother and foe-

tus?

One study conducted in India described the outcomes

of 73 puerperal women with CVT treated with a low

dose of subcutaneous heparin and 77 patients who did

not receive heparin, admitted during the same period

[55]. The authors report a more favourable outcome (8

vs. 19 deaths) and no new haemorrhages (intracranial

or systemic) in the puerperal patients treated with hep-

arin, but these findings cannot be generalized confi-

dently, as a result of the small number of patients and

the general low quality of evidence. In a series of 19

patients with CVT during pregnancy treated with full-

dose LMWH [56], there were no haemorrhagic compli-

cations. There were also no infant deaths (during preg-

nancy and up to 3 months after delivery), neonatal

haemorrhages or congenital abnormalities. In another

retrospective series with 15 Asian patients with CVT

associated with puerperium, there were also no cases of

obstetric haemorrhage [57]. We also found no report of

obstetric (maternal or foetal) haemorrhagic complica-

tions related to anticoagulation in the CVT cohorts

included in our systematic review. The anticoagulation

trial of Misra et al. [30] included 12 patients with CVT

related to pregnancy and, although two patients receiv-

ing UFH had vaginal bleeding, there was no reference

to specific obstetric complications in pregnant or puer-

peral women.

Recommendation We suggest therapy with subcuta-

neous LMWH in pregnant and puerperal patients

with acute CVT.

Quality of evidence Low.

Strength of recommendation Weak.

Topic: contraceptive use after CVT

PICO question: in women with prior CVT, does use of

combined oral hormonal contraception increase the risk

of recurrent CVT or other VTE?

Several studies and a recent systematic review

showed that oral contraceptives carry an increased

risk of CVT with an overall RR ratio of 7.6 [58]. This

risk may be even higher in carriers of pro-thrombotic

conditions [59,60]. The association between hormonal

factors (oral contraceptive use or pregnancy) is stron-

ger for CVT than for lower limb deep vein thrombosis

[22]. The increased risk associated with oral contra-

ception remains in newer generation products [61,62].

However, data regarding the effect of duration of use

or use of progestogen-only contraception is lacking.

Also, we found no studies on the risk of recurrent

VTEs in women with prior CVT using oral contracep-

tives. Considering the available data, it is likely that,

after a first episode of CVT, the avoidance of oral

contraceptives may reduce the probability of venous

thrombosis recurrence.

Recommendation Women of fertile age and with prior

CVT should be informed about the risks of combined

hormonal contraception and advised against its use.

Quality of evidence Very low.

Strength of recommendation Weak.

Topic: safety of pregnancy following CVT

PICO question 1: in females with previous history of

CVT, is a policy of not contraindicating future pregnan-

cies associated with recurrence of CVT or other VTEs

(lower or upper limb deep vein thrombosis, pulmonary

embolism, abdominal or pelvic venous thrombosis) and

unfavourable pregnancy outcome?

For obvious ethical reasons, no randomized studies

can address this question. Also, pregnancy outcomes

can only be evaluated in pregnant women. Therefore,

to try to formulate recommendations regarding future

pregnancies we reviewed the evidence concerning the

following clinical questions.

1 In females with previous history of CVT, is the risk

of pregnancy-related CVT recurrence or other VTEs

(lower or upper limb deep vein thrombosis, pul-

monary embolism, abdominal or pelvic venous

thrombosis) increased?

Compared with individuals without a history of CVT,

women with prior CVT are at increased risk of future

episodes of CVT and also non-cerebral VTEs. A system-

atic review of published observational studies that

together reported 217 pregnancies found a low absolute

risk of pregnancy-related venous thrombosis (9 CVT

and 27 non-cerebral VTEs/1000 pregnancies) but a sig-

nificantly higher relative rate of both recurrent CVT and

other VTEs, compared with the baseline risk described

in the general population for pregnant women [63].

2 In women with a prior history of CVT, is the risk

of unfavourable pregnancy outcome increased?
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Despite being highly variable across studies, sponta-

neous abortion is usually estimated to occur in 10–
15% of clinically recognized pregnancies and previous

studies based on self-reported data reported a rate of

about 20% [64]. Results from a systematic review of

observational studies do not show a significant

increase in the rate of spontaneous abortion in women

with prior CVT [33/186 (18%); 95% CI, 13–24] [63].
Recommendation For all women with prior history of

CVT, we suggest informing as to the absolute and

RRs of VTEs and abortion during subsequent preg-

nancies and not contraindicating future pregnancies

based only on the past history of CVT.

Quality of evidence Low.

Strength of recommendation Weak.

PICO question 2: for pregnant women with previous

history of CVT, does prophylaxis with antithrombotic

drugs reduce the risk of thromboembolic events or affect

pregnancy outcome?

The data addressing the use of antithrombotic pro-

phylaxis in pregnant women with prior CVT consists of

predominantly small observational studies with impor-

tant methodological limitations. A systematic review of

13 observational studies describing the use of

antithrombotic prophylaxis during pregnancy and VTE

(both CVT recurrence and non-cerebral VTEs) in

women with previous history of CVT [63] found one

recurrent CVT and three VTEs. The recurrent CVT

and two of the three reported non-cerebral VTEs

occurred in women not receiving any antithrombotic

prophylaxis. Given the low quality of the direct evi-

dence, indirect evidence about the relative effects of

thromboprophylaxis in other patient populations was

also reviewed. A prior Cochrane systematic review [65]

identified two small randomized controlled trials that

evaluated the safety and efficacy of prophylaxis in preg-

nant women with prior non-cerebral VTE [66,67] and

also showed a trend in favour of antithrombotic pro-

phylaxis without increase in haemorrhagic complica-

tions. Regarding the effect of thromboprophylaxis on

pregnancy outcome, a systematic review showed a trend

towards lower abortion rate in patients receiving

antithrombotics (19% vs. 11%) [63].

Considering the available evidence of increased risk

of VTEs in this population, particularly CVT recur-

rence, the trend towards lower rate of spontaneous

abortion in women receiving antithrombotics, indirect

evidence regarding the effects of thromboprophylaxis

from other patient populations and unlikely imple-

mentation of large-scale randomized trials to test this

indication in pregnant women with prior CVT, a deci-

sion to upgrade the strength of the recommendation

from uncertain to weak was formally achieved.

Recommendation We suggest prophylaxis with sc

LMWH during pregnancy/puerperium for pregnant

women with previous history of CVT and without

contraindication for prophylaxis or indication for

anticoagulation in therapeutic dosage.

Quality of evidence Very low.

Strength of recommendation Weak.

Discussion

Limitations of the guideline

As for other relatively rare diseases, evidence to sup-

port diagnostic and therapeutic decisions in CVT is

slowly accumulating but is still rather scarce. Con-

cerning diagnostic procedures, studies have looked

mostly at accuracy and predictive values. There is very

little information on the influence of performing a

diagnostic test and of its results on patient outcome.

Regarding treatments, few randomized controlled tri-

als have been performed in CVT and most of the

available randomized controlled trials had small sam-

ple sizes and other methodological problems. Most of

the evidence had to be derived from observational

studies, whose bias to evaluate the efficacy of interven-

tions is well known (Table S1). Recent efforts have

led to important multicentre registries and trials.

Future directions

Multicentre academic collaboration is a key element

to improve our knowledge of CVT. Single-centre stud-

ies are always underpowered and biased, and the

industry is unlikely to support experimental studies in

CVT, due to its relatively low prevalence. In the next

few years numerous observational studies and treat-

ment trials on several uncertain issues (e.g. thrombec-

tomy, direct oral anticoagulants, decompressive

surgery, pregnancy after CVT, duration of oral anti-

coagulation) will increase the level of evidence that

currently supports the management of CVT.
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