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ABSTRACT

The 7" edition of the Canadian Stroke Best Practice Recommendations (CSBPR) is a
comprehensive summary of current evidence-based recommendations, appropriate for use by
healthcare providers and system planners, and intended to drive healthcare excellence, improved
outcomes and more integrated health systems. This edition includes a new module on the
management of Cerebral Venous Thrombosis (CVT). Cerebral venous thrombosis is defined as
thrombosis of the veins of the brain, including the dural venous sinuses and/or cortical or deep
veins. Cerebral venous thrombosis is a rare but potentially life-threatening type of stroke,
representing 0.5-1.0% of all stroke admissions. The reported rates of CVT are approximately 10-
20 per million, and appear to be increasing over time. The risk of CVT is higher in women, and
often associated with oral contraceptive use and with pregnancy and the puerperium. This
guideline addresses care for adult individuals who present to the healthcare system with current
or recent symptoms of CVT. The recommendations cover the continuum of care from diagnosis
and initial clinical assessment of symptomatic CVT, to acute treatment of symptomatic CVT,
post-acute management, person-centered care, special considerations in the long-term
management of CVT, including pregnancy and considerations related to CVT in special
circumstances such as trauma and vaccination. This module also includes supporting materials
such as implementation resources to facilitate the adoption of evidence into practice and

performance measures to enable monitoring of uptake and effectiveness of recommendations.

Keywords: stroke, cerebral venous thrombosis, practice guideline, anticoagulants, pregnancy,
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RESUME

La septieme édition des Recommandations canadiennes pour les pratiques optimales de soins de
[’AVC est un résumé complet des recommandations actuelles fondées sur des données probantes.
Son utilisation est pertinente pour les prestataires de soins de santé et les responsables de la
planification des systémes. Elle vise a favoriser I’excellence en matiere de soins de sante,
améliorer les résultats et augmenter I’intégration des systémes de santé. Elle comprend un
nouveau module sur la prise en charge de la thrombose veineuse cérébrale (TVC). La TVC est
définie comme une thrombose des veines du cerveau, y compris les sinus veineux duraux et les
veines corticales ou profondes. Il s’agit d’un type d’AVC rare, mais potentiellement mortel
correspondant a 0,5 a 1,0 % de I’ensemble des hospitalisations liées a des AVC. Les taux de
TVC rapportés sont d’environ 10 a 20 par million et semblent augmenter au fil du temps. Le
risque de TVC est plus élevé chez les femmes et est souvent associé a I’utilisation de
contraceptifs oraux ainsi qu’a la grossesse et a la période post-partum. Ces lignes directrices
traitent des soins a prodiguer aux adultes qui accedent au systeme de santé en raison de
symptdémes actuels ou récents de TVC. Les Recommandations s’appliquent au continuum de
soins, du diagnostic et de I’évaluation clinique initiale de la TVC symptomatique au traitement
en phase aigué de la TVC symptomatique; a la prise en charge en phase post-aigué; aux soins
axés sur la personne et aux considérations particuliéres concernant la prise en charge a long
terme de la TVC, y compris la grossesse; et aux considérations relatives a la TVC dans des
circonstances particulieres comme les traumatismes et la vaccination. Ce module comprend
également des documents connexes comme des ressources pour la mise en ceuvre afin de faciliter
I’intégration de données probantes dans la pratique ainsi que d’indicateurs de rendement pour

permettre le suivi de 1’adoption et de 1’efficacité des Recommandations.
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Introduction

The 7™ update of the Canadian Stroke Best Practice Recommendations (CSBPR) suite of
guidelines introduces a new module on the management of cerebral venous thrombosis (CVT).
Cerebral venous thrombosis is defined as thrombosis of the veins of the brain, including the dural
venous sinuses and/or cortical or deep veins. Cerebral venous thrombosis is a rare but potentially
life-threatening type of stroke, representing 0.5-1.0% of all stroke admissions.! The risk of CVT
is higher in women, and often associated with oral contraceptive use 2 and with pregnancy and
the puerperium.  This guideline addresses care for adult individuals who present to the
healthcare system with current or recent symptoms of cerebral venous thrombosis. The
recommendations cover the continuum of care from diagnosis and initial clinical assessment of
symptomatic CVT, to acute treatment of symptomatic CVT, post-acute management, person-
centered care, special considerations in the long-term management of CVT, including pregnancy

and considerations related to CVT in special circumstances such as trauma and vaccination.

The diagnosis and management of CVT can be challenging as the disease is rare and the clinical
presentation is often atypical. The most common genetic risk factors associated with CVT are
hereditary thrombophilias. * Other, more common risk factors of CVT include antiphospholipid
syndrome, anemia, obesity, infections of the head and neck, anemia, and cancer. * The long-term
prognosis of CVT is generally favourable, with functional independence in 80% to 90% of
patients (modified Rankin Scale score of 0-1 or 0-2). >’ The longer-term risk of death is
approximately 8% to 10%, with half of the deaths due to an underlying condition, usually

cancer.®

The CSBPRs are intended to provide up-to-date evidence-based guidelines for the prevention
and management of all forms of stroke, and to promote optimal recovery and reintegration for
people who have experienced CVT including patients, families, and informal caregivers. We
work collaboratively with people with lived experience to ensure their values, preferences and
experiences are considered and integrated throughout. The goal of disseminating and
implementing these recommendations is to optimize evidence-based care across Canada, to
reduce practice variations in care delivery, and to narrow the gap between current knowledge and
clinical practice. These recommendations have been developed in collaboration with the

Canadian Stroke Consortium.
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Guideline Development Methodology

The Canadian Stroke Best Practice Recommendations development and update process follows a
rigorous framework ®® and addresses all criteria defined within the AGREE Trust model.*® The
methodology for development and updates to the CSBPR has previously published ** and
detailed methodology can be found on our Canadian Stroke Best Practices website at

www.strokebestpractices.ca. A broad interdisciplinary group of experts was convened and

participated in reviewing, drafting, and revising all recommendation statements. A group of
people having lived experience with stroke also actively participated in the review and update

process in a parallel review process. 2

Experienced personnel conducted searches to identify peer-reviewed literature that examined
each topic area addressed in the current module. Systematic reviews, meta-analyses, randomized
controlled trials, and observational studies were included, as available. The literature for this
module was current to January 2024. Following a standardized abstraction format, evidence
tables were constructed including content from selected studies and provided to the writing
group for review. The writing group discussed and debated the strength, importance, clinical
relevance and applicability of the evidence, risks, benefits and harms, and values and preferences
of individuals with CVT. Through consensus, the group developed a draft set of proposed
recommendations. During this process, additional literature may have been identified and used to
develop a final set of proposed recommendations. Evidence levels were assigned based on the
quality of available evidence, using the Grading of Recommendations, Assessment,

Development and Evaluations (GRADE) system **°

where appropriate and feasible. Expert
opinion was used to formulate recommendations in the absence of evidence. These guidelines
have undergone extensive internal and external review, and consensus was achieved for all
content. For additional details of the methodology and additional materials to support these
recommendations, including rationales, system implications, performance measures, knowledge
translation and implementation tools, evidence tables and an extended summary of the evidence,

please visit: https://www.strokebestpractices.ca/
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Section 1: Diagnosis and Initial Clinical Assessment of Symptomatic Cerebral Venous

Thrombosis
Summary of the Evidence:

Incidence of CVT is approximately 10-20 per million in the general population.’® CVT is distinct
from other stroke types. It is relatively uncommon within the general population, presenting
symptoms can be gradual and non-focal, and it most commonly affects younger individuals,
particularly women. °**"* This combination of factors makes it critical for front-line clinicians
to be aware of the disease and its presenting symptoms and risk factors in order to avoid
diagnostic delay. In general, both younger adults and women with stroke are at increased risk for

initial misdiagnosis and/or diagnostic delay. 2°**

Risk factors are summarized in Figure 1 and have been explored in detail in a recent meta-
analysis of genetic and non-genetic risk factors. ® The most common risk factors for CVT include

oral contraceptive use, pregnancy, and the puerperium and hereditary thrombophilias. 3 %

A recent large prospective cohort study found that adults with an identified risk factor had an
earlier age of onset of CVT.?® Malignancy in particular was associated with older age of CVT

onset.

CVT often presents differently from arterial stroke, usually with a more insidious onset of
symptoms. Overall, recent large series report that less than half of patients present to medical
attention within 48 hours of symptom onset, although more acute presentations can occur with
thunderclap headache or stroke-like sudden focal symptom onset in addition to seizures.!” 8%
Symptoms may result from increased intracranial pressure, focal parenchymal injury, and/or
mass effect. Headache is the most common symptom, reported in approximately 90%, although
it may be a less common presenting features in older individuals presenting with CVT.?> The
other most common presenting symptoms include focal deficits, seizures, vision loss,

encephalopathy or depressed level of consciousness or cranial neuropathies (Table 1).

Several small studies and meta-analyses have examined diagnostic imaging modalities for CVT.
A 2020 critical review of English and Dutch neuroimaging studies examining performance of

CT/CT venography and MRI for the diagnosis of CVT concluded that studies were
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observational, mostly small, outdated and with a high risk of bias. ?® The review found that, using
digital subtraction angiography (DSA) as the reference standard, small studies comparing CT
venography to DSA have reported sensitivity and specificity of both 100%.%® Non-contrast-
enhanced time-of-flight (TOF) MR venography, compared with DSA, was not sensitive in the
assessment of small veins but accurate for larger veins and sinuses. When compared against
contrast-enhanced MRI, TOF MRV and non-contrast phase contrast (PC) MRV had a sensitivity
of 64-100% and 48-100%, respectively, with wide confidence intervals, and lower accuracy for
identifying cortical vein thrombosis.®® Studies comparing contrast-enhanced MRI to DSA
reported sensitivities of 86-97% and specificities of 55-97% for diagnosis of CVT. MRI with
gradient-echo (GRE) or susceptibility-weighted imaging (SWI) had the most consistently
reported adequate sensitivity and specificity for cortical vein thrombosis (97-98% and 100%,
respectively).??* Acknowledging the limitations of the available literature, we recommend
contrast-enhanced CT venography or contrast-enhanced MR venography for diagnosing CVT,
with additional MRI with gradient-echo or susceptibility-weighting imaging for suspected

cortical vein thrombosis if the diagnosis is not made using contrast-enhanced venography.

Best Practice Recommendations:

1.0 Clinical Presentation

i. Awareness of CVT as a possible differential diagnosis is an important part of
maintaining an appropriate index of clinical suspicion. Front-line physicians and other
healthcare professionals should receive education related to the clinical presentation

and diagnosis of this condition [Strong recommendation; Low quality of evidence].

ii.  In considering a diagnosis of CVT, healthcare professionals should consider both the
individual’s symptoms and CVT risk factors [Strong recommendation; Moderate
quality of evidence].

Refer to Table 1 — Common Clinical Features at the Time of Presentation with CVT

Refer to Figure 1 — Patient Characteristics, Risk Factors, and Conditions Associated with
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Cerebral Venous Thrombosis

1.1 Initial Clinical Assessment of Symptomatic CVT

i.  Symptomatic CVT is a medical emergency. Individuals with confirmed or suspected
CVT should receive urgent and appropriate neuroimaging and clinical evaluation
[Strong recommendation; Low quality of evidence]. Refer to Section 1.2 for more

information on imaging.

i.  Individuals with confirmed or suspected CVT should be assessed for ongoing clinical
stability (airway, breathing, circulation), active seizures, and increased intracranial
pressure including fundoscopy [Strong recommendation; Moderate quality of

evidence].

1.2 Diagnosis of CVT and Other Investigations
1.2.1 Imaging Recommendations

i. Individuals with a suspected diagnosis of CVT should receive both parenchymal and
neurovascular imaging (non-contrast CT and CT venography or MRI brain and MR
venography as described in 1.2.1.ii) immediately following clinical stabilization to

confirm diagnosis [Strong recommendation; Moderate quality of evidence].

ii. Individuals with a suspected diagnosis of CVT should undergo either contrast-
enhanced CT venography or contrast-enhanced MR venography for diagnosis of CVT

[Strong recommendation; Moderate quality of evidence].

a. Isolated non-contrast CT head is not recommended as it is not sufficient to rule
in or rule out a diagnosis of CVT [Strong recommendation; Moderate quality of

evidence].

iii. Contrast-enhanced MR venography is recommended over time-of-flight MR
venography due to the possibility of false positive diagnoses as a result of flow-related

artefacts [Strong recommendation; Moderate quality of evidence].

a. Time-of-flight MR venography without contrast is not recommended as it is

insufficiently sensitive for the diagnosis of cortical vein thrombosis [Strong

https://doi.org/10.1017/cjn.2024.269 Published online by Cambridge University Press


https://doi.org/10.1017/cjn.2024.269

recommendation; Moderate quality of evidence].

b. For individuals with a suspected diagnosis of isolated cortical vein thrombosis
not confirmed with first-line imaging, additional imaging with MRI gradient
echo or susceptibility-weighted imaging is recommended [Strong

recommendation, Moderate quality of evidence].

1.2.2 Other Investigations

i. D-dimer measurement has limited diagnostic utility for the assessment of individuals
with suspected CVT due to insufficient sensitivity to exclude cases where pre-test
probability of a CVT diagnosis is lower. Using the results of D-dimer testing to
determine whether neuroimaging should be performed in individuals with suspected

CVT is not recommended [Strong recommendation; Moderate quality of evidence].

i. Routine lumbar puncture is not recommended for the diagnosis of CVT [Strong

recommendation; Very low quality of evidence].

iii. The following laboratory investigations should be routinely considered in individuals
with CVT as part of the initial evaluation: hematology (complete blood count),
electrolytes, coagulation (aPTT, INR), renal function (creatinine, estimate glomerular
filtration rate), random glucose, ALT, TSH, and beta hCG pregnancy test in individuals

able to become pregnant [Strong recommendation; Low quality of evidence].

Section 1.2 Clinical Consideration

1. Symptomatic CVT can be challenging to diagnose in the absence of appropriate

clinical suspicion, and without appropriate neurovascular imaging.

Refer to Section 3.1 for additional laboratory tests related to hypercoagulability

workup and recommended timing.

Refer to online supplemental information in Appendix One for other laboratory tests
which may be considered in specific circumstances, depending on clinical presentation

and risk profile; and Appendix Two for Antiphospholipid Antibody Testing in CVT
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flowsheet.

Patient characteristics, risk factors and associated medical conditions associated with CVT, from
less frequent to more frequent.

Section 2: Acute Treatment of Symptomatic CVT
Summary of the Evidence:

Anticoagulation is the mainstay of acute treatment for CVT, with the objectives of facilitating
venous recanalization, preventing thrombus extension and treating the overall hypercoagulable
state. Unlike with primary intracranial hemorrhage, the presence of intracranial bleeding in the
context of CVT should not delay initiation of anticoagulation. Approximately 30-40% of
individuals with CVT may have some type of intracranial hemorrhage (ICH) on their initial
scans.*®*! Approximately 5-10% of patients will go on to develop new ICH (either expansion of
pre-existing ICH or a de novo ICH) following diagnosis.®*® ' Although baseline ICH is
associated with a higher risk of delayed ICH,* there is no evidence suggesting that
anticoagulation increases the risk of delayed ICH.*®** We note that the available literature in this
regard is limited may be biased by a lack of timed prospective follow-up early neuroimaging.

The evidence supporting low-molecular weight heparin over unfractionated heparin as the initial
therapy for CVT is based on observational and small randomized studies that may be confounded
by indication. These studies demonstrate non-significant trends in favour of LWMH for better
functional outcomes and less intracranial bleeding and reduced mortality.* * Benefits of
LMWH over unfractionated heparin for treatment of acute venous thromboembolism include
more predictable pharmacokinetics without laboratory monitoring, more reliable anticoagulant

effect and lower rates of heparin-induced thrombocytopenia (HIT).

Two randomized trials comparing DOACs to warfarin required a 5-15 day initial lead-in with
parenteral anticoagulation (i.e. unfractionated heparin or low-molecular weight heparin).*®*" The
small SECRET trial, which compared rivaroxaban to standard-of-care anticoagulation (warfarin
or ongoing LWMH) did not have any requirement for lead-in parenteral therapy.®® Median time
to initiation of rivaroxaban was 3 days (IQR 2 - 6), with 46% of patients initiated on rivaroxaban
within 48 hours of diagnosis and 73% prior to day 5. Only one participant on DOAC received no

lead-in. There were no complications related to symptomatic intracranial bleeding or early (day
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30) symptomatic extension of CVT or early recurrent VTE in either group. There is insufficient
evidence to support routine use of DOACS as first-line anticoagulation for CVT, although first

line DOAC may considered on a case-by-case basis.*

Rates of seizure complicating CVT are high. Over one-quarter will have seizures at the time of
their presentation.’ *" Predictors of early seizures include hemorrhagic or non-hemorrhagic
parenchymal lesions or subarachnoid blood, cortical vein or sagittal sinus involvement, focal
deficits and OCP- or pregnancy/puerperial CVT. A recent study of 1,281 adults with CVT found
that less that 10% of those with seizures in hospital had no seizure prior to admission. The
authors concluded that prophylactic antiseizure therapy was not warranted in individuals
presenting without seizure. * Another large prospective study of CVT (n=624) found that of
those who did not present with seizure, 3% had a new seizure within 2 weeks of diagnosis.*

Headache is a presenting feature in approximately 90% of individuals with CVT and is presumed
to be due to increased intracranial pressure in most cases.” Beyond its role in the management of
increased intracranial pressure, the role of acetazolamide in headache management for CVT is
not known. The Idiopathic Intracranial Hypertension Treatment Trial (IIHTT), which enrolled
individuals with idiopathic intracranial hypertension, not CVT, found no reduction in headache-
related disability, measured by the Headache Impact Test (HIT-6) at six months between

individuals randomized to acetazolamide (maximum 4g/day) versus placebo.**

Increased intracranial pressure can be associated with visual disturbances due to increased
pressure transmitted along the optic nerve sheath, causing papilledema (swelling at the optic
nerve head due to increased pressure). Individuals with papilledema may not be aware of any
visual disturbances. Thus, it is important to assess for, and identify, papilledema as early as
possible to facilitate timely, appropriate management to reduce the likelihood of any permanent
visual loss. In addition to the initial bedside neurologic assessment, including fundoscopy,
routine early involvement of dedicated expertise in ophthalmology is important for several
reasons. First, papilledema is better detected on dilated fundoscopic exam than at the bedside.
Second, appropriate assessments, including stereoscopic fundoscopic assessment with
papilledema grading, and automated perimetry, can detect subclinical visual abnormalities, and
can assess response to therapy over time. In the IIHTT, in the acetazolamide arm there was a

modest statistically significant improvement in the primary outcome of average perimetric mean
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deviation in the more affected eye (0.71 light stimulus decibels [95% CI 0 to 1.43 dB; p=0.050).
Although this did not meet the predetermined threshold for clinical significance (1.3 dB),
treatment effects were greater in participants with higher-grade papilledema at baseline. There
were also significant improvements with acetazolamide for secondary outcomes including
cerebrospinal fluid opening pressure, papilledema grade on fundus photography and optical

coherence imaging, and quality of life in patients with mild visual field loss.*?

The role of endovascular therapy (EVT) in the management of CVT is not well defined, and
practices vary, including use of EVT as first-line versus rescue therapy, candidate selection, and
approaches. ** The Thrombolysis or Anticoagulation for Cerebral Venous Thrombosis (TO-
ACT) trial randomized patients with CVT with one or more pre-defined risk factors for worse
prognosis, including intracranial bleeding, GCS<9, “mental status disorder,” or deep venous
involvement, to EVT as per local practices versus conservative therapy.** Endovascular
techniques included mechanical thrombectomy alone, intradural thrombolysis or both. The
primary outcome was an mRS of 0-1 at 12 months. At enrollment, median GCS was 11 and
median NIHSS was 12. The trial was stopped early for futility after 67 of a planned 164 patients
were randomized. There was no difference between groups with respect to the primary outcome
(67% vs. 68%, RR 0.99, 95% CI 0.71-1.38). Sinus perforation occurred in 3/33 in the EVT
group.

Although systematic reviews of case series of CVT receiving EVT report high rates of
favourable outcomes, ** studies comparing outcomes between patients undergoing EVT versus
anticoagulation alone for CVT report higher rates of mortality with EVT. This excess of
mortality suggests that the procedure is being performed in participants with worse clinical
presentations. A recent systematic review and network meta-analysis examining patients with
CVT treated with anticoagulation or EVT (n=17 studies) found an increased odds of death (OR
1.83, 95% 1.04 - 3.21) in those treated with EVT. ** A recent review of cases of CVT undergoing
mechanical thrombectomy (MT) between 2005 and 2018 in the US-based National Inpatient
Sample found that MT had a higher proportion of markers in line with more severe presentations,
including a higher prevalence of coma, ICH, and intubation.*®

Decompressive hemicraniectomy for CVT has been described in retrospective case series and

systematic reviews. The results of the prospective DECOMPRESS-2 study were previously
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267  presented at the 2021 European Stroke Organization Conference but are not yet published. In
268 DECOMPRESS-2, 118 individuals received a decompressive hemicraniectomy for CVT. Of
269  those, 35% had an mRS of 0 — 2 at 12 months, which is lower than what is reported in previous

270  systematic reviews."’
271

272  Best Practice Recommendations:

Notes

These recommendations refer to initial acute management of CVT. Outpatient management of

CVT in the post-acute phase is discussed in section 3.

Anticoagulation treatment: Anticoagulation management for CVT can be categorized in 3
phases: (1) acute management, which is immediately around the initial diagnosis; (2)
"primary" management, which is the period of time when a person is treated with
therapeutic anticoagulation for their initial CVT; (3) "secondary prevention," which is any
further antithrombotic therapy after the primary phase aimed at preventing VTE recurrence
(ASH Guideline 2020).*®

Symptomatic CVT - where the diagnosis is associated with neurological symptoms such as

headache, focal neurological symptoms, seizure, or signs of increased intracranial pressure.

2.0  Stroke Unit Management

i. Individuals with a diagnosis of CVT requiring inpatient management should receive
routine stroke unit care [Strong recommendation; High quality of evidence]. Refer to

CSBPR Acute Stroke Management module, Section 8 for additional information.

i. Individuals with CVT should receive supportive care with hydration, management of
intracranial pressure, headache, nausea and vomiting, and seizures [Strong
recommendations; low quality of evidence]. Refer to Section 3 for additional information
on late seizures and epilepsy and post-acute headaches. Refer CSBPR Acute Stroke
Management module, Section 9 for additional information on post stroke complications

and management.
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a.

2.1 Antithrombotic Management

I.  Therapeutic-dose subcutaneous low molecular weight heparin (LMWH) or intravenous
unfractionated heparin (UFH) should be initiated as soon as possible following diagnosis

of symptomatic CVT [Strong recommendation; Moderate quality of evidence].

Subcutaneous LMWH is preferred over intravenous UFH infusion for most
individuals with CVT due to more reliable and longer duration of anticoagulant
effect, predictable pharmacokinetics enabling administration of fixed doses
without laboratory monitoring, and lower risk of heparin-induced

thrombocytopenia [Conditional recommendation; Moderate quality of evidence]

Intravenous UFH is typically reserved for individuals with CVT who have
severely impaired renal function or require a surgical or invasive procedure

[Conditional recommendation; Low quality of evidence].

If using intravenous UFH, it should be administered as a bolus followed by
infusion and adjusted based on institutional protocols [Conditional

recommendation; Low quality of evidence].

Heparin should be avoided in individuals with CVT with a history of heparin-
induced thrombocytopenia (HIT) [Strong recommendation; Moderate quality of

evidence].

For any individuals with CVT with a history of HIT consider consulting
hematology to discuss anticoagulant management [Strong recommendation; Low

quality of evidence].

ii.  There is currently insufficient evidence to recommend the routine use of direct oral

anticoagulants (DOACSs) as the initial antithrombotic of choice (i.e., without parenteral
lead-in anticoagulation) in the acute management of CVT [Conditional recommendation;

Low quality of evidence].

iii.  The presence of intracranial or subarachnoid blood is not a contraindication to

anticoagulation [Strong recommendation; Moderate quality of evidence].

iv.  Systemic intravenous thrombolysis is not recommended in the acute treatment of CVT
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[Strong recommendation; Low quality of evidence].

Section 2.1 Clinical Considerations

1. There may be rare cases where there are concerns regarding the safety of anticoagulation
(e.g., large or rapidly expanding intracranial hemorrhage, anticipated emergency surgical
intervention, meningitis/encephalitis with cortical venous hemorrhage) that will require
case-by-case collaborative decision-making by neurology, neurosurgery and
hematology/thrombosis. The benefits of anticoagulation should be weighed against the
risks of symptomatic hemorrhage and should be regularly re-evaluated based on clinical
and neuroimaging reassessment. If experts are not available on site, arrangements should
be in place to contact the nearest centre providing these services. Refer to Section 2.7 on

“Surgical Management, Clinical Consideration 2" for additional information.

2. The presence of concurrent head or neck infection is not an absolute contraindication to

anticoagulation.

3. There is insufficient evidence to support routine use of DOACs as first-line
anticoagulation for CVT, although first-line DOAC may be considered on a case-by-case

basis.

2.2 Inpatient Seizure Management

i. In individuals with CVT who have not had clinical seizures, use of prophylactic
antiseizure medications is not recommended [Strong recommendation; Low quality of

evidence].

ii. Acute symptomatic seizure(s) (occurring within 7 days of presentation) requires
management with antiseizure medications per local protocols to prevent further acute

symptomatic seizures [Strong recommendation; Low quality of evidence].

iii. Late seizures (occurring after 7 days of presentation), regardless of the presence or
absence of acute symptomatic seizures, may require long-term management with

antiseizure medications [Strong recommendation; Moderate quality of evidence].

iv. Status epilepticus should be treated as per accepted local protocols [Strong
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recommendation; High quality of evidence].

v. Electroencephalography (EEG) should be considered for individuals with episodic or
prolonged unexpected alterations in level of consciousness to rule out non-convulsive

seizures or status epilepticus [Strong recommendation; Low quality of evidence].

Section 2.2 Clinical Considerations

1. The choice of antiseizure medications will be dependent on individual factors including
co-morbidities and interactions with other treatments including anticoagulation. The
duration of treatment with antiseizure medications will be person dependent. Long-term

management with antiseizure medications (greater than 3 months) may not be required.

2.3 Acute Headache Management

Note, no evidence-based recommendations included for this section

Section 2.3 Clinical Considerations:

1. Headache from CVT is most commonly secondary to increased intracranial pressure or
intracranial hemorrhage. Early treatment with anticoagulation to reduce venous

hypertension may help with headache management.

2. It is reasonable to treat headache secondary to increased intracranial pressure with

acetazolamide.

3. The use of prolonged nonsteroidal anti-inflammatory drugs (NSAIDs) for headache
management while taking concurrent anticoagulation should be avoided given the risk of

bleeding.

Refer to Section 3 for additional information on longer term management of chronic

headaches.

2.4 Vision

Section 2.4 Vision

https://doi.org/10.1017/cjn.2024.269 Published online by Cambridge University Press


https://doi.org/10.1017/cjn.2024.269

1.

Individuals with visual symptoms or signs of increased intracranial pressure (ICP) on the
initial treating physician’s bedside examination should have an urgent ophthalmologic
assessment, ideally within 24-48 hours of CVT diagnosis [Strong recommendation; Low

quality of evidence].

Section 2.4 Clinical Considerations:

All individuals with a new diagnosis of CVT should have an initial ophthalmological
assessment including fundus examination and assessment for papilledema, visual fields

and enlarged blind spots at the time of their diagnosis.

a. Individuals with evidence of visual abnormalities or severe papilledema should

receive an urgent ophthalmology assessment and be started on acetazolamide.

Individuals without visual symptoms or signs of increased ICP should have an

ophthalmologic assessment, ideally within 7 days of CVT diagnosis.

Individuals without ophthalmic abnormalities related to the CVT on initial assessment
should have a subsequent ophthalmologic assessment to rule out development of later-

onset papilledema (as outlined above).

The initial formal ophthalmological assessment should be performed by a neuro-

ophthalmologist or ophthalmologist.

a. If there are no ophthalmologists locally accessible, then an optometrist capable of
performing a dilated fundus examination can perform the initial assessment with

an ophthalmologist or neuro-ophthalmologist consulted remotely for advice.
Ophthalmologic assessment should include:
a. Best-corrected visual acuity and color vision
b. Dilated fundus examination with stereoscopic viewing of the fundus.

c. If papilledema is present, there should be automated threshold visual field testing
with standard automated perimetry with white-on-white stimuli, which has the

best evidence base for reliable, operator-independent longitudinal assessment of
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6.

24.1

1.

vision changes secondary to increased ICP. Papilledema can be graded using the

modified Frisén scale for longitudinal follow-up.

In the case of ophthalmologic diagnostic uncertainty as to whether there is papilledema
secondary to increased intracranial pressure (vs. drusen, crowded discs, hyperopia),
lumbar puncture with opening pressure and cerebrospinal fluid analysis should only be
undertaken to clarify the presence of increased intracranial pressure if the benefits are
deemed to outweigh the potential risks related to herniation and/or disrupting

anticoagulation.

Optimal timing for ophthalmologic reassessment is unclear; follow up can be considered
at 4 weeks and 3-6 months following diagnosis to exclude later-onset papilledema or

vision loss.

Management of Papilledema

Acetazolamide may be initiated with dose escalation depending on the response of the
papilledema to therapy. The risks of acetazolamide therapy, including fluid loss,
metabolic acidosis, and hypokalemia, should be monitored, and individuals with CVT
should be counselled to be aware of paresthesia as a common side effect with higher

doses [Strong recommendation; Low quality of evidence].

If, despite optimal medical management with anticoagulation and acetazolamide, there
are either (1) worsening of visual field deficits, acuity, or color vision; or (2) severe
visual field loss or abnormal acuity; then surgical intervention should be considered. The
optimal approach (i.e. optic nerve sheath fenestration or CSF diversion with shunting)
can be considered as a shared decision with relevant experts (i.e. ophthalmologists,

neurosurgeons) [Strong recommendation; Low quality of evidence].

Section 2.4.1 Clinical Considerations:

Individuals with papilledema or visual symptoms that could be attributed to increased
intracranial pressure should be managed by a neuro-ophthalmologist or ophthalmologist.
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2.5 Neurocritical Care Management for CVT

I.  Individuals with CVT should be routinely and regularly monitored clinically for signs or
symptoms of increased intracranial pressure [Strong recommendation; Low quality of

evidence] .

ii.  Individuals with CVT identified to have elevated ICP should be treated emergently based
on the severity of signs and symptoms using standard protocols [Strong recommendation;

Low quality of evidence].

a. Those who fail medical management for elevated ICP and are at risk of life-
threatening increased ICP should be considered for surgical and/or endovascular
management, as appropriate [Strong recommendation; Low quality of evidence].
Please refer to Endovascular (Section 2.6) and Surgical management (Section

2.7) sections for additional information.

Section 2.5 Clinical Considerations:
1.  For signs and symptoms of ICP elevation, acetazolamide could be considered.

2. Appropriate referrals to critical care and neurosurgical services should be considered for

management of worsening ICP.

3. Non-invasive or invasive ICP monitoring technologies can be considered in comatose

patients.

2.6 Endovascular Management

i.  Endovascular therapy should not be routinely used as first-line therapy for the acute
treatment of cerebral venous thrombosis [Conditional recommendation; Moderate quality

of evidence].

Section 2.6 Clinical Considerations
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1. The optimal candidates for endovascular therapy (EVT) for CVT are not known.

2. The optimal technical approaches for endovascular therapy for CVT, if any, are not

known, and the procedure should be performed by an experienced neurointerventionalist.
3.  The optimal timing for EVT, if any, is not known.

a. Endovascular therapy (EVT) may be considered for treatment of cerebral venous
thrombosis in cases where there is clinical deterioration despite optimal medical

therapy and mechanical recanalization is considered to be of potential benefit.

b. In select cases where the treating physician and neurointerventionalist agree that
the benefits of early intervention are highly likely to exceed potential risks, EVT
may be considered alongside anticoagulation as first-line therapy for the acute
treatment of CVT.

4. EVT should be considered as a complement, and not a substitute, to anticoagulation
unless anticoagulation is otherwise contraindicated (e.g., active and uncontrolled

bleeding).

2.7 Surgical Management

i.  Decompressive hemicraniectomy should be considered in cases of life-threatening
malignant mass effect due to venous infarction and/or hemorrhage [Strong

recommendation; Moderate quality of evidence].

Section 2.7 Clinical Considerations:

1. Insertion of an external ventricular drain can be considered as a treatment and/or

monitoring option for elevated ICP and/or hydrocephalus.

2. If anticoagulation must be disrupted for a neurosurgical procedure, the approach to
restarting anticoagulation should be made on a case-by-case basis in discussion with a
neurosurgeon and with review of repeat neuroimaging with relevant specialists involved

(e.q., stroke neurology, hematology).

3. Long term management of chronically elevated ICP may require surgical management
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including insertion of a shunt (ventriculoperitoneal or lumboperitoneal); or optic nerve

sheath fenestration.

Section 3: Post-Acute Management of CVT and Person-Centered Care
Summary of the Evidence:

Refer to Section 2.1, “Antithrombotic Management, ” for discussion of the evidence related to

timing of transition from parenteral anticoagulation to DOAC.

Recently, multiple observational studies and small randomized trials have compared efficacy and
safety of DOACs against warfarin for CVT. The RE-SPECT CVT trial randomized 120
individuals with CVT 1:1 to six months with dabigatran 150 mg bid, versus warfarin, target INR
2.0 - 3.0.%° The pediatric EINSTEIN-Jr trial randomized 114 children with CVT 2:1 to three
months of 20 mg equivalent dosing of rivaroxaban versus standard-of-care anticoagulation with
either VKA, target INR 2.0 - 3.0, or low molecular-weight heparin.*’ The SECRET trial
randomized 50 individuals with CVT 1:1 to a minimum of six months with rivaroxaban 20 mg
daily versus standard-of-care anticoagulation with either warfarin, target INR 2.0 - 3.0, or low
molecular-weight heparin.®® Rates of efficacy outcomes, including recurrent VTE and
recanalization, were similar between groups in all trials. Rates of bleeding events were also low
overall. In RE-SPECT CVT, there were two major hemorrhages (Gl bleeding) with dabigatran
and one major hemorrhage (symptomatic ICH) with warfarin. In EINSTEIN-Jr, there was more
clinically relevant non-major bleeding with rivaroxaban (6.8% vs 0%) and the one major
bleeding event (symptomatic ICH) was in the comparator group. In SECRET, one major
bleeding event (symptomatic ICH) and two clinically relevant non-major bleeding events
occurred in the rivaroxaban group, with no bleeding events in the comparator group. ACTION-
CVT was a large (n=845) non-randomized retrospective observational study comparing safety
and efficacy of DOACs versus VKA prescribed as part of routine clinical care for CVT. ®
Apixaban was the most commonly prescribed DOAC (67%). Rates of recurrent VTE did not
differ between groups (aHR 0.94, 95% CI 0.15 - 1.73). There was a lower risk of major
hemorrhage in the DOAC group (aHR 0.35, 95% CI 0.15 - 0.82), primarily driven by a lower
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risk of ICH. There were no differences in rates of recanalization at a median of 345 days (IQR
140-720).

DOACs are contraindicated in pregnancy and breastfeeding, and Vitamin K antagonist is the
treatment of choice for antiphospholipid antibody syndrome, where multiple trials comparing
DOAC against warfarin have demonstrated an excess of arterial thromboembolic events with
DOAC.**>! Other groups, including those with depressed level of consciousness, malignancy,
major trauma or central nervous system infection, have been excluded or underrepresented in
studies in adults comparing DOACs to VKA.

In those without a permanent indication for anticoagulation following CVT, including
antiphospholipid antibody syndrome, active malignancy, or major-risk hereditary thrombophilia,
the optimal duration of anticoagulation for CVT is not known. Previous guidelines for the
management of CVT recommend the initial use of parental heparin followed by transition to oral
vitamin K antagonists (VKA) for 3-12 months in the context of transient risk factors, or
indefinitely in the context of chronic major risk factors for thrombosis or recurrent VTE.>*>*
Previous studies of international and Canadian physician practices suggest that most patients
without an indication for permanent therapy are currently treated for 6-12 months.”® *® This
approach diverges somewhat from current recommendations around management of DVT/PE
from the general VTE literature. It should be noted, however that the CVT population, in contrast
to those with DVT/PE, includes a high proportion of younger women with transient sex-specific
provoking risk factors, including oral contraceptives and the puerperium. Outside of high-risk
thrombophilias and those with a history of recurrent events, overall risks of recurrent CVT and
other VTE appear to be low.>” However, certain groups, including those with unprovoked events,
men, and heterozygotes for genetic thrombophilias such as Factor V Leiden and prothrombin

gene mutation, *®°

may have a higher risk. Estimated risks of recurrence are somewhat variable.
There are additional inconsistencies in the literature around whether risk of recurrence is
heightened in the first year as compared to subsequent years, >’ versus a more linear increase

over subsequent years.™®

Whether degree of venous recanalization should inform duration of anticoagulation remains an

area of uncertainty.®®®® Although a subset of clinicians will modify their duration of

anticoagulation based on the degree of venous recanalization on repeat neuroimaging,® it is
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unclear if this strategy is beneficial. A recent prospective neuroimaging study noted that partial
or complete recanalization occurred in nearly 70% of patients with CVT on anticoagulation
within the first 8 days of treatment, and was associated with fewer new non-hemorrhagic lesions
and less extension of pre-existing non-hemorrhagic lesions. ®* However, recanalization was not
associated with a reduction in headache or improved functional outcomes at day 90. ®* Most of
the CVT literature, however, focuses on later recanalization past the three-month mark. A recent
meta-analysis of observational data found that complete or partial venous recanalization was
associated with an improved odds of a favourable functional outcome as compared with no
recanalization as well as lower risk of recurrence and less presence of common headache.®
However, there was significant heterogeneity of the studies, and the directionality of the
association between recanalization and outcomes remains uncertain. The available literature
suggests that most patients will achieve recanalization within the first three months, with lower

likelihood of additional recanalization over time. 386064 65

There is no strong evidence to date to suggest that individuals with CVT should receive
enhanced cancer screening. A recent Danish population-based study with a median follow-up of
6.2 years found that overall, rate of incident cancer was not significantly higher in individuals
with a diagnosis of CVT. Of 811 patients with CVT, 43 had an incident cancer diagnosis over
time, rates that were similar to another recent Swedish population-based study. °® The authors
estimated that the number of patients to be screened in the six months after CVT to detect one
additional incident cancer was 85.5 (95% CI 55.3 - 188.2) overall, similar to those of DVT/PE.

Practices and recommendations around hypercoagulability testing following VTE continue to
evolve. The recent guidelines from the American Society of Hematology for thrombophilia
testing for management of venous thromboembolism included a conditional recommendation for
patients with CVT where anticoagulation would otherwise be discontinued.”” This
recommendation was based on an estimate of an annual recurrence risk of 38/1000/year.’ 889
They concluded that a strategy of testing for thrombophilia followed by indefinite
anticoagulation in patients with thrombophilia, and stopping anticoagulation in patients without
thrombophilia, would result in 18 (range 14-23)/1000 fewer recurrent VTE compared to a no-

testing strategy.

https://doi.org/10.1017/cjn.2024.269 Published online by Cambridge University Press


https://doi.org/10.1017/cjn.2024.269

358
359
360
361
362
363
364
365
366
367
368
369

370
371
372
373

374

Although rates of functional independence after CVT are high, survivors are noted to have
reduced quality of life, with a high prevalence of residual symptoms related to headache,
depression, fatigue and cognitive impairment. In the Canadian SECRET trial, 72% of
participants were functionally independent (modified Rankin O - 2) at the time of their diagnosis.
% However, mean baseline assessments were indicative of mild-moderate depression,
substantial-severe impact of headache, substantial fatigue and impaired cognitive performance.
On average, participants experienced improvements in all patient-centered metrics over time
between baseline and day 180 and at day 365. Other retrospective studies suggest that reduced
participation may persist in many survivors. A retrospective study from China including CVT
patients who were employed or in school prior to their index event found that 42% had not
returned at six months, with aphasia, cognitive impairment and recurrent CVT being independent

predictors for an inability to return to previous activities.™

Rates of later seizures (i.e. after one week following diagnosis)’* were 11% over a median
follow-up of 2 years in a large cohort (n=1127).”> Median time to late seizure was 5 months.
Predictors of late seizures included status epilepticus within the first week of admission,

decompressive hemicraniectomy, subdural hematoma and intracerebral hemorrhage.

Best Practice Recommendations:

3.1 Factors Related to Clinical Decision-Making for Anticoagulation

i. Vitamin K antagonists (dose-adjusted to target INR 2.0-3.0) and/or DOACS are suitable
options for oral anticoagulation for individuals with CVT. [Strong recommendation;
Moderate quality of evidence].

ii. Vitamin K antagonists are the preferred standard of care for individuals with a confirmed
diagnosis of antiphospholipid antibody syndrome, and always for those with triple
antiphospholipid antibody positivity. [Strong recommendation; Moderate quality of

evidence].
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1.

Section 3.1 Clinical Considerations

Unless there is a clear indication for ongoing parenteral anticoagulation (e.g.,
pregnancy), individuals with CVT should be transitioned to an oral anticoagulant for

primary treatment once clinically stable.

Anticoagulation should be continued for a minimum of 3 months. The optimal duration
of primary anticoagulation is not known. The net clinical benefit of long-term
anticoagulation for secondary prevention for idiopathic CVT after initial 3 to 12 months

of primary treatment is also not known.

In making decisions around duration of anticoagulation, individuals with CVT can be
stratified according to the presence or absence of transient and chronic thrombotic risk
factors, as well as other factors known to be associated with recurrent CVT and/or VTE
(e.g., unprovoked event, male sex), which influence the risk of recurrence after

discontinuation of anticoagulation.

a. Individuals with CVT associated with a major transient risk factor (e.g., isolated
oral contraceptive use, early post-partum period) should receive primary
anticoagulation treatment for at least 3 to 6 months. Refer to CVT and Pregnancy

(Section 4) for additional information on thromboprophylaxis.

b. Individuals with a first episode of CVT without a prior history of VTE, or other
identifiable risk factors, should receive primary anticoagulation treatment for 6 to
12 months. Decisions regarding further extension of anticoagulation for
secondary prevention should be based on the estimated risk of recurrent CVT
and/or VTE and bleeding, and with shared clinical decision-making in

conjunction with the individual and with thrombosis expertise when necessary.

c. Individuals with a major chronic thrombotic risk factor (e.g., active cancer),
recurrent CVT, recurrent VTE, or high-risk thrombophilia (antiphospholipid
antibody syndrome, homozygous factor V Leiden, homozygous prothrombin
gene mutation, combination inherited thrombophilia, deficiencies of natural
anticoagulants [protein C, protein S, antithrombin]) should be considered for

indefinite anticoagulation, without disruption between the primary treatment and
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secondary prevention phases of therapy. Consider consultation with a clinician

with thrombosis expertise for ongoing management.

4. Recommendations for ongoing antithrombotic therapy for secondary prevention and
choice of agent should be made on a case-by-case basis based on the estimated risk of
recurrent CVT and/or VTE and bleeding, and with shared clinical decision-making in
conjunction with the individual with CVT and with thrombosis expertise when

necessary.

3.1.1 CVT Workup: Cancer Screening and Hypercoagulability Testing

i. Individuals with CVT should be assessed for additional risk factors for CVT and
managed as per usual care, including ensuring guideline-recommended age-appropriate

cancer screening is up to date. [Strong recommendation; Moderate quality of evidence]

3.1.2 Inherited Thrombophilia

Note, no evidence-based recommendations included for this section

Section 3.1.2 Clinical Considerations

1. Limited observational data suggest that inherited thrombophilia may increase the risk of
VTE recurrence after CVT.

a. Testing for inherited thrombophilia and the spectrum of thrombophilia workup is

an area of ongoing controversy, as is decision-making around testing.

b. Current guidelines from the International Society on Thrombosis and Hemostasis
(ISTH) recommend testing for inherited thrombophilia in individuals with CVT

who would otherwise not have an indication for indefinite anticoagulation.

2. Screening for inherited thrombophilia should include testing for antithrombin-3, protein
C, and protein S deficiencies, factor V Leiden, and prothrombin gene mutation
(G20210A) according to ISLH guidelines. "®+™
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3.

3.1.3

a. Levels of antithrombin, protein C and protein S can be affected by acute
thrombosis, anticoagulation, and pregnancy/puerperium. Therefore, testing is not
recommended in the acute setting (based on ISLH guidelines), and rather when
making the decision as to if or when to transition to anticoagulation for

secondary prevention.

Consultation with hematology/thrombosis should be considered for guidance regarding

the appropriateness, timing and interpretation of testing.

Antiphospholipid Antibody Syndrome (APS)

Individuals with CVT without a known history of antiphospholipid antibody syndrome
should be tested for antiphospholipid antibodies as it may influence antithrombotic
decision-making (choice of antithrombotic agent or duration of treatment) [Strong
recommendation; Low quality of evidence]. Refer to Online Supplement, Appendix Two

for additional information.

a. As per the 2023 American College of Rheumatology/European Alliance of
Associations for Rheumatology (ACR/EULAR) criteria, an individual must meet
required clinical and laboratory criteria for a diagnosis of APS. Testing includes
measurement of non-specific inhibitor (lupus anticoagulant), anticardiolipin
antibody, and anti-beta2 glycoprotein-1 antibody according to guidelines [Strong

recommendation; Low quality of evidence]. ">

b. Testing for a non-specific inhibitor (lupus anticoagulant) should be conducted
prior to initiation of anticoagulation, which interferes with the results of testing.
Anticoagulation should not be delayed pending testing [Strong recommendation;

Low quality of evidence].

3.2 Role of Routine Follow-up Vascular Neuroimaging

Section 3.2 Follow-Up Neurovascular Imaging

Routine follow-up vascular neuroimaging should be repeated within 3 to 6 months after

initiating anticoagulation [Strong recommendation; Low quality of evidence].
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1.

2.

Section 3.2 Clinical Considerations

The ideal timing of follow-up vascular neuroimaging is uncertain.

Although the role of late venous recanalization in predicting outcomes or guiding
anticoagulation strategy is uncertain, repeat neuroimaging allows the treating clinician to
visualize changes in thrombus burden over time and to establish a newer baseline if there

are additional concerns about recurrent thrombosis in the future.

Ideally, repeat vascular neuroimaging should be performed with either CT or MRI

contrast-enhanced vascular imaging.

Beyond six months of treatment, the role of routine subsequent vascular neuroimaging is
uncertain but can be considered if it will change antithrombotic treatment considerations

(i.e., duration of treatment).

In the clinically stable individual with CVT who has completed primary treatment with
anticoagulation, with no recurrent symptoms and recanalization of a chronic stable
thrombus, the role of ongoing surveillance with vascular neuroimaging is unlikely to be

of benefit.

There is no indication for routine surveillance imaging after CVT in asymptomatic

individuals to rule out development of dural arteriovenous fistula.

Choice of modality for repeat neuroimaging (i.e., CT vs MR), particularly in instances
where there will be multiple follow-ups, should be considered in the context of resources
(i.e., availability and wait-lists) as well as risks of repeat radiation exposure, particularly

in younger individuals.

3.3 Management of Other Post-acute Sequelae of Cerebral Venous Thrombosis
3.3.1 Post-CVT Management

Note, individuals with CVT tend to be younger than other individuals with lived experience of
stroke. Their post-CVT care needs are unique, less studied and will vary depending on their
individual work, school and home situations. Cognitive complaints, headaches and fatigue
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may be significantly disabling without radiologic evidence of residual CVT sequalae. Some

basic principles do apply to all individuals post CVT.

i. All individuals with CVT should be assessed for mood, cognition, fatigue, functional
impairments (including visual deficits), headache and rehabilitation needs at the time of
their event and throughout their recovery [Strong recommendation; Low quality of

evidence].

ii. All individuals with CVT with functional impairments and rehabilitation goals should
undergo early rehabilitation as per Canadian Best Practice Stroke Guidelines
Recommendations [Strong recommendation; Moderate quality of evidence]. Refer to
CSBPR Rehabilitation, Recovery and Community Participation Following Stroke for

additional information. "

iii. Individuals with mood disturbance following CVT should be treated and referred to
appropriate mental health support services [Strong recommendation; Moderate quality of

evidence].

iv. Individuals with post-CVT fatigue should be assessed for reversible causes and be
advised on pharmacologic and non-pharmacologic strategies for management [Strong

recommendation; Low quality of evidence].

v. Individuals with CVT with cognitive concerns should be screened with validated
screening tools [Strong recommendation; Low quality of evidence]. Refer to CSBPR

Vascular Cognitive Impairment module for additional information. "

a. Further neuropsychological evaluation is recommended if impairments are
identified on screening, or the individual continues to have subjective cognitive
complaints which are interfering with their daily functioning. This is especially
important in individuals who are still working or in school, to establish the degree
and severity of deficits, in order to inform return to work and school, and to
determine what accommodations can be made [Strong recommendation; Low

quality of evidence].

vi. Individuals with CVT should be assessed for return to work or school at follow-up and

throughout transitions of care [Strong recommendation; Low quality of evidence]. Refer
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to CSBPR Rehabilitation, Recovery and Community Participation Following Stroke for

additional information.®°

vii. Individuals with CVT with residual impairments and/or seizures should be assessed for
return to driving when appropriate. Recommendations for return to driving should be
guided by provincial licensing requirements [Strong recommendation; Low quality of

evidence]. Refer to CSBPR Rehabilitation, Recovery and Community Participation

Following Stroke "

viii. Individuals with lived experience of CVT should be advised about what is known
regarding the natural history of post-CVT sequalae and should be made aware of peer

support groups [Strong recommendation; Low quality of evidence].

3.3.2 Late Seizures and Epilepsy

i. Individuals with CVT who develop late seizures (>7 days post-diagnosis) should be
treated with appropriate anti-seizure medication (ASM) per standard guidelines [Strong
recommendation; Moderate quality of evidence].

ii. Most late post-CVT seizures will be associated with an elevated risk of recurrent seizures
(epilepsy) related to chronic structural lesions (e.g. encephalomalacia). This will likely
require long-term management with anti-seizure medication, which is to be reviewed as
part of routine clinical follow-up [Strong recommendation; Moderate quality of
evidence].

Section 3.3 Clinical Considerations
Post-Acute Symptoms

1. Individuals with CVT with an adverse change in headache pattern, worsening seizures,
new focal deficits, visual symptoms, or pulsatile tinnitus following initial CVT should be
evaluated clinically and with repeat parenchymal and vascular neuroimaging to exclude

complications including CVT recurrence, intracranial hypertension or dural AV fistula.
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2. After the acute phase, individuals with CVT who continue to experience headaches
should be assessed and treated according to chronic headache management principles. If
after standard management, the individual with CVT continues to have persistent and
debilitating headaches, consider referral to a practitioner with expertise in treatment of

headaches.

Section 4: Special Considerations in the Longterm Management of Individuals with
Cerebral VVenous Thrombosis

Summary of the Evidence:

Rates of pregnancy-associated CVT are estimated to be 9/100,000 pregnancies. A meta-
analysis of 13 studies found that after a pregnancy-associated CVT, that the absolute risk of
another pregnancy-associated VTE was low, but substantially higher (16-fold risk of CVT and
80-fold risk of VTE) compared to the general population.®? Prophylactic anticoagulation during
pregnancy and the puerperium is indicated in women who experienced a CVT and who are no
longer on anticoagulation.”® The Highlow trial examined dosing regimens for prophylaxis
during pregnancy.® The trial recruited 1110 women with a history of venous thromboembolism
who were currently pregnant and at a gestational age of 14 weeks or less. Participants were
randomized 1:1 to weight-adjusted intermediate-dose vs. fixed low-dose low-molecular-weight
heparin subcutaneously once daily until 6 weeks postpartum. There were 11 (2%) VTE events in
the intermediate-dose group and in 16 (3%) in the low-dose group (RR 0.69 (95% CI 0-32—
1:47). On-treatment major bleeding (N=1045) occurred in 23 (4%) in the intermediate-dose
group and in 20 (4%) of 525 in the low-dose group (RR 1:16; 95% CI 0-65-2-09). The authors
concluded that fixed low-dose prophylaxis was appropriate given the lack of superiority of a
higher-dose strategy.

Heavy menstrual bleeding (HMB) or abnormal uterine bleeding are estimated to occur in 70% of
menstruating individuals who are on anticoagulation. 3 ® HMB is associated with reduced
quality of life ® and can potentially worsen iron deficiency and anemia. Importantly, HMB in
patients on anticoagulation is treatable.’” Collaborative management with gynecology and
thrombosis medicine is encouraged. Options can include reinitiation or continuation of hormonal
therapy while patients are anticoagulated, which is not associated with increased risk of recurrent

VTE and reduces risk of bleeding, or procedural management, including endometrial ablation.®’
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Evidence to support the safety of continued use of oral contraception on anticoagulation after
VTE comes from post-hoc analyses of DOAC trials for VTE. Use of oral contraception was not
randomized. A sub-analysis of 1888 women aged 60 and younger in the EINSTEIN-DVT and
PE trials found that hormonal therapy was not associated with an increased risk of recurrent VTE
in women receiving therapeutic anticoagulation (3.7% versus 4.7%, aHR 0.56, 95% CI 0.23 -
1.39).% A similar post-hoc analysis of the RE-COVER trial in 1264 women aged 18-50 found no
association between hormonal contraception and VTE recurrence during anticoagulation (OR
0.59, 95% CI 0.20 - 1.72).% However, an international multicentre case-control study of VTE on
oral contraceptives identified that the thrombogenic effect of estrogen-containing contraceptives
persists within the three months following discontinuation.” Thus, timing of cessation may need
to be considered in patients who continue oral contraceptives while on temporary treatment with

anticoagulation.®*

Best Practice Recommendations:

4.1 Cerebral Venous Thrombosis and Pregnancy

i. A history of CVT is not a contraindication to pregnancy [Strong recommendation;

Moderate quality of evidence].

ii. Individuals with a history of CVT who are not receiving long-term anticoagulation,
and, who become pregnant, should receive prophylactic low-dose thromboprophylaxis
with low molecular weight heparin during their pregnancy and during the first six
weeks post-partum, and should receive an assessment by a thrombosis specialist
and/or obstetric medicine specialist [Strong recommendation; Moderate quality of

evidence].

iii. Individuals who develop CVT during pregnancy should be anticoagulated with
therapeutic Low Molecular Weight Heparin and receive follow-up by a Thrombosis
and/or Obstetric Medicine specialist during their pregnancy [Strong recommendation;
Moderate quality of evidence].
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a. A thrombosis specialist and/or obstetric medicine specialist should also be
involved in anticoagulation management around the time of delivery

[Conditional recommendation; Low quality of evidence].

iv. Direct oral anticoagulants (DOACs) and warfarin should not be used for
anticoagulation in individuals who are pregnant [Strong recommendation; Low quality

of evidence].

v. DOACs should not be used in individuals who are breastfeeding [Strong

recommendation; Low quality of evidence].

Refer to CSBPR Acute Stroke Management during Pregnancy module for additional

information. %2
Section 4.1 Clinical Considerations
4.1.1 CVT and Pregnancy

1. There is uncertainty regarding the optimal mode of delivery in pregnant women with
CVT. Discussion among the clinical team including neurology and obstetrics is

recommended.
4.1.2 Anticoagulation and heavy menstrual bleeding

1. Individuals who menstruate who are initiating anticoagulation should be counselled
around the possibility of heavy menstrual bleeding on anticoagulation and should be

referred to a thrombosis specialist if this issue arises.

2.  Referral to gynecology should be made for definitive management of heavy menstrual

bleeding or any post-menopausal vaginal bleeding on anticoagulation.

3. Use or continuation of OCP is acceptably safe if the individual is being concurrently
anticoagulated. However, OCP should be discontinued if anticoagulation is

discontinued.

4. Individuals with a history of CVT should be counselled to be vigilant for venous

thromboembolism symptoms and should be assessed for thromboprophylaxis for

venous thromboembolism during higher-risk scenarios (e.g., hospitalization, post-
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Section 5: Considerations Related to Cerebral Venous Thrombosis in Special

Circumstances
Summary of the Evidence:

Head trauma is a well-documented risk factor for CVT, although rates are challenging to
ascertain from observational CVT cohorts, which may focus primarily on individuals presenting
with a diagnosis of new symptomatic CVT. A recent Canadian single-center study found that
one-quarter of 289 CVT cases identified over a 10-year period through discharge diagnosis
coding and validated through chart review were associated with trauma  and an US-based study
using State Inpatient data from New York and Florida found that 11.3% of cases identified
between 2006-2016 were associated with a comorbid code for trauma.** The literature examining
secondary injury attributable to CVT after head trauma is limited and with methodological
limitations. Rates of venous infarction and edema reported in three studies including adults were
highly variable (5-46%). %

The benefit of anticoagulation as a means for reducing secondary injury is uncertain, and risk of
hemorrhage may vary depending on the nature of other injuries, including traumatic brain injury.
In the absence of supportive evidence for a particular strategy, case-by-case collaborative

management is recommended.

With increased use of routine vascular neuroimaging, incidental CVT may be diagnosed more
frequently. A single-centre Canadian study found that 11% of CVT cases identified between
2008-2018 were new incidental diagnoses. In the general VTE literature, the majority of
prognostic studies on incidental VTE focus on populations with cancer. One registry including a
non-cancer population (n=68 incidental, 1501 symptomatic) found that 90-day VTE recurrence
was similar after incidental versus symptomatic VTE (1.5% vs. 2.3%, HR 1.02, 95% CI 0.30-
3.42).% Thus, assessment for suitability for anticoagulation is warranted. Ophthalmological
assessment is also warranted given that patients may be unaware of visual deficits complicating
CVT.
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COVID-19 has been associated with increased risk of CVT in both community- and hospital-
based cohorts. Community-based studies have cited incidence rates with SARS-CoV-2 infection
that are substantially higher than baseline incidence rates, though estimates have varied

97-100

widely.

Vaccine-induced immune thrombotic thrombocytopenia (VITT) was first identified as an entity
in 2021, occurring as a rare complication after adenovirus vector-based vaccination against
COVID-19 (ChAdOx1 nCoV-19 [AstraZeneca-Oxford] and Ad26.COV2.S [Janssen/Johnson &
Johnson]). Antibodies directed against platelet factor-4 (PF4) were soon identified in association
with the disorder. VITT is extremely rare. Estimated incidence rates range from 1/265000 to
1/127000 per first doses and 1/518181 after second doses of ChAdOx1 nCoV-19 (AstraZeneca-
Oxford) vaccination, respectively, and 1/263000 Ad26.COV2.S (Janssen/Johnson & Johnson).'*
192 As an autoimmune-mediated process, management is distinct from non-VITT-associated
CVT. VITT management guidelines commonly recommend (1) immunomodulation, with
intravenous immunoglobulin recommended in particular due to selective inhibition of VITT-
mediated platelet activation of PF4 (2) non-heparin-based anticoagulation including DOACS,
fondaparinux, danaparoid or argatroban, due to the theoretical risk of worsening the HIT-like
response with heparin or heparinoids, and (3) supportive care, avoiding platelet transfusions
when possible to reduce additional substrate for the autoimmune response.’™ The prognosis of
VITT has improved over time, likely due to a combination of improving awareness with
associated earlier diagnosis and treatment, in addition to the establishment of management

guidelines alongside evolving understanding of pathophysiology.'%

A history of CVT is not a contraindication to receiving mRNA vaccinations against COVID-19
or vaccinations against other infections. One observational study of 62 patients with a history of
CVT receiving COVID-19 vaccination (69% Pfizer, 11% Moderna, 11% AstraZeneca ChAdOx1
and 9% Janssen Ad26.COV2.S found no thrombotic recurrences within 30 days of vaccination
(95% C1 0.0 - 5.8%).2** In the general population, most studies have not found an increase in the
risk of CVT following mRNA COVID-19 vaccination;*®*°" one UK population-based study
identified a small increased risk of CVT associated with mRNA vaccination on the order of 1 per
500000 doses.'® % One retrospective study from the Mayo Clinic Health system that also
examined risk associated with 10 common non-COVID-19 vaccines (n=771805 doses) found no

difference in risk of CVT in the 30 days pre- versus post-vaccination.*
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471  Best Practice Recommendations:

5.1 Trauma-Associated CVT
Note, no evidence-based recommendations included for this section
Section 5.1 Clinical Considerations

1. The antithrombotic management of individuals with CVT in the context of major head
trauma should be managed with multidisciplinary expertise on a case-by-case basis.
Management decisions may evolve over time and should incorporate clinical

reassessment, when possible, and repeat neuroimaging.

2. The need for anticoagulation should be assessed in the context of whether the CVT is
clinically symptomatic, demonstrates extension on follow-up vascular neuroimaging,
and/or is associated with signs of parenchymal changes independently attributable to
the CVT (i.e., venous edema/infarction, venous hemorrhage), as opposed to from an

evolving traumatic brain injury.

3. The benefits of anticoagulation and dosing should be weighed against risks of
intracranial or extracranial hemorrhage related to the traumatic brain injury and/or

other extracranial injuries.

5.2 Incidentally Diagnosed Cerebral Venous Thrombosis

Note, no evidence-based recommendations included for this section

Section 5.2 Clinical Considerations

1. The clinical relevance of incidentally detected CVT in the context of vascular
neuroimaging performed for other indications is not known. Indications for

hypercoagulable testing should be the same as in symptomatic CVT.

2. Individuals with incidentally diagnosed CVT should be referred for routine thrombosis

and ophthalmology assessments.

3. Suitability for primary anticoagulation and secondary prevention should be considered
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on a case-by-case basis in clinical and radiologic context.

4. It should be noted that dural arteriovenous fistula is associated with CVT and
definitive investigations and management are outside the scope of this guideline.
Individuals with dural arteriovenous fistula without definite preceding history of CVT
should be evaluated by a multidisciplinary team to determine if there is any clinical
suspicion of preceding history of CVT which will guide further investigations and

management.

5.3 COVID-19-associated Cerebral Venous Thrombosis

Note, no evidence-based recommendations included for this section

Section 5.3 Clinical Considerations

1. Severe acute respiratory syndrome coronavirus2 (COVID-19) infection may be
associated with an increased risk of CVT. CVT in the context of COVID-19 infection
should not be managed differently than other cases of CVT. All recommendations and

consensus statements in this module should be applied where appropriate.

2. Testing for COVID-19 infection in the context of CVT should be performed as per
local protocols.

3. For individuals with CVT who have an indication for ritonavir, the treating physician
should be aware of a potential drug-drug interaction with DOACs with increased
anticoagulant effect. An individualized approach should be considered in adjusting

management.

1.4 Vaccinations and Vaccine-induced Immune Thrombotic Thrombocytopenia (VITT)
- Associated CVT

Note, no evidence-based recommendations included for this section

Section 5.4 Clinical Considerations
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1. A history of CVT is not a contraindication to receiving mRNA vaccinations against
COVID-19 or vaccinations against other diseases. Anticoagulant therapy is not a
contraindication to receiving vaccinations. Application of prolonged pressure at the

injection site following vaccination is recommended to reduce bruising.

2. VITT as the cause of CVT is extremely rare. Cases should only be considered in the
specific context of recent adenovirus vector-based COVID-19 vaccination
(AstraZeneca/Oxford ChadOx1 nCov-19 or Janssen/Johnson & Johnson
Ad26.COV2.S).

3. Diagnostic criteria for VITT have varied depending on timing of publication,
concurrent state of knowledge, and local clinical environment. Common elements of
most diagnostic criteria include elevated D-dimer, reduced fibrinogen, positive anti-
Platelet Factor 4-antibodies by ELISA testing, thrombocytopenia and onset of
symptoms after 4 days of adenovirus vector-based COVID-19 vaccination. Diagnosis

as per local protocols is advised.

4.  Management of VITT-associated CVT is distinct from other types of CVT. Treatment
guidelines have been published by several national and international societies and
generally involve use of high-dose intravenous immunoglobulin (IVIG), use of non-
heparin anticoagulation, and avoidance of platelet transfusions unless there is life-

threatening bleeding or immediate major surgery is indicated.

5. In cases of CVT where VITT is a potential consideration, expert thrombosis
consultation should be sought immediately and prior to the initiation of therapy.

Transfer to an EVT-capable centre should also be considered.

472
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Challenges and Future Directions

Our understanding of the management and prognosis of CVT continues to evolve thanks to
international cooperative efforts, randomized trials, and collaborative work with individuals with
CVT. Delayed diagnosis remains an ongoing challenge due to the relative rarity of the disease.
Improved education of front-line healthcare providers and the public should be prioritized to
facilitate timely diagnosis and treatment. Access to specialists for multidisciplinary expertise,
including stroke neurology, thrombosis, ophthalmology and, as needed, obstetrics/gynecology,
will help to address management of the disease and may reduce the likelihood of post-CVT
sequelae. Providers should ensure that affected individuals are empowered with appropriate
counselling and follow-up around post-CVT complications, including epilepsy, heavy menstrual
bleeding and other common non-motor concerns, such as headache, mood, fatigue and cognitive

issues.

Several knowledge gaps persist in the management of CVT, including the role for endovascular
thrombectomy in acute management; how to best optimize and personalize anticoagulation
strategies; and how risks and prognosis of CVT may differ in individuals underrepresented in the
CVT literature, including individuals with non-white-European ancestry and those with non-
symptomatic CVT (e.g. trauma-related and incidental CVT). Ongoing international
collaborations between individuals with CVT, clinicians, researchers and policy-makers will be

key in addressing these important needs.

Summary

The 7™ update of the Canadian Stroke Best Practice Recommendations for cerebral venous
thrombosis provides a detailed series of recommendations applicable to the care of adults in
Canada who have experienced a CVT. These recommendations and clinical considerations are
comprehensive and span the spectrum of care from symptom onset through follow-up in the
community using a standardized framework, and working in collaboration with individuals living
with CVT to ensure their experiences, values and preferences have been integrated throughout.
The focus throughout has been on advocating for an integrated system to provide seamless care
to the individual with CVT as they navigate the complexities of the health system to achieve

optimal outcomes. Such an approach requires coordinated systems to be in place in all regions of
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Canada; a challenge given its vast geographical area with many smaller isolated communities,

and the relative rarity of this stroke type.
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882 TABLE 1: Common Clinical Features at the Time of Presentation with CVT?

Headache 87-89%
Seizure 24-40%
Focal Neurologic Deficits 18-48%
Depressed Level of

) 18-22%
Consciousness/encephalopathy
Visual Loss 13-27%
Diplopia/other cranial neuropathies 11-14%

883  ~This table summarizes the most common presenting symptoms from participants in the two

884  largest prospective published series of symptomatic CVT but is not an exhaustive list of all

885  potential presenting symptoms. >’

886
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887 FIGURE 1: Patient Characteristics, Risk Factors and Conditions Associated with Cerebral
888  Venous Thrombosis™

Male (~25 - 30%) Female (~70 - 75%)
Older Younger

' latrogenic {1-2%}  Dehydration (2%)  Hormone Repiacement  Anti-Phosphelipid  Obesity (23%)
Conneciive Tissue Disease {1%) {Lumbar Puncture, Therapy (4%) Antibodies (6-17%)

(Systemic Enythematosus,  Newrosurgery, J Inflammatory Oral Confraceptives
m&m cmnmml?)m Di Zggvel Other Malignancy (7%)  lron-Oeficiency  Thrombophilia* (54-7T1%)
e i Anemia (927%)  (31.41%)
Other Systemic Disease  Head Trauma(1-3%)  Hematological  HeadNeck Infecson Puerper
(12%) Malgnancy (2-3%) %) mﬁ'ﬁy&;)wm
889
890

891 * Hereditary Thrombophilia includes, but is not limited to, Factor V Leiden Mutation,
892  Prothrombin Gly20210Ala mutation Antithrombin Deficiency and Hereditary Protein C/S
893  Deficiency.

894 ™ Adapted from Silvis Nature Neurology 2017.% Estimates of prevalence are based on data from
895 ISCVT °, VENOST study " and other case control studies which examined particular risk
896 factors.
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