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Abstract Cerebral venous thrombosis (CVT) is a rare

venous thrombotic event. We review our local experience in

the management of CVT in comparison to other venous

thromboembolism (VTE) with specific focus on risk factors

for thrombotic recurrence. Retrospective evaluation of

consecutive CVT presentations from January 2005 to

June 2015, at two major tertiary hospitals in Northeast

Melbourne, Australia. This population was compared to a

separate audit of 1003 consecutive patients with DVT and

PE. Fifty-two patients (30 female, 22 male) with a median

age of 40 (18–83) years, presented with 53 episodes of CVT.

Twenty-nine episodes (55 %) were associated with an

underlying risk factor, with hormonal risk factors in females

being most common. The median duration of anticoagula-

tion was 6 months with 11 receiving life-long anticoagula-

tion. Eighty-one percent had residual thrombosis on repeat

imaging, which was not associated with recurrence at the

same or distant site. Nine (17 %) had CVT-related haem-

orrhagic transformation with two resultant CVT-related

deaths (RR 22.5; p = 0.04). All three VTE recurrences

occured in males with unprovoked events (RR 18.2;

p = 0.05) who were subsequently diagnosed with myelo-

proliferative neoplasm (MPN). Compared to the non-cancer

VTE population, non-cancer CVT patients were younger,

had similar rate of provoked events and VTE recurrence,

although with significantly higher rate of MPN diagnosis

(RR 9.30 (2.29–37.76); p = 0.002) CVT is a rare throm-

botic disorder. All recurrences in this audit occurred in male

patients with unprovoked events and subsequent diagnosis

of MPN, suggesting further evaluation for MPN may be

warranted in patients with unprovoked CVT.
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What is known on this topic?

– Cerebral venous thrombosis (CVT) is a rare venous

thrombotic disorder with heterogeneous presentations

and can be associated with significant mortality and

morbidity.

– There is a paucity of data evaluating the risk of CVT

recurrence, particularly in those with unprovoked

events, as well as whether the risk factors for CVT

are similar to those recognized for DVT and PE.

What this paper adds?

– We review our 10-year local experience in the man-

agement of CVT and compare this to an 18-month VTE

audit of DVT and PE patients in the same institutions

with specific focus on risk factors and correlation with

thrombotic recurrence.
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– The CVT patients in this review were younger than the

patients in the VTE audit with similar rate of provoked

events and VTE recurrence, although with significantly

higher rate of MPN diagnosis particularly in the

patients with unprovoked event. This suggests that

further evaluation for MPN may be warranted in

patients with unprovoked CVT.

Introduction

Cerebral venous thrombosis (CVT) is uncommon and

accounts for 0.5–1.0 % of all strokes, but remains one of

the most common causes of stroke in younger people [1, 2].

The median age of the patients was 39 years in the Inter-

national Study of Cerebral Vein and Dural Sinus Throm-

bosis (ISCVT), with over 80 % of the cohort being less

than 50 years of age [3]. The presentations of CVT are

often heterogeneous and can be vague, which may lead to

initial missed diagnoses and devastating consequences.

CVT can be associated with significant morbidity and

mortality of up to 15–20 % [1, 3]. Moreover, there are no

clear associations between the traditional thrombophilias

and CVT, particularly in those without associated pro-

voking risk factors. [4].

CVT may potentially have life-long impact on younger

patients and yet there remains a paucity of data on its

natural history. This applies particularly to the risk of

recurrence and how it compares with traditional venous

thromboembolism (VTE) such as deep vein thrombosis

(DVT) and pulmonary embolism (PE). The two largest

studies in the last several decades, the ISCVT trial and

Cerebral Vein Thrombosis International Study (CEVTIS)

[3, 5], have helped to address some of these issues. How-

ever, there is still uncertainty regarding the risk of CVT

recurrence, particularly in those with unprovoked events,

as well as whether the risk factors for CVT are similar to

those recognized for DVT and PE.

We detail our 10-year local experience in the manage-

ment of CVT and compare this to an 18-month VTE audit

of DVT and PE patients in the same institutions with

specific focus on risk factors and correlation with throm-

botic recurrence.

Methods

We performed a retrospective evaluation of consecutive

CVT presentations from January 2005 to June 2015, at two

major tertiary hospitals in Northeast Melbourne, Australia.

Cases were identified through medical records using the

relevant International Classification of Diseases (ICD)

(10th revision) code—G.08 intracranial and intraspinal

phlebitis and thrombophlebitis [6]. Clinical inpatient and

outpatient records, pathology and radiology results were

obtained from both historical paper copies and comput-

erised medical records. Demographics and clinical data

collected included demographics, event description,

thrombosis risk factors including thrombophilia screen,

provoking factors, anticoagulation management, bleeding

and thrombotic complications, functional disability as

defined by modified Rankin score (mRS) [7] as well as

mortality data. Of note, both the tertiary institutions are the

main tertiary hospitals serving the local catchment areas of

Melbourne’s North with a combined population of more

than 1.2 million, and constitute the main referral centres for

these areas. In addition, the geographic, social and financial

demographics in these catchment areas meant that these

two public hospitals would have been the preferred places

to be managed if there was a recurrence.

Overall VTE population

A concurrent audit on 1003 consecutive VTE (DVT and

PE) presentations to both hospitals from July 2011 to

December 2012, with follow-up until December 2014 was

also performed independently of this study [8]. The results

from this CVT cohort were compared to the VTE audit

(Table 1). For the purposes of CVT versus VTE compar-

ison, only the non-cancer patients from the VTE audit were

analysed.

Definitions

All CVTs were proven by imaging either via computed

tomography (CT) and/or magnetic resonance imaging or

angiography (MRI or MRA). Residual thrombosis was

defined as the persistence of thrombus on imaging, after a

minimum of 60 days of treatment. Recurrent thrombosis

was defined as the recurrence of the thrombosis in the same

area that has previously documented to have resolved or in a

new site following an index event, while clot extension was

defined as progression or increase in size of clot on repeat

imaging of any CVT after the cessation of anticoagulation,

or despite therapeutic anticoagulation. Patients who did not

re-present to either hospital, or have subsequent documen-

tation of VTE in our medical records, were considered

not to have had a recurrent event. For patients who were

lost to follow-up, the condition on the day of hospital dis-

charge was regarded as the final follow-up. Functional

outcome was classified according to the mRS as complete

recovery (mRS 0–1); partial recovery, independent (mRS

2); dependent (mRS 3–5); and death (mRS 6). [7] Bleeding

complications were evaluated based on the International

Society on Thrombosis and Haemostasis – Scientific

and Standardisation Committee (ISTH-SSC) bleeding
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assessment tool with events scoring 3 or more points being

considered clinically significant in our study [9].

Statistical analysis

Descriptive statistics are provided as appropriate to sum-

marise the patient baseline characteristics and outcomes.

The differences in demographics, provoking factors, out-

comes and recurrence were evaluated using the Chi square

test, or Fishers exact test. Patients who were alive or lost to

follow-up before recurrent thrombosis, grade III/IV

bleeding or death were censored at the date of last follow-

up.

Ethics approval was obtained from the Austin and

Northern Human Research Ethics Committee (Numbers

LHR/14/Austin/660 and ALR 10.2015).

Results

Fifty-two patients, consisting of 30 females (58 %) and 22

males (42 %), presented with 53 episodes of CVT over the

10.5-year period. CVT patients were compared with

patients from our main VTE audit of 752 cases of DVT and

PE (Table 1), which excluded patients with malignancy.

[8] The median age of our cohort was 40 (range 18–99)

Table 1 Comparison between CVT and VTE patients

CVT VTE Relative risk; p value

No. of patients

No. of cancer patients

No. of non-cancer patients

52

4

48

971

229

742

RR 0.33 (0.13–0.85); p = 0.02

No. of episodes

Involving cancer patients

53

4

992

240

RR: 0.31 (0.12–0.82); p = 0.02)

Incidence 5 cases/year 661 cases/year

Comparison of non-cancer only VTE and CVT patients

No. of Non-Cancer episodes 49 752

Median age (years) 39 63 p\ 0.001

Male gender 18 (38 %) 367 (49 %) p = 0.11

Provoked events

Hormonal-related

Surgery

25 (51 %)

15 (52 %)

4 (14 %)

450 (60 %)

57 (13 %)

181 (40 %)

p = 0.13

RR 4.46 (2.9–6.87); p\ 0.001

RR 0.36 (0.14–0.89); p = 0.03

Past VTE history 3 (6 %) 167 (23 %) RR 0.30 (0.10–0.93); p = 0.04

Positive family history 6 (13 %) 56 (8 %) p = 0.21

Thrombophilia screen done (%)

Any positive screen

Factor V Leiden heterozygous

Prothrombin gene heterozygous

Antiphospholipid syndrome

Other

43 (90 %)

9 (22 %)

4

2

3

0

303 (40 %)

69 (23 %)

31 (14 %)a

18 (11 %)a

13 (5 %)a

7

RR 2.19, p\ 0.01

p = 0.76

Median duration of anticoagulation 6 m Below knee VTE 3 m

Major VTE 6 m

Recurrence

Provoked

Unprovoked

Male

3 (6 %)

0 (0 %)

3 (13 %)

3 (17 %)

55 (7 %)

27 (6 %)

28 (10 %)

33 (9 %)

p = 0.83

p = 0.43

p = 0.67

p = 0.26

Clinically significant bleeding 2 (4 %) 42 (6 %) p = 0.66

Total of patients with MPN

No. who recurred

3 (6 %)

3

5 (1 %)

1

RR 9.30 (2.29–37.76); p = 0.002

Subsequent cancer diagnosis 0 14 (2 %) p = 0.65

Non-cancer mortality

Clot-related deaths

1 (2 %)

1 (2 %)

111 (14 %)

25 (3 %)

RR 0.14 (0.02–0.995); p = 0.05

p = 0.63

a Percentage of patient is described over the proportion of each different tests performed
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years old with females being more likely to present at a

younger age compared to their male counterparts (33 vs

45 years, p = 0.03), and overall, the CVT patients were

younger than the VTE cohort (p\ 0.001). Seven patients

(13 %) were reported to be active smokers at time of CVT

diagnosis. The median follow-up of our CVT cohort of

patients was 29 months, ranging between 2 and

122 months following the index CVT event.

Four of these patients had concurrent active malig-

nancy—all with metastatic diseases with lung primary,

melanoma, head and neck squamous cell carcinoma and

chondrosarcoma respectively.

Comparison of CVT cohort to VTE (DVT/PE)

population (Table 1)

992 episodes of VTE (DVT and/or PE) involving a total of

971 patients (502 males, 469 females), with median age of

66 (range 19–97) years were identified including 240 epi-

sodes involving 229 patients with active malignancy at time

of VTE. Cancer is significantly less common in the CVT

population compared to the DVT and/or PE population

(RR: 0.31 (0.12–0.82, p = 0.018). Given that cancer is a

well-known risk factor for DVT and/or PE, comparison

between the two populations of CVT and DVT/PE was

limited to non-cancer patients. In non-cancer patients

(n = 742, 752 episodes), 63 % had provoked VTE and

thrombophilia screen was performed in 40 %. The median

duration of anticoagulation was 3 and 6 months for below

knee DVT and major VTE respectively. The recurrent

thrombosis rate after cessation of anticoagulation was

approximately 5 % per year with unprovoked VTE (RR

2.2, p\ 0.01) being the main risk factor. 60 % of recur-

rences occurred within 12 months of initial VTE and on

average at 6 months following cessation of anticoagulation.

5.7 % reported grade III/IV bleeding with 65 % occurring

within the first month of anticoagulation. Fourteen patients

(1.9 %) were subsequently diagnosed with malignancy and

they had increased risk of recurrence (p\ 0.01).

Symptomatology at diagnosis

Typical presenting symptoms were headache (n = 45,

85 %), nausea and/or vomiting (n = 22, 42 %), visual

disturbances including diplopia and/or photophobia

(n = 20, 38 %), focal neurological deficits (n = 14, 27 %)

and seizures (n = 9, 17 %). Fourteen patients (26 %)

presented with isolated headache as the only presenting

complaint. There was no correlation between the types of

headaches and location of thrombosis.

All but two cases were symptomatic, with 52 %

reporting symptoms in the preceding week. Eleven patients

(21 %), however, reported symptoms lasting for more than

a month prior to the diagnosis of CVT. One of the

asymptomatic patients was diagnosed incidentally on a

routine re-staging CT brain for metastatic head and neck

squamous cell carcinoma, while the other was diagnosed

on a CT neck with contrast done to re-evaluate the degree

of his erosive otitis externa.

Diagnosis and location of CVT

Seventeen patients (32 %) failed to be diagnosed on their

initial presentation (including 7 who were discharged fol-

lowing negative CT brain) with 2 of these patients having

to present more than twice prior to their diagnosis. Twenty-

one patients (40 %) achieved the diagnosis with a single

imaging modality, predominantly with MRI/MR venogra-

phy (n = 11, 21 %)—see Fig. 1, with 34 % (n = 13) of

initial CT brain yielding false negative for thrombosis; all

of which were subsequently diagnosed on magnetic reso-

nance imaging (MRI) or CT angiography/venography.

There was no association found between missed diagnosis

and a poorer outcome (defined as worsening mRS of two or

more at time last seen or clot-related death)—2/17 (12 %)

vs 5/36 (14 %); p = 0.83.

Commonly thrombosed sinuses included transverse/

sigmoid (42 %, n = 22), superior sagittal (11 %, n = 6) or

both (42 %, n = 22), with no location-dependent signifi-

cant outcome differences. The remaining three patients had

thrombosis in the cavernous sinus, cortical veins and

straight/basal veins respectively. Nine (17 %) had CVT-

related haemorrhagic transformation.

Provoking factors and thrombophilia screen

A precipitating factor was identifiable in 21/30 episodes in

females as compared to 8/23 episodes in males; RR 2.01

(1.10-3.69); p = 0.02). 71 % of the provoked events in

females were attributable to hormonal effects; oral con-

traceptive pill (OCP)/hormone replacement therapy in 14

cases and pregnancy in one. Similar proportions of patients

reported provoked events in both the VTE and CVT (55 %

vs 62 %, p = NS) groups although there was a predomi-

nance of hormonal-related events in the CVT group. Seven

patients in the CVT audit were reported to be active

smokers, of which four of them were on concurrent

OCP. When hormonal factors were excluded, there was no

difference in the incidence of provoked events between

genders (40 % vs 36 %, p = 0.82). Table 2 reports the

breakdown of the provoking factors.

Six patients (12 %) reported a positive first-degree

family history of VTE and two patients (4 %) had previous

VTE. One of these was in the setting of OCP use and long

haul air travel, while the circumstances in the other patient

was unclear.
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Forty-one patients (79 %) had thrombophilia screen

performed of which 9 (22 %) reported positivity. The CVT

patient cohort was more likely to have thrombophilia screen

performed compared to the VTE cohort although the rate of

positivity was similar (Table 1). Only patients diagnosed

with antiphospholipid syndrome (APS) remained on long-

term anticoagulation, including one APS patient with con-

current prothrombin gene homozygosity, while the other

positive heritable thrombophilia screen did not change

management of the patients nor did they recur.

Treatment and repeat imaging

The median duration of anticoagulation was 6 months

(range 1–24 months) for those with limited duration of

anticoagulation (see Fig. 2) with 11 receiving life-long

anticoagulation. The median duration of anticoagulation

was similar to that of proximal DVT and PE. Eight (15 %)

patients required intensive care support, while two patients

required decompressive surgery.

49 % (n = 26) had repeat imaging to assess for residual

thrombosis (after a minimum of 60 days of anticoagula-

tion) with a median time to re-imaging of 5 months (range

2–29) and most (77 % (n = 21)) having MRI/MR venog-

raphy. Clot persistence was observed in 21 patients (81 %)

with the majority (76 %, n = 16) showing reduced clot

burden and the remaining showing no change (14 %,

n = 3) or progression (10 %, n = 2). Residual clot did not

predict recurrence (3/21 vs 0/5, p = 0.65).

In the immediate period following the diagnosis of CVT,

one patient developed PE 3 days later in the setting of

heparin induced thrombocytopenia (HITS) and one patient

was subsequently diagnosed with bilateral pelvic iliac DVT

a fortnight later in the setting of immobility and no anti-

coagulation due to moderate intracranial haemorrhage.

Clinical outcome/complications

Seven patients (13 %) were lost to follow-up, mainly due to

discharge to non-metropolitan hospitals. Of the remaining

45 patients, there were four deaths—two due to metastatic

malignancy and two due to CVT related complications. Of

the two patients who succumbed to CVT-related causes,

both had evidence of haemorrhagic transformation on ini-

tial diagnostic imaging with both not receiving therapeutic

anticoagulation due to concern of haemorrhagic extension.

The presence of haemorrhagic transformation at the diag-

nosis of CVT is associated with increased mortality (2/9 vs

0/4 (without haemorrhagic transformation), RR 22.5 (1.17-

433.4); p = 0.04). Of the surviving patients at last follow

up, two patients (5 %) had a mRS difference of C2 com-

pared to pre-morbid score. Fifteen patients (37 %) reported

one or more ongoing symptoms at their last review, mainly

headaches (87 %, n = 13), including three of the five

patients who had complete resolution of CVT on repeat

imaging. Other reported symptoms including memory

impairment (n = 3), visual symptoms (n = 2), seizures

(n = 1) and emotional lability (n = 1).

Bleeding complications

Excluding acute haemorrhagic transformation secondary

to CVT, there was only one other clinically significant

bleeding (2 %). No further haemorrhagic extension or

Fig. 1 Imaging modalities used

for the diagnosis of CVT

Table 2 Provoking factors reported in patients

Provoking factors Total

Oral contraceptive pill/hormonal replacement therapy 14

Pregnancy 1

Intracranial surgery 4

Infection of the central nervous system 5

Systemic sepsis 2

Active malignancy 4

Heparin induced thrombocytopenia 1

Travel 1

Drug related (thrombopoietin receptor agonist) 1
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transformation was seen in patients who received antico-

agulation. The rate of clinically significant bleeding was

similar to the VTE audit cohort (Table 1).

Recurrences

There were three symptomatic clot recurrences (1 CVT, 1

portal vein thrombosis, 1 inferior vena cava thrombosis)—

all male with unprovoked events (Table 3). Overall the

recurrence rate was 6 %, with no recurrences seen in

females, nor individuals with provoking events, and was no

different to the VTE population (7 %). However, men with

unprovoked CVT had increased risk of VTE recurrence

compared to the rest of the cohort (3/14 vs 0/38, RR 18.2

(1.0-331.5); p = 0.05). Interestingly, all three men who

recurred in this cohort were subsequently diagnosed with

myeloproliferative neoplasm (MPN)—see Table 3. Of

these, two patients had JAK2 V617F positive MPN. Inter-

estingly one of these patients (JM) initially had a negative

peripheral blood JAK2 V617F molecular testing and went

on to have a bone marrow biopsy when he recurred, which

showed features consistent with essential thrombo-

cythaemia (ET). He was subsequently found to be JAK2

V617F positive on next generation sequencing testing with

low copy numbers. The rate of MPN in the CVT group was

significantly higher (RR 8.57 (2.11–34.89); p = 0.003). The

clinical recurrence rate was similar in both groups (6 % vs

7 %, p = 0.67) although there was no recurrence in the

CVT patients who had provoked events. The rate of clot-

related deaths was comparable in both cohorts.

Fig. 2 Anticoagulation

management strategies in

patients with CVT

Table 3 CVT patients with recurrent thrombosis and type of MPN

Patient (age,

gender)

FBE at

diagnosis

(9 109/L)

Type of

recurrence

Time to further VTE BMAT Molecular Current treatment

From index

event

From cessation of

anticoagulant

JM (20 M) Hb 150

WCC 5

Plt 600

CVT 9 months 3 weeks ET JAK2 V617F

positive

Clexane, aspirin, HU,

anagrelide

DB (34 M) Hb 160

WCC 5

Plt 300

PVT 36 months 30 months ET JAK2 V617F

positive

Aspirin, HU

AT (22 M) Hb 180

WCC 11

Plt 300

IVC

thrombus

9 months While on therapeutic

warfarin

MPN,

NOS

Triple negative Clexane, aspirin, HU

Hb haemoglobin, WCC white cell count, Plt platelet, PVT portal vein thrombosis, IVC inferior vena cava, MPN myeloproliferative neoplasm,

NOS not otherwise specified, HU hydroxyurea
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Clot Progression/Failure of initial treatment

Clot progression occurred in 2 patients. One of the episodes

was in a patient, JM, who recurred off anticoagulation

(Table 3) and despite recommencement of therapeutic

anticoagulation with enoxaparin, had further clot progres-

sion. Aspirin and cytoreduction with hydroxyurea was

subsequently commenced on this patient with no further

progression reported at the time of this article. The second

progression was in the context of subtherapeutic anti-

coagulation post-partum with no progression/recurrence

after commencement of therapeutic anticoagulation.

Discussion

CVT is a rare condition with vague and heterogeneous

symptoms leading to potential difficulties in making the

initial diagnosis. This is emphasised by the observation that

32 % of our cohort had their diagnosis missed on initial

presentation. Fortunately, there was no significant differ-

ence in outcome in the patients whom this initial diagnosis

was missed. Non-specific symptoms such as headaches,

nausea and vomiting can be mistaken for other more com-

mon conditions such as transient ischaemic attack and

migraines, both of which are great mimickers. However,

previous studies have also shown that the presence or

absence of headache is not an independent predictor of

outcome [10]. Our study is consistent with findings from the

ISCVT trial in which it is suggested that while diagnostic

delay was associated with an increased risk of visual deficit,

there was no difference in the mRS or deaths except in those

with isolated intracranial hypertension syndrome [11].

Significantly, non-contrast CT scans, which are rou-

tinely used to screen for headaches, have low sensitivity for

diagnosing CVT, with 34 % of CT scans missing the

diagnosis, consistent with previous studies [2, 12]. This

suggests that in patients with high index of suspicion, MRI/

venography or CT angiography/venography should be

performed, prior to discharge. This is particularly impor-

tant in younger women who have recently started on the

oral contraceptive pill and subsequently present with

unexplained headaches.

Overall, we note that most patients with CVT do well,

with the majority of the patients (95 %) reporting no sig-

nificant deterioration from premorbid function. However,

haemorrhagic transformation of CVT, which maybe a

complication of venous stasis, is associated with signifi-

cantly higher risk of mortality. In this study, the two

patients that died from CVT-related complications both

had haemorrhagic complications, and were not therapeu-

tically anticoagulated. Given that therapeutic anticoagula-

tion did not cause further haemorrhagic extension in other

patients with haemorrhagic transformation, this suggests

that haemorrhagic complications should conversely be

more aggressively treated with anticoagulation. Whilst

there is limited randomised evidence, anticoagulation is

thought to play a role in preventing new venous infarcts,

neurological deterioration and development of other VTE

and appears to be safe without increasing the risk of death

or dependency [13–15].

Not unexpectedly, the use of oral contraceptive pills in

younger women is a clear risk factor in our study,

accounting for 67 % of all provoked clots in women, and

explains the overall female preponderance in our CVT

population. However, excluding the hormonal status, the

gender balance in provoking events were more equal (eight

males, six females). These findings were similar to another

larger study, the ISCVT study which also found that women

appear to have a better prognosis than men but this effect

was entirely due between outcome in women with gender-

specific risk factors and once this was excluded, women

were similar to men in risk factor profile and outcome [16].

The traditional heritable thrombophilia screen, had a

similar distribution comparable to our VTE population

study [8] and other studies with similar rates of positivity

[3, 17]. In our study, heritable thrombophilia screen did not

appear to affect the duration of anticoagulation and man-

agement of CVT. This is consistent with the current liter-

ature which recommends that patients who are

heterozygous for factor V Leiden or prothrombin 20,210

gene mutation do not require an altered treatment period

[12, 18]. In addition, the CVT patients with a documented

heritable thrombophilia in our study did not have any

recurrence. This raises the question on the necessity of

‘‘routine and recommended’’ performance of herita-

ble thrombophilia screen as these tests should perhaps be

limited to those with risk factors such as young age, pre-

vious VTE and strong family history.

Similarly, clot persistence, on routine imaging was

common with 81 % of patients demonstrating some degree

of residual clot. Importantly, clot persistent did not predict

risk of recurrence, although our study may be underpow-

ered to assess this. This is suggests that the duration of

anticoagulation should not be adjusted purely based on the

presence of residual thrombosis.

The overall mortality rate in the non-cancer population

within the first 30 days was 4 %, with only small propor-

tion (5 %) of patients having long-term worsening of their

functional status. However, despite the preservation of

functional status, 37 % of patients continued to report

symptoms, particularly headaches, which may persist for

many years in some. The presence of these symptoms was

independent of residual clot, and suggests further long-term

assessment of functional outcomes of these patients is

important.

Ten years of cerebral venous thrombosis: male gender and myeloproliferative neoplasm is… 429

123



Interestingly, all subsequent VTE recurrences in this

audit occurred in male patients with unprovoked events (3

of 15 patients, 20 %), with no recurrence identified in

patients with a documented provoked CVT (Table 2). The

risk of VTE recurrence after CVT is not widely studied and

has previously been quoted to be between 2 and 12 % and

the recurrence of any thrombotic events to be about 4–7 %

[3, 5, 19] with prior VTE history found to independently

predict recurrent events [5]. Of note, in our patients that

experienced VTE recurrence, all of them were subse-

quently diagnosed with MPN. MPN has recently been

identified as a possible risk factor for CVT [20–22]

although there remains some conflicting data regarding

this. A retrospective cohort study concluded that CVT may

be the first symptom of an MPN and that JAK2 V617F

mutation testing should be considered regardless of blood

counts [23]. Conversely, another large retrospective study

of over 700 patients suggested that while there may be a

weak association between CVT and MPN, thorough

investigation looking for an underlying MPN may not be

warranted in those without overt myeloproliferative fea-

tures, given the relatively low incidence of approximately

2 %. [22] Our audit, however, lends further weight to the

argument that MPN is a risk factor in CVT patients and that

CVT may be the initial presenting event of a possible

underlying MPN, particularly in males with unprovoked

events. The diagnosis of MPN in this population is how-

ever not straight forward, with one of these patients being

JAK2 negative, and required diagnosis to be made based on

bone marrow biopsy findings and clinical characteristics. A

second patient required next generation sequencing to

detect a low volume JAK2 mutation. Hence, in patients

with unprovoked events, especially in those with elevated

blood counts, there should be a high clinical suspicion of

MPN, thus triggering investigations including a possible

bone marrow biopsy for those who are negative for the

JAK2 mutation.

We acknowledge the potential limitations of the retro-

spective nature of this study, which is subjected to the

usual associated biases and confounders. This includes

treatment selection biases, quality of medical records and

the possibility that some individuals may not re-present to

our hospitals with complications, suggesting that the rate of

thrombotic recurrence could be underreported. However,

this audit, while relatively small in numbers, provides a

real-world holistic experience of a rare thrombotic condi-

tion and a long follow up period with additional informa-

tion regarding the risk of recurrence, which is sparse in the

current literature. This audit will also provide us with a

basis of comparison for future prospective observational

studies in the new era of direct oral anticoagulants (DOAC)

with emerging data that DOAC may be equally efficacious

in the management of CVT [24].

Conclusion

This study provides a real-world analysis of a holistic

overview of CVT management in two major tertiary

institutions in Australia, with long-term follow up. CVT is

a rare condition, which may be missed on initial presen-

tation and imaging (34 % false negative rate in this study)

although diagnostic delay did not appear to confer a poorer

outcome in our study. The presence of haemorrhagic

transformation was associated with higher mortality.

Importantly, all thrombosis recurrences in this CVT audit

occurred in male patients with unprovoked events and they

were subsequently diagnosed with MPN. This suggests the

need for further evaluation, particularly for MPN in males

with unprovoked events.
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