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Clinical Characteristics and Management
of Cerebral Venous Sinus Thrombosis in
Patients With Antiphospholipid Syndrome:
A Single-Center Retrospective Study
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Abstract
Antiphospholipid syndrome (APS) with cerebral venous sinus thrombosis (CVST) is a relatively rare phenomenon, and this
observational study aimed to investigate the clinical characteristics of APS patients complicated with CVST. We retrospectively
investigated the clinical characteristics of CVST events in APS and compared differential characteristics and associated factors
between APS patients with and without CVST. Twenty-one CVST patients with APS were enrolled including 14 females (9.4%)
and 7 males (5.8%). The median age and disease duration at onset of CVST was 33 years (IQR 28-48) old and 1.3 months
(IQR 0.7-4), respectively. Among APS patients with CVST, 12 (57.1%) cases presented with neurologic symptoms of CVST as the
initial manifestation. Onset of CVST was mainly chronic (52.4%). Headache (90.5%) was the most common neurological symptom.
The common locations of CVST were transverse sinus (76.2%) and superior sagittal sinus (57.1%), with more frequently (76.2%)
dual or multiple sinuses involved. All patients with CVST were treated with anticoagulant, and 5 (23.8%) patients received
endovascular therapy. Sixteen (84.2%) patients had good outcomes and 3 (15.8%) patients died at last follow-up. There were no
significant differences (P > 0.05) between two groups in the analysis of related APS indicators. There were no significant dif-
ferences (P > 0.05) between two groups in the analysis of related APS indicators. Although APS complicated with CVST is
rare and predominately chronic developed. The evaluation of CVST should be performed for APS patients with intracranial
hypertension syndrome. The routine screening of antiphospholipid antibodies (aPLs) is highly recommended in unexplained
CVST patients. Most CVST patients with APS will have a good prognosis after treatment, and endovascular therapy is an
alternative treatment.
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Introduction

Antiphospholipid syndrome (APS), also known as “Hughes

Syndrome,” is a systemic non-inflammatory autoimmune dis-

ease. APS is characterized by recurrent arterial and/or venous

thrombosis, recurrent miscarriages, recurrent fetal losses, and

thrombocytopenia,1,2 accompanied by the presence of antipho-

spholipid antibodies (aPLs). This syndrome can occur alone

(primary APS) or may be associated with other existing con-

nective diseases, such as systemic lupus erythematosus (SLE),

Sjogren’s syndrome, certain infections, etc.3,4 Estimates have

indicated that the incidence of APS is around 5 new cases per

100,000 individuals per year and the prevalence around 40-50

cases per 100,000 persons.5

Thrombotic events are one of the prominent clinical features

of APS, which may occur in virtually any blood vessel. Venous

thromboembolism (VTE), particularly deep vein thrombosis

(usually in the legs), is the most frequent manifestation of APS,

with a prevalence of 31.7%-38.9% of VTE.6,7 However, cere-

bral venous sinus thrombosis (CVST), as a venous thrombus, is
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a relatively rare phenomenon of APS. The etiology of CVST is

complicated. Contraceptive use, pregnancy, puerperium, infec-

tious diseases, prothrombotic states, malignancy, and autoim-

mune inflammatory diseases were risk factors of CVST.

Hypercoagulable state is the main pathologic mechanism of

venous thrombosis. Clinically, because of protean symptoms,

there is difficult to make a confirmed diagnose early and is

potentially fatal to the APS patients due to delayed diagnose.

More insights in CVST and APS will be essential to improve

diagnosis and prognosis of disease.

To date, the pathogenic mechanisms of CVST behind APS

are complex and not fully elucidated, which could be related to

the presence of aPLs by interfering different pathways,

immune-mediated damage, and complement activation. Recur-

rent thrombosis is an important characteristic in patients with

APS despite adequate anticoagulation. Although the current

treatment guidelines for APS emphasize the importance of

early diagnosis and recommend aggressive therapy to prevent

recurrence of thrombosis.8,9 However, the optimal duration and

intensity of anticoagulation therapy of CVST in patients with

APS remains controversial.10,11 Besides, the diagnosis and

treatment of recurrent thrombosis in APS patients requires fur-

ther clarification.

Currently, due to the low incidence, few studies have con-

ducted a detailed study of CVST in APS patients, and the

available data concerning clinical characteristics, imaging

manifestations, treatment and prognosis of CVST in APS

patients are limited. Therefore, the purpose of this observa-

tional study is to explore clinical features, treatment, outcome

and risk factors for CVST in APS patients via a retrospective

data. This study may help practitioners to increase the aware-

ness so the correct diagnosis and effective therapy can be per-

formed to improve patient prognosis.

Materials and Methods

Patients

Patients with APS identified using ICD-10 coding system from

the medical records from November 2009 to October 2019 at

Xuanwu Hospital were enrolled. APS was diagnosed on the

basis of the criteria proposed in 2006 in Sydney.12 In the APS

cohort, 21 patients with CVST were diagnosed by an experi-

enced neurologist, and confirmed according to typical clinical

features, imaging characteristics (magnetic resonance imaging

(MRI) combined with magnetic resonance venography (MRV),

computed tomography venography (CTV), or cerebral digi-

tal subtraction angiography (DSA)) following established

diagnostic criteria.13 Two of 21 APS patients with CVST

were secondary to SLE, who were diagnosed based on the

2012 Systemic Lupus International Collaborating Clinics clas-

sification criteria.14 One of 21 APS patients with CVST was

secondary to Behçet’s Disease, who was diagnosed based on

the new International Criteria for Behçet’s Disease.15 Simulta-

neously, for each CVST case, age-, gender-matched APS

patients without CVST (at 1:3 ratio) were randomly selected

as control.

This study was approved by the Research Ethics Committee

of Xuanwu hospital, Capital Medical University. Due to the

retrospective design of this study based on a review of medical

records, the requirement for written informed consent was

waived. The patient’s records/information was anonymized

and de-identified prior to analysis.

Data Collection

We retrospectively reviewed the medical records system and

collected the following data with a case report form, includ-

ing demographic characteristics, clinical symptoms and

signs, lumbar puncture results, neurologic imaging (MRI,

CTV, MRV, DSA), laboratory examinations, treatment, and

prognosis.

Symptom onset was categorized as acute (< 48 hour from

symptom onset to admission), subacute (48 hour to 1 month

from symptom onset to admission), or chronic (more than

1 month from symptom onset to admission).13

Follow-up visits were performed from at 3 months after

discharge to the end of date collection by direct interview in

the outpatient department or telephone interview of the

patient or a relative. The functional outcome was evaluated

according to the modified Rankin scale (mRS) as complete

recovery (mRS ¼ 0-1); partial recovery, independent (mRS

¼ 2); dependent (mRS ¼ 3-5); and death (mRS ¼ 6). Favor-

able and unfavorable outcomes were defined as mRS of 0-2

and > 2 (3-6), respectively. In addition, clinical data and

laboratory examination results of APS patients with CVST

and without CVST were compared to analyze the risk fac-

tors of CVST.

Statistical Analysis

All statistical analyses were performed using SPSS version

19.0 (SPSS Inc., Chicago, USA). Continuous quantitative vari-

ables of non-normal distribution were presented as median

(interquartile range, IQR) and analyzed with a Mann-

Whitney U test. Categorical variables were reported as counts

and percentages and analyzed by Chi-square test or Fisher’s

exact test, depending on the sample size. A 2-sided P value

< 0.05 was considered to be statistically significant.

Results

Baseline Characteristics

In this study, 269 of the patients with APS were identified and

21 (21/269, 7.8%) APS patients were diagnosed with CVST,

including 14 females (14/149, 9.4%) and 7 males (7/120,

5.8%). The median age at onset of CVST was 33 years (IQR

28-48). And the median duration of CVST was 1.3 months

(IQR 0.7-4). Of the 21 patients with CVST, 18 were primary

APS and 3 were secondary APS, including 2 cases of SLE and

1 case of BD. Among all APS patients, the incidence of CVST
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was 9.4% in females and 5.8% in males, and no significant

difference between male and female patients was observed

(P ¼ 0.279).

Clinical Features

Clinical characteristics of the 21 patients are shown in Tables 1

and 2. The most forms of the clinical course were chronic

(11/21, 52.4%), followed by subacute (9/21, 42.9%) and acute

(1/21, 4.8%). Among APS patients with CVST, 12 (57.1%)

cases presented with neurologic symptoms of CVST as the

initial manifestation, and the first symptom of CVST included

headache (18/21, 85.7%), dizziness (1/21, 4.8%), hemiplegia

(1/21, 4.8%), and visual (1/21, 4.8%). The most common com-

plaints were headache (19/21, 90.5%), followed by visual loss

(10/21, 47.6%), nausea/vomiting (8/21, 38.1%), diplopia (6/21,

28.6%), dizziness (5/21, 23.8%), hemiplegia (4/21, 19.0%),

conscious disturbance (3/21, 14.3%), earache (2/21, 9.5%), and

neck pain (2/21, 9.5%). A few other symptoms included

ophthalmodynia, dysarthria, limb numbness, seizure, tinnitus,

and memory decline. In addition, 11 of 21 (52.4%) patients

with CVST were detected with papilledema.

Laboratory Examinations

The results of laboratory investigations are listed in Tables 2

and 3. Laboratory analysis of APS patients with CVST showed

that 8 cases (8/18, 44.4%) were antinuclear antibodies (ANAs)

positive, 7 cases (7/21, 33.3%) were D-dimer positive, 10 cases

(10/21, 47.6%) were anti-cardiolipin (aCL) positive, and

15 cases (15/17, 88.2%) were anti-b2-glycoprotein-I (anti-

b2GP-1) positive. Lupus anticoagulant (LAC) was tested in

6 (28.6%) patients, with all positive. Erythrocyte sedimentation

rate (ESR) and homocysteine were higher than normal in

13 patients (13/21, 61.9%) and 5 patients (5/21, 23.8%), respec-

tively. Hemoglobin and platelet (PLT) were lower than normal

in 5 patients (5/21, 23.8%) and 6 patients (6/21, 28.6%), respec-

tively. The international normalized ratio, thrombophilia factor

(antithrombin III, protein S, and protein C) tests were within

the normal ranges.

Cerebral Spinal Fluid Analysis

Lumbar puncture confirmed elevated intracranial pressure in

19 of 21 patients (90.5%). The cerebrospinal fluid (CSF) pleo-

cytosis were showed only in 3 patients (14.3%), and elevated

protein of CSF was detected in 5 cases (23.8%). The chloride

and glucose level of CSF and etiological examination were all

unremarkable.

Neuroimaging Findings

In present study, CVST was diagnosed by MRV or CTV in all

patients (Tables 1 and 2). Multiple sinuses were involved in

16 (76.2%) patients and single sinus in 5 (23.8%) patients.

Moreover, 10 patients underwent magnetic resonance black-

blood thrombus imaging (MRBTI) to confirmed CSVT. The

Table 1. Neurologic Features of the APS Patients With CVST
(n ¼ 21).

Parameter Value

Age at CVST onset, years (IQR) 33 (28-48)
CVST as initial feature 12 (57.1)
Onset patterns

Acute 1 (4.8)
Subacute 9 (42.9)
Chronic 11 (52.4)

Symptoms
Headache 19 (90.5)
Visual loss 10 (47.6)
Nausea/vomiting 8 (38.1)
Diplopia 6 (28.6)
Dizziness 5 (23.8)
Hemiplegia 4 (19.0)
Conscious disturbance 3 (14.3)
Earache 2 (9.5)
Neck pain 2 (9.5)
Ophthalmodynia 1 (4.8)
Dysarthria 1 (4.8)
Seizure 1 (4.8)
Limb numbness 1 (4.8)
Tinnitus 1 (4.8)
Memory decline 1 (4.8)

Papilledema 11 (52.4)
Cerebrospinal fluid examination

Intracranial hypertension 19 (90.5)
CSF WBC count, n (%)

Raise 3 (14.3)
Normal 18 (85.7)

Number of sinuses involved
Single sinus 5 (23.8)
Dual or multiple sinuses 16 (76.2)

Occluded sinus/vein
Transverse sinus 16 (76.2)
Superior sagittal sinus 12 (57.1)
Sigmoid sinus 11 (52.4)
Internal jugular vein 8 (38.1)
Confluence of sinuses 4 (19.0)
Straight sinus 3 (14.3)
Galen’s vein 1 (4.8)
Inferior sagittal sinus 1 (4.8)
Cortical veins 1 (4.8)

Cerebral parenchymal lesions
No lesion 11 (52.4)
Cerebral infarction 9 (42.9)
Cerebral venous infarction 6 (28.6)
Intracerebral hemorrhage 3 (14.3)
Hemorrhagic venous infarction 2 (9.5)

mRS at admission (n ¼ 21) (IQR) 1 (1-3)
mRS ¼ 0-1 14 (66.6)
mRS ¼ 2 1 (4.8)
mRS ¼ 3-5 4 (19.0)
Death ¼ 6 2 (9.5)

mRS at last follow-up (n ¼ 19) (IQR) 0 (0-1)
mRS ¼ 0-1 15 (78.9)
mRS ¼ 2 1 (5.3)
mRS ¼ 3-5 0
Death ¼ 6 3 (15.8)
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most frequently involved venous sinuses was the transverse

sinus in 76.2% (16/21), followed by superior sagittal sinus in

57.1% (12/21), sigmoid sinus in 52.4% (11/21), internal jugular

vein in 38.1% (8/21), confluence of sinuses in 19.0% (4/21),

straight sinus in 14.3% (3/21). In addition, occlusions of

Galen’s vein (1/21, 4.8%), inferior sagittal sinus (1/21,

4.8%), and cortical veins (1/21, 4.8%) were also noted. Par-

enchymal lesions with abnormal MRI findings were confirmed

in 10 (47.6%) patients, which mainly included cerebral venous

infarction in 6 (28.6%), intracerebral hemorrhage in 3 (14.3%),

and hemorrhagic venous infarction in 2 patients (9.5%). Neu-

roimaging detection of one representative patient is presented

in Figures 1 and 2.

Treatment and Outcome

All patients were treated with low-molecular-weight heparin

(LMWH, 90 U/kg each time, subcutaneously, twice daily), then

followed with long-term oral anticoagulation including war-

farin in 17 (81.0%) or rivaroxaban in 4 (19.0%) patients. Mean-

while, 7 (33.3%) patients were treated with antiplatelet drugs.

Furthermore, some patients received endovascular mechanical

thrombectomy (4/21, 19.0%), local endovascular thrombolysis

(2/21, 9.5%), and internal jugular veins stenting (1/21,

4.8%). Additional treatments included corticosteroid (10/21,

47.6%), hydroxychloroquine (6/21, 28.6%), azathioprine

(1/21, 4.8%), and methotrexate (1/21, 4.8%). In addition, some

patients received symptomatic treatment, such as reducing

intracranial hypertension, and antiepileptic therapy according

to the actual complaints. After a median 39 months follow-up

(range 3-121), 18 patients achieved clinically improved with-

out recurrence, and 3 patients died of cerebral herniation

(Tables 1 and 2). The median mRS was 1 (IQR 1-3) at admis-

sion and 0 (IQR 0-1) at last follow-up respectively. Sixteen

patients (84.2%) had good outcomes, and 3 patients (15.8%)

had poor outcomes at last follow-up. Two patients were lost to

follow-up after discharge (Table 1).

Comparison With APS Cases Without CVST

Table 3 shows a comparison of the characteristics between the

APS with CVST and APS without CVST groups. Sixty-three

APS patients without CVST served as control with 42 females

(66.7%) and 21 males (33.3%).

The median age and disease duration of APS patients with-

out CVST was 39 years (IQR 28-50) and 2 months (IQR 0.5-

12.2), respectively. Among them, 54 were primary and 9 were

secondary APS. As showed in Table 3, there were no signifi-

cant differences (P > 0.05) between two groups in the analysis

of related indicators such as duration of disease, other throm-

bosis laboratory markers including ESR, ANAs, aCL, anti-

b2GP1, PLT etc.

Discussion

CVST is an uncommon and severe cerebrovascular disease,

usually accounts for 10-20% of stroke in young individuals.16

Early and accurate diagnosis of CVST is still a great challenge

in clinical practice because of varying and non-specific clinical

manifestations, which include a wide range of symptoms such

as headache, focal neurological deficits, seizures, and altered

mental status.17 As a systemic autoimmune disease, APS can

cause cerebral venous and arterial thrombosis, which can be the

initial presenting symptom or occur in the disease course.1 In

present study, we presented detailed clinical characteristics,

radiology findings, laboratory results, treatments, and out-

comes of CVST in 21 patients with APS.

CVST is rare complication in patients with APS. A retro-

spective cohort study reported that the prevalence of CVST in

APS was 0.7%,7 while the incidence of CVST at 7.8% in our

study was higher than that in previous literature. This differ-

ence might be due to the following factors: differences of eth-

nic, geographical distribution and advances within the imaging

techniques during recent decades. In addition, most study

objects with CVST in APS were enrolled from a neurology

center and were usually referred to our center from other cities

in the country.

In this study, younger individuals were prone to CVST,

mainly female. Different from the common onset form of

CVST (chronic only in 7% of patients),18 52% of our APS

patients with CVST presented with chronic onset and only one

patient with acute onset. It is not known whether the pathogen-

esis of APS-related CVST is different from those with other

causes, then induced different onset pattern.19 The CVST

patients with APS have a wide spectrum of clinical presenta-

tions. Similar to previous reports on CVST,18 headache was the

most common presenting symptoms at (90.5%) of all our cases,

which was also the primary reason for visiting the doctors in

this study. The headache of CVST usually presents as a refrac-

tory and diffuse headache, and distribute to anterior/posterior

bilateral head,20 frequently accompanied by epileptic seizure,

focal deficits or intracranial hypertension syndrome.21 There-

fore, the diagnosis of CVST should be considered in APS

patients with idiopathic intracranial hypertension, who

Table 3. Clinical Comparison of APS Patients With and Without
CVST.

Parameters
APS with

CVST (n ¼ 21)
APS without

CVST (n ¼ 63)
P

value

Gender (F/M) 14/7 42/21 1.000
Age, median (IQR) years 33 (28-48) 39 (28-50) 0.521
Disease duration, median

(IQR) months
1.3 (0.7-4) 2 (0.5-12.2) 0.616

Secondary APS 3 (14.3) 9 (14.3) 1.000
Other thrombosis 5 (23.8) 30 (47.6) 0.055
HGB decreased 5 (23.8) 14 (22.2) 1.000
PLT decreased 6 (28.6) 12 (19.0) 0.539
D-dimer positive 7 (33.3) 23/59 (39.0) 0.648
ESR increased 13 (61.9) 27 (42.9) 0.130
ANAs positive 8/18 (44.4) 20/61 (32.8) 0.364
aCL positive 10 (47.6) 43 (68.3) 0.090
anti-b2GP-1 positive 15/17 (88.2) 53 (84.1) 0.969
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complaining of severe unexplained headache, or young patients

presenting with stroke symptoms, or the overlapping clinical

presentation of these conditions.16,17 Moreover, other manifes-

tation included tinnitus, memory decline, dysarthria, and

ophthalmodynia were unusual but helpful for diagnosis in

CVST patients with APS. So, more recognition of CVST will

be essential to early diagnosis.

More than half of our patients (57.1%) were admitted to the

department of neurology with neurologic symptoms as initial

presentation, and definite diagnosis of APS with CVST was

yielded after detailed neurological examination. The etiology

of CVST is complicated, which usually include infectious and

non-infectious causes. Any alteration in one of the composition

of blood, blood flow stasis or vascular endothelium can attri-

bute to CVST.13 The International Study on Cerebral Venous

Thrombosis (ISCVT) study indicated that 34.1% of

624 enrolled patients had a prothrombotic conditions (includ-

ing antithrombin III deficiency, protein C deficiency, protein S

deficiency, antiphospholipid antibody, etc.). Moreover, hema-

tologic disorders and systemic diseases account for 19.2% of

the patients.18 CVST is a complication of APS, mainly owing

to the prothrombotic states and impaired clot dissolution. APS

is responsible for approximately 6-17% of patients with

CVST.22 Therefore, when search for the causes of CVST, we

should take the prothrombotic conditions, hematologic disor-

ders, and systemic diseases into account, especially the screen-

ing of APS.

So far, the pathogenesis of CVST in APS remains largely

unclear. Studies suggested that CVST is associated with the

production of aPLs which targets at cerebral venous and platelet

in APS.23-26 APLs, namely LAC, aCL, anti-b2-GP1, are a het-

erogeneous group of auto-antibodies directed against phospho-

lipid binding proteins. The involvement of aPLs in clinically

significant normal procoagulant and anticoagulant reactions and

on certain cells altering the expression and secretion of various

molecules are the basis for possible mechanisms. Previous stud-

ies indicated that aPLs could induce a prothrombotic state

through: (a) potentiating platelet aggregation and adhesiveness

through upregulation of the thromboxane A223; (b) enhancing

surface expression of tissue factor expression on endothelial

cells and activate the extrinsic coagulation pathway27; and (c)

activation of the classical complement pathway and interference

with endogenous anticoagulant mechanisms.28

To date, the conclusion about the triple positivity (LAC-

positive, aCL-positive, and anti-b2GP-1 positive) have the

highest risk for venous thrombosis29 are inconsistent in previ-

ous studies. Moreover, LAC is regarded as the strongest risk

factor for thrombosis as demonstrated in many studies.30 How-

ever, in one retrospective study, an unexpectedly high preva-

lence of aCL-positive (53%) patients with CVST was found but

none was found to have LAC.31 The presence of aCL appears to

predispose patients to develop CVST at a relatively younger

age and to have more extensive superficial and deep cerebral

venous system involvement.32 The positive rate of LAC, aCL,

Figure 1. Neuroimaging of a 33-year-old female with subacute cerebral sinus venous thrombosis. (A) Computed tomography venography
demonstrates the absence of flow in the left partial transverse sinus, sigmoid sinuses and internal jugular vein. (B) Axial T2-weighted sequence
shows absence of flow-void in the left transverse sinus. (C) Coronal magnetic resonance black-blood thrombus imaging (MRBTI) shows
hyperintense signal in the superior segment of left internal jugular vein. (D) Axial MRBTI shows an isointense signal inside the left sigmoid sinuses.
Three-dimensional reconstruction magnetic resonance venography (E), axial T2-weighted sequence (F), coronal MRBTI (G) and axial MRBTI (H)
at 5 months follow-up demonstrate an almost complete recanalization of the left transverse sinus, sigmoid sinuses and internal jugular vein.
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and anti-b2GP1 were 100%, 47.6%, and 88.2% in our CVST

with APS, respectively. However, we did not find that aCL and

anti-b2GP-1 were specific predictive factors for CVST in APS.

This could be related to the limited number of cases, and the

detection index was not comprehensive in the same blood sam-

ple. So, clinical trials with larger sample size should be

designed to make further demonstration in the future.

In our research, thrombocytopenia was found in nearly a

third of CVST patients, however, which was no difference with

control groups (19.0%). Thrombocytopenia occurs in at least

29.6% of individuals with APS and is most marked at times of

thrombosis formation.6 Moreover, thrombocytopenia might be

associated with other systemic manifestations of APS, such as

obstetrical morbidity, venous and/or arterial thrombosis, myo-

cardial infarction and valve vegetations.33 Cautious assessment

is required for combined antiplatelet therapy in APS-induced

CVST patients with thrombocytopenia, since thrombocytope-

nia increases the risk of bleeding from antiplatelet and antic-

oagulant therapy.

Diagnostic imaging has played an increasing role in the

recognition, diagnosis, and management of CVST. As shown

in this study, 28.6% CVST patients presented with cerebral

venous infarction as the main manifestation of parenchymal

lesions, followed by intracerebral hemorrhage (14.3%). Previ-

ous publications22 showed that parenchymal lesions occurred

in 60% of patients with CVST, and two-thirds of them have a

hemorrhagic component. All these cerebral parenchymal

lesions of CVST can be better visualized and depicted on MRI.

As similar to most of the previous literatures,34,35 transverse

sinus and superior sagittal sinus were the most frequently

involved sites of CVST, and more than 3-quarter of the patients

were affected by multiple sinuses. The location of the CVST is

frequently associated with the predisposing causes. Cavernous

sinus thrombosis was more common in patients with infection-

associated CVST, whereas superior sagittal sinus and trans-

verse sinus thrombosis were more common in the

non-infectious CVST.36 This information suggests that the risk

factors may be non-inflammatory diseases when the thrombus

occurs in the superior sagittal sinus, transverse sinus or straight

sinus. These also could explain why CVST associated APS

often involved transverse sinus and superior sagittal sinus. Cur-

rently, MRI is the reference standard imaging technique for

Figure 2. Colored fundus photograph of a 33-year-old female with subacute cerebral sinus venous thrombosis. A-B Initial colored fundus
photograph shows florid papilledema both eyes at admission. C-D Repeated colored fundus photograph 5 months later shows recovery after
endovascular stenting of internal jugular vein and other treatment.
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diagnosis of CVST. Maximum accuracy is obtained with the

combination of classic MRI sequences, which are able to show

the thrombus and parenchymal lesions, together with MRV,

which can show reduction or absence of flow.37 Theoretically,

DSA was the most accurate technique, due to its invasiveness

and radiation, is only reserved for patients with an inconclusive

CTV and MRV or undergoing endovascular therapeutic.38

In our study, there were 2 patients to be free of thrombus by

DSA, However, the presence of thrombus was confirmed even-

tually through clinical symptoms and other examinations

(especially MRBTI), which presumably demonstrated that

DSA also has some limitations in diagnose of CVST. More-

over, thrombus was verified in 3 cases (case 7, case 13, case 15)

of our CVST patients with inconclusive CTV or MRV by

undergoing MRBTI. The MRBTI, as an emerging technique,

can be used as a promising first-line diagnostic imaging tool of

achieving accurate detection of thrombus in the cerebral

venous system, which allows selective visualization of throm-

bus by effectively suppressing blood signal.39

The recurrence rate of thrombotic events in the APS patients

is high with 7.5 per 100 patient-years in the first 5 years despite

anticoagulation.40 Therefore, for CVST patients with APS, the

recommended initial therapy is unfractionated or LMWH, fol-

lowed by indefinite long-term anticoagulant therapy with a

vitamin K antagonist (VKA) such as warfarin (target INR,

2 to 3).11,13 Followed these principles, in addition to initiating

with LMWH, all our patients received warfarin or rivaroxaban

as long-term oral anticoagulation. So far, little is known about

the efficacy and safety of new oral anticoagulants (NOACs) in

APS patients with venous thrombosis. Some research data sup-

port the fact that low-risk aPLs patients with sole venous

thrombosis and without vascular risk factors could profit from

the use of NOACs. Besides, compared with VKA, NOACs are

an appealing alternative without the necessity of INR monitor-

ing. For APS, some patients with CVST were treated with

hydroxychloroquine which can serve as a potential add-on

treatment for APS patients with recurrent venous thrombosis

despite adequate dose of anticoagulant therapy.11 Furthermore,

anticoagulation is not the only option for CVST. In this study,

5 CVST patients received endovascular therapy due to no

improvement or clinical deterioration despite anticoagulation,

or with severe neurological deficits. And the symptoms of

5 patients improved with no recurrence during follow-up. This

outcome provided a further evidence that endovascular therapy

may be safe and effective in APS patients with CVST with

ineffective anticoagulant therapy or clinical deterioration.

Endovascular mechanical thrombectomy and thrombolysis

have arisen as viable options for medically refractory

CVST.41,42 In addition, optic nerve sheath fenestration (ONSF)

was performed in 2 patients with vision improved. The intra-

cranial hypertension secondary to CVST can progress rapidly

with fulminant papilledema and rapid visual loss. For these

patients, ONSF may be a safe and effective alternative to pro-

tect visual function.43 After antithrombotic therapy, the major-

ity of CVST cases with APS showed good response to

antithrombotic therapy without recurrence, and 84.2%

achieved favorable prognosis with mRS of 0-2 with active

treatment. Unfortunately, 3 patients (15.8%) died of cerebral

herniation due to acute hemorrhagic lesion, higher than the

previous study (4.39%).44 This may be explained by the fact

that this study was conducted in a national referral center, and

there are more critical CVST patients from other hospital with

relatively inadequate treatment. Decompressive craniectomy

should be considered when selecting therapy for patients with

progressive herniation.45

There were several limitations in our study. First, because of

a single-center study, the data were obtained from a relatively

small sample size which may not be able to represent whole

CVST patients with APS. Second, since this study was an

observational, retrospective study, the incomplete laboratory

examination and limited evaluation index limit to draw a defi-

nitive conclusion.

Despite the limitations of retrospective study, present study

also has certain enlightening significance to the further

research. More than 20% CVST patients have better functional

outcomes after endovascular therapy, so further prospective

studies can be carried out to provide more options for severe

CVST patients with APS. Furthermore, more clinical trials

should be designed to search the prediction factors of CVST

in APS patients and provide more reliable clinical conclusions.

Conclusion

In conclusion, CVST is rare and severe complication of APS.

Clinical manifestation is extremely varied due to different

venous sinus of involvements. For better prognosis, prompt

evaluation and effective management is required for a well

recognition of this disease. The routine screening of aPLs is

recommended in unexplained CVST patients. On the other

hand, for APS patients with headache, visual loss, and nau-

sea/vomiting, evaluation of CVST should be performed as soon

as possible. Most CVST patients with APS will eventually have

a good long-term prognosis after LMWH overlapping indefi-

nite OACs treatment. Endovascular therapy for CVST is a

feasible option on the condition of failed anticoagulation ther-

apy or contraindication.
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