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[Abstract] Objective To investigate the efficacy and safety of combined anticoagulants with
endovascular treatment for subacute and chronic cerebral venous sinus thrombosis (CVST) under the
assistance of high resolution magnetic resonance black-blood thrombus imaging (MRBTI). Methods and
Results A retrospective study was performed on the patients with CVST who were treated at Department of
Neurosurgery of Tianjin Huanhu Hospital from January 2019 to January 2021. Preoperative high resolution
MRBTI confirmed 15 patients with subacute and chronic CVST, and endovascular treatment was performed
on the basis of systemic anticoagulant therapy. The results showed that 10 cases were in subacute stage
and 5 cases were in chronic stage. After treatment, the venous sinus was completely recanalized in 4 cases
and partially recanalized in 11 cases. Complications occurred in 2 cases (intracranial hematoma enlarged in
one case, microguide wire penetrated straight sinus wall during surgery in one case), contact thrombolytic
therapy was continued after the condition stabilized. The mean indwelling time of microcatheter in straight
sinus was (6.27 = 0.21) d and the mean length of hospital stay was (11.53 £ 1.30) d. The degree of
impairment of consciousness [Glasgow Coma Scale (GCS) score] was improved at discharge [at discharge
(13.67 + 2.02) score vs. at admission (11.67 +2.13) score; ¢ = 9.165, P = 0.000], the degree of neurological

impairment [modified Rankin Scale (mRS) score] was improved 6 months after surgery [at 6 months after
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surgery 1 (0, 2) score vs. at admission 3 (2, 4) score; Z=-3.624, P=0.000]. Conclusions High resolution

MRBTI is an effective technique to identify subacute and chronic CVST patients. For these patients, the

combination of systemic anticoagulation and endovascular treatment can reduce venous sinus thrombosis

load and improve symptoms in a short time, which is a safe, effective and preferred treatment.
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Figure 1 A 51-year-old female patient was admitted to the hospital due to intermittent headache, vomiting and epileptic seizures

for 14 days, clinically diagnosed as superior sagittal sinus thrombosis (subacute stage). On the second day of admission, cerebral
angiography was performed under local anesthesia, mechanical thrombectomy + catheter aspiration + thrombolysis + anticoagulation
were performed under general anesthesia. Lateral MRV before surgery showed the flow void signal of posterior half of superior
sagittal sinus (arrows indicate), suggesting the formation of thrombosis in superior sagittal sinus (Panel la). Preoperative sagittal
high resolution MRBTI showed hyperintensity in superior sagittal sinus with disappeared flow void signal (arrows indicate),
suggesting subacute thrombosis (Panel 1b). Preoperative sagittal high resolution enhanced MRBTI showed hyperintensity in
thrombus (thin arrow indicates), accompanied by peripheral thrombus enhancement and cerebral dura mater enhancement (thick
arrows indicate, Panel 1c). Lateral DSA showed the microcatheter was indwelled into the superior sagittal sinus (arrow indicates,
Panel 1d). Five days after thrombolytic therapy, sagittal MRV showed the superior sagittal sinus was patent (Panel le). After the
removal of the microcatheter, sagittal high resolution MRBTI showed the signal of the original thrombus disappeared and the

superior sagittal sinus was patent (Panel 1f).
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Figure 2 A 32-years-old male patient was admitted to hospital due to headache for more than 20 days, and the headache was aggravated
with binocular vision loss for 3 days. The clinical diagnosis was superior sagittal sinus and straight sinus thrombosis (chronic stage).
Mechanical thrombectomy + catheter aspiration + thrombolysis + anticoagulation were performed Preoperative lateral MRV showed that the
flow void signal in superior sagittal sinus and straight sinus disappeared (arrows indicate), suggesting thrombosis in the superior sagittal sinus
and straight sinus (Panel 2a). Preoperative sagittal high resolution MRBTI showed isointensity in the thrombus in sinus with disappeared
flowing void signal (arrows indicate, Panel 2b). Preoperative sagittal high resolution enhanced MRBTI showed enhancement in thrombus
(arrows indicate, Panel 2¢). Lateral MRV reexamined 7 days after thrombolysis indicated that the superior sagittal sinus and straight sinus

were patent (Panel 2d).
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glutathione( GSH)
glutathione peroxidase( GSH-Px)
optical coherence tomography(OCT)

international normalized ratio(INR)
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International Study on Cerebral Vein and Dural Sinus
Thrombosis(ISCVT)
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Edition(ICHD-1I )
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International Headache Society (IHS)
Movement Disorder Society(MDS)
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nucleotide-binding oligomerization domain-like receptor

protein 3(NLRP3)
UI-B/hi & A

U

KA -« B
BEEAEEA
A6 DU R

X

I-small nuclear ribonucleoprotein(U1-snRNP)
nuclear factor-k B(NF-kB)

X-box binding protein 1(XBP-1)
arachidonic acid(AA)
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Glasgow kiR Glasgow Coma Scale(GCS)
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activated partial thromboplastin time( APTT)
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inositol-requiring enzyme la(IREla)

creatine kinase(CK)
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myositis specific autoantibodies( MSAs)
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myositis-associated autoantibodies(MA As)

Janus ¥4 Janus kinase(JAK)

T -BELGAME  Guillain-Barré syndrome(GBS)
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acute disseminated encephalomyelitis(ADEM )
HHEJE K posterior spinal artery( PSA)
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anterior spinal artery( ASA)
methotrexate(MTX )
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-methylguanine-DNA methyltransferase(MGMT)
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N-methyl-D-aspartate receptor(NMDAR )
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thyroid peroxidase(TPO)
thyroglobulin (TG )

interstitial lung disease(ILD)
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Mini-Mental State Examination( MMSE )
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glioblastoma( GBM)
glial fibrillary acidic protein(GFAP)
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contactin-associated protein 2( CASPR2)

4545 21
i ik A AR 3T
KN ke e
IR T S e R
F 40 i 4

connective tissue diseases(CTDs)

cerebral venous infarction(CVI)

intraveous methylprednisolone(IVMP)
intravenous immunoglobulin(IVIg)

cytomegalovirus(CMV)



