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thrombectomy aspiration system: A case report☆
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Introduction

Cerebral venous sinus thrombosis (CVST) is a special type of cere-
brovascular disease characterized by obstruction of cerebral venous
reflux, disturbance of cerebrospinal fluid absorption, and intracranial
hypertension. It has many causes, and accounts for approximately 0.5%–

1% of all strokes.1 The morbidity of CVST is approximately 1.3/100,
000,2 with a mortality rate of approximately 5%–10%.3 It has various
forms, different clinical manifestations, and lacks specificity; as such, it is
easily missed and/or misdiagnosed, often resulting in delayed treatment.
The current recommended treatment in patients not undergoing anti-
coagulation therapy is anticoagulation therapy as soon as possible.4

However, recent advances in intravascular mechanical thrombectomy
techniques suggest that endovascular therapy can be used as an alter-
native.5–8 In this study, a patient with CVST was successfully treated with
percutaneous intracranial venous thrombectomy using the AngioJet
system (Boston Scientific, Marlborough, MA, USA). Clinical symptoms,
including headache and vomiting, were significantly improved. Imaging
confirmed removal of the thrombus and the patient was discharged 8
days after the procedure.

Case

A 31-year-old man was admitted to hospital due to “headache with
nausea and vomiting for more than 6 hours”. The patient had no relevant
medical history and was healthy in the past. On admission, no obvious
abnormalities were found on physical examination. Preoperative mag-
netic resonance venography (MRV) revealed a dural sinus thrombosis
(Fig. 1a). His D-dimer level was 12.49 mg/L, and low molecular weight
heparin calcium (4100 IU) was initially administered subcutaneously
every 12 h as anticoagulation therapy for 2 days. According to the 2019
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edition of the Chinese Guidelines for Diagnosis and Treatment of Intra-
cranial Venous Thrombosis, anticoagulation was recommended for 1–4
weeks4; however, the patient’s clinical symptoms did not improve
significantly. Considering the presence of many thrombi and severe
symptoms, anticoagulation alone could not achieve satisfactory results
and the condition would likely persist. After discussion in the depart-
ment, percutaneous intracranial venous thrombectomy was considered.

Ethical approval

The study was approved by the ethics committee of Wenzhou peo-
ple’s Hospital. All clinical practices and observations were conducted in
accordance with the Declaration of Helsinki. Informed consent was ob-
tained from each patient before the study was conducted.

Patient consent

Written informed consent was obtained from patients for publication
of these case reports and any accompanying images.

Interventions

As mentioned above, after thorough evaluation and informed consent
from the patient, interventional therapy was agreed upon. After suc-
cessful puncture of the right internal jugular vein, a 6 F venous sheath
was placed. Using aMisgurnus anguillicaudatus guidewire, a single curved
catheter was sent to the right sagittal sinus, which revealed a large
number of thromboses in the right intracranial vein that filled the entire
venous sinus (Fig. 1b and c) then exited the catheter. An exchange
guidewire was introduced into the thrombus removal catheter (Boke,
AngioJet Solent Omni 120 cm � 6 F) (Fig. 1d) and connected to the
oject (2019KY663), Wenzhou Science and Technology Plan Project of Zhejiang
Province (Y2014017).
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Fig. 1. a. MRV before the operation. b. Sagittal position of right sagittal sinus angiography before operation. c. Coronal angiography of right sagittal sinus before
operation. d. AngioJet catheter was inserted into the right sagittal sinus.
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thrombus removal device, with urokinase diluent (40 mL; urokinase
200,000 U þ normal saline [100 mL]) injected through the catheter. The
catheter was withdrawn while injecting, and was re-inserted into the
sagittal sinus for thrombus aspiration as the catheter was withdrawn at
the same time. After aspiration, angiographic re-examination confirmed
clearance of the thrombus in the right intracranial venous sinus, unob-
structed blood flow, and patency of the right intracranial venous sinus
(Fig. 2a and b). During the operation, the patient’s vital signs were stable,
the procedure advanced smoothly, and the sheath was finally removed.
Pressure bandaging was applied and, after the operation, the patient was
transferred uneventfully to the intensive care unit. He was returned to the
department on postoperative day 2 to undergo subcutaneous anti-
coagulation therapy with low-molecular-weight heparin calcium (6150
98
IU) every 12 h. Four days later, the anticoagulation regimen included
rivasaban (15 mg) per os twice daily. Six days after the operation, he
underwent re-examination using MRV (Fig. 2c), which revealed that the
left transverse sinus was not displayed, considering the residual
thrombus. His D-dimer level was 1.69 mg/L. There were no obvious
clinical symptoms on postoperative day 8; accordingly, he was dis-
charged from hospital with continued oral rivasaban anticoagulation
therapy.

Discussion

The main factor in improving the survival rate of patients with
intracranial venous sinus is early active treatment to restore the patency



Fig. 2. a. Sagittal position of right sagittal sinus angiography after operation. b. Coronal angiography of right sagittal sinus after operation. c.MRV after the operation.
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of the occluded vessel(s). The 2019 edition of the Chinese Guidelines for
the Diagnosis and Treatment of Intracranial Venous Thrombosis proposes
endovascular therapy for cerebral venous thrombosis as a new recom-
mendation.4 A total of 17 studies comprising 235 patients treated with
endovascular mechanical thrombectomy (EMT) were included in the
analysis, which indicated that EMT was an effective salvage therapy for
refractory CVST and demonstrated a reasonable safety profile. Chemical
thrombolysis, in conjunction with EMT, did not appear to result in
additional harm or benefit.9 The case described in the present report
confirms the feasibility of local contact thrombolysis and mechanical
thrombectomy for intracranial venous sinus thrombosis. EMT can be
administered to severely ill patients in whom anticoagulation therapy is
ineffective and there is no severe intracranial hemorrhage. Direct contact
thrombolysis and intravascular thrombectomy can accelerate thrombol-
ysis and improve the recanalization rate. However, there is little evidence
to support the routine use of these intravascular techniques; as such,
more research is needed to confirm their effectiveness and safety. Limi-
tations to the present study include the absence of a lumbar puncture to
measure intracranial pressure before and after the procedure, and the
absence of an objective quantitative index for preoperative evaluation,
99
which should be examined future investigations.
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