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Abstract

The proportion of cerebral venous sinus thrombosis involving the straight sinus (StS) is low, and the

prognosis is poor. We report a case of multiple sinus thrombosis involving StS in which the patient

underwent mechanical thrombectomy (MT) using a stent retriever and an aspiration catheter (com-

bined MT) with a good postoperative course. A 15-year-old girl was admitted to our hospital with

rapid loss of consciousness. Magnetic resonance imaging (MRI) revealed thrombosis of the bilateral

internal cerebral veins, vein of Galen, StS, torcular herophili (TH), and right transverse sinus (TS), as

well as edema mainly in the left thalamus, basal ganglia, and corpus callosum. Systemic hepariniza-

tion was initiated, and combined MT was performed. Although complete recanalization of the TH and

right TS via the left internal jugular vein was achieved, the microwire could not be advanced to the

StS. Hence, the approach route was changed to remove the thrombus from the superior sagittal sinus

and successfully reach the StS via the right TS. Partial recanalization of the StS was achieved, and ve-

nous congestion was improved. Two months after MT, the patient returned to school without neuro-

logical deficits. MRI performed 3 months after MT revealed disappearance of the edema and complete

recanalization of the StS. In this case, StS catheterization via the left TS was not possible. However, we

could reach the right TS, which were recanalized first. Partial recanalization of the StS can be ex-

pected a good prognosis under the patency of the TH and TS.
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Introduction

Cerebral venous sinus thrombosis (CVST) has an inci-

dence of four cases per 1,000,000 individuals and accounts

for 0.5% of all stroke cases.1) CVST carries a 4.3% risk of

death and an 18.9% risk of dependence.2,3) Systemic antico-

agulant therapy is the standard treatment for CVST.2,4,5) Al-

though it may be effective in some cases, its efficacy in en-

dovascular treatment needs to be verified.3-7) Involvement

of the deep venous system is a predictor of death or de-

pendence on CVST and should be considered in endovas-

cular therapy.2,5)

In this report, we describe a case of multiple cerebral

venous sinus, including straight sinus (StS) thrombosis,

treated with mechanical thrombectomy (MT) through the

combined use of a stent retriever and an aspiration cathe-

ter (combined MT). The patient had a good prognosis.

Case Report

A 15-year-old girl with anorexia (height, 143 cm; weight,

28 kg) presented with headache and vomiting for 6 days.

The symptoms worsened, and the patient rapidly lost con-

sciousness and was admitted to our hospital. On arrival,

her Glasgow Coma Scale (GCS) score was E4V1M6, and

she had motor aphasia and right hemiparesis. Laboratory

findings demonstrated that the prothrombin time-

international normalized ratio, activated partial throm-

boplastin time fibrinogen and antithrombin III levels were

1.21, 27.1 s, 215 mg/dL and 117%, respectively. Plain com-
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Fig.　1　(a) Computed tomography scan showing hyperdense signals in the internal cerebral veins (ICVs), vein of Galen (VG),

straight sinus (StS), and torcular herophili (TH). (b) Fluid-attenuated inversion recovery (FLAIR) reveals high-intensity lesions

mainly in the left thalamus, basal ganglia, and corpus callosum. (c) Magnetic resonance venography showing a venous flow defect

in the ICVs, VG, StS, TH, and right transverse sinus.

Fig.　2　(a) Left carotid angiogram (CAG) showing venous flow defects of the internal cerebral veins (ICVs), vein of Galen (VG),

straight sinus (StS), torcular herophili (TH), and right transverse sinus (TS). (b) Venography from the aspiration catheter at the

TH showed recanalization of the right TS. (c) A stent (arrowhead) was deployed in the superior sagittal sinus (SSS). (d) Right CAG 

of the venous phase revealed recanalization from the SSS to the right TS. (e) A stent (arrowhead) was deployed in the StS, and the 

aspiration catheter (arrow) followed the TH. (f) A large amount of red thrombus was retrieved. (g) Left vertebral angiogram show-

ing partial recanalization of the bilateral ICVs, VG, and StS (arrowhead).

puted tomography revealed thrombi in the bilateral inter-

nal cerebral veins (ICVs), vein of Galen (VG), StS, and tor-

cular herophili (TH) (Fig. 1a). Fluid-attenuated inversion

recovery (FLAIR) on magnetic resonance imaging (MRI) re-

vealed edematous lesions mainly in the left thalamus, ba-

sal ganglia, and corpus callosum (Fig. 1b). Magnetic reso-

nance venography (MRV) revealed venous flow defects in

the ICVs, VG, StS, TH, and right transverse sinus (TS) (Fig.

1c). No intracranial hemorrhage was noted. Anticoagulant

therapy with intravenous heparin was initiated immedi-

ately, and endovascular treatment was performed.

A 4-Fr diagnostic catheter was inserted into the left

femoral artery. A left carotid angiogram (CAG) revealed ve-

nous flow defects in the bilateral ICVs, VG, StS, TH, and

right TS and venous congestion (Fig. 2a). To improve cir-

culation in the deep venous system, StS MT was per-

formed.

A 6-Fr FUBUKI guiding sheath (Asahi Intec, Aichi, Ja-

pan) was positioned in the left internal jugular vein (IJV)

via the left femoral vein. Thrombus aspiration was per-

formed from the left sigmoid sinus to the left TS using a

6-Fr SOFIA Flow Plus aspiration catheter (MicroVention,
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Fig.　3　(a) Fluid-attenuated inversion recovery (FLAIR) at 3 months after mechanical thrombectomy reveals the disappearance 

of high-intensity lesions. (b) Magnetic resonance venography shows complete recanalization of the straight sinus.

Terumo, Tustin, CA, USA). The aspiration catheter was

passed through the TH, and venography of the aspiration

catheter at the TH revealed recanalization of the right TS

(Fig. 2b). We then attempted to navigate a Marksman mi-

crocatheter (Medtronic, Minneapolis, MN, USA) to the StS

using a Venture 14 microwire (MIZUHO, Tokyo, Japan)

with the aspiration catheter located at the left TS. How-

ever, the microwire could not pass through the occluded

StS. Subsequently, the guiding sheath was repositioned in

the right IJV. The microcatheter was navigated into the su-

perior sagittal sinus (SSS) using a microwire, and the aspi-

ration catheter was located in the right TS. A 6.5 × 45 mm

EMBOTRAP III stent retriever (Cerenovus, Johnson &

Johnson Medical Devices, CA, USA) was deployed in the

SSS (Fig. 2c). The stent retriever was removed, and right

CAG of the venous phase revealed recanalization from the

SSS to the right TS (Fig. 2d). The microcatheter was navi-

gated into the StS using a CHIKAI Black 0.014-inch mi-

crowire (Asahi Intec). The aspiration catheter was placed

in the TH, and the stent retriever was deployed from the

distal end of the StS to the TH (Fig. 2e) and removed un-

der continuous suction through the aspiration catheter at

the TH, which was not advanced because of resistance

when entering the StS, and a large amount of red throm-

bus was retrieved (Fig. 2f). Left vertebral angiography re-

vealed partial recanalization of the bilateral ICVs, VG, and

StS (Fig. 2g), and bilateral cerebral angiography revealed

improvement in venous congestion. Consequently, the pro-

cedure was terminated at this point.

MRI performed 2 weeks after MT revealed complete re-

canalization of the deep venous system on MRV and re-

duction in left thalamic edema and bilateral basal ganglia.

Thereafter, the patient’s level of consciousness recovered to

GCS E4V5M6, and right hemiparesis improved. At 26 days

after MT, the patient was transferred to a rehabilitation

hospital for oral anticoagulant therapy. Two months after

the MT, the patient returned to school. MRI performed 3

months after MT demonstrated resolution of the thrombus

and edematous lesions (Fig. 3a), and the deep venous sys-

tem remained recanalized (Fig. 3b).

Discussion

CVST occurs most frequently in the SSS (62%-88%) and

the TS (38%-62%), and cases involving StS are relatively

rare (18%).2,3) In deep venous thrombosis, multiple venous

sinuses are often occluded. Most cases present with in-

volvement of StS (97%) and VG (88%), whereas the basal

vein of Rosenthal is less frequently affected (41%). Further-

more, the superficial venous system is often involved, par-

ticularly the TS (69%) and SSS (38%).9) Patients with deep

venous thrombosis, particularly those with large venous in-

farctions or bilateral edema of the basal ganglia and thal-

ami, exhibit mental status changes such as amnesia, mu-

tism, confusion, or delirium. Severe cases can result in

rapid neurological deterioration, leading to coma and

death due to increased intracranial pressure.8) Other stud-

ies have reported CVST involving StS as a risk factor for

poor prognosis.10) This patient presented with rapid dete-

rioration of consciousness, and MRI/MRV revealed edema-

tous lesions mainly in the left thalamus, basal ganglia, and

corpus callosum, as well as occlusion of the ICVs, VG, StS,

TH, and right TS.

Systemic anticoagulant therapy is the standard treat-

ment for CVST. More than two-thirds of patients treated

with anticoagulant therapy had partial or complete reca-

nalization. However, this process generally takes weeks or

months,11) and 18.9% of patients were still disabled or died

at discharge.2) Conversely, in different case series and pro-

spective cohorts, 95% of patients undergoing MT have

shown rapid complete or partial recanalization, and com-

plete recanalization was associated with a good outcome

and lower risk of complications.12) MT, which can achieve

early recanalization, is useful in rapidly progressing cases.

The TO-ACT study4) did not prove the efficacy of endovas-

cular therapy, possibly because it did not evaluate whether
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Table　1　Combined mechanical thrombectomy for straight sinus thrombosis

Pt. #
Age 

(years)
Sex Symptoms

Affected veins 

or sinuses

Approach 

root

Location of 

the aspira-

tion catheter

Stent retriever 

and aspiration 

catheter

Early 

recanalization

Neurological 

deficit

1 

(2015)6)
<10 -

Headache, altered 

mental status, 

and bilateral 

lower extremity 

weakness

VG and StS Right TS Proximal StS

Solitaire FR 

(6 × 30 mm)

+054 Penumbra

Complete None

2 

(2017)7)
42 F

Dizziness, mild 

tetraparesis, and 

coma

ICVs, thalamic 

veins, VG, and 

StS

Left TS Proximal StS

Solitaire FR 

(6 × 30 mm)

+5MAX ACE

Complete None

3

(2022)3)
51 F

Altered con-

sciousness, 

disorientation, 

and urinary 

incontinence

BVR and StS Left TS Proximal StS

Trevo NXT 

(6 × 37 mm)

+REACT 68

Partial None

4 

(Present 

case, 

2023)

15 F

Motor aphasia 

and right-sided 

hemiparesis

ICVs, VG, StS, 

TH, and right 

TS

Right TS TH

EMBOTRAP III 

(6.5 × 45 mm)

+6 Fr SOFIA

Partial None

ICV, internal cerebral vein; BVR, basal vein of Rosenthal; VG, vein of Galen; StS, straight sinus; TH, torcular herophili; SSS, superior sagittal sinus; 

TS, transverse sinus

early recanalization was achieved, the study population

was small, and AngioJet (Boston Scientific, Marlborough,

MA, USA) was mainly used for MT. The use of AngioJet

was associated with a lower likelihood of a good outcome

and a higher risk of complications due to the bulky and

rigid device.12) The Standards and Guidelines Committee of

the Society of Neurointerventional Surgery5) recommends

considering endovascular treatment for patients with

CVST in the following cases: clinical deterioration despite

anticoagulation, contraindications to anticoagulation,

coma, deep venous thrombosis, and intracranial hemor-

rhage.

A literature search identified four cases of StS thrombo-

sis that underwent combined MT, including this case (Ta-

ble 1).3,4,6) None of the patients developed intracranial hem-

orrhage. Cases 1 and 3 were isolated, whereas the other

cases were not isolated. Case 2 involved the right TS,

whereas this case involved the TH and right TS. This case

was assumed to be the most severe. In this case, the

catheter was first inserted into the StS from the left TS be-

cause the StS usually drains to the left TS. Park et al.13)

evaluated the morphology of the TH in a cadaver study

and reported that in 58.1%, 35.5%, 3.2%, and 3.2% cases

the direction of StS drainage was toward the center of the

TH, left TS, right TS, and OS, respectively. However, cathe-

terization from the left TS was not possible. Catheteriza-

tion from the right TS, which was initially recanalized, was

achieved. In cases 1-3, the aspiration catheter was navi-

gated into the proximal StS, whereas in this case, it was

located in the TH, as the structure of the TH is diverse, as

described earlier, and it was not identified because of the

obstruction of the TH itself. In all cases, a �6-mm-diameter

stent retriever was used, and recanalization was achieved.

The adult size for StS diameter is 4.8 ± 1.3 mm.14) A stent

retriever with a diameter of at least 6 mm is preferred for

thrombus trapping and anchoring. At the end of the pro-

cedure, cases 1 and 2 achieved complete recanalization,

whereas case 3, which is an isolated StS thrombosis, and

this case achieved only partial recanalization. However,

both case 3 and this case showed complete recanalization

on early follow-up (2 weeks later) imaging. None of the pa-

tients exhibited neurological deficits. This case had a good

postoperative course despite partial StS recanalization.

Deep venous thrombosis often involves other venous si-

nuses, such as the SSS and TS. Complete recanalization of

these sinuses by MT may have contributed to the improve-

ment of venous congestion and a good prognosis.

We report a case of combined MT for multiple sinus

thrombosis involving StS with good outcomes. Catheteriz-

ing the StS from the left TS was not possible, but we could

reach the right TS, which was initially recanalized. The StS

approach should be attempted considering various TH

structures. Even if MT resulted in partial recanalization of

the StS, complete recanalization of drainage routes such as

the TH and TS led to a good outcome.
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