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[ Abstract)

rate of diagnosis and a higher rate of disability and mortality.

Cerebral venous sinus thrombosis (CVST) is a special type of stroke with an increasing

Currently, anticoagulant therapy, systemic

venous thrombolysis, arterial thrombolysis, contact venous catheterization thrombolysis, mechanical

thrombolysis, stent implantation and other treatment methods coexist, with different therapeutic effects.

This paper reviews the progress in the treatment of CVS.

[Key words] Sinus thrombosis, intracranial; Review

This study was supported by Science and Technology Major Project of Tianjin (No. 18ZXDBSY00180).

Conflicts of interest: none declared

AR B A R T R B i 2D RM 2 I A AR
2 KR PPN R KRR G0 0 A 37 B 56 T X
W%H&E@Lﬂl&%)ﬁ(cvswEIW@R&KH&E%T&/\“'”
697 F AT YGRS NI Y (EVT),
ﬁﬁk%%ﬂﬁ%%ﬁ@f?ﬁk O AR SR PP K
52 AT B IR T W 9 M R AT R A
— YR YT
L YUEEIRYT  BUBEIG YT 00 H Y2 107 bk il A
T R, o LA I VA e R IR S AR 2 0 S A I
Bi7 1 TR Ik A R A JE SR S E SRR R AR . TE
24 ) 35 B SR S O T, 6P TG ™ S i e ) L R
JUE 4% 2 e B 5 5 T AR BT EE A T AR SO B E

doi: 10.3969/j.issn.1672-6731.2020.06.017

W H . Rl A s EREH S TR A (5 A %S .
18ZXDBSY00180)

YE# BT 300350 K HET BRI BS e bl 22 AN BE IS L Tl i i 7
P A T L

T AE i — A&, Email : fanyimu@sina.com

LN H I 5 R B8 1A 97 10 4 X 25 2 ) |, L 4
I W R B R A TR . K
2 Y 0 ) e 2R A e a2 B ik
EAT R A 0 L0 AT i AN [ 20 e BB B R R R AT 4R
2, BIA T < 50 kg #% 4 4000 U.0.40 ml,50 ~ 70 kg %
% 6250 U.0.60 ml,> 70kg # 742 ) 75 % £ 10 000
U.0.80 ml; 352 yk/d ™ A4 F JF 2 AYI7 ORI 4 4
P EL 28 I PR S B Jr UE S 7, iy RO A P e bk
AL — 22 W E LA KR ISR 2 8 S
1k 3B 43 HE I 35 B B R CAPTT) A G 4L B8 1 B A
(ACT)IE K, 2 /D 3K B IE 8 S {E 1Y) 2 4% 5 SR )5 [ i
A FH A b 390 2 4R B ] B b o R EE (B (INR) #E47
PR EE L INR B 4ERRAE 2 ~ 3, Hovbr, &2 09 A LA 40
FIFZ 07 2 JR e R IR W] 8 47 5 1) B, AR Ak
FURR 3 A4~ H BIAT i X g BRI AS B OffL 90 S s bR S L
%43+ FF 23697 2 J8 U5 i PR IR TC B i ok 3 1 A8
HOREMIBIT R ER E 6~ 12 N W E k1
PPN DK S IR TR B AR U A B IR 2 . HENR
I7 o AR, N EE AL /0N R T BSORT i 2 R ) W



Wi T %] 5 0 356 245 0 %) g P R0 o 0 B T 45 P AR L
MRE AT 2 J5 R AR TR RS BRI 2 A4 5 K 8 R 530
B R RS B (IR T Y BRIA & B2 2 B
W (EFNS) ¢ T /i oA # Ik 52 108 I8 18036 97 48 3
SR N T RE e 0 NG o1 K1 I /I =
L B0 BLHTEE 25 90 WA A D BIE 38 H I RE 45, 45 19
DK S AR TE B TR YT B T 2 e

2. WHIKIEARIRYT BRI AR TR YT B A R
PR KT VAR 2 W, 6 I RO A 2R N Ik
W, R AR AR VR R, AT DL B R O (500 ~
1500) x 10° U/d kil 78 5 ~ 7 K, W@ 2F 4 & A
Ji =1 g/L & # Bk IR 9T % 2 M R AP 8 rt-PA
0.60 ~ 0.90 mg/(kg-d) Z#f Ik 72 5 A 6 /N |,
B < 50 mg o R A SCR R PR I B o
PA XT 5 PN ik 52 iR T8 B A — o RO i L
TR A T AE | 0 FH AR XTI L HL i i = A2 65 08 406 I R
SEEYE AU R NFEAR BT ARAS T PSS R . s
D DR UKV W R IR T RO P AT AR R T A R i
(R T 8 24 ) T NP R DK B2 L 5 IR S A A, T
Xof LA K S o8 4 B R R 43 1 E 0 AR A R
I T R 24 W G Tk RN P KSR i A A
92 e, T 2 3 3 0 S A B LI G — ik AR AT fef o 24
W B AR, S BB W T R AR

3UXPHEIRYT  XIEIRYT Y H R BRI
Ji 0 T B X 8t B P e DA R R R A T B X
IBIT o B, SR N K SE i AR R U R B
HF BRI RBE A S R )RR, IO AR A 24 Bt 0 5 AR R B
JOR ST AR L O AR RGBT AR IR T A
P Dk 52 A B BRR DU N AR G T I i 91 A
A7 33 Jon o o 7 ik 1 ] s AR AV o VR 280 9 s P o
JE A8 P H B T B B 7 F Wk JE oK (R PR ) L 4R
F R A R AR R 25 5 R B R
JH 1y UL I 0 A 4 AT 5 A AR R R R AT BT
WHTRYT 0

— AMRHAYT

1. FR KSR b v kit R 3R 58 4 A
P A AR B 75 #e 25 W) 28 5 55 U o i 3% 220 7
AL 5 A B K R A L, 20 IR RO S
T N TN KSR IS N L SRR A T R 2
Wy 5 A 5 ik B S 43, RO I S PR 24 vk N
Fhim 1 5 R 3 TR T A A P bk S
I 37 B , 25 0 DK A R L A VS R 2, IR
2704y e fal, o LS T i A TR B TR AR AR AR

BT M T E 70 1O B, AT A A o L
ik 5% T30 2R 45 e I 9 PO B RD I R 2 W ) 1k
FFA R 2 JR B (500 ~ 1500) x 10° U/d(2 ~ 4 7%/
d) WK 1 E LRI YT 3~ T Ko DR A bk 52 42 ik
PRV 23S T 4 3 4 PUBE IR T S I AR E IR
JC B @ gt F F— 25 Ak, B2 HEBR HoAth vT BE 5
L I R R AR . S A B DKV A A L, W
Ik 5% Bz fil P A G W B R P SR R IR, T
DL LR V85 A% 24 0 1% Jeg 38 ok L[] sf %o 452 AR 0 s 42
VA 1 EER g B AR B B . BRAh T ik
A BB HE DR S — 1 SR Y B TE S ki
I A o P 2 A CHT) 3 JRURS:

2. BKIERRIGRYY BRI B Bk R Gk
2l W)t i A IR AV A HE VA AR VR R kR
25 59 2 ok TR sh WK g A 4 VS AR 2 0 LA A S e ik
40 G5 R B 2k R R Ik R e, T i i 4
it , B VA A B T UK O AR R R K AR . B O
e 00 L 3 FE T, ASALAT LA A T2k i 0] 48 e A
e, i A DA A7 I Y P Y 2T 4 2B 1T I 20k 5 TR A I
e, B A 2 DX S8 v, DA T A R4 A S A I B
B B R B I VOG0 S Bk e A A
Vs M 2 Wy o R R ) A - 4 9Bl Ik U e T R R G
100 x 10° U/d, 10 ~ 30 43 Bl G218 1 4F , 221G 9T 5~ 7
K5 28 e B Jik v 4 ) 26 6 DR 3 500 x 10° U/d, Hik
55300 8 Dk s B IR T O S AR TR o B E X sl KOs R 1
I7 R R RE Bl = RRE A IE I 230 38 1 32 5, 98 H
DAL, 76 F P bk 5 o8 42 B R R A 3 ZE R IS R, i
UL 2 i DKM S0 B [0, 5 M 24 ) T 1k 7 4y 5 Il A
T2 il 0 ISR AR . Wasay % PN N, A R 1
PR [ A L VA 25 ) 8 o BT I B 3K I bk
S I PR T & A R 1 FH A S A i T Bl bk s A el
DL DRV e i b 32

3. KR AR 3E L AE AN SR A S
2R Za R A IO, PR S B A T AE G O vk
TZIRYT 7 W A I TE A 0 R AR B 1 Y Tk
Fpe AR, U HAE H TR A Ak 25 ) LR TR YT 6 A
F UL _E s ARORE TR ATS TG W S A0, L T PR Ak 3 A
B AR B AR JR BR M e A, L v e O A ) 2 5
1 150 N T T v 1 L D DR A Ol Je B Y Tk
FEPRAE o AP DK SO 3 R BB > 15 mm
Hg(1 mm Hg=0.133 kPa) $2& /5 £ 7E Jy FR P B 72, W]
AT SRR AR

4 WA RAE R AU 7 D H



YA LA, R BRSPS S bk R A
FARI o HF LGRS, R 3T S
bk sE A AL SO™ AL B0 mAR A AR 2
PR S IE SO B ROR M A R I T X T
SR BBV AR IR T AN TG 1 A0 L ZE 4 P e bk S
T3, K6 A AT RE I 0 HE 0 AU o BRI 1 5 7R A
&M S22 #2558 AR Ry 5k
I Solitaire 3¢ ZLICHE S5 2200 FE I IR I, 38 SR F L
PR A 15 A 2 W I 5 I e U0 R A R
PR IO, 14 D7 A 2 ) 15 I A i TR, AT B
T e RS OR I A PO R B B SOR TR
B TR RE B Wi A, FORD BT Ok B B
%*ﬂﬁﬁfﬁn,%ﬁ%%ﬁ*ﬁﬁﬂﬁﬁﬁﬁi,'rsang%“”
AR BIF 5 S 7S, EEE P A T DS i A T AR A 28 Uk
A BEAT Al W SRR AR + 0N Dk S N R R T R, LA
RAFp0y7 sk P, AR 58 0 0 Al 8 B0 S2 bt
UL, AR BUAT B I PR 22 36 AR, DL R BT 45 1 ik
P s H AR

5. 0FMFAR BRAE B IR TR 2 B4 i U Bk
ARCAEIE T FARE K ST RCA R R B D N
o HHT B TR AU 48 38 2o TR B AR o g T
DL Ko AL ORI P 1 300 3 A7 P ™ o o 22 2 i
W 5 117 A7 T R LAY Ak LA, 32 B X o 25 18 B 8
FAEMI RSO, BRI RRE A M
Pl B2 o 23 1 B CEFNS) 79 75 P # K 52 1l 442 A
NER A = DO I R PN B 2 N e S T
F14 FL P 7 K S A S R A, O B 220 A O e 3
B AR+ 2 U A, 60 BB A, R TS
2% B R A X B AE P K S I A T B4 9 A
B3 X F 5 A R R A R R LA G, S Bl ik
PEREFE AN [) , i Jik A 5 1 2 S i Dk [l 3 A, 5
R Nl QI R A s T =
Fe, (B 2 ou S REATS R B, 7 i i L it ol i 2 R O
ol AR T A A R AR P H AR o DK T AL
i i L TR R A2 R 28 0 B RE L DT B A A R
HHUE

25 BRI N DK M R T B — IR TT
T3 1% M LA J 6 8] DA Bk BEL 26, R 35 10 58 23 Al
MR 8 RS DL B AR T O . R
BV IT Ok BB IR IT ik A BB LI 4R miR T
RO 46 SR 97 I IA] 90 I R R AR AR
TS
FlEEmR

[15]

[16]

& % x W

Karsy M, Harmer JR, Guan J, Brock AA,Ravindra VM, Chung
LS, Tkach A, Majersik JJ, Park MS, Schmidt RH Jian .
Outcomes in adults with cerebral venous sinus thrombosis: a
retrospective cohort study[]]. J Clin Neurosci, 2018, 53:34-40.
Ferro JM, Canhdo P, Stam J, Bousser MJ, Barinagarrementeria
F, ISCVT Investigators. Prognosis of cerebral vein and dural
sinus thrombosis: results of the International Study on Cerebral
Vein and Dural Sinus Thrombosis (ISCVT)[J]. Stroke, 2004, 35:
664-670.

Lurkin A, Derex L, Fambrini A, Bertoletti L, Epinat M,
Mismetti P, Dargaud Y. Direct Oral Anticoagulants for the
Treatment of Cerebral Venous Thrombosis[J]. Cerebrovasc Dis,
2019, 48:32-37.

Dmytriw AA, Song JSA, Yu E, Poon CS. Cerebral venous
thrombosis: state of the art diagnosis and management [J].
Neuroradiology, 2018, 60:669-685.

Einhdupl K, Stam J, Bousser MG, Bruijn SFTMD, Ferro JM,
Martinelli I, Masuhr F, European Federation of Neurological
Societies. EFNS guideline on the treatment of cerebral venous
and sinus thrombosis in adult patients[]}. Eur J Neurol, 2010,
17:1229-1235.

Behrouzi R, Punter M. Diagnosis and management of cerebral
venous thrombosis[ J]. Clin Med (Lond), 2018, 18:75-79.
Coutinho JM, Ferro JM, Canhdo P, Barinagarrementeria F, Bousser
MG, Stam J, ISCVT Investigators. Unfractionated or low-molecular
weight heparin for the treatment of cerebral venous thrombosis[ J 1.
Stroke, 2010, 41:2575-2580.

Xu WL, Gao LS, Li T, Shao AW, Zhang JM. Efficacy and risks
of anticoagulation for cerebral venous thrombosis[J]. Medicine
(Baltimore), 2018, 97:¢10506.

Zuurbier SM, Coutinho JM. Cerebral Venous Thrombosis [J].
Adv Exp Med Biol, 2017, 906:183-193.

Rawahi BAL, Almegren M, Carrier M. The efficacy and safety
of anticoagulation in cerebral vein thrombosis: a systematic
review and meta—analysis[]]. Thromb Res, 2018, 169:135-139.
Medel R, Monteith SJ, Crowley RW, Dumont AS. A review of
therapeutic strategies for the management of cerebral venous
sinus thrombosis[ J]. Neurosurg Focus, 2009, 27:E6.

Ferro JM, Bousser MG, Canhdo P, Coutinho JM, Crassard I,
Dentali F, Minno M, Maino A, Martinelli I, Masuhr F, Aguiar D
de Sousa, Stam J, European Stroke Organization. European
Stroke Organization guideline for the diagnosis and treatment of
cerebral venous thrombosis-endorsed by the European Academy
of Neumlogy[]]. Eur J Neurol, 2017, 24:1203-1213.

Rusin G, Wypasek E, Papuga-Szela E, Zuk J, Undas A. Direct

oral anticoagulants in the treatment of cerebral venous sinus

thrombosis: a single institution’s experience [J]. Neurol
Neurochir Pol, 2019, 53:384-387.
Viegas LD, Stolz E, Canhao P, Ferro JM. Systemic

thrombolysis for cerebral venous and dural sinus thrombosis: a
systematic review[ J]. Cerebrovasc Dis, 2014, 37:43-50.

Masuhr F, Einhiupl K. Treatment of cerebral venous and sinus
thrombosis[ J]. Front Neurol Neurosci, 2008, 23:132-143.

Sader N, De Lotbiniere - Bassett M, Tso MK, Hamilton M.
Management of Venous Sinus Thrombosis[J]. Neurosurg Clin N
Am, 2018, 29:585-594.

Habibabadi JM, Saadatnia M, Tabrizi N. Seizure in cerebral
venous and sinus thrombosis[J]. Epilepsia Open, 2018, 3:316-
322.

Roethlisberger M, Gut L, Zumofen DW, Fisch U, Boss O,



[21]

[22]

[23]

[24]

[25]

Maldaner N, Croci DM, Taub E, Corti N, Burkhardt JK,
Guzman R, Bozinov O, Mariani L. Cerebral venous thrombosis
requiring invasive treatment for elevated intracranial pressure in
women with combined hormonal contraceptive intake: risk
factors, anatomical distribution, and clinical presentation [J1.
Neurosurg Focus, 2018, 45:E12.

Andrade GC, VM, ER,
Marcelino PO, Franco A, Almeida DF. Cerebral venous sinuses
in  both
endovascular treatment and stenting [J].
2017, 23:84-89.

Mokin M, Lopes DK, Binning MJ. Veznedaroglu E, Liebman
KM, Arthur AS, Doss VT, Levy EI, Siddiqui AH. Endovascular

treatment  of

Lesczynsky A, Climaco Pereira

thrombosis transverse sinus and torcula: Multistep

Interv  Neuroradiol,

cerebral  venous thrombosis:  Contemporary

multicenter experience [J]. Interv Neuroradiol, 2015, 21:520 -
526.

Wasay M, Bakshi R, Kojan S, Bobustuc G, Dubey N, Unwin
DH. Nonrandomized comparison of local urokinase thrombolysis
versus systemic heparin anticoagulation for superior sagittal
sinus thrombosis[ J]. Stroke, 2001, 32:2310-2317.

Ziu E, Haley O, Ibrahimi M, Langan S, Simon S. A Series of
Cerebral Venous Sinus Thromboses Treated with Intra- Arterial
tPA infused over Ten Hours with a 0.027 -inch Catheter and
Literature Review[J]. Cureus, 2016, 8:e654.

Li K, Ren M, Meng R, Ding Y, Rajah GB, Wang F, Ji XM.
Efficacy of stenting in patients with cerebral venous sinus
thrombosis - related cerebral sinus stenosis [J]. J
Neurointerv Surg, 2019, 11:307-312.

Chen CW, Wang QJ, Li XF, Lu ZM, He J, Fang QR, Ke XC,

Duan CZ, Li TL. Stent retriever thrombectomy combined with

venous

local thrombolytic therapy for cerebral venous sinus thrombosis:
A case report[]}. Exp Ther Med, 2017, 14:3961-3970.

Drofa A, Kouznetsov E, Tomek S, Wiisanen M, Manchak M,
Lindley T, Mitchell S, Hui F, Breker D.

Endovascular Management of Massive Pansinus Thrombosis:

Successful

Case Report and Review of Literature [ J].
2016, 51:318-324.
Qiu ZM, Sang HF, Dai QL, Xu GL. Endovascular treatments for

cerebral venous sinus thrombosis [J]. J Thromb Thrombolysis,

Pediatr Neurosurg,

[32]

2015, 40:353-362.

Ilyas A, Chen CJ, Raper DM, Ding D, Buell T, Mastorakos P,
Liu KC. Endovascular mechanical thrombectomy for cerebral
venous sinus thrombosis: a systematic review [ J]. J Neurointerv
Surg, 2017, 9:1086-1092.

Styczen H, Tsogkas I, Liman J, Maus V, Psychogios MN.
Endovascular Mechanical Thrombectomy for Cerebral Venous
Sinus Thrombosis: A Single - Center Experience [J]. World
Neurosurg, 2019, 127:e1097-e1103.

Siddiqui FM, Weber MW, Dandapat S, Scaife S, Buhnerkempe
M, Ortega - Gutierrez S, Aksan N, Elias A, Coutinho JM.
Endovascular Cerebral
Venous Thrombosis: Study of Nationwide Inpatient Sample
2004-2014[J]. J Stroke Cerebrovasc Dis, 2019, 28:1440-1447.
Lee SK, Mokin M, Hetts SW, Fifi JT, Bousser MG, Fraser JF,

Society of Neurolnterventional Surgery. Current endovascular

Thrombolysis  or Thrombectomy for

strategies for cerebral venous thrombosis: report of the SNIS
Standards and Guidelines Committee [J]. J Neurointerv Surg,
2018, 10:803-810.

Tsang ACO, Hwang AC, Chiu RHY, Chan DYC, Tsang FCP,
Ho WS, Lee R, Leung GKK, Lui WM. Combined aspiration
thrombectomy and continuous intrasinus thrombolysis for
cerebral venous sinus thrombosis: technical note and case series
(7. Neuroradiology, 2018, 60:1093-1096.

Lechanoine F, Janot K, Herbreteau D, Maldonado IL, Velut S.
Surgical Thrombectomy Combined with Bilateral Decompressive
Craniectomy in a Life-Threatening Case of Coma from Cerebral
Venous Sinus Thrombosis: Case Report and Literature Review
[J]. World Neurosurg, 2018, 120:485-449.

Avanali R, Gopalakrishnan MS, Devi BI, Bhat DI, Shukla DP,
Shanbhag NC. Role of Decompressive Craniectomy in the
Management of Cerebral Venous Sinus Thrombosis [J]. Front
Neurol, 2019, 10:511.

Westwick HJ, Obaid S, Bordeleau-Roy F, Truffer E, Weil AG.
Surgical Superior Sagittal Sinus Thrombectomy in Refractory
Thrombosis: A Technical Note[J]. Pediatr Neurosurg, 2019, 54:
212-217.

(Wi B 47 :2020-06-09)



