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(H W] 360 o ik # Ik i 4 fE Xk L T, Penumbra catheter(PC) %
M Rk meRINEEZRITL., RESHERZE 2O TWE
T2, [FEH]Y EH 177 BE. RREMELSDETHHIM (local SAH:
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M B Ak JA I A JE (cerebral venous sinus thrombosis: CVST) X £ ©
HEEBETHY ., T OREXRITITEM 100 F AB7~ZDH 5 N wvwbdbn,
2 Hd o 0.5-1.0% & X I Twbd D, FHRHRLLTIT. EEHEDD 3
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W PLEE B T H A, EFEREROIMER N O REPERL S
2008 RREERLP D L VT, S E, CVSTICH L
Penumbra catheter (PC)% FH 72 £ & Uk Wy I A& B U 25 %h B W < &

o7 3YEBI 2R L 2720 XMW EREZMNMZ THET 2.,

[ JE il $2 /R ]

(EEBI 1) 77 m 5 . KK,

WHRE 4 H»0BBRK - - »F v - -BHBEBIrPHHEL, XRE
EXREITARAECOoOFERDIDEHLAZZDE B2 A2 & o7z, HIE
CT CHME-FHHEECRRHDMW 2 D BT HIM (local subarachnoid
hemorrhage:1-SAH) % 3 ® (Figure 1A,B). A A X Y UH I T # o H &

b H o o EMN SAH O Z W © AL & 72 o T w72, K Bt I



O I’ R T PT-INR:1.05, APTT:24.7 ¥ . D # 4 <= —:34.7
pug/mL & DX A4 ~—FlE%E2xRLAEZ, EFHM MRI (T2°WI) T k&
R & IR W (superior sagittal sinus:SSS) & HEH IR CKE S 2 2 L

T w7z 2 (Figure 1C), ¥ W HEAMA ERAB I N T i r2 ok,

p=14}

FHoMMEKRLERMICAR L ERKES R L. BEERICT -
72 cone beam CT T4 I 38 ZE ic i WM 2 2 ic BHHE L T w &
(Figure 1D), Il & & ¥ M & <13 SSS » b f B & Ik o B % % &
% 7z (Figure 2A,2B), BEbH icBACTCHRFANO # 7 — 7 A Il & W% 5
L2, TTENEHRT 70 —F 2o BRr2r, 4 F7 4%
— 2D EFFIKMAIE» L ICEAL, SSSETCTEDL B2 o7, £ T 8Fr
Roadmaster 90cm (27 v F~= v, B )2z G NEEHEMRICHE L E L.
A S R B GE 2 & B FF IR W I 0.035-inch Radifocus guidewire
180cm (7 V& W E )2 —HEEFX ¥ T 272 r— L+ ZHRAL L,
% D % Marksman % innercatheter & L T |l v T ACE68

(Penumbra, Alameda, CA, USA) % SSS W ICFE L . & Pr & Ik &

I\

% 1T \» (Figure 2C), it o /7€ & #i A % fE 7% %% i< SSS @ # [d i 2
5 confluence ¥ T @ #ij <., Il ¥ WA %17 » 72 (Figure 2B), %f I
3pass H Tl ACE68 N @ #i yii Ifl 28 1k £ o 72 72 ® guiding catheter

NHicw o> < hE 2RERFT &, ACE6S8 i ic 3 £ X 2cm 2 EF o 78 & 1l

(B

B2 AN DA A T\ 7 (a direct aspiration first pass
technique:ADAPT) (Figure 2D), W #& & # T (X SSS o #f H ¥ ok &
L T 7 (Figure 2E), ffif% 13 H 4 ACT fii 150-200 & L . 10,000
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B/ HT~>) vftzhmlL., it 7HEH» 7 —7 7V v %
HL.,. I0HHIE~XY vy b7 —77 ) vy E2. &
TEBEHEMK T Do~ &5 PT-INRIT 1.6-2.6 @ i < FH % L
o AT T4 v CHE 51% #HMHEE 45% ¢ KT % @8 ® 72
B, 74w —T v 7TREEMHEICRER-> THbH, HEICX 2 —#MEOD
K™ & ML, AW ICHEREE CVSTEZHLZ., BEMWRY ~v©
V77— v a v A~BY MEBEERIEIEWHELLZ, 27 HE O N
MmE T CRFRMAOME & 51 k®EL (Figure 2F), i 3 »
H 12 modified Rankin Scale(mRS)0 T H E£EF & & o 7=,

(iE B 2) 60 mk 5 1
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HHWE 5 HAi» oM - BEAKRAPHEHHAL., EKCTCEKE O Z M
THE®HEIN Tk, RELAEAEIH T AL Ao TWw 2 EEER
RLU. amxte o, Kbk GCS (¥ E4V3M5 < & & % kG -
KA YE - HARAKERH Y, MWHEAETIF PT-INR:0.95
APTT:24.6 % D £ 4 = —:6.5u g/mL BUN:22mg/dL + v v v v —
7 v Frur v vy#ELEWK(TAT):18.6ng/mL 7 7 X I ¥V a, 7 7 R
I v A vere x —8EHAKPIC):3.6u g/mL  von Willebrand i %
482% P B 398% A — T X T v FaT s 7 v b 1.33CThHo i,
B CTcREHRKRFANICERES PE DL S N (Figure 3A), MRI
FLAIR CH KB X CHE3IMEHMBMCLEHEHEOERFE S H» 5 Y
(Figure 3B)., T2* WI T ¥ SSS A {K{Z %5 % 2 L T v 7= (Figure

3C)e MK~ 5 o1l % ¢ 572 CVST % % v, 10,000 ¥ iz /H T ~

1



)it e B L. MILEHRE 2EHITR >, SSSO® T 2/3 F

N
/.

X0 R B OIR W . A S IR IR . M BIR R . A N K K EFOIR .
fl Py oSE EEIR 2SN R T & o 7 (Figure 3D-F), Il AT B 13 & 2 -
., MEHO S s ABED LNz, BaAaoIlteBE Mz »
5 Z & ¢ L 77~, 8Fr Roadmaster 80cm # A N S # Ik ic & L 4Fr
CeruleanG 127cm (X 7 4 % v b, HE) 2l H» 7 —71r2E L T

e ORI

-

CHE L 72, Headway 17 (MicroVention TERUMO,
Tustin, CA, US ) - Chikai 14 (MIH A v 7 v 2  ZWM) ofMlisab
H CHEHBEARORFEIIKEKE 217w, 2130 &Ik JLH P ZE L
T w3 Z & 2HB L (FiguredA), BRI & & ® @& L 72 4Fr
CeruleanG 127cm 2» b v 1o ¥ 5 — ¥ 60,000 . Z EHmIC&E G5 L
7o X, Galen # Ik & B & Ik W % 17 & 7 £ )¢ Headwayl7 % 3 &
L. ve*F—+%30000HfME2EEHECHEEL L, £ 0K,
ACE60(Penumbra, Alameda, CA, USA)¢ 3MAX(Penumbra,
Alameda, CA, USA)D ¥ X 7 4 % SSSH R T cHFEL ~2%. FAT
g cCoMBLAHAEL TSI LR EERAL., 22 bREE T
"L &M & ¥ C running aspiration % {7 » 72z, Headway %
M BN EMCCcFE L., v *JF -+ 30,000H62HHKKIICKS
L 7= (Figure 4B)., % 1c ACE60 # &R & » & & E W3 % » O
S KN SEE IR EE ¥ T running aspiration % 7 7 o 7=, [\l 4 I
o %S B oREE LXOCHGIME 2RI (Figure 4C) ., & Ik W o
M %EIESE S 77z (Figure 4D-E), 2 o . AW X 14,400-
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L T w7 (Figure F), B EHK T 0 8
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b — T RT VvFaTFT TSI VD

D, HBHMER RS, ZofMoG HENWRAREDIFA DL 2ol &

=3

el EME CVSTE LA, i 1 > HH® MRI Tl K o

FLAIR @ 1§ %5 13 & L (Figure 4G). ffi# 2 » H H ic M & B #& At &
&<k X F 1 mRSO CTEPBEL 72,

(FE B 3) 19 m 5 ¥

HWE 2 8B A2 6 &EIEIRPDH Y 3 HAETICEROHEF» H B
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s L2 L, WEREHGUEHENREEZEIE o 22D KA

ik &, KPBEKE o GCS 13 E4A4V5M6 © MMT3/5 2 JE o G A M &

(\ig

R, MHmAE . PT-INR:1.04, APTT:25.7% . 7 4 7
y J — % v :288mg/dL., 7 v F b v v vyI:81.0%, HEIMHEM CT
Tl AT EICRFE LA E D SAH & SSS W I dense clot sign %
# 7= (Figure 5A), MRI T2"WI T (¥ SSS & K & & Ik ic 1% 1 5 %
W w7 (Figure 5B)72®» | BRAaA MM EE M EZIT R > ., KH
ks L SSSH»r o AEEHMRAERToMMB L ARTHbH CVST
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LWL, BEIRE oMM EBMENTH o kO IR
2> 5 I M | I % 3 & 7~ (Figure 6A), 8Fr Brite tip (Cardial Health
Japan, Tokyo, Japan) % guiding catheter I fifi H L . Penumbra
054+032 (Penumbra, Alameda, CA, USA) % SSS ic # & L |
venography TIl#& @ {7 % f & L 7z (Figure 6D), v 7 ¥ & — &
120,000 H fr %# g AT ¥ 5 L . & 5 I Penumbra054 < SSS % &
confluence 1T 22 F T It W5l 2 17T 7= - 72 o M 2 < B & & I &
% BEINE R, Bicve ¥+ —+« 120,000 fz % BmiEs5 L
oo AR TIL SSS L K EBAK oM AW EL T (Figure
6E), ffi & ~ % U v ic X % H & @ % % (10,000-14,400 # fi2 /H ) % ik
L7z HBRAMMEIZY) "BV F—32a vEITIH>LIICEoTHAIC
HELEZ, 37 ABRICHMBEERIAECE X T mRSO TR & & -
oo ABih s X U020 12HMBICIT R > 7% 28 HOOIMMKBKE T
ALY F Ve vk ABEETH Y, CYSTO HKW I Y v IiEHEIK
EMRBE L Z2W L7z, TEROBHAED PT-INR % 2.0-3.0 © & B A T
L, MBEBEEEZMHEL T w3, GEG 3 W& R E®
2014 4 24 %5 p 78-83 ik s, 2 F 4 7 HIK XY §x 8@ %2 &

T W A 8))

[ # %]
CVST 2 i Ifl 5 & % ® MR venography(MRV) T HEE Z W & 1 %,
CVST # & 5> Wi pr L & L CIZBEHHEM CT BAE D dense clot sign
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X F o ns ., BRER 2% RBE LK O, T22WIL 2 X b HHLE
T hTw3 'O, T2'WI FWiERHRICX»IMBEND
deoxyhemoglobin # K f§ 5 & L CHfiH 3 2 2. CVST o & % # I«
BT 90% 0 K E cM# 423025 - L 2&KECKLTHE
IR EES 22T 2 L 0oMEndH 25 11,
CVSToH#ERE LTI, aEHICEI~~ Y v, BHEHcRY — 7
7 V) v X 3 HimEBEE 2T PT-INR 2 ZE# i (2.0-3.0) ic =
ybm =T Bl URE -FEREINATW D, MBBEEEZICX
PR @ E X 83-85%& Tk VY, mRSO-2 0#H & b 86%& R U 7
THEPBOLN T ZWED D B2, H-naHim- - BERKE 10%,
BT IE 8-13% ¢HEINT B bbb dH b 2, kiardbaHEH®L
b A~y vE ., BEHCRY -7 7Y YyARE X B
Bk < PT-INR % 2.0-3.0ic 2 v tuv — A3 23 4582 L CTw 3,
— 7T, BET AL RO R RBICHE Y B EH o m g E Mo E RS R
BAEH IR T B, Mk BRI X 5 B E KT 86-95%T .
mRSO0-2 @ ¥ #% R4 6l © # & 13 84-92%. ¥ 7= 7 Hi I - £ K 3 10-
14% T T E F 7-12% ¢ s CTHH, MMEBEEEOHRBFERMEILS S
A oo 2 13 R A T~ ot ) v B R R T % & E
R R AW R, HEEE o BBMAEWZ EIC XD MR
rRIHicHEIELNAREES2D B2, T HIK, vE FF—FL
tPADRFHESE2E O 3 2 & cHMMEEHIEDY 227 2T X
+5eb WIS, EM I, EHM 3o X5 MM EIEORERFE T
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IMEBERH oK GREE2BM T 2R cEr, TRLEH 20X 5 )L H
mERIR S o M T B 2 H 3 5 MEF R LT b Rk o BB E O E Iz
Tk E I 2 AT 55 2 T hEEMRIDMACTE S, MR
firo FH & LT, RAKMEAKIE. balloon angioplasty % .
microsnare, Penumbra ¥ X 7 &4 | Fogarty embolectomy

catheter, 2 7 ¥ P UV P YU = N—% Hul B HEEEE®DH. %
hExthofFoErHEINL T 20, L L., Ko dEEEE
e zhicmzacmBERNfTrsrHAGEDLDELZHETD 7 v X LA
TO-ACTHB CREAEER RINKD» o7 5 727 L TO-ACT
study T 1 AngioJet(Boston Scientific, Marlborough, MA, USA),
NN =V h T =T N ATV PP = N— BWEARBHESLG %
Hw<cofMBEBEBREPTbhA T, ROEHAZ T — T ri2 AWM
B sl RICAR o T Wik o2, AngioJet ® NV — ¥V h T — T
Vo ks RIREN T, AT VY FY FY =N =T
SSS I E 7 v & =% 4 XThH ozt E o bk FEE RS R
SN oAl BBEXFEZLLN D, 5 E O 3GEH T IME RS E%E
EBIR L 22, RKORH T —F7 A I X 2108 Wa M & B EEIE
DH AP L VR TH oL vy HETEHEBRL -, §IKFEMDE

FE R M AR E ETREAVIEFHCTCRERDDHAESL WD T, KA T —

>

T TH WG W2 ErL AR OEREKRET S HFEIPRDNEWN
ThHhLHEEZOLNDSE, RO T — TN IFTEFEHEIEARA., X b O
£ ® K\ Sophia flow plus(MicroVention Terumo, CA, US), React
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(Medtronic, Minneapolis, MN, USA) . Penumbra JET7
(Penumbra, Alameda, CA, USA), Catalyst 6, Catalyst 7(Stryker,
Kalamazoo, MI, USA)ZZ Y 2 E A I LT w3, 5%, Efl %2 HENL?
ol TR AR A R DL T N A RS 2Tk b AR
W2 b 2,

A EFUTICRIT I HOoFHREDoTL RKICX o TXYHREB2 O

mekEncx 3 LE2TCWVWE, —13. A4 272709 h 5 —7F

Py
1
5

v L Kl 3MAX catheter 2 b @ J&g At & Ik % %2 2% BA % & 62 © {8 &

CHMBTH 2L w5 e ThHhd, BREEIMRMFAANTHKI L TDHRE
FHE O i Mo fMEZIEMICIEE T 2 2L it i® %5l O
RKrx LF sz c& 3, 1. ACE60, 68 catheter 13 H 21 E &
132cm & % \» ® T, 8 Fr guiding catheter (¥ 90cm X » 80cm £ #%
EIR T R HCcH b, #5332 & T ACE60, 68 catheter 28 SSS

DX YoEf e M B SIKREMRMICD B EAMELE 2D, BZF. A
AFPT7AY - DBEEHRSLSEHFRKE» S L v ERR~®KA - FAT

5t M T B DI, T — TN

&t

B F iIC |3 biplane & i %
il L CIEm - fll@mo 2520 2%0MF cCBET L L Th
2, B F I SSSHoBMFEFRCEFERHHKRTCDOD #4 FT7 4 ¥ -0
e, @REIXAaTEoBEFEcEMERTCD N A F 7 A4AF — 0@

FILERITRNETH D,

T ic, MBERERINKGAITH > ICH o> CTEELTOL., BRAXLXES O %
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15 oy TS - Ty EICE N D
199, SSSieHhF—TreFEFIRBECEHRHT S, EAEBH LD
BEIKFA 2> b FET X B typel 1 55.9%dH 9 . H B & kA »
5 ® & SSS I 7 7w —F T E B typell RIiZ 31.7%. 7 # & Ik ¥ »
b D HT 7T v —F T&EB typell L 1T 12.3%& 1T Ww 3

( Gék¢ce -+ Bayarogullari @ 7 B ZE 1519)), ¥ %, HAX AN D SSS »
O IR ~ o B oY X — v i EA RN 50.7%T . 4 # (L2
38.0% 't T T W B A, HITE T 89% A A B E IR W ~ B i
e FLr S —vF 3 e owED DL, LD SSSPHZEE IC X
LT, #EMRWICH T -T2 HET 2EICERMEEOEE®HL
WS E. TFTAESKRBERRA?>» 507 70 —FBEH&EE LR
5, SO 3FEHTIEF. EHM 12 Type I, SEH 2 & Type II L,
it Bl 3 A Typell L & ¥ <% 2, Z oo, fEH 1I1x4HFHFHKIF
b GEH 2, 3T R AEBAEIKE2 LT T e —F L %k,

HEBc Wi EcHRAANOMBE 22 CERY KR EITNE
THhY ., iPrEFLELEREANEA2IHE T 2 0ELD 5, F &l
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Legends

Figure 1

A, B) Initial CT shows local subarachnoid hemorrhage in the
right temporal lobe (white arrowheads) and dense clot sign in

the superior sagittal sinus (SSS) (black closed arrow).

C) MRI (T2*WI) reveals susceptibility vessel sign in the SSS and

bilateral cortical veins (white open arrows).

D) Cone-beam CT just before angiography demonstrates
subcortical hematoma in the right temporal lobe in addition to

local SAH (black open arrows).

Figure 2

A) Venous phase of right carotid angiogram (lateral view)
discloses SSS occlusion (black closed arrows).

B) Schema of the sinuses: The SSS (bidirectional arrow) and

right transverse sigmoid sinus (TS) were occluded.
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C) Venography through microcatheter shows a filling defect in
the SSS, indicating a large clot in the posterior part of the SSS
(black open arrow).

D) A retrieved large clot through direct aspiration first-pass
technique (ADAPT).

E) Postoperative left carotid angiogram shows improved
antegrade venous outflow in the SSS (black arrowheads).

F) Left carotid angiogram 2 months after the procedure
demonstrates normal venous flow.

Figure 3

A) Initial Plain CT reveals abnormal high density in the straight
sinus (white closed arrows).

B) MRI (FLAIR) shows mild signal hyperintensity in bilateral
thalami (white open arrows).

C) MRI (T2*-weighted imaging) reveals longitudinal
hypointensity signal in the SSS, suggesting intra-sinus clot
(white arrowheads).

D) Right CAG (lateral view) demonstrates severe stenosis of the
proximal third of the SSS (black arrowheads).
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E, F) Vertebral angiogram demonstrates a filling defect of the
SSS (black closed arrows) and faint visualization of the straight
sinus (black open arrows). The left sigmoid sinus is slightly
visible, whereas the transverse sinus on the right side is almost
obliterated(arrow heads).

Figure 4

A) Selective venography via microcatheter reveals near-occlusion
of the proximal one third of the SSS. White arrowheads indicates
collateral flow via a diploic vein.

B) Schema of the sinuses during the aspiration thrombectomy:
Running aspiration using the PC is conducted between the SSS
and left transverse sinus (bidirectional arrow) in combination
with local urokinase thrombolysis.

C) Multiple red and white thrombi were harvested in the
aspirated blood.

D) Lateral view of the postoperative right carotid angiogram
shows partial recanalization of the proximal part of the SSS
(white closed arrows).

E) Postoperative left vertebral angiogram demonstrates good
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visualization of the proximal SSS (black closed arrows) and the
remaining clot in the SS (black open arrows).

F) Left VAG 1 week after the procedure shows good visualization
of the SS (black open arrows) and the SSS (black closed arrows).
G) FLAIR image of MRI 1 month after the procedure confirms
complete disappearance of abnormal signal intensity area in

bilateral thalami.

Figure 5

A) Initial CT shows local subarachnoid hemorrhage in bilateral
frontal lobes (black arrows) and dense clot sign in the SSS (white
ATTOWS ).

B) MRI (T2*WI) reveals susceptibility vessel sign of the SSS and
adjacent cortical veins (white arrowheads).

Figure 6

A, B) Preoperative right carotid angiogram demonstrates filling

defect in the proximal half of the SSS (black closed arrows).

C) Selective venography through microcatheter before
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thrombectomy shows irregular narrow lumen of the SSS (white
arrowheads).

D) Schema of the sinuses: Clot formation is found in the SSS.
Suction thrombectomy is completed using the PC (bidirectional
arrow) and topical infusion of urokinase.

E) Post-procedural carotid angiogram (lateral view)demonstrates
partial recanalization of the SSS (white open arrows) and cortical

veins.
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