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Abstract:

H K B IR PH 28 i o LI AR [l R i & AT L. B 9 5 I RE
J&E L 7= Pial arteriovenous fistula (Pial AVF) % #8& L 7= ® THi 5
T 5, GEM T2 B, 201X E, HMREZE - 45 M1 PHZE ISR L C
Penumbra system & X 2 Ifif2 B YL L % i fT L. mTICI 2b( M2
anterior trunk IPZE D L ) HEAMEZ G2, 1HREEZ D MRA B
ACclEEEBEMBEL Y, BRBRIRFCHTER L & o 72,

201X+5 B Z LY~ amxr I n, MRIBRECHH
DETECEE THIM 2D, DSA i %#{T->72 & 2 % Rt. central
artery & Vein of Trolard @ [ iC LA X 38 8 72 2> o 72 AV shunt #' fif
BIXNT, nidus x DT, pial AVF L&MW L. BHEEA IC X 2 shunt
point DMEWF Z 1T o 7z, MihAT R 2 5 MR BIELRKBICE L 2 KE
HiRo ML RIEORKEL Zo-db DRI NI,
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Pial arteriovenous fistula (Pial AVF) (3, MM 2IMERETH 5,
PLHET X, arteriovenous malformation(AVM) ® subtype I 43 $H & 11 C
W7z U2d B ERIRR IC nidus AfED IR A ICHZ L CREEI NS X
I o7, MEBEIRZTDICEHAL2E o TR w2, AW
THIMFERE 2% < P, HMMBEM O RFRMBEITTFTERAR L OW®E
bHY VBB ABEIPLELEZLONTWSE  SH b bIT,
A KM B IREA %2 i &f L Penumbra ¥ X 5 4 (Penumbra Inc.
Alameda, CA, USA) T X 2 BEBY M AR MR %2 fafT L. BE 3 2
MBI ICHREICHE L 7= pial AVEF 2B L 72 © T, CHAYZ &



rEOWmET 5,
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REW 2 72 5% B
BEAETE « FeE 1O 55 M By i f 28
BURHEE © 201X F Y H A MAREZE - 4 p K B) IR EA 28 (M1 P ZE) ic i L
T rt-PA#rFE %S X " Penumbra ¥ 2 7 40 X 3 Il 4% 8] I i %
#ifF L 7= (Figure la), Aspiration pomp & & 2 W3 % » 1}, @ H
Separator % w72 2° b Penumbra 4MAX reperfusion catheter % Ef]
FEHAL oo RIMEEBEILL . TICI 2b( M2 anterior trunk (%
FA%E D % £ ) HBE % 15 72 (Figure 1b), B Bl @ ¥ © Rt. ICAG T i3,
Vein of Trolard 1% Superior sagittal sinus(SSS)#* & Superficial
middle cerebral vein(SMCV)7jm ~ F {73 % —&RIi TdH > &
(Figure 1c), MBI E o 1M % o MRA # % T i3 M2 anterior
trunk O HHE D MER T, fNEOREITRET 1 » HE D ABE
& % #% T modified Rankin scale (mRS) 1 CHEB & % -7,
ZORRTIELEMBAREIATELT, ZRTPHEEL L TTIEY
N7 7 U NI & e, Akl THREZ ATV, 201X+5
FZHICKESE2EC LY ~BEaMEI i, BHE MRI- CT &
TAHATEE (PLEimE) EE T HIL %2 (Figure 2a), ABE & 7 -
7. DSABHE %17 > 72 &£ T A, Rt. central artery & Vein of Trolard
O fEC 201X 4F o I A B 1T R I 13 38 % 72 2> o 7= Arteriovenous
shunt(AV shunt) 285 b N 7= o H I EE 23 L AT A T H o 72 23E R 13 8
BEThot, 27 A ICIT o7 DSA#E X b AV shunt 2% B %
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Wi (Figure 2b) L. B HIMLFFi D 72 BT IC X % shunt point @
Wrz Gt L7z A7 770 vaIREL, ~XY VEMZIT-
72 . Tt A (Figure 3a) : shunt point % H .0, IC craniotomy % 17 o
2o W ZYIBl 3 %2 & AV shunt AHFEET MO S FEIZEEL
H#E LTk, ~EYT ) volkEdH Y., BRI < BT Hi
DIFEHEZTRBET LA %Z#ED 7=, AV shunt B O < b K %2 HEE L .
I %& 5 3& © denude % 1T - 72, Vein of Trolard 121X, WHRYIC IEH
FEVL & A% 7 IR I & AV shunt Z#&EH L 28 IRIM2EEL T,

AV shunt |3 Precentral vein(Vein of Trolard)iC & i 3 % cortical
vein CFEL TH Y, BEFHIIE venous pouch ZEH L T w7z,

Feeding artery & 72 o T\ % Central artery & Precentral artery 2
O il WV EAR 20 venous pouch Wi AL TWw 7, fEFIKIE central
sulcus DEH £ THE W TFH Y | nidus TR D &2 o 7z, T D2 W
WY pial AVF & # 2 b7z, AV shunt (37 B R G &Ik 2 & FE B A
k2> O HEWT L 72 I RT R & U TR B ORCE IR 2R R I B IR o I AR L
EEZONDFTR AL N2 (Figuredb), T 8K HE IR %2 # 5 L
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A7 % 531 Precentral vein 1& FAT1E (SSS J71m) IC&E W 77 M 28 & 1L
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FER R W & 2R L 2%, DOAC(Direct oral anticoagulant) i &
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Pial AVF i 1 Ad L < ITEHE D pial artery % feeder & L T, @K 1
AR D cortical vein % drainer & L TH Y | nidus 2 H 3 % AVM & (F
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DIFEICH L TIE, WIFhoRFEETHHRELEE 2 o052, HEEL
DIRE P eloquent area CHET 2R CHEHEIPNHERFEZICEL T
. MEHNEBRBEIPAEMEEZLONLSZ, MENBEICHY LW ER
Y& & L Clt. balloon % coil. glue, poly alcohol, Onyx @ # & ¥
"985 % % A3, shunt point 2858 2 ICH MW T % 72 \v» £ £ draining vein
ICERYIE A L. venous out flow D {2 % 1\ 7= 5 & 13 R M
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BICOEEPILETH S5, Yang b 2D review I X 3 & [EEM I
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(draining vein) WCHE N E L 2b D LtHSh-, —HEL %~
cortical vein IC ft 4 % (KK )& & L T angiogenesis 2855 E X 1L, %
RO FHEESEZ 32 i X VA% L 72 cortical vein i J5 Pt
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Figure Legends:

Figure 1la.

Right internal carotid angiography showed occlusion at the M1
segment of the middle cerebral artery.

Figure 1b.

Penumbra reperfusion catheter was advanced to the occlusion site
and thrombus was removed. Right internal carotid angiography
showed the right M2 anterior trunk occlusion (arrow) after multiple
pass. (TICI 2b)

Figure lc.

Right internal carotid angiography of post thrombectomy. —Due to
a residual thrombus, contrast medium stagnated at the right M2
anterior trunk (Arrowhead).

The flow of precentral vein was descending from SSS to SMCV.

Figure 2a.

Axial plain CT showed subcortical hemorrhage in the right
precentral gyrus.

Figure 2b.

Right internal carotid angiography showed a pial arteriovenous
fistula with feeding artery arising from central artery. A pial

arteriovenous fistula drained to the vein of Trolard (Arrowhead).



Figure 3a.

Intraoperative photograph showed precentral vein (the vein of
Trolard) changed red vein(arrows) and there was a venous pauch in
the side of precentral gyrus. Feeding arteries assembled to the
venous pouch. (arrowhead)

Figure 3b.

Intraoperative photograph. — The vessel (arrow) in deep portion

of central sulcus was recognized as thrombosed vein.

Figure 4.
Post-operative right carotid angiogram showing complete
obliteration of the fistula. The flow of precentral vein was

ascending to SSS. (arrow)

Figure 5.
Schematic drawing explaining a possible mechanism for pial AVF
development.
A: Normal venous perfusion. The cortical veins from frontal lobe
perfused to SSS and those from parietal lobe to SMCV.

B: During of M2 anterior trunk occlusion, venous perfusion
pressure from frontal lobe was lower and the cortical vein seemed to

be thrombosed.



C: After recanalization of M2 anterior trunk, venous perfusion
pressure from frontal lobe was recovered and venous pressure of the
occluded vein locally increased.

D: When the patient bled in the precentral gyrus, the pial AVF was
indicated with drainage to the cortical vein connecting to the vein

of Trolard.



Figure la.

Figure 1b.




Figure lc.




Figure 2a.

Figure 2b.




Figure 3a.

1) Intraoperative view 2) Color map during ICG injection  3) Intraoperative view after
removal arachnoid membrane

Figure 3b.




Figure 4.




Figure 5.
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