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INERNENERATY vV MEREB TIE, BERTBEBRSEZHTDMES(C K O RHRSZHINTIRE(C. BRSO I ZS I8
BSBICRRZEEI DI EHELK, SOICERNERZET 3. REKINIOERN. ERERBOEHHES
FBEREFEE ZGRERNERERD. NBKEER >+ Y MNEEOA. RFKHNE Pial arteriovenous
malformation/fistula(AVM/AVF). vein of Galen aneurysmal malformation (VGAM). dural sinus
malformation (DSM) (CDWTH#IERT 3.

Intracranial arteriovenous shunt (ICAVS)%48)

INBRXBNERARS v~ NEZE(S. subpial. subarachnoid, dura. extradural DFEEZFMIIC K > TUTIER TS
na.

Layer Disease

Subpial 1) Pial AVM(nidus type) 2) Pial AVF

Subarachnoid 3) VGAM

Dura 4) Dural AVF(DSM with AV shunts, infantile, Adult type)
Extradural 5) AVM of bone, soft tissue, skin

&8

1) Pial AVM/AVF '

INRAENAREZDH) 80% N HIMFATE. 20%H' 20 MU T CEME B> TE D NERENDDORAE UTHRD
SEENSL). Pial AVF OSEELS <. 2EENEEMESHZOA 1.6-4.7%DREBE EBRSESN. 15 ZAT
TR 17%EBENE <D . BALCHURTERENSWVEETHD. HPHHTRIET D563, KBE. 5B
EALM. TADA. DAL, BEERRE TRIET S. RED subpial THD=HHAER hydrodynamic
disorder (FRZ > THEREDZ ENZV. —ARANDEEF—BRED ERRICET LIRRGEEN KD S
ns. BFTOMNERHIE UD 2 & HHS. Congenital Tl Osler-Weber-Rendu syndrome(HHT)+° capillary
malformation arteriovenous malformation (CM-AVM) syndrome ([CBSE T 2 Z &EH'H S ¥ HHT T(E 10%
[C pial AVF Z&# L. pial AVF Q¥ HHT Z&#9 3. ZEM pialAVF (& HHT O&HEENSL).
HHT [C&#9 D pial AVF (X 1-Bcm D Z &ML, TV kL, REM. single hole @ macro fistula, &E4F
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FICZ\EEDH D . CM-AVM DA, RASA1(5q13-22) 8 FDERZRERICK DI D CM-AVM1 TlE
7%IZ pial AVF Z&# 3 5 & SN BERNRELN D BRI ROBRRPREFEDIENHGBEETHS. CM-AVM
2 (&, EPHB4 DEAZER(CE>TELS. £7/=. CM-AVM1 F7z(F 2 EDEH vein of Galen aneurysmal
malformation (& 19 BlERE = TL\S ® . Pial AVF ® Angioarchitecture & U TId single F7z(& multiple
feeder T single drainer. varix ODFEEZ LD EAZUN. 15 BID pial AVF DIRSEHFITIE. single hole
fistula A% 12 $1(80%) Td D . Z{izlE temporal lobe(26.7%). frontal lobe(20%) & #E=. multi-hole fistula
(& frontal lobe(13.3%). parietal lobe(6.7%) Td o 7=. Feeder (& MCA46,7%)h'&xHZ <. BUT
PCA(13.3%). ACA(26.7%). ICA(6.7%). VA(6.7%) Td& o7z ". Drainer [CDWL\TI(J. superficial venous
drainage (80%). deep venous drainage(20%)T&® o7z. &7z 15 HIDA. Ectatic venous pouch/false
venous aneurysm/venous varix A% 14 I, Pial venous reflux 2t 13 fill. Venous ectasia A% 11 Il & &2k
Zit h* % < . Flow related aneurysm2 # & 47 < . transdural supply 2 . Pial venous
stenosis/thrombosis1 BITH o 7z. BFER(E. FEREMED SMEREENBTIN(83.7%: MEREE).
BB fistulas site ZRAEIE2Z & THS. LIS liquid embolic material (& NBCA h'% < $R&E. &
&N, fistulous site @ just proximal (31 J)LZBEL T flow reduction ZHAT 5H%EP. ectatic
venous pouch [ IILEBEBL TH S fistulous site = NBCA THEIEIZENHD. TLMED
extensive thrombosis Zf5 < BT two-staged TEEZTOZEHHD °. BHIEICDVTIE. MTEDOH
FEIRSEERBMAY 12.6% (FERM:7.4%) LRESIND P FFC multi-hole fistula TEY vV kD% EFET D
DROBHHO. FERK liquid ® migration [C X DEAREAZEICH S MERBEALMD U RONH D IH+5H
(SERDKRETHD. EBRDOEFIZLTICIRTI B(Fig.1)

Fig.1 64 A 5 R/CM-AVM
A) R[&5% B)3DCTA C)MRI D)R §FZE(B/F) E) R BREGmsk/ B ) F) R 7 E(hsk/1A5)
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2) VGAM

AL Y REIMAIEKT 2E&EE (S Lasjaunias [CKDUTCDFEND

1. Vein of Galen Aneurysmal Malformation (VGAM)

2. Vein of Galen Aneurysmal Dilatation (VGAD, Pial AVF)

3. Vein of Galen Dural AVF (medial tentorial dural AVF)

4. Vein of Galen Varix (no shunting)

VGAM (FREAEHAD AT =R D ENERARICEE S5 3 2 81E2AR S 2 T, velum interpositum cistern & KT
quadrigeminal cistern D HETRECEFETD Y. K BRETRICHZ7H. BETHRELD HETE
SMEDFENEENERULPT L. VGAM DE7ERR(E. median vein of prosencephalon &IE(EN
284 6-11 BOBICHFET DARIESRDERERMR T, T DFRIFZBHMIEK vein of Galen £723 ', Median
vein (FIEB® internal cerebral vein EEBNSRWNEINDD, ERICENDHELHD. REEAR(EA
KIS FEDBART D D, MAIFTAINENATE BT R VRIS EREMN A VT, CORHBHICHEAEIND
quadrigeminal artery A5 932 E&HZL\. BIXRBIIC thalamo-perforating artery 4. posterior
cerebral artery. superior cerebellar artery ZXEDN S D dural branch B RET D EHHD. RN
[Z(& VGAM (% choroidal type & mural type D =DICD(F5NDH. BEEEH D ZFDIERIKAET(E
2L, EBEEY(C(E. mural type TIEHLSR U7z median vein of prosencephalon D&#ATEE([C—D7RL\LEL
B fistula H*fF7E L. choroidal type TIEFBIRD R v kD —20Z 5 U THIfRA@ICHAT U7z median vein
of prosencephalon [CZ# D fistula ZR2a 9 %. Choroidal type (FF4E'RHA(C high output cardiac
failure THRIET D2 &N'E <. mural type (FFLIRHAIC hydrovenous disorder THET D Z EHZ L.
Zhld. high flow shunt DFEIC K DEARETLED/ZHICE DEERIINEEZS T, BEILK. KB, B
EEBREEENDS D, COREHNBRAMICETIDE, BEZDPOE U RRBMEB DR, INE
TOEZHEDRBRVRD U RAMDOEREENEILARDFEZ O, melting brain syndrome EFE(EIN 3. J8&E(E
IRENARBVZBASINAVEE 1 :BIRT, ZMRMERE(ICSIEHRLWTCRALEY Y 3V TEERT 3. SE0ORAKNE
EEMERYEZB U\ T, proximal occlusion [CRS5BRVWKS Y vV MM ZRIRICIEERRBIHSH T
FAZET Z2ONRET, VvV NENFEE (SRVBECEE2HEMETICERMZTS . 1 DDEEIC
FATEDEFEIDE 6mi/kg ETZERAET DN, EBRICIE 10mg/kg <SWVICRBIBEHHBL).
VGAM D& ARSI DB TRESIR & BIEZIF LR & END DY ERETRT AVF @ shunt AL 9 B E.
FECRERAME DFBEIMBEEINTL 2HEHH D MHH SEERMN TR EBOEMZAESEINET
(F7ZLY. JBERICK D AVshunt HYER UTc B DIREBERATR (X, THREKERATD S lateral mesencephalic vein
ZNUT, TV BRIV ESBIREICTRE T 22 &ML <. Z05E. AlBEKR T YOV (Caid 3
AT 0VHA Y EFEND. RICEEEROREEE UT falcine sinus V%7 L SSSARET DI
— hH'BEET 2HIHRERT B, BEDROD tips & LT, Komiyama SHERE U TL\DH, FEIREBDISS
(C(FEFENATZ AR ICHER U T, ERISBEZIT SBRICE 4Fshort sheath ZIMEEITICBHOETHER
ZHESHUOHDIFTTRBALZIHSERMZITSONEATH S 9. FRAL(F, EFEERSORRP
Vv Y RRENZWGFEIC, FERBICEHKOBICHEIL TMERBERZITADRR ITNIEERSBELVKR TS,
YIESEER TR ICHEFSARICH A U TL\z 4Fshort sheath % 3.5F umbilical artery sheath [CZIR U,
wet H—E THEFIHHNEZRLBVNE S IC U THEFTERIL— L DREFEZTL. 2 BEDBEROEE 7Ot
2)L— K ICfEZTUWLWS. (Umbilical vessel catheter retro-exchange technique(U-RET) for repeat use of the
umbilical artery for neonatal vascular intervention). EFRDIEFIZLLT (CIRTRT B (Fig.2)
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Fig.2 VGAM (A-C) Right internal carotid artery angiogram in the lateral view (A: preoperative,
B:just after the first embolization (day4), C:just after the second embolization (day9), (D-F) Left
internal carotid artery angiogram in the lateral view (A: preoperative, B:just after the first
embolization (day4), C:just after the second embolization (day9), (G-l) Left vertebral artery
angiogram in the lateral view (A: preoperative, B:just after the first embolization (day4), C:just after
the second embolization (day9)) (white arrow : rt posterior choroidal artery, double white arrow: rt
anterior cerebral artery, arrowhead: the shunt, double white arrow: It anterior cerebral artery, double
arrowhead: It posterior choroidal artery, black arrowhead: another shunt)
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3) DSM

INRDIEIRSNERATE (S, IBIREATR DR E (C & dural sinus malformation (DSM) , infantile dural
arteriovenous shunt(DAVS). adult DAVS O 3 &
HBCoFTonsd. DSM (&, BREATELNZDMEE (C K D ZRGILERZR S (giant dural lake) H DT,
BEFBMEZHES DD EHELRBVEDNH D, RARICHBEIRZHT TRERIC torcular, #EEAMRM DML
RHBDE. WEBEZHINDBEDHD. IR UERREEEFH SASBICMENTE S EQAHNH
D, BMOREBEZSPSS (CREREEELT. MIMRHEADHRSIHEITT S & kasabach-Merit 1
RICES . facial vein 2/ U TORBIMITEORZDME. M. MEOREICKD. FHERHAHN S,
RHAICHNI T, DAL, BEILAVCREELE, B8 WNENGESTITBERTREL., BIRERESD
REFEENBIMERNEE NPT <, ZNLUNDRKRELD HFEEEL *2. 5&(E VGAM E@EHEKIC
shunt S ZFABS EDRENH DD, MEMOERZHRFI D79 (C giant dural lake Z 37 )L NBCA
TEEHAZELURBVELSICU, iMEANND VIR S Z80-iBZ T 2560H3 . Ishiguro 5(&., &
BAREY & IR ERAMBV M Z ERPEDV (CHEIT URIFRBRIBBZ R o ERSELTWVWD 2. AMHEABERIC DUV TIE,
RO 5722234 giant dural lake DMIRLIC K DKBEN S S5BRDBILZEZTLTHBEICE. KR
HNoDRRLBWER L F—IEREE TS, BHHOKEESBICDOVTIE, MNEBEEEIEITSIZE
([C7#23hY. superior temporal vein A5 facial vein NDQRIGIMITEEZEELRBVWKL S ICRTZ@EBSE
BOAVERETDIEHEETHD. EEDEFIZIRTI D (Fig.3-6)

Fig.3. 23 days-old boy was diagnosed as dural sinus malformation. He was treated with
endovascular embolization. Preoperative angiography ( rt common carotid artery (A,B), It
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common carotid artery(C,D), It vertebral artery(E,F) (A-p view: A,C,E, lateral view: B,D,F)
demonstrated the shunt which was fed by rt tentorial artery, rt posterior meningeal artery, It
tentorial artery, It posterior meningeal artery, It middle meningeal artery, and rt superior
cerebellar artery. The left transverse sinus was mainly occluded by the coils and NBCA (G:A-p
view, H:lateral view). Postoperative angiography(l,J) on POD38 revealed nearly complete
occlusion of the shunt, cavernous sinus capture (white arrow) of the superior middle sylvian vein,
and the collateral venous outflow of superior temporal vein (double white arrow) and angular

vein(black arrow).

i

Fig.4 echo (Dayl) Fig.5 CT (Day1) Fig.6 Macrocrania, dilatation of STV(black arrow) (Day23)
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