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H
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=5
X
of\
fre)

T 5 FANY F99 HEE JadEgoy fEXmvketa EH s
ATHE SARle] AUt 1989d 39 30 oAl AlsE
AEo] FHY sttt 19899 3¢9 319 Alde HHbstdE
23 dFeol HHe Edoew A ¥ olojx Al
HE Az HEFEF5 N (pericallosal artery)o] &

Azlel  FAWZIEe] WA FA  HEHAL  FEAES

F ) A9 (great cerebral vein, vein of Galen)o|JATH1H1).

I 1.
A : Posterior pericallosal artery is seen as a main feeders to the 3 x 2 cm sized

Arteriovenous malformation nidus at the splenium of the corpus callosum on

the right carotid angiogram of case 1.

B : Preoperative vertebral angiography of case 1. Arteriovenous malformation
nidus fed by the pericallosal artery and perisplenial artery of posterior

cerebral artery and drained into vein of Galen.
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Spetzler-Martin grade® 34o|Qil, &L ool FRE

<
AN BEHelA -5 FAFd TddE ddes ASdERE

2

=2
70 5<% (parasagittal craniotomy)2 A]3§3}9dT}.

SR A 9 (interhemispheric  approach)<  ©] 8319
FeAndstdA  FREHYIY FHd FuEHe H¥FFATEs
aZbetal WA (nidus)E €43 AEslth. 5 5 HIduxIdE=N
sAMEol s AEHAeS FdeRa(LH2), AETH
dolglol Hdste] £ AdE B

a9 2.

A : Postoperative cerebral angiogram demonstrates complete rerection of the

Arteriovenous malformation nidus surgically.
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B : Postoperative vertebral angiography of case 1

2. =4 2

194 EAEAZ 19959 6¥ 88U Al FEoz el oA
HdatslaSdgdy  dFol wHEHo HIdRRGdE AY F
] Y

o F ] A M (great cerebral vein, vein of Galen)o]ATH( ¥ 3).

a9 3.
Preoperative carotid angiogram of Case 2 shows 2.0 x 1.5cm sized
Arteriovenous malformation nidus on the splenium of the corpus callosum fed

by the dilated pericallosal artery and posterior choroidal artery and drained into
vein of Galen

14



19951 64¥9 299 ZFvlA <44 (gamma-angle @ 120° |, marginal dose :
30Gy, isodose : 50%)S Wi E U3, 19981 d 3Y€ 200l <13
HIRxIES AASY FdW7IFo] s 9FH AHE g4uT

FOAHIY 4). BAE o FelE tE APy Yl

19 4.
Follow-up angiogram taken 33 months after gamma knife radiosurgery shows

complete obliteration of the nidus on the corpus callosum
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5.
Arteriovenous malformation nidus involved the splenium of the corpus

callosum and cingulate gyrus.

2
=

A : Carotid angiogram of Case 3 before gamma knife radiosurgery shows

Ll



B : Follow-up angiogram 6 months after gamma knife radiosurgery shows about

80% obliteration of the Arteriovenous malformation nidus.

C : Computerized tomogram demonstrates intracerebral hemorrahage along the
corpus callosum and right medial frontal motor cortex 7 months after

gamma knife radiosurgery

17



D : Postoperative angiogram shows completely cleared Arteriovenous

malformation nidus on the corpus callosum

AE BEE 46442 H 26.04 Qo 204w gk A 7bE BO
oE HAa, Fodv|= 747k 34 : 222 FAIA F o] BAUTH(E 1).

¥ 1. Age and sex distribution(n=56)

Age Male Female Total(%)
<20 14 9 23(41.1)
20~39 13 8 21(37.5)
40~59 6 3 9(16.1)
>=60 1 2 3(5.4)
Total(%) 34(60.7) 22(39.3) 56(100.0)

Range of age:4~64(Mean : 26.0)
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5695 WUl 2841(50.0%) %2 7Y Ba,  HH5E
167 (28.6%), %A 12¢1(21.4%) ] wolAtt. Al A= 34 5
1767w g o 5ol fjxete] of ol s FojA o g o
BATGE 2).

E 2. Location and sex(n=56)

Location Male Female Total(%)
Genu 10 6 16(28.6)
Body 7 5 12(21.4)
Splenium 17 11 28(50.0)
Total(%) 34(60.7) 22(39.3) 56(100.0)

u}

Ty S-S AA s6ed T EFdo] 424(75.00) %= THE Wk
Hzgko] 84l(14.30) = F+ WHAZ @Frow, -4 44(7.1%), =24
A7l 26(3.6%) w=eltt. Edel e HAHEH (230
7P wskal, ojojx HAREIHEAR), HAFHEH)
TG el A717F 3emvIWel A= 399(69.6%) 0] 21 0.1 o]
7l El 3041(76.9%)e1 ) =dE Sl AT, W H
Foado® e A9E 747 440(10.3%), 490(10.3%) ] AT},
3~6emdl A= 1791(30.40) 1R eH, FAEHL =
WAaT Fo® A7 12¢(70.6%), 44(23.5%), 1(5.9%)°] ATt
Bem UIRES] e WielME AWHoR e WETF wskd
3~6cm A7)9] o ME AV7F e A$el wawate] Azke] 2
Do) Aoidem Wt HFEd WUt A 169 7k
14 (87.50) 14 Sd= S4TdE si3lon, ywA 24(12.5%) =
Aoz vepgrh. HkAlel Wark A 12¢= 29 84(66.7%)

net

Az,

19



AZE 290(16.7%), 2S5/ 19(8.30) 2 S3Td S st
el Wazh $1Ag 28¢] bl 2040(87.00)F IR
At S shlan, oloj A HzE 44)(14.3%), $-AA 34 (10.7%) o=
UEbth. SAH R o= glddov WHEE WAt WA
v Ao gl vste] dojAoR 3o Wwrt EAUATHGE 3).

¥ 3. Nidus size,location and presentation(n=56)

=5

Presentation(%)

Hemorrhagex Seizurex * Focal deficits Incidental  Total(%)

Nidus size <3 30(76.9) 4(10.3) 1(2.6) 4(10.3) 39(69.6)
3-6 12(70.6) 4(23.5) 1(5.9) 0 17(30.4)
Total 42(75.0) 8(14.3) 2(3.6) 4(7.1) 56(100.0)
Location Genu 14(87.5) 2(12.5) 0 0 16(28.6)
Body 8(66.7) 2(16.7) 1(8.3) 1(8.3) 12(21.4)
Splenium 20(87.0) 4(14.3) 1(3.6) 3(10.7)  28(50.0)
Total 42(75.0) 8(14.3) 2(3.6) 4(7.1) 56(100.0)

*Hemorrhage:IVH:23, ICH:18,SAH:1 »*Seizure:GTC:7, Absence:1

3. WA 9 9 S H E AR5
&L QA% 1699 A= 7)
79 (43.8%), 841(50.0%), 11(6.3%) o], Aol |3k 124 =

[
-

&, Peadw, Adse 747
o

=

e, 1ok A8 42 391(41.7%), 791(58.3%) 01 L, = i y-
of X3 WA 28q] ZFLHl 2541(89.3%) = ZwbAAE g
Um= 340(10.7%) =  FES AT WEFdOE Aol A

Ao g FAnpHAgE wol 33T},
=92 FAEHES 3 424 7"l 154(35.7%) = T,
2790(64.3%) = FvpAXEE 31 a, HAztow FAEES 3 84

Zhedl 74 (87.50) 1 APRAAIRE Sl wATE(2d) E=

ofs



4).

I 4. Presentation,location and treatment modality(n=56)

Treatment modality(%)

Microsuregry Radiosurgery Embolization Total(%)
Presentation Hemorrhage 15(35.7) 27(64.3) 0 42(75.0)
Seizure 0 7(87.5) 1(12.5) 8(14.3)
Focal deficits 0 2(3.6) 0 2(3.6)
Incidental 0 4(7.1) 0 4(7.1)
Total 15(26.8) 40(71.4) 1(1.8) 56(100.0)
Location Genu 7(43.8) 8(50.0) 1(6.3) 16(28.6)
Body 5(41.7) 7(58.3) 0 12(21.4)
Splenium 3(10.7) 25(89.3) 0 28(50.0)
Total 15(26.8) 40(71.4) 1(1.8) 56(100.0)
4. F4d 0 WagH e mE R
=dm F4TAe 3 42918 AmAdes YIS 354(83.3%), HE

5 (11.9%), 18]l E3Fo] 24(4.8%)0|ar, Hgtoz ZAE S
14(25.0%) ©] T},
SR S S = e 4 S g

3l 8ofo] AT AFNE= UF 69(75.0%), HE
T8 2d)Y A U)o

%), HE lojeller, g

A
WA 1699 X RAIE %E 139(81.3%),
Zy 20, 1d|# ol AaL, HFA] WA 12419 A 84
7 5 #2849 9
A wAddes S5 229(78.6%), HE 2¢(17.9%), B 1(3.6%) ]

|

HE
=

o}, 5699 HAAQ A5AAE b 2o}, 469 (82.1%) 4 4=,

8 (14.3%) oA HE, 29 (3.6%) A E=H3t A3E B on

Foll AR fxb= flATH(EE 5).
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¥ 5. Presentation,location and outcome(n=56)

Outcome(%)

Good Fair Poor Total
Presentation Hemorrhage 35(83.3) 5(11.9) 2(4.8) 42(75.0)
Seizure 6(75.0) 2(25.0) 0 8(14.3)
Focal deficits 1(50.0) 1(50.0) 0 2(3.6)
Incidental 4(7.1) 0 0 4(7.1)
Total 46(82.1) 8(14.3) 2(3.6) 56(100.0)
Location Genu 13(81.3) 2(12.5) 1(6.2) 16(28.6)
Body 11(91.7) 1(8.3) 0) 12(21.4)
Splenium 22(78.6) 5(17.9) 1(3.6) 28(50.0)
Total 46(82.1) 8(14.3) 2(3.6) 56(100.0)

FES AT 4099 FH AEIES H 25.370€0)AoH,
3590 (87.5%) 7} 43, 341(7.5%)+= K&, 29(5.00)E =23 A&
5 EHATH AR 2R WA &40l Sxdadd A9Tt
224 (55.0%), F-EFFHo] 1641(40.0%), &2 W37} gl Fuksol
290 (5.0%) ©] AT},
257 g AEEL 404 T 39(7.5%)0°014 Ao,
HE g A 29, HEFA ¥ ldedn. AA 56 =
S Kl A$E 69(10.7%) R o,
O 9A0e x27] FER A HEde] 2d, HukdAs F
=

WAPdER ] 14, ArpdAE § eV AEd 24, e

22



W& (corpus  callosum) &5 diEHRIFIEAS dAsteE
AAA g2 HFH T (rostrum), %<& (genu), %A (body),
WAt (splenium) Z TAEHY HFLS(genu) S AFFe] Anry-o]

lo

Marhre PEM, WP (spleniun)s  EMY sz
oSS PYBL. BEnTe] NEEe EASHE W8l (gyrus)E

o
Ay

S de ARY o HHGsH, o]lF I FHS
HEFZolt}, o] FRELE FE(yelin)E 7 A=

TAHE 3% wre A mE WAL gE AAB ¥l

ARFES I BE B FAMEGoR XA Yo, AFHY
Tr-don  ddl= FHAFE o 2 FHAHdFHA(anterior and
posterior  forceps)E A Fr}. HeFe 9|53 A (lateral

ventricle)® A& olyz} h¥ M =ZEA (longitudinal cerebral
fissure)9] wig = dAdty, == (callosal sulcus)S ¥HHS
o o]Z(cingulate sulcus)d FEA7]H, HZFHow HHE AYFHE
Zolx  &lvlarFH(hippocampal gyrus)¥ HZAEm  SFPo=
o]} 71k, ™ Yasargil® o 93t A& 7l&H HIFBuE e
dlwk(hippocampus)®t W S5$F35 738 (internal  occipitotemporal
gyus)7b  SFSkE Ro®mA olFdA A SAMIES
FAZE 1% (occipitotemporal  sulcus)¥  A¥FE 1% (calcarine
sulcus)ol w3 AWI o]F(gyrus lingula)e]  7]A -l
YA it). o] F= Ay A(visual cortex)e] Hwol X 3sfar

23



Azt Fele] F o

[e)
L

el
B
N

A4t =4 el

Yasargil

7F 149 (41.1%) = 7%

4
o

A

b 34e] Th2Hl H T

ksl

a2 =
==

]

)

{J

o]/
bl

e
Kim &<

69 (17.6%),

| 2y o 3o
ARl ¥4 gl

v

§27F =&

94 (26.5%),

=

el

L 2] 59 (14.7%)

oo

of 24, 123 20 W

Z=
=

7F 3ell, =

o
ﬁo

ol

7 1A

S}
k=

| B A o

b Qaack.

Yo - (54 3%) °ll

Aol W

‘g]

=

-y

) &}

o=z ddHA

bl

oF

o
nE
=

o

)
file)
N
Ho

0

oF
o)

=
uj
O

o
oF

=171,

g=2

ol 4% 564 7}&H)

=
=

3

©
=

gl 311(91.2%) ol A

o 4

[e)
=

R
=

344 7}
Fola, A

5

Ao HojZT}?

9lth.! Yasargil & A3

Eoaie

ol o

N

N
;Oﬂ

-

==
1o

B

g 2ol M

[e)

T

=z

WAool A7]7F 3emv]| v

74 2]

Yasargil®] HIlo|A %=

B!

=

947h b %

24



7 U R e s LT e N B G S 1 B
7o o T I A 8 mu o & m © of o = NORE L Ap
g EETATESER g 2g T e oF
i N N = GUNEA <0 F 2 S o do N T
mo = = B o — - e K _ B

Fo NoJ)E T X o < “— O i TR T L
N A Om oMo B % Mo S oL NoM D
N A N - R WoE S Boop X °
; o z = X S S o= .o
WW ﬂ% o = o Wo 2 o5 8 ﬂ% MM XU H mu

T Mo B S F 8 T 8 g L ¥ o RN
i woroE T oo E R S SN L % oA
of @ o o= N W 2 ox @ s 5 X =
B o= g W MW = ok g = .9 Mm = A o Al S
2oy W F s g s m B o 7R
T I
e i m i © = o o S ol = T -~ 1o "
oy Mo o= 9w S 2 5 *F & = F O I o= Y
ﬂoar%drmﬂ%?lm.miﬂxﬂ@%%ag%
WE N SR s &S oo W ~ o _

o SO = 8 = W ome T A wr FK
Wﬁaaowwmoﬂmfmﬁm_waﬂ#w.%J
®oop Ao s E O F 2w om N T ono B ¥
= Foar M2 R B S A * b

T ~ — X
%_ﬂ%mmuf%@w@mﬂ%ﬁ@ﬂ%ﬁTmﬁ
M £ 8 ® LT 5T g W o - & X T

oF o o o0 N T
S IR - B - e
o S = i .. = o oW o &
-G B s T 2w O

Bo @ 2 F B T < 5 XN 3 Y w9 To o ® Np
oo % ® oo m E L % 5 oo W T oW OB W A AW
T T 26 wmm 28 Z2F T TN TR R

o
= >

A5olE

912 &t
(parasagittal craniotomy)

Yasargil

18] 5=
ZHFE (splenium) ol
25

Y2

=4 (body) °ll
(e}

3,14,21
ATt

P
T

genu) 2}

Fopslel A Ao Al

[¢]

] )

1

2]

1

o & %ol

AW (rostrum,
[e)

A=)

T+



AREe AFERY AFES TP A e AR
R e

4, FHFFsHeINe F8 FEFAWE S g (internal

cerebral vein)o]y} ¥ g™ (great cerebral vein, vein of

Galen)o|t}. 4EA] Yasargil 52 % AdLS dAFsA o

AAES] Afole B ddstidA sAHMIYP e FEsHs A4

AZs T, e dAlE Boo wep W e AWES FAo=E
L

7185915 1

rol

] Y o -2 A
g ol e, Z wAH(bridging vein)o] 7l W37}t
k. T3 Yasargil S¥* o]y} Drake’ 7} 71%3% AAH
HEEA - AP FEdA el Folob & FHFS
Disconnection syndromel. 2 A zE9] ZHAox 1

W gkd AW (discrimination), 7 A9 2 7S
WE7le AR ddgsted sest 98s s, H¥ dA Y
QA AAA ZTHFZ=0F Disconnection syndrome©] FERLTEH,
Higo]l QA om EAgol HW A7, 14 EL

oA FREF7E 7154 5H5S B, #EE diuage] A4S

men oA AzHt AFrE Wi} 22

offt
o
1=
~
ofk
(o]
o
o
=
N
i
o
X
rd
>,
>,
rd
i~
=
=
>

o 1 RSN |

32,

N
N
1o
ik
oift
o
X
it

A 3t} Disconnection syndromeZAOoEE EEEGA

=<1
r (
)

A Z(akinetic mutism), &2 S (motor apraxia), S22 &5

-

(tactileagnosia), A Zt7+E (auditory suppression), 25
(hemialexia), %F#=(hemianopsia), 2*Z(agraphia)
HFAQFEE XA e HFe AR 339 2FE

o]2]8t Disconnection syndromeZArS Z yEhA] gon E3

26



1

°

glof oF

[e)
=

3

=4

gde] 9

o
a1

20| of] A

o]

=
=

]
5

;oT

o

Tl
o]#]-2°] Qal, Disconnection syndrome

73 ]

[€)

-

7}
(bridging vein)¥}

Ay

off gl

o
ﬁo

=0

| 2}

ATt

—_
)

™
Ll

%

W 28¢] 7he- 2540l A ZHuba

=16

o

Kjellberg

=K

<0
Bo
ol
=

o] 0] 7]

80% ol A

SRR

ok
o

T

27

44
CREEE



gt

3
pul

shejob @

s
.

oF

5

20~30Gy

ok
=1

-
T

W

)

ox

A

o

oF
EE

=y

eol, A

Rk

Foglrh 0 A% 5 9]

Az

2

At A

3894 ]

17 o
T

=
<]

Kjellberg

3)

o

w7

|

of o3t| 2029

34

dol glof ¥9| vhe

7=

) H
=

718 40 = 3| (7.5%) A

ol

g

S 254

HALAL

B!

fite)
of
il

—‘:SJ'TZ}‘.7’1O'18

28



)

VI.

2174 9] el

1
R

el A

=

o

RS BRI B

gy SR

gt

3 oF

aLe

TEARE

®
hin

N

E

Bt

3 of

&

29



313

1. Bae SD : A study on the factors associated with risk of bleeding from
intracranial arteriovenous malformation. J Korean Neurosurg Soc 28 : 354-62,
1999

2. Basset RC : Surgical experience with arteriovenous anomalies of the brain. J
Neurosurg 8 : 59-74, 1951

3. Batjer H, Samson D : Surgical approaches to trigonal arteriovenous
malformations. J Neurosurg 67 : 511-7, 1987

4. Betti OO, Munari C, Rosler R : Stereotactic radiosurgery with the linear
accelerator : treatment of arteriovenous malformations. J Neurosurg 24 : 311-21,
1989

5. Camarata PJ, Heros RC : Arteriovenous Malformation of the Brain :
Youmans Neurological Surgery, ed 4. Philadelphia : W.B.Sauders company :
ppl372-8, 1996

6. Choi JS, Kim MS, Jung YT, Kim SC, Sim JH : Gamma Knife radiosurgery in
cerebral arteriovenous malformation : J Korean Neurosurg Soc 26 : 686-91,
1997

7. Cho MK, Sung JN, Kim YJ : Early pathological changes after stereotactic
radiosurgery for AVM. J Korean Neurosurg Soc 26 :1440-5, 1997

8. Colombo F, Benedetti A, Pozza F, Avanzo RC, Marchetti C, Chierego G, et
al : External stereotactic irradiation by linear accelerator. Neurosurgery 16 :
154-60, 1985

9. Drake CG : Cerebral arteriovenous malformation : considerations for and
experience with surgical teatment in 166 cases. Clin Neurosurg 26 : 145-208,
1979

10. Friedman WA, Bova FJ : Linear accelerator radiosurgery for arteriovenous
malformations. J Neurosurg 77 : 832-41, 1992

11. Fults D, Kelly DL Jr : Natural history of arteriovenous malformations of the

30



brain : A clinical study. J Neurosurg 15 : 658-62, 1984

12. Huh CW, Yoon SH, Song JU : Total excision of an arteriovenous
malformation of the corpus callosum. J Korean Neurosurg Soc 9 :281-5, 1980
13. Huh SK, Lee KC, Lee KS, Kim DI, Park YG, Chung SS : Selection of
treatment modalities for cerebral arteriovenous malformations, retrospective
analysis of 348 consecutive cases. J Clin Neurosci 7 : 429-33, 2000

14. Joo JY, Ahn JY : Surgery of Parasplenial Arteriovenous Malformation with
Preservation of Vision. J Korean Neurosurg Soc 29 : 815-21, 2000

15. Kim DS, Kang JK, Song JU : Arteriovenous Malformation of the Corpus
Callosum, Microsurgical Treatment. J Korean Neurosurg Soc 16 :1005-11,
1987

16. Kjellberg RN, Davis KR, Lyons S, Butler W, Adams RD : Bragg peak
photon beam therapy for arteriovenous malformations of the brain. Clin
Neurosurg 31 : 248-90, 1983

17. Kjellberg RN, Hanamura T, Davis KR, Lyons SL, Adams RD : Bragg-peak
proton-beam therapy for arteriovenous malformations of the brain. N Engl J
Med 309 : 269-74, 1983

18. Marks LB, Spencer DP : The influence of volume on the tolerance of

the brain to radiosurgery. J Neurosurg 75 : 177-80, 1991

19. Sauerwein HC, Lassonde M : Neuropsychological alterations after
split-brain surgery. J Neurosurg Sci 41 : 59-66, 1997

20. Stein BM : Arteriovenous malformations of the medial cerebral hemisphere
and the limbic system. J Neurosurg 60 : 23-31, 1984

21. Wilson CB, Hoi Sang U, Domingue J : Microsurgical treatment of
intracranial vascular malformations. J Neurosurg 51 : 446-54, 1979

22. Wilkins RH : Natutal history of intracranial vascular malformations : a
review. J Neurosurg 16 : 421-30, 1985

23. Yasargil MG, Jain KK, Antic J, Laciga R : Arteriovenous malformations of

31



the splenium of the corpus callosum : microsurgical treatment. Surg Neurol 5 :
5-14, 1976

24. Yasargil MG, Jain KK, Antic J, Laciga R, Kletter G : Arteriovenous
malformations of the anterior and the middle portions of the corpus callosum :
microsurgical treatment. Surg Neurol 5 : 67-80, 1976

25. Yasargil MG : AVM of the brain, clinical considerations, general and
special operative techniques, surgical results, nonoperated cases, cavernous and
venous angiomas, neuroanesthesia : Microneurosurgery, New York . Georg
Thieme Verlag vol 3B : pp268-93, 1988

32



- Abstract

Treatment of Callosal Arteriovenous Malformations

Dong-Youp Lee

Departments of Neurosurgery, Brain Research Institute

Yonsei University College of Medicine, Seoul, Korea

Directed by Professor Seung-Kon Huh

Objective :

To establish management strategy and to improve outcome of callosal
arteriovenous malformations(AVMs), fifty-six consecutive cases hospitalized
from 1984 to 2005 are analyzed.

Methods : Clinical and radiologic files were reviewed. Average follow-up
period was 19.4 months in microsurgery group, and 25.3 months in

radiosurgery group.

Results : The resection rate of microsurgery was considered total in 13
patients(86.7%), subtotal 2(13.3%). The final clinical outcome of microsurgery
was good in 14 patients(93.3%), fair in 1(6.7%). One patient with splenial
lesion had postoperative disconnection syndrome. Initial insults and
hemodynamic complications were the major cause of an unfavorable outcome.
In radiosurgery the complete regression of nidus was considered in 22
patients(55.0%), partial shrinkage in 16(40.0%), and no response in 2(5.0%).
The clinical outcome of radiosurgery was good in 35 patients(87.5%), fair in 3

(7.5%), and poor in 2(5.0%). Rebleeding during the latency period(3 patients),
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radiation necrosis(1 patients) and initial insults(1 patients) were the major cause
of postradiosurgery morbidity. Rebleeding during the latency period occurred in
3 patients(7.5%). Two lesions were in the splenium, and one lesion in the body
of corpus callosum. All lesions were larger than 3cm in diameter. Two of them
occurred during the second year, and the rest one during the third year of

latency period.

Conclusion : Microsurgery, which eliminates the risk of bleeding immediately,
is referred for callosal AVMs. Radiosurgery is another effective treatment
modality for splenial lesions with large bridging veins that interfere with
microsurgical approach, and combined endovascular treatment would be
strongly recommended for the splenial lesions larger than 3cm in diameter that

has higher risk of hemorrhage during the latency period.

KEY WORDS :

Corpus callosum, Arteriovenous malformations, Treatment modality, Outcome
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