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3 1. Age and Gender Distribution

No. of Complete P
Age & Gender Cases(%) Obliteration(%) Value
Age <20 12(19.7) 6(50.0) 0.166%*
20-29 23(37.7) 9(39.1)
30-39 11(18.0) 6(54.5)
40-49 9(14.8) 6(66.7)
50-59 4(6.6) 4(100.0)
>=60 2(3.3) 2(100.0)
<30 35(57.4) 15(42.9) 0.041
>=30 26(42.6) 18(69.2)
Gender Male 34(55.7) 23(67.6) 0.017
Female 27(44.3) 10(37.0)

* Linear—-by-linear association p=0.02

AR R FAXGFH o= 204 wuke]l 124 F 6d(50%),
204 o] 3041 mRre] 23# S 9#1(39.1%), 3041 o]/ 404
ujgko] 11d % 6#(54.5%), 404 o1 504 wmwlo] 9
681(66.7%), 5041 ©17F 604 IR 48 5 48 (100%), 604 ©] 42
24 & 28(100m=E, <AFHEE  FATHoR  Aole



AN (p=0.166) AF o] S7HEFE A &o] AHAH 0T Frlsl=
Aol AATHP=0.02). 304 VFom EXNLELE T
FrolstAl 3041 ol el wRtETE  hA] &0l %E}ﬁHp:0.0éLD.
AERE 92 238(67.6%), A 108(37%) = S
2ol 71 A A THp=0.017).
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3 2. Factors Affecting Complete Obliteration

Obliteration
p-value
Complete (n=33) Incomplete (n=28)
Volume 4032 *+ 4568 16262 + 13678 0.000
Max Diameter 1.44 * 0.57 2.67 £ 1.27 0.000
Margin Dose 14.3 £ 2.9 13.1 £ 1.0 0.031
Max Dose 26.8 £ 3.5 26.1 =+ 2.0 0.371

, 74 Al = (Margin dose), & A%

Aol Al F X" A 33de A BWRol Ade A¢
28490l dis] WW &4, FA%, Margin does E Maximum dose
HluE sjrd, e &4 dAe] 4§ 4032 + 4568, TE
3% 16262 + 13678, HRo AAEL A 4 144 + 0.57
cm, ZES] AL 267 £ 1.27 cm 22 FU7HA AR 94X"H AL}
EAHo= 71-9] AA ‘%% —’F’] ATHZZE p=0.000, p=0.000).

Aol T AlEAl % H, AAAZFSE $A] A5

14.3 £ 2.9 Gy, &9 76‘% 13.1 £ 1.0 Gy & SAAL=E 97



A Aol 7E Ao (p=0.031), HHAZFE &A9] A5 268 +
3.5 Gy, ®F A% 261 + 20 Gy 2 EAHo=R Aolr}
A THp=0.371).

t}. Spetzler—-Martin grade, 3584 9%, =4 5,

EERREDIR

THA PZulo] T Al& A Spetzler-Martin grade® RW
®37 2k Ale & FAAAE BY, Grade 194 78
6d1(85.7%) ¢Al, Grade 2014 2549 F 178(68%), Grade 3°1|A]
238 5 1081(43.5%), Grade 4°14 68 5 0#(0%)A &A=
H oAt o]= Spetzler-Martin 58°] Y255 X&) E3kor
FAAFoR ou7t JATHP=0.005). 181 FHA Fulfo]l T A&

A3 Spetzler-Martin grade®] W3l+= 19 29} Zt}.

3 3. The obliteration rate according to Spetzler—Martin grade

Obliteration

Grade Total
Incomplete Complete

1 1(14.3%) 6 (85.7%) 7 (11.5%)

2 8(32.0%) 17(68%) 25(41.0%)

3 13(56.5%) 10(43.5%) 23(37.7%)

4 6(100%) 0(0.0%) 6(9.8%)
* p=0.005

Hol sjEed 9x 2L &d el AgoR, &
Fdfol W@ Ave T4 2 ES 9 pow @Agdl
FARCRE oude #AL ATHZAZ p=0.412, 0.490, 0.471).
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1% 2. The Change of Spetzler—Martin Grade

< Before >

< After >

Grade 4 (9.8%)

Grade 1 (11.5%)

Grade 4 (3.3%)
Grade 3 (3.3%)

(rade 2 (13.1%)

Grade 2 (41%)

Grade 3 (37.7%)

M 4. Location of the lesion

Grade 1 (26.2%)

Obliteration

Location Total
Incomplete  Complete
Frontal 2(20%) 8(80%) 10(16.4%)
Parietal 5(55.6%) 4(44.4%) 9(14.8%)
Temporal 5(41.7%) 7(58.3%) 12(19.7%)
Occipital 2(28.6%) 5(71.4%) 7(11.5%)
Thalamus & 55 70y  4333%)  12019.7%)
Basal ganalia
Callosum 2(40%) 3(60%) 5(8.2%)
Cerebellum 2(66.7%) 1(33.3%) 3(4.9%)
Brain stem 2(66.7%) 1(33.3%) 3(4.9%)

Complete obliteration (54.1%)



3% 5. Embolization and history of hemorrhage
Obliteration Total
Incomplete Complete
Embolization Yes 6(60%) 4(40%) 10(16.4%)
No 22(43.1%) 29(56.9%) 51(83.6%)
Hemorrhage Yes 17(50%) 17(50%) 34(55.7%)
No 11(40.7%) 16(59.3%) 27(44.3%)
3. FHF
3% 6. Hemorrhagic complication
Post-2" GKS hemorrhage Total
Yes No
Hemorrhagic Yes 5 (14.7%) 29 (85.3%) 34 (55.7%)
history No 1 (3.7%) 26 (96.3%) 27 (44.3%)
Total 6 (9.8%) 55 (90.2%) 61 (100%)
ooz A& F 8L B A9E F edANoH ol
=4 HWgo] U= 34d F 5H14.7%)NA AE=Ho] WAL,
=4d H"WHol gle 278 F 1¥H@B.T7@AAT =Fo] AT
FUMYo] dt A9 NeF AFY AL AW EAHeR
T o ATHP=0.214).
Zopygol X A= & Ho 29.770€E (15.0-56.3)
Aeg& Bott),
649 =do]
=

A=d A2 4

ol 5a1(83.3%)°0 4 AdA Hwujtol
173.8d =89 dd (hemorrhage risk years)
wWAste]l 3.5%° AEIARAAES BT FuldolZ A A

7357F 2ol om 19l A FFo] FdH AT

=
Aol TAH 3
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Abstract

Analysis of Repeat Gamma Knife Radiosurgery for
Remnant Arteriovenous Malformation

Tai—-Hyung Kwon

Department of Medicine
The Graduate School, Yonser University
(Directed by Professor Yong Gou Park )

There are many cases of treating gamma knife radiosurgery
(GKS) again for incompletely obliterated cerebral arteriovenous
malformation (AVM) after treating once before, but there are few
analyses concerning its result. Therefore, this research is to
analyze the clinical outcome of re—treatment of GKS to investigate
into its efficacy and possible complications. This research selected
61 patients, who had received both GKS for AVM more than twice
and additional cerebral angiography or brain MRI afterwards, among
570 patients who had received GKS for AVM in Severance Hospital
from May of 1992 to March of 2007. Obliteration of AVM was
determined by cerebral angiography. After receiving second GKS,
33 patients (54.1%) out of 61 were proved to have complete
obliteration. According to the analysis result based on life table
method, the cumulative complete occlusion rate was 66.9%. The
possibility of complete obliteration was higher when maximum
diameter and volume of the lesion was smaller or marginal dose was
larger. According to Spetzler—Martin grade analysis, the patients
were proved to have more incomplete obliteration when the grade
was higher. 6 patients suffered bleeding after second treatment of
GKS during investigation and it recorded 3.5% of presumed annual
hemorrhagic rate. The effect of repeating GKS for AVM is proved to
be similar to its initial treatment, and so were the factors affecting
complete obliteration. Hence, repeating GKS for incomplete
obliteration after its initial treatment can be considered as an
appropriate treatment.

Key Words : arteriovenous malformation, gamma knife radiosurgery,

repeated treatment
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