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Is there a need to study how the subgroup of basal ganglia
AVMs respond to Gamma Knife Surgery (GKS)?

I es, the res ond o GKS must be related to AVM locatlon_,, e
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S0, 1s the respond to GKS related to AVM location?







AVM obliteration related to:

* AVM volume.
* Treatment dose to the AVM perlphery




Obliteration raie versus periphery dose

dose (Gy)

N=1048









Conclusions:
* Obliteration 1s unrelated to AVM location.
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Can these conclusions be verified in a larger

atient population?
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Combined database of 5060 patients with follow-up.

Sendai, Japan. Taipei, Taiwan.




GKS for AVMs:
Central vs. peripheral vs. cerebellar. Patient parameters.

AVM location N age male pre bleed

Central 1434 31 52% 83%

Peripheral 3205 36 54% 46%

Cerebellar 421 41 52% 72%
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GKS for AVMs:

Central/peripheral/cerebeilar. Treatment and outcome parameters.

AVM location

volume

min dose

oblit

compl

post 2 yr bleed

Central

1434

4.3 cc

19 Gy

59%

7.5%

5.0%

Periphera!

3205

7.1 cc

19 Gy

59%

5.3%

3.8%

Cerebellar

421

4.0 cc

20 Gy

55%

3.6%
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Why are central AVMs more prone for post GKS rupture?
Because of history of pre treatment hemorrhage?
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Why are central AVMs more prone for post GKS rupture?
Because of history of pre treatment hemorrhage? NO!

Cumulative number of hemorrhages (%)

A P=0.30

0 0,5 | 1.5 2 years



Why are central AVMs more prone for post GKS rupture?

Because of AVM location?




Why are central AVMs more prone for post GKS rupture?
Because ofAVM location? YES!

6 Cumulative number of hemorrhages (%)

5 P<0.01

; cerebellar
__central J7



The findings support that:
* AVM obliteration 1s unrelated to AVM location.

* The risk for complications is higher for central AVMs.
& Central AVMS have a hlgher I’lS‘ for (post GKS)_ hemorrhage
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Thus, the outcome following GKS for AVMs 1s AVM location dependent.
Is this also true for subgroups of central AVMs?

Let us divige central AVMs 1n three groups:

* Brain siem/midbrain AVMs.
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The findings support that:
* AVM obliteration 1s unrelated to AVM location.

* The risk for complications is higher for central AVMs.
» Central AVMS have a hlgher risk f for post GKS hemorrha ze.
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GKS for central AVMs. Obliteration.

AVM location N volume min dose oblit

Basal ggl/thalamus 540 5.6 cc 19 Gy S7%

Brain stem/titdbrain 302 2.6 cc 18 Gy 40%

Other <entral 367 4.5 cc 21 G 69%
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Are the differences caused by different doses,
different AVM volumes, or different AVM

locations?
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Obliteration rate versus periphery dose

0 5 J0zsan leSuthasc? (N 2.5 30 35 40 dose (Gy)

logarithmic curve fif:
f(dose) = 35.68*In(dose) - 39.66 R2=0.99




Observed vs. predicted number of obliterations.

Cumulative number of obliterations
g 5 :

300

Baésal ganglia

100

Prescription dose (Gy)



Conclusion obliteration:
* The prediction model 1s accurate also for subgroups of central AVMis.

* Obliteration 1s unrelated to AVM location.
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The findings support that:
* AVM obliteration 1s unrelated to AVM location.

* The risk for complications is higher for central AVMs.
» Central AVMS have a hlgher risk f for post GKS hemorrha ze.
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GKS for ceniral AVMs. Complications.

AVM location

volume

min dose

complications

Basal ggl/thalamus

540

5.6 cc

19 Gy

10%

Brain stem/witdbrain

302

2.6 cc

18 Gy

6%

Other central

367

4.5 cc

21 Gy

6%
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Are the differences caused by different doses,
AVM volumes, or AVM locations?
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Observed vs. predicted number of obliterations.

Complications (%)

...................... Brain stem

Observed

Predicted




Conclusion complications:
* The prediction model seems to accurate predict the risk for

complications for brain stem and other central AVMs.
; 2 Tlm predlctlon model seems to underesumate the rlsk for

» 4 . . " -.> g . -y ’
' ‘4‘ 4 y ] 1 e .5 i o D e, s ai
a.:(-..~ R prs K ;& c . R 2 .; . pte» ‘; Fao ¥ {3 VS R M eR S i ROt
J A \;, ey ety TRl "‘.x\" AT '\-'." "“ 'r'c 'vn.—-; e . 1° ". "-' %--1 285 A e i ~' A VY -/ 3 AL ‘ o SO AT N MU A S bt Uit ol A
o i = 4 "l < i e TP S > e | PN - - 5 L A ot s 855~ N SN " ., & . r \ e o o i 5 . * 7 - Fo Al
*OFT "" -' 1CAT1IOONC TOT HhAQ | OAY ..',‘=."r'--/ Thalami1~ /A N/ N/} .,"»»..J‘.,-ft- ,.:'-»_ : LA kR S PR o S 3 o T v et §




GKS for central AV Ms. Post treatment hemorrhages.

AVM location N pre GKS bleed [ 2 yr post GKS bleed
Basal ggl/thalamus 470 84% 5.4%
Brain stem/midbrain 243 77% 5.3%

(Other central 325 89% 2.7%




Cumulative incidence of post GKS hemorrhage:

15 Cumulative number of post GKS hemorrhages
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Conclusion post treatment hemorrhages:
* Trend that the risk of post treatment hemorrhage is higher in

basal gangha/thalarmc AVMS
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Conclusion basal ganglia/thalamic AVMs:
* Same probability for obliteration as AVMs 1n other locations.

* Much higher risk for complications than peripheral AVMs.
™ Higher risk for complications than other central AVMs.
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