WIE B G, H6R B3 1904

Dose—Volume Effect & Integrated Logistic
Fomular in Gamma Knife Radiosurgery
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2. Effective Minimum Dose

3. Radidbibiégical Factors

RadiQSUrg‘ery

" « High dose
» Single fraction
« Steep dose fall-off
» Large acceptable range of dose
inhomogeneity: >50%
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Focused Irradiation -
-Radiosurgery-

Dose - Volume effect in Radiosurgery

Volume increase in sphere
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Dose fall - Off
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1. Gamma knife radiosurgery

Gamma knife radiosurgery 2}
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2. Integrated logistic formula

Integrated Logistic Formula -
Ped {1.+[NTDz(d)/Nsz(d50)] §

P : Probability of brain riecrosis .
NTD2(d) : Normalized total dose at 2Gy per fractlon for the volumg
increment v -

‘NTD2(d50) Dose of 50% probablhty of bram necrosns forthe

volume V
v.: Volume mcrement

V. Whole brain volume .

Integrated Logistic Fomula

 Normalized Total Dose

1 Exponentlal (Neu t)Versnon

NTDz’ zo 5206 m di %a

od ! Dose per fractlon in Gy
Cex: 'ﬁme in days / Number of fractions

Normalize total dose
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Program

Programming
FORTRAN Language on VMS

* Calculation of brajn weight

* 100 lsodose Volumes (0-1%, 1-2%, - 89-100%)
Pixel Size = (grid size) /31x31x31
Count: No. of . Pixel for each isodose % range
Isodose Volqme = No. of pixel x pixel size

¢ Risk of each isodose % :range

* Integrated risk probability for maximal dose
Total & Extramarginal probabilty
Exponential & LQ version

» Volume enclosed by margin isodose curve

Programming

Program2 Microvax computer] VMS oper-
ating systemoll4 FORTRAN languageg& ©]&
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roceedings
- Dosimetry . ;
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Sorting & percentlle converslon
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. Dose determination
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Table 1. Output in patient of brain tumor

Sex ' M

Age : 26.0

Grid size : 1.5

Margin : 50 %+ isodose line enclosing tumor
Total brain volume : 100544.6 mm?®

Volume within 50 % isodose line : 3000.4 mm?

----- Volume of tumor

Neuret LQF

Dose(Gy) - :
Total Margin Total Margin

30.0 2.463 0.337 0.270 0.000
32.5 3.007 0.554 0.410 0.000
35.0 3.561 0.810 0.581 0.000
37.5 4125 1.101 0.790 0.000
40.0 4699 1.423 1.044 0.001
42.0 5166 1701 1.278 0.004
43.0 5.401 1.847 1.405 0.008
44.0 5.638 1.997 1.538 0.014
45.0 5876 2.151 1.675 0.025
46.0 6.117 2.310 1.817 0.040
47.0 6.359 2.472 1961 0.060
48.0 6.602 2.639 2.108 0.084
49.0 6.648 2.810 2.257 0.113
50.0 7.095 2985 2.407 0.146
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Risk Isoeffect Curve
Margin Dose Vs. Volume
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Risk isoeffect curve
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