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o714 Ne FAE3 519, Te % 57]7t, NSD(Nominal standord dose)= F°13 vo-
lumeoll i FAEAo) RALR WAl Fel loje] Fgrolty,

19739 Orton% Ellise= NSD7H'E & #Abd X8 A ddd oz of 4A #H88 4= A& PT(par-
tial tolerance) ] MY & =Y3IAYch® & g ade REFAY dog ¥AE 4 g
o},

PT=NSDXn/N (3

o714 ne Z2AE Hgoln, N NSDAE Fat7] &l A& A4t ALEH 28 342
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T ARAGAN F e A% DeE BEHAF(A)H AE83F N & Fojxy, 4
A TE 7 Aa3te 34 N 2AREA x9 oz yehd &
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ol Zzte AT} TU3 Aoz AAsA "ok, dA T A|7te] At
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killing effect”} & 11} radiosensitivedt 4l £ 2] redistribution® U271 2 2 cell killing effectS
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Fig. 1 TDF value according to NSD(ret)
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e e A& YRR ot fubstE 32 Y mucosaoll A F 428 & 7145 H repopulation
Fag 840 X%, o] A EEXFEY 2-3F T Jehte Aoz gelA g,
AutA o 2 WALHA X FIF AlZE o] A 87T 4—-8F Fohe] AEFAL Fylo) &Adof 1
ehe g2 NSDael 9sle A" wE Ao F718 Aoge 7|d5A geth
AREE olAg FAFEN A Fig 1914 93] £ ZAH200X5/sk) 9} 3038] & &AL
(200X5/wk) & AP oz dd3te oS 22 TDFS NSD9 #AE 43Uk, & TDF}
30014 100°] o2& B4 B&A g & 2ol TDFY NSD7F H¥ 3 #AAE 7H2d +
Atk

TDF=0.07(NSD) —26 (9)

@& F=F ol TAE AR, FxAMIF] Wi & gl A= cell killingoll &%
redistribution®] Z23HA 5 o] (6)4oA & TDF #Eh A& Aoln, EA= 3—439
g A& BZXAA = NSDO gol 13 A ZA o} lethal dantage® &7t 29l &
Aoz oFate] FxAMAF g TDF &S AP Aoz wse 22 o F3Hth(Fig
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Fig. 2 TDF value according to NSD(ret)
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Table 1. TDF value according to equivalent effect of USD

47

ret 200X 5/wk 180 X5/wk TDF of Orton
500 800(4) 900(5) 13
600 1200(6) 1260(7) 29
700 1400(7) 1530(8.5) 23
800 1800(9) 1890(10.5) 29
900 2200(11) 2340(13) 36
1000 2600(13) 2790(15.5) 43
1100 3000(15) 3240(18) 49
1200 3400(17) 3600(20) 56
1300 3800(19) 3960(22) 62
1400 4200(21) 4500(25) 69
1500 4700(23.5) 5040(28) 77
1600 52000(26) 5580(31) 86
1700 5600(28) 5940(33) 92
1800 6000(30) 6480(36) 1000
1900 6700(33.5) 7020(39) 110
2000 7200(36) 8280(46) 119
2500 10000(50) 11520(64) 168
3000 14000(70) 15660(87) 223
3500 18400(92) 19800(110) 282
4000 22600(113) 23940(133) 347
4500 27200(136) 28980(161) 416
5000 32000(160) 33840(188) 489
Table 2. TDF value according to equivalent effect of NSD
ret 200 X5/wk 180 X5/wk TDF of Orton
500 700(4) 810(4.5) 9
600 1000(5) 1080(6) 16
700 1400(7) 1530(8.5) 23
800 1800(9) 1890(10.5) 30
900 2200(11) 2340(13) 37
1000 2600(13) 2790(15.5) 44
1100 3000(15) 3240(18) 51
1200 3400(17) 3600(20) 58
1300 3800(19) 3960(22) 65
1400 4200(21) 4500(25) 72
1500 4700(23.5) 5040(28) 79
1600 5200(26) 5580(31) 86
1700 5600(28) 5940(33) 93
1800 6000(30) 6480(36) 1000
1900 6400(32) 6750(37.5) 107
2000 6900(34.5) 7380(41) 114
2500 8800(44) 9900(55) 149



48 NSD$} TDFol #3 B8y n3
3000 11000(55) 12240(68) 184
3500 14000(70) 15660(87) 219
4000 16000(80) 17100(95) 254
4500 18400(92) 19800(110) 289
5000 20000(100) 21240(118) 324
2ol zo]& et 93-S B 4= 9luh(Table 2).
z 2
FE3 Ao o3ty g & AHE A& F AAh
1. B4 28 2414,000cGY —6,000cGY) o A= ol A7 %] AH4-3F TDFat# Aol g A8t
. EZAMA o] 10,000cGYR T AL Btz Alol A= TDFRgol 25 A el
AAEo] § 53 Ao o3le] TDFS NSDel #AE A 7& 4+ glon, o2 A3
AYS A o] 49 BIFAL AET dAHoln, olrt F 53 Bgo] oyl Qoo F
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A Biophysical Interpretation of NSD and TDF

S. K. Kim, Ph. D,, S. O. Shin, M. D, M. S. Kim, M. D.
Department of Therapeutic Radiology College of Medicine, Yeungnam University
Taegu, Korea

Abstract

On the basis of the review of radiobiological date, a formalism is developed for
the analysis and prediction of iso-effect relations for tissue tolerance, which can be
used as an alternative to the norminal standard dose(NSD) formaula of Ellis and
its derived equations. An important feature of the described formalism is that directly
based on radiobiological insights and it provides a more logical concept to account
for the diversity of tissue responses.

The NSD concept has subsequently been extended to the formalisms of timedose-
fractionation(TDF) value.

The authors deriveded TDF equation on the basis NSD of Ellis.
TDF=0.07(NSD) — 26.
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