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Three-dimensional Conformal Radiotherapy and Dose-fractionation
for Non-small-cell Lung Cancer
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ABSTRACT — Traditionally, radiation treatment planning for thoracic tumors has assumed such patients to be
homogeneous. In the 2000s, the development of three-dimensional (3D) treatment planning systems has led to the
widespread adoption of 3D planning in Japan. Calculations taking into account the presence of heterogeneity have
now become available by 3D planning. This allows us to accurately evaluate the patient doses. We are also able to
calculate the doses in organs at risks, but this new methodology is useful for determining the eligibility for defini-
tive thoracic radiotherapy. In the era of 2D planning radiation therapy, there was no major difference in the tu-
mor dose among sites or physicians if the treatment fields were adequately shaped. However, there is a fear of un-
derdosing the primary tumor by more than 10% when correcting for heterogeneity and the increasing differ-
ences among sites and physicians. Standardization for treatment planning is therefore strongly needed. The rec-
ommended dose and fractionation for stage III non-small-cell lung cancer (NSCLC) ranges from 60 to 66 Gy daily
1.8 to 2.0 Gy fraction based on several prospective clinical trials. There is no evidence to support high dose radio-
therapy of more than 70 Gy for stage III NSCLC. In the future, new strategies such as risk-adapted doses and
fractionation approaches should be evaluated to improve the clinical results for stage III NSCLC.
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ZRITAEETED 5 ZRTTAEETEIN

WG RETE X, XM I 2l —F—2 5K
JCIEPEETHEE: &, CT (computed tomography) Hi{§&% 3
LT B ZWITIHRFERTENE IS S b, BT O CT
EBEIC, WS 5 ik SRR L W —T
WAL TOEREAV b0 hcHFERT,
T D BUR G HRSEE & [F]— o BE AN TIHHETE % 17
I TEHUETHE. XM I —F -2 HVIHA,
a2 gk, KBERAPLOWSZMEL, Th
ZH LIHEEEE» SO (E=y —2=v M) %
BT 5. BENoRIRICHDbEzTay 7 b IRILDE
HBR L CrER T 5. ZWoTinRat Bk <, EEtH
FEE L CEMNAREB XN A 7 ERE T e CT Mg
WAL, BgFL, RETEPIZIR, RS HImMEZRE T 5.
FDOHBEGAMETE Z ATV, Il 2 G 2 g L C
WL AI OGS BIER RIS BV TIE, 1990 4L E T
ERICIEFET IS TR T H - 7228, 2000 I A b 2
BEEPFO Y 4 I ¥ 712H bt TIHKRZ R ICIEHEET 8] S
DIADTT S A, 2010 AFARIC A D B AL T
EERICEFRETH DR E > T 5D, ZORBITIICSH
72 % 2000 I EIN TIT b N 72l AS AT ek 3 % BRIR R
BRClE, ZIRICIGHEETE & = WRICIGHETE OB % 375
57 ba—)L ko Tw7 (West Japan Thoracic
Oncology Group 0105,! Japan Clinical Oncology Group
[JCOG] 0202,2 JCOGO3013 7 &). LA» L, =RICIHE
FHHi2SIZITE R L2 &h s, BIEAOEE R 7L —
7 T ORI ZRTCIHRERTRI AU IHE oo TV 5.
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AR 72 % 2 )71, International Commission on Ra-
diation Units and Measurements (ICRU) report 504 3 X
25 ITBLE I N T WD, BT 5 &, Es, e, Mg
BWi e &I XD PesE & W RR 1Y IR AR 5 gross tu-
mor volume (GTV), #M% L NV CTolfgERY %
& L 72 B IREE Y ATE 5 clinical target volume (CTV), &
AR AR B R0 AL O IR B 2 RN C O IEE E 2
By &2 F R L 72 N B9 FE B /K # 5 internal target volume
ATV), HADty b7 v A2 X B2 2E L /251
/A% ; planning target volume (PTV) 23HlE ST
Wb, MiADEETEZTHD L, GTV DPFEDBEZ
1Z3E5 CT 2SIk b BEIT R 505, EAMIZR > TWb Y
£121% FDG-PET (fluorodeoxyglucose positron emission
tomography) MENSHRTH 5. F7-RE XN
&) NEHOEEERFPH DA S. 29 LcEREY
BE LT GTV ke &b, CTV OikEx, GTV I
R TRy Ze RS A e % RS a L B L CToE S LB IR

HO7-0, BEHEHERIEYE O [ERIRHEIRT ] 25 s
Na. ¥R ZE O 4, CT O &EMACciit+ s 2 &8
JFHITH 5. 30 7T AREO B mm (2 13E 55 AL
WHDHEEN, 6 CTVIZED D, V) 7 Hilnte i)
DI —T L, —HRICHEETEHOTIE L, FHANR
HEEOLRTEEZFZE L REEL T 5. MiMEICHED
FED D B3 ER0, RFEITHIASA OBE, MR R
CONHIEIR & N —F B 72 DI T iR e MERR IR AT 5 elec-
tive nodal irradiation (ENI) 2SFEEs N CT&E7z. HLET
iZ, CT R PET zflAa b2 I &L TY Y IRHEBEOIE
TEIYHE L TV, ENLLEHEY ¥ EilE o4
EZMT 5 EBREECTH 2T s, —FIC ENI
EREL TV W EHREEH S, 7272L, CT R PET
MAEZIT > 72 L THEGESI NS FHAERICBWTD, HMial
WZERRMICIIR T E Tt o 72 XERAE 25HE R 30
HHRICHAT 2L HB7-0, ENI 2EET 5 EFkld
KbhTwnirniwnwz s, —J, HE~ORIERY
CONHIE P O AIZBR)F 3 % ik | involved field irradia-
tion (IFD) AVKREZFMIE R LO>DOH 5. Zhidd &
b L, MEWMETIRE T 2-DICERINIHETH
5205, IFT Tdh - Th, HEWEY > 7 EHMO PRI % F2
FEIZE EFERTEEINTVS. I, BBEOY ¥ 3 HidH
HRICIEE ST H D FREOBENERINTNDE 720,
HEPD LD TELWAS L) EEDLH L. ENIL IFI
LD —R—EFDD LRI I L) TS 1T
Bz, FEPIZTEIZENL 279 &) PRET 2 2 &
BIToOHNS.9

CTV i@ EN/BICITV Z2/EET 5 7201 s
Nb~<—I 0, WRERENZE b 7% 5 BEREI O K
5CHDH. MFEBEIAKE WEEFITIE, HCOMNE IR
RMRIC CT 12 & o TH HIPRAAH O B CTHUG 24T 5 )7
%, @R OB MR IT S Kk &, WRPER IR
2ATO L IEEMICHES SN AR BMTE 5 2 LHUR
ENTWDS. 10 PTV OFREDEICIE, BFEE~—2 %
HwClgh.LE ey b7y 735720, HieDiEY
ERLIMFEI D=V EMINT 5. 22TH, 6
RO F FE—BEBETHET 5 CTlfaI2X %
BB LR EDS T E 534 (image guided radiation
therapy) 1213, < — I Y &fi/h3 5 2 LWL LS.

NYEWHIE

BUEETRICH oo TIE, Bl 2 & OARE T- % B O
WD RN ERKICE SR CHET LB
T, K DIEMEICERATE S XS 12k oz RIGEH
IEZTH 2ET, MUATRETH->TDH, KEFHE
Jide T @ & M7 2 PR £ 72 IS HE~ D SR 7 AL )5 i
WCHEERPEL L. MiFFEKE LT L TWiEkost
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Figure 1. Left: The reference point is placed at the mediastinum. Right: The reference point is placed at the hilum
of the lung. When the same dose is prescribed at a reference point with heterogeneity correction, then a monitor unit
differs by about 7% in this case (Isodose line; yellow =105%, red =100%, green = 95%, blue = 90%).

WX, BTOREIDLRNZ LB EING -0, Hii
B2l L 7o ©— Al R TR S A, ERE D D
Lo WHETTHaen) T e R, FEMICHERDOF
FHBICES CETE X D EREEMET§56 2 L1245
(Figure 1). * 7z # 3% ® Radiation Therapy Oncology
Group (RTOG) DR FERTIX, NIYRHILZ 4T BRIC
RERYZEHE i1 Tl Ze < BERIRFE D 95% L 112 60 Gy (FEHE
M) PHESIND XS ITRER 21T 2 LT, %
HFEHE ST T O & LRI E % AR EE M 2 BN &
B, FEEMICAREMIEZAT > T2 o 72RO EHR
MM TAXHIICL TS L WFhIZL A, $Ek
W HEETER 2 B NS ERE L CwiulE, HMERERICZ X 2
FENAITIT K Do 7275, MR DAL )T R EET 10% DL B
DIEDOFEVDHHEE ) B L) IZHo>TWVDH. TDOIE
BT OFEHEALIZBIE ORETH 5.

EERE

JRATH#EAT IR NI RE (2xh LT, T v & A bIiGaRER
AT izolE, 1970 FFRETE A DITSH. RTOG7301
AERTIE, 40 Gy GETHRTS D), 40 Gy Gz L),
50 Gy, 60 Gy @ 4 BEASILER S 7z, 12 34EAEFHIG I, 60
Gy #TI15% &£ 50Gy #H D 10%, 400Gy #HD 6% LY K
WCTholz, E/RMFHlHEHED, 40Gy FEE LB L T
50 Gy BX U600 Gy B TA <, MERFEI RO L
7z, ZORRIZE D, dESHIGE T 60 Gy BET 5 2
LA S 7.

1 HIZ 2 \IEL ERRES 247 5 i 2F G EE b RET 2317
N7z, 1\ 15Gy # 1 H 3 Mm%l L (Bl 54 Gy), It
HAKRA 72 L CTi#EHe 12 H BB &) % 4T 9 continuous hyper-

fractionated accelerated radiotherapy Ti&, ¥ 4] H&

GHE L CAEFEIEE L. 7y METIX, W
P ERIRD BN Z DORRAFED H 72183 P BRI
BWTHRHMOMMPIREZ LT A5 & 2RET 5
T—=FThb. L2LEND, EERTHEBETSLI LD
W R r V2 — NV THho 727208 K L7,

1990 4RI, fLFFREO PRI X 2 R O
AIRENTz. FELEBOMRIL, wIhd 7o F7 -3
# & & AbEFRE 2 FREE I 5 & & CTHBR GRS
L7225, 2o ORIV d lE o5 IR chm
i 56~66 Gy £ THS I 2 HiEPSEH I WA W7 20
1 D—>TdH S RTOGI410 RER T I, @H 755 RS o il
12, 112Gy, 1 H 21\, #5 EEHF%4T9 hyperfrac-
tionated radiotherapy (&fiiE 69.6 Gy) & H 20-EI a5
DI S N7z, BFEORFBIIR I N h o 7.

2000 4FARIC A D, Ak L7z IFI 2 H v ORI 2 17
) RADAT DN 1820 WD 74 Gy/37 Ml £ TOR
EWINALEICERTRETDH ), ALFYM D hJefi 24
PHBELEROME L Y EI P cE s HESN
72. 2hZ2BFEFZT,60Gy & 74Gy & DT ¥ ¥ A{LILER
% (RTOGO617) AAEE S 7z 1 LA LA s,
FEHTIRELC 74 Gy #2560 Gy #EIZH 3 5 MM 2 /R & 72 »
L LT, 714Gy &G hiLs /. Tk 74Gy BT
HEEPARBICTRIZ ZEWH LN E o7, BEHIEIHS
PUTIE R > TV WS, &fRE LTRIR KD DIGHEDOH
AR, BFOULEH L Z A 0BT D s> 72T REN:
AE. —F T, 60 Gy B AAE IR rhyefitiix 28 2 H &
kXD BRSPS HE SN/, CT X FDG-PET
WA OYE A X DI HT XL ) IEREICAT DI 7RG 5,
IV HIGRE B D B $kASEELT & N7 BIUN A 7 A DO FEHE A
Zzobhsb.
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VLB X 9@ B BEG T 60~66 Gy FEREREST§ 5 )5k
X, ChEEHTLIHMERPAT V- LidMEsnTs
5, BlFETHRERERGETH 2 L R 5.

Dose volume histogram

ARG TRC & o THBRE 2 8E S 5 729121,
JEE 2RI 5 Z L2 TR AERFR RS, &
BICIHEEREIL A WE ST L 2 EPHEETH 5. Dose
volume histogram (DVH) 2 & 5T, IEWIEEFOREZ
ML, APEBRELTER>TWAI LA THIL
&, LRI L FCTEETH L. L THEHRIC
X BlililEg I, BREFOHMWBHRETHRCENE 25 &
BELREHIETHDH. FOYAZNTELT, i, M
MWEACDEPEE 25 AT, Mi~OREAEIEELTH S
ZEP|EEIN TN S.2 & ITIEFEIC 20 Gy DL ER
B SN MAREOBIG (V20) & HlilE I D FEhEH & & DAY
BHESINTEBD, Td40% TR 5 2 IR LEF
HTERWV.2 =T, BHEBGEE W) EIRE = RS
T5Z L RBOWMREEEZEEZILLE) Z L LHFET
HHTERERETIUEL V2 % 25% Lo zflniki#z
THZHEFNIEE L THRBHHOBERE T2 EbIEL
72w, JCOG R WJOG TiTh N % RIREAE TIX, V20
2335% LT TH D Z &2 RiGRgoIEAED—> & LT
W3, Zhiw Ll 24, ENI Ofi/he IFI O, 1ba=
FHEIZ X o THII DR O N8 IC i E 320 D
SIEAEZ 5.
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