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H] A=A 239 (Non-Small Cell Lung Cancer, NSCLC)-2 #)
el oF 80~85%%F AAstH FE = FAFA WA=
HrtellAl &3] whA¥sl, FAFt o] gk 92 W7ol
W} 747 o AR el T, A2 aAel 1Al 4
g9} ALl X8 A5 ol Wl k2t -2l
A& NSCLCE Aehik2- 312} ol 2k 30%71 & &7Fs
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o whrel X Ewel A AEEE Rl of Fol
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NSCLC 3k2}1=-2] 3127 (Palliative) ZHe]ol] o]- 8|31 glom,
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3 A3g sha Ykt NSCLC @Ak oluz), ) ¢
2 T oF 30% AE7F AR EE AL glom, Aol
A AA dghAke] oF 40% BETF AR EE AL 9)
30 wihd WX 85 e vlgo] STk FAlel ek,
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100 o] &3t 71 JAE AX 2w vekHQl
Ao gk 27] AR B 214 X 2ol
ARt o] X grake] AeloA] A|eko] ok
Tl Eol7he A=t A=A Folrhe Al
H7V s shedl ool wekel e 19001 Tl
ol AmA ZAFE|S] W viEo] WA X EEoklA e
o] Al 314 x| 59] A7t delA =t 53] A3} o
#red 12 9] %] 8 7] (Computerized Tomography Simulator, C-T
Simulator) 9] o] &2} T&o| FAFEQ] LZEQojitde] vk
A X 8ol F71A-Q] whdol| ojulA|sll om, o] & F3
Al A GAARA X 871 Thssisich ol X sReke
ARl A 719 1, 2240l ul3l] TS FFe] ol 73t
Al AE 2A%e 28 AdzAd Eol7ke WA

29l & 9199 HolETh aTh} 27] AR BAM AE
ol 4] Thekgh 3gle] 2] cholt wope] Feke X 2ehu
A AgzAe] AR A A 9@ A A Qo)
ofal) ubaeh el BAhg uliel] ke Aoldt % 9
 FR A%e 777} ozl

olggt FAIEL 200010l HolEHA i EeHeld
Z o] &3l A|7)w=ukAA %] E (Intensity-Modulated Radiation
Therapy, IMRT)7} AJgil o 28] 7]&9] 43 WX &
Hoh= A8 RS 7EAgke) o]+ 71Ee] 24 WellA
U A7)e WA =AW del 24
717 o2 WAL A7 WzA Skt ZdzA el 7
7] kg Ags Foldozy Fofolle Alo] 7hs3t FE3t
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ot $lx}(Head and Neck Cancer)
o] WA BollA] IMRTE] A& M9} X A19] & &4
= AT FAlol Fokolle Aohe A Fol FAA=F
(Xerostomia)Z} 752 X" 2Ql FA2-E-5 d 7hs31A] 8134
t}¥ w3l IMRTE 773 5-9H(Head and Neck Cancer) $FAFE
1t oz}, A& 49 (Prostate Cancer)2] WX goll glof
AR 909 BY2Ae Zolbe AE /129l 44
g4 ¥ U AREEE Hoagowy FA8S A4
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o 37 Heoz AR X 82 AA3E oY B st
AofAl A} vlgo] £ZESOJAQ] WA X859 ¢
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B8-S Hadbetar, ool Hd
Z&E Aletslr] gkl et ol gt WA
LZEo]E AE3E X EAE 7] WItkE
& A AL AZESOlE
gt & 5 Ak
F9 A7loll Eol7he A% Alolsy]
9JelA] 9lele] 7H4 F4 (Pseudo Target)S HHEo] o] $3lx
Ark. ol Ad=Z Al izt Alko] ofz} GHEoll
23E]l 7MY} F3 (Pseudo Target)S o]-83lo] ghtl ok
AR R ol Sl b Ak HAs s &
AollA= vl 2 g8Fo] Ho| WAL X852 U3 WA
A A7) kgl 7} AL NSCLC 7] 34} Bepes vl
A A gEFo] AA WA ERE 7Ee AR
HEAEo] Ao g & NSCLC I7], Iv7]9] $kAkS uiat
©Z IMRT X848 A] Shell-Type Pseudo TargetS- o|-8-&}
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olof] & odFollA& slESfolgt AZESFQ] S
E3}A 93 EA% IMRT X EA1F] £ZE0]E o] LaA]
NSCLC III, IV7] 3k2}e] 735 gz el AkAloks 317
A 718l ol A Adsla gl FEAQ 7HE 34
(Pseudo Target)o] oz}, Y& 2] Shell-Type Pseudo Target
(SPT)& o] &3] X EAIES AAlslaL, A3 3|22
ZH(Dose Volume Histogram, DVH) E-4] 0 2 ZokzZ]o]| 4] 9]
Zok 34 9] #YA A4 (Homogeneity Index, HI), Eok
FAo gk AzF =3 A5(Conformity Index, CI), A|%2]
Vsor, 25 Z| A =k(Spinal Cord Maximum Dose), &7 |
A8 (Mean Lung Dose, MLD), #Holl t3F Vags, Vaor, Voo,
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1. AFLCHA

200748 20109744 17 Aoyt AR
Sispollq PAA X EE W NSCLC 34 F o4 st

W7lol JaljA AAR=olF 1, Iv7] 2} 2295 tlde g
slgom, dubdel EAS oluljel 7ol ERNQITH(Table
1).
2. AEtE

IMRT X E2A12 74004 SPT7} &A1 w2} SPT7} Al
A ¢S ulle] IMRT X &A% 7S o]&slo] X EAY
+ Al¥ ¥ DVHEAE F3ll HI CL A% Vs, 25
A2k, MLD, #Holl tiet Vagr, Vaoz, Vaoz, View, Vse 52 Aok
A9l vl E FlA Hrlketsi

Table 1. Clinical patients characteristics

1) BAF 2o 2 E o8t J&=lS A Tal(Contouring)
AAZES 9)jA] Bl ALslar 9J= C-T Simulator
(Light Speed 4 Channel C-T (GE))E o]-g3}3lom, X & A
Q7o) $A%U Azel AVAL Hol7l S8 1 LT
(Vacuum cushion) & AR&sl3, $a1e] zpAl= o 9F¢] =}
A(Supine position)ol|A] = g HE|9]E Fglom, FFL
AAEE AU slon, WaRsZl WA ok Welz
A H7F FEEEE 375 mm HEOE FE CT ZoX &
R REPES

od ko] el =72 120 kv, 60 mAsE d}glom, ALH =
| Z A= B]A| =} (Visipaque, 320 mg/ml, GE Healthcare)
S Ez} B]AE(300 mg/ml, Bayer Schring Pharma) 100

2 22 miksec B Fol % CT 2 g sjgion, 747}
9] QAE VIEHZE S3lA] VarianAte] X E5A1%] 2]
(Eclipse. version 7.0 Varian Radiation Oncology System, USA)
Z Blojdz, X EAE AXolA ZF A7]9] Z8(Contou-
ing) & A4 AFLE FYE wgo Ao AP
Aelie.

|¢9F8 Zok A& (Gross tumor volume, GTV)- HIAFA
otz Aol A ARl YA F A

P

%

T

N

5

2L ofy

Case Age/sex Clinical stage TNM Location GTV volume (cm3) PTV volume (cm3)
1 59/M b T2N2MO LLL 26.77 141
2 67/M b T4NOMO RUL 21.19 112.14
3 81/M b T3N2MO RUL 108.49 345.75
4 53/M b T4N2MO RUL 46.18 177.96
5 64/M b T2N3MO RUL 20.62 143.67
6 48'M la T3N2MO RUL 82.89 377.11
7 71/M Ma T4NOMO LUL 31.12 138.76
8 74/M W% T3N3M1 LUL 57.46 226.86
9 61/M b T4NOMO RUL 111.01 314.32
10 57/M [a T4NOMO LLL 8.64 62.2
11 73/M v T4NIMI LUL 170.43 450.02
12 71/M W% T4N2M1 RUL 42.96 188.85
13 68/M Ia T3IN2MO RLL 184.19 778.54
14 82/M [la T4NOMO RLL 690.13 1,314
15 72/M b T4NIMO LLL 15.44 90.14
16 67/F b T4N2MO LUL 70.08 322.63
17 49/M W% T3NIMO RLL 54.11 208.95
18 65/M b T3N2MO RML 27.95 207.71
19 71/M Ma T2N2MO RUL 72.57 536.04
20 60/M b T2N3MO RML 444 254.4
21 46/M a T2N2MO LUL 83.12 376.61
22 68/M Ma T2N2MO RLL 40.16 310.24

RUL: right upper lobe, RML: right middle lobe, RLL: right lower lobe, LUL: left upper lobe, LLL: left lower lobe.
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(Clinical tumor volume, CTV)¥} X EA4|% €}l A4 (Plan-
ning target volume, PTV)S X EA|E] AX|We] Alzo 2 W
g= 9J—;<]— A ¢ Y= 1= O]B-*H/H AAsHA| foj—ﬂ-»o—
AI7IAG du|7dAel gaat A7) g2 dE st A4
Zaflelict. 2ela 99 AV 24+ A% (Heart), 2] % (Eso-
%1+(Spinal cord), H|(Lung)E EJsIN L, A&
Zok(Upper Esophageal Sphincter) €] 17
% "ok (Lower Esophageal Sphincter)7}4], A2 tE
F(Aortc arch) o} 5 FIWE] el 4ell A Aol TLkE %
IR, A4 Merh AR UEEE olld 15
AAE HEXE] oJio| Tl BE7MA 2449 =4 C-T
(Computer Tornograpy) Jgoll AH Zalstsiel. ukek X8
Ase SJaA BodR Ggol EFFAH FakslolglA
ke 9ol Al OT G4l A8 FAHE Bl 3]

th #H9] Zfolle X EAS AXWe A =3l =T (Auto
contouring tool) & o]8ste] Z+7t B vt &, 1] ok

HE el Sl S slgiet Abs Ee=TE ol &alAl H|
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A7 e o],Q_ H/q 7_}4.4 & o3 4H(Axial image)ollA]
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Fig. 1. Comparisons between (A)
axial image and (B) coronal image
and (C) sagittal image with Shell-
Type Pseudo Target and (D) with-
out Shell-Type Pseudo Target.
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Table 2. Dose constraints for lung cancer IMRT planning

Volume Total dose Priority
PTV Dos > prescribed dose (Gy) 150
Lung V30 <20% 100
Lung V2<30% 100
Lung Vi <10% 100
Spinal cord Vinax <4,200 cGy 100
Esophagus Vs5<25% 100
Pseudo target Vinax <4,800 cGy 110

Vimax: maximum point dose, Vy: volume of the region of interest
receiving >x Gy, Dy: dose delivered to y% of the region of
interest.

S ARSIl IMRT X EA1ES Eclipse v7.0 X &A%
A|2=Blg A&t Dynamic Sliding Sindow & ©]-23}3]
3, o[YA= 10 MVl 421 (Photon beam)S ARS8}t
PTVoll tigh 2whAd -2 60 Gy/30 fr, LA & 200 Gy
AL, PTVE] 95% &5 Z3shdA 107%5 |A ¢l
stglom, PTV &+2 95%7} A =e] 100%7} = =5 73
T3} slodeh M2 A=A o) ek Alek zHS ok shate] Wk
AA X 8ol 9olA] =ake] A7} BEsA|uE AAU TR
B A oA = ofliel 7ol AR ke AB
CH(Table 2). ©|¢} Aol PTVel 3t A% gkt 243} 3}
gollA AT FhES ehigiel 28 AR A] Shell-Type
Pseudo Targetol] A gkA|ek 712 Hubdeko] 80%E Wi Ao
JEF AstAdS Aok 2 3kAmbc} Shell-Type Pseudo
Targeto] )& w9} §1& wje] IMRT X EAEE 23] A4
AL, ZF sk 7 Wle] X g Al Al HH3E Al g

o4 BE 245 FUspl Agellr.
0) HEA B} tgt':.*

Z ol 2% 7] *= PTV

o T 4% ol 2% 2 ME} 9 YALEE ek
31 gol, DVH] 4% Bal Z7be] X EAES Brhelgl
o

(1) Cl (Conformity Index): X1 &AIZollA PTVS} HubAl
SEIY] A Hbehe AEEA PTV E53 AA
AollA Asle Aieke] duht dX|slertE He
olct.

CI=(Vey/ TV )ATVp/ Viry)
Ve AWE SARSAY X EEF

Verie PTV] 25

TVey & Viv W€l PTVE] A- & veRlaL, [4] 1]o]] ©]3
Al AEERL CL ghol 1Heh AU 7k W YA
(Conformity)o] £S-& vlephfic)?

g8 ol

L1 A Shell-Type Pseduo TargetS 0l &8t IMRTAH & 7| H 9|
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(2) HI (Homogeneity Index): PTVS] &k 4 W] #+4

A AgE H7ksl) A AxE
HI=D5%/D95% .......................................................... [/5] 2]
Dy PTV E§9] 5%7F e 4 A (cGy)elL,
Dosii= PTV &89 95%7} Whe 24 A3 (cGy)< UERA
o,
[4) 2]l eJefA] ARtElolZ] HI ko] S5 dLAol ¥
A heg vepiek

(3) MOl CHEE Vsoy: AA1=F 50 Gy7}F Eol7he Al
o] BE(%) o A2 Zr}.

(4) H===|cM2KSpinal cord maximum dose): %<2
1% E-Foll Sol7k= Aek(cGy) o2 A olx|o R}

(5) =[Ol CTHSt Vaow, Vaow, Voo, View, Vss: A4 =l &
o]7b= ZH7te] A=ke] EEoE AoE|ofXth

(6) B © M2F MLD (Mean Lung Dose): @ E-Foll
Fol7he HFAH(Gy) 22 A ol=|oZIe}!”

4) SAEHY

IMRT X SA1%] A SPT7} A wie} SPT7F EAllslA] ¢k
<= We] IMRT X848 715 o]&3te] X EAEE Al
ok Z7ke] X g A%l ti3k DVH #4945 $3llA] & A=
kA 2} 8(Dosimetric Date) 52 EA|Z & 71340 SPSS-12.0

oA SPT7} EANE wlie} EAlstA] §ek-S wl<] CI, HI, =lol]
& Vagz, Vaor, Voo Viow Vs, 2152 Vs, % fl: oAl =
(Spinal Cord Maximum Dose), MLD Z}5% FTHE t-test

£ o] gsle] TAXE FoEy IS ﬂéﬂﬂ‘}iv}. P 3k
o] 0.05 o|3}Y wl FAFCRE g Aol7l Qe AR
Fhekslodet.
2 1

Shell-Type Pseudo Target®] 5ol wE NSCLC 3HA}ol|
gt IMRT X 84128 Agd3l & 312} 5 22%0]gle
o] Foll YR= 219, o= 1oz Jrte] ulgo] 95.5%
5 A shH A geds] gkl Ay s 4007} 39, 50t
3, 60t 8%, 70t 6%, 80t 27 o 60the} 70t 318
ZollA 2t 36.4%, 27.3%2 AHk oA AA|stH A EA)
vebgeh gatellA] vehe Wrle] EREs Mart 8%,
b7} 109, IV7} 4 o2 22k vepdel Wae] $X= ¢
% o F9le 14, #35 # F90e 8HoE & {599
AT 63.6%2 EA vkl GTVSH PTVA g7
HIF 91441416 o, 321.74276.3 cm’2 ZH7F UEb o]
24 864 cm’, 62.2 cm’9} o 690.13 cm’, 1,314 e’ 2 7+
7t bk
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Fig. 2. Comparison of dose-volume histograms (DVHs) with
Shell-Type Pseudo Target (SPT) (dashed lines) and without
Shell-Type Pseudo Target (WSPT) (solid lines) in some cases.

Table 3. CI, HI for WSPT and SPT plans

54 3] X 8A1Ee| g DVH A3 ks HolFEa
AUchFig. 2). PTVSF GTVE] 75 F X SAIE Abolof A €]
W37t A glas & F Jouk, 1 9 93 A7](Organ at
the risk, OAR)®] 73-FollA &= Aol gt S5 Aol
7+ 9 & Uk

CI¢} HIofl w3k 7+ gkxke] A7} ghs ohg3t 7Eo] vEehy
9 tH(Table 3). CI9] 7%~ SPTO] 7S HF 1.16+0.0320]H,
WSPTE ¥ 1.22£0.04Z Uepyltl F X841l w2
zpolol| A 249} Hhe —1.16%, —9.97%% 22+ Vel

, 5 2kxke] SPTSF WSPTE] u|aof|A] AEe] Zol= 9l
A|uk SPT2] 74-FollA Xto] Zhell Tk ST+ CI ghe] —4.85+
2.54%% F443F Z1o & velslct 919 g& EUE 5A &
Agt A3} gre] 000%2A4] FeAe] & HAoE vehyrt
HI®| ZA3} ZES SPTY ke 3 1.07+0.0140]w, WSPT=
H 1.06+0.0152 VeRgeh Zpolol] glolA] e} 24E
747k 1728, —0.0625120]9, 9 &) 3HALS A|Q3t BE 3A}
ol Al WSPTS] HI gro] #Ha3ldla< & 4 Adck 919

o O
=RE=4

ol
=

CI HI
Patient
WSPT SPT Difference (%) WSPT SPT Difference (%)

1 1.20990 1.16990 —3.30565 1.0751 1.0808 0.521836

2 1.16895 1.15541 —1.15847 1.0477 1.0565 0.826597

3 1.19827 1.14449 —4.48813 1.0522 1.0655 1.245143

4 1.18668 1.15345 —2.79992 1.0521 1.0588 0.629523

5 1.31670 1.23423 —1.91778 1.0475 1.0545 0.663822

6 1.21470 1.17207 —3.50943 1.0773 1.0831 0.583615

7 1.18808 1.16683 —1.78851 1.0538 1.0558 0.189424

8 1.19360 1.15806 —2.97730 1.0565 1.0608 0.408453

9 1.20057 1.12839 —6.01183 1.0676 1.0670 —0.062510

10 1.23260 1.19410 —3.12348 1.0507 1.0567 0.567805
11 1.19823 1.12977 —5.71261 1.0634 1.0722 0.817626
12 1.16276 1.07784 —7.30274 1.0421 1.0561 1.325548
13 1.27494 1.14785 —9.96837 1.0961 1.1023 0.559359
14 1.16608 1.09371 —6.20608 1.0567 1.0753 1.728116
15 1.24563 1.16154 —6.75063 1.0474 1.0615 1.323599
16 1.26471 1.17467 —7.11897 1.0591 1.0691 0.938488
17 1.17380 1.15542 —1.56560 1.0597 1.0622 0.232055
18 1.29680 1.17332 —9.52100 1.0571 1.0714 1.326955
19 1.20629 1.16002 —3.83564 1.0941 1.0981 0.362707
20 1.27269 1.18659 —6.76498 1.0485 1.0611 1.188918
21 1.26938 1.17646 —7.31979 1.0776 1.0914 1.270492
22 1.25531 1.20949 —3.64970 1.0678 1.0813 1.240821
MeantSD 1.22+0.040 1.16+0.032 —4.85+2.54 1.06+0.015 1.07+0.014 0.81+0.47

t/(P) —8.58/.000* 8.16/.000*

SPT: Shell-Type Pseudo Target, WSPT: without Shell-Type Pseudo Target. *P <0.01, t: t-value.
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e EUE BA 24 A3 fo40] de
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Table 4. Summary of CI, HI for WSPT and SPT plans

Parameter WSPT SPT Difference (%)
(Mean+SD)  (Mean+SD) (Mean+SD)
HI 1.06+0.015  1.07£0.014  .000* 0.81+0.48
CI 1.22+0.045  1.16+£0.032  .000* —5.16+2.54

CI: conformity index, HI: homogeneity index, SPT: Shell-Type
Pseudo Target, WSPT: without Shell-Type Pseudo Target. *P <
0.01.
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%94 1}0] ZollA ) —21% (157 ng}) JM —0.22%
(WA gap)e] ApolE Wt o] FAHSE FoIdt 3k
= Zv ZoZ JERTH.004%) (Table 6).

Alofl 3k V42 H7HEA3 3he eI Qhck(Table 7).
Hol] thet Vs, A= SPTSF WSPTE ZH2}F 45.87+15.84%,
46.44+15.57%2] ko2 Yelton] - Zholl tigh Xto] Zke]
HT —1.62+£2292 Uepyr) &9 24 Xo] 2 —0.15%
(138914 gapyolm, i Xfo] Fhe —6.69% (15H14] 2kAh)
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Table 5. Esophagus Vs, spinal cord maximum dose for WSPT and SPT plans

Esophagus Vsoy, (%)

Spinal cord maximum dose (cGy)

Patient
WSPT SPT Difference (%) WSPT SPT Difference (%)
1 5.95 4.69 —21.1765 2,463.30 2,378.80 —3.552
2 0 0 n/a 2,484.40 2,414.70 —2.886
3 29.2 19.33 —33.8014 4,559.20 4,532.10 —0.598
4 3.02 1.5 —50.3311 4,635.20 4,620.30 —0.322
5 11.28 10.9 —3.36879 4,520.10 4,498.40 —0.482
6 15.08 11.7 —22.41380 4,706.60 4,696.50 —0.215
7 2.83 1.26 —55.47700 2,243.80 2,248.40 0.205
8 6.91 6.41 —7.23589 2,993.90 2,951.40 —1.440
9 39.9 35.59 —10.802 4,642.90 4,520.10 —2.717
10 4.74 1.02 —78.481 1,914.00 1,625.00 —17.785
11 6.62 7.31 10.42296 5,472.30 5,493.30 0.382
12 6.37 3.99 —37.3626 3,357.60 3,097.00 —8.415
13 19.76 18.25 —7.6417 2,852.00 2,723.80 —4.707
14 4.59 1.66 —63.8344 3,901.00 3,777.00 —3.283
15 7.86 5.79 —26.3359 2,485.80 2,050.20 —21.247
16 21.06 19.4 —7.88224 4,530.70 4,397.80 —3.022
17 0.46 0.12 —73.913 4,644.00 4,584.30 —1.302
18 16.64 11.55 —30.5889 4,255.70 4,453.40 4.439
19 31.97 27.84 —129184 5,044.10 4,866.00 —3.660
20 30.1 28.06 —6.77741 4,557.70 4,526.80 —0.683
21 29.68 28.25 —4.81806 4,848.40 4,704.00 —3.070
22 25.85 23.51 —9.05222 4,653.00 4,678.80 0.551
MeantSD 14.54+12.01 12.14+11.09 —26.374£25.05 3,808.44+1,075.0  3,810.8+1,134.9 —3.36+5.81
t/(P) —4.93/.000* —3.19/.004*

SPT: Shell-Type Pseudo Target, WSPT: without Shell-Type Pseudo Target. *P <0.01, t: t-value.
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Table 6. Summary of esophagus Vs, spinal cord maximum dose for WSPT and SPT plans

Parameter WSPT (Mean+SD)

1 0,
SPT (MeantSD) Difference (%)

(Mean+SD)
Esophagus Vo 14.54+12.01 12.14+11.09 .000%* —26.374+25.05
Spinal cord maximum dose (cGy) 3897.1£1075.0 3810.8+£1134.9 .004* —3.32+5.86

SPT: Shell-Type Pseudo Target, WSPT: without Shell-Type Pseudo Target. *P<0.01.

Table 7. Summary of Total lung Vxy, WSPT and SPT plans

Parameter WSPT (Mean£SD) SPT (Mean£SD) P Difference (%) (Mean+SD)
Vsv 46.44+15.57 45.87+15.84 .000* —1.624+2.29
Viow 35.09+15.37 34.49+15.28 .004* —1.98+5.02
Voo, 19.02+8.73 18.38+8.49 .000* —3.5143.07
Viov 11.40+4.87 11.014+4.98 .004* —4.84+6.01
Vo 6.62+3.32 6.36+3.43 .004* —6.16+8.46
MLD 1,057.6+£397.0 1,033.5+399.1 .000* —2.83+2.41
169.1 (cGy)

SPT: Shell-Type Pseudo Target, WSPT: without Shell-Type Pseudo Target, MLD: mean lung dose. *P <0.01.

9} WSPT: 747+ 34.49+15.28%, 35.09115.3%ﬂ oz
Ehfom, & zholl gk Xjo] zhel HHF —1.98+£5.02%% 1+
el 29 4 ol gkt —0.24% (18¥1A] kAol
o xpo] 7k —22%=2(15WA] 22b) bkl Vigell gt
7oA ko] FhrEol vha vehds HeiFion), FAFL
2 fo3k Aoz JeRgrH.005%). Vagoll that 3715 22
o] xo] zkoll w3t AztZ A SPTYF WSPTE 7M7) 18.38+
8.49%, 19.02+8.73%2] zkoZ Uelskon F Zhol tigh b
ol 3 —3.51+307%= Uebstrh 59 34 Zpo] g2
—0.14%°1™, <] 2 Ao Fhe —114%= Vel o, 4
WA sHlA| S AlLgE BE 3R] HfollA] 5] Ao

%% HolWA SPTA| Vil Ghol AEYSS % & 9lglo
wl, A RAY A3 BAHY fel4e] U Aoz b

Yrh(.000%) (Table 8).

Aol 3k Vaoll that 7ke] 7% SPTS} WSPT+ 7t
11.01+4.98%, 11.40+4.87%2] o2 velkon, &+ zk
of] thsk xpol= Js‘i* —4.8446.01%Z SPTA] Vi.d] kol 7u
39 € F I AR Kol YRAut Aol7}
U= HoFlom FAF R fo3hs HoIFrh.000%).
Ao 2 Vol AE SPTSF WSPTE ZH2h 6.36+3.43%,
6.62£3.32%°] ko2 JElgom, 7 Zholl gk xbo] 7k
HF —6.16+£846% UElstth 29 H 4 xo] e —0.13%
(1A gkzbel H o) xfo] 7k —17.7% (1044 FAhH=
el Holm, BAF oz {3t Ao & ERLTH.001%).
MLDel] tgt SPT2} WSPT+= 2+ 1,033.5+399.1 Gy, 1,057.6
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£397.0 cGy2] #ko& yebskrh F gholl tigh Xjo] gkel 3
T+ —283+241%% HRa, o] Apo] kS EeiA MLDE
cGyE JERH A}, HF 169.09+144.9 Gy JERLoM,
247k Zoigke] 22 6.4 Gy (1H#] 347}, 5473 Gy
(15¥#) 2xhE YeR)] HolwA BE ZhajollA] Xo]7} 9L

S-S & 4 AATH.000%) (Table 9).
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Table 8. Total lung Vsu, Viow, Vaow for WSPT and SPT plans
Total lung Vsy (%) Total lung Viey (%) Total lung Vap (%)
Patient Difference Difference Difference
WSPT SPT %) WSPT SPT %) WSPT SPT %)

1 44.2 43.98 —0.49774 17.96 184 2.44988 13.87 13.85 —0.14420
2 40.6 39.58 —2.51232 23.32 23.21 —0.47170 17.54 16.69 —4.84607
3 46.57 46.1 —1.00923 41.49 40.48 —2.43432 23.39 21.87 —6.49850
4 16.19 15.91 —1.72946 12.78 13.06 2.19092 6.25 6.34 1.44000
5 39.7 39.26 —1.10831 28.5 28.09 —1.43860 16.74 16.82 0.47789
6 63.2 62.92 —0.44304 55.17 54.63 —0.97879 31.43 31.1 —1.04995
7 29.49 28.48 —3.42489 20.54 20.07 —2.28822 10.85 10.36 —4.51613
8 37.1 36.42 —1.83288 27.6 27.07 —1.92029 13.85 13.75 —0.72202
9 55.18 57.77 4.69373 49.21 48.25 —1.95082 26.32 24.28 —7.75076
10 26.03 24.44 —6.10834 14.97 14.8 —1.13560 7.67 72 —6.12777
11 33.17 32.99 —0.54266 24.66 23.88 —3.16302 12.39 11.94 —3.63196
12 32.39 30.87 —4.69281 18.75 19.41 3.52000 10.31 9.73 —5.62561
13 72.56 72.45 —0.15160 57.49 56.98 —0.88711 22.08 21.53 —2.49094
14 65.67 65.05 —0.94411 37.65 35.81 —4.88712 13.66 13.21 —3.29429
15 27.82 25.96 —6.68584 15.86 12.25 —22.76170 7.1 6.29 —11.4085
16 45.02 44.63 —0.86628 39.64 39.26 —0.95863 20.04 19.77 —1.34731
17 54.48 53.71 —1.41336 40.53 40.66 0.32075 22.66 22.32 —1.50044
18 42.36 41.71 —1.53447 33.23 33.15 —0.24075 17.69 16.64 —5.93556
19 62.3 61.96 —0.54575 53.46 53.04 —0.78563 32.06 314 —2.05864
20 64.88 63.26 —2.49692 53.64 51.8 —3.43028 30.38 28.57 —5.95787
21 66.29 65.71 —0.87494 58.04 57.49 —0.94762 36.17 35.12 —2.90296
22 56.49 56.03 —0.81430 47.63 47.01 —1.40520 25.9 25.53 —1.42857

MeantSD 46.44+15.57 45.87+15.84 —1.6242.29 35.09+15.37 34.49+1528 —1.98+5.02 19.02+8.73 18.3848.49 —3.51+3.07

t/(P) —3.06/.006* —3.14/.005* —5.27/.000*

SPT: Shell-Type Pseudo Target, WSPT: without Shell-Type Pseudo Target. *P<0.01, t: t-value.
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Table 9. Total lung Viou, Vi, MLD for WSPT and SPT plans

Total lung Vi, (%)

Total lung Vi, (%)

Total MLD (cGy)

Patient

WSPT gpp ~ Difference yqpr gpp  Difference oy SPT % Gy
(%) (%)

| 11.78 1175  —025467 736 735 —0.13587 936 935 0.1 6.4
2 10.72 9.9 —7.64925 543 486 —1049720 9167 880.8 3.9 235.0
3 12.88 1237  —395963 724 687 —5.11050  1,147.4 L1168 27 160.0
4 3.89 363 —668380 263 238  —9.50570 389.2 3775 3 180.4
5 12 1175  —208333 682 698 234604 956.8 9522 0.5 288
6 19.63 19.71 040753 1171 1174 025619 16298 1,6202 06 353
7 7.67 682  —11.08210 411 343 —16.5450 649.3 611.2 5.9 352.1
8 9.02 869  —3.65854 464 441  —4.95690 809.7 791.5 22 134.9
9 12.43 11.89  —434433 597 553 —737018 12727 12349 3 178.2
10 441 362 —179138 198 163 —17.6768 506.7 469.9 7.3 4358
1 7.84 7.97 165816  5.51 547 —0.72595 759.8 748.9 1.4 86.1
12 7.85 675  —1401270 432 356 —17.5926 679 635.4 6.4 3853
13 13.65 13.69 029304 847 842  —059032 14947 1,473 15 87.1

14 8.27 811  —193470 539 48 —10.57510  1,114.8 10702 4 240
15 407 325 —20.14740  1.76 125 —2897730 5032 4573 9.1 5473
16 11.15 .02 —1.16592 627 626 —0.15949 10742 1,062.2 1.1 67.0
17 11.99 12.07 0.66722  6.63 654 —135747  1,1987 1,186.7 | 60.1
18 10.71 1053 —168067 544 591 863970 964.8 954.7 | 62.8
19 21.09 20.8 —137506 1493 1497 026791 1,701 1,685.8 09 543
20 13.22 1288 —2.57186 664 605 —8.88554 14467 13958 3.5 211.1
21 21.07 2065  —199336 1325 1272 —4.00000 17526 1,722 1.7 104.8
2 15.38 1432 —689207  9.04 883  —232301 1,364.1 13533 08 475

MeantSD 11.40+4.87 11.01+4.98 —4.84+6.01 6.62+3.32 6.36+3.43 —6.16£8.46 1,057.6£397.0 1,033.5+399.1 2.83+2.4 169.09+144.9

t/(P) —4.84/.000*

—3.80/.001*

—7.34/.000*

SPT: Shell-Type Pseudo Target, WSPT: without Shell-Type Pseudo Target. *P<0.01, t: t-value.
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Abstract

Assessment of the Usefulness of an IMRT Plan Using a Shell-Type
Pseudo Target with Patients in Stage Ill or IV of NSCLC

Sang Bong Lee, Ki Ju Park, Du Chan Park, Man Wo Kim, Jun Gon Kim, Sung Hwan Noh

Department of Radiation Oncology, Gyeongsang National University Hospital, Jinju, Korea

Purpose: The objective of this study was to investigate the usefulness of an IMRT treatment plan according to
whether there was a shell-type pseudo target during radiation therapy for patients in Stage Il or IV of non-small cell
lung cancer (NSCLC).

Materials and Methods: After setting an IMRT (Intensity-Modulated Radiation Therapy, IMRT) plan for when there
was a shell-type pseudo target (SPT) and when there was none (WSPT) with 22 patients in Stage Il or IV of
NSCLC, the investigator analyzed dose-volume histograms (DVHs) and made assessment with dosimetric com-
parisons such as homogeneity index (HI) inside the tumor target, conformity index (Cl) of the tumor target, spinal
cord maximum dose, Esophagus Vsos, mean lung dose (MLD), and Vaog, Vaoz, Voos, Vi, Ves.

Results: The mean Cl of WSPT and SPT was 1.22+0.04 and 1.16+0.032 (.000%), respectively, and the mean HI of
WSPT and SPT was 1.06+0.015 and 1.07+0.014 (.000%), respectively. In SPT, the mean of each Cl difference
decreased by —5.16%2.54%, while Hl increased by average 0.81+0.47%. Esophagus Vsox recorded 14.54+12.01%
(WSPT) and 12.14£11.09% (.000*, SPT) with the mean of SPT differences dropping by —26.37£25.05%. Mean
spinal cord maximum dose was 3,898.44+1,075.0 cGy (WSPT) and 3,810.8+1,134.9 cGy (.004* SPT) with SPT
dropping by average —3.36%5.81%. As for lung Vx«, the mean of Vsy4 and Vigy differences was —1.62+2.29%
(.006*) and —1.98+5.02% (.005%), respectively with SPT making a decrease. The mean of Vooz, Vaoz, and Vioz
differences was —3.51+¥3.07% (.000%), —4.84+6.01% (.000*), and —6.16%8.46% (.001%), respectively, with SPT
making a decrease with statistical significance. In MLD assessment, SPT also dropped by average —2.83+ 2.41%
(.000*). Those results show that SPT allows for mean 169 cGy (Max: 547 cGy, Min: 6.4 cGy) prescription dose.
Conclusion: An IMRT treatment plan with SPT during radiation therapy for patients in Stage Ill or IV of NSCLC will
help to reduce the risk of lung toxicity and radiation-induced pneumonia by cutting down radiation doses entering
the normal lung, reduce the local control failure rate during radiation therapy due to increasing prescription doses
to a certain degree, and increase treatment effects.

Key words: IMRT (intensity-modulated radiation therapy), DVH (dose volume histogram), NSCLC (non-small cell
lung cancer)
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