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— A Study on Intracavitary Therapy in Cervix Cancer
Using Needle for Interstitial Therapy —
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irradiation)= QJEHM}AZE(EBRT: External Beam
Radiation Therapy)®} TiEo] WHEA] A|g¥sjeiof k=
A5z A= ot I o= ¥ FLAVIA
I A T fE ot 48] @S RS
Hoge gy 2 ARATNE 7| £ 7] ot
U AN R AR AEE 7IRE St Stock
holm systenf{Kottmeier, 1964), Paris system (Lamarque
and Coliez, 1951),
1948) 5 37HA] Al&do] AljtE]o} Qlem o] ZF Paris
system2 7|22 3t Manchester system(Paterson and
parker, 1934)914 A, B A9 7WdE Ayl o]
NdE HT AARHZFEICD), A1 EEHMRD, &F
AL EY(PET-CT) 5 ohFet 4+
7€ W AR EAE AZEo] ol FrjHes i
dotdSol= EFsl A% oE db g¢lo] ICRU
38(International Commission on Radiation Units)2)
Hitof| o A MAZHeR FHYSH AREEIAL Q)
o} SEA|EE hekst B 2719 TS AR el #
Fo| NEAYE w-HSHA = Fdol E B Td A
AE Azstal Fata, HigE Fgo] AdiHer 2z
3% 29agh 2o gt Ago] Bo=e 5 HsH
2 Zolth, & dFeMe CT AL 7122 313 MR
G4 PET-CT JArS Hi2 3lo] 23z s8¢
Z|(PTV : Planning Target Volume)& CT gArol| HA}L
st x™®, ICRU 382] x| we =AY PTVE
Ed2 3 A2AEE A F A2AYY zolHL vlm

Manchester system(Paterson,

sttt E3 PIV AAE XNEShm 39 ZAEA B
T3 4 e W 5 SE S UEAZ 4 e W

ol tisl A-staat gt
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1. A0

2 a7 SEGAE PAMAESsolA 20029 1Y
FE 2003 297FA] AR ROl FABBIARE FA
of A&gt 3039 AFARG FXNE o St
Hl7]= International Federation of Gynecological Ob-
stetrics(FIGO) 2540 o] Hrlstae)”. #7]o &
Z= 217} stage IB 19, IIA 3%, IIB 19%, IIIA 3%,
IIB 3%, IV 13oj3lct. BEE Sxtef s $AMIARE
A&7 Aol MRIE A3ttt MR %g/dollA GTVel

o o] 1799 EAloA 4cm olFl0IA, 12HS
4~6cm, 192 6cm o)4do]Sit),

2. A4y

BE ZAtoA HAshdE 2|8 7](CT-Sim : Comr
puted Tomography Simulator)& ©]-€3F CT7} 3 mm-
thick "2 A= T 22A 2L 23X E(BrachyThe-
raphy) AR 28AE AA"Ql PLATO™(Nucletron)
Version 14, 2& o]&3}3ict

CT g/l PTV, &%, WE & EARE & PIVY|
100%9] AZFE 2ABR= NE2AYPTV =AY 2
ICRU 389 ZAst AH 1005 AR X RAE
(ICRU AEAE)E st ulwsigley, E3h 25}
A8 & 27FL 2717 £ A$ ICRU A8Agezt:
oA FHHAE ZosHA] Zshal PTV X 2AIELS F
W ASE719 wEge] A g5t aEtA ol
aREoR ANSTA 7180 FUNEE 98 B B
2:0]] 4RRISN= 7]7H(Fletcher Williamson Applicator)o]|
ZA A4S vls(Needle for Interstitial) S 37}3hd
REFE 25 EZdshe Virtual XEAES £HE £
ICRU X|&2Ag% PTV A8AEo| thaf 1) 100% FAZ
o7 ZSHA| ke &3, 2) ARTY ol9dol B
s A= 83, 3) AR Jied A= 2 Hdid
A, 4) 3ol 847, 5) Wgel 72 A% ¢ 3
0 A=, 6) Wge] SX M= LIEAS o i=

AFFFY 2717 A2 AS diEE ICRU XE2AY
of ol FUF HAE 2T 4= oyt 23]8 100% A
ZFo] Fox= &&o] YR AX EHad o g2 A
ol Fojgt), w2 Fo] A7)17t & %$ ICRU 7
EAZCE AA FTXE TR X3 EF EZash
Zolle HA] W& Ago] Fojgrt

FFe 27171 2o PTV X 2Age]| 23] PTV A
£ EAStEA AAFor BAMRE 2Y e &
T 2o BolEle MuRE 43K 4 Qo 3
At FFY Z7|17 E A PIV XA o3 54
AAE =Folz] & of A Q4] o AAA
Hoy wbg W A= R @2 Agko] FEojHt
(Figure 1).
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Hgure 1, (8) ICRU treatment plan, include out a part of
tumor volume

(b) PTV treatment plan, include entire tumor volume but
enlarger iradiated volume

Figure 2, (a) Reconstruction image of implant needie
(b) include entire tumor volume and optimize irradiated
volume

Tandem¥} Ovoid Who B2 F7|7} 2 2ok ZISIHA
W Aol Solsls H%e Has) o & e AR
EZ 4717t B7Fssit wEtA & dFelAe olEdt 7
A&o] 7)1&9] Fletcher Williamson Applicator@}t 47]9]
23 U 498 vhes 2Hste ARgfezy dEd
Qe How ANZIElil X 2AYL Tl PLATO™
vi4.25 ©|§3le 7|EL ARAE 408 23 f 4
Y& B 7HIeE A4t 2AES sttt
(Figure 2).
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Table 1, Volume of GTV, PTV, bladder, rectum,

22 Y 498 vheg 7IststE o g uix)ky] Bahe 1
mo] S Aeet Umix| 9wWe] BHRjolA| Fletcher
Williamson Applicator?HS ARESE PTV X|EA|89) v]
3 7Hde AU IS vHsE Hriete ohA] =gt
Virtual 2|E2Ag0] g o §-83AE gotEuzt o
ofiN AFe WHT e Wy oeR 77hel 100% SAIF,
A, WFATEE AR olF B,

dojd BE AR BAHZIAQ SAS(Version 8,01)
£ olgsle] dlgHEAA (Paired ¢ test)S F3) wwst

ot

Imz &

30789 B T FF2 F27)7} ot ICRU A=A
Al 100% SA%el PTVZF 2% EFEE= 209 dx1
B AT ZFER] g 1089 XIF(AF B
2 Este £t

Table 194 Hi= vlel Zo] AA| At GTVE}l PTV
o] B 8AL 747} 15,6 cm’9} 31,5 em®0]Q & A
MR FHelM 3% T4 HAddAL 15 At 1F
B Atolo] ® zlo|7} GIGIA|TE, ¥ WA E A 3%}
g7 A =Hojzde| wEt JF FF A7l Zeolzt
AA 1% AC AL GTVZ} 11.6 cm®, PTVZ} 24.9 cm®2
W 2F B@23.7cm’, 44.7cm’)Ect HYW ZgLchp =
0.003)(Table 1),

ICRU 2548 9 PIV X8AZE $F3l9 100% ©]
& Aol Bo=s §4& vws] £ ZA3NTable 2)
AA| AL AL 129.6 cm’olA 97.0 em®E ICRU X &
Agel wis] PV X 2AIFo] AABHA 100% AZFo| &
o7tz 838E €Y 5 U2 Y 4= UKp =0.0034),

{cm®, mean + SD)

Al patients Group A Group B P
(A=30) (AV=20) (A=10) (Avs, B
GTvV 156 + 89 116 + 54 237 £ 98 0,003
PTV 315 £ 143 249 £ 84 447 * 157 0.003
Rectum 723 £ 291 69.9 + 299 769 £ 299 0.556
Bladder 127.4 * 514 130.6 + 52.9 1211+ 533 0.645
Tumor size on MRI (cm) 41 1.1 39 1.1 45 + 1.1 018
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Table 2, Volume of 100% isodose,

om® mean + SD)

Al patients Group A Group B P
(A=30) (AV=20) (AV=10) (Avs B
ICRU Plan, 129.6 £ 15.8 129.7 + 16,0 129.4 + 17.1 096
PTV Plan, 97.0 £ 53.4 67.9 + 30.2 155.0 + 44.4 { o001
P (ICRU vs, PTV) 0.0034 { 0.0001 012

& B A ¥4 =717t 27] & ICRU &
At 23] PTV 2B5AZ A 100% SAF §20]
o 37HE o 4 Utp =0.12). E3F PTV X848
A 3% A9 1F B9 100 SA% 849 Aol &
A & 4 rHp €0.0001)(Table 2).

b Z9Fe] 3717} AA ICRU X242 100% 54
F &Aoo AA Fgol ZFER Y= IF BE WML
Z 100% TAZF &&o] E3slA] Zdh= PTVY 8§48
ol AP B 34cm’E AA PIV £39 6.1%2
e THTable 3).

Table 3, PTV volume except 100% isodose on ICRU
treatment plan

Seq, Excess vol(cr) Excess vol(%)
1 3.8 5.9
2 5.2 9.3
3 9.5 17.1
4 0.8 2,88
5 0.6 2
6 0.6 1.9
7 15 3
8 0.6 2.3
9 10.7 16
10 0.2 0.6

Average 3.4 6.1
D 37 5.7

Table 4, Imadiated volume except PTV.,

100% 54 §HA PTV F 100% ol4te] Al#o]
Fog &3S A Uz SH(EDH RAERE
22)& 2AR F3 ICRU X243 9 PTV X243
5% IF A% OF B 749 Zlo|7t ICRU 2|82A1E 14.8
em’@} 84,7 cm’(p =0.0154), PTV X|2AE 47.0 cm®¥}
1104 cm*(p = 0,0004) 2 AT & 2= YUY IS A
9] 79 ICRU X|2AZol|A 104,8 cm®, PTV X|2A o] A
47.0cm’ 2 B 44.8%9) PTVE A3t Hojol] Eug
SHA| AR SRS a1 = UcHp €0.0001). 1
T Bo A% FYY 2717t IAY T4 Eofol Bt
2| Hol7] ol olF FF¥ MAE EFsh= xEAFo|
A 23] 100% FAF §4-o] AA|L E3 EHagt 1
o= e HFo] FAEHE & 4= ArHTable 4),

2e) 718 A 9 Y A% AA|F S =E ICRU
AgAge) H3] PTV A8AZA R Frlshe P4
< BYch E3 tE Auel vEAR 1F A9 H¢
£ 7188 A3Kp=0.08) 9 i A (p=0.045)0]
o> RAESHA ZAsHT) STk 1E B9 ¢ ICRU
AzAge] Hls] PTV A5A g4 23] AgFo] €A
3] F7FtEH. 1 oli= AV & AR FFE =3}
A FH A ZAA7)7]ol= Tandemt Ovoidgt
o2 FA4HE A9 Fletcher Williamson Applicator®
= Ao HFEEE TE = V] gReE AlgdHt
(Table 5).

A%0| SRS vt A3t HA BAE o=
8t9E A% 50%, 80%, 100% A1 8-Ao] 2t F71a}

{em®, mean + SD)

Al patients Group A Group B P
(AE30) (A=20) (AV=10) (A vs, B)
ICRU Plan, 98.1 £ 18.9 1048 + 16.2 847 £ 165 0.015¢4
PTV Plan, 688 £ 388 470 £ 194 1104 + 328 0.0004
P (ICRU vs, PTV) 0.0154  0.0001 0.1568
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Table 5, Reference point dose and maximum point dose of rectum (mean value), (%, mean)
Al patients Group A Group B
(AE30) (AE=20) (M=10)
ICRU PV p ICRU PTV p ICRU PV p
Plan, Plan, Plan, Plan, Plan, Plan,
Reference point 9.5 94.8 035 92.9 85.6 a08 85.8 1131 a.002
dose(%)
maximum point 113.3 119.3 028 117.4 108.9 0.045 105.2 140.0 0.003
dose(%)
Table 6, 50%, 80%, 100% dose volume of rectum (mean value), (%, mean)
Al patients Group A Group B
(A=30) (A=20) (A=10)
ICRU PV p ICRU PV p ICRU PTV p
Plan, Plan, Plan, Plan, Plan, Plan,
volume
80% dose 33 50 015 3.6 2.2 002 2.6 10.4 0.006
volume
100% dose 11 19 0.08 13 0.9 0.09 0.6 41 0.006
volume
Table 7, Reference point dose and maximum point dose of bladder (mean value), (%, mean)
Al patients Group A Group B
(AE30) (A=20) (A=10)
ICRU PV p ICRU PV p ICRU PV p
Plan, Plan, Plan, Plan, Plan, Plan,
Reference point dose(%) 92.8 87.2 0.33 94.3 73.7 0.001 89.9 114.3 0.001
maximum point dose(%) 140.4 1345 0.48 143.8 117.6 0.008 133.8 168.3 0002
= AoE YUBL, I2v 2§ A9 F¢ AR £ e §AAFE vwdt 43 JA) EAE e
B $5g PIV ARAZ0RN dAF FaAvle A S B9 M §Fo| ok pase AoE usky

o2 VP IE BY A9 1 digijl AeE yeRy
THTable 6).

g 71ed A% 2 A A A B
IR 2 AR e ICRU A=A 8] vl3) PTV &
Aol Azt F7Vske FE HAoh SRR 25 AY
BeE 7IEd A=Hp=0,008) R HHH AMFp-=
0.001)°] ¢ FaESHA Hashieh sk 1§ B 7
% ICRU X|2Agof vlafl PTV 8A A ggo] A
o] 3| F713tAcKTable 7).
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C ES 18 A9 A% 50%((p = 0.04), 80%(p=0.01),
100%(p = 0.02) AlFF &S PTV X2AFo2 A X3
HaAPle AR Uetga o2 dael virizixE 1
& BY A$ 1 Wil Ao= vERdtHTable 8).

ICRU A2A8% PV A2A L vlmstel 2 3}
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Table 8, 50%, 80%, 100% dose volume of bladder (mean value), (%, mean)
Al patients Group A Group B
(A=30) (NE=20) (N=10)
ICRU PV p ICRU PV p ICRU PTV p
Plan, Plan, Plan, Plan, Plan, Plan,
50% dose {
volume 36.4 27.2 003 37.3 16.7 0.0001 34.5 481 004
80% dose 83 71 048 94 3.5 0.005 6.2 14.2 0.01
volume
100% dose 28 2.9 0.93 3.4 L5 0.016 L7 5.8 0.02
volume

Table 9, Standard volume of 100% isodose,

(em® mean + SD)

Table 10, Imadiated volume except PTV.
(cm®, mean + SD)

Group B Group B
ICRU Plan, (N=10) 1294 + 163 ICRU Plan, (V=10) 84,7+ 165
PTV Plan,, (N=10) 155.0 £ 421 PTV Plan,. (N=10) 1104 £+ 328
Virtual plan, (N=9) 1120 £ 353 Virtual plan. (V=9) 67.4 = 249
ICRU vs, PTV 0.2866 ICRU vs, PTV 01568
P ICRU vs. Virtual 0.0608 P ICRU vs, Virtual 00162
PIV vs, Virtual 0.0607 PTV vs, Virtual 0.008
Table 11. Reference point dose and maximum point dose of rectum (mean value), (%, mean)
Group B
ICRU PV ICRU Virtual PTV Virtual
Plan, Plan, P Plan, Plan, P Plan, Plan, P
(AV=10) (M=10) (A=10) (M=9) (M=10) (A=9)
Reference point dose(%) 85.8 113.1 0,008 85.8 93.8 0.066 1131 93.8 0129
maximum point dose(%6) 105.2 140.0 0044 105.2 119.7 0.252 140,0 119.7 0112
Table 12, 50%, 80%, 100% dose volume of rectum (mean value), (%, mean)
Group B
ICRU PV ICRU Virtual PTV Virtual
Plan; Plan, P Plan, Plan, P Plan, Plan, P
(MV=10) (N=10) (AV=10) (AV=9) (A=10) (MV=9)
50% dose 185 36.8 0,044 185 26.6 0.497 36.8 26.6 0.222
volume
80% dose 26 10,4 0.020 26 64 0193 10.4 6.4 0.148
volume
100% dose 0.6 41 0.021 0.6 2.0 0.165 41 2.0 0,251
volume
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B3 U HYUE SHeE O8I ABYRYL YHHEel B3 o

Y A4 TS TPhe AEAES Y A FH
ARzAo) EZasHA B2 Aol FA=A "o} 1
0|8 Fletcher Williamson Applicator®] XA 44X
2o WA HEE WEHoR ushd HA )

zoltt, £ Aol Applicator?] AE SE3IL
2o AMFEEZE d7] £3}e] Fletcher Williamson
Applicatore]l 4719} =& W 498 visg AEAYE
AFE A7 F4Y 2717 2 1079 BA F 7158
Aoz vkl 4lo] 7% 189 ExE AlYshn 9
B9 At dis Mo sty A 9 AR 84
o] WolE AR

WA 100% Aol FoEHE= 71E §3S vug 2%
ICRU XgA& PTV X&AY o= 839 Zojzt
RasHA] o> Ae® UERgil(p = 0.2866), ICRU A&
A8} PTV A E2A 2ol H]8] Virtual X|2A48E AT
2 AH A2l AeZ YeRtHp = 0.0608,
p = 0.0607)(Table 9).

PTVE Aot #9lof EasHA 100% o]42} Aol
FoEE 832 ICRU X &A|&0] H|g} PTV X|&AHEo]
A 23] © AF Y ICRU AZA ol PTV X &A
gof vjgl Virtual AZ2A NN @A Fadhe AR
VERGTHp = 0,0162, p =0.008)(Table 10),

o] g A=E vwgt Fit ICRU X|EA A9
71&3d A 4 A Aol 7P @A yeht eyt o]
= PTV AAE 8] &3t Aol e AgolEg &
oJste] Hlwstojof gt olof] H|F PTV XA o=
ICRU X|2A8d} vug o dA3] Mego] F71et Ao
2 Jepst}, AT Virtual X 2AEQ] 9 PTV A&
AT ICRU X&Agef vls] EohE Xjol7} gle= AHe
2 el tHTable 11),

23] LM vlugt A AWbEog ICRU A
gAEo| vja] PTV X&8A% % Virtual X=2A A
W2 gAo) ZE= ACE eyt YoM Agst
Fzo] ol= PIV AAE ZFSHA] gt AdeollA e A=
o222 {olste vlmalojol gl FHH Virtual 2|EH|
glo] #$¢ ICRU A&A¥(p=0.497, p=0193, p=
0.165)1} PTV X EAE(p=0,222, p=0.148, p=0.251)
of g Hr}E Fol7t gl A= YehtTable 12).

Wgel J AE Hlug A% ICRU X &A1 8049
7I1ed A 2 R Aol 7 BA vt ol
Hjg] PTV X 2A8oA= ICRU X824 87 vlwd of
A B Adgo] F7IRE AR Ve Virtual A EH
go] AL PTV A@AET} ICRU XEAE uvig] Hct
£ Ao|7} gle A2 UsitthTable 13),

Table 13, Reference point dose and maximum point dose of bladder (mean value), (%, mean)
Group B
ICRU PV ICRU Virtual PTV Virtual
Plan, Plan, P Plan, P Plan, Plan, P
(MV=10) (A=10) (MV=10) (N=9) (M=10) (N=9)
Reference point dose(%) 89.9 114.3 0.020 104.1 0,236 114.3 104.1 0.497
maximum point dose(%) 133.8 168.3 0138 133.8 118.6 0,968 168.3 118.6 0 061
Table 14, 50%, 80%, 100% dose volume of bladder (mean value), (%, mean)
Group B
ICRU PTV ICRU Virtual PTV Virtual
Pian, Plan, P Plan, Plan, P Plan, Plan, P
(A=10) (M=10) (A=10) (AV=9) (A=10) =e)]
volume
80% dose 62 142 0.055 6.2 47 0.904 14.2 4.7 0.052
volume
100% dose 17 5.8 0,038 17 13 1,000 5.8 13 0,044

volume
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Wge] §AMS vwd F3 WUkEes ICRU X
2AS) wls) PIV MEAZNN B §Ho] T
RAo2 vepdrh. ICRU N2AYT Virtual XA A}
ol thi §Alo] vt Yl HAE ke Hol7t
gl Ao uehdth PTV XN2AYT Virtual A2A
2 Aol o] WA Fae AR LpehdrHp =
0.032, p=0.052, p=0.044)(Table 14).

v. 1 &
ZoF 1) F ole} M-87 3|

2ETY § o HRE = MR
e ol8F 3 FUAEAZE B I W

Guided Treatment Planning)< $#H3}l] ICRU
38ol AR A=AYHL vlnE F PG ¢ JPAF
(Reference dose, Maximum dose)2 A A=K Point
dose)T §& A% (Volume dose) 22 H|W3}o] FAI5FY
oo, 32 ABAGA LA AFEs AF-83 3
2B o] g3slo] AF7HA] ICRU 389 A3 A
st} A A2 3 thget HEC R PTVE EUE
g A 2AYT v|wste] BT Aut AGtHoR Fgd]
A7 Bk met ohE FAAE Holal qlt,

PIV AgAgS 53 ARFTLFY 2717F 22 He &
ZastA PAdo] A 83 FolHAI(p €0,0001)
Ao AFRZE el d 5 UAT 49 =77
T BF 23l DA TS TR N2AEE T
o 3 AR EZastA w2 Aol FoEA 2
t} olZ$t o]f+= Fletcher Williamson Applicator®)
Fx4 Angel Wy JuE wdHos 2ushed)
HAZE 7] W2l AR AtE gt

w2ty 2 Qo)A applicatord] FHAIE ZEsIT
329 AFEEZE 7] 5to] Fletcher Williamson
Applicatoro] RAY A vl 4a7E £<ko] =77}
2 10%9) B3} 3 IFRIEOER vRse) Alo] Bk
19] B2 Ak 999] Bl el SR A1)
st Aol #iskE AT 2 Z3t Virtual X524
go] PTV Az=AE¥ ojlz} ICRU AgA|gol H|3]
100% SA41%F 82 (p=0.0608, p=0,0607) U PTV o}
o AdzxAe| Egasti zAtEl:E 83(p=0.0162, p
=0.008)= FA3] A=A 4= Ae AR Yshgrt
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TS AT gl Rojsls A AR 9 8RR
PTV A2A g Hlal @8] FaAZ 4= 99led ICRU
AgAYI= vt S Bah A AgE bt
Zo] ICRU A8AEL PTV AANE @A HEate 4
Bloll X @A AZoll 100% A% Foigt Holr] wiEe
2t2E vlash=r| foJsteiof it}

E =FofA AASt Fletcher Williamson Applicator
of needle® LR AR ofzl ¥ Lol Az}
7] Brl= Single fractionation T 23] B8k A=
2ol HEE Aoz AzE wepd Fd AYmA
$2go] foftolo} Uk SR o ABe| et
2o] At el Rolsis e HAHoR A
2 % S o] oA gt 18] EX 23] A
FE Fofste 285 W] dA g Aoltk

V.8 B
PTVE] 7|7} &3 mefo] 722 A dgHow
ICRU X 2AYS A8l =Hd Bas do] 4=

Ao Roi=A "ot webA CT FAolu MR B4,
PET-CT ¥4 T T¥e SRS EdiE o PTV
of &9 AFEEE el Tl e ATt gl
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» Abstract

A Study on Intracavitary Therapy in Cervix Cancer
Using Needle for Interstitial Therapy

Jung-Keun Cho - "Hong-Ryang Jung - "Cheong-Hwan Lim
"Jeong-Koo Kim - ?Man-Koo Lee

Proton Therapy Center, National Cancer Center,
YDepartment of Radiological Science, Hanseo University
DDepartment of Radiologic Technology, Wonkwang Health Science College

Based on the data of cervical cancer patients who were treated by the radiotherapy with concurrent
chemotherapy at the radiation oncology department of National Cancer Center from January 2002 to
February 2003, we have studied the method recommended by ICRU 38 to maximize the prescription
dose to the planing target volume (PTV) with minimizing the dose to surrounding normal organs,
Clinical stage of the patients are 1 patient for stage IB, 3 patients for IIA, 19 patients for IIB, 3 patients
for IIIA, 3 patients for IIIB and 1 patient for IV, All patients took the MRI before treatment and the
maximum size of the gross tumor volume were under 4 cm for 17 patients and from 4 cm to 6 am for
12 patients and above 6cm for 1 patient. The results show that while the irradiated volume can be
reduced with optimized dose distribution using PTV treatment planning (p ¢ 0.0001) when the remained
tumor size is small, the surrounding normal organs will receive unnecessarily large dose when the
irradiated tumor volume is relatively large, This is because there is some limitation in controling the
intensity of radiation in Fletcher Williamson Applicator., To overcome the limit of applicator and to
achieve the optimal dose distribution, we have virtually applied 4 needles with Fletcher Williamson
Applicator for 10 patients who have relatively large tumor and studied the change in dose distribution
before and after application, The results show that this new virtual treatment plan reduces the volume
covered by 100 % isodose (p=0.0608, p=0.0607) and reduces the dose of normal organs (p=0.0162,
p=0.008), This evidence suggest that this method is superior than the currently used method such as
PTV treatment and ICRU treatment,

Key Words : Cervical cancer, Intracavitary radiation therapy (ICR), Planning Target Volume(PTV)
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