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- Comparison of 2D and 3D Brachytherapy Planning for Cervical Cancer -
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Fig. 1 Two-dimensional planning, R: rectal reference point,
B: bladder reference point

Hg. 2 Dose distribution of two-dimensional planning, Using
PLATO brachytherapy treatment planning system V.142 4
(Nucletron, Netherland), A RT: A point of right, B LT: A
point of left

Fig. 3 Volume delineation, Using ECLIPSE treatment
planning system V6 5(Varian Medical System, USA), GTVs:
red color, HR CTV: orange color, rectal wall: brown color,
bladder wall: yellow, uterus: green color
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AgTEd7 oldF7HA Akl 22k 2R A=
Agls ¥ P°}7l sl A WS GEC-ESTRO
ZREZA Altste KA T EA A (Gross tumor
volume for brachytherapy, GTVgp), I8 JAEAAA
(High risk CTV; HR CTV) AolE ARE3}ITH10].

A A A B SZ}LEL;SX]EﬁlQ ZR2IHS off
sho] 224 X7} UL Point Al 5 GyE AW513
ou(Fig, 4), 22 ZHARE 2A8H] Sls A
£ o] 83}o] GTVe2} HR CTVE] X4l A=2] 90%2} 100%
7} 323te]= 99(D90, D100 of GTVs and HR CTV)I} 9
HA7](organs at risk, OAR)ZA] 2A3} Wlago] A =2
AEFEE 2 em’, 5 em®, 10 em®71A] So0l7k= MRS 7k7t

F3hAet.

Fig. 4 Reconstruction of two-dimensional planning by
three-dimensional planning, Using Brachytherapy planning
system vB 5(Varian Medical system, USA)

4. 3N Z2BA=ZAHE
274 TR BA RS IS Al AR dakehdS
# A =AIR 22032 o83t HR CTVO

EREER
GyE AFe 3tglon, =209 | 243} =12 o] &
sl bl 134 2] Ah e, 249 24205 o

A 98l AFAFES o]8ste] GTVeet HR CTVE
D90, D100 8H3l e, 27t W3] Docms, Dsems, Digems

2 77t kit

ut

Table 1 Constrains of three-dimensional planning

Constrains Dose
90% of the HR CTV > 56y
Dsaws Of bladder < 75 Gy
Dians Of rectum < say

5. XizXel & 24

23190 THA AR} 34 TAAZANE vl 2
o] Wilcoxon Ho=97A A9 (Wilcoxon signed ranks
test)& AMEIFlOT F7| A= SPSS 115 ZRIHS
ARE-SHATEE

1078 9] 3x} 9 FoFo] EAL GTVe= 1.7 ecm’~17.3
3(%—&& 7.8 cm3) S, HR CTV=13.6 cm 3~67.0

em’(atgk: 33.6 em?)o| Qe FAH Q] Kyl 40,3 cm’
~61.1 cm’ (g 49.8 em’), WF8Q] Ful= 21,6 cm’

)

~59.8 cm®(HH4E: 36.2 cm®) SItHTable 2).

Table 2 Patients and tumor characteristics

Pationt GTVs HR CTV Rectum Bladder

(cm®) (cm®) (cm®) (cm®)

1 7.5 32.2 453 26.3

2 13.3 67.0 57.8 37.5

3 5.6 20.6 44.6 20,7

4 7.1 35.0 46.3 21.6

5 10.9 36.5 495 34.6

6 5.9 24.6 54.6 56.1

7 6.9 21.7 44.6 21.7

8 17.3 38.7 54.3 59.8

9 2.1 13.6 40.3 33.4

10 1.7 39.6 61.1 442

2. MASIHESEY dag 0|88t 2Xa 28Xz
HE O} 21 MEHAEE 24

1078 9] gEx}of| A GTVES] D902 89.3%~100% (Hat4k:
98.9%), A A=Fe] GTVeS] D100 80.8%~100% (Ht
4k 97.1%)°]1%tk. HR CTVE] D90+ 75,0%~100% (Bt
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Table 3 Coverage dose of GTVg and HR CTV in
two-dimensional planning

Table 4 Dose of rectum and bladder in two-dimensional
planning

GTVs HR CTV
Patient D0 (%) D100 (%) D0 (%) D100 (%)
1 100 97.4 100.0 98.9
2 100 100 77.8 69.5
3 100 100 99.4 96.4
4 100 100 99.4 96.1
5 99.6 98.9 96.9 94.2
6 100 100 99.7 98.7
7 100 100 99.4 96.6
8 89.3 80.8 75.0 66.1
9 100 100 100 100
10 100 100 99.9 99.5

Zk 94.7%), HR CTVS D100+ 66.1%~100% (H4k:
91.6%)°]3ict. 1078 2] B2} Z FoFo] Hu]7} 17.3 cm’&
AiH e g Y sHiA s A|Q]skale Point Aol A
& wf GTVe7t & =G}, 12t HR CTVE] Fuj7}
67.0 cm’2 7P & 294 A} HR CTVE] Hul= o2
b0l Hlslf ZA= AN A-go] 7 (anteversion)
ol IZo 2 2]9A QJE 8HA| TRl A= Point A
WS wf) HR CTVE] D90°] 80% nlHte 2 2 Z3tE] %]
248 THTable 3).

2ol A o] A Doews- 2.5 Gy ~6.4 Gy (Batgk: 3.9
Gy), Dsemis= 2.2 Gy~5.1 Gy (Bet4k: 3.3 Gy), Digemins
1.5 Gy~3.7 Gy(B+4k: 2.6 Gy) At} HgollA 2] Dyems=
3.8 Gy~6.6 Gy (B=Zt: 5.1 Gy). Dsems= 2.9 Gy~5.6
Gy (B3 4.4 Gy), Dipems2] bladder= 1.8 Gy~4.6 Gy
(H4k: 3.1 Gy) et 10789] $Af= 15 9] SAjollA 2%
O] Dyerns©] 5 Gy O/l Ao, 212 Docmsr= 678(60%) 2
SHAfollAl 5 Gy ool AtHTable 4).

3. 3AH ZEX=AHE 2

1078 2] A A oA AFdd k= DI0S] GTVs
L HE 100%9°2H, GTVsY DI00= 1%L Aolsta
100% (B++3k: 99.97%) AisE R oj3Qith D902 HR
CTV= 98.3%~100% (a3} 99.8%), HR CTVE] D100+
95.5%~100% (BH%k 99.2%)0]ItHTable 5).

2%l A 2] TS Doems> 3.1 Gy ~5.4 Gy (Batgk 4.2
Gy), Dsem<= 2.2 Gy~4.5 Gy (B4t 3.3 Gy), 1gaL
Dioems= 1.5 Gy ~3.5 Gy (B4t 2.4 Gy) Airh, ==goiA]
O] MEEE Dy 2.9 Gy ~6.9 Gy (B3E 5.3 Gy), Dsens

Rectum Bladder
Pationt Doors Dses Dios Durs Dsars Digers
Gy) Gy) Gy Gy Gy) Gy)
1 3.6 3.1 2.4 0.3 5.1 23
2 3.3 2.6 2.0 3.9 3.4 2.7
3 48 40 33 5.8 5.6 4.6
4 3.9 3.8 3.2 43 40 3.6
5 3.8 3.0 2.3 5.0 42 2.6
6 3.6 3.1 2.6 5.7 45 2.8
7 3.3 2.2 1.5 3.8 2.9 1.8
8 25 2.2 1.7 3.9 3.5 2.8
9 4.3 43 3.3 5.7 5.3 4.4
10 6.4 5.1 37 6.7 5.4 3.6

Table 5 Coverage dose of GTVg and HR CTV in
three-dimensional planning

GTVe HR CTV
Patient DA0 D100 DA0 D100
(%) (%) (%) (%)
1 100 9.7 100 9.5
2 100 100 100 9.6
3 100 100 98.3 9.5
4 100 100 100 98.4
5 100 100 100 9.8
6 100 100 100 9.7
7 100 100 100 9.8
8 100 100 100 100
9 100 100 100 100
10 100 100 100 99.9

= 2.3 Gy~5.3 Gy (H+tgk: 4.0 Gy), Digemss= 1.5 Gy~
3.6 Gy (B4l 2.5 Gy) itKTable 6).

SRS A 91.6%, 3AMY THAEAYE APt 7
- 99.2%= FATHOE F-23t 2Fo|7} A ATHp=0.021).
E3SF HR CTVE DI0L T+ X & A&7l "o oS
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Table 6 Dose of rectum and bladder in three-dimensional
planning

Rectum Bladder
Pationt Doos Dses Dios D Dsars Digars
Gy) Gy Gy Gy) Gy) Gy
1 3.2 2.6 1.9 5.3 3.7 1.7
2 49 4.3 3.6 5.3 43 3.2
3 4.1 3.2 23 5.4 3.5 1.6
4 4.1 3.3 2.3 4.1 3.2 1.9
5 48 3.8 2.5 6.0 48 3.0
6 3.9 3.4 2.8 5.7 47 2.9
7 3.1 2.2 1.5 2.9 2.3 1.5
8 4.6 3.3 2.4 6.1 47 3.6
9 4.2 2.8 2.0 4.8 3.7 2.4
10 5.4 45 3.1 6.9 5.3 3.3

Table 7 Comparison between two-dimensional planning and
three-dimensional planning

Two-dimensional Three-dimensional

planning planning
Parameter Mean SO Mean SO pvaue
D90 of GTVg(%) 98.9 3.4 100 0 0.180
D100 of GTVg(%) 97.1 6.0 100 0.9 0.109

D90 of HR CTV(%)  94.7 9.7 9.8 0.5 0.068
D100 of HR CTV(%) 91.6 12,7 99.2 1.4 0.021
Daans of rectum(Gy) 39 1.1 4.2 0.7 0.575
Dsons of rectum(Gy) 3.3 0.9 3.3 0.7 1.000
Digens Of rectum(Gy) 2.6 0.7 2.4 0.6 0.514
Daens Of bladder(Gy) 5.1 1.1 5.3 1.1 0.766
Dseng of bladder(Gy) 4.4 0.9 4.0 0.9 0.359
Dioen Of bladder(Gy) 3.1 0.9 25 0.8 0.284

BATH(p=0.068). “Leju} A4 9l o] M Aol F
2|7 AB7t] A 2jol= Holz| 9kFrHTable 7).

= > %

o] Qle}, & AtolA = AARldSEY A o1&
239l YA RARNE BoARIE T GTVeo] 71 2 19
T DYOI} D100 EFEOL}, HR CTVE] A<

o= Fu7t 71 2 193} Algo] %7 (anteversion) ©]H
Al gFog 294 A 17gellA D90 D100 3= A
oottt ey 33k A mAgloA ok & AR
AH(dose coverage)= E0lgF 4= QQit}t ESE 221 A
A wA YT 32 FHA =AY BlasklE o HR CTV
o] DI00%] HTL 224 TAARANS AHSARE B
91.6%, 32+ FHAEA TS AlSIS 749 99.2%% &
ASEO R oI5t Hol7t 9191.0.8)(p=0,021), HR CTVE]
Do0S| e Az Aol Wle fole melnt
(p=0.068).

334 A 2ASo] 9lol oFH AL At
£ 9Jat FelE WMrl QIr, Potter -2 HH8He] M
< ksl $13l point AojlA= A&, D100, D90 At
st glemll, Lin $& S 1zl g
o] 3E3IE|= % (percent coverage of the target isodose
surface), D95, point AoJA]Q] A& ARE3ITH12],

= °4:rL°ﬂ A= d*&ﬁ}‘%}% PE o183t oAk &+
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gl M) AR BABABE ¥ 4
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Dacaeoll Vo) TRET/FRL MBI, 1 ol
o] B37h 2 Bjel ] A FAAE wEe Zolekn

TS oH[13], o]egt Aik= Pelloski 5ol 2JsiA®
SRI=ATH14], o] ¥ksle] ICRU A1 x4l 21749
Docrs @} 1A 2 YA Fhchal HalE|ar Qlek{14],
2 AtollA 22k 2HAEA Y 33 A=A
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Oﬂ SATE Aol HolA] RQb=tl, 1 o= 33
2| 2AEslgS u AHS GTVee} HR CTVE Xk &
FFot7] 1l =32 Docws 7.5 Gyt 2782 Dyems <5 Gy
2 AR wizoletar Azt ojRict 58] A =y
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k27 slo] Az o 2L AEo] 753 A
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*Abstract

Comparison of 2D and 3D Brachytherpay Planning for Cervical Cancer

Jung Hoon Kim

Department of Radiation Oncology, KonYang University Hospital

To evaluate the usefulness of 3-dimensional brachytherapy(BT) planning technique based on CT in cer-
vical cancer, Patients with cervical cancer underwent 2-D BT treatment planning and then CT scan with
HDR intracavitary applicators in place with same positions. Dose was prescribed to Point A with 5Gy per
fraction on 2-D BT planning. For 3-D BT planning, and dose was prescribed to the High risk CIV for BT
(HR CTV) with 5Gy. The 3-D BT planning goal was to cover at least 90% of the HR CIV with target
5Gy isodose surface while limiting the dose to 2 cm?’ of bladder to less than 7.5 Gy, and 2cm’ of rectum
to less than 5Gy, In one patient of 10 patients, Daug of rectal dose was over 5Gy and OGpatients at Daus
of bladder dose on 2-D BT planning, There was a tendency to underestimate ICRU bladder dose than
ICRU rectal dose, CT based 3-D BT planning for cervical cancer will enable evaluation of dose dis-
tributions for tumor and critical organs at risk. So, rectal and bladder morbidity as well as geographic
miss will be reduced in case of the bulky disease or uterine malposition.

Key Words : Cervical Cancer, Intracavitary radiation, 3D brachytherapy planning
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