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WAz A opol| A 2A9] AH & AEAE & e Wy
o2 w4 i vieed el sidh A e
£ 287 1% )9 (omental J-flap),” FHEA L (pelvic
floor)2] +-2}3}(reperitonealization),”® k22 9] EAk(pelvic
tissue expansion)” 7S FAEA 4F¢]0o 7 Fulz| X
£ S8t Wiol o) FE i 4t Bargo] F
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Aol e 7oz 37t dEA AAMolA B3E
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Table 1. Patients Characteristics

Characteristics N (%)
Age (years) Median 51
Range 32~78
Sex Male 5 (23)
Female 17 (77)
Tumor site Uterine cervix 14 (64)
Endometrium 29
Rectum 6 (27)
Radiation dose = 504 Gy 20 (91)
> 504 Gy 209
Aim of radiotherapy Definitive 2 (9)
Adjuvant 18 (82)
Palliative 29
Concurrent chemotherapy  Yes 13 (59)
No 9 (41)

I T

2005%d 195E 129744 o3t A gt of ok
THA HAAES T4 Futtel] ALK EE
At 2248 WO R sk¢thTable 1). 22 % 141
Ag7AHE, 682 AR 292 Agikek $Atol gl
™ ARG A F 29 TXEH 0T FHbF vk A4

s
3
T

A

gk Welie 7197t AEFEchFg. 1). WelRE 7]
T(Fig. 2% &4 AXE P44 240 982 &3]
el AHLEE 2E|2F 07 wHEolAl ghahE Y (compression
device)?t 323 14317 ol ALsE 2R (miRE
o2 AhE FA5e] vk #AES A3} dFEed s
Aget7] 4A17 Aol] 1.5 g9 ulFA (o)A A e H® 1.5%, B
ZAIF) 450 ml vhHch A9 16 A A} G
2o 21 (Somatom sensation 16, Siemens, Germany)E o] &
sto] 38l @S2 RE IFHAA 5 mm FAY G4E 3

3)

Selgleh. BE P50 ol 43 BEBge e
Az AdEgen FAAE EAe eto] A
Exoll huchet A4S Baigln 28 SR ol 2
Selle. R HA 4

ABS A D3RG 942 Y

Fig. 1. Patient set-up with belly-board device in prone position.

- 272 -
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fas dedl ANE 33T F G4E Y58,
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WA GYe FE AN A RE ATE AAR
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Fig. 2, The belly-board device was composed of compression
(a) and immobilization (b) device.
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o] AF g AAFs| A ?'E(dose volume histogram)
olgsto] sl MaBE el FAYH 24

SPSS (Statistical Package for the Social Science, Chicago, -_)
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Fig. & CT images of a patient
taken. (A) with BBD and (B)
without BBD.
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Table 2. Small Bowel Volume Included in the Treatment Field

Patient No.  without BBD*  with BBD % reduction
(Volume in cc)
1 591.48 447.74 243
2 340.31 25742 244
3 166.33 162.89 21
4 177.24 84.9 521
5 166.09 128.56 22.6
6 37211 303.33 185
7 305.71 161.26 473
8 337.85 242 47 28.2
9 174.38 67.61 61.2
10 544.12 404.8 25.6
11 74443 730.61 1.9
12 88.9 18.94 78.7
13 332.65 186.72 439
14 372.34 206.63 45
15 354.16 255.15 28.0
16 2218 16.05 27.6
17 304.92 241.53 20.8
18 474.34 467.08 15
19 295.87 135.07 54.3
20 57.0 19.82 65.2
21 300.94 143.57 52.3
22 278.94 175.81 37.0
Mean 306.2£177.7 221.5+175.1 35.0

A 2 AelolA ARG} g e Agsie] LTt
B4 £ 2N A= 055) 0 DAL
T3 AH71(DRR: Digital Reconstructed Radiography)el]#] 3.o]

F50] 7‘0«] X7} WelBr o] Agog gl JZEo
2 Al wol It Uee ¢ F I (Fg 4). BE
Ao el FAH 449 A "R 443
of Ztad AA ] AEE Table 2014 RojEr} A3 g
FHEHA AN Akl T Labe] FFAHL He
HEd AEHA &2 75 3062£177.7 cc, AL 7
221.5+175.1 cco] @l om ZAlokol] Ee}E|e LAbe] A Ao
B 35% (1~79%) ZEHUckp<0.001). £k 2ukdk
9] 10~100%7HA] BE Azkoll4] WelHe g AL3t A4S
azke] AA o] FARH o2 FofetA 2= rhp<0.001,
Table 3). &3] A2 747} 5%u|ukel 3= 3o 9
e ARG ANANEAES Ugken 14Le AF
BEgeg ZHH AgAAEE L 3hAtolgir)

Table 3. Comparison of Average Irradiated Small Bowel
Volume between without and with BBD

Volume in cc

Dose level without BBD*  with BBD p-value T

<10% 278.0+162.2 183.7+146.3 <0.001
20% 251.9150.8 161.8+137.2 <0.001
30% 234611434 147.74128.7 <0.001
40% 205.7+136.9 118.4+101.5 <0.001
50% 195.2+133.5 109.3195.4 <0.001
60% 187.6+130.8 104.0+92.4 <0.001
70% 176.8+127.7 98.0+89.1 <0.001
80% 162.7£116.6 88.8+83.9 <0.001
90% 147.3£110.9 80.9+80.6 <0.001
100% 114.9+92.1 47.6153.9 <0.001

*Belly-board device

Y « L" e
we Wiew IFF for "Pao Bean =

Eye VienplRR

* Belly-board device, TPaired ttest

Fig. 4. DRR images of the fourth
patient taken at AP and lateral
directions (small bowel and bladder
are contoured on images taken
with and without BBD). purple:
small bowel with BBD, dark blue:
small bowel without BBD, blue:
bladder with BBD, light blue:
bladder without BBD.



Table 4. Bladder Volume Included in the Treatment Field

Patient No.  Total bladder volume {cc) Difference (cc)
without BBD* with BBD
1 78.6 80.7 2
2 3098 3130 3
3 1721 1754 3
4 1549 1534 -2
5 76.0 79.6 4
6 52.0 484 -4
7 307.6 301.0 -7
8 108.4 108.7 0
9 78.6 83.0 4
10 63.7 595 -4
11 151.7 150.2 —2
12 119 17.0 5
13 51.2 501 -1
14 336.7 3388 2
15 69.3 722 3
16 150.0 1422 -8
17 164.9 159.1 -6
18 319 329 1
19 154.6 150.8 —4
20 639 613 -3
21 315 32 2
22 450 483 3

*Belly-board device
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£ A% 15%(68%), WAREE AgsA] e F 10
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o] 80~89%% 7S+ Wl E A83A o2 5%H(23%)
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o 121
G
g 10{
5 8-
2
E 87
3
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0 H T 1
80~89% 90~99% 100%

% bladder volume receiving 90% of the prescribed dose

Fig. 5. Number of patients versus % bladder volume receiving
90% of the prescribed dose.
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e AAE Alf)E]o] AE% e A FEE T W
ok, Kim 9% AFREY Babel] B4R 43¢ g =
AE A & A EHAA (target volume)o] A 7l
Aol o} A g AT o Ty THAH
+2¢ AeA 28 5 ok ik wkA RE 3
Aol AAS dSHF S Adsle] 449 A A e
ZA3slo] A ek A ] AE 1% (Dose-volume  histrogram)<

Fobe 477 Hn QD QTeqE Fugel

4T g 24 e B0 AR DB Aol
ARz Aokl sl 2 wel A4 SR

i MARAE A &R AAE REAAE B
2 5474 s u5ed wgel o 447 P
A0l Sl o) Sl fAFel Fatsll
S8 Uk Wl5EH WHoR £ F54el YE 7
ol 3R] APAS Y kg 3 HIWM“““) u

o _2. rlo \o
O

Fig. 6. DRR images of {A) patient 7
and (B) patient 8 {light blue: bladder
without BBD, dark blue: bladder
with BBD, pink: small bowel con-
tour obtained from CT images).
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— Abstract

The 3-Dimensional Analysis of the Efficacy of a Belly-Board Device
for the Displacement of Small Bowel During Pelvic Irradiation

Kyung-Ja Lee, M.D.

Department of Radiation Oncology, School of Medicine, Ewha Womans University, Seoul, Korea

Purpose: To evaluate the efficacy of a belly-board device (BBD) in reducing the volume of small bowel during
fourfield pelvic irradiation. .
Materials and Methods: Twenty-two cancer patients (14 uterine cervical cancer, 6 rectal cancer, and 2
endometrial cancer) scheduled to receive pelvic irradiation were selected for this study. Two sets of CT images
were taken with and without the belly-board device using the Siemens 16 channel CT scanner. All patients were
set in the prone position. The CT images were transferred to a treatment planning system for dose calculation
and volume measurements. The external surfaces of small bowe! and the bladder were contoured on all CT
scans and the 4-pelvic fields were added. The dose-volume-histogram of the bladder and small bowel, with
and without the BBD, were plotted and analyzed.

Results: In all patients, the total small bowel volume included in the irradiated fields was reduced when the BBD
was used. The mean volume reduction was 35% (range, 1~79%) and was statistically significant (p<0.001).
The reduction in small bowel volume receiving 10~100% of the prescribed dose was statistically significant
when the BBD was used in all cases. Almost no change in the total bladder volume involved was observed in
the field (<8 cc, p=0.762). However, the bladder volume receiving 90% of the prescribed dose was 100% in
15/22 patients (68%) and 90~99% in 7/22 patients {32%) with the BBD. In comparison, the bladder volume
receiving 90% of the prescribed dose was 100% in 10/22 patients (45%), 90~99% in 7/22 patients (32%), and
80~ 89% in 5/22 patients (23%) without the BBD. When the BBD was used, an increase in the bladder volume
receiving a high dose range was observed

Conclusion: This study shows that the use of a BBD for the treatment of cancer in the pelvic area significantly
improves small bowel sparing. However, since the BBD pushed the bladder into the treatment field, the bladder
volume receiving the high dose could increase. Therefore it is recommended to be considerate in using the BBD
when bladder damage is of concern.
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