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Fig. 1. (A) Schematic view of belly board (B) belly board with
aperture size of 25x28 cm and with aperture shape of hep-
tagon and trapeziod combination. A ruler (black arrow) is
attached on the side of belly board. (C) Belly board combined
with bladder compression device (D).
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Fig. 2. CT images of a patient
taken with only belly board (A)
and with combination of belly
board and bladder compression
device (B). The lower border of
belly board aperture was ele-
vated above the lumbosacral
junction in the combination of
belly board and bladder com-
pression device (B).

Fig. 3. Segmentation of regions
of interest (ROI). Blue: abdo-
minal cavity, green: treated vo-
lume  (90%  iso-dose line),
orange: irradiated volume (10%
iso-dose line), purple: irradiated
volume in abdominopelvic cavi-
ty, yellow: irradiated volume of
small bowel, pink: whole blad-
der.
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Table 1. Comparision of Mean Irradiated and Treated Small
Bowel Volume between with and without Bladder Com-
pression Device

Small bowe!l volume (mL)

p-value
With BCD*  Without BCD
Irradiated volume 174.3+895 373.3£145.0 <0.001
Treated volume 39.7+42.2 70.0£57.2 0.011

*bladder compression device.

Table 2. Comparision of Mean Irradiated and Treated
Bladder Volume between with and without Bladder Com-
pression Device

Bladder volume (mL)

p-value

With BCD*  Without BCD

Irradiated volume 4424+2419
Treated volume 2229+1179

441.3+2392 0.574
153.7£95.5 <0.001

*bladder compression device.

Table 3. Volume of lrradiated Small Bowel at Each 5-Gy
Dose Levels Ranging from 5 Gy to 45 Gy between with and
without Bladder Compression Device

Irradiated volume (mL)

Dose level (Gy) p-value
With BCD* Without BCD
5 173.5+89.2 371.4+1459 <0.001
10 137.0+85.1 247.5+140.3 0.001
15 69.3£59.4 107.6£66.9 0.017
20 55.2+51.24 90.9+58.8 0.018
25 48.8:49.0 82.3+55.5 0.020
30 44.5£47.7 76.4+52.4 0.021
35 40.2+47.6 70.1450.2 0.022
40 36.3145.3 63.948.3 0.025
45 11.4+14.0 26.5+25.9 0.098

*pladder compression device.

2

vlagotul e ol AL & Ao X 54122 39.7+42.2 mL
2 700572 mLe] A& A X EAF R oA gist
HiL(p<0.001), £ WashtEd Ag 3 2AAHE
174.3+89.5 mLE A& A =A% 373.3£145.0 mLE v}
ebAl Z&sl 9 rhp=0.001) (Table 1). ¥Fgehd= A&
A x| e F AAL FAG Aolrb gglert
(441.3£239.2 mL vs. 442.4+241.9 mL), X ZAF te] w3
AL AL 7 AE fdA Frtelgivh2229+
117.9 mL vs. 153.7295.5 mL, p<0.001) (Table 2). W<kt
EF AL A 39 v5~v45e] AA AR E w23,
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T AE 3 BREge] 2AAAE A4 AR f98)
Al 7F43k9ch(1,282.6+218.7 vs. 1,571.9£158 mL, p<0.001).

Table 4. Comparision of the Ratio of Irradiated Small Bowel
or Bladder Volume to Irradiated Abdominopelvic Cavity
Volume between with and without Bladder Compression
Device

The ratio of irradiated
volume (%)

p-value

With BCD* Without BCD
Bladder/AP" cavity 335147  275+131 <0.001
Small bowel/AP cavity 13.9+7.6 24.2+10.2 <0.001

*bladder compression device, Tabdomincopelvic.

40

AP cavity volume (%)
3 8

=y
L]
1

The ratio of small bowel to

0 H T T T ) 1
0 10 20 30 40 50 60

The ratio of bladder to AP cavity volume (%)

Fig. 4. There was a negative correlation between the ratio of
irradiated small bowel to irradiated abdominopelvic cavity
volume and the ratio of bladder volume to irradiated
abdominopelvic (AP) cavity volume, significantly (p=0.001).
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— Abstract

The Efficacy of the Change in Belly Board Aperture Location by
the Addition of Bladder Compression Device for Radiotherapy of
Rectal Cancer

Hong In Yoon, M.D., Yoonsun Chung, Ph.D., Joo Ho Kim, CMD, Hyo Kuk Park, RTT,
Sang Kyu Lee, RTT, Young Suk Kim, M.D., Yunseon Choi, M.D., Misun Kim, M.D.,
Hayoon Lee, M.D., Jeesuk Chang, M.D., Hyejung Cha, M.D., Jinsil Seong, M.D.,
Ki Chang Keum, M.D. and Woong Sub Koom, M.D.

Department of Radiation Oncology, Yonsei University College of Medicine, Seoul, Korea

Purpose: We investigated the effect of location changes in the inferior border of the belly board (BB) aperture by
adding a bladder compression device (BCD).

Materials and Methods: We respectively reviewed data from 10 rectal cancer patients with a median age 64 years
(range, 45~ 75} and who underwent computed tomography (CT) simulation with the use of BB to receive pelvic
radiotherapy between May and September 2010. A CT simulation was again performed with the addition of BCD
since small bowel (SB) within the irradiated volume limited boost irradiation of 5.4 Gy using the cone down
technique after 45 Gy. The addition of BCD made the inferior border of BB move from symphysis pubis to the
lumbosacral junction (LSJ).

Results: Following the addition of BCD, the irradiated volumes of SB and the abdominopelvic cavity (APC)
significantly decreased (174.3+89.5 mL vs. 373.3+145.0 mL, p=0.001, 1282.6+218.7 mL vs. 1571.9£158 mL,
p<0.001, respectively). Bladder volume within the treated volume increased with BCD (222.9£117.9 mL vs.
153.7£95.5 mL, p<0.001). The ratio of irradiated bladder volume to APC volume with BCD (33.5£14.7%)
increased considerably compared to patients without a BCD (27.5+13.1%) (p<0.001), and the ratio of
iradiated SB to APC volume decreased significantly with BCD (13.9+7.6% vs. 24.2£10.2%, p<0.001). The
ratios of the irradiated SB volumeand irradiated bladder volume to APC volume negatively correlated (p=0.001).
Conclusion: This study demonstrated that the addition of BCD, which made the inferior border of BB move up

to the LSJ, increased the ratio of the bladder to APC volume and as a result, decreased the irradiated volume
of SB.

Key Words: Rectal cancer, Belly board, Bladder compression device, Small bowel, Bladder, Irradiated
volume
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