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- The Effect of Obesity Levels on Irradiated Small Bowel volume in Belly Board with

Small Bowel Displacement Device Method for Rectal Cancer Radiotherapy -
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Table 1, Patient Characteristics

Characteristics (n=29) Number (%)
Gender
Male 20 (69)
Female 9 31
Status
Pre operative 21 (72.4)
Post operative 8(27.6)
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Table 2, Nonparametric analysis of sample

Characteristics Median 4
p-value
(n=29) (range)

Age (yr) 59 (34-71) 0.115
BMI 23.78 (17.92-32.83) 0.08
WwHR " 0.84 (0,80-1,03) 0

TViaiser' (cm) 367.13 (88.47-976.9) 0.007
HDVy" (cm®?) 4,59 (0-197.47) 0
LDVyp¥ (em?) 49.96 (0-495.81) 0

“Body Mass Index= weight (kg)%heightz(mZ)
TWaist—Hip Ratio = waist size =+ hip size

wpr—values were calculated by the Shapiro wilk test

§thladder means total volume of bladder

IPHDVsb means small bowel volume irradiated at 90% of
prescribed dose

¥ LDVy, means small bowel volume irradiated at 33% of
prescribed dose
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Fig. 1 (A) Belly board with aperture size of 25x28
cm, A ruler is attached on the side of belly board
(B) SBDD was placed inside of lower part of
aperture

Fig. 2 Small bowel displacement device divided into
three parts with 3cm
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Fg, 8 CT images of a patient taken with belly board and
SBDD (A)in case of BMI 1792 (B)n case of BMI 2773
(C) SBDD

Fg. 4 Segmentation of regions of interest (ROl) (A)small
bowel (B)bladder (C)PTV (D)CTV
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Fig. 5 Axial CT image of a patient (A)n case of BM 1792 (B)in case of BM 27 73 (Inner box shaped red line
is 90% iso-dose line and outer blue line is 33% iso-dose line, Pink colored region is irradiated small bowel)
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TViladder= 88.47-976.9 cm®, HDVg= 0-197.5 cm”,

LDVg= 0-495.8 cm’©] QI tHTable

2).

Jode A X FE oA LDVg= 247.9+4247.9 cm®, HDVy,

L 98.73+98 73 cm’ 0|T & T
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51,7436.87 cm®, HDVy,= 15.8+15.8 cm” ©]¢]THTable
3). FEE9 Xé%*é% 537 43 BMI= P gro] 0.05
olAfom A} HIF= AL 2 2 glgjol} WHR,
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o] &Aoo fFogt dFol U= AR FRIEITHTable
4). &, WF9 &4o] AAY BMI7} S5 RAMEE &
Aol g2o] asial BMIQ] AREAQ] A2 HokS uf
BMIE= E3] LDV H = HDVgol J3FS v|xl= A=
et

Table 3, HDV, and LDV, analysis in accordance with patient's status and BMI Group

Pre operative

Status

(cm?) Post operative (cm?’)

HDVg,

LDVgp
HDVg, in BMI Groupl
LDV, in BMI Groupl
HDVy, in BMI Group2

LDV, in BMI Group2

0-197.47
0-495.8
0-45.96
0-114.3
0-197.47

1-495.8

0-163.96
0-235.2
0-31.6
14.83-88.57
0-163.96

0-235.2
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HDVy, 242k 7H2F 7.44 cm®, 2,66 cm’©]3l LDV, 2%+
Zre 747 56,34 cm®, 17.92 cm’® 42& o] F TdF A%
o] gAof o]z} glezlet oAt st ol wedt
FTUEY FARS Wolal FATH B4 A & o
e}

. ddEel Zol7t HDVe, LDVgel WA= d%F

($50.5) A B 4 9lo] 4+ ol%, Y, WHRe| WAk
el 24l Age) AT 2 Aol gl o
H

+=91E &9l HlE). HDV, LDVs #H BMI Groupl
3} Group2 ARolollAl ZFo]7} U3l BMI Group2 HUp=
BMI Groupl of|A tA|2 2 HDVy,, LDVgeZtel 2tk
53] HDVgolAl & o 2+ Zpol7} @Wekew BMI Groupl
o] HDVy7t +o8HA] Faxsiaich(Table 5), A+ Az
SBDDE A3l BMI GrouplolAl= HDV,,S ©] 3130
2 A3 & 4= 919 LDV, (15 GyolAr A7} 150 em”®
olAFel AS7} ALt BMI Group29Al= 46%2] 3zt
7} LDV 7} 150 em®o]Afo] it

Table 4, Spearman correlation coefficients between BMI, WHR, TVyjaader @nd HDVg,, LDVy,

HDVgp LDV
variables ¥ ¥
B p-value B p-value
WHR -0.35 0.062 -0.304 NS*
TVbladder -0.497 0.006 -0.522 0.004
BMI -0.402 0.031 -0.328 0.083
TVhladder in BMI Groupl -0.525 0.037 -0.612 0.012
TVpladder in BMI Group2 -0.38 NS -0.396 NS
* correlation coefficient
Tp—values were calculated by spearman's rank-order correlation
*NS @ not significant
Table 5, Significant difference between two Groups in small bowel irradiation,
. HDVsp, LDVgp,
Characteristics i 3 ¥ . 3
Median (cm”) Mean rank p-value Median (cm) Mean rank p-value
Status
Pre operative 7.44 15.52 56.34 15.48
NS NS
Post operative 2.665 13.63 17.92 13.75
Gender
Male 3,31 14.9 44,56 15.65
NS NS
Female 2417 15.22 50.34 13.56
BMI
Groupl(>23) 2.87 11.88 17.92 12.31
0.027 0.059
Group2({23) 27.58 18.85 79.07 18.31

3 . .
p-values were calculated by non-parametric Mann - whitney test
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« Abstract

The Effect of Obesity Levels on Irradiated Small Bowel volume in Belly Board
with Small Bowel Displacement Device for Rectal Cancer Radiotherapy

Se-Young Kim - Joo-Ho Kim - Hyo-Kuk Park - Jeong-Hee Cho

Department of Radiation Oncology, Yonsei Cancer Center, Yonsei University Health System

For radiotherapy in rectal cancer patients treated with small bowel displacement device (SBDD) and belly
board, We will suggest new indication of using SBDD depending on obesity index by analyzing correlation
between obesity and irradiated small bowel volume. In this study, We reviewed 29 rectal cancer patients
who received pelvic radiation therapy with belly board and SBDD from January to April in 2012, We only
analyzed those patients treated with three-field technique (PA and both LAT) on 45 Gy (1.8 Gy/fx). We
measured patients' height, weight, body mass index (BMI), waist-hip ratio (WHR) and divided BMI into two
groups. (=23:BMI=groupl, {23:BMI=group2) We performed a statistical analysis to evaluate correlation be-
tween total volume of bladder(TVijader), obesity index and high dose volume of small bowel (small bowel
volume irradiated at 90% of prescribed dose, HDVy,), low dose volume of small bowel (small bowel vol-
ume irradiated at 33% of prescribed dose, LDVy,). The result shows, gender, WHR and status of pre oper-
ative or post operative do not greatly affect HDVy, and LDVy,. Statistical result shows, there are significant
correlation between HDVy, and BMI (p<0.04), HDVy, and TViudder (p€0.01), LDVyp, and TViiadaer (p<0.01).
BMI seems to correlate with HDVg, but does not with LDVy, (p0.05). There are negative correlation be-
tween HDVy, and BMI, TVpjadder and HDVgp, TVpadder and LDVy, . Especially, BMI groupl has more effective
and negative correlation with HDVy, (p=0,027) than in BMI group2, In the case of BMI group 1, TVdder
has significant negative correlation with HDVy, and LDV, (p0.04). In conclusions, we confirmed that Using
SBDD with belly board in BMI groupl could more effectively reduce irradiated small bowel volume in radi-
ation therapy for rectal cancer. Therefore, We suggest using belly board with SBDD in order to reduce the
small bowel toxicity in rectal radiotherapy, if patients' BMI is above 23,

Key Words : belly board , SBDD, BMI , irradiated small bowel volume, small bowel toxicity
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