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Effects of bladder volume variation on doses to bladder and small bowel in postoperative

radiotherapy for cervical cancer in different patient positioning: an analysis based on FBCT
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Abstract: Objective To investigate the dosimetric effect of bladder volume variation on bladder and small bowel in
postoperative radiotherapy for cervical cancer in different patient positioning using fan beam computed tomography
(FBCT). Methods A total of 22 cervical cancer patients who received postoperative radiotherapy in Sun Yat-sen University
Cancer Center were retrospectively analyzed, including 10 patients in prone position and 12 patients in supine position.
Before the treatment, kV FBCT was performed with UIH uRT-linac 506¢ accelerator. FBCT images after translational
correction were automatically contoured in the treatment planning system, and the original plan parameters were copied for
dose calculation. The trend of bladder volume variations and its effects on doses to bladder and small bowel were analyzed.
Results The bladder volume of 22 patients changed to varying degrees during treatment. The urination ability showed a
decreasing trend with the treatment course. For patients in supine position, the rate of bladder volume variations had a low
negative correlation with V,; change of bladder (»=-0.431), moderate negative correlations with V,, and V,; changes of
bladder (=-0.651, =-0.780) and V,; and V,, changes of small bowel (7=-0.701, 7=-0.794), and a high negative correlation
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with V;, change of small bowel (+=-0.871). For patients in prone position, the rate of bladder volume variation had low

negative correlations with V,, change of bladder and Vs change of small bowel (»=-0.306, 7=-0.336), and moderate negative

correlations with V,, and V,,changes of small bowel (+=-0.505, =-0.589). Conclusion It is difficult to maintain the

consistency of inter-fraction bladder volume in postoperative radiotherapy for cervical cancer, and the doses to bladder and

small bowel are more affected by bladder volume variation in supine position as compared with prone position.

Keywords: cervical cancer; radiotherapy; bladder filling; organs-at-risk; radiotherapy positioning
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Figure 2 Trend plot for mean bladder volume in the treatment course
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Figure 3 Box plot for rate of bladder volume variation in
22 patients during treatment
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Table 1 Bladder volume at positioning (cm?)
BT BB BEGS EAL AR

1 109 12 317

2 157 13 317

3 177 14 331

4 211 15 337

5 247 16 342

6 250 17 349

7 254 18 362

8 257 19 404

9 258 20 407

10 304 21 521

11 313 22 658




532 - e E 840 %
2.2 A EE AL TSR AR AR 35 48 5 BE B AN 2 7 3 F2 BEERERTHESERSRARKT 2 ENER
% ESZ 7,\1,; > I‘é] H':] 9:& z= Table 2 Correlation between rate of bladder volume variation and

X 348 1@ ¥4 Y7 AT 19 FBCT R 98 47 555 19 571
WM 348 MREMG 2T T =4k 07 1 - F RS A IE L (5
WA 7 1) (O RASE T < Pitch , B 57 e %% : Roll, JEbk
PLHERS : Yaw ) BUEE AL IR ZEAIAETE . AR 28 ) /S 4
HC B 3 AT ) e e 12 25 24 /T 1°8 FBCT BIH&
I 106 Wi, Forp A EMY B 2 50 05, 55 AR FLAR fb 244
[l A7 -86.49%~311.34%, Iff EiMOZ [ % 56 T, Jis% JbE A4 B
AL RGN -79.24%~96.49% ., AH 14> BT 1 25
8 AR EMSE [ 22 FR A B Vs AR 5 s IO (A AR Ak
AR A (r=-0.431) , B IE Vo Vo AR 5 I3 e A4

AR Ak SR 5L i B 67 A 96 (7=-0.651,7=-0.780) 5 /N

Vs Vo MU S B AR AR (b 3 S B A7 A5G (7=-0.701
1=-0.794) , /N V., 2S5 Ji% AR BUAR {h 38 52 8 B 1R
A (r=-0.871) o TIRFRIMSE [ 22 B 38 T IDE V4. Voo X
75 5 105 AR BUAR AL SR IO AH OG- I V4 222 5 %
JOEAASFRUZE A 38 S AT 47 R DG (1=-0.306) 5 /N Vs AR
55 1% e A4 RS Ak S IR BE TR O (7=-0.336) , /N
V0. V3 B S S RS (b 3 S i B £ R DG (7=-0.505
=-0.589), WL#E2 F£3,K4 K5,

25
20 s
S5
X 10 U
s e
2 s EY Lo
E—IO RS
B L.
20— : : : :
21000 0 100 200 300
TR AR AR A 2R /0%
a: AT U ESERV, TK
20 v
=X ® e.
i—\‘J 10+ .,.;'..
B0) S
t'\- .:.: . . .
% 10 " .
#2201 .
30+— : : : :
2100 0 100 200 300
Jos AR A AR /%
c: BER AR R SEER V,, Tk
150 ..
- S8, .
£ 0] W% X
50 Lo 0,
}::p((:’ 0 s 8 :}o. .
> .50 . L
N@fﬂ-loo— L,
-150

200 0 100 200 300
B ARF AR LR /o
e: FERAIRTUERENFV, T

dose to bladder
5 IR LEEINA
Eiztan
V284 Vo 2B VBt VB VAL VARl
r -0.431 -0.651 -0.780 0.205 -0.082 -0.306
P 0.002 0.000 0.000 0.129 0.547 0.022

=3 BEBERARNTUES \BERAIEXTZEMNER
Table 3 Correlations between rate of bladder volume variation and

dose to small bowel

5 TEN A PFMsz
£
V2B VA VA VAL V,ARE V, ARk
r -0.701  -0.794  -0.871 -0.336  -0.505  -0.589
PfH  0.000  0.000  0.000 0.011  0.000  0.000

33t ig

Ji% I 10N g S S TS R R OGN Bl
BLAETHR CT o, B IR 35— E R B B e TE 22, m]

30
= 20 T,
T
‘kpé 0 ..:{.0. o® .
> ..° ) .
£-10 b
g .
20 .
2100 0 100 200 300
JBE AR R AR AL 2R /%
b: BEMAIRT U ERSER V, L
-
E 8T W%,
S 607 cor
2400 e e
& %0 AR
s T
~, -60 * .
v 801 ‘ ‘ ‘ ‘
2100 0 100 200 300
i R A FR AR AL 2 /%
d: BRI RSNV, T
300
. 200 .
& S
2 100 et .
g >
B0 AR TR
52100 )
= 200 e
2300

200 0 100 200 300
JB5 AR AR AR 1k 26 /0%
f: AT U RS NFV, T

El4 MEMLEE THXAREHSE

Figure 4 Scatter plot for correlation coefficient in supine position
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Figure 5 Scatter plot for correlation coefficient in prone position
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