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Application and importance of portable bladder scanner in cervical cancer radiotherapy

WU Li-hua, WANG Ying, JIN Fu, YANG Ding-yi, YIN Li, LUO Huan-li
Department of Radiation Oncology, Chongqing Cancer Institute, Chongqing 400030, China

Abstract: Objective To investigate the changes of bladder filling in the radiotherapy for cervical cancer, and to obtain
constant bladder volume by effectively applying bladder scanner, further improving the radiotherapy accuracy of cervical
cancer. Methods The standard bladder phantom with standard value of 133 mL was used to evaluate the measurement
accuracy of portable bladder scanner. Totally, 35 patients with cervical cancer were selected, with 20 patients in
experimental group and 15 patients in control group. And the contrast method was used to analyze the change of bladder
volume during the radiotherapy for cervical cancer, and to analyze the importance of portable bladder scanner in the
radiotherapy for cervical cancer. Results Without the bladder scanner, compared with the positioning bladder volume, the
bladder volume of fractionated radiotherapy for cervical cancer reduced by 41% (-79%-29%, with a median of -50%). With
the bladder scanner, the bladder volume of radiotherapy was basically consistent with positioning bladder volume. When the
bladder volume changed, the target displacement in superior-inferior direction was 0.3-6.2 mm, and the margin of clinical
target volume- planning target volume (CTV-PTV) was 11 cm. When the bladder volume was constant, the target
displacement in superior-inferior direction was 0.1-3.0 mm, and the CTV-PTV margin was 6 mm. Conclusion Maintaining
a constant bladder volume is significant in radiotherapy for cervical cancer. During the radiotherapy, the portable bladder
scanner can efficiently, conveniently and quickly obtain the bladder volume which is consistent with the positioning bladder
volume, improving the radiotherapy accuracy.

Key words: cervical cancer; radiotherapy; bladder volume; portable bladder scanner; setup error

B 5 TE B R 16 T R R S L i e A R LY

JifEg 22—, & P E R kR IE R TR IR E R
I X v B R RS A R R AR Rk
= 2016-03-12 N
k¢ y LA > B A i v R 9L F R A (13 by
(B2 HR A ARG 575030 T s, 10 BTSRRI, BT
W9 (2015MSXM229); B Rl Bl it SRR ol ANIUAE , SRR UG YT (IMRT) J2& H §i 2R Y

5t H (este2015shmszx10013) RS BT RO o A b =45 2 U A YT (3DCRT)
PEE B VR, 4o, R, B0 19 < R RO B | - e o SR R
[EHUAIRMWE, Lo, ZHSUT, BT AR R IMRT EUA 3B I BB A+, L 255k
mail:wulihuab@gmail.com . . NN o N
[BIS1EH 12 Mo, 11, TR2IH , E-mail : guyexianxue@126.com [X%nﬁ&g%ﬁ%‘{ﬁ@@lo %%ﬁiﬁﬁﬁiﬂgﬁég%%



7 .

- 655 -

e DGR T RE , BIVRE DX 42232 AR T5 50, o) ) I 4 21
AESZ R ORI, AT B RAT R B X
| L2088 AL Bz gl AR BV A B A A6 i 22 R AN
AORE G, AT 42 BE T A T 7R R AN e TR 0 £ i 2
DXARFRN 58 5 BT I S " o 5 3k SR F
IR AN T 5% e 78 s R 72 A A 2 e R v )
SN S AT 23 52 R B DX A7 R JEE , 2
CTV-PTV SN G . ASCREIESE 15 S0 0T s
PEAA AR A2 Al K FEE i )3 e 47 A5 P 41 4 A A
TE SR T AR S TSR

| BRI

TG TR R I ASE AR DAk 8 B % D 4 4
ASCHR I S B B AT AR MEAR R 133 mL, A
S v Sk HT R HE R IDE 4 Ak B — AR
BVI19400 ( Verathon Medical B.V., The Netherlands) ,
BVI19400 > F NeuralHarmonics®# 4% A , HLA&Z G #E e
R G A | TR B e A B AR A IR i, Hok
R AT,

HR R 35 1 10, 43 S 1 5 i AR, B AL
B2« SEG2H 20 B8], %o REZH 15461, SR R BR VAL 43
e W 2H 5 S0 S R TR TR0 AT I s IO A FR 0 A
A, o3 B s B 5 e 4 8 AU 3 S0 T8 T A
Bk, SR A TR R RO AT I i A 4
AT ACPAR B AR o X457 F8 5 5 53 Uk

24
= The control group
o mE

Sosh
@
sk
g
E1af
0.9
3
2 06k
L)
2 03 F
L] : Patient:
0.0 L 1 L L L L L i atients
£ 1 ] s 4 B 6 [] ¥ |1
EAIF . 3 > .

BaO6f o . H s M :
g . H ! '
E09F 1 .

-}

%12 fF

1.5 L

a: Control group

ISP, R R HEAS b5 Sr BV — /g K, 1 h )R
T 2R FH 5 I A 45000 2 JB% e , =2 5 3B 15 miim 1)
LR, — BRI RS AR 5 2 (i AR — 3 (+
15%) , BifiJ5 FF AR S 7 o R IRZH rh 15 9 i A
T AT B A THEIE R CT(CBCT) $94# 2~3 ¥, AN
SR B A= A %

BAE S 11% FH SPSS20, P<0.05 1A 1 2H K4 L
W EEES

2 8 B

2.1 MEEE

FE TS UB BE B R PFAS & B0, 55 b R UM
k., BVIO400 il 42 45 B <2.5% , BVI9400 il 7 2% 5 44
SR ZEAE-2~6 mL L 4
2.2 FERLAFRTE(L

WIZH 5 T 3 AR B AR 43 DB IR Y 7 B i A8 Ak
LI 1, Xt RRZE R 2 B, 15 491 58 2 07 43 Uk s Fe AR AL
555 67 AR EESE 408N T 41% (35 FBl-79%~29% , 1
£7-50% ) , Bk /N et 55 7 A7 ) B e AR RS /N A ik 2 ¢
6, 8 AL R R FRAE 200~300 mL 78 Bl P ) 22 25
FERCTT AT 0], B AR FR AR A /N, 29 9%, L34
B, 20 ) 5 TOT 43 U B AR R 5 2 o7 I AR
— 0, 07 5 I A A S0 % e A B (e LT PR A T
B AR 5 e B B A A e — 3k

The experimental group

)

volume (CBCT-CT)
2 8 =8 B
[T O 1

e
e
-

+—Patients

i
-]

5
5
-
N
w
-
e L
-
-

£
=

e

S
T
-

Relative deviation of bladder

&
B

b: Experimental group

1 BFEBEERT S RE R BT

Fig.1 Changes in bladder volume during fractionated radiotherapy for patients with cervical cancer
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