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Evaluating variability of bladder volume using
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ABSTRACT

Background: The variation of bladder volume in IMRT and VMAT techniques for prostate cancer
can lead to errors in receiving dosimetry and increase toxicity in patients. Therefore, there should
be an effective system to estimate the bladder volume during radiation therapy.

Objective: To evaluate the variability of bladder volume using ultrasound image guidance for
radiation therapy in prostate cancers.

Materials and Methods: Forty patients who were treated with a VMAT and using full urinary
bladder protocol were evaluated. The patients were classified into two groups according to image
guidance setup protocols (without and with using ultrasound). The first group was the patients

(20 patients) who were estimated the bladder volume using the timer method before doing a
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CBCT. The second group (20 patients) used the ultrasound to estimate the bladder volume before
doing a CBCT. A total of 429 images of CBCT including 40 images of planning CT were used to
analyze.

Results: There was a significant difference in the bladder volume variation between the two
groups. The results found that the population-average differences of bladder volumes between
planning CT and CBCT images for without and with using ultrasound guidance were 46.2+30.2%
and 20.9+6.4%, respectively (p<0.0001). In addition, the bladder volume of individual patients
who did not use the ultrasound also showed a higher fluctuation bladder volume in daily CBCT
images than in the other group. The maximum variation for the patient who did not use ultrasound
was up to £122.5 ml with 16 repeated-CBCT images while the patients who used ultrasound
found only +£69.9 ml with 1 repeated-CBCT image.

Conclusion: The use of ultrasound image guidance before undergoing CBCT has significantly
reduced the variation of bladder volume in prostate cancers. Moreover, this image-guidance
protocol can reduce the extra-radiation dose received from repeated CBCT imaging as well as
reduce time-consuming and workload in the treatment room.

Keywords: Variation of bladder volume, Ultrasound, Prostate cancer
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Parameters
(n=20) (%)

Group 1 Without Ultrasound

Group 2 With Ultrasound
(n=20) (%)

Age (years)

Median (Range) 68 (57-92)
<68 (years) (n) 8 (40%)
>68 (years) (n) 12 (60%)
Aim of Treatment
Definitive treatment (n) 10 (50%)
Postoperative treatment (n) 10 (50%)
Time for Bladder Filling (min)
< 30 min 3 (15%)
30-60 min 17 (85%)
> 60 min 0

68 (62-80)
8 (40%)
12 (60%)

4 (20%)
16 (80%)

1 (5%)
18 (90%)
1 (5%)
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Parameters Group 1 Group 2 p-value
Without Ultrasound With Ultrasound
Bladder Volume from CBCT (ml) 0.09
Range 119.3-313.4 92.8-322.2
Mean (SD) 188.3 (65.2) 223.6 (66.4)
Number of CBCT scans 240 188 0.006*
Number of repeated CBCT scans 16 1 0.008*

newme: * danuuansnsesdliiuddaneada (p-value < 0.05)

fintia: CBCT = Cone Beam Computed Tomography
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