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Abstract

Recently, advance on various modalities of diagnosing, prostate volume estimation became possible not only by the existing two-dimension
medical images data but also by the three-dimensional medical images data. In this study, magnetic resonance image (MRI), computer
tomography (CT) and ultrasound (US) were employed to evaluate prostate phantom volume measurements for estimation, comparison and
analysis. For the prostate phantoms aimed at estimating the volume, total of 17 models were developed by using devils-tongue jelly and
changing each of the Sml of capacity from 20ml to 100ml. For the volume estimation through 2D US, the calculation of the diameter with
C9-5Mhz transducer was conducted by ellipsoid formula. For the volume estimation through 3D US, the Qlab software (Philips Medical)
was used to calculate the volume data estimated by 3D9-3Mhz transducer. Moreover, the images by 16 channels CT and 1.5 Tesla MRI were
added by the method of continuous cross-section addition and each of imaginary prostate model's volume was yielded. In the statistical
analysis for comparing the availability of volume estimation, the correlation coefficient (r) was more than 0.9 for all indicating that there
were highly correlated, and there were not statistically significant difference between each of the correlation coefficient (p=0.001).

Therefore, the estimation of prostate phantom volume using three-dimensional modalities of diagnosing was quite closed to the actual
estimation.
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Fig. 1. Samples of prostate phantom have been produced by using devils-tongue jelly and changing each of the 5ml of capacity from 20mi to 100ml
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Fig. 2. Phantom volumes were measured using planimetry software in {a} CT and (b) MRI
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Fig. 3. Prostate phantom volume measurements using 2-dimensional transrectal ultrasonography AP: anteroposterior diameter, Trans: transverse length, Long:

longitudinal length.
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Fig. 4. Planimetry of prostate phantom volume measurements using 3-dimensional fransrectal ultrasonography by using Q-Lab program
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1. MR, CT 12|32 Ultrasound (2A12l, 3AH) 8 0185101 ZH A MM nalEo| Y 7f
Table 1. Phantom volumes were measured by MR, CT and Ultrasound

20 22.65+0.35 22.25£0.78 22.50+1.01 22.40+1.75

25 26.55+1.63 25.90+1.98 25.70+1.35 25.10+1.97
30 30.85+4.03 29.70+1.56 31.40+1.11 27.70+1.35
35 36.40+1.98 36.05+1.06 39.60+1.26 37.60+1.42
40 38.35+1.77 40.85+1.06 42.70+1.24 40.10+1.46
45 44.70+£2.97 45.85+3.75 51.30£1.35 48.50+1.82
50 51.60+1.27 51.95+0.78 57.20+1.62 55.10+1.23
55 57.75£2.19 57.15+1.63 59.80+1.22 56.10+0.98
60 58.15+2.62 60.25+1.48 59.20+1.43 55.80+1.15
65 63.5042.97 66.354+0.92 67.80+1.74 65.20+1.73
70 70.45+3.18 73.2543.04 76.20+1.61 71.10+1.35
75 73.55+1.34 75.45+2.05 79.70+1.34 76.50+1.52
80 80.35+£1.91 78.254+4.88 74.80+1.14 77.60+1.63
85 82.00+8.63 86.85+2 .47 87.90+1.76 85.30+1.09
90 89.90+1.27 91.55+2.47 93.10+1.42 90.60+1.46
95 98.15+6.86 96.35+0.92 92.10+1.37 92.80+1.34
100 100.10+1.27 98.85+3.89 99.60+1.16 98.50+1.22
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Fig. 5. Pearson's correlation coefficient between each measurement of modalities and the prostate phantom volume.
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Fig. 6. Residual variance between each measurement of modalities and the prostate phantom volume.
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