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USEFULNESS OF ULTRASOUND-GUIDED PROSTATE BIOPSY IN THE DIAGNOSIS
AND TREATMENT OF LOCALIZED PROSTATE CANCER

Osamu Ocawa, Yasumasa SHicHIri, Hiroyuki Onnisar and Osamu YOSHIDA
From the Department of Urology, Faculty of Medicine, Kyoto University

Recently the ultrasound-guided prostate biopsy, especially random systematic biopsy, is
considered more sensitive than the usual site-directed biopsy for the detection of localized prostate
cancers. To confirm the usefulness of the ultrasound-guided prostate biopsy in the diagnosis and
treatment of prostate cancer, we analyzed 170 cases who underwent ultrasound-guided prostate biopsy
due to the abnormal findings in digital rectal examination (DRE), transrectal ultrasonography (TRUS)
or serum level of prostate specific antigen (PSA). Prostate cancer was detected in 53 patients
including 25 patients with metastatic lesions. Excluding the advanced prostate cancers, the positive
predictive value (PPV) of DRE, TRUS and serum PSA was 3.8, 8.1, and 20.8%, respectively, when
only one category showed abnormal finding in spite of normal finding of the others. Although these
values were very low, it seemed necessary to apply all three tests for the detection of localized prostate
cancer because the prostate biopsy was indicated by the abnormal finding of a single category in 9 cases
(32% ; 6/28) with localized cancers. The PPV of hypoechonic region on ultrasonography was 36% ,
and no cancer was demonstrated in the hypoechoic region at the transition zone, suggesting a low
specificity of the hypoechoic region. Although there was no statistical association between the clinical
stage and the number of positive cores or the length of cancerous tissue in the sextant biopsies, 64% of
coincidence was observed between Gleason’s sum of biopsy cores and that of operative specimens.

(Acta Urol. Jpn. 42: 805-810, 1996)
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Table 1. Cancer detection with digital rectal
examination, prostate specific anti-
gen and transrectal ultrasonography
(excluding patients with advanced
prostate cancer)

Category

No. Pos.
DRE  PSA TRUS | O Biopsies (%)
Neg. Neg. Neg. 12 0
Pos. Neg. Neg. 26 1(3.8)
Neg. Pos. Neg. 24 5 (20.8)
Neg. Neg. Pos. 37 3(8.1)
Pos. Pos. Neg. 2 1(50 )
Pos. Neg. Pos. 20 5(25.0)
Neg. Pos. Pos. 13 7 (53.9)
Pos.  Pos. Pos. 11 6 (54.3)
Total 145 28 (19.3)

Table 2. Frequency of positive core in site-
directed biopsy of hypoechoic region

No. Pos.

Location No. Cases Biopsies (%)
Peripheral Zone (PZ) 47 19 (40)
Transition Zone (TZ) 9 0

PZ+TZ 8 4 (50)

64 23 (36%)

Table 3. Relationship between site-
directed biopsy and random

biopsy
Random biopsy
Pos. Neg.
Site-diracted ~ Pos. 22 1
biopsy Neg. 1 40
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Table 4. Relationship between the number
of positive core in sextant biopsy
and clinical stage

No. Pos. Cores T N M
n lc 2 3 — + - +
1 3 1 2 0 3 0 3 0
2 10 i 4 5 8 2 9 1
3 6 0 2 4 4 2 4 2
4 5 1 1 3 4 1 3 2
5 3 1 0 2 1 2 2 1
6 3 0 1 2 2 1 1 2
Total No. 30 4 10 16 22 8 22 8
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Table 5. Relationship between the length
of cancerous region in sextant
biopsy and clinical stage

*Mean % length of
cancerous region

Clinical stage

Tlc 29.5
T2 29.9
T3 75.4
N-— 52.7
N+ 55.1
M- 53.0
M+ 54.3

* % length of cancerous region: Length of
cancerous region/Total length of biopsy
specimen.
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Fig. 1. Mathematical model of prostate needle biopsy. When the shape of the
simulated prostate cancer is assumed to be a sphere with a radius of R, the
possible screening area with one biopsy core was calculated as follows; V=

152R% +4/37xR3

When the volume of the simulated prostate cancers is 2,

0.5 and 0.2 cc, the total screening area with the sextant biopsy is speculated
to be about 30, 10 and 5 ml, respectively.
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