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PREDICTIVE VALUE OF PROSTATE SPECIFIC ANTIGEN DENSITY
IN THE DETECTION OF PROSTATE CANCER IN PATIENTS
WITH ELEVATED PROSTATE SPECIFIC ANTIGEN LEVELS

AND NORMAL DIGITAL RECTAL FINDINGS
OR STAGE A PROSTATE CANCER

Hideaki Iwaki, Yoichiro Kajita, Yousuke SHmMizu and Tamio YamaucH1
From the Department of Urology, Kitano Hospital

We compared the usefulness of PSA and PSA density (PSAD) in diagnosing prostate cancer in 102
men who had a PSA value higher than 4.0 ng/m! and normal digital rectal examination and who had
undergone transrectal ultrasonography-guided systematic sextant biopsies of the prostate between
August 1996 and October 1999. In addition, for a group of 53 patients who underwent retropubic
simple prostatectomy, PSA, PSAD and PSA transition zone (PSA-TZ) examination results for those
with stage A prostate cancer were compared with the results for those with benign prostatic hyperplasia
(BPH).

Of the former 102 men, 20 (19.6%) had prostate cancer. There was no significant difference in
mean PSA level between patients with negative and those with positive biopsy results (mean 9.3 and
11.8, respectively, p=0.295), but the mean PSAD of patients with positive biopsy results was
significantly higher than that of those with negative results (mean 0.55 and 0.29, respectively, p=
0.0007). Of the 53 men who underwent retropubic simple prostatectomy, 10 (18.9% ) were diagnosed
with stage A prostate cancer. There was no significant difference in mean PSA, PSAD and PSA-TZ
examination results between patients with BPH and those with stage A prostate cancer. For all 102
patients and for 71 patients with PSA levels of 4.1-10.0 ng/ml, a PSAD cutoff value of 0.1 reduced the
number of biopsies 15.7% (16 of 102 cases), and 22.5% (16 of 71 cases), respectively. These results
suggest that by measurement of PSAD some patients with benign disease could be spared a biopsy
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which would have been performed based on PSA results alone.

(Acta Urol. Jpn. 47: 169-174, 2001)
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Table 1. Number of cases with positive wnd
negative biopsy results, and cancer
detection rate stratified by PSA
values

Biopsy result Cancer detection

PSA (ng/ml
(ng/ml) Positive  Negative rate (%)
Overall 20 82 19.6
4.1-10.0 12 59 16.9
10.0< 8 23 25.8

ZnZN 9.3ng/ml, 11.8ng/ml, gray zone T3 %
NEFN 6.4ng/ml, 6.7ng/ml, PSA>10.0ng/ml O
#WHETIEEFNFN 16.8ng/ml, 19.4ng/ml T, V¥
hyMBERICHAFNEREELRDO T, KK
PSAD DB TI3EfERITEFNZEF N 0.29 ng/ml/cc,
0.55 ng/ml/cc, gray zone TldZ N EH 0.24 ng/ml/
cc, 0.40ng/ml/cc, PSA>10.0ng/ml O#EHTIZ %
hZN 0.39ng/ml/cc, 0.78 ng/ml/cc T, ZEFEF B
& TF PSA>10.0ng/ml D #FE TILWBH B O PSAD
BB FMAEEEEZRD 22% (p<0.05), gray
zone TIXHEEIIFD LD 72 (Table 2).

PSAD @7 v b4 70.1 TR EDFIZH T LB
HiEn <, BB EES T80.5%, gray zone T
72.9%, PSA>10.0ng/ml OFHHETIXI0% T, &Y
Rk+Z &% {LEFTION (15.7%), gray zone
TI6B] (22.5%) OERZERTE /. 72k » bt
70.15TOBENE, BEHE, 2ERTERLER
20.0%, 68.3%, gray zone T Zh £ 33.3%,
62.7%, PSA>10.0ng/ml DEETIXFhZN 0%,
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7283, 4B (20%) DOETSLERFEE Rk L, gray zone
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(33.3%) DEWERFEL T LIZR 572 (Table 3).
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PSA-TZ 0.3 LED5BH 361 (60%) 7% stage A
B SL B & C, PSA-TZ 0.35 DLk T b 440 9 5
(50%) %% stage A RISLBRIETd o7 (Table 5). 4
B OWREIIEE D% o 7285, BEHBN <M
PSA BIEFEHRBOL-OERIFBITENE D 5 7> stige
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Table 2. Mean (+ standard deviation : SD) values for patient variables with different PSA levels strati-
fied by biopsy results

Mean=+SD
No. Pt. Pt. Age (yrs.) PSAD (ng/ml/cc)
Vol. (cc) PSA (ng/ml)
All patients
Overall 102 69.8+ 8.6 42.0+£24.2 9.8+ 6.9 0.34+0.32
Negative 82 685t 7.9 45.31£24.5 9.3+ 6.1 0.29+0.29
Positive 20 753+ 9.3 2841178 11.8+ 9.7 0.55£0.36
p value* 0.0012 0.0045 0.2953 0.0007
Patients with PSA levels of 4.1-10.0
Overall 71 69.1+ 8.0 37.7%£21.5 6.5t 1.6 0.27+0.23
Negative 59 68.3+ 7.2 39.6+21.5 6.4t 1.7 0.24+0.20
Positive 12 72.8%+10.7 28.4+19.7 6.7t 1.1 0.40+0.31
p value* 0.0733 0.1002 0.6513 0.1318
Patients with PSA levels of greater than 10.0
Overall 31 715+ 9.7 51.8+27.5 17.5+ 8.3 0.49+0.43
Negative 23 689t 9.6 59.9+26.0 16.8+ 6.9 0.391+0.43
Positive 8 789+ 5.7 28.3+15.9 19.4+11.8 0.78+0.30
p value* 0.0097 0.0032 0.4528 0.0271

* Student’s t-test.

Table 3. % false negative and false positive of PSA density with different cutoff values of 0.1 or 0.15 ng/
ml/cc stratified by PSA values

Range of PSA density =<0.1 0.1< False neg. (%) False pos. (%) =0.15 0.15< False neg. (%) False pos. (%)

Overall (No. Pt.) (No. Pt.)
Total (n=102) 16 86 30 72
Neg. biopsy (n=82) 16 66 26 56
Pos. biopsy (n=20) 0 20 4 16
0 80.5 20 68.3
Pt. with PSA levels of 4.1-10.0
Total (n=71) 16 55 26 45
Neg. biopsy (n=39) 16 43 22 37
Pos. biopsy (n=12) 0 12 4 8
0 72.9 33.3 62.7
Pt. with PSA levels of greater than 10.0
Total (n=31) 0 31 4 27
Neg. biopsy (n=23) 0 23 4 19
Pos. biopsy (n=8) 0 8 0 8
0 100 0 82.6

Table 4. Comparison of PSA, PSA density and PSA transition zone (PSA-
TZ) between BPH and stage A prostate cancer in patients
undergoing simple prostatectomy

Mean *+Standard Deviation
Pathological diagnosis No. Pt. PSA-TZ**
PSA (ng/ml) PSA density

Overall
Total 53
BPH 43 10.3+7.0 0.22+0.19 0.27%+0.19
Ca. (Stage A) 10 11.1£6.5 0.32+0.14 0.35+0.22
p Value~ 0.76 0.1891 0.2224
Pt. with PSA levels of 4.1-10.0
Total 31
BPH 25 59+1.6 0.17+0.18 0.19+0.12
Ca. (Stage A) 6 7.0£2.0 0.27+0.13 0.34+0.28
p value* 0.15 0.2865 0.2605

* Student’s t-test. ** TZ volume : weight of surgical specimen.
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Table 5. Positive predictive value (PPV) of
PSA-TZ in stage A prostatic cancer

patients .
PSA-TZ* (No. Pt.)
<03 0.3-035 0.35<(ng/ml/cc)

All patients

BPH (n=43) 30 1 12

PC (n=10) 4 2 4

PPV (%) 11.8 66.7 25
Pt. with PSA levels of 4.1-10.0

BPH (n=25) 23 0 2

PC (n=6) 3 1 2

PPV (%) 11.5 100 50

* TZ volume : weight of surgical specimen.
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