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The Correlation of Serum Prostate Specific Antigen(PSA) and Prostatic Volume
Measured by Transrectal Ultrasonography in the Diagnosis of
Benign Prostatic Hyperplasia

Dal Bong Ha, Sang Sung Lee, Choal Hee Park, Sung Choon Les, Sung Moon Lee*
and Sung Goo Wao*

From the Department of Urology and Diagnostic Radiology*, Keimyung University School of Medicine,
Taegu, Korea

We investigated a correlation of serum prostate specific antigen(PSA) and preoperative prostatic
volume measured by transrectal ultrasonography(TRUS) in 66 patients with pathologically con-
firmed benign prostatic hyperplasia(BPH), as aids in the early detection of prostate cancer and in
the improvement of specificity in BPH. The preoperative serum PSA value was also measured in 18
patients with pathologically confirmed prostate cancer and 15 men without prostatic disease as
normal control using Tandem-R PSA radicimmunometric assay.

There was a highty significant correlation between natural logarithm transformed PSA(In PSA)
and non-transformed prostatic volume by linear regression analysis(r =0.6658, p<0.0001). Given
above data, we determined a volume adjusted 95th percentile upper confidence limit for In PSA as
an appropriate cutoff between normal and abnormal PSA value, according to prostatic volume in
BPH. In the patients with BPH and prostate cancer, sensitivity, spacificity, diagnostic accuracy and
positive predictive vatue were 94%, 72%, 68% and 48%, respectively. A statistical results by the
volume-adjusted cutoff for In PSA was similar to that at 10ng/ml as cutoff for PSA value. Above
40ml in prostatic volume, however, a false positive rate was decreased in inverse proportion to pros-
tatic volume in BPH.

In summary, the prostatic volume must be considered in BPH patients with elevated serum PSA
value, negative digital rectal examination and negative TRUS of prostate. And when the volume
adjusted PSA cuteff is clinically applied to BPH patients for the early detection of prostaie cancer,
we thought that the false positive rate can be decreased in BPH patients.
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Table 1. Characteristics of patienl population

Parameters BPH(66 pts.) MO*{10 pts.) MI1*(8 pts.) Control(15 pis.)

Age(years)

Mean 70.2 63.4 52.2

Range 41-89 57-79 36-72
Prostatic Volume(m])

Mean 424 41.0 19.9

Range 13-112 16-55 11-33
PSA(ng/ml)

Mean 7.7 - - 1.1

Range 0.9-57.4 14-101° 94.5-101 0.9-23

*Prostate cancer without distant metastasis(M0) and with distant metastasis{M1).

Table 2. Statistical parameters for serum PSA at various cutoffs between normal and abnormat values

Cutoffs Sensitlivity Specificity Diagnostic Predictive value(% )
(ng/ml}) (%) (%) accuracy™* Positive Negative
4 18/18(100) 31/66(46) 46% 18/53(33) 31/31(100)
10 18/18(100} 47/66(71) 71% 18/37(48) 4£7/47(100)
20 17/18( 94} 61/66(92) 86% 17/22(77) 61/62( 98)
In PSA (volume adjusted 95th percentile confidence limit}
17/18( 94) 48/66(72) 68% 17/35(48) 48/49( 97)

*Diagnostic accuracy (% ) =sensitivity X specif icity /100,

45 ymB,0374 x 4 04440
P 95% CL,

mean
Ty =0,0374 x —0,0377
a

(r=0,6658, p</04001}
80 190 120

Prostatic valume{ml}

Figure. Preoperative In PSA. measurements in
relation to prostatic volume measured by trans-
recial ultrasonography in 66 patients with patho-
fogically confirmed benign prostatic hyperplasia.
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Mean volume adjusted ln PSA=
0.0374 (prostatic volume) — 0.0377
{r=0.6658, r*=0.4433, F change =50.95586,
standard error=0.7645, p<0.0001)
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Table 3. False positive for serum PSA at
various cutoffs, according to prostatic
volume in patients with pathologically
confirmed benign prostatic hyperplasia

Cutoffs Prostatic volume(ml)

{ng/ml) 0= 50= 60= Total
(%) (%) (%) (%)

' q 24/31 16/17 9710 35/66
(77 (94)  (90)  (54)

10 17/31 13/17 7/10 18/66
(54) (76) (70) (29)

20 5/31 4/17 3/19 5/66

16y  (23) (30) ( 8)
In PSA (volum adjusted 95th percentile upper
confidence limit)

10/31  §/17 1/10 18/66
(32)  (29) 10y (28)
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Table 4. Previous reports of positive PSA
value in benign prostatic hyperplasia
(BPH} using the Tandem-R PSA
immunoradiometric assay

Pathologicatly

confirmed
Reference BPH
Elevated PSA
PSA value
No. Total
(%)
Myrtle and associates" 7/352  >10
(2)
Ferro and associates’® 13/ 40 10
(33)
Ercole and associated'® 10/357 =10

( 3)
Oesterling and associates® 7/ 72 =10
(10)

Cooner and associates" 8/197 >10
' (4)

Park and assaciates'® 16/.94 >10
{amn)

Seong and associates'® 10/ 56 >10
(20)

Kim and associates?® 14/ 63  >10
{32}
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