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CLINICAL SIGNIFICANCE OF PROSTATE SPECIFIC ANTIGEN (PSA)
AND PSA DENSITY IN THE DETECTION
OF Tla AND T1b PROSTATE CANCER

Norio MEcuro, Osamu MaEgpa, Shigeru Saiki, Toshiaki KiNnoucHI,
Masao Kuropa, Michiyuki Usamr and Toshihiko KoTake
From the Department of Urology, Osaka Medical Center for Cancer and Cardiovascular Diseases

The clinical significance of preoperative prostate specific antigen (PSA) and PSA density (PSAD)
in distinguishing stage Tla and Tlb prostate cancer from benign prostatic hyperplasia (BPH) was
studied retrospectively in men who had undergone surgery for BPH.

A total of 202 clinically BPH patients underwent transurethral resection of prostate (TURP) or
retropubic prostatectomy, and histopathological findings were BPH in 179 patients, Tla cancer in 10

patients and Tlb cancer in 13 patients.

parameters.
in the BPH group (p<0.001).

The Tla cancer group was similar to the BPH group in all
The PSA and PSAD values in the T1b cancer group were significantly higher than those
Prostate volume and amount of tissue resected in the T1b cancer group

were significantly smaller than those in the BPH group (p<0.001).
The cut-off values of PSA and PSAD were examined with Tla and T1b cancer as a positive control

and histologically proven BPH as a negative control.
value, the sensitivity was 65% and specificity was 70%.

When 8.0 ng/ml was used as the PSA cut-off
When 0.25 ng/ml/ml was used as the PSAD

cut-off value, the sensitivity and specificity were 65% and 75%, respectively. PSAD was useful for
improving the specificity. Almost all the cases undetected by using both cut-off values were of Tla

cancer.

The receiver operating characteristics curve demonstrated that at any point, PSAD was a

better detector for distinguishing T1la, T1b cancer from BPH, focusing especially in the range of PSA

level between 6.0 and 10.0 ng/ml.

These findings suggest that PSA and PSAD are useful parameters in distinguishing T1b cancer

from BPH before surgery.

(Acta Urol. Jpn. 44: 639-643, 1998)
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Table 1. Incidence of BPH, Tla and Tlb
cancer
Tla Tib BPH
TUR-P 154 (49)  8(2) 13 (11) 133 (36)
RPx 48 (17) 20 0(0) 46 (17)
202 (66) 10 (2) 13 (11) 179 (53)

RPx: retropubic prostatectomy, ( ): needle biopsy
performed.

&, TibEE2hENn8Hl, 136 L, retropu-
bic prostatectomy (LLF RPx & B§3.) % #afr L 7=
48%1 b id Tla fEZ 2B LA, M L
Tla #ETXTEMEBEBRET, Tib EEE5bE,
HofL R, EaofbBiEzhEn26, 76, 4HT
Bt WEOREBFERIPEET, &6 IZHZE
RERAE D FA5 % JAT L 725136661 C, 1361 (20%)
LDBEBMB LA (Table 1). £RFEIFINET T
BRERIBZEMET 721k PSA £ >10ng/ml DES
12xf LU directed biopsy %, 19964 LI X4 E BiE 2
Mt 3 7213 PSA fE%% 4 ng/ml DL L OERIZH LEE
BRBEW A A FT D sextant biopsy” % #if7 L7z, 4
BOEROIEITERIZ PSA EA <4, 4~10, >10T%
nEN1/93 (1%), 17/61 (28%), 47/48 (98%) T
Holz THHAZBROMEL RPx EHFITIES
mm [ fED step section # %, TURP fEFITiZ L)
FREL BT L.

Pt fESIDER, PSA (DELFIA PSA kit) {H,
REBATIR T T — 12 X BT (EXE
EEX ETHEX0.52), YIREE, UIKE UKREE/
BISLARIAFE X 100), PSA density (PSA/HT IR IARE)
BHEL, IEKIECBOREEZRET L7z, $72 PSA,
PSAD @ cut-off fEDEWZ & A, SRS, FHE
i, EZELHML, SLMEXEDERIZBTS
Tia, Tib BOENIZBWTHBEZ PSA, PSAD @
cut-off flEZFEEL /2. AEZEDHKEIZIE Student’s
tHREEZ A, p<0.05 O, HEELHH L L7 F
7o, THEIRIEROOMRET I PSA i, RIZRRMARE % 1k
BLERGAHE LR, 7V 0MBEERE% () %
HBWwiito 7o,

19984

& E=

. RISZRRAEREESESIIZ BT B RS

ﬁvit@mb\k & BEITBRAEASEAER DR RES L
7-B%, RPx BEDF PSA {8, RIMBRAEH, YVKRE
&, VBREI TURPHILVABICRETH -2 (p<
0.001) 73, F¥g PSAD {Ei RPx B CTL L AIEET,
BEZITAD LM o7 (Table 2).

B SEARIERIERE G 12 B V) 5 480 LR A& 1L 37.9
ml T PSA i 6.8 ng/ml THo7z. WEDE
12 r=0.462 DHEE LB ERO7.

. HIJJ_%H[EAF& Tla #& & O i

TRAEREEES & Tla BESOFIHER, PSA
fIE, PSAD f, BiVIRHE, YKRER, YkXRzlt
BLAEIS, $RTOEBIZBWT2HEIIAEEE
’E;yhb&f)’o 7z (Table 3).

. BIBRIEXAE L Tib & OB

ﬁﬁiﬂr‘iﬁﬂki’hrﬁk T1b EEBI DOFIGER, IR
FIHEEETZED L5, PSA E, PSAD fEid Tlb
FREFCHEIIRETH 72 (p<0.001). F =@/
fRfEtE, UIRRERIX Tib BEFSITERIL NS o7
(p<0.05) (Table 3).

4. PSA, PSAD O cut-off fADFTE

RIS BRAEKAEDS Tla, Tlb BEENTLDICHK
M7 PSA @ cut-off lEZ#FT L72. 3" cutoff i %
il 5 7% Delfia PSA % AV, BRI LTESE
L7z 1.96 ng/ml (Mean+3SD in healthy control),
11.7 ng/ml (Mean+SD in BPH) 3 & ¢ Tandem R
PSA DEH#METH 5 4.0 ng/ml % Delfia PSA (23
H L7 3.7ng/ml % FHVTHRE L7 cutoff %
1.96ng/ml, 3.7ng/ml 2§ % LEFRENFNFh
28%, 44% LM<, cut-off fE% 11.7 ng/ml 23 5 &
FEREHS43% L&D 5 /2. gray zone IZ7EH L cut-off
ExHE L THRE L2 L 25 cut-off 2 8 ng/ml &
DNEWVE TIb BOREL LH% %Y, 8.0ng/ml
PTIRET 2LEN Do/ 20 8.0ng/ml %
cut-off f & L 728¥, Tla fED106IF 761& Tib H#o
BEPIGFAREE SR, Tla+Tib BOKE I3
65%, WERMIET0% & % 572, KRIZ cut-off fE% 5.7

Table 2. Characteristics of TURP and RPx group in BPH patients

All (n=179) TURP ﬁn 133) RPx (n=46)
Mean Mean (range) Mean (range)
Age 68.7 68.2 (45-90) 702 (53-91)
PSA (ng/ml) 6.8 56 (0.3-30.4) 10.3  (0.8-54.5)%
PSAD (ng/ml/ml) 0.19 0.20 (0.02-1.90) 0.18 (0.02-1.09)
Prostate volume (ml) 37.9 30.9 (7-75) 55.9 (25-150)*
Resected tissue (g) 27.9 20.0 (3-70) 49.5 (21-140)*
Resection rate (%) 74 65 87*

Student’s t test, BPH (TURP) vs. BPH (RPx),

*- p<0.001.
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Table 3. Characteristics of BPH, Tla and T1b cancer

BPH (n=179) Tla (n=10) Tlb (n=13)

Mean (range) Mean (range) Mean (range)
Age 68.7 (45-91) 68.2 (52-77) 70.2 (64-76)
PSA (ng/ ml) 6.8 (0.3-55) 6.0 (1.2-16.8) 21.8 (5.7-37.4)%*
PSAD (ng/ml/ml) 0.19 (0.02-1.9) 0.21 (0.06-0.55) 1.01 (0.24-1.71)**
Prostate volume (ml) 37.9 (7-150) 296 (15-31) 236 (8.-42)*
Resected tisuue (g) 27.9 (3-140) 15.2 (7-30) 154 (7-32)*
Resection rate (%) 74 50 63

Student’s t test, BPH vs. Tla, T1b cancer, **: p<0.001, *: p<0.05

Table 4. Sensitivity, specificity, positive predictive value (PPV) and accuracy according

to various PSA cut-off values

Cut off values Sensitivity Sensitivity

(ng/ml) Tla, Tlb Tla Sen’%lltivny Specificity PPV Accuracy
11.7 43 10 69 8l 22 76
8.0 65 30 92 70 21 69
5.7 78 50 100 61 21 63
3.7 83 60 100 4“4 16 54
1.96 83 60 100 28 12 31

11.7 ng/ml; mean+S.D. in BPH, 3.7 ng/ml; PSA value adjusted to 4.0 ng/ml (Tandem R PSA), 1.96

ng/ml; mean+3 S.D. in healthy control in Japan.

Table 5. Sensitivity, specificity, positive predictive value (PPV) and accuracy according

to various PSAD cut-off values

Cutt off values Sensitivity Sensitivity Sensitivity e
(ng/ml/ml) Tla, Tib Tla Tib Specificity PPV Accuracy
0.2 83 60 100 70 26 70
0.22 78 50 100 73 28 74
0.25 65 20 100 75 26 75
0.3 61 20 92 80 28 78

ng/ml ICTFIF5E TIb WOREE LR %D,
Tla #E2SEHMM S, Tla+Tlb #OKEILT8%
LHE LD, ZOBORFRMEII6I% LB R o7,
BEBOWELZZXH% 0 PSA D cutoff fEL L
TH 5.7ng/ml & ) 8ng/ml S@EH EE R LN
(Table 4).

FH DM % PSAD TiT-72& T 5%, PSAD O
cut-off il # 0.25ng/ml/ml (28 & § 1L i, 0.22
ng/ml/ml DEE LD Tla FBASHI3FARE L SN
BA5 260 1 Y0 OmSUET, | BIZERE 3 mm O
BMUETH o7z, Lo TIBDREL LSRR
FEETIIAVWEFEZ, PSAD @ cut-off & LTI
0.25 ng/ml/ml %8 EL72. Z® cut-off AT D4 E
Mi375% L th# L7z (Table ).

5. PSA, PSAD ® Tla, TIb ERHIZBITAHEH

H o

PSA & PSAD O receiver operating characteris-
tics (ROC) curve 12 & A TR T XTOMET
PSAD id PSA X ) BWiIEE V' E 2 o 7. H#IZ PSA
A% gray zone DM 6~ 10 ng/ml O &V EHK,
T2bh PSA A < & 5K & 2B LR IEASEAE B

DSSA T HEICB VT PSAD O 545 PSA L W &
HT#® -7 (Fig. 1).
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Fig 1. ROC curve of PSA and PSAD. PSAD
was a better detector for distinguishing
cancer from BPH, focusing especially in
the range of PSA level between 6.0 and
10.0 ng/ml.
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£ %=

BV IRAEASE & Tla, Tlb BOEICET 5 HE
A, KIS PSA (Markit F) fEO Ml %
3.6ng/ml & L7z Al JE3361 & A2 FE47BI DR
IXFNFNI8.5%, 53.8% T, A2 #E0D PSA fEAT Al
BEOBNZ L %W L. Monda 57 % TURP
12 & BT AT IRABKAE, Tla ¥, TIb T
- 7-fEFID PSA (Tandem R) Oz #hEFn
3.4, 2.4, 5.9ng/ml T, Tlb & PSA 1EIZHTZIR%
RAEL YV EEICEBETH o7 (p=0.01) L#HEL
. bbb OWE T EBICHLRAEKRE, Tla
i, Tlb BIEF D PSA EDFH I FnZh 6.8,
6.0, 21.8ng/ml T, Tlb &N PSA HIIHEIZEE
THh (p<0.001), ZDOFHfEiL 21.8ng/ml &
BHEWETH- 7. Thid PSA BEES (>10
ng/ml) THEIZIREERAFEEF T D - 72 BN
L, TURP IZ Lk 245E % Ehor /275, PSA BEfIT
DFEOBENE 2D, ZOKESE TIb ETHo
Tl bEZR L.

MmiE PSA HIIRITHOLEELHEBMT L LD
Lepor 58 D#EDE Y, bbNOMFIZENTE
RIS RRBERIEREDI O PSA fll & RIS BRAFE & OB IE
HELZAR (7=0.462) %07 L7z o THiZIR
EXEREB DS H/AS 2 BAETFMBEILE 25
TURP fER) & K & 7 BUAAE TFATEIE & %2 5 RPx fE
BIOR S IRAERICEEE (p<0.001) %3, FhiC
B9 5 PSAEIC b AEEZE (p<0.001) 23D 7-.
F I NERMIET <L, Benson & 75 19894 (21805
L7z PSA % B IRARECIlR L3 % b b PSAD
% Fv:% & TURP fEBI & RPx #E6IT9 PSAD &
WEBZE 2 Y, IJIZF UME L % 572, PSA,
PSAD O cut-off [ED#EF Tix Tla #& & Tib D
PSA, PSAD EDD B2 H I L, 4EOKEE
2D Tla BTN TCEMBCTHVERLEEETS
VWIBEHE o2 Ep S Tib oKL, HEMOR
EDOMETEERL cut-ofl HEHRST L7, DLEL hBgE
SNz PSA @ cut-off fiE 8.0 ng/ml T, ZOET
D Tla &, T BOBRBRLFEERIFhF N
30%, 92%, 70% Tdho7:. %7 PSAD O cut-off
ffiix 0.25 ng/ml/ml T Tla #, Tlb BEOKRHHE L4
B ENEN20%, 100%, 75% Th 7. PSA,
PSAD W h % HwTd Tla BIZFTIRRARE & 8
BIT&Y, Tib BIXEHNTETH - 7-. PSAD % H
WhE PSA LDBEMSRELTBY, JhidEsx
D|ELFEBETH -72'012 KFF, BREKTEEL
H1% PSA O cut-off f1F 4 ng/ml T3 '"Vbhbh
DIRETTIF7 8.0ng/ml X D&V, ZOEEE LT
&, BIZRBREDOFH CRIEENZBITHOED

PSA EDABRBORMBEL VBV LY, WBHE
V» PSAEDEBIT Tib E2 L < RIBLAZ L,
dng/ml 3R 2 ) - 72BMELARETHAZ
VR ENPBLTBEELLNS. PSAD O
cut-off fi & L CTidFkKTit 0.15 ng/ml/ml "WV 5
npZ %<, Zhd PSA EfbbhDOFEL
72 0.25ng/ml/ml X D&, TOFEEE LT, B
SEIRBEKAE O F 15 R ERAK Tid 50 ml A% TH 5
DIZxF L, bMbIDORE £ ZHOFFRTIL 37~38 ml
LAE(, PSAD EAHAATRETFE %A
LysEzohs, FHOWEHIRIEALE L stage
A, B JE% retrospective IZHRET L, PSAD @ cut-off
fli& L C0.208 ng/ml/ml % &% L7245, Z® cut-off
fi % Delfia PSA IZ#E ¥ 5 & 0.35~0.40 ng/ml/ml
ICHL LRV EBETH- 7. HEANFEH D Tla,
Tlb BEOBEIZ BT 5, PSA, PSAD EDOREH S
K BBIEDPRYETHAENE ) PIIESES L L BRE
PETHRETHB.

bbb OWETTR7: PSA, PSAD @ cut-off & 8
ng/ml, 0.25ng/ml/ml Z AV#UE, #iF1Z D cut-off
ERETHNTEIRBEINTLIZEA LD Tla 2
T, cutoff fELAETHNIL 4~5A12 1 NFEAHRE &
N, BEAEWTIbETHAIENIZ LIZRAE. &
S22 D cut-of flER LT D & 5 I KERH 0BT
HHEEZA.

1. V= - RBEREHIRE 2 & ORISR
F & M7z > minimally invasive surgery Tt Tlb #
HELHREEND D cut-off ELL L DREFITIIEE
ICERSNBERETH 5.

2. cut-off LA L DREBIIZ BV TR ET R
MBI CTIIBERITR Y GO/ ERIVETH 5.

3. Tla, Tib BEOMBFEIIRFFEIZL Y L%
D9, TIb BARE SN TEREDE VD cut-off
fELLE DFEGIC AL RE FIE S EEIRIR S
LRETHD. TLbbeyIFRER step section i
WL BT D LREPEE L,

4. BIZBRIEKEDFWRIET 2 b b ET TR T %D
RETHY, L &b I Deut-off 1 & &V FE B
TRBITRIER EEE 2B SN 5 eI &
AERL, BILIRBITHOER L EOBRBIZVLETH
vy,

D ERIZBRAIEKRFE S S Tla, Tlb 5T 2
cut-offl AR ET AL THL DEBFRMNEHL B E
L7z, LSRR TR EERASL W &,
SHERDBIEE L CERFESERICL Y B 5 TB
D, BRICEEBBER YA FTD sextant biopsy 7
SRR C & 72 9B 5B, $ % b b directed biopsy
WEBREL LANEIN TV TEENLSS L - L2
EVCODDOMBEESIER L7 51855 7% 556
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BAERL VEEDE Y cut-offl i %R L, BiZ
BIEKEDOHELRIZTIA—FNy 7 THETD
5.

5 B

BLBRIERIE DB CFM L AT L, MBZW TR
YT o 5 72 1THER & BRI S N7 23FEBI D451 %
retrospective IZIRET L, UTOHRELE/.

1. BISLBRBE ARSI B\ TR IRKRE & PSA
EAEZICAHEBE L7,

2. Ta EORHMERIAIRBEREL ZX 2L, &
FETELD 7.

3. TIlb #® PSA fli, PSAD i #ZBRAEKIE
KE~NEEICEL (p<0.001), BRI, UKRE
BRAEI/INE D572 (p<0.05).

4. Tla, Tlb EOENIZEBIT 5 PSA @ cut-off
fli& LTl 8 ng/ml #%, PSAD @ cut-off & L Tit
0.25 ng/ml/ml 2SEETH o7z, F/2IDLEREL
SNBENE CIXEHINEEZL Tla BT, FHISN D
BNELIE TIb BTH 7.

5. PSAD # 252 & T PSA X DEEMN HE
LR (VAR

FRLOE F 135350 A RBEGHF SRS, 54700 B A
RBRESPHRRNBOTRER L. KFRO—FRIEIE
BHEMAEBMEREMRA L Y #B &2 7.
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