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Purpose: The purpose of our study was to evaluate the effectiveness of
the 12 core biopsy protocol in detecting prostate cancer by comparison
with that of the 6 core biopsy according to the prostate-specific antigen
(PSA) level and prostate volume.

Materials and Methods: Between January 2000 and April 2005, transrectal
ultrasound-guided prostate biopsies were performed on 1,100 men sus-
pected of prostate cancer. Biopsy cores were taken from 12 sites, consisting
of the routine sextant cores and 6 additional cores from the far lateral
areas (lateral apex, mid-lobe and base). The protocol with cores taken from
all 12 sites was defined as the ‘12 core biopsy protocol’ and the protocol
with cores taken from the medial 6 sites only as the ‘6 core biopsy pro-
tocol’. The cancer detection rates of the two methods were analyzed
according to the PSA level and prostate volume.

Results: The cancer detection rates were 30.6 (337/1,100) and 25.7%
(283/1,100) for the 12 and 6 core biopsy protocols, respectively. The pa-
tients were stratified into 3 groups according to their PSA level, and
another 3 groups according to their prostate volume. The detection rates
of the 12 core biopsy protocol were higher in all groups. The patients
were stratified into a further 9 groups according to both their PSA level
and prostate volume. The 12 core biopsy protocol proved to be more
effective than the 6 core biopsy protocol in most groups, with the exception
of groups with a relatively low PSA and large prostate volume and those
with a relatively high PSA and small prostate volume. Furthermore, when
stratified by the PSA density (PSAD), the 12 core biopsy protocol showed
higher detection rates in patients with levels between 0.05 and 0.3.
Conclusions: These results show that the detection rate of the 12 core
biopsy protocol is higher in most groups, with the exception of groups
with an extremely low or high PSAD, which suggests the PSAD may be
a useful factor in determining the number of cores required for a prostate
biopsy. (Korean J Urol 2006;47:1166-1171)
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Table 1. Characteristics of the patients

No. of patients 1,100
Mean age (yrs) 65.948.7
Median PSA (ng/ml) 6.9
Mean PV (cc) 50.5+24.9
Median PV (cc) 45.0

PSA: prostate-specific antigen, PV: prostate volume
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Table 2. Detection rate of the 12 core biopsy

No. of patients 1,100
No. of cancer patients 337
Detection rate of 12 core (%) 30.6
Medial Medial & Lateral
only lateral only
No. of cancer patients 62 221 54
Detection rate (%) 5.6 20.1 49

Table 3. The detection rate of prostate cancer according to the
PSA level

Table 4. The detection rate of prostate cancer according to the
prostate volume

Detection/total (%)
PV (cc) p-value
6 core 12 core
<35 106/332 (31.9) 128/332 (38.6) <0.001
35-50 103/342 (30.1) 119/342 (34.8) <0.001
>50 74/426 (17.4) 90/426 (21.1) <0.001

PV: prostate volume

Table 5. The detection rate of prostate cancer according to both
the PSA level and prostate volume

Detection/total (%) Group Detection/total (%)
PSA (ng/ml) p-value BRE p-value
6 core 12 core PSA (ng/ml) PV (cc) 6 core 12 core
<4 24/195 (12.3) 32/195 (16.4) 0.008 <4 <35 12/94 (12.8) 1894 (19.1) 0.031
4-10 110/596 (18.5) 144/596 (24.2) <0.001 <4 35-50 9/62 (14.5)  11/62 (17.7) 0.5
>10 149/309 (48.2) 161/309 (52.1) <0.001 <4 >50 3/39 (7.7) 3/39 (7.7) 1.0
) ) 4-10 <35 50/175 (28.6) 61/175(34.9)  0.001
PSA: prostate-specific antigen 4-10 3550 40/193 (20.7) 53/193 27.5) <0.001
4-10 >50 20/228 (8.8)  30/228 (13.2)  0.002
>10 <35 44/63 (69.8)  49/63 (77.8) 0.063
AA| FAE PSA X0l ule} =343k & 659 A7) >10 35-50  54/87 (62.1)  55/87 (63.2) 1.0
1259 AAH] AchgS vl BYS u, F 2HolA >10 >50 51/159 (32.1) 57/159 (35.8) 0.031
o & HEES PSA X7} PSA<4ngml®l A%, 44

12.3% (24/195)9} 16.4% (32/195) (p=0.008), PSA7} 4-10ng/ml
ol 7%, 27+ 18.5% (110/596)2} 24.2% (144/596) (p < 0.001),
PSA > 10ng/ml1%] 735, 27 48.2% (149/309)9} 52.1% (161/
309) (p<0.001) 2.2 Al oA BF 1259 7o a3
A9l o gk} (Table 3).

WP A 2 A RS A4 §F (prostate volume;
PV)ell whe} S3k3t 3 6591 A7 12791 A7 A
thes Hlasl] HokS ul, F WlAe] & HAEES PV
35ccel 739, 72+ 31.9% (106/332)9F 38.6% (128/332) (p<
0.001), PV7} 35-50ccQ] 735, Z+2} 30.1% (103/342)9} 34.8%
(119/342) (p<0.001), PV >50cc®] 73-%-, ZH7t 17.4% (74/426)
2} 21.1% (90/426) (p<0.001)-Z A F-ollA BF 1259 A
Aol HIHQY ALR Uk (Table 4).

AA| $A-E PSA 74 W ARA EH S FAl B 1
23}o], PSA 4ng/ml o|sto]™ A PV 35cc ©]3}, PSA 4ng/ml
o|slo]m A PV 35-50cc, PSA 4ng/ml ©]&le]™ A PV 50cc
23}, PSA 4-10ng/mlo]® 4] PV 35cc ©]3}, PSA 4-10ng/mlo]
4] PV 35-50cc, PSA 4-10ng/mlo]™ 4] PV 50cc %3}, PSA
10ng/ml Z3}o]™M A PV 35cc ©]&}, PSA 10ng/ml Z3}Fo|w A

PSA: prostate-specific antigen, PV: prostate volume

PV 35-50cc, PSA 10ng/ml Z23}o]w A PV 50cc 23} 59
N Fo 2 F33E 3 A ko] AgkeE AR vl
X (1) PSA <4ng/mlo]™ xi PV >35ccQ) 7%, (2) PSA>
10ng/mlo]™ 4] PV <50cc?l 75 A|]gk AL thE-Foll A
12591 Aol 659 AW °ﬂ vl o e Ae &
T 9t} (Table 5).

] tolr} AA| $kAHE PSA density (PSAD) (ng/ml/cc)ell v}
2}, <0.05, 0.05-0.1, 0.1-0.15, 0.15-0.2, 0.2-0.3, 0.3-0.4, >0.4
Y TN o2 FI3 F & o] AkES AR vl
R, PSAD7} 0.050014 0.34F0]2] FollA= 1259 A7
o] 659 AWl wla] ¥ St Agkes Hilou
PSAD7} 0.05 oJslo]Art, 0.3% 1t} & 7ol -+ Wi 7H

Ackgoll Fo3k xol7t glae & AT} (Table 6).
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Table 6. The detection rate of prostate cancer according to the
PSA density

Detection/total (%)
PSAD (ng/ml/cc) p-value
6 core 12 core

<0.05 4/61 (6.6) 5/61 (8.2) 1.0
0.05-0.1 25/248 (10.1) 37/248 (14.9)  <0.001
0.1-0.15 44/253 (17.4) 55/253 (21.7) 0.001
0.15-0.2 34/169 (20.1) 47/169 (27.8)  <0.001
0.2-0.3 43/159 (27.0) 51/159 (32.1) 0.008
0.3-0.4 28/69 (40.6) 32/69 (46.4) 0.125
>0.4 105/141 (74.5)  110/141 (78.0) 0.063

PSA: prostate-specific antigen, PSAD: PSA density

HA AR 7 BAA 0 2 pol= A7 wWide] F 9l
aeu H 2 AFES 71EY 659 A-A AA
a7t A, e A4 Sl tigk 237t gl <
AEo] Eob 49 2030%F T4 T vk Bzt gl
o} 2 ool ofg] AALEl A A £AE B AEE
:r_o]gj]l— A]J—ﬂ' 0101 ﬂoui 8—.——?4 13 10—,—-4814 12\:; 0]19.15,16
59 A AztEo| Haxw Qict o] Husd A A
Aol 719 6579 AR nl3l FHFL nlszsluA

frolsHAl Aekgs =Q0vka FAste] HTolle AH &5
L= 4 ol:o] 9},

Presti 5°2 1031-9] A lA 14%2] A& A3} 3
7l 105-3] A7) £ ZHolx 839 AAlo] 649 WA
frasika sk, 1059 A S Algslo] Agd4dghoe
A 3RS T 16%E 71E 65-9] 2ol 2]l s

7+ TAOMUP Qo] WbAE QI B yslgicl 1
1o 1059 A A 234%9) AkE A5E
T8k, 1239 A A Durkan 572 19%, Ravery
< 6.6%, 1|3 AT AL} A GG ol A B4
7S Kol IA PSA FX|uF 3-20ng/mlE A3l Shajol]
A 1289 AAHL A3 Park 552 83%9] Ankg A<
% 71—7]— ijl*]—&,{u}

olx® 659 AAEC} A F
At AEs =YUvke HREEY 7482 6

E

l
e A
3 3 o]l Fflol e A FAS A dATE
=St
A

=

s

Moon 5 *

“%Eﬁ4>+

ol A4 w128 o] ohiek & iy

A 7o AAAE A3 BAEE HFeE 6579
I AR 247 vlag AEol

ol WHE 679 AHE Al 13 SAAHE
AJ3PHb-e 3 up 2 i3 47 Z Naughton 52 7249
A AFE 5 g 9o old] s 659 A A

SISE

stol 3 MM SN M2 1229 2% M0 K24 1169
T3 1259 RS AN FolA] dAHEFELS
ZF 26%9F 27% 2 Aol7b it gt 3 Baeot
Chang16° Tlc A4 gto]l A== kAol 6579 B4

YT
rlo

-l}i o2

= Akl 73 1279 RS A & Blasked
< o], APALe] Ackgo] 77t 268%9) 292%Z < ol
Al 2ol 7} glekar slod Tic AR Ate] 4l = ShatolAl
= Aol B st FAsrt

AAZe BANH S SAE vro] 65919k 1289 A
A AAS A8 Bae®} Chang'°9] W ake 2, g4
AR AT F 718 o9l AR Xl A=
AR At AA A A vl ashe Aol

uebA W39 67917 7129 69 AX 9 s L
siohe 7H8 sholl £4]0] o] Fojxlom, AEatEe A
A A7 g o] FHele] o] 7Pl FAI7F fiekar A7
sl

AAZo AFA R A f&x}oﬂH 659 AHA Ao
el 12579 A A2 RekbES 4.9% F7HAI% oA,
AL A} Foll A= 16.0% (54/337) Z7HAZ ek Ravery
55 A ARpe} e B4 WS ol &3to] 6.6%< gt
& S Hasle] Az} w=dt AnE vebdich
A4S Y HEE
PSA —r21<>ﬂ w8 e A
%L, A7 &4 1 W}B} =3k uf
oAl 94 PSA FA & elstA] $AW A7t wokon,
PSA 4-10ng/mlQ! =018 iAo 2 3t Lee ‘:204 o JLoj|
A Al Aot AHAAE total PSAC W2l free PSAS] H] K
the PSA X8 HgA &35 FAloll A8l PSADE
PSA velocity®} 37| 88 7§ Ag4¢e] Ades =
d T Udee Bt o]of] AAEL AEollA] HEl %ol 12
591 Aol 659 Al vl dvh} AAFHJAAE go}
7] S, PSA Xk AR-A &35 FAlol aeslo] sk
AE T3 3 7 TollA 67919 1259 A9 A
FES AZ v, o voprt AEE e 7
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o] PSADEHE &0l & upio] W = glom, AR
oA Aol A FH o & w9 2 PSADE 7H 7§
o Ao g w9 E2 PSADE 7H A5 ALzt A<
22l 7 (0.05<PSAD <0.3)oll A 127-9] <A
of] &3k Zekgo| o itk As & 5 3k (Table 6).
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