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The Prognostic Significance of Neuroendocrine Differentiation for
Treating Prostatic Carcinoma in 699 Cases of Radical Prostatectomy

Tae Hoon Kang, Eun Shin, Baek-Hee Kim and Gheeyoung Choe

Department of Pathology, Seoul National University Bundang Hospital, Seoul National University
College of Medicine, Seongnam, Korea

Background : Neuroendocrine differentiation of prostatic carcinoma is known to be associ-
ated with a poor prognosis, tumor progression and androgen-independency, and there is cur-
rently no successful therapy for this type of tumor. The purpose of this study is to evaluate
the prognostic implications of neuroendocrine differentiation in prostatic carcinoma in Korean
men. Methods : Six hundreds and ninety nine consecutive cases of radical prostatectomy spec-
imens were systematically processed for topographic mapping. Neuroendocrine differentia-
tion was detected by immunohistochemistry by using antibody to chromogranin. We analyzed
the relationship between neuroendocrine differentiation and the clinicopathological prognos-
tic factors, as well as biochemical failure. The neuroendocrine differentiation was evaluated
according to the presence of chromogranin-positive cells, the pattern of neuroendocrine cells
and the number of neuroendocrine cells, respectively. Results : Neuroendocrine differentia-
tion was detected in 150 out of 699 cases (21.5%). The presence of neuroendocrine differenti-
ation as well as the pattern of neuroendocrine cells was correlated with biochemical failure
and the other clinicopathological prognostic factors such as the Gleason score, the patholog-
ic stage, the tumor volume, angiolymphatic invasion, perineural invasion, and the Ki-67 prolif-
erative index (p<0.05). Conclusions : We suggest that neuroendocrine differentiation of pro-
static carcinoma is a prognostic factor even in radical prostatectomy specimens for localized
prostate cancer. Evaluation of the presence of neuroendocrine differentiation as well as the
pattern of neuroendocrine cells is recommended in radical prostatectomy specimens.
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ZAFE labelled streptavidin biotin  (LSAB) kit (DAKO,
Glostrup, Denmark)E ©]&3&}917, ¥a A EZE chromo-
granin A (1:100, Clone: DAK-A3, Zymed Laboratories,
San Francisco, CA, USA)$} Ki-67 (1:100, DAKO, Clone:
MIB-1, Glostrup, Denmark)e] tf3gt @ 2 34 (monoclonal
mouse anti-human antibody) & ARSI T oju] X2 oo
YA gl gk 28E 3 um FAE et Eet
o|To Fatsty AL} ek o] gste] & shEp T
G AR F 3 =2 & 95}] citrate buffer £ (pH 6.0)
of @b ZAkIAA A 587 23] 7HEatch WA Fatst
149 8-S Adsl] 8l 3% Hatst a0 3087
Al 5 Tris 93 ol(pH 74) 02 AHSTL A4 BHL
22027 HI5o1A A whe-E AN ¥, ol YA
FAE 7hetal Ao A 1A FeF WA CH, o)A A ¢
streptaviding SAHE A2 3087 WA, EAA =
+ 3,3-diaminobenzidine (DAB)& A3} dnfEAg o
2 Uz g & dujgos st 24 uxseE o

Fig. 1. Immunohistochemical expression of chromogranin in prostatic adenocarcinomas. (A) A few chromogranin-positive neuroendocrine
cells are noted. (B) Single scattered neuroendocrine cells with no clusters (pattern 1). (C) Small clusters of neuroendocrine cells (pattern
2). (D) Large clusters of neuroendocrine cells (pattern 3).



384

A 1 9S 9 202 AT 9 vl
Fuol B4 AYA ALE A}%é}aiv}.

EEIEETWCIR-bl
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mogranin® ¥AQ UF M E7} EATEA AFE ‘?ﬂ 13] 7

ABE B oFE B Zo|| A chromogranin®l] %AQl ok AL 7}

5 59

7V Bol Bxdle HAE Agse, F3dnsg 1OHH Alok
(452 mm®) oA FAE MFE ST A ABAA
Fu} Aok (prostatic intraepithelial neoplasia) 4] chro-
mogranindl] FAJQ Ax= FASA TR A LN oH,
chromograning W&l o AZE AAYREHANER FHr}
5]'0313}

AW BRI Z7E Exse

]S Grobholz £¢
2} -rﬂi EF3IHE” &, chromograning Wd3lE U5 Al

27 e MR EojA Yo RS ol FA g 7F
= ANE, AZ 71070 ofste] AL e olF = Aol
]253. AIE 71 1078 olde] Avdt A& olFE fele
A3% EHetATHFig. 1).° AW EEA 7L gl 2S¢
= ‘JJ:?: AoFL = FEsH3

Fotdn)d Aule BEM Ki-679 Y F
3 ®o 1 x5t RS AYF 5, 4008 @) AlopAM &

Z Ki-679] 90 AT B8-S ZA3le] Zok

° %5, A4 (proliferative index, PI
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AR FTNA A7 HEH] B3Pt o o plAE G2 o
(¢}

119 o] %o I s
A 7] WT"“ AEEol s 7 < fle Adgelth wet
A AR Ak AdE AEE il 2
skom, 2l sk Hesha W) 5
B q]_qujx}l;—;} 73] Este] FHAAE EA AT
EAZZIHLE SPSS 150 K for Windows Z 21 (SPSS,
Inc,, Chicago, IL, USA)S AFEslich AgA Soldhyd =34
9 % &4 & A&l Wf@ %74] %‘—18 Student t-test

HEM HEs M A1t

HI

60012] A W HE|aH

A A AP HEes APRE 69999 & G Het
AHE 66.6E68A9M, o] FollA 504 TR 12HoE
1.7%, 50-59M1= 82 0 2 11.7%, 60-69H1= 34302 491%,
T04] o|AFE 262707 375%E AAEA:. 7o A A
HA Solghd X9 Hite 108+126 ng/mLolAth 5%

Table 1. Clinicopathologic characteristics of 699 prostatic car-
cinoma cases

Variables
Age (years)
Mean 66.6+6.8
<50 12 (1.7%)
50-59 82 (11.7%)
60-69 343 (49.1%)
>70 262 (37.5%)
Serum PSA (ng/mL)
Mean 10.8+12.6
Minimum 0.023
Maximum 180.9
Gleason score
6 179 (25.6%)
7 446 (63.8%)
8 11(1.6%)
9 63(9.0%)
Low grade (<6) 179 (25.6%)
High grade (=7) 520 (74.4%)
Pathologic stage
pT2 479 (68.5%)
pT3 201 (28.8%)
pT4 19(2.7%)
Localized (pT2) 479 (68.5%)
Advanced (pT3 and pT4) 220 (31.5%)

Lymph node metastasis

Present 8/461(1.7%)

Absent 453/461 (98.3%)
Tumor volume (%) 16.8+19.2

<5% 307 (43.9%)

5-10% 254 (36.3%)

>10% 138 (19.7%)
Angiolymphatic invasion

Present 105 (15.0%)

Absent 594 (85.0%)
Venous invasion

Present 9(1.3%)

Absent 690 (98.7%)
Perineural invasion

Present 417 (59.7%)

Absent 282 (40.3%)
Ki-67 Pl (%) 75445
Biochemical failure

Present 76/698 (10.9%)

Absent 622/698 (89.1%)

PSA, prostate-specific antigen; PI, proliferative index.



T Az dule F4 3EE YA 2 148
6984 = 76912 10.9%0°14 HZE A TH Table 1).
ZAH A AEE 69999 WAL AF BE o A
oF=0]9lom, AAWEN|EC AM EWE(small cell carci-
noma) < ¥ o] QA FUTh
AR A2 xE Auidse 28S A 630
17940(25.6%), 72 °] 44691(63.8%), 83°] 111(1.6%), 94
o] 634(9.0%) 2 3=l AATE FAANE Hote] AHA
HFe] TS AFE AH(63 olah) I AFF(TH oPh L
B FraEGS W, Asd ARALTE 1794 R 256%, 5
T APAYEL 52002 744% ATk WHEEE Wr)E pT27}
4799 (68.5%), pT37} 20141(28.8%), pT47} 194(2.7%) =
TFAE] ATk FAAEE At AEAYEY] HIE 54
H(pT2)# 8 H(pT39} pT4) O & Fras W, A%
4796 2 685%0]1Q3 Aee 2204 2 315% %k 928 A
ol HZA W E AEe 4614 T 84(1.7%) A HAEH
ot g 2 83 168+192% %t W AW 10542
15.0%°1A, 249 M2 9o & 1.3% 4, 27359 A 417
o & 59.7%004 ¥zt B2 E QK Table 1). Ki-67 Z4]x]4¢]
W 75+45%9Th

Al o]k

AW EHNE B3k 2X 4 A-MAE AA 6994 5 150
o (21.5%) 14 FZEATH Table 2). AGMAE A E S0l A
chromograning W&sl= A7 As] WAL A = ol 549
& 785%% A8, F3rnA 1008 Alok4.52 mm?®)oll
A A7 A E7E 107] RTRe g2 #EEE dE 7290(10.3

Table 2. Correlation between neuroendocrine differentiation
and clinicopathologic prognostic factors

Variables NE expression No NE expression  p-

(n=150) (n=549) value
Serum PSA (ng/mL) 127177 10.3+10.8 0.038*
Gleason score <0.001"
Low grade 20 (13.3%) 159 (29.0%)
High grade 130 (86.7%) 390 (71.0%)
Pathologic stage <0.001"
Localized 85 (56.7%) 394 (71.8%)
Advanced 65 (43.3%) 155 (28.2%)
LN metastasis 4/112 (3.6%) 4/349 (1.1%)  0.102'
Tumor volume (%) 2404234 149+174  <0.001*
Angiolymphatic invasion 40 (26.7%) 65(11.8%) <0.001"
Venous invasion 2(1.3%) 7(1.3%) 0.608"
Perineural invasion 115 (76.7%) 302 (55.0%) <0.001'
Ki-67 Pl (%) 10.4+56 6.7+38 <0.001*

Biochemical failure 26/150(17.3%) 50/548 (9.1%)  0.005'

* Student's ttest; ', x? test.
PSA, prostate-specific antigen; NE, neuroendocrine; LN, lymph node;
PI, proliferative index.
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%), 1078 ©1’% 207 PIRFO2 A= o= 4440(6.3%), 2074
oo 7 AAFE o 349)(49%)F FAH] AUk 274
WA Esd Exsle 39S 2384 A we AR
Grobholz 579 el whe} BFalH, AAYENAE £o5
HolE 1504 & #+32 Holx 4+ Al 10801]i 72.0%,

A28 e 334 =

MEF7E 1078 mke] 22 F=
2 s olFe Zﬂ3 o% 9ol 2

22.0%, AEF7F 1071 0]
6.0%°] Tk,

MAL2H| 23512} o] FQIXt U A 5|stA Alufelo|
AREHA
AW EHA ] TS Hols AYA
4 AgA Solgde] Hit FAE 12,
W 29 442 240+234% %, A7)
ARAAFT AN 7 A 4 AYM Soldd9] Hi 74
103+108 ng/mL, B % &4 149+174% KT} EAZ
o2 FospA F7FltH(p<0.05) (Table 2). 2 Hol=
Hzd uE)rh GRAA T Al E S Bt OME} Hed A
o)7b Ag(8el/461¢]: 1.7%) AT HFE o] AAYREH|AE
3t e 23 fle 7 AloldlA] BAFoR w«lﬂ Aol &
2 & Atk ?HJ& AW AAYRuAHE B3t JE +
(4041/1504: 26.7%) A 27U E £33} gle (6
ol/549¢]: 11.8%) Btk BAALE fofsiA o &3] AHHAU
Ok (p<0.001), A e AAWEHANE 37t e &+
(2¢9/150e; 1.3%) 3 $le F(7e01/549¢]: 1.3%) AololA
SAFCRE Fodt Aol S JIGITh AAFS A 4l
AHEEAE B3 e H(1154/1504: 76.7%) A 417
WEEAE 2317} Qe (30201/5499]: 55.0%) Bt} SA4
o7 folaA o HEEATHp<0.001). ¢4, Ki-67 F2AAF
T AAHEHAE 237t e FolA 104156%F A7
THINE 237 gl 9] 67+£38%HTt Foap =odth
(p<0.001). As}ea] Asi= AFWEHAE B3t e ol
sle 9
0.01)

BN

-+ nF‘i

= o

3

~
=2
R

ng/mLo]3
HAE 237} Q=

s

o=
_llm

(@2}

A 173% (264/150¢)) 2 ARWEHAE £33} §f
91% (500]/549¢]) Bt} FelstAl =A FEHUTHp<

(Table 2).
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Table 3. Correlation among the patterns of neuroendocrine differentiation and clinicopathologic prognostic factors

Variables Pattern 0 Pattern 1 Pattern 2 Pattern 3 value
(n=549) (n=108) (n=33) (n=9) P

Serum PSA (ng/mL) 10.3+10.8 10.9+10.2 16.9+31.6 19.0£16.3 0.006*
Gleason score 0.001'

Low grade 159 (29.0%) 15 (14.0%) 5(15.1%) 0(0%)

High grade 390 (71.0%) 93 (86.1%) 28 (84.9%) 9 (100%)
Pathologic stage <0.001"

Localized 394 (71.8%) 67 (62.0%) 15 (45.5%) 3(33.3%)

Advanced 155 (28.2%) 41 (38.0%) 18 (54.6%) 6 (66.7%)
Lymph node metastasis 4/349 (1.2%) 4177 (5.2%) 0/29 (0%) 0/6 (0%) 0.081"
Tumor volume (%) 15.0£17.5 23.0£219 22.8+£249 402317 <0.001*
Angiolymphatic invasion 65 (11.8%) 30 (27.8%) 6(18.2%) 4 (44.4%) <0.001'
Venous invasion 7(1.3%) 2(1.9%) 0(0%) 0 (0%) 0.845'
Perineural invasion 302 (55.0%) 78 (72.2%) 28 (84.9%) 9 (100%) <0.001"
Ki-67 Pl (%) 6.7+£3.8 99+52 10555 16.1+8.0 <0.001*
Biochemical failure 50/548 (9.1%) 18 (16.7%) 5(15.2%) 3(33.3%) 0.013'
*, One-Way ANOVA test; ', x2 test.
PSA, prostate-specific antigen; PI, proliferative index.
e WA, AsterA Aot £ A w4 Y A9 5 UTHp>0.05), AAUEH] B3 AAUWEHIA ] F27F 2070
olgt FA = A0FNM AP R AFE FAACE FoT oY W& AHostgls W, AW st e ARt
5702 Z79THp<005) (Table 3). el A%, Wash £z AB3E Yo 729 F 12902 167%9) vhd, A%
4] Fopel 84, W AE, A4F B L K67 F4 R Bebl g ARN9EEe) Aatd Ade 626 %
AZE AOYAN AIHOE 24E BALOZ fo8 £20 6HOT 102%01Tk o ASolE oA AR Rt
E U5 e AHAE BAtHp<001) (Table 3). 22y A TollA AsetA Ayt o SaA #EEN o, 1074 ©]
B Aolsh A AW AANRIATA RS FF S /1FOR JARS Wst vHIKE SALOE F9% %
el FAACE frof st AAAAE HolA] sk ol& HolAl &3kth(p>0.05).

2oFsE AP WAL BH o3 o} B ATNE 2R Huso] JE BE Axe] W) u
Ueh 48 SA% AR ABROE 24%, ASSA A B AR 232 sy BARTA Sgou 48
2 ofe o & AAHFY HYA Foldd £, FEs A o 7§10tk & Hirano 572 £ AlE FolA chromogranm
oby Wyl Bl £4, we AW, A4F AW L K67 o A AT w8l wek YA AL 9L ) 0, 10%
T AF) ¢ BAHOE Feld gok AAEAE Bl W +1, 10-20% % W +2, 20% oA B +302 7}

MZAEH| 23519 ™o Halo| wE Malshy Alay 4
G| F2IAt| HEHH|

AME A AFe upe} 7ro], /3731,]13&]/\{];50] A A5}
o & Az} ol o Ak oo AAUFHIA 7} W)
ofoprt o Fof TS HA= QA ]E T3] e, 4l
AU EY] 235 Aosl= 1 3 (cutoff value) S 2 714
Z e} AR 48 A=

er& w7 1000 A1°k( 52 mm”) oA #2EE AZY &Y
A F7F 107] o4 WE AANEH Esi2 Zolsius
af, Al OLHTHI 37 de ARALT LA AshetA Aol
106% F 17802 16.0%<) ¥, AW 237 fle A

59802 10.0%°13)

RIEE 91 B e 5027 F 590
A7 B8P s AAUERIA A Aok}
o 3] AEOL FAHOE fold Aolg HolA]

A E7F10% ©)A

HE

2 chromogranin®]

el

393, Autorino & Eok M| Z Fol| A chromogranindl] <k
A Fo W= FYTOR, 10% vl ol

/3702 Hrlste] BASITE I 2 Aol s O

FARA METF10% ©o)dd 47t AL
21207] W&o Hirano S°]u1 Autorino o] AR 7S
ojgste] EARAS & 4 %t

r_>‘i

L= =2re)

b ARG AARRIA £ 3
WSS 5] % ol AF QRHBR

SELER LS D
AYA Sl #X, Fes A% Wy Wl E9el &
A, g Py, AAF9 B L K67 F4 A5 9% EAHL
2 %9% 48 RS varh Jefu FeEnA 1000
Aot gl *J?élﬁv‘i—ﬂlﬁlf‘ts’% G 107H o 207) o)
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£ Aol AW ek AHALE] 215% (1504)/
699¢l) el A FR= o™, AAWEHMEF ¥k F8E
AL BolA| &= Aol 720%, FHE AL o|FE A2Y
o] 220%, 2 W& O]T‘C ﬂl?»ml 6.0%% v‘i—s“t‘é}&it}. B

Q51 % o AEIAHEY AR Solg ?‘1, el 34
Hg)eh 1:117] ZOLA L7 W AW AAF9 AW 9 Ki-

= ;M; S A WAZ B A
mogranin, serotonin, NSE (neuron- spec1flc enolase) = &
Wstol AR A, W 3 skl ALeT 4% A4

RS = 3¥e]
o ®Hlg 2dshe 20 A ok’ B AAWRHIAE
T AYE ARAYELR o ol TIe S ATe

t
7h A7
A A ERA 2] sk HHA
o] o]de] BIH 30- 100%1@ P ngi J)r’éﬂi’i‘i} OIE
Bt} zpo]7t A71E A& Abrahamsson©] AF3150] 74|
o FHMA T A HA), 1A 7 A&, A 8
A 5 o 7] 247t AEsiE 20R Helth! # A
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