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Predictive factors of Gleason score upgrading in prostate cancer patients after

radical prostatectomy
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[ Abstract | Objective To investigate the predictive factors of postoperative upgrading of Gleason
score by assessment of discrepancy between preoperative biopsy Gleason score (bGS) and Gleason score after
radical prostatectomy in the patients with prostate cancer. Methods This study comprised a retrospective
analysis of 123 patients who underwent radical prostatectomy after diagnosed with low and intermediate risk
prostate cancers proved by transrectal ulirasonography ( TRUS)-guided prostate biopsy in our hospital from
January 2005 to May 2016. Correlation analysis was performed between postoperative upgraded Gleason score
and preoperative parameters including age, total prostate specific antigen (tPSA) and ratio of free to total PSA
(fPSA/tPSA) , prostate volume, prostate specific antigen density ( PSAD) , ratio of positive to total number of
biopsy cores taken, positive margin rate (% ), bGS and clinical stage. Results Sixty-six out of 123 patients
(53.7% ) had consistent Gleason score assessed by preoperative biopsy and postoperative radical

prostatectomy. The Gleason score was downgraded in 10 patients (8.1% ) and upgraded in 47 patients
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(38.2% ) after radical prostatectomy. The prostate volume, PSAD and bGS were significantly correlated with
the upgrading of Gleason score after operation (P <0.05). However, only PSAD (P =0.01) and bGS (P =
0.03) were independent predictors of Gleason score upgrading revealed by logistic regression analysis.
Furthermore , analysis of receiver operating characteristic (ROC) curve showed that in the patients having bGS
of 7 and PSAD >0.282 ng/(mL - g) , the possibility of Gleason score upgrading was increased associated with
clinical significance ( sensitivity 78. 2% , specificity 70. 4% ). Likewise, in the patients with bGS <6 and
PSAD >0.265 ng/(mL - g), clinically upgrading of Gleason score was strongly possible (sensitivity 77.1% ,
specificity 68. 0% ). Conclusion

after radical prostatectomy. PSAD is closely related with upgrading of Gleason score after operation. Taking

PSAD and bGS are independent predictors of Gleason score upgrading

consideration of PSAD and biopsy Gleason score together may contribute to more accurate treatment decisions
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for patients with prostate cancer.

[ Key words |

Corresponding author: Li Haibin, E-mail ; hairpinlee@ 163. com

I ATt 5 X 71 R A A LS 432 W7 BT
P _E AR 2 (s PRAVG A R BRI 910 Bt S8 e
EB WA G T 58 FEAR T BEIR Y7 R A XU
PR GR35 T 7 7 S X RIS 91 JBR8 1) 1 B S5 0 A T IE
WSRO o AR ETZE R K AR AR Gleason 343
AR T ARG W AR A1 Gleason PF43, § 3R 4
FARIBITMBEAT ES WA ST, FEAR T 8E A3
AR R A R G SR A RS AR S I PR A
PRI BN S S A T 1 MR B AT B 56 . A
WFSE I BE S B 2005 4F 1 A 2 2016 4 5 H K BeATHT
FIIIERRIA T ARG T 19 123 B G A9 B 8 5 1
i RGORE, SRR A8 BRI AR5 Gleason 43 Tt i B 13
A

1 wRSHE

1.1 s RFH

B 2005 4 1 22 2016 48 5 J] T Be b R AMR
ZEHIH IR R W12 W o P AR S 9 R, IR AT RS
PRI P T AR 123 1) 58 B R BT, 40 AbR
e OFRIZ AR P A& T 91 e 835 QRT3 > 10
B QOARFTAR M a kA Y T BAES ; @AH]
RIEATHAE IR YT s QR4 it 28 403 4 15 910 i g AR
AR E IR <3 A H o HEBRARE  FRBR I AT a0 B
BB IR So i T 1) 50 A% R RE T A HT S IR
F TP JR (prostate specific antigen, PSA) 7K 31 X JG
LR AT PSA Bdls f 1 e PRAER Hh 16 iy 47) it
IS AR A PSA <20 pg/L, I K 73 #] < T2b ],
Gleason PE53 <7 77
1.2 Fi&k

JIT A R O 8 L 7 A A e o T 9 R )
i R E A, MR E A ST SRR A S R AR

prostate cancer; Gleason score; prostate biopsies; prostate specific antigen density

(mL) =0.52 x /E4548 x B R A& x A 542, B9 B4 5
PEPL IR 25 B ( prostate specific antigen density, PSAD) =
IM3% PSA/FISIRRIAR . ZFflIE R4 B 5| 3 T 4
BEWigAe e i, i [/ —Fh 85 28 i 41 (FC 18 G x
250 mm,BARD) . 220 3R . £ E M, {5 0. 25%
BURRERIHEE , EA Bk WIS I A R 18], T
$52% R ZRHE S mL,5 min J5 AT S LAY
TFTE MR , P A TG A AG 58 TG A%, B N 48 Hedd 1k 1fi
5 min, F 5 FHBVRZ A IHIE ki, £ ZF AR AS FIAR
TAARPRAIY 5 2005 4 ISUP fE1T#Y Gleason F 487144
PRUESERT S 9010 SR PEAr 2 o HL e TS R 4 2 7
53R FE B P XK B R IX., 4 X Gleason 43
A1 ~5, Gleason P¥- 4342 1 32 22 73 G X FNIRK 253 9 X
(1) Gleason SHELAR NN, & g 2 2000 W 8. TRy
AN IR IEBE T AiTS B ARV V) B AR BOT T )
PREERIA AR, PR AR 2034 58 HE TR i 971 I FRS 9
1.3 H¥midE

NG R B , 045 BB 3 AR I R A I S PSA
(tPSA) A 71 ML V5 17 B PSA (fPSA) (fPSA/tPSA | Rij %)
JRARTR PSAD 28 il £ 1550 2 ) B Sk L 2 ) Bk
B DG ITER (% ) o HPARE tPSA J¢ fPSA DIAR
HIARL B H 512 (directeral rectun examination, DRE)
Nk 2:H % #8 75 (transrectal uhrasonography, TRUS) 5|
S P E Ny SRR Sy SRt el e h e
EHECEE = 28 ) BHPEET B0 2R 5
1.4 %itssk

SKHISPSS 17.0 Ge it B4, X 45 G IE A& 5341 1) 3%
SRR R SR A ¢ R0, XEASAF B IE A A 0 B R
F Mann-Whitney U K5, 4328728 1 LR T x50
5y Fisher K505 50, W H 521803 TAERHE (receiver
operating characteristic, ROC) i £& /3 87 7 i [ &% 11912
Wr i, LA 246 R0 (BB + e e b — 1) S R (A



2658

o =R R AR 2E4] ,2016,38(24)

http : //aammt. tmmu. edu. cn

RE NS, LA P <0.05 AZERAZT2E X
2 HR

2.1 EBHBAREAZXRFTA ARG Gleason #4973 8%
X Z AT

AR 123 B F R (67.3 £6.5) %, RHij tPSA
(12.5 +9. 1) ng/mL R 7 fPSA (1.5 £2.3) ng/mL,
fPSA/tPSA(0.13 £0. 07) \FjH IRAARFH (41.9 +21.8) mL,
PSAD(0.55+0.32)ng/(mL - g) (ZFEHIE £ (11.6 =
1.3) I PR ST (6. 21 +3.37) (i FH M AT 4 b
(0.52 +£0.24) | ZF 3 2= T R[] B ) 1] (34. 89 +20.02) d,
BERFT B R 515 T F8 28 il 5 A 220 2
Gleason P73 5 Hi 81 B i iG AR S5 Gleason PE43{f4F—
366 1(53.7% ) , ¥F4r R 10 (8. 1% ) , PF53 i
47 Bi(38.2% ) . GnF 1 s B AE IS ((PSA (fPSA/
tPSA K2 ZE il PHEEH 2L L34 5 R J5 & 4 Gleason P43 7
FIER (P >0.05) ; Hi 5 AR TR (PSAD J Z¢ ] Gleason
W 5% 5 R J5 & 4= Gleason PF 4 FH B A5 & (P <
0.05, P<0.01),

%1 EEWFIEFSAE Gleason FHABHXR

b ARJ5 Gleason 343 ARJ5 Gleason
s VeI s Ao AT

BEE(% ) 76(61.8) 47(38.2)
ER () 67.3+10.3 67.7+9.5
tPSA ( ng/mL) 12.2 3.3 12.7+2.9
fPSA/tPSA 0.01 +0.01 0.02 +0.01
PSAD 0.3+0.3 0.4+0.2"
T 37 B A4 B ( mL) 42.919.3 21.6 +£10.1°
[(ERe 23 6.7+0.8 5.8+1.1
SR PHE S B 0.6 +0.2 0.6 +0.1
ZEfI B F AR (d) 34.8 6.5 35.2+4.9
VI MR BIE(% ) ]

BH 24(31.8) 18(38.3)

PAE 52(68.2) 29(61.7)
RIS BIE(% ) ]

<6 24(33.3) 27(57.4)°"

=7 52(66.7) 20(42.6)
I PR3 [ 19185 (% ) ]

T1 3 36(47.4) 26(55.3)

T2 1 40(52.6) 21(44.7)

a:P<0.05,b:P<0.01,%5 K& Gleason #F 4 KK R & bix

2.2 WA RSE RS Gleason #F 4 F+ & Faml B & 447

PE— 25 73 B XA e RS R B (PSA [ PSAD | Il
VRGP ZE AT 53 0 5% BH A 3 | 2 0 B R 0 2
T AR M FEI AT Logistic [[I94347 , 8 2 [0 )1 4%
LR BT AR AL PSAD J% I PEAY 5 ARIA ARG

Gleason P43 T & A 5% ; Logistic 22 K 2 0] I 43 #fr 45 5
B PSAD 528 P73 2RI RS Gleason P43 Tt
T P 57 S0 R o

x2 BIFEEARSE Gleason i 4 F 5 M & & &Y
Logistic [@J3 434

: % L%
S
OR  95%CI P OR  95%CI P
PSAD 1.76 1.53~2.14 0.005 1.52 1.23~2.04 0.010
B RAR 0.83 0.78~0.94 0.030 0.93 0.81~0.98 0.080
SRS
<6 2.67 1.68~3.77 0.006 2.01 1.38~2.87 0.030
=7 1 - - - - -

2.3 PSAD R J% 2 Gleason #4575

P2 28 3% K5 B> 2% Gleason TEA4» ¥4 58 5 43y
Gleason 1F43 =7 2H5 Gleason 74> <6 2, Gleason 7
gy =7 B PSAD 5RJ5 & A4 HA Im R & LY
Gleason 143 Tty B i AH 5 , AT AR Ay i PR F50IM 14 96 5 o
HRHE ROC 4047, Hith 26 T i 2 (area under ROC curve,
AUC) 3% 0. 795, P = 0.002,95% CI:0. 613 ~ 0. 887,
PSAD >0.282 ng/(mL - g) W , ARG & A BHAT I IR
R Gleason P43 iy B W] REME R (HUSHE 78. 2%
PRSP 70.4% B 1A) o 28 3136 A5 B 43 2% Gleason
Wor<6 &, PSAD 5 G & A BA I R & L)
Gleason PF43F 2y W i A 56, AT AR Ay i AR F50000 (%) 46 4
HHE ROC 434, AUC 2l 0.748,P =0.005,95% CI.
0.618 ~0.857,PSAD >0.265 It , fRiGAR )G &£ BA Ik
JRIE SCHY Gleason 73 TF 5 19 AT BE M K (B E
77.1% ¥ 51 68.0% ,IE 1B)

100 100
~ 80 ~ 80
I 1SS
E 60 ;ﬁ 60
# 40 # 40
=
B 20 & 20
0 ® LI
0 20 40 60 80 100 0 20 40 60 80 100

10045 57:(%) 10051 (%)
A :Gleason ## 4 =7 ;B:Gleason ## 4 <6

1 PSAD #5532 Gleason iE4 7+ ROC gz

3 itig

R, 5 B B8 e 1 25 A= 25 i 55 1R S P e e 1)
55 UAL AERR A A T I P R HEAE SR 2 i REH
R AT S JIR S 1) A 0 AR T BRSR [ 5K, (H 2 12 4F BT
FaH TR AT S R 0 5 P L



http ://aammt. tmmu. edu. cn

B PR R AR, 2016,38(24) 2659

iz —

XoF T Jr BIR A 9] s R o, A DA 40 g 1)
LI, 5 B AR THE b 1 5 R ey 7 48,
S NIRRT JECRNR T BORIBARIA VIR TR
S5 HHT PSA K FNZERE K Gleason PF43 X TR
AR FEAE R H 2, JUHZ Gleason 3153, Gleason 117}
A e 1 R g R ) XU A Y G e, AR A R R I
Wz k5 v LR e S M A AR I BT X X8 BB
PEBERNIR YT, W RIS T Gleason ¥4 b B R
B i 2] s S

{HIEARZ 5T 48 H AT S I ZEfl R A ) Gleason P
S SARIE ARG IR PR A Gleason P-4 HA A [A) 72 &
125 5k I B T G581 28% ~58% , ZF il Gleason 1Y
IR T 27% ~60% , i i J 8% ~32% 77,
XT3 — ) R, 340 1) 2 0 B 8 B L b 0 R
TR 2l e 5 3K, B U A AT DAFE — R B 4R i )
JIR 2 Gleason P43 HUERAVE™ . B4R HRTA FT RT3
R 2R EHBOT AR TR B — 3, (H 2 R 22 # A X T
FIUKHTHBRZE R AT SR, B e 6 BT C 2Tk
FH L2010 ~ 14 B X6 i 28 ] B AT PR e i 471)
P R AN SR L0 2 0 P R BRI SN o 1
A SR B PO ET IR B R E , B E &2 KA i
G e, IR BT 3 M I 52 AT HE SR YT, TSR
TRLRI 2 ) A 2E AT RO Z I 2R T %6 . b Ah, — 2B
REESFHIEE ARG Gleason ¥F43 T = A ] GEME:
WHIt. AT E LRGS0 Mg B AR HI B b R Bt
ST B AR S Gleason P4 Fh i fy 6715 H 2
Tremashvili 251> (1 BF 5 3 W1 BUAT (19 1 6 A I 9 241
Gleason P43 F = i T AME 1404 BR , Toik H Fim IR

BEAEW S5 ARG KA B A NG IR E L) Gleason T
SR Z AR RAFTE R . AU R Rt
ARJG Gleason JE4p 15 HA M S iR A BFSEIA
NEEER S ARIE Gleason WE4» THE A 1E ',
ARG K B, % T 28 il 15 K s B 43 9L Gleason 1143 <7
eI e B8, AR I 5 R JE & A2 Gleason 343 T
K,

[ R, R tPSA {5 AR5 Gleason PF-43 i 1) 56
FPWWARK . AHFFERI, AT (PSA fH R A& AR
J& KA BAT W AR 75 LI Gleason 143 T 25 8 1 RE 14 4%
KT A BTSN R, R AT (PSA 5 ARG
Gleason PF 43 Th 185 15 A M ™ o AHF 5T o, Rl
tPSA H 5 B E RJG Gleason ¥E43THE LR, XAl gL
AL BB E ARG tPSA (HHANA K.

SCHK[ 19 - 20 ] 45 5/ 1 i 4 IR AR B R 5
Gleason PO IR B K . Turley 45 45 1, 7E 7T
HI AR U434k (36 mL) B35 5 4 g
(58 mL) [ 5 A, i Gleason W43 AR J5 7 1 &
AR F N 50% o (HJE , A AR5 48 A 571 i 2
il Gleason P43 P HERAE 5 R F BRARFRICH e (P >
0.05)" 7 A5, RJE Gleason ¥¥-43 Tk i 41 5
PEAT AR AN AR 20 oA & PR S BR A FH 22 S AT e i)
P S, P BN R Logistic [J973Hr4h R BosHi 5]
PRAEBUZEAR G Gleason 143 F+ 5 i fa e R %, (H £
% Logistic [A] 9 73 H7 25 5 & 8w 5 51 B AR BUZ R )5
Gleason WM AL fERR I 2o X 5 Mir 51 )
FEERIAU

PSAD 7EH 5 B9 B4 (12 i p oA S 2R
EEXT PSA {7 T 4 ~ 10 ng/mL 1 JK X 78 B ) B2
&, (2014 K8 R 12 WA T A5 B ) 45 H PSAD =
0.16 ng/(mL - g) JERTHIIRFE L FAPE KR8 R AR
KA JCPHPE R BN BT 51 3 T & B R A
(48 fE. A F 5% o, PSAD 128 3 15 A6 9 B o
Gleason P4y <7 & K/ER G HA IHKRE LW
Gleason PF4rTHE 41 56, M4l ROC 2 M 33153 29 5 48
0, TRUS Hij 51 i 27 i) 375 K PR 2% Gleason 343 =7
[ R, PSAD >0.282 ng/(mlL - g) I, IG5 K
He AT I R 7 X4 Gleason 343 FH 25 Y AT BEME K (4L
B 78. 2% , e 70. 4% ) 5 T Gleason 343 <6 HY
B, PSAD >0.265 ng/(mL + g) B, MG ARG K4
HA IR LAY Gleason P43 T1 5 A AT AE 1 K (BUK
P 77.1% Fi 5 68.0% ) o

AW SEAESE PSAD 55 28 il ¥ 43 S PR MRIA AR 5
Gleason PF43T =5 (4 2 37 U 5 7, PSAD 5 Hif 8] i g
BEARIG & Cleason P/ THE B VIMI L, ARYEATH
RV 55K 5% PSAD {H, A B FHIM ARG Gleason
PEAR T 1 XU o

S Xk

(1] BR, Wi, ASRERL, 45 FI 9IRS S Ve e o 2 il
HIKFTFI BRI KR A Gleason PR FHEAOMNMELT]. HaE
WIRAMELZR A, 2013, 34(10) ; 755 —759. DOI; 10. 3760/
cma. j. issn. 1000-6702.2013. 10. 010

[2] Epstein J I, Allsbrook W C, Amin M B, et al. The 2005 In-
ternational Society of Urological Pathology (ISUP) Consensus
Conference on Gleason Grading of Prostatic Carcinoma[]J].
The American Journal of Surgical Pathology, 2005, 29(9) .
1228 —1242. DOI.10. 1097/01. pas. 0000173646.99337. bl



2660

o =R R AR 2E4] ,2016,38(24)

http : //aammt. tmmu. edu. cn

(3]

(7]

[10]

[11]

[12]

[13]

FNEE, BB, IME, GF. 2002-2013 AR B EETT I ASHT X
S RS I S AE T R oy B [T 1. v AR i Bl i 2%
Wi, 2015, 22(6) : 412 —-415. DOI:10. 16073/j. cnki. cjcpt.
2015.06.002
Noguchi M, Stamey T A, Mcneal J E, et al. Relationship be-
tween systematic biopsies and histological features of 222 radi-
cal prostatectomy specimens: lack of prediction of tumor sig-
nificance for men with nonpalpable prostate cancer[J]. J
Urol,2001,166 (1) :104 — 110. DOI. 10. 1016/80022-5347
(05)66086-7
King C R, Mcneal J E, Gill H, et al. Extended prostate bi-
opsy scheme improves reliability of Gleason grading: implica-
tions for radiotherapy patients[ J]. Int J Radiat Oncol Biol
Phys,2004,59 (2): 386 - 391. DOI; 10. 1016/j. ijrobp.
2003.10.014
TEEG, Fo0fh, WA, 5. b RO BlA 52 E rP AT S B
Gleason PP L% [T]. BB -, 2015, 23(8)
1051 - 1053. DOI:10.3969/j. issn. 1672-4992.2015. 08. 06
Cohen M S, Hanley R S, Kurteva T, et al. Comparing the
Gleason prostate biopsy and Gleason prostatectomy grading
system: the Lahey Clinic Medical Center experience and an
international meta-analysis[ J]. Eur Urol,2008,54(2) :371-
381. DOI:10.1016/j. eururo. 2008. 03. 049
Chun F K, Briganti A, Shariat S F, et al. Significant upgra-
ding affects a third of men diagnosed with prostate cancer:
predictive nomogram and internal validation [ J]. BJU Int,
2006,98 (2): 329 - 334. DOI. 10. 1111/]. 1464-410X.
2006. 06262. x
Kulkarni G S, Lockwood G, Evans A, et al. Clinical predic-
tors of Gleason score upgrading: implications for patients con-
sidering watchful waiting, active surveillance, or brachythera-
py[J]. Cancer,2007,109 (12). 2432 - 2433. DOI. 10.
1002/ ¢ner. 22712
Moussa A S, Kattan M W, Berglund R, et al. A nomogram
for predicting upgrading in patients with low- and intermedi-
ate-grade prostate cancer in the era of extended prostate sam-
pling[J]. BJU Int,2010,105 (3): 352 - 358. DOI: 10.
1111/]. 1464-410X. 2009. 08778. x
Tilki D, Schlenker B, John M, et al. Clinical and patholog-
ic predictors of Gleason sum upgrading in patients after radi-
cal prostatectomy: results from a single institution series
[J]. Urol Oncol,2011,29(5) : 508 —514. DOI.10. 1016/
j. urolonc. 2009. 07. 003
Iremashvili V, Manoharan M, Pelaez L, et al. Clinically
significant Gleason sum upgrade: external validation and
head-to-head comparison of the existing nomograms [ J ].
Cancer, 2012, 118 (2) . 378 - 385. DOI: 10. 1002/ cnecr.
26306
Epstein J I, Feng Z, Trock B J, et al. Upgrading and down-

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

grading of prostate cancer from biopsy to radical prostatecto-
my: incidence and predictive factors using the modified Gl-
eason grading system and factoring in tertiary grades|[]].
Eur Urol,2012,61(5) : 1019 - 1024. DOI. 10. 1016/]. eu-
ruro. 2012. 01. 050
IMAIH, ERIR, 5K, S FS0 IR 2 q AR A 5 0 B
MRIGARAS Gleason TEAFFF AR IGMIFE[T]. o EJEIE 4%
2,2012,22(12) : 929 -933. DOI.;10.3969/j. issn. 1007-
3969.2012.12.010
EA, B, TLZAE A T TS R ST RS
Jides 2 Gleason PRI TIMNMAE LT ] 55 =ZEBE R
1%, 2016, 38(9): 1021 - 1025. DOI:10. 16016/j. 1000-
5404.201511075
Davies J D, Aghazadeh M A, Phillips S, et al. Prostate size
as a predictor of Gleason score upgrading in patients with low
risk prostate cancer[ J]. J Urol, 2011, 186(6): 2221 -
2227. DOI. 10.1016/]. juro.2011.07. 104
Bright E, Manuel C, Goddard J C, et al. Incidence and
Variables Predicting Gleason Score Up-Grading between
Trans-Rectal Ultrasound-Guided Prostate Biopsies and Radi-
cal Prostatectomy [ J]. Urologia Internationalis, 2010, 84
(2): 180 -184. DOI:10. 1159/000277595
Davies J D, Aghazadeh M A, Phillips S, et al. Prostate size
as a predictor of Gleason score upgrading in patients with low
risk prostate cancer[ J]. J Urol, 2011, 186 (6) . 2221 -
2227. DOI.10.1016/j. juro.2011.07. 104
Turley R S, Hamilton R J, Terris M K, et al. Small tran-
srectal ultrasound volume predicts clinically significant Glea-
son score upgrading after radical prostatectomy: results from
the SEARCH database[ J]. J Urol, 2008, 179(2): 523 -
527.DOI:10. 1016/j. juro. 2007. 09. 078
Corcoran N M, Hovens C M, Hong M K, et al. Underesti-
mation of Gleason score at prostate biopsy reflects sampling
error in lower volume tumours [ J]. BJU Int, 2012, 109
(5): 660 — 664. DOI. 10. 1111/j. 1464-410X. 2011.
10543. x
Mir M C, Planas J, Raventos C X, et al. Is there a relation-
ship between prostate volume and Gleason score? [J]. BJU
international , 2008, 102(5) : 563 —=565. DOI.10. 1111/j.
1464-410X. 2008. 07696. x
Shapiro R H, Johnstone P A. Risk of Gleason grade inaccu-
racies in prostate cancer patients eligible for active surveil-
lance[ J]. Urology, 2012, 80(3): 661 — 666. DOI: 10.
1016/j. urology. 2012. 06. 022

(¥75:2016-07-07; f&[E :2016-07-13 )

(i k%)



