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Evaluation of transition zone prostate cancer by Logistic
regression of prostate imaging reporting and data system
version 2 combined with prostate specific antigen
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[Abstract] Objective To establish the Logistic regression model by reporting and data system version 2 (PI-RADS v2)
and prostate specific antigen (PSA). and to evaluate the diagnostic efficiency in transition zone prostate cancer (PCa).
Methods MRI and PSA data of 33 patients with PCa and 54 patients with non-PCa confirmed by pathology were analyzed
retrospectively. The PI-RADS v2 was used to evaluate the risk of 2 groups (from low to high as 1 to 5 points). Total PSA
(t-PSA), free to total PSA ratio ({-PSA/t-PSA), PSA density (PSAD) and PI-RADS v2 scores were compared between 2
groups. The Logistic regression models were established with parameters which were significantly different between 2
groups. The Logistic regression was divide into three protocols: PI-RADS v2-+t-PSA (A), PI-RADS v2+ {-PSA/t+-PSA
(B), PI-RADS v2+ PSAD (C). The ROC curves were constructed by the new parameters Logit ( P) and PI-RADS v2
scores for assessing the diagnostic efficiency. Results The t-PSA, f-PSA/t-PSA, PSAD and PI-RADS v2 scores had sig-
nificant differences between the 2 groups (all P<C0.01). Predictive multivariate model of A, B, C was established as Logit
(P)=—28.682+1.507 PI-RADS v2+0. 234 t-PSA (XZ =65.993, P<<0.01), Logit(P)=—5.425+1. 906 PI-RADS v2—
13.921 {-PSA/t+-PSA (Xz =65.993, P<<0.01)., Logit(P)=—7.534+1. 045 PI-RADS v2+13. 318 PSAD ( XZ =74.036,
P<C0.01)., their area underthe curve (0. 945, 0.919, 0. 960) were all higher than that of PI-RADS v2 score (0. 861, all P
<C0.01). The protocol C had the best diagnostic efficiency, and the sensitivity and specificity were 87. 88% and 92.59%.
The sensitivity and specificity of PIFRADS v2 score were 87.88% and 77.78%. Conclusion The diagnostic efficiency of
the Logistic regression model which includes the PIFRADS v2 score and PSA are superior to the PIFRADS v2 score alone for
transition zone PCa, which can provide a reliable basis for patients whether need biopsy or not.

[Key words] Prostate imaging reporting and data system version 2; Logistic regression models; Prostatic neoplasms;
Prostate-specific antigen

DOI:10. 13929/j. 1003-3289. 201611121

BEF 2RI REGEREEHBERE TSI REFERY
IR B Logistic [B] V3 Fu il 4% B 12 W # 17 X 5y 51 iR 73
FhAE oo FEEE ATE R

(FJr BER R Jr BEBe s b0, 7R TN 510515)

[ ZE] BE @5 2 RHTS RGN & MU R 58 (PERADS v2) W70 B H S IR 45 5 PR ST R (PSAD Y Logistic
(0] U T A TR 3T o B AT X T 81 I g (PCa) B2 WA (L, Tk [0 BT i A 22 BLAIE S5 A9 4% 47 IXC T 51 IR R 98 (PCa

[E—1EE] HEHEF 90—, B, MImM M A M+, PF5R )5 JEH CT 5 MRI, E-mail: 631071248@qqg. com
[BEEE] P ULl ER R T ERE AR 0 ,510515, E-mail: yikaivip@163. com
(K& BHI] 2016-11-23 [f&EHH#I] 2017-05-17



e 1048 - i E BE 2R R B R 2017 4E5S 33 #2585 78] Chin ] Med Imaging Technol,2017, Vol 33,No 7

2, n=33) 1 54 i 2 B 05 A 1R S AR 46 (A PCa 41, n=54) B E AR BT MRI & PSA %k, KA PI-RADS v2 %f 2 41t
TP GRIRE SR 1~5 20, 400 2 89 PERADS v2 45 & PSA (+-PSA) [ JiF B PSA (f-PSA) 55 +-PSA [ {H (f-
PSA/t-PSA) J% PSA % & (PSAD) I 22 5 . BEHEA Si 112 2 SLIMF8 AR o8 F A8 o, LU IR S5 SR 2 5y PCa Sy B AR ft, #5373
T Logistic MIHKE A PLRADS v2+ t-PSA(A) ; PERADS v2+{-PSA/t-PSA(B) ; PFRADS v2+PSAD(C), #3/ Logistic
[l A5 7= A 1 Logit( P) Fl PERADS v2 #£43B) ROC Mk, TEAE HI2Wisk k. &R 2 4l +PSA . [-PSA/t+-PSA .PSAD &
PI-RADS v2 ¥4y 2 S A it 2% 8 L (P ¥7<<0. 01), A.B.C Logistic [l I3 FM 45 5 43 51 K : Logit( P) = —8. 682+ 1. 507
PI-RADS v24-0. 234 -PSA (¥ =65. 993, P<<0. 01) ; Logit( P) = —5. 425+ 1. 906 PIFRADS v2—13. 921 {-PSA/t-PSA(y’ =
65. 993, P<C0.01) ; Logit( P) = —7. 534+ 1. 045 PI-RADS v2+13. 318 PSAD(* =74.036, P<(0.01), L A,B,C # 8=
A2 1 Logit( P) T3 55 P45 5, 2 ROC £ F i AR 91 4 0. 945.,0. 919.0. 960, 3475 T 5l i il PI-RADS v2 343 (AUC R
0.861), 25 A Gil 4 2 L (P #<C0.01), o CHEAIL Wik g s A, FL U RE S B2 43 5l 87.88%0.92.59% , Bk
8 F PI-RADS v2 ¥ 43 B BUSEE 5 S B 43 R 87.88%.77. 78 % . £EiE W64 PI-RADS v2 iF43#l PSA #8431 Logistic
[ =1 5000 455 250 % B8 47 X, PCa B2 WAL RE L T Be it i 1] PL-RADS v2 TE43 . 1] 64T X PCa BB 4T 28 )06 #6 32 41t T 7] 45

4B o
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JEEE T 2 25 MRI A 2 JRAT 2 IR A5 40
5 ¥ & 5t (prostate imaging reporting and date sys-
tem version 2, PI-RADS v2) 7] N2 Wi % 47 IX. PCa 42
e m R e, AT AL R E A, A KR
K P77 IR 3 A= (benign prostate hyperplasia, BPH)
5T EASATIX PCa 55 BPH 5445 % 5 R MET ), Iifi IR
H R F A R 4 5 PR (prostate specific antigen,
PSA) K I 5 i £ PCa, Jr 12 fa {5, {5 HC AR BE K e S
FEARXTRE N . ABESE B 78 5L B PIRADSV 31
4+ 5 PSA B Logistic [B1H FUM AR, P4y H X R 47 X
PCa (112 Wi 2 BE .

1 #REFE

L1 — R gk 2014 48 9 H—2016 4E 9 A ] [H
PSA A& (>4 pg/L) AR T MR KAy 259 ] &
H o I E R R A T B R A R E
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(67.2+8.10)% ,PCa 4 33 i, 4E#% 51~84 2,1y
(68.2+8.7) % 4k PCa 41 54 #i, -1 48~80 %, F
¥1(66.6+7.8) %, Hirf BPH 49 {4, i 51 Bt 6 2 4,
BPH & IFAi 5 & 3 .

1.2 U885 3% R Philips Achieva 3.0T MR 4
AN, LA AAR 2 B Ry S 400 i S8 2 P M0 R s I 42 L Ry
WLk ., KA R IS UK UBEE A g o
i o S A7 A 45 A R RORS BER . Bh A T2WI
KM SE £ 41, TR 2 900 ms, TE 90 ms. Al i fif K &
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260 mm,NSA 4, 2% 28, DWI RJH KK & A EF
T 5195 %1 b {64 0.1 000 s/mm?, TR 2 000 ms, TE
67 ms, 72 J& 3.5 mm. Z [E FE 0.35 mm, FOV
240 mm X 240 mm,NSA 4, /2% 28,

1.3 PSA K Hi 9 BRFE R VE R % FE (prostate specific
antigen density, PSAD)lli  BEHE TL EMEL hi
1) B P L DR A6 e Tl IR K ot 0 L T 8
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B A IR R PUR (free prostate specific antige, f-
PSA) . F MRI {7 . 5 qR AL B 5ed R A 11 45000 4 117 571
PREAE . BN AT AR TF AT S IR AR A (em®) = fiE
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YA AT I RIR<<T1.5 em;5 43 AR £ BLIA 4
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T 5% 52 43 ADC EIBBIRAE 533 45, T ADC Kl )R
PR b EEARE S . Bom b 1 DWI {55 808
5% 54 43, ADC & W] & "k PE 5 5. & b {5 DWI
BESGES . HRAK)ZHAL <. 5 cm;5 4, LA 4
Oy AR KB ARL =1, Sem, 845 BB 5] 7/ 51 iR 21 3E
240, DL PI-RADS v2 & 343 >3 43 i PCa i
2 W A,
1.5 Giil=tatf SR SPSS 21. 0 et s fr ki, 2
201 t-PSA f-PSA/t-PSA 2 PSAD [t %% % I w5 b 57
FEAR ¢ #5%, PI-RADS v2 PF43r % Mann-Whitney U
K. LS A gt 2 s be o B AR &, 68 AR
SIS KBRS S RO R AR &L 43 PCa 4 5
PCa 2H(Y=1,0), 347 Binary Logistic 2 X 2 B34y
Br, 857 Logistic MIH AR, PI-RADS v2 5 HAth
3 A FE AR o AL A I S WA 5 AR, B [l B A A 4 3
FiAE X PERADS v2 + t-PSA (A); PI-RADS v2 + f-
PSA/t-PSA(B) ; PI-RADS v2+PSAD(C), % 3 /4> [A
A5 #23R 15 1Y Logit( P) T4 #& A1 PI-RADS v2 ¥4
#HSr ROC £k, i1 5 fh 28 7 18 X Carea under the
curve, AUC) ,TEM1Z W30 HE . AUC B2 210 LR
FH MedCalc 15. 2. 2 3 {F 4T Z K5, P<<0. 05 H 25 5
BG5S,
2 #R

2 AW 2 5 Lg% 2 L (1= —0.896, P>
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2.1 2 ARG E 2 4 PI-RADS v2 145 2%
S FIFE X (Z=—5.84,P<0.01), L& 1, PCa
24 t+-PSA. -PSA/t-PSA., PSAD 43 5l  (23.79 +
13.25) pg/L, 0.10 £ 0. 07, (0. 60 £ 0.36) pg/(L -
em®) ;dF PCa 243 51 4 (8. 23 +3.18) pug/L. 0. 18 =
0.09.€0.1340.08) png/(L « cm®),2 4 LA 22 R A
GiitaF B L (1=—8.27.4.44,—9. 30, P ¥<C0. 01),
2.2 Logistic BIH A ¥ LR A G122 Ldein
Yy NS %75 7L PI-RADS v2 5 HiAl 3 A4S 45 b5 40 ) 40
Ay sz U g7 B2, Logistic 18] U3 50 ) 455 %Y & ~7

mr.

A:Logit(P) = —38.682+1.507 PI-RADS v2+
0.234 t-PSA (3" =65.993, P<<0.01)

B: Logit(P) = —5.4254 1. 906 PI-RADS v2 —
13. 921 f-PSA/t-PSA (y* =65. 993, P<C0.01)

C:Logit(P) = —7.534+1.045 PI-RADS v2+
13. 318 PSAD (y*=74. 036, P<C0.01)
2.3 ROC ik MIEBHMER A B.CH AUC 43l
0. 945,0.919,0. 960( P ¥J<C0. 01) , PI-RADS v2
A3 AUC i 0. 861 (P<C0.01), 3 Fi [a] 455 74 b5 2 g
ffi ]l PI-RADS v2 i) AUC 275 G124 L (Z=
2.81.2.75.2.68, P #<C0. 01, & 1), Hiz Wik g W%
2, Lh C S F s 8k feff . JE PCa 41 PI-RADS v2
W2 12 Bl E TR A A BERE RS K g 4 ),
B HLALIE 12 W 9 i, C B AL IE #f 2 W 8 . UL
2.3,
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B 1 3 FpmE AR sl ] PI-RADS v2 /) ROC ik

#£ 1 2% PI-RADS v2 PF4345 5 (f)

PI-RADS v2 343
21 51

1 2 3 4 5
PCa # (n=33) 0 2 2 17 12
4k PCa 4 (n=54) 1 20 21 11 1

3 itig

A7 X PCa MR KA BRI AR I 2 Jmy B F 411 i
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# 2 PI-RADSv2 5 PSA 254G 1 Logistic [0 )3 WA Y & B ff ] PI-RADS v2 2 WiRLAE 3%

LI BUBIL R R WEBUNG BHERONE iR AUC 9 95 %775
%) %) %) %) (¢Z9]
AL A 90. 91 85.19 87.36 78.95 93. 88 0.21 0.024 0.874,0. 982
R B 78.79 94. 44 88.51 89. 66 87.93 0.57 0. 033 0.840,0. 966
HH C 87. 88 92. 59 90. 80 87.87 92. 59 0.33 0. 020 0. 894,0. 990
PI-RADS v2 87. 88 77.78 81. 60 70.73 91. 30 3 0. 041 0.770,0. 926

em®) , PIFRADS v2 £ &1 43 5 4, C BRI AL R 4 0. 99, ¥ 12 Wi IE G A.
T2WI /8 A RS A T4 5 383 AR A5 5 453 L AU (55 . e K& =>1.5 em, T2WI 343 5 4% B. DWIRJRAE B R Ab vk mi (s 5 (F) 5

2 HBHY.60 %105 BRI AR . PSAD 0. 97 pg/(L -+
C. ADC [l 5 Jm BRYEAR A 5 (35 5 D. W HLE (HE. X 100) 3 BE P80 & WA MBS AR T R NE Al MR L PSAD 0. 13 pg/(L » em®),
PI-RADS v2 &34 4 4 C T HIAE S H 0. 16, PLRADS v2 B2 10 C SEELZ W IER A, T2WI 7R £ MIAS AT 15 1 5634 5 vh AR5 5 45
L BRI AN (D K2 >1.5 em, T2WIFE4> 3 435 B. DWI R AL R A w155 (%) 5 C. ADC ¥ 5 R IR M AR5 5 (%) 5 D.

S BEIE (HE, X 100)

PEATIE W, PCa 41 33 i v 29 B2 Wi IE i . 4 B2,
3k PCa 4 54 Bl 42 2 Wi IE W, 12 FliR 12, U
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8 09 HUREE (90. 9 %0) 5 R 5 BE (77,5 00) AR, $R R
PI-RADS v2 Xt B 47 X PCa 48U 1 ] {0 45 55
TR 2, EH N EIEE A PI-RADS v2 2 K17
X9 48 L T2WI A 3 5 5 41, DWI S #b 78 4110,
BATIX L& BPH 1Y 4 & #8467 . BPH 3 43 iy i AR Y
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sBPH) .sBPH 7£ T2WI1 EH N KME 5. 517X PCa
FEIUARR S BRI ME . 24 H e 2 A 9 R 4% B 5 U LA
H5RATIX PCa %517, #47IX PCa iy DWI K& A
RS F 8O 2z BRI 2 & {5 . T sBPH & A K

T 2 A RIS D o o 4 A %A B T L A A A 2 21 B A
AN KT RCZ BRI S 8 DWI IR & & {5 iF—
AR T 5847 X PCa M4 5IMERE . It PILRADS
v2 B Wi ATIX PCa B4R 5B M 4522 .

AW 5T 45 B R B4 PI-RADS v2 4> 5 PSA
fabr A2 WAL & T B ] PI-RADSv2 343 (P
¥<0. 01 AR A AR T, 7 3 BRI T
LA, C RS 192 W7 (B 0 =5 (AUC i 0..960) ,C
BEARI AN AT PSAD F8 45 , 1M 21 219 PSAD W] i &
T BPH, PSAD #J ] 3k i B BPH X} PSA Ft & 1Y 5%
M) o 5 YO0 . 52 TR 910 e 5 g %) A S R A K AR 0T, 24
PSAD 5 PI-RADS v2 P43 # it C BEAIIf-LL 0. 33
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I A6 AR Ay g L6 SR L AT BE A AE AR B

BZ L B4A PIERADS v2 #4535 PSA #8487 19 Lo-
gistic AT AL 24T X PCa 112 Wi RLRE I T 5
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