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The value of Bp —-MRI grayscale histogram in distinguishing prostate cancer from benign prostatic
hyperplasia in transition zone

BAI Guo—jie', WAN Ye—da’

(1.Graduate School, Tianjin Medical University, Tianjin 300070, China;2. Department of Radiology, Tianjin Hospital, Tianjin 300211,
China)

Abstract Objective: To explore the value of two—parameter magnetic resonance imaging( Bp—~MRI) grayscale histogram in distinguish—
ing prostate cancer (PCa) from benign prostatic hyperplasia( BPH ) in transitional zone. Methods: A total of 43 patients with PCa and
52 patients with BPH confirmed by pathology were retrospective analyzed. On T2WI and ADC images, the region of interest (ROI) was
manually drawn using MaZda software , grayscale histogram analysis was performed,mean, variance, skewness , kurtosis , percentile 9
histogram texture features were extracted.The texture features were statistically analyzed to obtain meaningful texture feature parame—
ters, and the receiver operating characteristic curve(ROC) was drawn to evaluate the value of identifying the transition zone of PCa and
BPH. Results: The mean, skewness , and percentiles of ADC in BPH were statistically significant higher than those in PCa(1=-12.155~
5.022,all P<0.05),and there was no statistical difference in variance and kurtosis (all P>0.05). T2WI mean, variance, 10th per-
centile, 50th percentile,90th percentile,99th percentile in BPH were statistically significant higher than those in PCa (1=—6.618 ~—
2.181,all P<0.05),and skewness, kurtosis , difference in 1 percentile was not statistically significant(all 7>0.05). The ADC mean,
skewness, Ist percentile, 10th percentile, 50th percentile , 90th percentile , 99th percentile of AUC differences were statistically sig—
nificant (all P<0.05);T2WI mean, variance, 10th percentile,50th percentile,90th percentile,99th percentile of AUC differences were
statistically significant (all P<0.05). Among them,the average AUC of the ADC was the largest at 0.963. When 149.29 was used as
the threshold, the sensitivity was 90.7% and the specificity was 92.3%.Conclusion:Bp-MRI grayscale histogram analysis can be used
as an important auxiliary method to distinguish PCa and BPH.
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1.1 AR W REERE 2017 4F 1 H—2020
4 6 H AT R RS PEPTR (prostatic specific anti—
gen, PSA) T BORA R 2 HEPR IR, [R] I 7 i 51
Jit MRI A5 i 5B 5 BORE, T AR 2 ZF G R el
TR IR SE , H #8474 PCa 43 f4i], BPH 52 il
PCa ZHAE I 51~85 %, F-34(73+£7.9) % ,PSA 3.23~
100.0 ng/mL ¥ 65.58 ng/mL; BPH £HAE#% 55~83 %/,
-2 (68+8.6) % ,PSA3.23 ~46.68 ng/mL, ¥
18.53 ng/ml,

12 #&% % RHTEME Siemens skyra3.0T MRI
R, R FIEHS 16 38 38 A5 PR BT TRT S BEMRT
SEHL Al T2WT 95250 TR 3 020 ms, TE 101 ms,

FOV 200 mm, 5fiF%F 320x224, )25 3 mm, )Z2[H]#E 03 mm;
DWI J¥ 51 #1425 : TR 6 000 ms,TE 76 ms,FOV
300 mm, i F4 150x144, )25 3 mm, JZE)HE 3 mm,b {8
B 0.50.1 000 s/mm?, &MY H R L (apparent dif-
fusion coefficient, ADC) KA HAL A B A5
A
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1.3.1 EM&kPe 2 ZHA S AEA 12 4ERT SR
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132 E&aHE KEIR T A MaZdad.6 B85 Hr
A 7E T2WI AT ADC & _E T /2] il R4 R X (re—
gion of interest, ROI) (& 1),

1.3.3  FREFEEL  7E4RIRGCHAFERT, R p+3o
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1 A 5P (Pere.1% ) 55 10 E 0 2 (Perc.10% ) .
5550 MR (Perc.50%) . 45 90 H 430 B (Perc.
90% ) 55 99 T M4k (Perc.99% ) 9 ALy AL
Ii] B 2 1 30 AR ROT A4 R 1 T (I 2) g
fEE (1),

A ADC A ROT(ZT XI5 s B: T2WI )il ROT(ZT 4, X 15 ) ; C: ADC /A il ROI(Z# (4, 1X 35,) ; D: T2WI ) il ROT( 444, X 15 ) ; E: ADC 4= i
i Mean $FEE ; F: T2WI A Mean $FAEE ;A B E . F 24 PCa & W —)Z1;C.D 24 BPH & R —Z1H
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Fig1 ROI and feature map of patients with PCa and patients with BPH
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A ADC JKEEH 7K, B T2WI JKEE B 518, C: ADC JKJE BT &, D T2WI K B 5 183 A B 2y PCa J# [F]— 211, C.D i BPH ¥ 7] —

=)
E 2 PCa®E&EE BPH £2& ADC 5 T2WIREEFE

Fig2 ADC and T2WI grayscale histograms of patients with PCa and patients with BPH

1.4 itz a2 R SPSS20.0 i/ Hr i .
K H K-S K55 (Kolmogorov—Smirnov test ) Fl F K556
(Joint Hypotheses test) ¥ LB BT IESME AT
ZEFFVERI o TR BORER A s R RPN A
A ¢ KB A PCa 55 BPH SUHESH 2 [R] 25 573, BEHL
A B BIRSH 32 A # TAERE(ROC) £,
TR MZ T A (AUC), RN TR AZ I IZ WrRE .
P<0.05 NZESA G L

2 H#R

2.1 EBHAKFAH  PCafl 43 f],BPH 41 52 f,
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100 ng/mL A0 4 100 ng/mL, P AT BELALESETT
P ey o

22 ADC 5 T2WI  JEF ADC $2HUH 9 S0y
fikrp, BI{E i 5 \%ﬁﬁﬂi;&i’?ﬁéﬁﬁME

(HP0.05), J5 75 WEEIERICETT 778 L (¥ P0.05)
(32 1) 55T T2WI $2 Ay 9 /l\,@tiﬂ AR S

77 56 10 FAMIEL 5 50 MR 5 90 H A
.55 99 Eéﬂ@&%ﬁiﬂ% GritaEE (¥ P<0.05),
T WP R 1 H AR E R G B
(¥ P>0.05)(F2),

23 ROC #1Z5 % ADC S 08 MREE .
ERWER, Yivk O B (NS XA O R (NE R N e V8
90 A 4K 5 99 AL AUC 22 G it
B (P<0.05), = W2 Wk ie feft:, L 149.29
N EE, %5 PCa 5 BPH BYBURE Ky 90.7% , 45 5+
FEM 92.3%,

#1 PCafl5 BPH AN ADC /& B B 5 B SUIB4HE S ET LU ( xs)

Tab 1 Comparison of texture parameter of ADC gray histogram

between PCa group and BPH group( x+s)

LS PCa#{(n=43) BPH % (n=52) ! P
Mean 126.17+18.45  170.24+17.19  -12.026 0.000
Variance 600.66+259.41  553.56+240.31 0917 0.361
Skewness 0.46+0.39 0.07+0.35 5.022  0.000
Kurtosis 0.07+0.76 0.31+0.93 -1.291 0.200
Perc.1% 82.21x20.61  117.91£17.01 -9.249  0.000
Perc.10% 97.65£19.22  141.38+15.85  -12.155 0.000
Perc.50% 123.58+19.97  169.83x17.98  -11.869 0.000
Perc.90% 158.93+18.53  199.91+20.07  -10.250 0.000
Perc.99% 187.37421.35  225.19+20.02 -8.891  0.000

¥ : PCa: Fif3 I s BPH : RLVERTHI ARG A
&z 2 PCafB5 BPH AR T2WI Ik EE 7B LGRS ESH b E (xzs)

Tab 2 Comparison of texture feature parameters of T2WI gray
histogram between PCa group and BPH group( xs)

QSH PCa#l(n=43) BPH#4{(n=52) i P

Mean 57.769 67.989 -4247  0.000
Variance 101.261 236.956 -5.662  0.000
Skewness 0.407 0.686 -1.878  0.063
Kurtosis 2.363 2397 -0.540  0.957
Perc.1% 36.232 37.001 0324  0.747
Perc.10% 46.372 51.462 2181  0.033
Perc.50% 57.697 66.751 -3.745  0.000
Perc.90% 68.931 86.251 -6.088  0.000
Perc.99% 83.814 111.712 -6.618  0.000

T : PCa: FiTZ I s BPH : RLPERTH IR 2L

T2WI e 35 BME 7 25 56 10 B 43
B 50 AL A 90 H ALK E 99 4k
BAUC 2254 g1t 2 L (3 P<0.05), Ky
ZLWIRRE AL, L 126.84 SN HI{E , %51 PCa 5BPH
IR N 76.7% 55 S K 84.6%
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ADC 5 T2WI 12 Wi 2L fig [k # : ADC %) AUC
(0.775~0.963 ) G A4 W I 155 T T2W1(0.649~0.843 ),
ADC 7 5B (73.1%~94.2% ) R X T T2W1(78.8%~
98.1% ), {0 ADC U (62.8%~90.7% ) W] b /& T
T2WI1(48.8%~76.7% ). %54 7% 1% ADC 12 Wi s g B
WET T2WI(FR 3.4, 3),

%3 ADC IREEAEILE PCa 5 BPH %8k ROC BIZ 5 HT
Tab 3 ROC curve analysis of ADC gray histogram diagnosis PCa

and BPH performance
BIEIiE 34 AUC B BUE RRE RN
Mean 0.963  149.290  0.907 0.923 0.830
Skewness 0.775 0.340  0.628 0.865 0.493
Perc.1% 0.904  107.500  0.907 0.731 0.638
Perc.10% 0956  117.500  0.837 0.942 0.779
Perc.50% 0.963  148.500  0.907 0.923 0.830
Perc.90% 0936  176.500  0.837 0.923 0.760
Perc.99% 0.901  200.500  0.791 0.923 0.714

T :ADC: RILY HURE PCa: H S R0 ; BPH : B 471 R4
423 ROC 2k : Z 1 TARARERT 2L
F4 T2WIREEFEISET PCa 5 BPH 382 ROC HiZk 547
Tab 4 ROC curve analysis of T2WI gray histogram diagnosis

PCa and BPH efficacy
B2 AUC B HURE R APBIREL
Mean 0.739 55427  0.488 0.981 0.469
Variance 0.843  126.840  0.767 0.846 0.614
Perc.10% 0.649 44500 0512 0.846 0.358
Perc.50% 0.719 55500 0512 0.942 0.454
Perc.90% 0.818 75.500  0.744 0.788 0.533
Perc.99% 0.843 90.500 0.698 0.846 0.544
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Fig3 ROC curve of ADC and T2WI
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T2WI J ADC ¥ME J7 2= B B A oo it
ONE T EZE, ¥R Bp-MRI K i B 7 R 4T
H PCa 5 BPH %52 Wi E . 4558 o, ADC H
Jr BT A R A5 N R SRR
S, YA B W T AT 8 3R SR BEAE - 34 7K i B
WG ZE AR A AR O RR 26 n A A B0
FEH n%r G ZEAL T E 7 BRI A, Frb 3408 45 51
PCa 5 BPH 1 ROC £k AUC 5K, M 0.963 , f5Us%
JE R 90.7% , KN 92.3% ., EIEHEST R,
BPH ADC EIAEH 0 IME T PCa, HiH(H
AW AT 45 R — 20, 40 H R R R R
PCa IR T Wit b R R 4540, Mg et 5 2
YRREAZ R, AL TR 5 /b, g P K 439 ik
% FR . Barrett 2557 5 /s, ADC BB B 20 5 A
Y PCa H HLA RIFI BRI, SAMFIRL R —
o T2WI H 7 B s YA 522 5 10 35
B 50 FAME R HE 90 H MR A 99 A
e SIA g FRE X )y 22 555 99 H AL
Y52 W PCa 5 BPH 19 ROC £k AUC fe Kk, h
0.843, HUBEEE R 76.7% .69.8% , i T BN
84.6%. ADC 5 T2WI H J5 El53#r LA, ADC G fkiz
Wral A T T2WI, Horh ADC Y2 Wik e el
AUC 9 0963, 802 4 90.7% , ¥ 55 K 92.3%, T2W1
()7 222 WL IR AT, J7 25 2 IR WAH SRR 2R 2 1]
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