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Abstract

Objective: To evaluate the value of the diffusion weighted imaging (DWI) multi b-value, the
average apparent diffusion coefficient (aADC) and dynamic enhanced semi quantitative para-
meters of maximum relative enhancement ratio (MRE), and the area under the curve (AUC)
with a cancer diagnosis in peripheral zone. Methods: The peripheral zone of prostate cancer in
30 cases, the peripheral zone of prostate inflammation in 20 cases, and the peripheral zone of
normal in 15 cases. Multi b-values are 0 s/mm?2, 400 s/mm?2, 800 s/mm?2, the value of aADC was
measured by b = 800 s/mm?2. One-way ANOVA was applied to analyze the quantitative data.
Pearson correlation analysis was used to evaluate the correlation between the parameters of
aADC, MRE and AUC. Results: multiple b values of Cancer group were shown with b value in-
creased, along with tumor signal intensity increased, and the threshold of aADC was less than
1 x 10-3 mm?2/s. The differences of aADC, MRE and AUC between cancer group, inflammatory
group and normal group were statistically significant (p < 0.001). After three groups’ combi-
nation, the relationship between three of aADC and MRE, AUC, p < 0.001 has statistically signi-
ficance. Conclusion: DWI b value has significant impact on the peripheral zone lesions detec-
tion and diagnosis, tumor aADC value is lower than the non cancer tissue, tumor MRE and AUC
are higher than non cancer tissues. The combined application of DWI multi b-value, MRE and
AUC in the peripheral zone of prostate cancer has important clinical application value in di-
agnosis.
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HE

Hi: VRAEY BUMBURE (DW)ZbE. FHRNY B R $ (aADC)F S R E B S B A ik
% (MRE). HiZ FHE(AUC)TERTSIR A B R B . 7 5B B wRE30%, RiFliRE E
HRAE206, BT B IER 156 . £b{E 80 s/mm2. 400 s/mm?2. 800 s/mm?2, aADC{EEb = 800
s/mm2JU 2. GiihEA0TE: HIFFHEFH B SHRMBER LEBCRA T ER0K, BiEH. REAMEEHE
)5 (aADC)FIMRE. AUCE=&EZFIRR, p<0.05ERHELRITFR L. 4R: BEHLZLEREbER
H, BHESREEZHE, aADCRE/MT1 x 10-3 mm2/s. aADCHIEREAH . 4 RE 4 AIE 5 H A F 5
W4 FME =254.989, p < 0.001, MRERFEREA L # FEAAIE F A R B w4 RFE =9.568,

p<0.001, AUCKIEIEA . RAEHAIE R LA FPMELELFFE = 19.706, p<0.001. =HEH/E,
aADCHIMRE. AUC=#Z AIRAp < 0.0018 4% L. 4it: DWISbEX BRI ek
WA & X; BiaADCEKTIFBEAL, BHMRENAUCE TIHE4HZ, DWIZbfE. aADC. MREFIAUC
BR-E NLAZE BT 5 BR A B RS W B EEIE RS MME.
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1. 5|18

HIZIIR T2 B 15 5 WA Bl HIUREEE S omtt, MEMESCR T Re et R0, i, 2
YEACFIHTZ BRI 2% . BEE MRI DIREUREAR KRR, FHUMBUSZ(DWI). 32538 5833 i (DCE) Fl i %
PRIL G (MRS) S5z B TR e, ol s 2 AR 3 w3, sl i AR A2tk A
A JE L e MRS s 2 2 W A S 002 I B A T SEARHE o AR S IR 23 BT I R A AL 7T 1) e J
AP 50 4l MRI B KL, 252 b fH. PR HURE(aADC)FIZ) A 1Y 5 5E B 2 H S KA X 5 AL 26
(maximum relative enhancement, MRE). B2k T~ [l £ (area under the curve, AUC)TE A £l i & il 77 55 12 Wi v
(A, B 7ESE m MRI D g A /51 i A Bl 2 e 12 W K
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2.
2.1. — AR

T2 I 8 B SRR 4L . 30 19147 % ~87 %, T4 71.83 %) wi AR R A A ELL: 20 151(38 % ~87
%, ¥ 63.6 %) RIHIREEMIERA: 15 #1411 £~60 %, T 524 %), HEtriE: @ MRI K
BFHIATEA, Wi MRI A EEUC DWI &5 @ Saihit e, WNA &8 siurE i
AN, BBFREZR, GBFEEBCHAEGEER: @ TWMAHLZIES. AT TAWREINETF
AR B B A B S . B I RSN AC B Sl (A HE, PTE R SRR AR E T
HE R

2.2. RIgRE
K Philips Achieva 3.0T X-series XUB6E 8 JHIE IR G RS0, KM ERELE .
2.3. BRIgHAR

DWI: % SR - T [E A% 53R, TR/TE = 6200 ms/52 ms, =% 3 mm, FOV320 x 320, £ b
85 0 s/mm*. 400 s/mm*. 800 s/mm’*. DCE-MRI: % FHE = 472883 T1 w820 #2544 & iR s 30 ) % %
AR(THRIVE): TR/TE = 4.4 ms/2.14 ms, FOV96 x 96, 2% 3 mm, WFFATREFH ARG A *F
b7 H Gd-BOTPA (L V1% %), &% 0.1 mmol/kg, i 5 mL/s.

2.4. BgFnEiELE

W MRI. £ b {EK1%. aADC Al MRE. AUC H 3 44 374 2 DA b (80 RS I 3L 5] iR 470F A5
BEWASR I YriEffEok . 7E Philips TAESS_FHETEOSE X (RODMIE, ROI HF(3 x 3 mm). 7E aADC &
BN B b =800 s/mm? 52, MEEOR M X fe R 2 AT E . AR E AW 3 K, BUFEIMEIE
N ADC, El aADC. DCE-MRI £ T-/E i b B AT 43 20995 k- X B 0] — {5 5 50 i i 2626 8, A7 e =20 hr,
SRk 2% VAR5 [E](TO). LW [B](TTP). MRE. 5#{k 3 (wash-in rate). i 3 (wash-out rate).
AUC JEH R4 (1 B B 5 5 5 Skt X A5 5 3470 &, &40 [X ROLEL 3 4>, BUCF35MH . AR AL MRE.
AUC fEAM S5
2.5. GitE

KH SPSS 19.0 GEit#At:, #EAT 2 b 2H 18] 9 199 Ll s RN 2% 2EL 18] 5 5 LU R F O 24606y, JeiE2l . RIE
AN IEH H A )5 (@ADC)MI MRE. AUC = 2[5 FR, p<0.05 ZREHGI%EE L.

3. 458
3.1. Z b ENELERMEZLH aADC HER

JEREALZ b E/nBE b EIE R, @IS SRR ¥ E, aADC BE/NT 1 x 107 mm¥s. RAEHL b
E7RBE b I, RIS S MR A%, aADC BIE KT 1 x 107 mm%s (4 1. & 2).

3.2. aADC HIHIBI AL BINER 1. 3R 2

A F 4 =254.989, p<0.001, BEMEREAL . #AEHFIIER 41 aADC £ RIS 243 . HE—
B LLEL, RN RS p = 0.027 < 0.05, J7ZEATF, #CRA tamhane VR TR ELES, 45 g iE 4L
FPAEL . JOREFNIEH 4L e LA EH A2 1M p 63 p <0.001, BEPZERAFEG T ER Lo
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3.3. MRE RY4R18)AREEL B3R 3. R 4

HIE FAE =9.104, p<0.001, BUJEAEL. ZRAEHAIER AN MRE (NERAESITFFR L. #—H
PP LL, RN 28056 p = 0.841 > 0.05, 7255, #CRH LSD iEHHAT IR LU, 45 S 4LRN 4 RE 4
[f] p E3) =0.001, JFEREZHFIIE R ZHIE p=0.001, ZhELHFIIE R 4HIE p > 0.05.

1A 1B 1C 1D

Figure 1. Right peripheral prostatic carcinoma (multiple b values and aADC value): 1A = 0 s/mm?, 1B = 400 s/mm? 1C =
800 s/mm’, with the increase of B value, the signal intensity of the cancer is increased (White arrow). 1D aADC value of
cancer = 0.701 x 107> mm?/s

B 1. AMETFIARE B (S b {EF aADC f&): 1A =0 s/mm>. 1B =400 s/mm’. 1C =800 s/mm?, Bf b EIES, &
HLES SR E R S (ABTLATIE). 1D KL aADC {E =0.701 x 10 mm?/s

2A 2B 2C

Figure 2. Peripheral inflammation of the left side of the prostate (multiple b values and aADC value): 2A = 0 s/mm?, 2B =
400 s/mm?, 2C = 800 s/mm’, as the b value increased, the intensity of the inflammatory signal weakened (White arrow). 2D
ADC value of inflammatory lesions

2. ZMET5IAR B B 4(% b & aADC {B): 2A =0 s/mm?. 2B =400 s/mm?, 2C = 800 s/mm*, Kf b {EIES, %
KESBEMZ 55 (BETLFr1E). 2D %kt aADC {& 1.776 x 10~ mm?/s

Table 1. Comparison between groups of aADC (10~ mm?/s)
% 1. aADC HILRIB)AAEELEL (107 mm’/s)

Sum of Squares df Mean Square F P
Inter group 13.310 2 6.655 267.442 0.000
Comparison two 1.593 64 0.025
Total 14.902 66
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3.4. AUC RY4H[8] ARG EL 35

A F1H =19.706, p<0.001, RIFEAELL. AEALRNIE R 410 AUC 2 RAFES T2 L. #—5
WIS LLES, KON ZRS p = 0.771 > 0.05, 5 Z5%, #CRA Bonferroni 3k HEAT P W ELER, 45 SRR AE 4 AN
RIELAA p <0.001, FEAEAFIER LA p <0.001, FAEAFIER 4 p=0.807 >0.05 (K 3. Kl 4).

3.5. Z4H&HGE: aADC, MRE 5 AUC =HEZEIHXANE 5

aADC 5 MRE K £ %L =-0.470 <0.001, aADC 5 AUC fH5¢ 2% =-0.532<0.001, MRE 5 AUC
I A% =0.739<0.001.

Table 2. Comparison of the tamhane method (107> mm?/s)
% 2. tamhane A TABELE(107° mmYs)

type Mean Difference Std. Error Sig 95% Confidence Interval
Lower Bound Upper Bound
1) @)* —0.684630%* 0.041632 0.000 —0.78900 —0.58027
(1 3)* —1.084800* 0.057851 0.000 —1.23663 —0.93297
2) (1) 0.684630* 0.041632 0.00 0.58027 0.78900
2)3) —0.400170%* 0.64662 0.000 —0.56525 —0.23509
3) 1D 1.084800* 0.57851 0.000 0.93297 1.23663
3)®2) 0.400170* 0.64662 0.000 0.23509 0.56525

*(OEEA, Q#FRMEH, G)EHM; *FHERLER L p<0.05.

Table 3. Comparison between groups of MRE (%)
% 3. MRE K4 8] A LL (%)

Sum of Squares df Mean Square F )4
Inter group 26357.924 2 13178.962 9.104 0.000
Comparison two 92641.742 64 1447.527
Total 118999.666 66

Table 4. Comparison of the LSD method (%)
7= 4. LSD j£3#1T MRE AL (%)

type Mean Difference Std. Error Sig 95% Confidence Interval
Lower Bound Upper Bound
(DH(2)* 35.71624* 10.67931 0.001 14.3819 57.0506
1H3)* 44.66267* 12.03132 0.000 20.6273 68.6980
2)1) —35.71624* 10.67931 0.001 -57.0506 —-14.3819
2)3) 8.94642* 12.73964 0.485 —-16.5039 34..3968
3)1) —44.66267* 12.03132 0.000 —68.6980 —-68.6980
3)2) —8.94642* 12.73964 0.485 —34.3968 16.5039

*(DEEA, QFRMEH, G)EHM; *FHERLERE L p<0.05.
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4. it
4.1. DWI % b {HF aADC 7ZERTFER B Bl H &S Wich A

AT 7045 F BN R E AR JOE AL, B DWI ) b (B4, ekt (E S m 2 W m, SERES
SRIEBEZ IRTY, £ b{H A 0 s/mm’. 400 s/mm>. 800 s/mm? Ikt A5 5 9 5 AR Ak 6 TR e Al A — & X5
B XARERREE b [ E, AR IK ST 5 R0 BN B B IZ ARSI AT DATE i
Bt 2 5 PN [ L0 BRF S . aADC B REXT AN RIS HURe s - AT 8 00T, OB VR 2 TR
[1][2] [3][4]: EH-T-RU0 Bde AL U T B HU R AL &5 B AR S 4], n - A A 2 P38 s A A PR A MR BR A /s,
FUK T2 ZIR, P ETZI 221 ADC EHEETH1 I8 Bl 1 4140 ADC {E{%. Nagel 253|745
N RIBIARIEH LA, RIBIARA . AR5 R (Gleason 73 2 BY 3 43) K w4 59 1l 41 i (Gleason 14>
4 8% 5 90 ADC 1, 20 5108(1.22 £ 0.21) x 107 mm?/s, (1.08 +£0.18) x 10> mm?/s, (0.88+0.15) x 10
mm?/s, (0.88 +0.13) x 10° mm?*/s. AW ER: FEH aADC BME/NT 1 x 107 mm?s, EAEH. KA
HAEF LK) aADC {H p <0.001, ZRAFIEG TR Lo MRA AAFAEMFEAR T /N b (EAE =%,
WA TRAOE—S4ST, Wb A 1000 s/mm?. 1500 s/mm*. 2000 s/mm? Il & aADC 45

4.2. }¥FER MRE f AUC ZERT5IERE EH BN E
DCE-MRI [ J5 33T Iid 0 & A i, BT IR Ui & S n, A, HRRAEE, W

2,800
2,700
2,600
2,500
2,400
2,300
2,200

150 200 250 300
Dynamics(seconds)
RoiA RoiB RoiC
Relative Enhancement (%): 146.00 70.19 78.03
Maximum Enhancement (%): 1610.38 1519.37 1503.59
Maximum Relative Enhancement (%): 156.12 148.11 147.09
TO (s): 0.00 0.00 298.65
Time To Peak (s): 322.03 52640 526.40

Wash in Rate (I/s): 33.63 51.97
Wash out Rate (1/s): ’ 0.00 0.00
Brevity of Enhancement (s): 3. 0.00 0.00
Area under the curve: 3784 344896 315809

Figure 3. The same patient as Figure 1, DCE-MRI:3AThe time signal intensity curve showed that the tumor was enhanced
with typical efflux (Pink curve), the other noncancerous tissues were enhanced to be inflow. 3B Semi quantitative analysis
showed that the MRE and AUC parameters of cancer were higher than those of non cancer tissues

3. [E[E 1 5% A.DCE-MRI: 3A Bf[E-FS5BE %R ELR N EARR B (MAML%AR), ERIFRALBLE
RNEL, 3B #EEHHEREL MRE f1 AUC S 8EEHFRALNS
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2
=
[}
2
=

120 . 140 160 180 220 240 260
Dynamics(seconds)

Roi Al RoiB Roi C' RoiD
Relative Enhancement (%) 29.12 -38.76 128.62
Maximum Enhancement (%):
Maximum Relative Enhancement (%): 114.32 4. 42
TO (s): 40.31 0.00
Time To Peak (s): 268.06 268.06 0.00

—_
[N | =)}
RN |
wo L
[N

—_
W — L

Wash in Rate (I/s): 4535 3473 0.00
Wash out Rate (I/s): 0.00 0.00 15.53
Brevity of Enhancement (s): 0.00 0.00 0.00 35.0

Area under the curve: 292593 284401 0 622740

SN
TN N

)

%)

Figure 4. The same patient as Figure 2, DCE-MRI: 4A The time signal intensity curve showed the enhancement of inflam-
matory foci showed typical inflow pattern (Pink curve), the other organizations are enhanced to be inflow or platform type.
4B Semi quantitative analysis showed that the MRE and AUC parameters of inflammatory foci were similar or lower than
those of other tissues

[E 4. [EE 2 A, DCE-MRI: 4A B85S 38 E ML R R AEM SR (L 2 AR B (LI R AR 45), HRELBUZR
ANBF &R, 4B FEENMMERKAEL MRE fl AUC 28 HMALBHRER

Table 5. The relationship between aADC, MRE and AUC three
%2 5.aADC. MRE 5 AUC =&z 88X H

Correlation Coefficient p
eADC and MRE —-0.470 0.000
eADC and AUC —0.532 0.000
MRE and AUC 0.739 0.000

J2 240 ) B 4 B, LA E S, R DCE-MRI BT 2 B LA P #h LA K I 3% 5 200 i &7 1) I3 1] F6) f
Bl 7R FE 1) 22 Sl (2 A %oF b 7l o of 4 BE 3E AT 4 B, 5 BUMRE S IE S A AR A SR A AR SN [R], e i 4
Ll R ULF W Boik, BT IR . 2w 8 A — MO b 4 300 IF AR SR AL B [R) I UG B[] AR T
AL, BmAFRE. AUC & TARm AL . AR MEESECH MRE fl AUC, SafE4l. 204 A
IEH 4K MRE 5 AUC A1) p < 0.001, ZRAFIES 5 L. DCE-MRI B 1 J@ 5@ 1412 Wi ok,
X R A g oy W2 . SR (AT A IR 2% . R ARG AR A . YR IT T il e UL RRIT IR B RS T
35 BEIGRMAE]. B2, FEESNAAERRYE, B0 A fe ka5 w4 23 99 % bR ik B
B, ZHZAE ORI R, EEMEE. Biish SR80 )5 R E MR AR A SEHL 7 R R
5E f /3 1. Panebianco &5 [S|HF ALK W : 7€ B MR 5 2538 5546 0 5T 41 B 1 UK N 76.5%, 5 5
89.5%, PHYETHMIMY 84.5%, FHIETHIAL 83.7%.
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4.3. % b {HF aADC 5 MRE 1 AUC Bt& R ERTF AR A B HE M E

PASAAR T A A A2 W w51 B 16 s o 1) S L e e, ) R — S0 D LK 3% - DCE-MRI H148
BURME R, (EEE VR K. AL B KL DCE-MRI K H 2 58 B S BUE i 4L 20 41 2 ) A7 AE —
FERE N, BIFER o hie 4 230 S SE L ZA I (] - A5 5o L ph e v RN RN G4, MRE fl AUC %52
e 2 . DWI RE R m s sz s i o e . ER R ZE M T2 B RN . A iRkiEE h[4]: 181
AR R A B DWI 25155, ADC BURAE 5508, 5151 i % 0 N A 7751 Ik DWI 2k m1E 5,
ADC FRIRAE S, (UIRYE DWI #1720 %1712 . Kk, Barentsz 55[1]58 18 MRI 85 AT EEME,
il 72 BT B BR%H mp-MRI (PI-RADS)IVE 4> bnite . AR @ X DWI £ b {H{5 558 E Bk, aADC {E/
MRE. AUC BEER, ZERERHKAZEII N p < 0.001, Ui DWI M DCE-MRI o] IR 34 H 4, #E—
AP T A BB IE RIS W2 AT ZI IR S W R 4 G T2 ARG IR G 55 2 2805 B A b
1I[6].

4.4. KfREREMRE

@ EBWBIAR NG RER, MRFAETRIRES, SO @ AR, B2 KREHER
Py Q@ AR &S, AEARIIFRSEMRFRE. BEiEE MRI Z2EERATA,
SCOLRTFI RIS S IR RE . R R M e v AR U 5 5 B VA

M2, DWI £ b {AMM ADC LA R s = 100t Ja BBl o3 oA A P12 A S BRI R AN B s ekt
aADC AR TR 42, stk MRE Al AUC = T3RE4H2:, DWI £ b fH. aADC. MRE fl AUC B&
FHAE T 51 i A Bl s 12 W o B B 0 P& I ANME

E&ME
AR I L RS B

SE
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