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ABSTRACT Objective: To discuss the value of 3.0T MR spectroscopic imaging (MRSI) combined with diffusion-weighted
imaging (DWI) in detecting the prostatic central gland cancer. Methods: The clinical and MR imaging data of 18 patients were analyzed
retrospectively, here werel6 cases suffered from prostatic central gland cancer after surgery, 1case suffered from prostate hyperplasia,
1case suffered from prostate hyperplasia and inflammation from mid to high level. 3 cases among the 16 cancer had been treated with
hormone before MRI. CC/C values of patients’ cancerous zone and non-cancerous zone were compared. Results: In the prostatic central
gland cancer zone, the 158 voxels’ CC/C average vaue of the 13 cases without any treatment is 2.684+ 1.7, however, the CC/C average
of 196 voxelsisonly 0.49+ 0. 08 in the non-cancerous zone. Which has statistically significant of the difference between the CC/C value
of the prostatic central gland cancer and non-cancer zone without any treatment (T values were 2.778, P values =0.017 < 0.05). As for the
3 cases, which took the hormone therapy, heir 44 voxels’ CC/C average value of cancerous zone is 1.18+ 0. 95, and the 22 voxels’
CCIC average value of non-cancerous zone is 0.46+ 0. 255, Which has no statistically significant of the difference between the CC/C
value of the prostatic central gland cancer and non-cancer zone after treated of hormone (T values werel.196, P values=0.354 < 0.05 ).
Conclusion MRSI combined with DWI significantly improve the central gland prostate cancer diagnosis.
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HIFARIE I MRS 1E 35 25 7E [ B, SCHR 38 ™ 2R 51
Jids 22 BGE IR T Sh Al (peripheral zone, PZ) , {H-175 25 30% 1Y
HIF R % A TR AT o ZHT 5 i oY 2 B A p e A1 ]
i, B P AR B AR ST I S WLARGE . T R IR R X R R
PR AR AR 5 B AR AL, TR AL MRI X e g iR A R
HAEAIRIFIRIEAR SR . MR % A% (MR spectroscopic
imaging, MRSI)2: A8 R 72 74 i 371 AR AR 15 7K SF- 19 T8 B A6 2
J7ik. Wi I E (EAE + WLER) / MR ER[ (Choline + Creatine)
[Citrate, CC /C [{H, 7T LARE ft 4 HTRTFI AR L 2L AR K S, T 42
i L MRI X RTF A 6 i MER R, 3R MRS A 4
U0 AL IR B2 A 7 T2WI BT (5144 R B9 A8 X, B 3l /N7
He B A i e G, RS0 AR b e R R A SR AR
T2WI | A XEX 43, 1l DWI 5 ADC EIMGxS Ig He s gusk, 36
PR EARAS S o MR G BEZE 5L, 48 DWI 1) ADC B4z
B AR, 78 ADC B F 3R BIEARE 5 10 gl X, B 8h /)N
TG MR DX I R 28, P IRIRE J7 345 Hh A Moo DX i
T B ZRAE . 38 A BT SRR MRSIAFAE, IR X MRS

IR, BT MRS 254 ADC X Hif 4l i Hh sk B S53 12 Wi i) 0 (.

1 M5

11 —fg&Ee

A H 2012 45 1 A & 2013 4 5 A fEABe w3 4R E A7 A0
HIiE MR R (1912 WA 81 R o e R A 1 18 1 g b, i
PRFNSAR SR 58 2 MR KA J5 12 W7 A min s A b ok iAo s
18 fil, ARJFHIL A ETHIMR - S SR 1 FR 3 16 i), ARy 49~
83 %, V¥ 69.44 %, RiiijfT MRS fi#r 18 ] ,DWI #; % 18
%, 18 Bl & 44T B M5 S N A Z M sk B AR HIESL . A
JEH12 13 BIET SR H Je SRR FE MR RS2 B8 R b A Tt N 4
IR, 13 il v o B A9 1 Gleason $E43 : 2 f6i] 8 43,10 f4i] 7
43,14 643 ;PSA {E: 3 4] 7-17 ng/ml, 1 5] 33.186 ng/ml, 7 {4
40-65 ng/ml, 2 f4i] >100 ng/ml, 3 il i 51 i Ho S BRAAsia 4 T 9 4
WEYF BT MR K2t , Gleason ¥4 : 2 1 7 4%, 1 5l 8 43,3 fi
W B AR R 2 4], 4R 61.78 % 114 69.5 4,
SRR SRR WA, — B RS A — B A R AR
P B R SE
12 ARFA*

i 5 Siemens 3.0 T verio M AR, H—FlHE Y
RYRAT MR T2WI.DWI. MRS . T1WI 394 % ShAs B by . ik
LRVBIVE Ty SO0 e B BB, S AR 6 2 P g 2 R T, AR 1
HMZRE SRR A B RIS T RERE. LREREAY, H
AT 15 73 BhHEas /ME | ISR AH P R BB O B F R B S 4
SAFETFIAR T2WI J 4R A7 T2W1 #5757 .DWI. MRS . T1WI X 5
AHE0R L TIWI #2850 TR 500 ms, TE 11 ms, /2/5 3 mm, J2[{]
#E 0.6 mm, MLEF( FOV) 22 em x 22 em, FiF4 256 x 179, B4I %L
(NEX) 1, T2WI £13#iZ%50: TR 5760 ms,TE 101 ms, Z/5 3 mm,
ZIAHE 0.6 mm,FOV 22 cm x 22 cm, %0 FF 320 x 272,NEX 3,
MRS 5228 TR 750 ms, TE 145 ms, FOV 40 mm x 40 mm x
40 mm,NEX 6, AZ K/NH 7 mm x7 mm x 7 mm, i 5% 1250
HZ, ROI PR A 55 A FI I AR , Sk T A2 A S B 2 4, 2R
SR RERHR AT AT B S A S RUK IR, IR R 9:54 <,
DWI 394 : b {HH 0,100 F1 800 s /mm2, TR7400 ms,TE 105 ms,
JZE 4 mm, ZEHE 0.7 mm,FOV 26 cm x 22 em,NEX 4, JE[%
160 x 120, $A3H I H] 2:49s  LINE AR FRE 28 BV R ek el

1.3 HiEHNE

CC /C Y FEY BOInAL H f ADC G rh B AR A 5 X 3 156 B
AR FBAE 1) PR 2 FH AR o S B A5 . (IR + AILIR) /
MR ERE, T T I EAE N BB X CC /C A ¥
MEE X0 ¢ i e ik ADC B H RN 5 XA 1T AR
H) CC/C A ARG THE I EAE iz B AR XA CC/C fH.
AT R ZRARE A ZIRR TR 75% (0T 2480 X P4 45 IR
T8 AR DRAE JE BB AR 5 2 B4R ( Cho Cre F1 Cit) TSRS
WS > 35 R ISR 32 B R4 A T5 4L
14 HIES RS

FRAEHRLL SPSS 20. 0 SR # AT Ge 1= A0, SR P4
BEXTREA ¢, R0 b5 e iAo IX 5 9 X CC /C Hufl, P<
0. 05 NESALITFHE XL,

2 HR

21 18lREREREBLERER
16 141 S~ Hr Je SR AR L Gleason TE43:3 1] 8 43,12 41 7 43, 1
B 6 5 (F 1~6, HAE 6 HEFIBITE MR BHSESR ). 535k 2
e Sae SR B s el e e L i e e 3
(1 7.8), 5350 1 Bl hasH RS A (B 9.10),
2.2 RISIpR AR AR E S 3 MIAEE X A CC/IC EER
TCATATIRTT 1Y 13 4] Je R RsA X 158 MR ZE Y CC/C A
YIEH 2.684 + 1.7, 3 [ 0.47-23.8, JEE X 196 MAZ % CC/C
PIEH 0.49 + 0. 08, JE I 0.07-1, (T 1% 2.778,P {53 =0.017<
0.05) . H YL R A X S xR X Z [/ CC/C B2 R A 5T
FENER 1,

1 REMAST 13 HIRTFI AR RIFAEER S MIEEX MRS E
EFRER
Table1l The MRS analysis of tumor zone and non- tumor zone without
any treatment of 13 cases of prostatic central gland cancer

Position Cases Voxels (ChotCre)/Cit
Cancerous zone 13 158 2,684+ 1.7
Non-cancerous zone 13 196 0.49+ 0.08

i : (Cho+Cr)/Cit: (BEF, + BLER)/ MigEa 2k, WA B4R A sps20 Gitik
HaEHEITHITELE, BRXEXNMIEEXRARMER T RIS,
T=2.778,P=0.017<0.05, B HHKItHEE X

Note: The spss20 statistical package was adopted for statistical analysis of
above data. The paired samples was used for T-test analysisin tumor zone
and non-tumor zone. when T=2.778, P=0.017<0.05, the data is statistically
significant.

23 BEBTEWMIIRHREGESMIEREXA CC/ICE
&

3 i R BB IT R XK CC/C BB M 1.18 0. 95,
Ml 0.09-3.29. JEJEIX 22 4MAZE CC/C H{E A 0.46 + 0. 255,
FEl 0.04-5.42, (T {4 1.196,P {3 =0.354>0.05 ) . J&I7 )5 e
PRI X5 XM AR X 2 A ) CC/C (A 2553 TS 43 3,
2.4 —BIET%) AR & 4 b B 2 K JE R BTIR2 851 51 BR = 19
SEXSMEEEX R CC/IC EfER

BEMIEIX 6 MARE CC/CHFH R 8.55 £7.14, JEH N
1.57 ~ 24.17 AR IX 11 AMAZ CC /C E P2 1.68 £0.655, 1L

F{eA
F{eA
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FElH 0.1 ~4.06, PRZHZIH CC/C HERLRITFE XL (1=
1.866,P = 0.121>0.05),
2.5 — GRS BRIE L AR BTIR 12 57 51 BR 5 A £ 0L X 5 33 Ml 4k
X CCIC &iER

B X 4 ANMRE CC/CHFH 04 +0.10, JEFEN
0.28 ~ 0.56, AR X 18 IMAZK CC /C {HF-H4H 0.98 = 0.71, JE
A 0.23 ~6.77 B Z [0 CC /C HZERTLI#5 L (1=0.735,
P = 0.516>0.05),
3 it
3.1 B ARAIEREI R AL E

HIFIARRE—ABIE RS B A AR K BT 5200
B R R R E W e (R — R (R A AR T
VEThRE . 1858 F i T b s g JR I RI43 A A S i A
o 55—k R B R R AR R SR BB e RS AT RIRIE
JABULA X, FEAT XA BR A ] B X 48 7 R 388 A 1 4 3
7, J BB 2 fie S A W B 9 AR 1Y) X3 3 9, SCRRHRIE AR
P HTA PR AR R A 2R B R TR, T4 R DA IX 8K JRAE
IGO0 ) 2T 2 JUL PR P 35 A, DR SE  A F) S0 LAY | rp okt RS A T
W o LT HENLPIMERE BT b T LA i i B S U B TE AR
SR 3 A1 A BRI RS 22 , T TSI LSRR A 5 i el i i
LAY/ B B LR A £ s A1 LS54 H AP R 28
o1, H 3 BT ASF- 1 LS ar 38 28, 78 MRI 2K sheay ffs 4744
BERR A H YL BRAR 24 T09% 1) HT B g A A= PRSI , 30% & E
F g iR H P 2082 IR T RATIX, 10%A2 IRTF ot X) .
3.2 HiF AR RAREER MRS K DWI R

MRSI 7T LA JC A AGI B0 /i 51 R 4L 2L /N3 F A s i
Cit,Cho 1 Cre ZE{RIHFHI AT & 5 1 484k, DA /s i 41 Bt 1E
B R AR 0 ZLA A CIEHRRAE , A 23 —F KT X i 81 e s 1 11 2 i

M, H ETRIAFFE 4 5 R , (Cho+Cre)/Cit H{E 2 % I A1 845 v 0
g 22U T AR AR AR, SCHRARE O, I 3 AR PR BB AR 1
HEROL B TS S2r i, B S A8 B i 2 W . DWI {5 52
FEFHLP KT RARI BEDLIZ B, St T AR SV 2
AN SN K A>T B8 SR AR, SR BT A
Ko PHUEE—R MY R (apparent diffusion coefficient,
ADC) EHH#: R WET DWI R [E 7 1 1Y 4> 4 18062 shrt sl i, -
OB, BUERK, ADC B - E 5005 . f3 b 9@ X A Bios 40
O RFUIN HEZ S8 I8 B R A% H s A IR 2
it S g, R AN AN AT BRAZ T L AR/, DL TS B
i XKy T8 32 KR, 3 B8N , ADC {E I8, 98 X ADC B A%
FARE X, X — A B E P AP AN 3 MRI ST
W R RS2 W AR FROY, ZFSE 4 R PR , MRSI
FE VA i S e m e iR A9 (4 AR TR, MRST 45 & DWI 9 ADC
K T2W1, BE B & 42 =5 1 50 B g 1) BSRR B2 0419 A Bl 1 v e iR 1k
e AR AL 2V . S ARG Y MRS AR IHREAE 5 4 MR 4
2o, IR BN Cho 168 35 THE AN Cit 1§ B 2E FRE(E 1), 78
DWI 1) ADC BRI 323 A S AMES (B 2), YR iAo 7e
HHT2WI R AMES, MRS A7 A T2WI -l
RIAEZWAL, X T B0 Je R Ao 5 38 A4 7E 5 AL MRI Y
T2WT L5 RIME(E 3), MRSI 3@ & T2WI B W07 R AF A
b ES, ZWF5EHE DWI AY ADC B RSAFE R MRSI Y AL 7
IR X AT DLV A AT 5 1R IX (18] 4), ] — R85 %
W98 DX R 3 P DL C &1 5) o 6 v e B A8 B I 5 v, Bl g S
HIf, YRR CC /C B 2.89 + 1.26, AR CC /C (N
1.28 + 0.59, P Z [AIFEFE 35 25 5 o AHIE ST R 5 IR p e i
S CC /C{E YN 2.684 + 1.7, AR CC /C{EFE1 N
0.49 +0.08, 11 CC /CER TR H2E R B2, 5 1R SC
H—3.

E lcho i RZREA B cit ERE T, E 2ADC BRERAIFIIRP REEX FIRESEIR, 5B 3EM T2WI (kR ADCEGETBEXE
iE B, B 4 38 DWI iy ADC I (L E 5 1E28 MRS (IS BTN SEEG, TUEABAIRESHER, B 5 58 4 AR—2FE G, X UE
BX KL E SR REEGRERBEX
Fig. 1 Cho peak has a significantly abnormal elevation while cit peak decreased significantly. The ADC image in Fig. 2 showed the signal of the prostate
central gland zone got degraded, and the ADC image can showed tumor area more clearly compared with the T2WI in Fig. 3 In Fig. 4, wetakethe ADC
image of DWI as referencesimage of MRSI to look for lesions, which can be more accurately in searching the low signal cancer area. Fig. 5 and Fig. 4
are the same patient's non-tumor areaand tumor area MRS image, they formed a striking contrast

AR5y A —H AR IRTT A AR T R AR AR Y CC /e
P40 1.18 £0.95, JEMERY CC /C{EF4H 0.46 + 0.255, 9
M CC/C AR A BE 2R, REGEI 8 X, Ul
B R I AR 3, R ADC {5 S b I%, (H I R I p i
CATR(E 6),

33 RiZHMT

AT 53 PR R AT A AR R S R R A R AN TR R R S A (1
A R RAE S A A 22 R R ) & R B AN [E] Y
{55  AEF LA MR AGA S, A o oA 388 A Bl 0RE A1 5
RESAAAE , NS S . A SCORET MRI 1532 MR 51 i o sk i A

H 6 hME £ AT EER, B4 ADC R TAKE SHIE, B %

EEEHIECZEE TR, B 7 ARSERESEHTEEEAS

Fig. 6 The image after hormone deprivation therapy, While the tumor's
ADC signa waslower, but the cho peak had decreased significantly
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Pt (R P 401, — {90) 5 9] 348 A e o R 39) B 3 0 , 0 A A e
EHE (K 7), A2 DWI 1 ADC B4 (55 v B i s Ak ( J&
8) , 1 1ot WA It ik AR A S b s s vh TR P IR RO S8, T —

I

B RIS , ADC {55 W AR (& 9), (HUR 3% IE Ak
WA T (8] 10), X UL R ADC 155 B B FRRIE AT, iE
BEAE A I E R = AN o

B 8 5@ 7 AE—f&HIH ADC B, B RAEXESHE, EREHERR, 5B 28 7R ERIESEER. B 9 A—FIARNRIS AT REH
RIIARE 4 B35 ADC Big, h RN RESK, FEE 10 2EHFIEE %, BREEREAS
Fig. 7 A Progtetitis Patient' s MRS cho peak rises significantly, Fig. 8 and Fig. 7 are the same case' s ADC image, showed signal' s decrease, but the decease
isnot very significant, but the decease islessthen the Fig. 2. Fig. 9 showsthe ADC image of a prostatic hyperplasia s case, it was Preoperative
misdiagnosised as prostate cancer,and on the figure the small piece of the central low signal area can be watched. Fig.10 isthe MRS of the patient in fig.9,
and the cho peak was normal

B2 AR R Bt 2 3 CC/C B BTt &, AR s 1)
WK ADCAE W BREAL, (H2 AR Wi R BT ] —
Wikt 456 PSA A B PRER I AT R b Se B Ui 112 W7 280
FTLAI# o ADFFE M THEA & 24K, ADC 454 MRSI 2 Wi 51
i SR B AR 9 A B T A S RREA A SR 52
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