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MRS RGBS Hipfe e R M iF PSA ZHI 5 BREIZ BT PRI M E

% ' EZR4 L ERE kER L E # . BmIR . E H.B m,F &, RA&E (450052 K5 , K5
A — B R PE e s PR AME | R )

(HWZE] HI WPRRRBGE SR (MRS) G B4 16 ( DRE) 5 1fiL 7 57 51 4 52 5 (PSA) TERT 51 i 12
Wb T, ik RN PSA S 84 {55 ML HE AT HT S i MRS H1 DRE J 5055 45 R XS B, FR40 BT MRS 65
DRE J A [FZKF PSA(fIKfE4] 4 ng/ml < PSA <10 ng/ml, /&4 10 ng/ml<PSA<20 ng/ml & fEL] PSA >20 ng/ml) 2 Wi
HIA BRI ) R B (Se) RE57HE (Sp) AMERTEE (AR) o &5 W BRUESEATS M 41 6] E AT 91 e 43 ] ( RPERE 2R 41
B, S0 1 5, 554% 1 1)), BAal MRS 2 Wi 51 598 1 Se Sp 1 AR 735114 85.4% 83.7% F184.5% , 5k ML Wify 4=
—E(M(K=0.69,P <0.05); MRS Ijt & PSA {IRfa 4l . a4 M & B4l i2 Wi i) Se . Sp Fl AR 4351128 75. 0% ,90. 0% F
84.4% ,66.7% 73.3% F171.4% ,95.7% .87. 5% F193. 5% ; MRS B4 DRE 2 Se Sp Fl AR 4351y 88.9% 87.5% FI
88. 6% ; MRS [AIATHES PSA & 1541 K DRE 2 W7 Se Sp Hil AR 43> HI34 I 2 95. 7% . 100% 1 95. 8% , 25 S A Bt 5 XL
(P<0.05), &5 MRS ZWrETs i A JCRIFIRME L £, G B HE 1 M2 PSA A B TA& w2 Wi i ok
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Magnetic resonance spectroscopy combined with serum PSA and digital rectal exam-

ination in diagnosis of prostate cancer
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[ Abstract | Objective  To investigate the significance of combining magnetic resonance spectroscopy
(MRS) with serum level of prostate-specific antigen ( PSA) and digital rectal examination ( DRE) in the
diagnosis of prostate cancer (PCa). Methods A total of 84 male patients with abnormal serum PSA level
were enrolled and underwent further prostate MRS examination and DRE. The results were contrasted with
pathology obtained by prostate biopsy or transurethral resection of the prostate (TURP). The sensitivity, speci-
ficity and accuracy of MRS combined with DRE and different serum levels of PSA (low-risk group: 4 ng/ml <
PSA <10ng/ml, moderate-risk group: 10 ng/ml<PSA <20 ng/ml, high-risk group: PSA >20 ng/ml) in the
diagnosis of PCa were evaluated. Results  According to the pathological outcome, 41 cases were identified as
PCa, 43 cases were non-prostate cancer ( benign prostatic hyperplasia 41 cases, prostatitis 1 case, and tubercu-
lar 1 case). MRS had a sensitivity, specificity and accuracy of 85.4% , 83.7% and 84. 5% respectively.
There was a perfect concordance between MRS and the pathological outcome(K =0.69, P <0.05). The sensi-
tivity, specificity and accuracy of MRS combined serum different levels of PSA were 75. 0% , 90. 0% and
84.4% in low-risk group, 66.7% , 73.3% and 71.4% in moderate-risk group, and 95.7% , 87.5% and
93.5% in high-risk group. The sensitivity, specificity and accuracy of MRS combined with DRE positive group
were 88.9% , 87.5% and 88. 6% respectively. The sensitivity, specificity and accuracy of MRS combined
with PSA in high-risk group with DRE positive group at same time were 95.7% , 100% and 95.8% respective-
ly. All the difference of them is significant( P <0.05). Conclusion = MRS is non-invasive and convenient in
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the diagnosis of PCa ,and the efficiency can be improved obviously combing with PSA and DRE.
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HF B TE R B R i R B i T, C R fe 5 %
AR PER R 3 LB E R — B A (digital
rectal examination, DRE ) Bt & §if % If 48 & £ i R
( prostate-specific antigen , PSA ) 575 12 H i 2 A B H- 31
TR TH A e A0 5 i B B 5 O A
HYUR T A2 W i e (B HAFAE B i oy
I I PR IR X SR B 28 75 M AE 25 9 i o R
B g e PR 1 1 il 1% ( magnetic resonance spectroscopy,
MRS ) J&— M7 2% 1Y B8 S Wi 51 i = AR A5 1 D0 10 o
BIPERG A T 2%, TR 5 I8 00 s P L 7 3 K S
PRI T R4 B AR LA (I8 Cho + JJLER Cr)/
FIAIR Cit {im T 1. 09 Sy bRifEis Wr 3 1 55 Vi 5] i
AR IR (B 5 % AR SN s A
I, e g MRS 128 97 e 58 SR8 AR S B 2 i
PRIB YIS ke iy 1)@, ASAF 9858 2k X PSA S35 i
HIEATHIAIIR MRS Fl DRE £ 45, I 5 2 B Jo o i
B0 i 2 0| 5 28 PR 1A i 471) i Fl, DA B SR X IR, w20
ZR1T MRS B4 DRE K& PSA 2K iij 91 if 6 O 85CRE ,
Il RZ W AR

1 ARSI

L1 Jaflies

FEHL 2009 4F 6 H % 2011 4F 10 H i 51 R 3% A= sk 7 &
IHTF AR o B AL TR G W BRAMRE, A2 L 5L PSA S (14 55 M i
H 84 i, 4FHE 52 ~96(71 £10) %, PSA Rl Ny ML i , R4k
i 2 d BF YT H IR BT S0AR B R RS DE B A A B R
L1 RN TCHTS IR DR B W S 208 R 8 AR A A A
SPFRRIN R . 2FREE T PSA Ky & )5 1 A NFT MRS fi#,
HF AR S MBS L ) BE MRS # s ¥t 3 i, R
B RO T TS R s 5 s [ O 45 28 A O R 19 ] 54
JEHEAT o 75 MRS K J5 oy (8E OB I R84, LB 38 K6 4 B
FT A7) B — 0 0L A R 4 R () 2 25 7 R Ay 4 e B
PE(DRE +) , 43 DRE FIPE(DRE - ) o M4 PSA 7K 4%
Ay ARG (4 ng/ml < PSA <10 ng/ml) , H 154 (10 ng/ml <
PSA <20 ng/ml) FlI 75 fE4H ( PSA >20 ng/ml)
1.2 ¥gFhdik

MRS 31457 FF1 4 [ STEMENS Trio Tim 3. 0T BEIERHL,
KB AR 2 B FAT BRI L, 1 B HE MRS F2 3000 57 & 12
Wil it MRS $9 48 i /] Body #£ 0k JEl. 3D MRS 4§ 5647
T, WI BB A7 SR B bR 3 T A 1E A8 58 AL 4138, 148 7

AFEETRATTIIRH R RGN . Frs ESRAAE S MRS K2 1) 5
AR R JE b 5 MRS (LB S K, 588 EidHil)E,
473D MRS ;%5 , TR 750 ms, TE 145 ms,Fov 84 mm x 84 mm x
70 mm , R EL 6,43 HER 7.0 mm x 7.0 mm x 7.0 mm ,{KZ PR
DU AE S TE L, A F S T 29 9 min 54 s, ffi ] Syngo R4
spectroscopy Ji AL FRERAFHEFT 73 Bt , MU RO XA AR ) i
2 (Cit) JHG%(Cho) JILER ( Cre) i KI5 ( Cho + Cre) /Cit
B I 15 T B0 0 DX A 40 i B 5 %o =l o A8 DX %) L
AT BT, FRES G EOGER X ( Cho + Cre) /Cit fH TR 1. 09
Y S5 R
1.3 REREIFAT &

RGBS T2 E 12 TR L 4 R
TEHTSI R VI S B 2 R A A A 2 S 70 R LG AT R
PP R0 1 9 2 (R 28 0T 3 d JFAR TR BT R | 11 R B A
W e R A AR R D R R B e RN 2 h AT TS HE G JFAE R 8 b

Bk 4 h) BRIEATREKORBE T 28 B 7 5 3 TO i 51 iR

HIAR . H5 I8 Raja 26 AR T T 2 B 51 S T 0
12 BF R GEHTH MR G HIA , A 45 A 0 000 52 1 P 4016 v AR TR
2 &R, PIIARJEH AMUIE  h AR AR 45 1 4T, ARETE B R
T bR AR BELAE AR 8 4 2 PR IEHT A B e VI AR (TURP) Y BR
17 TURP AR OB R DDA 5 42 B AR AR AR AS , A rp e AT i 51
JiREH b PIAE B T TSR A SR AN ) A R
1.4 it

K SPSS 17. 0 it % f, MRS 2 Wik 36 19 — 2k %
Kappa — Stk 437, 41 18] LA B R x € 1 K % 84
IE X K % Fisher B UIRESR % .

2 HR

84 i { v MRS 2 W FH 1 42 4], B M 42 £5], DRE A%
20 44 5] ,DRE FfJ12H 40 5] ; PSA =& H DRE FHPEZH 2 24 4],
W& EHW B 5|5 T 2ERIE R 2 R IE TTF A s U AR 5 e 2
UESE, 84 {1 g 35 vh R 5 i 41 ] AR RIS B 43 461 ( BRI AR
41 1), EmAAE 149, 45%% 1 ) . MRS 121 Se . Sp Sz AR 43
Bk 85.4% 83.7% % 84.5% ;MRS(DRE + )i2Wify Se.Sp ;&
AR %3517 88.9% 87. 5% J% 88. 6% ; MRS ( PSA K f&41) 12 Wt
i) Se .Sp B AR 4351k 75.0% 90.0% 84.4% ;MRS( PSA Hifg
2H) 1271 Se . Sp & AR 4351k 66. 7% .73.3% . 71. 4% ; MRS
(PSA G 4H) 2 W1 Se.Sp M AR 439 H 95. 7% .87. 5% .
92.5% ;MRS ( & f&41 H. DRE + )2 Wi 1) Se .Sp M AR 43 %1H
95.7% 100% 95.8% , A~[a] PSA K4 [A] MRS {2 Wik fe s
B git2¢2 5, AR DRE 418 22 3786 Siit 2% 2 5 MRS &5
S RILE AG Bii T2k — 8k (Kappa =0. 69, P <0.05) ; ¥4 MRS 41
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x1 FBHERGIBRARN AELER
MRS MRS + PSA MRS + DRE MRS + DRE Jf PSA &1&
e
+ - & fEea g DRE + DRE - DRE + DRE -
pdl)iiSi 35 6 9 3 4 2 22 1 32 4 3 2 22 1 0 0
ElSiipdlli g 7 36 2 18 4 11 1 7 1 7 6 29 0 1 1 6
it 42 42 32 21 31 44 40 24 7
X2 14.01 37.14
4 0.001 0.00 0.00

5 MRS + PSA & 1&41(x* =5.93,P =0.015) .55 MRS + DRE [
P (x* =11.34,P =0.001) .5 MRS + DRE B[4 Jf & s 4l
(x> =15.64,P=0.000) , 2= F 4 5312 X, MRS + PSA 7
f&41 MRS + DRE B PE41 K% MRS + DRE 449§ PSA & f& 4157
FIR x C %M1 x KB [a BIRT Hes  P>0.05, 2 % 6503t
R, FUAMZERMNZE FiR, MRS 27019 Se Sp & AR ¥
AT B A T A A 1 — 35 M: (Kappa = 0. 69, P <
0.05) (HAP AR A, REEWE R IG K I2I7 w2, 454
PSA 3 N 2R A G4 L (X =14.01,P <0.05) ,PSA
fa 2 MRS 2 Wi i P 5wy , ELAC 40 0 F MRS 2 W ofi ff 1 5
B (x* =5.93,P <0.05), DRE FHE 212 Wi e i v 0 2 K F
DRE [f#:41(x* =37. 14, P <0.05) , MRS Bt 4 DRE B 41 fig
BFEAR S MRS B WiERPE (X = 11.34,P <0.05) ., PSA @16
Jf DRE PR R E 4L, MRS (2B (8 B, 0 5 13 S U
IKF 90% LA b, H 584l MRS 2 Wil he 2= A S % & X
(X' =15.64,P <0.05) , BA R B IS W ()L PSA 75
fa241 . DRE BA:41 5% PSA & f& H DRE FHPE4L 3 41 [EJCH B 2
M(P>0.05), E1fizRN—8l ¥ PSA37.6 ng/ml,ITiL
TS AR A2 O AT fih S o B 251, B RA T RE S o s MRS 4 UL A2
I JERDSR [X. Cho A58 S5 18 1o , 8 L W 2 0 A 3Ly
B R A o

AT, WIAMSP R R E (7 K) , B & % X% 125 ;B: MRS £
PHRE R Cho M4 3P 34 3 & (47 K5) , ce/c 4% 0.90
1 PSA &7&3f DRE [At£E#H MRI B MRS &I

3 itig

T [ 1 % T 1 W 2 U s e R AR A
THES S T IE RA2 1 5 R A B 25 B e
ST HTA B 2 T A e L 2R, A IR I R OR

H

SIUHES AR, Qc o ARG A L JRR B VAl 0 1 18 o 45
(LRGeS T IRYUAE R LR R G
HEATREBKRIE T 2 B SRR AR . 2 B SRS A
ARJE— TP BIARG AL, AT B bR A5 i ek e L 2 HE IR
PRI XESE 3T 22 ) AN T 580 18T IR, i 3
T VR RSN B BUAR 22 5838 X il 51 R 2 R
RrxELAHEAZ o DRl ] 422 v i 91 g s 79 32 IR o ff e
b B H B IR A (magnetic res-
onance imaging, MRI) N MRS & H fij 54 1 To 832 Wr
A s 1) 5, B2 v LI R A2 W R A A SR
B AP SCHR [ 7 1 238 F B MRI 32 W7 615 51 B g 10 o 6
1% e 5 BETE 50% ZeAy B E hy 37% ~96%

MRS & JUAR & JEA R R HOR , B R LR I
FEALNEE R A SRR E P2 R
T . MR ER (Cit) JIBHH ( Cho) FJJLER ( Cre) J2&
HI A% MRS £ # Hh e ) WA B A , o 2 el
RS TR bR o TE 5 R VI A 9 IR 20 &
B FE AN 3 Cit BRE T, PRt Civ 1 & s AR & 5 T i
H BRIER LR 43 W RV i Cie 1Y) E 7 Bl b a3 2k
I Cit By &™) . Cho 3285 55 40 M Bt 1 45 B 5 %
FRAT O, L B e A A A TR R G SRR ) JRR 4
U A 412U X 1) Cho & B IE #4141 8
FHE " # L (Cho + Cre)/Cit, ce/c 1 E Hy i 51 i
TR, O HLAT 25 4 W) — AR i X 5 AR
AR 2 A7 TC B 8 22 K FI W . MRS MAAR S
BE R RWEEE, SRS RX B TEOC, 1 T RIS AR 2
AR SR, R AN T MRI AR 21 X T ok
Ut MRS U546 A 1 R 45 I TE T 3 B AT, ke B 1 — &R
GNEEXT B A BHRAE , A2 LA RO & , JF HAS:
A ()L, AN 2T AR R A

A J 8 A4 6 6 P S AR 28 1R 15 Il PSA 7K B 4
MM Bt PSA H AT , T ) M5 110 fc B0 A b
A, I L PSA K- S50 B2 b 45 SR DIAR O A
78" ] MRS [R5 S5 PSA B AHG, X PSA
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{EL = A SR AT MRS e B AR KA I R S o

AWFFEH MRS XTSI 12 W1 Se Fil Sp 741K
fedl A M fEdl A 255 (P <0.05), Hrp
PSA S &4l MRS 2 Wi e e, HLAR .40 F MRS
WHEREE (P <0.05) , FIKR%E M B o LB,
RIS A6 £ 4 DRE PR 87.5% , DRE FH 4 B i
o B IR BE TS B T B, T i — 2 WA R IS T . ARALET
H s 5 1 DRE FHVE=RN 87. 8% (36/41) , 530k
[ 14 [ fiRIBFA—Z(, DRE [HPEEE o MRS X Hi 41 i
FEHS K BE 18 B AR 4 19 ME AR P (Se b 88.9% ,Sp Ny
87.5% ), HP &= T DRE BPE4H (P <0.05), At
%t DRE PH A4 (1 8 3% MRS #: 25 HL A 4% K 1 1 i
{8, BFFTK BLRALE R ] MRS 1211 2 fiBE 545 S B 4y
Ky 85. 4% 1 83. 7% , 5 3CHik [ 4 ] 4R3B 1 Se (85.39% )
F1Sp(81.95% ) MHifr , H 5w LSS A5 RIF W& 1
(Kappa =0.69,P <0.05) , 43584 PSA 1 DRE )5,
DL Rl PSA 5/ ) DRE FHYEZL MRS B2 WiifE
g s ali i H MRS B & #2155 (P <0.05) o XX
G RI2IT I R HITA EE NS HNE . LHER
46 DRE FHAE I PRAEFAE B 8 5825 Xt 28 B M 28 0 76 A6 77
FERME ST OB B AR K B, 48 S R T7
MBSHEVT . T340, 5B 12 £ Z 50 5475 A 51 i 25
TS A BB S LA B, Xt iy 471 i g 140 32 Wi B s B3 9%
AHEA —E 22 T MRS 75210 Bl i R, 7T 49
T AT MR, 2 R A IR AAR P 5 A DX 1 A 1 1
25 & DRE K PSA 251 R H5FI F MRS JG11912
VT AT 270 g L A AR s 1 A 6 R R I (B, 9
A MRS It PSA = /a4l \DRE FHM: 20 K [F] BFIC & 2
Fiiedr,3 Az m s Wi Ew I I W22 5 (P >
0.05) (HR M RS Bt . X RMILIB R
BB — PRI & O I T RE 4R S i W i HE R M L (R LA 25
ST RFEARBIGE . ARWFIE M EZR LS MRS 5 6 41
A GEit 2 T AR SZ AR 255 . 7E DRE Sy FHM:
PSA v T fE 4t Sp AT 100% , i FHiAE AL, (H15
TER S MRS HRBENE A2 AT A8 1) 4 pr i,
I FMELAE T 45 B IR SR Ji ok 25 T % 1o A 00 A 2
R I H ARSI RAFAE W S i A5 e R
WA AR (R

B2 B N DRE K PSA FERJUSE 5 530 I
WERPE 2 T Al i B MRS G2, UL R 125
£ PSA = f& & DRE FHME 46 4, BE 2 & $2 MRS £

T i 57 R ) M A, R — B EL AR I TG B2
7‘5‘%0
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