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O E. HW W SR T 06254 3% 1% ( proton magnetic resonance spectroscopy , H-MRS ) Fl ¥R 3K Hif B 1% ( diffusion
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JEIL BT FA AR AR T X0 M 11 B, H 22 5 3% (P >0..05) ; MD (B 7 R 2Bk 70 i 35 v T8 (P <0.05),
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Proton MR spectroscopy and diffusion tensor imaging to identify benign from malig-

nant intracranial tumor: report of 33 cases

FANG Jing-qin, ZHANG Wei-guo, CHENG Jin-hua, ZHANG Le-tian, WANG Li-li ( Department of Radiology, Institute of
Surgery Research, Daping Hospital, Third Military Medical University, Chongqing 400042, China)

Abstract; Objective To investigate the value of proton MR spectroscopy ('H-MRS) and diffusion tensor
imaging in differentiating benign from malignant intracranial tumors. Methods  Thirty-three patients with
pathological confirmed brain tumor, including 10 meningiomas, 4 acoustic neuromas, 1 hemangioblastoma, 1
mixed glioneuronal tumor, 11 gliomas, 5 metastasis and 1 primitive neuroectodermal tumor underwent
conventional MRI and diffusion tensor imaging, and 22 of them performed proton magnetic resonance spectrosco-
py in our hospital from September to December 2008. Choine ( Cho), N- acetylaspartate (NAA), creatine
(Cr), lipid (Lip) and lactate (Lac) level were measured in the tumor masses and peritumor tissues. Mean
diffusivity (MD) and fractional anisotropy ( FA) was obtained in solid area, necrosis area, peritumor edema
area, white matter surrounding the edema and contralateral white matter. Results All the patients were divid-
ed into benign (n =19) and malignant (n =14) groups according to the pathological results. Both benign and
malignant tumors showed low NAA and high Cho. The Cho/NAA and Cho/Cr value in solid area of the benign
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tumor was markedly lower than that of the malignant tumor, with a significant difference (P <0.01) , while the
NAA/Cr ratio in the former group was higher than that of the later, though having no significant difference
between them (P >0.05). Eight of 13 benign tumors had Lac peak, and 2 had Lip peak. Seven of 9 malignant
tumors had Lac peak, and 5 had Lip peak. The FA value in solid area and white matter surrounding the edema
of benign tumors was significant higher than that of the malignant (P <0.05) , however the difference of FA in
the necrosis and peritumor edema area between the 2 groups was not significant (P >0.05). FA value in the
white matter surrounding edema of benign tumor was significant higher than contralateral white matter (P <
0.05). Although the FA value in the white matter surrounding edema of malignant tumor was lower than the
contralateral white matter, though the difference didn’t reach statistical significance (P >0.05). The diffe-
rence of MD in solid area of benign and malignant tumor was significant (P <0.05) , but difference of necrosis,
peritumor edema and white matter surrounding edema between the 2 groups was not significant (P >0.05). For
the FA and MD value in solid part of tumor there was linear negative correlation with Cho/Cr ratio. Conclusion

"H-MRS, a noninvasive technique for investigating the metabolic changes in brain tumor, is helpful to differ-
entiate benign from malignant intracranial tumors through Cho/NAA and Cho/Cr ratios. There is negative corre-

lation between Cho/Cr and FA, MD value. Cho/NAA, Cho/Cr and FA, MD value may effectively differentiate

benign from malignant intracranial tumor.

Key words: intracranial tumor; proton magnetic resonance spectroscopy; diffusion tensor imaging; meta-

bolites; differential diagnosis
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BRI, B % HL R B {2 ( magnetic resonance imaging,
MRI) 7 &b 7 Ji 93 114 S s e 6T A0 ) b 9 0 0 T 4T
FETEJRBR M . &0 W 2L PR I3 ( proton magnetic re-
sonance spectroscopy, H-MRS) J& H B PEM A28 B AL
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'H-MRS LATEZ R SR R HAR, B % £ 18 %' H-MRS
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i, wREK % (diffusion tensor imaging, DTI) A~
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ff ) AARUT H BRAF 4R R X T BT AR R FAY
W T STl TS YRR R A M E RS E R . A
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17 451, 2o 16 9] AR 0% 13 ~65 % -1 47 %, i WHO 434,
He I A RS AR 28 (19 {81, (45 9 1] i 5 9eA , 4 491 W Ao
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1.2 #&&iix
K H GE 1. 5T WU i 8 5 B Je % AR 2R 4t (Signa HD
1.5T,GE Medical System, Milwaukee, W1I) , 3k fifi 8 3 i 1F 3 £k
R, X LIS A GA-DTPA (ATt b BE 254k T.28 &), 0 b i e/
LA R 78 TP LG ) ML VIR A 5 A8 i 57 Y80 1A% o 0 S 2 I ik
2% %) (fluid attenuated inversion recovery sequence, Flair),
T,WI:TR 1 933 ms,TE 20.6 ms,FOV 24 cm x 18 cm, 5[4 320 x
256 ,NEX = 1. 0; # %4 i/ FRFSE J% %1 T, WI: TR 6 000 ms, TE
102. 5 ms, FOV 24 em x 18 em, i 284 x 256 ,NEX =2.0, fiff
BE TR A AR AL T, WL 358 F3 415 (0. 1 mmol/kg % i
i) o DTI R SE/EPI JF5 47 R %5007 4344 : TR 8 000 ms, TE
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5 AR IE] 2 min 24 5" H-MRS SR H 25 53 3 3% 53 97 )5 51
( point-resolved spectroscopy , PRESS) , Z{&Z TR/TE 1 000/144 ,
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>2 em, {HAN M I — 0 A B 2 Bk e 42— 2, 5 R 4R K b ot —
MR M BR AR —2 2)) 14 A5 W1 B3 5] 30k, 3 ) BRI
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sk, 1 R TR, 3 GRS iRk, A B B A58k
2.2 R ETMAE DT A4 rbix
2.2.1  ROEVEME FA(HIE ROBEME SE RS AR FA
B L #R AT RINARAE 5, R MM IR Al R I 555, R IE ¢
AR R JE K ek X R Ry AR 5, K R i B R R e A
B BRI S R 4 A0 K b EL i B IX FA {E [ (0. 221 =
0.078),(0.571 +0. 132) ] & 2 & T M M [ (0. 139 +
0.050),(0.448 +0.084) |, H &5 HA G2 L (P <0.01),
2 2 PR PR BT A DX TR J K i X (] 25 R TE e 125 (P >
0.05) . FEAEMEKM AT A FX FA{(0.571 £0.144) BB &
TXHUAHRE HBTIX (0. 470 £0.103) , 2 R EA S =E L (P <
0.05) o EAERFRE KM E 1 BT IX FA {E(0.450 £0.945) KT %
AAF R AL 1 57 (0. 468 £0.915) fH2E R AR W2 (P >0.05)
2.2.2  RUEMEME MD {EEE F MD B, R bR S B
BT B 2GS ;2 HIME IR IR AR H 53 R
JE K B o B 52 o A5 5, K B 8] 320 P9 S5 A 1z 37 15 5 2
55 B MR S B IX MD B[ (1.514 £0.381) x 10 °mm’/s ]
T RE [ (1.263 £0.223) x107° mm’/s ], 22 5 A%t
HRU(P<0.05), AENBX KB LEHF2ER(P>
0.05) o [ Aebyeg K Jif J1 2 1 5T MDD AF 5 %000 4 3 35 457 1o 11
IR G225 (P >0.05) .
2.3 'H-MRS A% b4k

TCIt B R A NAA (B A [F FLE T K% . Cho U6 T)
15\ Cr W IE R BRI, A5 AR e T T B O LB R AT T
7AF . Cho/NAA il Cho/Cr T}, NAA/Cr [, B e S2 iR X
Cho/NAA Fl Cho/Cr {2 (% F A g 41 (P < 0. 01) ;NAA/
Cr {E R TR A B G22 25 7 (P >0.05) , L3k 1,
2 A PRESRBEAR AL X K i X Bl 1A R X T A H s 22 5
PG E X (P >0.05) o 13 5 L PEM9E o 8 FRz 5] Lac
U 2 BRI EIC Lip 0, O M54 Ifrsgd v 7 BRI £ Lac 1,5
BRI E) Lip 06,

*1 BEMMESLERX Cho/NAA 1 Cho/Cr & L%

2051 1% Cho/NAA Cho/Cr NAA/Cr
R PRI ZH 19 1.707 £0.510 1.983 +0.610 1.721 £0.603
AR MR AL 14 2.876+0.521*  3.518 +1.298 1.276 £0.426

a:P<0.01, 5 Bob A5 20 sb 5
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R iR S B 4 FA 45 Cho/Cr SR PR MG (r =
—0.440,P =0.046) , 1 5 Cho/NAA FI1 NAA/Cr ¥ TCAH &1k,
iivggd S 4> MD (B JR 5 Cho/NAA I NAA/Cr ANHHE, (15
Cho/Cr A3 (r= -0.512,P =0.018) ,
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"H-MRS 1 DT JCA 378 55 AR 2 27 P4 43 551 DA Jiek 2 £ i
YK FI7K 3 F- R B2 3l 7 TR & B MR 5 4 it
TFZAEMERNEGE S, Be B B M [
28 () S 52 T o
3.1 R ZMAMEE H-MRS &L

fiRG H-MRS 3 ZAF 58 iR i bR i ¥ 42 Cho \Cr,
NAA Lip fl Lac ¢, Cho W7 F 3.2 ppm, HIE(E T
A B BH 20 it 34 78 o 40 B B a7 PR in. Cr 1§ 7E
3 ppm v ¥ 5 PR — 0 — BTN Sk 7 i R 4 AN AR 8
T WL FE FEAAR R o PRE, 0K Cr AR PR
THE LB FRHEEC(NAA/Cr, Cho/Cr %) , NAA J N-
LA G e F AL T 2 ppm 247, NAA FEZAEAE
R UIEZ vl LN PSR RSP i (2w v i /) I (R 17 i |
LIRS R ] B NAA AR, Lip 185045 F 0.5 ~
1.5 ppm J B, Lip W77 76 S e T fifid 20 23 D9 s B4
MEIRFES . Lac W F 1.3 ppm, H R me T ICEAR
T, i R D) AT 5 e Re e 0 A S BN O

AHFFE s B R A9 H-MRS #3% # 4 Cho
W TH s NAA IR AN Cr 1E 3 sl FRAR , (5 R iy 52
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JE3 4319 Cho/Cr Fi1 Cho/NAA B #4488 32V B yeg %, i
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