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Magnetic resonance spectroscopy of ring-enhancing intracerebral lesions

KUANG Fei, WANG Fei” , LU Jian-ping, LIU Qi, WANG Li (Department of Radiology. Changhai Hospital, Second Military
Medical University, Shanghai 200433, China)

[ABSTRACT] Objective: To assess the value of two-dimensional chemical shift imaging magnetic resonance spectroscopy (2 D
CSI ' H-MRS) in diagnosis of ring-enhancing intracerebral lesions. Methods: Magnetic resonance spectroscopy and magnetic res-
onance imaging manifestations were analyzed retrospectively in 62 patients with ring-enhancing intracerebral lesions (confirmed
by clinical or histopathologic findings) . including 20 gliomas, 18 metastatic tumors, 16 brain inflammations, and 8 radiation
damages. The appearance rate of lactate (Lac) was analyzed and the concentrations of choline (Cho), N-acetyl aspartate
(NAA), creatine (Cr) and NAA/Cho, Cho/Cr and NAA/Cr ratios in the enhancing regions were calculated (including the in-
side of enhancing regions ) . Results: (1) There was no difference in appearance rate of LLac among the 4 groups. (2)NAA/Cho
ratios in the glioma, metastatic tumor, inflammation and radiation damage group were 0.43+0. 32, 0. 690,29, 1.2640. 53
and 0. 637+0. 34, respectively, with that of the glioma group being significantly lower than those of the other 3 groups(P<C
0.05). When NAA/Cho ratio is less than 0. 4, the sensitivity, specificity, positive predictive value (PPV) and negative predic-
tive value (NPV) of MRS for high-grade glioma were 80.2%, 77.4%, 71.5% and 89. 4% , respectively, all higher than those
of MRI, but lower than those of MRI combined with MRS, (3)The concentrations of Cr in glioma, inflammation and radiation
damage groups were 0. 1740, 05, 0.10£0. 05, 0.2140. 08 and 0. 21£0. 09, respectively, with that of metastatic tumor being
significantly lower than those of the other 3 groups(P<C0.05). When Cr<C0. 06, the sensitivity, specificity, PPV and NPV of
MRS for metastatic tumor were 81. 3%, 81.9%, 74.1% and 90. 1%, respectively, all higher than those of MRI, but lower
than those of MRI combined with MRS. Conclusion: 2D CSI'H-MRS is very useful in the differential diagnosis of ring-enhan-
cing intracerebral lesions and the combined application of MRI and MRS has a higher diagnostic value.
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Fig 1 Manifestation of glioma

A :Transverse MR image after Gd-contrast administration; B; Spectrum in the lesion region, demonstrating significant elevation of Cho, signifi-

cant reduction of Cr,NAA, and an inverted Lac peak;C: The multiple voxel spectral maps of NAA/Cho ratio on the same slice, with most voxels

less than 0. 4
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B2 MEMEERY
Fig 2 Metastatic tumor from lung carcinoma
A:Transverse MR image after Gd-contrast administration; B: Spectrum in the lesion region, demonstrating slightly elevated Cho level and
markedly reduced Cr and NAA level,and a markedly inverted Lac level ;C: The multiple voxel spectral maps of Cr concentration on the same

slice, with 2 voxels less than 0. 06

B3 REFRETRHA
Fig 3 Inflammation lesions
A :Transverse MR image after Gd-contrast administration; B:;Spectrum in the lesion region,demonstrating a slight increase in Cho, a significant
decrease in Cr and NAA;C: The multiple voxel spectral maps of Cr concentration on the same slice, with all voxels in the lesion region bigger

than 0. 06
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Fig 4 Radiation damages
A :Transverse MR image after Gd-contrast administration; B;Spectrum in the lesion region,demonstrating a modest increase in Cho, a slight or
modest decrease in Cr and NAA, and a slightly elevated Lip;C:Spectrum in the necrotic region, demonstrating a marked increase in Lip and a

marked decrease in Cho,Cr and NAA
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Tab 1 Concentrations and ratios of metabolites of different lesion groups
(xts)
Lesion n Cho NAA Cr Cho/Cr NAA/Cr NAA/Cho
Glioma 20 0.4540.18 0.18+0.09 0.1740. 05 3.3241.38 1.1540.51 0.4340.32
Metastatic tumor 18 0.2740.22* * 0.1440.07 0.1040.05* * 3.2542. 14 1.65+1. 14+ 0.6940.29*
Inflammation 16 0.3640.134 0.6540.29* AL 0,2140. 0844 1.9540.52* * 1.3540.33 1.2640.53* *
Radiation damage 8 0.30740.17+* 0.214+0.10 0.214+0, 0944 1.8840.97* * 0.8940. 4244 0.6340.34*
* P<C0.05, * * P<C0.01 vs glioma group; 2 P<C0. 05,24 P<20, 01 vs metastatic tumor group
; o X Y. s 72 v b g
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Tab 2 Comparison of 3 kinds of MR analytic methods for differentiation of glioma or metastatic tumor from other 3 lesions

)
Sensitivity Specificity PPV NPV
Method Metastatic 1 I Metastatic <1 | Metastatic <1 I Metastatic <. "
N Glioma® " Glioma® N Glioma® N Glioma®
tumor tumor tumor tumor
MRI 71.5 70.1 72.7 70.6 65.5 66. 4 84.2 82.4
MRS 81.3 80.2 81.9 77.4 74.1 71.5 90.1 89.4
MRI+ MRS 89.5 90.1 83.8 81.2 83.7 81.3 94.1 94.7

PPV Positive predict value; NPV ; Negative predict value; ;:Cr<C0.06; " ;NAA/Cho<C0. 4

3 3 i

A 22 7 4% (chemical shift imaging, CSD i
H AT R 8 FH 0 2 R R 4R 38 7 91 . 782 ks
PERL WO G S R FHOBLU 5 1) B9 A6 5 1 3 6T ki BRfr )22 79
EN IR A= s W5 il ok (ER R VA O 8 == N S vl o
BHE FTE 2D CST ' H-MRS, B Al A [F 1k
2L RS LA B R B B BP0 8T A AR AR A A
i A 43 A B vk B R AR T O W, 5 BRA R P 81 A
FO AR S5 AE T — WO 1T LA AR AR 2 A B SR X, fif
FHABR AR A 215 15 H 40, % T MRI A BB & 1Y
Jier g B e DX 35 40 A7 5 SR B A O AL 9 T LA
7 (A 0 R IR AR R RN AR AR TS 4T i A
SR S A SR AT R Y DI AR AR T 0 e B 1 3
B 2D CSI X 3 1 24 5 VSR Ty, 148 s
A ER B R A L A XN R AT g
PN R R g = TN € BN 2 AN NI | = 3
PN AR S A X S A 2 Bl 5 R X G 3 38 ) M
M AR R
3.1 Lac% Lacf{i7¥ 1.33 4,5 TE(10~30 ms)
i A 1E 57 AU, K TE B (135~270 ms) A5 & Y %L
W, Lac WETEIEH A BN BGE h— B0 A 3], 4 TE i
S 5 T T, FEVFZARE TS T Lac Wiy It

1o 0 4 8 B e i g A AR A R e BT AR R
W I A 0 4500 Lac BYAE S59 BF AE kK A e p
(14 DX 38l 8 T B 3 AT R S X S A ) Lac TH
BrR FREAE, B TFARLIFIEMN 4 4 Lac W H BLAY
MERAR A 22 R G F 2 S H IR AT 7
LSRR AS T Lac W 1 30 BA Fr 5 1 L 41 817
B EUCR S I 2 B Lac W, NAELL Lac 1§ H BLAY
HE R S K 4 R AR

3.2 JRRBA KR TERTA A R b R
) NAA/Cho SR80 (RM AL O M8 43 L 3%
25,4 A28 NAA/Cho 43 5l A 0. 43 +
0.32,0.6940.29.1.26+0.53.,0. 6340. 34, & &
B B AR e AIG G D R 32 2 02 R B 19 Cho 7K i
s NAA KPR RAEHZE NAA/Cho 1 HAE fi%
L B EE T RERAZN NAA KV s, i
T I IE 5 Ak T B A 9 B AIL ) 5 2 A Jeg 38 I 30 o 1
R X1 T, R B 4 £ B = i i B B o a5 B
WL SRR % BN B R R A S s bl X
BCABEAS WA R TH P i SORr e i R g R 3R
U 14 i 2 2L A 2L, A AN R AR TR 3 A
SEALIE B T R SR AL B R B, Cho 82— RE &
W, B 5B 2 IE % ( phosphochoine, PCho ) . H i 3-

hafi



B9 HL B AL AR K ARERIE B Ak A ) R IR D o T

+ 985 -

T 2 JE A (glycerol-3-phosphochoine, GPC) F1AHA ,
SHWHIIE 25 62 1, A ATATT — R 43 (9 3 A, A
LA E Cho WY THiE . Hoth PCho 7T fiE 5 B 5
A, 20 1 3 B 0 e o 240 i A= s 4 B 1) 5 g
TN B Y FOIR A S A 06, GPC Al AE 5 i
BT A0 i A o AR A ST IR A R A
Py 240 L JE ) G O 5 A ) 3 B2 P Cho 0125 s
A s PR B L Cho DR AL BR BT I . i 2001 I oL
JEA 114 240 Ji0 384 5 P 2% L Cho T B . ZE AR L BF 5% o
AN Cho KV 5 R 22 = W 0, Al B2 i1 T
2 B AR A A T D S 3 Y . RPESR A 2351 Cho
FE AR ) A & B 32 R TR T A L
PR3 A R0 5 20 M SR AR BT B, IR I L Cho T 151 9 I
BE/INT T P S o TS R A A 1 o B i B
/UM I RE B TR B A L A2 B0 I ST Y ik
JoT R A S BB A IR T AR L LA R A M L A i iR
T PR 3 5 5 1 . Cho TH s 35 2252 i T 3l ik
R HEEH Y AR RS B0 GPC F BT 30, T e R A
/N T v 0 T S e R e 9 A 3 2B BT 3y Cho F
PTG A A e 2 T 5| S S P SR BB L 7
AU B AT 1 % Sy B RS S SR B L R R
W1 46 m 1Y Lip W A0 B 23 IK 1) Cho, Cr 1 NAA
W, BEAMRPERRAS B NAA K5 i, 508 R L 7%
PBRA 25 AW b R A2 1 b X EE
SR AR A A 2H B L R AT A D R B RG AE L IER RY
P TTA BB IR, Rk NAA T B Y I B O i
ARG T o e P A5 T AR M S T R 28 T IR )
HONAA R R B

3.3 BB EAN  FERIE O X LIRAE
A MR B R SIS A A TR O R B 3R B AR L 3R
TMCEE 1Y BT AT T B 980 v 62 00 22 By JHE BE BR TR i 1k
eI TR R AR AR UM PR A Y Cr {8 43 5]
4 0.10£0.05.0.17£0. 05,0. 21 +0. 08,0. 21 +
0.09. 5N Cr KT 4 A RM. HE5H
fil 3 HAr 2= 5 W3, Cr AR T WLER M 8 2 LR
MR i IF B m Re R R AL S W i B S ATP FI
ADP 22 wp3) , 7 sl S 2 2L RR 28 P b Cr {5
50 R DRUAIG R Ak 2 AR Cr I REAR R 5
i A 23 A 4R v A DG Y L B RS Y Cr AKOF B
RFEHTHAUEREEME . (e a7 ok K, M A
b Cr WOl B 7 At SCHR b A i 1
I Cho/Cr 5 IR IEA 22 R FE AR AL bF

FEHPEE LI 1) Cho/Cr HAE K T 48 M 28 il 5 4
Pl AR A Geit 2 LR E R T AU
T 5% v 1 7 s 98 408 A5 SR BE W fm B B 9 491 11 B A
P A R, FL S P IR FE 9 Cho/Cr 22 B 05 1 46
PiEEAR,

3.4 BAEIEIR G R 4 WA E P AR B R
R RN S o W ol DR L LR Sy i ]
NAA/Cho K-G-8k, IF 5 5 B8 | 5 M A8 K s ot
PR LA 22 5 B ) Cr (B 1 AIK, 5 I B
RS ORI A B 25 L B IR AT AR
it NAA/Cho 7Kk 33K R X 53 15 509 55 A
3 AR AR AR Cr A2k oK BIE X 50 6 B 90 5 oA
3 AR A TR R R R R BH M T A
BF M TUIAE 25 48 A5 . R T 26 G PR AR op iR S 5
FE IR N A P A8 T PR 405 1 R A BE R A 25 AR K
AR B Law 1525 BIE M9 b5 e CREUE SR
A B fe KA L BB BH M 5 18 B a3 1 °F- 24 1 B
RN RIFENY AR 4R R Y NAA/Cho<<
0.4.Cr<20. 06 W & I 3R, F0ATHs 3k 70 41 48 45 A
9 MRS 7E 4 2095 745 v %5 51 152 [0 938 0 7 4% 988 19 48 A
5 Al 9 o e R O 1 R AT LR

Wk 2 PR AEARA TR D MRS % 50 i 57988 Al
MBI RBE KRR E PPV NPV ¥ MRI &,
MRI-+ MRS Bt G % 59 12 Wi 12 51 968 1 2 7% 968 1) 2R B
BE FE 5 E PPV, NPV K F 4l % ] MRI 5
MRS,

M2, 2D CSI "H-MRS Be%% L% FL i) MRI £
AR E T £ 0 AR DX A AR RO B AR B B
8 il P PRI 8 Ak 5 A2 16 S 50012 W b B B S (E
ok MRI 5 MRS BEA 12 B0 0 0 558 = . i N 25
TE S AL 28 1 95 Tl A 22 A B 58 Il B LY 4
s A5 B 2255 78 119 45 I A 1 4 Jig it — B 5T

[Z % 3 K]

[1] Burtscher IM, Skageberg G, Geijer B, et al. Proton MR spec-
troscopy and preoperative diagnostic accuracy: an evaluation of
intracranial mass lesions characterized by stereotactic biopsy
findings[J]. AJNR Am ] Neuroradiol, 2000, 21;84-93.

[2] Dowling C, Bollen AW, Noworolski SM, et al. Preoperative
proton MR spectroscopy imaging of brain tumors: correlation
with histopathologic analysis of resection specimens[J]. Am J
Neuroradiol, 2001, 22.604-612.

[3] McKnight. Proton magnetic resonance spectroscopic evaluation
of brain tumor[J]. Metab Semin Oncol, 2004, 31:605-617.

[4] TImamura K. Proton MR spectroscopy of the brain with a focus



+ 986 -

B EBERER 2006 4FE 9 AL 27

on chemical issues[ J]. ] Magn Reson Med Sci, 2003, 3: 117-
132.

[5] Davea A, Guptaa RK, Royd R, et al . Prospective evaluation
of in vivo proton MR spectroscopy in differentiation of similar
appearing intracranial cystic lesions[J]. J Magn Reson Imag,
2001, 19 :1032-1040.

(67 BRAR, P, A V. /50 R L3R BUIR (MRD 28 3 Ak 9 A8
(1], 92 MO 444 35,2003, 19 208-201.

[7] Burtscher IM, Holtas S. Proton MR spectroscopy in clinical
routine[ J]. ] Magn Reson Imag, 2001, 13 ;:560-568.

[8] Sudhakar KV , Rakesh KG, Lily P, et al . Spect roscopic in-
crease in choline signal is a nonspecific marker for differentia-
tion of infective/ inflammatory from neoplastic lesions of the
brain[J] . J Magn Reson Imag, 2001, 14 ; 82-97.

[9] Vigneron D, Bollen A, McDermont M, et al. Three-dimension-
al magnetic spectroscopic imaging of histologically confirmed
brain tumors[J]. Magn Reson Imag, 2001, 19 :89-101.

[10] Akutsu H, Matsumura A, Isobe T, et al. Chronological
change of brain abscess in ' H magnetic resonance spectroscopy
[J]. Neuroradiology, 2002, 44.574-578.

[11] Yeung DK, Chan Y, Leung S. et al . Detection of an intense

resonance at 2. 4 ppm in ! H MR spectra of patients with severe

late-delayed, radiation-induced brain injuries[ J]. Magn Reson
Med, 2001, 45:994-1000.

[127] Akutsu H, Matsumura A, Isobe T, et al. Chronological
change of brain abscess in ' H magnetic resonance spectroscopy
[J]. Neuroradiology, 2002, 44,574-578.

[13] Garg M,Gupta PK,Husain M, et al. Brain abscesses; etiologic
categorization with in vivo proton MR spectroscopy[J]. Radi-
ology. 2004, 230:519-527.

[14] Majos C, Alonso J, Serrallonga C, et al . Proton magnetic res-
onance spectroscopy of human brain tumors: assessment of
differences between tumor types and its applicability in brain
tumor categorization[ J ]. Eur Radiol, 2003, 13;582-589.

[15] SOGHE, T %, FhIRIE, S5, i Py BRR 5 A0 0 28 0 il L ol

WHFFELI]. P EERARER, 2005, 21:526-529.

[16] Law M, Yang S, Wang H. et al. Glioma grading: sensitivity,
specificity, and predictive values of perfusion MR imaging and
proton MR spectroscopic imaging compared with conventional
MR imaging[J]. AJNR Am J Neuroradiol, 2003, 24;1989-
1998.

[KFEH] 2006-06-29

[Ax4ig] MHEht

[EEBH#] 2006-08-21

(PEAHRENVEITEE

(AR 22 BRI T T 1985 4F 9 7 R E M — BB 2T R G0 b ST Tk [ 81 4 2 2% i 2R R T 2l 1) 119 8 40 2 2 Tl 2 R
BT, A RIRE AT 70 b i ke e (5 £ B= 25 400 s I PR ST AR AL il F 5 B MR A ) i S i A R RE L A0 ™ T 22 R 405 R BN 4

PPa3 SE3E O I R BOiR b S Al BB 5E B U AT 0 2 0 T R AL BRI T AR
UFEESE AT LD B 405 B 2 AR G 27 B Y 45 I DR % U FRTT 5T

BLRWIE RV B FE ARSI R R B HRGE 2Rk
ANBUHEENR,
FE KRB A0 op B R AF BB S AR B ol E R A
LB 5 IR 24 J P B 2 ) I
MRRGWSE,

AT T R 80 T ; E A 14. 80 /M, A 4R AL 177, 60 o6, FATHE

EN IR RIR R )| e A SR USSR K-S ST R g |
PO A R AR HE W T 3 T B R SCE L MO
P B AR5 2= .

[ P OT )« 4 [ 45 R SRy L R 2 AR5 78-83 , 4 4 S I B MIR 0
HE 4 . 400042

£t 4 T b PR AT W P XK PR VLS R 10 5
B i%:023-68757458,13638301490

f&  F.023-68818654

E-mail; zhcszz@163. com, cmachz(@ public. cta. cq. cn

JEANRHISIH R 8

n._n X5 ﬂmuni‘i% l

W B A D45, AP EEALA

56 SCHR 17 410 T S5 BT 35708 A TS S O 80 D A0 300 R RS o R T
A% ) B 56 [ A 2 SCHR ) (CAD AR ¢ SCH 2% 750 (PO 55 35 44

— TR B T SR R T AIE 5 A I PR 2 3L

TSR R UL LIRS A T B[R A R A I

% ik http://zhcs. chinajournal. net. cn, http://www. cmaph. com. cn



