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PRESS #1 STEAM K iE# & X B HEAFMEUEERIMNBRE PHMNE

% &' Zeki', M om, 344, $RA, B @', TaP (400016 T P , T BE R K2 B E 45— PE Bt « ik
SR Mz mER)

[H#ZE] HBY iKY (echo time, TE) & #ERIE (point resolved spectroscopy, PRESS) F1i il [l i R 4 i =X
(stimulated echo acquisition mode, STEAM )2 F 2-D & i F 6 4R i 3% ( proton magnetic resonance spectroscopy, ' H-MRS) 7
% KMEMEAL (multiple sclerosis, MS) Ji 4k A& & L 1E 22 B F1 57 ( normal appearing white matter, NAWM) HH M {E, Jiid:
XF 56 B & Kk -2 K MS( relapsing-remitting MS, RRMS) 532 11 25 {5 5 R A7 8 BLRE I35 1% ( conventional magnetic
resonance imaging, ¢cMRI) 354, 3f:3% Ff] PRESSS K [u]ij% Fil STEAM % [f]3 ' H-MRS 4347 , I 42 4% SR 24 HR [X ( region of interest,
ROD) U - L WER T T4 2R (NAA) B ( Cho) JWUAR (Cr) JIg T (Lip) (FLAR (Lac) FIULEE(Ins) B BE , 73BT NAA/Cr
Cho/Cr NAA/Cho ,Lac + Lip/Cr I Ins/Cr 7EJ55 kL H NAWM X i (g254k, 54 (D PRESS | [A] 3% 7% NAA/CrCho/Cr .
NAA/Cho TE 2V kL G KA IR ZEAH AR 157 (white matter, WM) X =2 2 [a] 445 g % 22 5 (P <0.01) ,NAA/Cr,
NAA/Cho 7 Z Lk FiE v b (] 22 5 R .2 (P > 0. 05) ;@ STEAM % [1] 3% & 7% NAA/Cr,Cho/Cr I Lac + Lip/Cr 7£ &
PhkE NAWM DALY WM X =3 2 [A3547 .35 22 53 (P <0.01) ;) ek PRESS (K [al 3 Al STEAM % [ 31 X £6;
DU S P A 1 25 57, 45 ROR —E 4 NAA/Cr Fil Cho/Cr JCWA W 22 5], {H STEAM % [B1 35 BT GEAG M 21995 k£ A 1 Lip
Lac B Ins W, 8518  PRESS K [uljH Al STEAM 5 1 REASIN MS A8 35 i ikt & NAWM X (9 AG 3 5% , {5 STEAM & [l
P #5 PRESS A [l 5 AR50 2] 58 240 o

[x@iR] ZRMIL; RELIRBUE; SRR

[FEESHZES] R744.51; R445.2; R816.1 [xakirEm] A

Value of point resolved spectrascopy and stimulated echo acquisition mode of
'"H-magnetic resonance in detection of multiple sclerotic foci in brain white matter

with normal appearance
Zeng Chun', Li Yongmei', Xie Peng’, Lu Fajin', Luo Tianyou', Chen Xuan', Wang Zhongping' (' Department of Radiology,
*Department of Neurology, First Affiliated Hospital, Chongqing Medical University, Chongqing, 400016, China)

[ Abstract ] Objective To study the value of long echo time ( TE) point resolved spectroscopy
(PRESS) and stimulated echo acquisition mode (STEAM) of 'H-magnetic resonance in detection of multiple
scleroses (MS) in brain white matter with a normal appearance. Methods Conventional magnetic resonance
imaging was performed in 56 patients with relapsing-remitting MS (RRMS) and in 25 healthy volunteers. The
results were analyzed using the long TE PRESS sequence and short TE STEAM sequence of ' H- magnetic reso-
nance. Concentrations of metabolic products, including N-acetylaspartic acid (NAA) , choline ( Cho) , creatine
(Cr), lipid (Lip), lactic acid (Lac), and inositol (Ins), were measured in each region of interest ( ROI).
Changes of NAA/Cr, Cho/Cr, Lip + Lac/Cr and Ins/Cr in MS and brain white matter with a normal appear-
ance were analyzed. Results Long TE PRESS sequence showed that the NAA/Cr, Cho/Cr and NAA/Cho
were significantly different in white matter with acute and chronic lesions or in white matter with a normal
appearance (P <0.01). No significant difference in NAA/Cr and NAA/Cho was observed in white matter with
acute and chronic lesions (P >0.05). Short TE STEAM sequence showed that the NAA/Cr, Cho/Cr and Lac
+ Lip/Cr were significantly different in white matter with acute lesions or with a normal appearance. Long TE
PRESS sequence and short TE STEAM sequence had no significant difference in detecting NAA/Cr and Cho/Cr
in MS (P >0.05). However, short TE STEAM sequence was advantageous over long TE PRESS sequence in
detecting the Lip, Lac and Ins peaks. Conclusion Both long TE PRESS and short TE STEAM sequence can
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detect abnormal metabolites in MS and in white matter with a normal appearance. However, STEAM can detect

more metabolites than long TE PRESS.

[Key words ] multiple sclerosis; magnetic resonance imaging; 'H-magnetic resonance spectra
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%2 K AL ( multiple sclerosis, MS) J&—Ff AR
W R W S VE I BERS Bk o ML (magnetic
resonanca imaging, MRI) {4 B fete i MS Jigkl, HA
FE DX 23 b s B2 Stk BEOR iR R B RLIE B R
JId§ 1 5% ( normal-appearing white matter, NAWM ) [X_ 1 &t
EHEME, SR TR IE R I 1% (proton magnetic reso-
nance spectroscopy, 'H-MRS) — i JC A1) P4 0 72 i 10 15
A7 AR A 2 BT MS R i B ek s SR AL
ATREAE B AN B T 62009 I TA I, I8 %) i B MS
HE S A B i AU R R S it T B AN
"H-MRS 1) 1 FH 45 % 52 A BR i 38 75 1 iF — 25 B 52
"H-MRS {45 543 #8333 ( point resolved spectroscopy ,
PRESS) F138 Jil 01 31 % 22 4% 2 ( stimulated echo acquisi-
tion mode, STEAM) i, #i#f TE Bsf [a] f AN [R] 43 A [ 33
G EE . BT H PRESS K (a1 Fl STEAM %5 [B1 5 %f
MS % LGRS R T aX Wi 2-D "H-MRS A,
18, BHERRIT ZFTE MS Jgkt i NAWM X g4 {EL

1 ARSI

1.1 Rt %

WA M 2008 4E 1 H 2 2009 4 10 A 7E B4 Beia 7 #l
IR K-S 5 MS( relapsing-remitting MS, RRMS) £ 56 i
(AMTERAED 20 ], Z2A0391 36 1)) , T A 2 1 I PR R R 5
B K A AL AR e U 4T 2005 ARETT ) McDonald () MS
BWIFRIHES P 4 = 1:1.95 4RI 35.67 (16 ~55) %, F
¥ 1.9(0.5 ~6.0) 4, Jrfy B E WATY RARPOIRE H R
(expended disability status scale, EDSS) PEAI 4R 2.8
g3 o B 25 (I VR R 0T B4, P A S 37. 25 (16 ~55)
2, Hir=1:1.87,

1.2 "H-MRS a4 3% Kfeta i 09 Sdc

JIAT AT ] GE Signa 1. ST MRI 3 4k iR R 4¢, 1IEXE
SLE B TR E R BRZEAT PR MS 2 WV O E AR
Y MRIFEZIEE 07 5 7% B WUal 3 (proton density, PD)
PD/T,WI (TR/TE,/TE, =2 900/25/93 ms, ETL = 12, &i[ff =
256 x 192, NEX =2) IR 5K 5 (fluid attenuated inver-
sion recovery, FLAIR) (TR/TE =8 000/120 ms, TI =2 000 ms,
matrix =256 x 160, NEX =1) T, flair(TR/TE =2 050/min full,

TI=750, ETL =8, matrix =256 x256, NEX =2) , 459415 FEl WA 51
TEM A KA, 22 4 mm, THFF, FOV =24 cm x24 em, Jif
A BFAETHG F IK EL R i i ( GA-DTPA ) 15 ml, {415
T, FLAIR 458 BR . |1 T B ATHIEr 2 MS g kb i A v
ST FCRG A ST R, 2E K A R S A
M AESR AL kR M8 P kL

PRESS il STEAM 2 Fi' H-MRS F£ 41 45l fiz T, WI % fiz, IF
Ve O B v JR TR A % R X (region of interest, ROT) J2
T, BRI S 8003 1, PRESS K [ 3% 79 ROI 2y 80 em x
80 mm,)Z2E 15 mm , {£31E RO1 PN AYESH) 2248 3R , B A IRAETT G
EFITET RS LA S B AR > Smm [0k (AL 2
JERME P k) N AR FE 5 T STEAM 5[] 3 4K & (voxel of
interest, VOI) 5T KR/NA2 em x2 em x2 em, fTLLE EAZ >1 em
AR AR, X T 43 R kb s kb, VOI AIEE kb, AT
BRAT e TR (IO R, 5 SE VR M 7 IR BB X R B i S Y
kbR . T S SRS A B W B R I, R R
A R e PRI A ( chemical shift selective saturation, CHESS)
ATk, PRESS 8 B FH AR A LAIE R A L ZH 2L S

TS, PRESS < [B13 43 5100 5 St ki 48 P kb A6 IR
ZHAHR. AR AL WM X AR 4 A - Bt R 1) & 2. (NAA) I
(Cho) L& (Cr) BYHE B, 43 NAA/Cr, Cho/Cr ,NAA/Cho; H:
K, STEAM S [ 3 43 57 72 Sk kb ) NAWM X ( #5iZ4b
BRA AL, WIgEHERR) At B4 WM X A% NAA  Cho Cr,
Jig I (Lip) \FLMR (Lac) FUILEE (Ins) AYHKSE , 73 #1 NAA/Cr,
Cho/Cr Al Lac + Lip/Cr; ftJi7 , o4 PRESS K [0 3% fil STEAM 4
IR0 4G O T A kb P SF- 34 R 8 9 (NAA/Cr, Cho/Cr, Lac +
Lip/Cr 1 Ins/Cr) [ 2525,

1.3 'H-MRS #9 )5 & 22

PRESS K [n] i 5% F GE Signa LX Release 9. 1 it Functool
(2) Spectroscopy-2D Brain 43k 444 H-MRS JF 4G % 5l
T, WL EE A, AR50 RGBT i i 4 14 B2 28 5 e 2 7 il £k
WETE, PR A A6 T 4 1 0% T 00 8 0 33 43 A A S 1
SRR AR ZE VOI /R 10 mm x 10 mm x 15 mm; STEAM 45
[l H RS s ih 4 . A& MBS L 1.0 ~3. 85 ppm,
1.4 %itso#

K H SAS 8.2 Geit#r b dATgeit b, AN LR AE
Skt MRkl X NAWM X A1 R ZH WM X2 6] i1 [t
BT, R Z A Y BRI H A5 5 LA T A 38 7 5]
For I 25 AC I 09 22 AT XTHORE ¢ A3

*1 SRFHLIRKIL PRESS #1 STEAM & 3# 5%

51 TE(ms) TR(ms) FOV(em)  JZJ5(mm) WA EIREES A R SR 77 16] R
PRESS K [a] 3 144 1000 24 10 18 x18 8 >98% <10 A/P 528"
STEAM % [n]35¢ 30 1500 24 15 8 >98% <10 A/P 3'48"
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2.1 AR E LR

56 f5i] RRMS #3340 A 45 ikt (25 42kt , 20
AgPER L) 25 AN 2R AT EAR > 1 em (928 20 A4S, FEA
FRRE L (E1) .

Acdbfs Ty WIA% ;B s 15 T, flair 35 3% B 1%
1 ZME S0 MS fEkt R MRI &I

2.2 PRESS 5 STEAM 45| 2+ ROI K.t 4 5 #7

PRESS K [B13 X 2014 955 kL L 02 4 9 A0 G B2 WML X (1)
NAA/Cr Cho/Cr F1 NAA/Cho 4347 W 75 , 2P 5 k148 1 95 4
1) NAA/Cr Cho/Cr #1 NAA/Cho ¥ 5 %} R4 WM X Z [a] 4
225 (P <0.01),NAA/Cr NAA/Cho 7E 25 /> Zu P55 kb Al 20
MBI EFABE(P>0.05) , L% 2 & 2, STEAM 4
130 %5 sk Rk X NAWM [X & HE 2 WM [X A NAA/
Cr.Cho/Cr #1 Lac + Lip/Cr M1 B 7n, =& B A B EFH 2 H
(P<0.01), 753 & 3, PRESS K:|al3kF1 STEAM % 5] 3 76 X
HR4L WM X3 5% T IE# 5 NAA Cho Cr 1445, Cho FI Cr 1§43

BRI, KW Lip. Lac 1 Ins 1§45,
%2 PRESS [E% H-MRS 3t 24554t 18 145 4033 BE 48
WM R ARE R R A8 (2 5)

TSR IX n NAA/Cr Cho/Cr NAA/Cho

F=Xdopa 25 1.34 £0.16% 1.61 +0.332 1.13 +0.23*

&AL 20 1.45 £0.13® 1.41 £0.23° 1.52 +0.212
YR WM X 25 1.97 £0.31 1.26 £0.17 1.79 +0. 14

a:P<0.01, 5284 WM R bi;b: P <0.01, 51% M skt b

1III ||| .
"J |f | I‘_| P"_l:"'l i

A:PRESS ¥ =k 2B ;B A AAB R KE WA A a5k ;b:NAWM K
E2 fRktFnxi NAWM X & PRESS 3§ i & i 5 47

%3 STEAM 1H-MRS 3} MS &t NAWM X & 3B 4H WM X
AERGIEALLE (2 £5)

JEOLERIX n NAA/Cr Cho/Cr Lip + Lac /Cr

Sk AL 20 1.25 £0.16% 1.42 £0.20% 0.49 +0.112

NAWM [X 20 1.43 £0. 142 1.24 £0.222 0.41 £0.21
XHHAL4L WM X 25 1.68 +0. 11 1.20 0. 08 0.38 +0.04

a:P<0.01,5 x84 WM X bis;b: P <0.01,5 NAWM X rb4x

2.3 PRESS ¥k &k = STEAM 42 & ik 47 5 7)) 69 i
A T PRESS - [ 35k Fil STEAM 5[] 3% B3 R 30 4600 BT
2 e kY S 2 NAA/Cr, Cho/Cr, Lac + Lip/Cr Fl Ins/
Cr (19255, G5 R F W, W 5 50 80995 A1 9 19 7 241 NAA/Crr
Cho/Cr JEH i 225 (P >0. 05 ) , PRESS 4 [l 36 785 kit AU A6 )
F)/b it iy Lip Lac Fl Ins W, R B A G122 5 3, {H STEAM %
[R5 78 20 A~ 2k FP S I 1) B 5 A% Lip \Lac 1§ K /b (1) Ins
WA, 7E 8 A8 kL PRI B AN [ FR W Lip | Lac W FTEA S 1Y

Ins 1%,
3 atig

3.1 'H-MRS £ MS j@ 4= NAWM X ¥ 44k A
"H-MRS g JC P00 5 1% A g 4 2 v il — 26 2 104X
WARAL, RS ECHE 2 AR T MS R A R A SC 4 4n
I E AN 2 T BN B BE RS B R A 45T NAA
AARIALTE 2. 02 ~2.05 ppm, Al ZE T FIEHR £ R 1Y
I AEFEDR ; Cr 37T 3. 03 ppm, 2 A 41 M BE & A AR A, 06

A:A R STEAM 429 0% 15 ;B B A 40 5 sk % & B ;C . m kb3 i] NAWM X STEAM 429 5% F 428 ;D B C 48 5 ki W & B

d:%%ﬁ[’z

B3 izl NAWM X ) STEAM i 1% 7 {7 43 4
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HAFE, W AE R H e R 5558 5 2 1Y) ; Cho
{7 F 3.2 ppm, AN HARBEIE I 2 — , S 541
JESER) G P AT AR | sz ke A 56 2 e Jo 1 A Lip o2 F
0.9.1.3 ppm, /RIS HERE 2K ; Lac 7 F 1.33 ppm
ZeA, E R IS0 I 200 B P A ST R A A S AR R A
53 Ins (1T 3.56 ppm, RS BRI A p0kRaE Y .

PRESS 1K [ i 28 S 3% B, 200 F0 02 o 5 &k 9
NAA/Cr K-8 B BEAIG, 5 X A WM X A7 Ge 1t
B R A M oT IR BT, BAR SR
St NAA/ Cr 7KK T 48 M9 k1, {H =35 NAA/Cr 7K
SERRAR AL AR [R) , 02 M kT 2 2% 12 ek
5 T, WI 2 B S AKAT 5 (408 2 T s kb (BRI I8 Y
“PRIR) AFEARAE S 8 MR A A M L, R R
PNATAE T E AN AT 3 M e 2 e IR R R 2T
PRI NAA A 2N B 5 02 A E 2 TR i kT e
“ PRI BRI, HA 2 n AU R G A 2O A R AR
REMES DL NAA (B4 Bt E . AREHRETA
1) 20 M kb, BRI HAA 3 A, REHCh 12
ez AR AL, B TR0 28 o0 A il 2R 1545 7 0k 52 3 A BT
B4, Rt NAA/Cr 7K - He 2 b AR R, X 5 Sk
[10 J#E—2, ARG R EFRYIPT AR Cho/
Cr B 5 X RRZH WM X, $2 7R 0 kb & A= 1 B o i
9,18 Mg Ak Cho/ Cr KSR T 20bE s &k, HLA SCHk
(1148, T, WI SR80k 2A R A48 M &t Cho Al
Cho/Cr 5 1E 5 #a %, 31X 1] B -5 12 P kot PR i i 1 26 A
A SEAEL Cho MR BUE A I LA 56,

FEIGIR TAE &R 5> MS & A Bk 20 A
B 5 A I RARAE , PTRE S NAWM [X A B P 5 A
Ko, ARG STEAM %5 [1] 3 %F MS 95kt . NAWM
XA HRZE WM X B AN A QI LR 7R, NAWM. [X
f) NAA/CrCho/Cr 55 Lip + Lac/Cr {3 F J5 kF 1 % HR
20 WM [i], B G247 3, n NAWM X8 7776 5%
W REBFIRLE R NAWM X IR &% 1119, ] g
ORI R 1R 3. Siger 251 HAR TR E MS ¥
NAWM [X K X B8 26 WM [X ) NAA/Cho NAA/Cr }
Cho/Cr, 5 R = F 5XF 4L A 225 B ESHF4E
SC, AT RE S REAC A/ N BB I BE B R ST A R
He 2" iR % B0, RRMS 2% NAWM [X NAA  ChoCr
HIEH X R4 WM XA A B35 22 5, NAA FEAIX
20% ,Cho F1 Cr 43 B FHE; 14% 1 17% , 33X 54 45T
LEHADL, 2N NAWM [XAELE g7k 32 5
S PR R T B R AN A A i A PR A BRI BE A
AR R T O AR B 30, iX 5 Werring
SRR PR T4 R — B, A TR RN e MS
Skt BT NAWM X NAA BF g [F A%, Cho B g F
W, BEVRIESSIZRA R A HEE T MS gkt R, 'H-MRS

XTI MS ik 1) % A=A RIS W A
3.2 PRESS #= STEAM # #5535 MS s M AX #4989
X He AT

PRESS K [m] 35:45 1 S /MR B3, 7T — R4
ZA~ VOL{5 5 A R FX IR, BRI VOI IR F# /N 5
HAEHE R 2 M PR — @ R, i HiE T
IRk A AL R B AR BRFST ) STEAM 45 [0 )
EEAETRTAE , Hb PRESS W] R 75 50 4 5% 14 20 3 %00 1L i
B, B 50, nT e — e B /b s i o))
AR (0 — IR BRAEALRE S AT — AU & , AN REIRII Ee
AR XM AL 2, FLRE 22 AR o3 1 B TR A 2 B, AR
YK B A A A S A A o

AR PRESS K [m] F1 STEAM 3 [\ 3 34 % H 3 4~
S5 (radiofrequency , RF) ik wp# VOL, 43 51138 il 1E
SR, RIS A A 405 5, (5 PRESS K [m] R 1
A~ 90° 1 2 4~ 180°RF ik i3k —A~ A e [l , STEAM
JE TR 3 4~ 90° RF Jik b 4 A5 — 4~ 1 fal 01 35
I, X T, 5t AR M AR [R], STEAM 4 7] 30 REAG:
DE)EE Z2 B an Lip  Lac 1 Ins 6, A AFFEL
SR, PRESS K [l 78 95 kb v 460 21 2 & (1) Lip
Lac il Ins I (R EAF 11247 X, 1) STEAM J 7] 35
TERTA 2B KRN 8 18Pl 23 TR P b rp XS 2]
Y i 4 Lip Lac 1 Ins 0§, =F¥ N T,Y0, LA %
HJE TE ( <40 ms, FEAHZMF R 30 ms 2 H04) P i
A e #) ' b TA BT STEAM 4 [0 4 TE Ny
30 ms, AR IR AE RIS T Lip \Lac A1 Ins i,
= ARG H X MS ok AR e AR BT P A A B AR £k
AEZE L, Lip ERERE IR 45 R, Lac R HIH AT
W A AT 1717 TG R B A s, Tns SR i M AR 0d5 . H AT
REZWM SN R 18 PR A GA-DTPA 38 56 17 4% Ik
BRE AL ABAEA LG, STEAM J5 1] 96 76 12 14
gk PRI 1)L AR T, W, s g e kIR AL TR
SRS, MR AR T AE 16 sh M, AT [ B MS & — AR
Rt Jr M g8 1 A R . R, STEAM 45 [=1 3% L
PRESS K [m]33 5 RE S e MS i P4 T A A B AE .

2% E Pk, PRESS K [a] 33 F1 STEAM 5 [l 3k 95 filr'
H-MRS BB MS F8 5 B 305 &k e NAWM X () X 155
S {H STEAM %5 [nl)% %55 PRESS K [m] 35 R 4G I 2] 57
2R, Be e 2 Hr MS A AR, S MS A SERY
3 B AR PR BN, R W MIS 1% T AR T AR
PR B W 15 ) 2 T HL

SE k-

[1] Comston A, Coles A. Multiple sclerosis [ J]. Lancet, 2008, 372
(9648) . 1502 - 1517.
[2] Bellmann-Strobl J, Stiepani H, Wuerfel J, et al. MR spectroscopy

(MRS) and magnetisation transfer imaging ( MTI) lesion load clinical



32 13 M
1412 2010 4E7 H 15 H

o= %

NI -
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 13
Jul. 15 2010

scores in early relapsing remitting multiple sclerosis: a combined cross-
sectional and longitudinal study[ J]. Eur Radiol, 2009, 19(8) . 2066 —
2074.

[3] McDonald W I, Compston A, Edan G, et al. Recommended diagnostic
criteria for multiple sclerosis: guidelines from the International Panel
on the diagnosis of multiple sclerosis[ J]. Ann Neurol, 2001, 50(1) .
121 -127.

[4] Tepavcevic D K, Pekmezovic T, Drulovic J. Quality of life assessment
in patients with multiple sclerosis[ J]. Vojnosanit Pregl, 2009, 66
(8): 645 -650.

[5] Filippi M, Falini A, Arnold D L, et al. Magnetic resonance techniques
for the in vivo assessment of multiple sclerosis pathology: consensus re-
port of the white matter study group [ J]. J Magn Reson Imaging,
2005, 21(6) : 669 -675.

[6] Hurwitz B J. The diagnosis of multiple sclerosis and the clinical sub-
types[ J]. Ann Indian Acad Neurol, 2009, 12(4): 226 —230.

[7] Vrenken H, Barkhof F, Uitdehaag B M, et al. MR spectroscopic evidence
for glial increase but not for neuro-axonal damage in MS normal-appearing
white matter[ J]. Magn Reson Med, 2005, 53(2) : 256 —266.

[8] Z=uikt, KA, MG, Z Ak REAL iy R 3L IR PO pF oT e[ T].
o [ 2R MBI 24, 2008, 34(6) : 381 -383.

(9] FHAR, B RKK, BKRE, % 2R 2D H-MRSI-figH] & th#% F
TERBE PR AR B P R LT ] 58 =25 R4, 2009,

31(20): 2019 -2022.

[10] #hasm, Ham, MY, 5. 2R ML MRS RIVRHETFHr
[J]. 48VhpE2~, 2007, 22(1) : 51 -53.

[11] He J, Inglese M, Li B S, et al. Relapsing-remitting multiple sclero-
sis; metabolic abnormality in nonenhancing lesions and normal-appea-
ring white matter at MR imaging: initial experience[ J]. Radiology,
2005, 234(1): 211 -217.

[12] Siger-Zajdel M, Selmaj K. Proton magnetic resonance spectroscopy of
normal appearing white matter in asymptomatic relatives of multiple
sclerosis patients[ J]. Eur J Neurol, 2006, 13(3) : 296 —298.

[13] Werring D J, Brassat D, Droogan A G, et al. The pathogenesis of lesions
and normal-appearing white matter changes in multiple sclerosis: a serial
diffusion MRI study[ J]. Brain, 2000, 123(Pt 8) ; 1667 —1676.

[14] Tiberio M, Chard D T, Altmann D R, et al. Metaholite changes in
early relapsing-remitting multiple sclerosis. A two year follow-up study
[J]. J Neurol, 2006, 253(2) : 224 —230.

[15] FEfd, vhiEdk. SAZMZ AR MRS 16 BR 2 1A o R0 ks
[J]. PEPZME A, 2005, 3(3): 196 ~199.

[16] Mullins P G, Chen H, Xu J, et al. Comparative reliability of proton
spectroscopy techniques designed to improve detection of J-coupled
metabolites[ J]. Magn Reson Med, 2008, 60(4) : 964 —969.

(W #5:2009-12-12 ;& [E] :2010-02-09 )

(i R3Eir)

TRE5ER
B R TR R AR 2E 1
#OREET, LA, FAE, X e

[R@R] Mk IE AR AR T

[HEZESES] R743.33 [ X#HAREB] B

NG Wi e ZELE-GAE ( Fat embolism syndrome , FES) f& & A= 75 ™
BEEIR R T BORAE AR T B IR BRJE — R L O &
S FRATERARE 1 05/ LR A IR A T

1 B

B 28 ¥, 12010 4E 4 H 16 H EF 11 4k F
AT RUMBRAR T TEA, A S WE BRI 2 A BRI, 11 3 72 i,
ANBEF W, A IEAARTS ShAGE , A LIRULIK D R, AR EILsK
STt ZEMBAATT A 153, fEAMGERT MRIAG A f 7 e A
BTG P AR AR BE X, R R A4 R UL A A 07, MRA UL ZE )
RN v Sl K . 7 P T, 2% R« e AT A A e 72 00 R v 2l
kg . it — 2RI RIS AR .

A RAER A ,2003 ARAT T IBIE KA, A0 e iR
PRI TEEC 5 e i ILAE ™ 5 B, R AT Fotli S5 2, 75 DA AR T
U, WA G R Y ot

ABEIG AR« Sk UGB , WU A A 7 S AR 1, XL
TR DL FRTE G FTIEIR . SR WG BRI 2 RE IR, A7 58
Aiz SRR TE RO BRI, R o8 AR PSR ik b

[BEEE] W #8135 (023)68773070 , E-mail ; hujuncq@ 163. com

Y . 1000-5404(2010) 13-1412-01

(400038 FIK, 55 = F = R2EVH g B e 2 N E])

FA T AT ZE A, K AR T893, A5 AN fE, U 25 K () R B A
3 mm, ST R A SR AL A LTS 0 9%, B JROULIK
JIT R R ST IE R A O LK g T e B T, ZE
LI BK I3 IE R, B 3236 80, 4 0 Babinski £iE 44 ( NIHSS %>
16 73)

ABEIG S MRL SRR, WU i 2 3R 2 % S 4 15
F, M (P 1) o 2% i Ok 28 (ZEMIEER) 5 @ XU
AR HIEA S o

1AM K R KRS ST
1 FES £:3& MRISREKGRI

(F# 1424 W)



