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Proton MR spectroscopy in diagnosis of mild cognitive
impairment : A meta-analysis

HU Rong, WANG Xiao-ming" ., ZHANG Xiao-chun
(Department of Radiology, Shengjing Hospital of China Medical University,
Shenyang 110004, China)

[Abstract] Objective To assess the value of proton magnetic resonance spectroscopy (' H-MRS) in diagnosis of mild cog-
Relevant studies in Pubmed, CNKI and VIP were searched.
Through the test for heterogeneity, the statistics was withdrawn on ROI with different effect models, and the weighted
mean difference (WMD) and 95%CI were calculated. Results Totally 26 articles including 19 English articles and 7 Chi-

nitive impairment ( MCI) with meta-analysis. Methods

nese articles were brought into this study. The results showed that ml/Cr level of the patient group was higher than that of
control group. and the collected WMD was 0. 08 (95%CI; 0. 04, 0. 12), of which the differences of hippocampi, cingulated
gyrus, temporal lobe and temporal-parietal lobe were statistical. NAA/Cr level of the patient group was lower than that of
control group, and the collected WMD was —0.07 (95%CI: —0.10, —0.04), of which the difference was found only in
the area of hippocampi. Cho/Cr level between the two groups had no statistical difference. Conclusion The hippocampi ar-
ea is affected significantly by MCI, and the changes of mI/Cr, NAA/Cr may indicate the pathophysiologic process of MCI.
The changes of mI/Cr occur earlier than that of NAA/Cr.
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1.1 KRER 48R PubMed, # [ # F] W (CNKD |
Y ROPE E 1990 4F 1 H—2012 4F 2 H A K'H-MRS
P MCI SCHE, 9€ 30K R 3 . “MRS”, “proton mag-

“spectroscopic ima-

netic resonance spectroscopy” .
ging” . “MCI”.“mild cognitive impairment” , A LA &
)« R IR AR WS R B N R R R
NI REM 7.

1.2 SCHRAIA KHEBRbRUE A BRHE: O SN
“NZE” R R SCHAL R T b V9 30 @ MCL 2 i 7 &
Peterson A" s @ 2 [F] 7 1F 5 X I8 20 #H [n] 358 37 S
AH L) S5 4 08 5 @D SCRR v 9 ZH BT 58 % R A LA T s
Foon . HEBRARE : O SCHRE Z038 A5 1R TR R 5
KR QBIEEE S,

1.3 #dakE M EIFM WUER (creatine, Cr) G
o, AT K 2 A A XA I A5 5 e R s e, R Ut

ARWFFELL Cr VR AR 2 5 2 B, B2 SR o oA [+ il
X i B 00 J 1] 300 T00 i 3 P TR 2 S
] Fiki 3 = £ X0 1Y AH X 2 5t 48 A8 (NAA/Cr, Cho/Cr,
ml/Cr) %4, i P14 3t 2 BT 58 5 X SC & BT i 0 A7 37
M, [F) B 32 B Newcastle-Ottawa b ESFE 47 SCHk i & 7
LAV L 8 LA [R] IR 280 B 3 38 il — 305 o 2 XU R
oG 2 R H 0 8 — e A

1.4 BHE4H A Meta 43 1 44 (ReviewManag-
er software, version 4. 2) HCHE I il 26 F11E # X FE2H A
GRS G AR 7 W18, 43 1)K 58 25 A T) B DX AR 388 7
(B 55 TEH R HRCZE R I i XA A ] A M AT L
B, ME a=0.05 7K, B y® K 0 %0 2% 20 He 85 i 47 [
JRAPERS B, %5 P=0. 05, A 268 [a] i M AR 352 R 8 2
2w LAY (fixed effects model, FEM) . #¢ P<<0. 05, ]
K FH B HL %% 1 42 #Y (random effects model, REM),
A AF I 8 28007 A5 A, AR A5 I B INAL 3 85 2% (weighted
mean difference , WMD) & H. 95 % A {5 X 8] (95 %

F1 OOUEE B EARTRT
SCHRHEAS TR W5 % G HA BT ) AR A B R}
) MCI  MCI¥H  MCI 5] NC NC ¥ NC 5t i RS
—fE#H MREE ] . ] . o
FEARRE  AERG) B/ AR A (B /40 i X LD
Zhang B EaES| 14 74.1 5/9 13 72.2 5/8 H.TP NAA/Cr,ml/Cr
Modrego PJ VP 27 74.6 13/14 35 70.3 12/23 0.C NAA/Cr.ml/Cr,Cho/Cr
Seo SW i [E 13 70. 2 8/5 11 70.5 2/9 H.P.O NAA/Cr,Cho/Cr
Wang T Gl 32 74.9 17/15 56 71. 4 24/32 H.C NAA/Cr.ml/Cr,Cho/Cr
Catani M = RA 11 77.5 4/7 11 78.3 4/7 PTW NAA/Cr.ml/Cr,Cho/Cr
Li X ks 34 72.5 21/13 34 71.6 11/23 P.F.T NAA/Cr
Franczak M *H 5 — — 5 — — H NAA/Cr.mlI/Cr.Cho/Cr
Olson BL IEDN 47 75.8 28/22 24 71.5 8/16 C NAA/Cr,mlI/Cr,Cho/Cr
Wang Z [ 16 72.1 6/10 16 71.1 4/12 H.C NAA/Cr.mlI/Cr,Cho/Cr
Jessen F it 1] 70 67.8 35/35 45 65. 4 21/24 T NAA/Cr
Garcia Santos]M VE P 10 — — 34 — — C NAA/Cr.Cho/Cr.ml/Cr
Ding B b 17 67. 4 5/12 20 71.9 6/14 H NAA/Cr.ml/Cr
Rami L TP F 27 73.6 — 27 74.3 — C.TP.T ml/Cr
Griffith HR B3| 26 70. 31 11/15 20 64. 85 3/17 C NAA/Cr,Cho/Cr,ml/Cr
Kantarci K B3| 49 78 28/27 85 79.1 8/47 C NAA/Cr.ml/Cr.Cho/Cr
Metastasio A = RA 25 77 — 29 70.3 — PTW NAA/Cr.ml/Cr,Cho/Cr
Ackl N it 1] 19 66. 1 8/11 22 63.9 10/12 P.H NAA/Cr.ml/Cr
Griffith HR xH 29 70. 31 10/19 42 64. 83 11/31 C.P.O NAA/Cr.ml/Cr,Cho/Cr
Kantarci K 3% = 21 82.6 12/9 63 80. 4 28/35 C.T.O NAA/Cr,ml/Cr,Cho/Cr
YL3CF aallEs| 15 76 10/5 16 75.9 11/5 T NAA/Cr,ml/Cr,Cho/Cr
T GRS 30 72.2 12/18 30 70.9 12/18 H NAA/Cr,ml/Cr,Cho/Cr
RN Gl 50 66. 8 22/28 18 67.3 7/11 H.TP NAA/Cr.ml/Cr,Cho/Cr
4Rk EaES| 10 65.8 6/4 10 64. 4 7/3 H NAA/Cr,ml/Cr,Cho/Cr
Ik % [ 20 71 11/9 20 71 12/8 H NAA/Cr.ml/Cr,Cho/Cr
X AR ks 20 69 10/10 20 69 10/10 H.F NAA/Cr, ml/Cr,Cho/Cr
AR e 20 72.6 8/12 20 72.7 10/10 O.F.C NAA/Cr.ml/Cr,Cho/Cr
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Review: MAs
Comparison: 07 MCINAAKCE ¥S NC NAAKCY
Quicome: 01 MCINARKCY vs NC NAAKCK
Study e ] NG WD (random) Waight VWD (rancom)
or sub-category N Mean (S0) N Mean (SD) 85% 1 % 95% CI
Kartarei K 2000 O 21 1.78{0.16) 63 1.82{0.17) = 3.10 -0.04 [-0.12, 0.04]
Kartarci K 2000 T 21 1.58{0.14) €3 1.58({0.17) S 3.21 0.00 [-0.07, 0.07]
Catani W 2001 ptw 1L 1.5940.11) 11 1.68(0.11) —— 2,91 -0.09 [-0.18, 0.00]
AcKN 2005 H 15 1.0040.12) 1e 1.17¢0.24) — z.38 =0.17 (-0.30, -0.04]
AcklN 2005 P 13 1.1740.11} 2z 1.19(0.15) -+ 2.10 -0.02 [-0.10, 0.06]
Ackl N 2005 PV 13 1.5040.19) 2z 1.14(0.18) — z.87 0.36 [0.25, 0.47)
% 005 7 15 1.4410.10) 15 1.49(0.12) =t 3.14 -0.05 [-0.13, 0.03]
BT 20054 18 1.46(0.03) s0 1.67({0.04) . 3.84 -0.21 [-0.23, -0.19]
SRR 2008 TP 18 1.62(0.0&) 50 1.70(0.03) - 3.83 -0.08 (-0.10, -0.08)
Metas A 2006 ptw 20 1.65{0.12) 29 1.63{0.16) - 3.13 0.02 [-0.06, 0.10]
Franczak M 2007 H B 1.66{0.34) H z.320.18) —_— 0.7 -0.66 [-1.00, -0.32)
Griffith HR 2007 C 26 1.5210.30) 20 1.641(0.19) — 2.16 -0.12 [-0.26, 0.0Z]
Kartarci K 2007 C 43 1.494¢0.09) ] 1.53(0.11) - .72 -0.04 [-0.07, -0.01)
RamiL 2007 TP 27 1.5610.13) 27 1.56(0.13) - z.27 0.00 [-0.07, 0.071
Rami L 2007 C 27 1.5240.13) 27 1.54(0.18) - 3.14 -0.02 [-0.10, 0.06]
RamiL 2007 T 27 1.33(0.13) 27 1.37(0.15) - 3.18 -0.04 (-0.11, 0.03]
Garcia $ 2008 C 10 l.78(0.18) 34 1.81(0.186) —— Zz.42 -0.03 [-0.15, 0.09]
Olson BL 2008 C 47 1.4240.17) 24 1.48{0.13) —| 3.24 -0.06 [-0.13, 0.01)
T 2006 H a0 1.24{0.35) 30 1.56(0.38) R 1.65 -0.32 ([-0.50, -0.1&)
FER F 2008C 20 1.7640.0%) 20 1.7640.02) 3.85 0.00 [-0.02, 0.02]
FERL F 2008F 20 1.7740.01} 20 1.77{0.0L) 2.89 0.00 [-0.01, 0.01]
ER W 0080 20 1.7740.08) 20 1.76(0.03) . 3,84 0.01 [-0.01, 0.03]
JessenF 2009 T 66 1.83{0.35) 45 1.82(0.58) - 1.61 0.11 [-0.08, 0.301
VWang Z 2008 C 16 1.64{0.26) 16 1.67(0.16) —t z.06 -0.03 [-0.18, 0.12]
Wang Z 2009 H 16 1l.48(0.27) 16 1.74(0.28) —— 1.59 -0.26 (-0.45, -0.07)
Zheng B 2009 TP El 1.78{0.73) 13 1.95(0.48) B 0.31 -0.17 [-0.71, 0.37]
Ihang B 2009 H a 1.72{0.50) 13 2.11(0.87) e 0.28 -0.39 [-0.96, 0.18]
BFEL % 2009 H 10 2.31{0.84) 10 2.64{0.23) —_— 0.31 -0.33 [-0.87, 0.21]
R % 2009 F 20 1.5240.24) 20 1.77(0.25) —— 2.03 -0.25 (-0.40, -0.10]
AR % 2009 H z0 L.4710.22) 20 1.80(0.25) —_— z.11 -0.33 [-0.48, -0.18]
vk % 2009H 20 1.484¢0.32) 20 1.52{0.26) — 1.69 -0.07 (-0.25, 0.11]
Griffth HR 2010 C 23 1.3140.14) 4z 1.34(0.12) - 3.37 -0.03 [-0.0%, 0.03]
Lix 2010 T 34 1.4040.34) 34 1.56¢0.21) — ] z.27 -0.16 [-0.2%, -0.03)
LiX 2010P 34 1.43(0.44) 34 1.40(0.28) —t— 1.75 0.03 (-0.15, D0.21]
LiX2010 F 34 1.32(0.29) 34 1.50(0.22) — z.44 -0.18 [-0.30, -0.06]
Modrego P 2011 O 27 1.49{0.08} 3s 1.65(0.08) - 3.66 -0.16 (-0.20, -0.1%]
Modrego PJ 2011 P 27 1.3810.09) 35 1.46(0.08) = 3.62 -0.08 [-0.12, -0.04]
Seo SN 2011 H 1z L.7941.100 11 2.25{1.089) — 0.12 -0.4€ [-1.32, 0.41)
Seo SW 20110 13 1.6710.42) 11 1.94(0.51) —_— 0.58 -0.27 [-0.65, 0.11]
Seo SN 2011P 1z 2.1640.70} 11 2.52(0.98) - 0.1% -0.3€ [-1.05, 0.33]
Wang T 2011 H 3z 1.36{0.24) g6 1.36(0.13) — z.95 0.00 [-0.0%, 0.09]
Wang T2011 € 32 1.394¢0.90) 56 1.62(0.10) —_— 0.80 -0.23 [-0.54, 0.08]
Total (35% CT) 259 1215 # 100. 00 -0.07 [-0.10, -0.0&)
Test for heterogenety: Chivs 713,64, df = 41 (P < 0.00001), 17= 54.3%
Test for overal etfect: =440 (P < 0.0001)
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AR 25 5 LU 9 iSSR0 9 O T MCT & B 5
HO B F0HT [ E A mI/Cr B 2 R i &,
2.3 Meta M85 NAA/Cr 44640 25 §F SCHk .
42 TR, &9 )5 36 959 Ab AR A 1215 &b 1E # X%
HE L, BRI B WMD fH & 95% CT i —0.07 (—0. 10,
—0.04), ZRAGITHEX(P<0.05, K 1);ml/Cr

AR NAA/Cr ZRARE

AL 21 55 SCHRk L33 WA, AR R A 710 Ab e

AE 909 Ab IEF X R, SR S WMD {8 & 95 % CL h
0.08(0.04,0.12), Z R A4 it 2% E L (P<<0.05, A
2) 35X NAA/Cr.ml/Cr 28 HARKC(E WK 3.4,
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Comparison; 01 MCHmUCr V'S NC mifCr
COutcome: 01 MCImiiCr v NC miiCr
Study Mol NC VWMD (ranclom) Wight VAMD (random)
or sub-category N Mean (SD) N Mean (SD) 85% C1 % 85% CI
Catani M 2004 ptwv 11 0.67{0.05} 11 0.56(0.04) - 3.64 0.11 [0.0%, 0.15]
AckIN 2005 H 15 1.0140.35) 18 1.19(0.59) —t 1.02 -0.18 [-0.51, 0.15]
ACHN 2005 PG 19 0.62{0.0L} 2z 0.62(0.11) + 2.87 0.00 [-0.08, 0.05]
AckIN 2005 P 13 0.73{0.12} 2z 0.71(0.17) e 2.13 0.02 [-0.07, 0.11]
tLi‘i?QMST 15 0.67(0.08) 1€ 0.62(0.07) — 2.52 0.05 [0.00, 0.10]
WS 2005 18 0.8440.02) 50 0.58(0.02) . 3.7 0.26 (0.25, 0.27]
ﬁmﬂm‘lp 18 0.681(0.03) 50 0.54(0.03) - 3.74 0.14 [0.12, 0.16]
Metas A 2008 phw 20 0.62(0.10} 29 0.60(0.08) N 3.82 0.0Z [-0.03, 0.07]
Franczak M 2007 H 5 2.2410.85) s 1.31(0D.51) —s 0.19 0.92 [0.06, 1.80]
Griffith HR 2007 C 26 1.02{0.18} 20 0.93(0.13) - 3.13 0.05 [0.00, 0.18]
Kartarci K 2007C 49 0.69(0.07} 8s 0.63(0.07) - 3.7 0.06 [0.04, 0.08]
RamiL 2007 C 27 0.85(0.11} 27 0.7710.90) —_—1 0.95 0.08 [-0.26, 0.42]
RamiL 2007 T 27 L.06{0.13} 27 0.99(0.21) -— 3.09 0.07 (-0.02, 0.16]
Rami L 2007 TP 27 0.98(0.13) 27 0.87(0.11) - 3.41 0.11 [0.05, 0.17]
Garcia S 2008 C 10 0.65(0.12} 34 0.67(0.09) - 3.24 -0.02 (-0.10, 0.06]
Clzon BL 2008 C 47 0.56(0.08) 24 0.51(0.08) = 3.63 0.058 [0.0L1, 0.09]
TS 2008H 30 0.75{0.20) 30 0.58{0.17) —- 3.08 0.17 [0.08, 0.26]
BRI E2008C 20 0.69{0.03} 20 0.57{0.02) . 3.74 0.12 [0.10, 0.14]
FER 38 2008F 20 0.66(0.02}) 20 0.56(0.02) " 3,75 0.10 [(0.0%, 0.11)
R | 0080 z0 0.7810.08) 20 0.78(0.02) 3.75 0.00 [-0.01, 0.01]
Vang £ 2008 C 16 0.83(0.18} 16 0.87(0.17) — z.M -0.04 [-0.16, 0.08]
Vang Z 2008 H 16 0.89{0.24} 16 0.68(0.17) —_— z.47 0.21 [0.07, 0.35]
Zhang B 2009 H E] 0.75(0.31} 13 0.38(0.19) —_— 1.63 0.37 [0.14, 0.60]
Zhang B 2009 TP 9 0.45(0.29) 13 0.36(0.25) —f— 1.58 0.09 [-0.14, 0.32]
BREK %5 2009 H 10 0.5110.15) 10 0.26(0.06) —- 3.00 0.25 [0.15, 0.35]
JIFE 9§ 2009 F z0 0.71(0.10) 20 0.70(0.03) S 3,46 0.01 [-0.05, 0.07)
NEF % 2009 H 20 0.734{0.12} 20 0.70{0.10) 1= 3.37 0.03 [-0.04, 0.10]
PR F 2009H 20 0.76{0.20} 20 0.57(0.25) —— 2.5 0.19 [0.05, 0.33]
Griffth HR 2010 C 29 0.98{0.11} az 0.90(0.10) - 2.54 0.08 [0.03, 0.13]
Maodrego PJ 2011 © 27 0.59(0.08} 38 0.65(0.10) - 3.62 -0.06 [-0.10, =-0.02)
Modrego PJ 2011 P 27 0.62{0.08) k-1 0.66{0.08} - 2.62 =0.02 [(-0.07, 0.011
Wang T 2011 € a2 0.60{0.11} 56 0.55(0.10) - 3.87 0.05 [0.00, 0.10]
Wang T 2011 H 3z 0.91(0.19) 56 0.81(0.14) - 3.29 0.10 [0.02, 0.18]
Total (35% CT) 710 203 + 100. 00 0.08 [0.04, 0.12]
Test for heterogenetty: Chive 130925, df = 32 (P « 0.00001), 7= 97 6%
Test for overal etfect: Z=3.96 (P < 0.0001)
-4 -05 05 1
Favours tresiment  Favours control @
B2 #{k ml/Cr FRARE
Review: [T
Comparison: 01 MCI NAACY WE MNC NAAKCT
Outcome: 01 MCI MARCY vs NC MALKCY
Study 14C1 NC VD (random) Weight WM (random)
or sub-category N Mean (5D) N Mean (SD) 95% Cl % 5% Cl
AcklN 2005 H 15 1.0000.12) 18 1.17(0.24}) e 13.37 -0.17 [-0.20, -0.04]
HARET 2005 H 1g 1.46(0.03) 50 1.67{0.04) ] 1860 -0.21 [-0.23, -0.19]
Franczak M 2007 H s 1.6610.34) 5 2.3210.18) —_— 4.86 -0.66 [-1.00, -0.32]
T 2008H 30 1.24(0.38) 30 1.56(0.38) _— 10,08 -0.32 [-0.50, -0.14]
Wang Z 2003 H 16 1.480(0.27) 16 1.74(0.28) — 3.80 -0.26 [-0.45, -0.07]
Zharg D 2008 H - 1.724(0.30) 13 2.11{0.87) —_——T 2.0z =0.3% [-0.%6, 0.18)
PRk %5 2009 H 10 2.31(0.84) 10 2.64{0.23) _—— z.28 -0.33 [-0.87, 0.21]
FFE 2 2009 H 20 1.47(0.22) z0 1.80(0.25) — 12.21 -0.2%2 [-0.4%, -0.18]
HkF 2009 H 20 1.45(0.32) 20 1.EZ{0.26) — 10.30 -0.07 [-0.25, 0.11]
Sz0 SW 2011 H 13 1.7911.10} 11 2.25(1.08) — - 0.93 -0.46 [-1.33, 0.41)
Wang T 2011 H 3z 1.36(0.24) =3 1.36(0.13) - 15,58 0.00 [-0.05, 0.09]
Total (35% CI) 188 243 < 100. 00 -0.22 [-0.31, -0.13]
Test for heterogenedy: Chiz= 35.29, df =10 (P = 0.0001),17= 71.7%
Test for overall effect Z = 4,95 (P = 0.00001)
R s 0 ns 1

Farvours control @

Favours treatment

B3 W5 X NAA/Cr FHRAkE

FE TG 1 A N B RRIC s NAA /0 38 5 ok 28 A Ry
Mg ot F K s ) g oRTY. 8 Iﬁ MCIT % ¥ #f
Gyl eI ORI . NAA/Cr {545 A [F
PR R R, H 2 WAF 58 45 5 o, MCL 83 NAA/Cr
EHFEAR TR AR RE R B AD. AW T8
SUERA A 2 NAA Bk 2> 1) X85 o0 A B B 1 O
XFHE MCT S H i 5 A — 8 2 s ok XF MCT i3
5 E 0 B R [E G X NAA/Cr 8 0930 3 b4, & B

MWL X NAA/Cr iR &, BERASHIT¥E X
[WMD {8 & 95%CI 4 —0.02(—0.31,—0.13) ], i
HAWK X NAA/Cr {522 5 T4 it # 8 L R i 5 IX
Al RE & MCT i A Bl 22 00 25 2% i X3 g G Al fig IXC
LIt ERIEANH S, X AD B ¥ MRI #f5E
WESEVE S X R AD 9% 78 e it 3 1 X3, AR Meta #fF 58
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Review: i
Comparisan: 01 MCHmdiCr WS NG miicr
Outcome: O MCI mifCr e NC miiCr
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